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1. O01mme moJ10KeHUs

Jucuunnnza «Xumus» oTHocuTes K 6710ky b1 yuebHoro mana, BXoAsIIero B coctaB 00pa3oBaTellb-
HOU mporpammsl Beiciiero oopazosanus 08.03.01 — CtpourensctBo (mpoduiib — ABTOMOOUIBHBIC TOPO-
TH).

HopmaruBHO-MeToMueckoi 6a30i i pa3paboTku pabodeld mporpamMmbl y4eOHON TUCIUIUTMHBI
«XUMHUS ABISIOTCSL:

— @enepanbHblii 3akoH «O0 oOpa3zoBanuu B Poccuiickoii @enepanumny, yrBep KISHHBIN MPUKa30M
Muno6puaayku P® Ne 273-03 ot 29.12.2012;

— Ilpuka3 Muno6pnayku Poccun Ne 301 ot 05.04.2017 1. «O0 yTBEp:KACHUU MOPSAIKA OPTaHU3ALIH
U OCYILECTBJIEHHsI 00pa30BaTeIbHOMN AEATEIBHOCTH 10 00pa30BaTENIbHBIM IIPOrpaMMaM BBICLIEr0 00pa-
30BaHus - Iporpammam OakajgaBpHara, IporpaMmmam ClielUaInuTeTa, IporpaMmMaM MarucTparypbl»;

— Ilpukaz Muntpyaa Poccun Ne 264n ot 30.05.2016 1. «O6 yTBepkaeHUU MpodheccHnoHaTbHOTO
craggapra 10.004 «Cnenuanuct B 001aCTH OLICHKM Ka4eCTBAa U SKCIEPTU3BI JIsl TPaJOCTPOUTEILHOM J1e-
ATEIBHOCTUY;

— IIpukaz Muntpyna Poccun Ne 841m ot 25.12.2018 1. «O06 yrBepkaeHnn mnpodeccrnoHaIbHOTO
cranaaptal 0.002 «Crienuanuct B 001aCTH HHXKEHEPHO-TEOAC3NUSCKUX U3BICKAaHUI,

— Ipukaz Munrpyna Poccun Ne 11671 ot 28.12.2015 r. «O06 yrBep)acHHH TPO(HECCHOHATHLHOTO
crannapta 10.003 «Crnenuanuct B 001aCTH HHKEHEPHO-TEXHUYECKOTO MPOSKTUPOBAHUS AJIs TPAOCTPO-
UTEJbHOM 1€ATEIbHOCTI;

— Ilpukaz Muntpyaa Poccun Ne 504n ot 18.07.2019 1. «O6 yTBepkaeHUU MpodheccunoHaTbHOTO
crangapta 16.033 «Crenuanuct B 00JIACTH TIJIAHOBO-YKOHOMHYECKOTO O0ECIEYEeHHUs! CTPOHUTEIBHOTO
IIPOU3BOJICTBAY;

— Ilpukaz Muntpyna Poccun Ne 943H ot 27.11.2014 1. «O06 yTBepkIeHUU MpodhecCHOHATEHOTO
crangapta 16.032 «Cneunanuct B 06J1aCTH POU3BOACTBEHHO-TEXHUYECKOTO ¥ TEXHOJIOTHUECKOro obec-
MEYEHUsI CTPOUTENBHOIO IPOU3BOCTBAY;

— Ilpuka3 Muntpyna Poccun Ne 599u ot 09.09.2020 r. «O6 yTBepxkaeHUU NPOQecCHOHATBHOTO
craggaprta 10.005 «Crnenunanuct 1o 6J1aroyCTpolcTBYy U 03€JICHEHUIO TEPPUTOPUN U OOBEKTOBY;

— Ilpuka3 Muntpyna Poccun Ne 516H ot 26.06.2017 r. «O6 yTBepXkaeHUU NpOoQecCHOHATBHOTO
cranapta 16.025 «Opranuzarop CTpOUTEILHOTO IPOU3BOJCTBAY, YTBEPKICHHOIO MpUKa3oM MUHTpyaa
Poccuu;

— @enepalnbHbIl TOCYIapCTBEHHBIH 00pa3oBaTelIbHBIA cTaHAApT Bbiciiero oOpazoBaHus (PI'OC
BO) no nanpasnenuto noaroroBku 08.03.01 «CtpoutenbcTBo» (YpoBeHb OakanaBpHar), YTBEP)KICHHBIH
npukazoM MunucrepcTBa oopazoBanus U Hayku PO Ne 481ot 31.05.2017;

— YuebOHble maHbl 00pa30BaTeNbHON MpOrpaMMbl BhiciIero oOpasoBanus Hampasienus 08.03.01 —
CrpoutenbctBo (podmiib — ABTOMOOWIJIBHBIE JOPOTH), TOJITOTOBKH OaKaJaBpOB IO OYHOM M OYHO-
3a04HOi (hopmam oOy4eHus1, ogo0opeHHbie YdueHbiM coBeToM YIJITY (mporokon Ne 3 ot 16.03.2023)

Oo6yuenue no obpazosarenpHoi nporpamme 08.03.01 — CtpourenscTBo (poduis — ABTOMOOHITBHBIE
JIOPOTH) OCYILIECTBISIETCA HA PYCCKOM S3BIKE.

2. [lepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00yYEeHUSs MO TUCHHUILINHE,
COOTHECEHHBIX € IVIAHUPYEMBbIMH pPe3yJibTATaMH 0CBOEHHSI 00Pa30BaTe/JbHOMH NMPOrPpaMMBbl

[TnanupyemMbIMH pe3yibTaTaMu O0y4YeHHs MO JUCLUIUIMHE SBISAIOTCSA 3HAHUS, YMEHUs, BIaJICHUS
W/WIH OMBIT JIEATENbHOCTH, XapaKTepU3YIOLIUe 3Tarbl/ypoBHU (OPMUPOBAHUS KOMIIETEHIMM U obecrie-
YHMBAIOIIUE TOCTH)KEHUE IJIAHUPYEMBIX PE3yIbTaTOB OCBOCHUS 00pa30BaTEeIbHON MPOTPAMMBI B IIEJIOM.
Ilesqb ocBOeHHUsI AMCHUILVIMHBI - NTOJy4YeHHE 0a30BBIX 3HAHUH MO OOIIMM 3aKOHAM XMMHH, 3aKOHO-
MEPHOCTSIM MPOTEKAHUsI XUMUYECKUX MPOIIECCOB, CTPOCHHUIO, PEAKIIMOHHOM CIOCOOHOCTH HEopraHuye-
CKHUX BEIIECTB M UX BO3MOKHOT'O aHAJIN3a U UCIOIb30BAHHUS.
3agauyu AMCHMILINHBI:



— J1aTh IPEJCTABIEHNE O CTPOEHUH BEIIECTB, UX CBOMCTBaX U BO3MOYKHBIX B3aMMOJECHCTBUAX, KaK
MEXy COOOM, TaK U C BHOBb 00pa3yeMbIMH BELIECTBAMU;

— 3aJI0KUTh OCHOBBI [IOHUMAaHUSI OCHOBHBIX 3aKOHOB XMMMH, UX IPOSBICHUS B IIPUPOAE C TOUKU
3pEHMsI BAKHOCTH OLICHKH JIECHBIX PECYPCOB (IIPUPOCT U NMOTEPsE OMOMACChI, COIMYTCTBYIOIIMX KOMIIOHEH-
TOB), YTOOBI HE HAPYIIUTH KOJOTHUECKOE PABHOBECHE;

— I10Ka3aTh BO3MOXHOCTb IIPOTHO3UPOBAHUS U YIPABJICHUS IPOTEKAHNEM XUMHUYECKUX PEaKLUi;

— YIIeNUTh BHUMAHHE PEIICHUIO TUIIOBBIX 3a/]1a4, IPUMEHUMBIX K MPO(HECCHOHAIBHON e TebHO-
CTH;

— pa3BUTHh HABBIKU PabOTHI C XMMUYECKHMMHU BEIIECTBAMH, XUMUYECKON MOCYNOH, nmprubopamMu U
o0opyI0BaHUEM;

— €O034aTh HAyYHO-NIPAKTUYECKYI0 OCHOBY Ul M3y4YCHHs JAUCHUILUIUH MPOPeCcCHOHATHHON
HalpaBIEHHOCTU

IIponecc u3yyeHuss TUCHHUILVIMHBI HANIPABJeH Ha (popMHpOBaHHe ciaeaylmmx odmenpodec-
CHOHAJILHBIX KOMIIETeHIHIi:
OIIK-1 — CmocobeH pemarh 3a1a4u MPO(PECCHOHATBHOMN JEATEIIEHOCTH HA OCHOBE MCITOJIb30BAHMS TE€O-
PETUYECKHX U NMPAKTHUYECKUX OCHOB €CTECTBEHHBIX U TEXHUYECKHMX HAyK, a TAK)K€ MaTeMaTU4YEeCKOro af-
napara.

B pesyabTare n3yueHus JMCUMIJIMHBI 00y4aIOLIUICH JOJIKEH:

3HATh:

— OCHOBHBIE 3aKOHBI XUMHH, BBIOOD YCIIOBHI M BO3MOXXHOCTH YIIPABIICHHs HAIPaBICHUEM TPOTe-
KaHUS XMMUYECKUX PEAKIMH, XMMUIO OCHOBHBIX 3JIEMEHTOB U KJIACCOB HEOPIaHUYECKUX BEIIECTB, METO-
OBl UX TIONy4YeHHs, (PU3MUECKHEe M XMMHUYECKHE CBOWCTBA MPOCTHIX U CIIOKHBIX HEOPTraHMYECKHX Be-
IIECTB, a TAK)KE METObI aHAJIM3a U KOHTPOJISL.

yMeTb:

— IPUMEHSITh OCHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTH NPOTEKAHUS XMMHMUYECKHUX IPOLECCOB JUISA
IUTAaHUPOBAHUS U MPOBEACHUSI TEOPETUUECKOIO M MPAKTUUECKOI0 UCCIIeI0OBaHMs, a Takxke o0padaThIBaTh
IIOJIyYE€HHBIE PE3YJILTATHI.

BJIaJIeTh:

— HaBBIKaMH IIPOBEJCHMS XUMUYECKOTO 3KCIIEPUMEHTA, B3BEIIMBAHUS, IIPUTOTOBJIIEHUS pAaCTBOPOB
U3 BEIIECTB Pa3IMYHOIO arperaTHOr0 COCTOSIHMS, aHaJIu3a MOJyYEHHBIX BEILECTB U PAcTBOPOB, OINpeJe-
JICHUS U U3MEPEHHsI Pa3InYHbIX (PU3NKO-XUMHUECKUX CBOWCTB BEILIECTB.

3. MecTo AuCcUMILINHBI B CTPYKTYpe 00pa30BaTe/ibHOIi POrpaMMbl
Jannast ydeOHasi JUCIMIUIMHA OTHOCUTCS K 0Os3aTe€IbHBIM TUCIUIUIMHAM 0a30BOW YacTH, YTO
o3Ha4yaeT (OpPMHUPOBAHKE B Tpoliecce o0ydeHus y OakajiaBpa OCHOBHBIX OOIIenpodecCHOHAIBHBIX 3HA-

HUI 1 KOMIIETEHIIMH B paMKax BBIOPAHHOTO MPOoduIIs.

OcBoeHMe JaHHOW JUCHUILIMHBI SABISETCS HEOOXOIUMON OCHOBOM JIJIsl MOCIEIYIOIIET0 N3YUEHUs
muctumiuH OITOIT u HanucaHus BBITYCKHOM KBaNU(PHUKAIIMOHHON pabOTHI.

Hepeueub 06ecnequ6ai0u;ux, conymcemeyruux u obecneyusaemvix OucuunﬂuH

ObGecnieunBato- | ComyTcTBYIOLTHE ObecnieunBaeMbIe
e
1. | MaremaTnka JlononHuTEeNbHBIE TTIaBBI MaTeMATHKU | OcHOBaHUS U (DYH/IAMEHTHI
2> | Dusixa JlomoTHUTEbHBIE TTIaBbI (PU3UKH IloaroroBka k ciade u caada
TrOCYJapCTBEHHOTO dK3aMeHa
TeopeTnyeckass MEXaHHUKa IToarotroBka k mpoleaype 3au-
3. | Dkomorus ThI Y 3allIMTa BBITYCKHOW KBAJIH-
(uKaIMoOHHON pabOTHI
4, ConpoTHBIICHHE MaTEPUATIOB
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MexaHuka rpyHTOB

CrtpouTtenbHasi MEXaHUKa

MatemaTuuecKkue MeTO bl B MH)KEHE-

puu

VYka3aHHbIC CBS3HM NUCIUIUIMHBI JAIOT O0Yy4aromieMycsi CUCTEMHOE IPEICTABICHUE O KOMIUICKCE
n3ydaeMbIX auctuiuind B cooTBeTcTBUM ¢ PI'OC BO, uto obecneunBaer TpeOyeMbIil TEOPETHUCCKUI
YPOBEHB U MPAKTHUUYECKYIO HAPABICHHOCTh B CUCTEME O0y4eHUs U OYAYIIeH eATeIbHOCTH BBITYCKHUKA.

4. O0beM TUCUMILUIMHBI B 324€THBIX eIHHUIAX ¢ YKA3aHUEM KOJIMYeCTBA aKaJeMUYeCKHX YaCOB,
Bbl/JIeJIEHHbIX HA KOHTAKTHYI0 pa0oTy 00y4alouuxcs ¢ npenojaaBareJsiemM
(mo BuAaM yueOHBIX 3aHATHII) 1 HA CAMOCTOATE/ILHYIO PA00Ty 00y4arommXxcs

OO61mast TpyJ1I0eMKOCTh JTUCIUATITMHBI

But yae6Hoii paboTs: Bcero akajieMiuueckux 4acoB
ouHas (hopma OuHo-3a049Has hopma

KonTakTHas padora ¢ npenojaana- 52,35 10,35
TeJeM™:
nexuuu (JI) 18 2
npaktuueckue 3ansatus (I13) - -
naboparopusie padboTs (JIP) 34 8
WHBIE BUJIbI KOHTAKTHOHN pabOThI 0,35 0,35
CamocrosiTesibHAsE padoTra ody4da- 91,65 133,65
IOIHXCS S
M3Y4YE€HHE TEOPETHUECKOro Kypca 22 40
MOJITOTOBKA K TEKYIIEMY KOHTPOJIIO 34 85
KypcoBast paboTa (KypcoBOM ITPOEKT) - -
MOJTOTOBKA K TPOMEXKYTOYHOU aT- 35,65 8,65
TECTAIlUU
Bua npomeKyTo4HO#M aTTecTAlMH: IK3aMeH IK3aMeH
O0uias TPy10eMKOCTh 4/144 4/144

*KoHTakTHast paboTa 0Oydarommxcs C MperojaBaTesieM, B TOM YHCIE ¢ IPUMEHEHHEM JMCTAHIMOHHBIX 00pa3oBaTENbHBIX
TEXHOJIOTHH, BKJIIOYAET 3aHATHS JICKIIMOHHOTO THMA, ¥ (M) 3aHATHA CEMHUHAPCKOTO THIIA, Ja0OpaTOpHBIC 3aHATHSA, U (WIIN)
IPYIIOBBIC KOHCYIbTAINH, W (WJIN) WHIUBHIYAIBHYIO paboTy o0ydaromerocs C IpenoaaBaTesieM, a TakxkKe aTTecTallHOHHbIe
UCTIBITAHMS TTPOMEXYTOUHOH aTTrectanui. KoHTakTHas paboTa MOKET BKIJIIOYATh MHBIE BHIBI yUeOHOH AEATEIbHOCTH, TIPEY-
CMaTpHBAIOLIE IPYNIOBYI0 M HHIMBHIYAIBHYIO pad0oTy 00ydaromuxcs ¢ npenojasaresieM. Yacsl KOHTaKTHOH paboTHI ompe-
nenstorcs [lonoskeHueMm 00 opraHu3anyy M MIPOBEJICHUN KOHTAaKTHON paboThI MpH peaan3anuu 00pa3oBaTeIbHBIX IPOTPaMM
BEICIIIETO 00pa30BaHus, YTBEPKICHHBIM YueHbIM coBeToM YIJITY ot 25 despans 2020 roxa.

5. Coneprkanue TMCUUILIHHBI, CTPYKTYPHPOBaHHOE N0 TeMaM (pa3/aesiam)
€ YKa3aHMEM OTBEJICHHOI0 HA HUX KOJIMYeCTBA AKAJAeMUYEeCKHUX YaCOB

5.1. TpynoeMkocTh pa3aesioB THCHUNIHHbI

o4yHas popma o0yueHust

Ne | HammenoBaHwue pa3jena JUCIUTLIN- Beero .. | CamocrosTenbHas
J | TI3 | JIP | koHTaKTHOM
/T HBI paborta
paboThI
1 | BBejaeHue B Kypc
11 BBenenne u OCHOBHBIC TTOHATHUS U 1 i i 1
OIIpEICIICHUS
1.2 | dyHnamMeHTaTbHBIC 3aKOHBI XHMHH 1 - 4 5 4
1.3 | OcHOBHBIE KJIACCHI HEOPTaHUYECKUX | 2 - 4 6 14




1/

HanmenoBanue pasaciia IuCIUILIN-
HbI

113

JIP

Bcero
KOHTAKTHOU
paboTHI

CaMmocTosTensHas
pabora

coenuHeHuN. XUMUS DJIICMEHTOB.
CBoiicTBa BaXXHENUIIIUX COEOUHEHUI.

CrtpoeHue BemecTrBa

CrtpoeHue aTomMa U MepuognIecKas
CUCTEMA XUMHNYCCKHUX DJICMCHTOB
J.N.Meunneneesa. [Tonsitue o xumu-
YECKOMW CBS3H.

3

BBeieHue B TeOPHI0 XHMHUYECKHX MPOLIECCOB

3.1

DHepreTuka XMMHUYECKUX MPOIIECCOB

2

3.2

CKOpOCTh XMMHUYECKUX PEaKIUN U
XUMHUYECKOE PABHOBECHE

2

3.3

PactBopsI

12

16

16

4

3J1eRTpongn'{ec1me MMPpoIeCChI

4.1

OKHUCIIUTENEHO-BOCCTAHOBUTEIILHBIC
peakiuu

4.2

l'anpBaHUYeCKUE 2TIEMEHTHI. DJIeK-
TPOJIM3 PACTBOPOB M PACILIABOB.
Kopposus metannos. Borpock! 5ko-
JIOTHH.

Hrtoro mo pazgenam:

18

34

52

56

IIpomexxyTouHast arrecranus

0,35

35,65

Bcero

144

OuHo-3a204Hasi popma 00y4UeHHs

o/

HaumenoBanue paznena
JTUACIUTIINHE]

J

I13

JIP

Bcero
KOHTAKTHOU
paboThl

CamMocrogTeabHas
pabota

BBenenue B Kypc

11

BBenenue u ocCHOBHEIE
TOHSTHUS U ONIPEAEIICHUS

1.2

@yH/1aMEHTAIIbHBIE 3aKO0-
Hbl XUMUHU

14

1.3

OCHOBHBIE KJIaCChl HEOP-
TaHUYCSCKUX COCIMHCHUI.
Xumus snemeHToB. CBoM- -
CTBa BOXKHCHUIIINX COCIH-
HEHUM.

24

Crpoenue BemecTrna

Crpoenue aToma U nepu-
OJIMYECKasi CHCTEMA XH-

MHYECKHX DJIEMEHTOB -
J.M.Menneneena. Ilons-
THE 0 XUMHYECKOU CBS3H.

10

BBel]eHHe B TCOPUIO XUMHMYIECCKHUX ITPOLIEC

COB

DHepreTrka XMMUYSCKUX
MPOLIECCOB

3.2

CKOpOCTh XMMUYECKUX
peaKurii U XUMHUYECKOE -
paBHOBECHE

14




Bcero

No HaunmenoBanue pasneina . | CamocrosATenpHaA
pasa JI I13 JIP KOHTAKTHOH
1/ IIUCIAILINHBL pabora
paboThI
3.3 | PacTBopbI 1 4 5 32
4 DJIEKTPOXMMHUYECKHE MPOLECCHI
OKHUCIIUTENLHO-
4.1 | BOCCTaHOBHTEJBHEIC pe- - - - - 12
aK[IHU

TanpBaHnyYecKkue dIeMEH-
Thl. DIJIEKTPOJIU3 PACTBO-

4.2 | poB u pacmiaBoB. Koppo- - - - - 10
3Wsl METaJIIOB. Borpockl
9KOJIOTHHU.
HToro no pazgeaam: 2 - 8 10 125
[TpoMexxyTodHast aTTeCTAIHS X X X 0,35 8,65
Bcero 144

5.2. Conep:xanue 3aHATHI JIEKIITMOHHOTO THIIA

Pa3pnen 1. BBenenue B Kypce

1.1 Bgeoenue u ochogHble NOHAMUSA U ONpeOeNeHUs.

[TpenMet u 3amaun XUMUH, €€ MPAKTUYECKOE 3HAUCHHE. XUMUS U MPOOJIEMbI COBPEMEHHOM HAYKU
u obmecrtBa. Pomp XuMHHM B pa3BUTHH JIECOXMMHUYECKOro Komiwiekca Poccuiickoir ®Penepanuu.
Opranu3zaiiys caMoCTOSTeNbHOM paboThI 10 KypCy 00IIei XUMUU.

1.2 @ynoamenmanvHovle 3aKOHbL XUMUU

3akoH coxpaHeHMs Maccel M dHepruu. llepromanyHocTs. 3akoH coxpaHeHus 3apsna. OCHOBHbIE
CTEXHOMETPUYECKUE 3aKOHbI XUMUU.

1.3 OcHognule Knaccvl Heop2aHuuecKux coeOuHeHuil

Oxcuipl, TUAPOKCUIBI (KUCIOTHI U OCHOBaHMs), conu. KommiekcHble coeaunenus. OmnpeneneHue,
HOMEHKJIATypa.

CBoiicTBa Ba)XHEHIIMX COCTUMHEHUN 3yeMeHToB. Haxoxknmenue snemeHTOB B mpupone. CriocoObl
noydeHust. CBOWCTBA ¥ TPUMEHEHHUE.

Pa3nen 2. CTtpoenue BemecTsa

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

OcHoBHbIE MOHATHS O cTpoeHuu atoMa. [loHsTue o kBaHTaX. OCHOBHBIE TOJIOKEHHS KBAaHTOBOM
MEXaHUKH. DJEKTPOHHOE O00JIaKo, OpOHMTallb, KBAaHTOBBIE 4YHcna. [IOps/IOK 3armojHEHHs SJIEKTPOHHBIX
YPOBHEW aTOMOB: 3aKOH HauMEHbIIIEH SHEepruyM, npaBmwio XyHjaa, npuHiun [laynm, npasuno Kiteukoscekoro,
3aKOH DJIEKTPOHHOM CHMMETpPUH, 3aKoH Mo3nu. [IpaBuiia mocTpoeHus: YeTHBIX U HEUETHBIX PSJIOB OOJIBIINX
MEePUOJIOB. S-, P-, d- u f-anemenTsl. [lepromuyeckiie CBOWCTBA XMMHUUYECKHX JIEMEHTOB: SHEPrHs HOHU3AIIUH,
CPOJICTBO K AJIEKTPOHY, 3JIEKTPOOTPULIATENBHOCTD, AaTOMHBIE M HIOHHBIE PA/INYChl, CTENIEHb OKUCIICHHS.

2.2 Xumuyeckas c53b U CmpoeHue npoCcmuix MOJEKYl

OcHOBHBIE MIPENCTaBICHUS O XHWMHUYECKOM CBS3M: BUABI, METOAbl onucaHus. OCHOBHbIE
XapaKTePUCTHKU XUMUYECKON CBSI3M: JUIMHA, HANIPaBJICHHOCTh, NPOYHOCTh. KoBaneHTHas cBsi3b. MeTon
BAJICHTHBIX CBSI3€H: HACBIIIAEMOCTh W HANpPaBIECHHOCTb CBSA3HM, KPAaTHOCTb CBSA3H, MOJSPU3YEMOCTD.
I'uOpuanzanms. WoHHas CBsSI3b: JHEpPrusi HMOHHOW CBSA3M, IMOJIApU3allMsl HOHOB, TMOJSPHOCTh U
MOJIAPU3YEMOCTH CBsI3U. CTpoeHue BEIIECTB B KOHIACHCUPOBAaHHOM COCTOSTHUH.

Pa3znen 3. BBeneHue B TeOpUI0 XUMHYECKHUX MPOLECCOB

3.1 Duepeemuka Xumuieckux npoyeccos

BryTpeHHsis sHEeprus u sHTANbNUA. TermnoBsle 3Q(EeKThl pa3nuuHbIX HporeccoB. 3akoH ['ecca u
cleAcTBUS W3 Hero BeITekaromue. CraHmapTHas Temuiora oOpa3oBaHus. I[loHsTne 00 »HTpOIUH.
W3meHeHne SHTpONHNH B pa3InyHbIX npolieccax. [lonarue 00 sneprumn ['n60ca u e€ n3MeHeHuu Kak Mephl



PEaKIIMOHHOM CTIOCOOHOCTH.

3.2 Ckopocmb XumMuyeckux peakyull U XuMuieckoe pagHosecue

CKopoCTbh peakliuy B TOMOTE€HHBIX U F'€TEpOreHHbIX cucTeMax. MaKkTopsl, BAUSIONINE HA CKOPOCTh
peakuuu. [Tonstue 06 akTuBMpOBaHHOM Komiuiekce. HeoOpaTumbie n oOpaTUMbIe Mpolecchl. XUMHUYe-
ckoe paBHoBecue. Koncranra pasHosecus. [Ipunnun Jle-Ilatense.

3.3 Pacmeopui

O6mue moHsaTHs O pactBopax. [pyrue pucmepcHbie cucteMbl. OCOOCHHOCTH BOABI Kak
pactBoputensa. O6pazoBanue pactBopoB. PacTBopumocTh BemiecTB. TepMOXHUMHUECKHUE MPOLECCHl MPH
pactBopenun. CriocoOb!I BRIPaKEHUST KOHIIEHTPAIIH.

Paz0aBneHHble pacTBOPBI HEIIEKTPOIUTOB. MieanbHble pacTBOpbl. KomuratuBHbIE CBOIMCTBA
pactBOpoB: 3aKonbl ['enpu Payins, Bant-I'odda.

CaolicTBa BOJHBIX PacTBOPOB AEKTpoiuTOoB. MloHHOE mpousBeneHne BoAbl. BomopoaHsiid moka-
3arenb pH. CunibHBIC U clta0ble IeKTPOIUThl. AKTUBHOCTh. KOHCTaHTa quicconmanuu. 3akoH pa3zdaiie-
Hus OcTBanbiaa. MloHHbIE peakiuu.

VYcnosusa cmemenus paBHoBecus. IIpoumsBenenue pactBopuMoctd. KosmyecTBeHHOE olucaHue
paBHOBECHI B pacTBOpax AMEKTponUTOB. [IprMeHeHHe 3akoHa JEHCTBYIOIIMX MAacC K AIIEKTPOIUTAaM.
I'unponus coneit. CTeneHb U KOHCTaHTa IMpoau3a. Jucconuanysi KOMIJIEKCHBIX COSIUHEHUH.

Krnaccudukanus u xapakTepucTUuKa XUMHUYECKUX U (PU3UKO-XUMHUYECKUX METOJOB aHanu3a. AHa-
JUTUYECKHUE PEAKIIMU Ha NOHBI.

Pasznea 4. JiekTpoxuMmnyecKkmne Mpouecchl

4.1 OxucaumenvbHO-60CCMAHOBUMENbHBLE NPOYECChL

Baxxneiire BOCCTAaHOBUTENU U OKHCIUTENU. METOMbI COCTaBICHUS YPAaBHEHUN OKHUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX peakiui. BiMsiHue cpeapl Ha XapakTep MPOTEKaHUS PEAKIUMI.

OKBUBAJICHT OKHUCIIUTENS u BOCCTaHOBUTEJIS. Knaccudukanus OKHCIIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUH.

['anpBaHMYECKHM 37€MEHT. OJIeKTpOoAHble MOTeHUIUaNbl. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE
noteHnuansl. HarpapieHne npoTeKkaHus OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX peakiuii. Xumus S, p, d, f-
METaJUIOB.

4.2 Dnexmponus

DNEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN ITpoLecc. KaToHble 1 aHOJHBIE TPOLIECCHI.
3aKOHBI 3JIEKTPOJIN3a. DJIEKTPOJIU3 C PACTBOPUMBIMU U HEPACTBOPUMBIMH aHOJIaMHU.

4.3 Koppo3sus memannos

OcCHOBHBIE BUJIBI KOPPO3UH. DIEKTPOXUMHYECKAsT KOPPO3Hs. 3alluTa METalIoB OT Koppo3uu. Bo-
IIPOCHI SKOJIOTHH.

5.3. Tembl 1 (pOpMBI 3aHATHI CEMHUHAPCKOI0 THIIA

Y4eOHBIM IIAHOM I10 JUCHHUIIIMHE TPEAYCMOTPCHLBI J'Ia60paTOpHLIC 3aHATU

Tpyno€mMkocTs, yac
Haumenosanue paznena ®dopma npoBeACHUS
Ne JUCLUTUIAHBI (MOIYIIS) 3aHATHSA OHHOC Oite-
Y 3a04Hast
Paznen 1. Beaenue B kypc «O6mas u
1 | Heopranuueckas Xumus» (rema 1.1.- nabopaTopHas 4 5
1.2. ®yHaMeHTanbHbIE IOHATHS U 3a- pabora
KOHBI XMMHH. 3aKOH SKBUBAJICHTOB.)
Paznen 1. Beenenue B kypc «O0mas u
HeopraHuyeckast xumus» (tema: 1.3.
nabopatopHas
2 | OCHOBHBIE KJIACCH HEOPTAHMYECKIX 4 2
. . paborta
coequHeHu. XuMus 31eMeHToB. CBOii-
CTBA BKHEUIIIMX COCTMHEHHUIA. )
3 Paznen 2. CtpoeHnue BemecTsa nabopaTopHas 4
(tema: 2.1. CtpoeHue aroma W TEpPHO- pabora




Tpyno€mMKocTs, yac
Ne HanmenoBanue pasznena ®dopma nposencHUs PN Ourio-
JTUCITUATITUHBI (MOTYJIs1) 3aHATHASA
3a04Hast
JUYECKass CHUCTEMa XHUMHUYECKHX DJie-
mentoB J[.M.MenneneeBa. tema: 2.2.
[ToHsITHE O XUMUYECKOU CBSI3H.)
Paznen 3. BBenenue B T€OpUIO XUMHUYE-
CKHX IPOIIECCOB
4 (tema: 3.1. DHepreTuka XHMHYECKHX nabopaTopHas 4 5
npoiieccoB. Tema: 3.2. CKOpoCTh XHUMHU- paborta
YECKUX PeaKlMii U XUMUYECKOE PaBHO-
Becue. Katanutuueckue peakuuu.)
Paznen 3. BBenenue B T€OpUIO XUMHUYE-
CKHX IPOIIECCOB
5 (rema: 3.3. PactBopsl. IIpurorosienue nabopatopHas 4 i
pacTBOPOB 3aJIaHHOW KOHIICHTPAIIMH U3 paborta
BEIIECTB PA3IUYHOIO arperarHoro co-
CTOSIHHUSL.)
Paznen 3. BBenenue B T€OpUI0 XUMHUYE-
g | Cxux mpoueccos (rema: 3.3. PacTBOpBHI. nabopatopHas 4 i
CunpHple W cia0ble  AIEKTPOJIUTHI. paboTta
HonHble paBHOBeECHSL.)
Paznen 3. BBenenue B TeOpUI0 XUMHUYE-
nabopaTopHas
7 | ckux mpouecco (tema: 3.3. PacTBOpHI. 6 4 -
['unponus.) pabota
Pazngen 4. DnekTpoxumMudeckue Mpo-
LIECCBI nabopatopHas
8 4 2
(tema: 4.1. OxucaUTENBHO- pabota
BOCCTAHOBHTEIIbHBIC PEAKIINH. )
Pazpgen 4. DnekTpoxumMuyeckue Mpo-
11eCChI
9 (tema: 4.2. T'ajibBaHMYECKUE DIICMEHTBI. nabopaTopHas 2 i
DIIEKTPOIN3 PACTBOPOB U PACILIABOB. paborta
Koppo3sus metamios. Borpocsl 3x0510-
THH.)
Hroro: 34 8
5.4letanu3anus caMoCTOSITEILHOH PadoThl
No HaunmenoBanue pasnena Bup camocrositens- TpynoeMKocTh, yac
JTUCITUTLIAHBI (MOJTYJIS) HOM paboThI OuHas OuyHo-3a04yHas
Paznen 1. Benenue B kypc «O6mas u | [Toaroroska k onpocy
Heopranuyeckast xumus» (tema 1.1.- o TeMe J1abopaTop-
1 | 1.2. ®yngameHTagbHbIE TOHATHS U HOM paboTHI U 3aLTUTE 6 17
3aKOHBbI XUMUHU. 3aKOH YKBUBAJICH- OTUYETHBIX MaTepHa-
TOB.) JIOB.
Paznen 1. Benenue B kypc «Ob6mas u | [loaroroBka k onpocy
HeopraHuyeckast xumus» (tema: 1.3. o TeMe J1abopaTop-
2 | OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX HOU paOOTHI U 3aIIHUTE 14 24
COEIMHEHUN. XUMHUS DIIEMEHTOB. OTYETHBIX MaTepua-
CBOICTBa BaXKHEHIIIMX COCTUHEHHIA. ) JIOB.
3 Paznen 2. Ctpoenue BemiecTBa [ToaroroBka K ornpocy 6 10
(tema: 2.1. CTpoeHue aToma | Mepuo- | IO TeMe JabopaTop-

10




Ne HanmenoBanue pasznena Bup camocrositens- TpynoemMkocTs, yac
- JUCHUTTAHBI (MOJTYJIsS) HOM pabOThI oYHasa OuHo-3a04Hasd
JIUYecKas cucTeMa XMMHYECKHMX dJie- | HOM paboThl U 3aliuTe
meHToB /[.M.MenneneeBa. tema: 2.2. | OTYETHBIX MaTepHa-
[ToHsATHE 0 XUMHYECKOM CBA3H.) JIOB.
Paznen 3. BBenenue B Teoputo XUMHU-
YECKHUX MPOIIECCOB [ToaroroBka k onpocy
(tema: 3.1. DHepreruka XUMHYECKUX | IO TeMe JabopaTop-
4 | mpoueccoB. Tema: 3.2. CKOpPOCTh XH- | HOM paOOTHI U 3aIIUTE 6 20
MUYECKUX pEaKIWid W XHUMHYECKOE | OTYETHBIX MaTepHa-
paBHOBecue. Kartanutuueckue peak- JIOB.
00078
Paznen 3. BBenenue B T€OpUIO XUMHU-
[ToaroroBka k ompocy
YECKHX TPOIIECCOB
0 Teme J1aboparop-
(rema: 3.3. PacTBopsl. [IpurorosieHue N
5 o HOH paOOThI U 3aIIHTE 6 12
PacTBOPOB 3aJaHHOW KOHIIEHTPALUU
OTUYETHBIX MaTepHa-
U3 BEILECTB Pa3JIMYHOTO arperaTHoro 0B
COCTOSIHUSL.) )
Pasznen 3. Beenenue B Teoputo xumu- | Iloaroroska k onpocy
YECKHUX MPOIIECCOB 10 TeMe J1abopaTop-
6 | (tema: 3.3. PactBopbl. CuiibHble U | HOU paOOTHI U 3aIIUTE 5 10
cimabbie IEKTPONINTHI. VOHHBIE paB- | OTYETHBIX MaTepHa-
HOBECHSI. ) JIOB.
[ToaroroBka k onpocy
Pasnen 3. Benenue B Teopuio XMMU- | 10 TeMe Jaboparop-
7 | yeckux mporeccoB (tema: 3.3. Pac- | HOIf pabOTHI U 3a1TUTE 5 10
TBOpHL. ['Maponus.) OTUYETHBIX MaTepHa-
JIOB.
IToaroToBka K ornpoc
Paznen 4. DnexTpoXuMMHUYECKHE IIPO- ¢ pocy
o TeMe J1abopaTop-
g | Hecert HOI paOOTHI U 3aIIUTe 4 12
(trema: 4.1. OxucnuteabHO-
OTUYETHBIX MaTepHa-
BOCCTaHOBHTEIILHBIC PEAKIINH. )
JIOB.
Paznen 4. DnekrpoXxuMHUecKue Mpo-
Heceht IToaroToBka K onpocy
o TeMe J1abopaTop-
(tema: 4.2. I'anpBaHHYECKUE DIEMEH- .
9 HOW paOOTHI U 3aIIUTe 4 10
ThI. DJIEKTPOJIN3 paCTBOPOB M pacIlia-
OTUYETHBIX MaTepHa-
BOB. Koppo3sus meramios. Borpocsl 0B
9KOJIOTHH.) )
[TonroroBka K MPOMEXKYTOUHOH arTe- | M3ydeHue JTEeKIMOH-
CTaINH HOTO MaTepuaa, JH-
10 TEpaTypHBIX UCTOY- 35,65 8,65
HUKOB B COOTBET-
CTBUU C TEMAaTUKON
HUroro: 91,65 133,65
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6. IlepevyeHb yueOHO-METOANYECKOT0 OOecieYeHU s M0 JMCUMILINHE

OcHoBHas n AONOJHUTE/IbHAA JJUTEPaTypa

Ne ABTOp, HAUMEHOBaHNE Ton [Ipumeuanue
/I W30aHUS
OcHoBHasi yueOHasi JIUTEpaTypa

1 AxwmeroB, H. C. O0mas n Heopranudeckass xumus : ydeOHuk mist | 2021  [TomHOTEKCTOBBIN
By30B / H. C. AxmeroB. — 12-¢ u3n., crep. — Cankr-IlerepOypr : JIOCTYTI TPU BXO-
Jlans, 2021. — 744 c¢. — ISBN 978-5-8114-6983-3. — TekcrT . JIe TI0 JIOTHHY 1
AJIEKTPOHHBIN // JlaHb : 3IEKTPOHHO-OMOIMOTEYHAs] CUCTeMa. — napoiro™®
URL.: https://e.lanbook.com/book/153910
Pexxum focTyna: [uist aBTOPHU3. TOJIb30BaTEIICH.

2 | Mudraxona, H.III. O6mas u Heopranuueckas xumus: yueonoe mno- | 2017 | [TonHoTekcTOBBIN
cobue / H.ILI. Mudtaxosa, T.II. IlerpoBa; nmox pea. A.M. Kyzue- JOCTYII TIPU BXO-
oBa; MuHucTepcTBO oOpa3oBaHus W Hayku Poccum, Kazanckwuii JIe TI0 JIOTUHY U
HallMOHAJIBHBIN HCCIIEIOBATEIILCKUI TEXHOJIOTUYECKUN YHUBEPCHU- aposiro™
ter. — Kazans: KHUTY, 2017. — 408 c.: Tabi., cxem., ui. — Pexxum
JIOCTyna: o MTOJITMCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=560885 buobauorp.:

c. 367-368. — ISBN 978-5-7882-2174-8. — TekcT: J1eKTpOHHBIN.

3 | [MaBnos, H.H. Ob6mas u Heopranuyeckass xumus: yuyeonuk / H.H. | 2011 | [TonHOoTekcTOBBIN
[TaBnoB. — 3-¢ u3x., uctp., gom. — Cankrt-IlerepOypr: Jlans, 2011. — JIOCTYII NIPU BXO-
496 c. — ISBN 978-5-8114-1196-2. — TekcT: 31eKTpOHHBIH // Diek- JI€ TI0 JIOTUHY U
TpOHHO-OMOMMoTeyHass cucrema «Jlanpy»: [caiit]. — URL: Maposiro™
https://e.lanbook.com/book/4034 Pexum pocTyma: ajisi aBTOPH3.

I0JIB30BaTENEH.

4 | O0Omas u HeOpraHU4YecKass XUMuUsl. DNEMEHTBI TEOPUH, CIIPABOYHBIE |  9()12 46
JIaHHBIC, 3aJIaHUs JIJITI caMOCTOsTeTbHOU paboTel [Tekcr] : ydeO.
nocobue A CTYACHTOB By30B jecoTexH. npodwuns / b. I1. Cepena
[1 np.] ; mox pen.: b. I1. Cepensl, JI. C. MonounukoBa ; Ypai. roc.

JECOTeXH. YH-T. - 2-¢ u3A., mepepabd. u jgom. - ExarepuHOypr :
YIJITY, 2012. - 406 c. : w1 - bubmuworp.: ¢. 399. - ISBN 9-785-
94984-434-2

JlonotHUTeILHAS y4eOHAas JUTEpaTypa

5 | AnapueB, A.M. O6mas u Heopranuueckas xumus: yue6Hoe moco- | 2015 | [TonHOTEKCTOBBIN
oue / A.W. Anapnes, JI.B. llleBnunina; MunucrepctBo o0pa3oBa- JIOCTYTI IIPH BXO-
HUs U Hayku Poccuiickoit deneparnu, HoBocubupckuit rocynap- Jie 110 JTOTHHY U
CTBEHHBIH TexHuuyeckuit yHuBepcuter. — HoBocuOupck: HI'TY, napoiro™®
2015. — Y. 2. Xumus snementoB. — 90 c.: Tabn. — Pexxum gocryma:
no MO/JIITUCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=438292 bubauorp. B
kH. — ISBN 978-57782-2738-5. — TekcT: 3JeKTPOHHBIH.

6 | KmrokBuna, E. KO. OcHoBbl o0mieid u Heopranuwdeckoir xumuu : | 2011 [[TomHOTEKCTOBBIIM

yuebnoe nmocodue / E. 10. KimrokBuna, C. I'. be3psinua. — 2-e u3.
— Openoypr : Opendyprckuii 'AY, 2011. — 508 ¢c. — ISBN 978-
5-88838-697-2. — TekcT : snexkTpoHHBIH // JlaHb : 3JIEKTPOHHO-
OubmuoreyHas cUcTeMa. URL:
https://e.lanbook.com/book/134502

Pexxum ocTyma: st aBTOpU3. 0JIb30BATENECH.

JIOCTYII IIpA BXO-
JIe TI0 JIOTUHY U
maposto™
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https://e.lanbook.com/book/153910
http://biblioclub.ru/index.php?page=book&id=560885
https://e.lanbook.com/book/4034
http://biblioclub.ru/index.php?page=book&id=438292
https://e.lanbook.com/book/134502

Vrait, S.A. O0mas u HeopraHu4yecKass XUMUS : YICOHUK IJIsl CTY-
neHToB By30B / SI. A. Vraii. - U3a. 4-e, ctep. - Mocksa : Beicimas
mkona, 2004. - 527 c. : un. - bubmmorp.: c. 519. - IIpenM. ykas.: c.
520. - ISBN 5-06-003751-7

2004

46

Koposun, H.B. O6mas xumus [Tekcr] : y4eOHHMK A1 CTYACHTOB
BY30B, O0yYaIONINXCS 110 TEXH. HAIIPABICHUSM U CHCIIHATLHOCTSIM /
H. B. KopoBun. - U3a. 6-e, ucnp. - MockBa : Beicmias mikona,
2005. - 557 c. : mi. - bubmuorp.: c. 546. - ISBN 5-06-004403-3

2005

78

I'muuka, H.JI. O6mas xumus [Teker] : yaeOHUK 1151 OaKaTaBpoB :
yue0. mocoOue I CTYACHTOB HEXHUM. CIielnaabHOCTeH By30B / H.
JI. 'nuuka ; mox pexn.: B. A. IlonkoBa, A. B. badkoga. - 18-e u3n.,
nepepad. u gon. - Mocksa : IOpaiit, 2012. - 898 c. : un. - (baka-
naBp). - Ilpemm. ykasz.: c. 886. - ISBN 978-5-9916-1148-0. -
ISBN 978-5-9692-1112

2012

12

10

I'muuka, H.JI. 3agaun u ynpakHeHUs 1Mo oOmiei XuMuu : y4e0. mo-
cobue JuIsi CTYISHTOB HEXHM. CIeIUaIbHOCTEH By30B / H.
JI. 'nuuka ; mox pen. B. A. PabunoBuua, X. M. PyOunoii. - usm.
crep. - Mocksa : UHTEI'PAJI-ITPECC, 2006. - 240 c. - ISBN 5-
89602-015-5

2006

84

11

Bonbxun, B. B. O6mast xumus : yuebHoe nmocobue : B 3 kHurax / B.
B. Bonbxun. — Ilepms : [THUITY, [6. r.]. — Knura 1 : OcHOBHO#
kypc — 2006. — 464 c. — ISBN 5-88151-520-X. — TekcT: 371eK-
TpoHHBIN // JlaHb : AIeKTpOHHO-OMOMMOTeUHass cuctema. — URL:
https://e.lanbook.com/book/160944

Pexum octyna: nst aBTOpU3. MOIB30BaTENCH.

2006

IIoTHOTEKCTOBBIM
JIOCTYTI TIPU BXOJIE
T10 JIOTUHY U
naposo™*

12

Boabsxun, B. B. O6mas xumus : yuebHoe nocodbue : B 3 kaurax / B.
B. Bonbxun. — Ilepms : ITHUITY, [6. r.]. — Kuura 2 : Cnenuans-
HbIl kKypc — 2006. — 440 c. — ISBN 5-88151-521-8. — Tekcr:
ANEeKTPOHHBIN// JIaHb : ANEKTPOHHO-OMOTMOTEYHAss cucTeMa. —
URL: https://e.lanbook.com/book/160945

Pexum noctyna: st aBTOpU3. MOIB30BaTENCH.

2006

ITonHOTEKCTOBBIH
JIOCTYTI TIPY BXOJIE
T10 JIOTUHY U
naposo™

13

Bonbxun, B. B. O6mias xumus : ydebHoe mocoome. — Ilepmsp :
[THUITY, [6. r.]. — Yactp 3 : U3bOpannsie riaaBsl — 2006. — 380
c. — ISBN 5-88151-522-6. — Tekcrt: anekTpoHHsbIi// JIaHb : 311eK-
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Kapanerpstamn, M. X., dpakun C.M. OOmas u HeopraHu4yeckas Xu-
mus : YueOnuk s By30B / M. X. Kapanetssuan, C. U. [pakun. - 4-
€ u31., cTep. - Mocksa : Xumus, 2000. - 592 c. : un. - ([{ns Beiciei
mikonsl). - ISBN 5-7245-1130-4

2000

47

15

Hemumosa JI. B. XKectkocts Boabl. OmpesneneHue *KECTKOCTH U
CTIOCOOBI €€ yCTPaHEHUS : METO/. YKa3aHus Il J1a0. 3aHATHH CTY-
JIEHTOB OYHO-3204. M 3a04. opm obyuenus / JI. B. [lemunosa [u
ap.] ; Ypan roc. necorexH. yH-T. - ExarepunOypr : [YIJITY],
2006. - 16 c. - bubnmorp.: c. 16.
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Cepena b. II. MoHHbIE paBHOBECHS B PacTBOPAaX 3JEKTPOJIMTOB :
METO/. yKa3aHus JUIs J1a0. 3aHATHI CTYJ€HTOB OYHOU, OYHO-3204. U
3a04. ¢popm oOyuenus / b. I1. Cepena [u np.] ; Ypain. roc. 1ecoTexH.
yH-T. - EkarepunOypr : YIJITVY, 2006. - 40 c.

2006

79

17

Hemunona JI. B. Kiaccel HeOpraHM4eCKUX BENIECTB: HOMEHKJIATY-
pa, noiay4yeHue, cBoicTBa [Tekct] : Mmetoa. yka3aHus 1y jga0. 3aHs-
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122
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https://e.lanbook.com/book/160944
https://e.lanbook.com/book/160945
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THH Ul CTYICTOB OYHOM, OYHO-3304. U 3a04. (hopm oOyuenwus / JI.
B. lemunosa [u ap.] ; Ypail. roc. necorexH. yH-T. - EkarepunOypr :
YIJITY, 2007. - 45 c. - bubmmorp.: c. 45.

18 | Cepena b. II. CrpoeHue aTomMa ¥ IEPHOJAUYECKUM 3aKOH : METOA. | poQg | “IeKTPOHHBI apXuB
yKazaHusg Ais J1ab. ¥ IpakT. 3aHATUN CTYIEHTOB OYHOM W 3a04. /146
dbopM 00ydeHHs 1O BCEM HAIPABIICHUSM H CIECIHAIBLHOCTSIM 00Y-
yenus B YIJITY / B. I1. Cepena [u ap.] ; Ypai. roc. JecoTexH. yH-
T. - ExarepunOypr: YIJITY, 2008. - 15 c. - bubnuorp.: c. 14. Pe-
um gocryna: https://elar.usfeu.ru/handle/123456789/55

19 | Henumesa C. B. OKMCIMTENbHO-BOCCTAHOBUTENbHBIE PEAKUUM : | 9oQQ | OVIEKTPOHHEIH apXuB
METO/JI. YKa3aHus AJIs J1a0. ¥ MPaKT. 3aHATUN JIJIS1 CTYIE€HTOB OYHOMN /128

u 3a04. Gopm oOyuenwmsi Hampasienuid: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. Llenumena [u ap.] ; Ypain.
roc. J€COTeXH. yH-T. - ExarepunOypr : YIJITY, 2009. - 43 c. -
bubnuorp.: C. 43, Pexum JOCTyIa:
https://elar.usfeu.ru/handle/123456789/299

20 | Tony6epa T. b. Karanutuueckue cucreMsl B Kypce "Xumus" : Me- | 911 | OMEKTPOHHBIH apxuB
TOJ. yKa3aHUs IS j1a0. W MPAKT. 3aHATHU JJI CTYJCHTOB OYHON M
3a0u. popm obyuenus / T. b. T'onybesa, C. B. Llenumesa ; Ypan.
roc. J€COTeXH. yH-T. - ExarepunOypr : YIJITY, 2011. - 11 c. -
bubmuorp.: C. 11. Pexum JOCTYyTIa:
https://elar.usfeu.ru/handle/123456789/206

*- Ipesk/Ie YeM MPOUTH MO CChUIKE, HEOOXOAMMO BOUTH B CUCTEMY

DyHKIIMOHUPOBAHHE JEKTPOHHOM MH(DOPMAIIMOHHO-00pa30BaTEIbHON cpeibl 00ecTIednBaETCs CO-
OTBETCTBYIOIIMMH CPEACTBAMU MH(OPMALIMOHHO-KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OMOJIUOTEYHbIE CHCTEMbI

Kaxnplii oOydaronuiics obecrieueH AOCTYIOM K 3J€KTpOHHOW Oubmanoreunoi cucreme YIJITY
(http://lib.usfeu.ru/), 3BC Uznatensctra Jlans http://e.lanbook.com/, DBC YuuBepcurerckas OGHOIHOTEKA
onmaitH http://biblioclub.ru/, comepxammx M3gaHUs M0 OCHOBHBIM HM3y4aeMbIM AMCHUILIHHAM H C(HOPMH-
POBAHHBIX 10 COTJIACOBAHUIO C MPaBOOOIAAATENIAMH YIEOHONU U Y4e€OHO-METOAMUYECKOUN JTUTEPATYyPHI.

CnpaBouHble M HH(POPMALHOHHBIE CHCTEMbI

1. CnpaBouno-nipaBoBas cuctema «Koncynsrant [Tmrocy.

2. UndopmanmonHo-mipaBoBoii moprain ["apant. Pexxum nocryna: http://www.garant.ru/

3. Basza mannbeix Scopus kommnanuu Elsevier B.V. https://www.scopus.com/

Ipodeccnonanbubie 0a3bl JAHHBIX
1. Hayunas snextponHas oubnmoreka elibrary. Pexxum nocryna: http://elibrary.ru/.
2. DneKTpoHHBIH (HOHI MPABOBOW M HOPMATHBHO-TEXHUYECKOH MOKyMEHTarmu «TexakcmepTy.
Pexum noctyna: http://docs.cntd.ru/.
3. Peectp HOBBIX W HAMJIYYIIMX TEXHOJOTHI, MATEPHUAIIOB M TEXHOJOTMYECKUX PEIICHUN TTOBTOP-
Horo npuMeHenus. Pexxum noctyna: http://rnnt.ru/technologies/.

7. ®oHA OLEHOYHBIX CPEICTB /sl POBeIeHUsI MIPOMEKYTOYHOM aTTecTaluu
00y4aroIMXCcH M0 JUCUMIIIIMHE

7.1. IlepeyeHb KOMIIETEHIUI € YKA3aHUEM 3TAaNoOB UX (opMUpPOBaHMs B Npolecce 0OCBOCHUs o0pa-
30BaTEN1bHOM NPOrpaMMbl
\ DopmupyeMble KOMIETEHIINT \ Bun u dopma xoHTpOIS |
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IIpoMe:XyTOYHBII KOHTPOJIb: YCTHBIN
ONPOC Ha 3K3aMEHe

Texkymuii KOHTPOJIb: OIpPOC, 3aIUTa
OTYETHBIX MaTEPUAJIOB 10 J1a0OpaTOPHOM
pabore

OIIK-1 CnocobeH pemats 3a1a4u mpohecCuoHaIbHOM Jesi-
TEJILHOCTH Ha OCHOBE HUCIIOJIb30BAHUS TEOPETUUCCKUX U
MPAKTUYECKUX OCHOB €CTECTBEHHBIX U TEXHUYECKUX HAYK, a
TaKXe MAaTEeMaTHYECKOTO arapara

7.2. Onucanue noxka3sareJsieil 1 KpUTepHeB OLlEHNBAHHUSI KOMIIeTeHIHii
HA Pa3JIMYHbIX 3Tanax ux GopMUpPOBaHNSl, ONMUCAHUE IIKAJ OLeHUBAHUS

Kpurtepuu oueHMBaHHs YCTHOTO OTBeTa HAa IK3aMeHe (IIPOMEXKYTOYHbIi KOHTPOJIL (hOpMH-
poBanus komnerenuun OITK-1)

«5» (omauyno): — JaH TOJHBIA, pa3BePHYTHII OTBET Ha MOCTaBJICHHBINA BOIPOC, MIOKAa3aHa COBO-
KYITHOCTb OCO3HAHHBIX 3HAaHUM 00 00BEKTE, JOKA3aTEIbHO PACKPBITHl OCHOBHBIE IIOJIOXKEHUS TEMBI; B OT-
BETE MPOCIICKUBACTCS YETKasi CTPYKTYpa, JIOTUYECKasi MOCIIEA0BATEIbHOCTh, OTPAKAIOIIas CYIIHOCTb
pacKpbIBa€MBbIX MOHATUMN, TEOPUH, sBIEHUNA. 3HaHHE 00 00BEKTE 1EMOHCTPUPYETCs Ha (POHE MOHUMAHUS
€ro B CHCTEME JJAaHHOW HayKW ¥ MEKAMCUUIUIMHAPHBIX CBsi3el. OTBET M3JI0KEH JIUTEPATYPHBIM S3BIKOM B
TEepMUHAaX HayKH, [I0Ka3aHa CIIOCOOHOCTh OBICTPO pearupoBaTh HAa YTOYHSIOIINE BOIIPOCHI;

«4» (xopowo): — naH NOJHBIN, pa3BEPHYTHII OTBET HA IMOCTABJICHHBIH BOIPOC, MOKA3aHO YMEHUE
BBIJICJIUTh CYILIECTBEHHbIE U HECYIIECTBEHHbIE MPU3HAKU, IPUYUHHO-CIIEACTBEHHbIE CBsI3U. OTBET YETKO
CTPYKTYpUPOBaH, JIOTHYEH, U3JI0KEH B TepMUHAX HayKu. OJHAKO JAOMYIICHBl HE3HAYUTEIbHBIC OIINOKU
WIN HEeJI0YeThl, UCIIPABIICHHbIE OaKaJlaBpOM C TOMOIIBIO «HABOISIIUX) BOIIPOCOB;

«3» (yoosnemseopumenvro): — NaH HETOJIHBIA OTBET, JOTUKA U MOCIEAOBATEIILHOCTD M3JIOKEHUS
MMEIOT CYLIECTBEHHbIE HapylIeHus. JlonyiieHsl rpyoble OMNOKU MPH ONPEIETICHUN CYIIHOCTH PacKphl-
BaeMbIX MOHATUH, TEOPHA, SIBJICHUH, BCICACTBAE HEIOHUMAHUs 0aKalaBpOM HMX CYIIECTBEHHBIX M HECY-
IIIECTBEHHBIX [TPU3HAKOB U CBsi3eld. B 0TBeTe OTCYTCTBYIOT BBIBO/IbI. Y MEHUE PACKPBITH KOHKPETHBIE MTPO-
sIBJIEHUs1 000OIIEHHBIX 3HAHUM He Noka3zaHo. PeueBoe odopmieHne TpedyeT NonpaBoK, KOPPEKIHH;

«2» (neyooenemeopumenvro): — OakajgaBp IAEMOHCTPUPYET HE3HAHHWE TEOPETUUYECKUX OCHOB
npeaMeTa, He yMeeT JIeiaTh apryMEHTHPOBAHHBIC BHIBOABI M MPHBOIAUTH MPUMEPHI, MTOKA3bIBaeT cliaboe
BJIaJICHHE MOHOJIOTMYECKON peublo, HEe BJIJCET TEPMHUHOJIOTHEH, MPOSIBISAET OTCYTCTBHE JIOTUUHOCTU U
MOCJIeIOBATEIFHOCTH U3JIOKEHHUS, AETaeT OITUOKH, KOTOPBIE HE MOYKET HCIIPABHUTH, IaXKe MPH KOPPEKIIUH
IpernoiaBaTesieM, OTKa3bIBaeTCsl OTBEYaTh HA 3aHATHH.

Kputepun oneHuBanus onpoca mo rteme JiabopaTopHou padoThl (TEKyIMid KOHTPOJIb (op-
mMupoBaHue komnereniuu OIK-1):

«5» (omauuno): onpoc MPOMIEH C MEPBOr0O Pa3a; 1aH MOJHbIH, pa3BepHYTHIH OTBET Ha BCE 3ajiaBa-
eMBIe TIPETIo/IaBaTeNIeM BOIIPOCHI, IOKA3aHO 3HAHKME U MOHMMaHue TeMbl. OOyJaromuiicss MPaBUIEHO OT-
BETHJI Ha BCE BOIIPOCHI MPH CAaye KOJUIOKBUYMa, 3HAeT M MOHUMAET XOJ1 BBIIIOJIHEHUS MPeACTOSIIEH 1a-
O0opaTopHO# pabOTHI.

«4» (xopowo): onpoc MPONJEH CO BTOPO MOMBITKHU; JaH TMOJHBIM OTBET Ha BCE 3aJaBaeMble Ipe-
noJiaBaTesieM BONPOCHI, IOKAa3aHO 3HAHWE U MOHMMaHue TeMbl. OOyuaronuiics mpu caye KOIOKBUyMa
MPaBWJIBHO OTBETHJI Ha BCE BOMPOCH! KOJUIOKBHUYMa C MOMOIIbIO MPENo/1aBaTessi, 3HaeT U MOHUMAET X0/
BBITOJIHEHUS NIPEJICTOALICH 1abopaTopHOil paboThI.

«3» (yOoenemeopumenvbHo). ONPOC MPOUJIEH C TPEThEW MOMBITKH; JaHbl OTBETHI HA TOJOBUHY 3a-
JlaBaeMbIX IIPEroaBaTesieM BOIPOCOB, MOKAa3aHO 3HAHWE OCHOBHBIX MOHSATHH TEMbI, BBIHECEHHOH Ha
KOJJIOKBHYM. B 0TBeTe CTYyZIEHTOB OTCYTCTBYIOT BBIBOABI. ¥ MEHHE PACKPHITH KOHKPETHBIC TPOSBICHUS
0000IIeHHBIX 3HAaHMHM He MokazaHo OOyuaromuiics MpH cllaue KOJIOKBUYMa MPaBUIBHO OTBETWI Ha
00JIBIIYIO YacTh 33JJaBa€MbIX BOMPOCOB, OJIHAKO, peueBoe opopMiieHHe TpeOyeT MOMpaBOK, KOPPEKIIUH;
CTY/ICHT 3HA€T XOJ BHIMOJIHEHUS MPEICTOALIeH 1a0opaTopHOi paboThI.

«2» (HeyoosremeopumenvbHo) — OOyUJAIOIINICS HE 3HAET OCHOB TEMBI, HE CIIOCOOEH JIeNaTh apry-
MEHTHPOBAaHHBIC BBHIBOJBI M MPUBOIUTH IMPUMEPHI, MOKa3bIBaeT ciaboe BIaJeHHE MOHOJOTHUYECKOW pe-
4bl0, HE BJIaJICE€T TEPMHUHOJIOTUEH, MPOSIBISIET OTCYTCTBUE JIOTUYHOCTH M TOCJEI0BATEIIbHOCTH U3JI0XKe-
HUS, JIeNaeT OMHMOKH, KOTOPbIE HE MOXKET HUCIPaBUTh, Jake IPU KOPPEKIIUH MPENoaBaTeieM, OTKa3bIBa-
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€TCsl OTBeUaTh Ha BOmpockl. OOyUaromuiicss He CMOT OTBETUTH JakKe HA MOJOBHUHY 33JJaHHBIX €My BOIPO-
COB, HE 3HAET X0/1a MIPOBECHUS MPEACTOALICH TabopaTOpHON PabOTHI.

Kpurepun oueHuBaHMsI BBLINOJHEHUSI JA0OPATOPHBIX PAa0dOT M 3aIUTHI 0TYeTa (TEeKYyIUMid
KOHTPOJb ¢popmupoBanue kommnereduun OITK-1)

«5» (omnuuno): paboTa BBITIOJIIHEHA B CPOK; O(hopMIIEHUE U COJepKaTellbHAas YacTh OTYeTa 00pas-
I[OBBIC; pa0dOTa BBIMIOJHEHA CAMOCTOSITEIIEHO; MPUCYTCTBYIOT COOCTBEHHBIE OOOOIICHMS, 3aKIIOUCHUS U
BbIBOJIbI. OO yyarouiics NpaBUIbHO OTBETHII Ha BCE BOIIPOCHI IIPH 3aIIUTE OTUETHBIM MaTEPUAJIOB.

«4» (xopowio): paboTa BBHIIIOIHEHA B CPOK; B O(POPMIICHUN OTYETA U €0 COJIEPKATEIBHON YacTu
HET TpyOBIX OMMOOK; paboTa BBIMOJHEHA CAMOCTOSTENIBHO; MPUCYTCTBYIOT COOCTBEHHBIC 000OIICHMUSI,
3aKJIFOYCHUS ¥ BBIBOJIbI. OOyJaromuiics Mpy 3alIUTe OTYCTHBIM MaTEPHAJIOB MMPABUIBLHO OTBETHUJI HA BCE
BOIIPOCHI C TIOMOIIIBIO MPENo1aBaTesl.

«3» (yoosnemeopumenvro): padoTa BBIIIOJIHEHA ¢ HApYIICHUEM rpaduka; B 0hOpMIICHHUH, COIEP-
KATENbHOM YacTH OTYeTa €CTh HEJOCTaTKH; paboTa BBHIMOJIHEHA CaMOCTOSITENBHO, MPUCYTCTBYIOT COO-
cTBeHHBIC 0000mIeHNs1. OOyUarOMUIACs PH 3aTUTe OTYCTHBIM MAaTEPHAIOB OTBETHJI HE HA BCE BOIPOCHI.

«2» (Heyoosnemeopumenvro): odopmiieHne pabOThl HE COOTBETCTBYET TPEOOBAaHUSM; OTCYT-
CTBYIOT WJIM CJICJIAHBI HETPaBWIIbHBIC BBIBOIBI U 0000mIcHHs. O0yJaronuiicss He CMOT 3aIIUTUTh OTYET-
HbIE MaTepUaJbl U TOSCHUTD MIPEJICTABICHHBIC TaHHBIE.

7.3. TunoBbie KOHTPOJIbHBbIE 32/IaHUS WM HHbIE MATepHAJIbI, HE00X0AUMbIE IJIsl OLIEHKH 3HAa-
HMii, yMEeHUI1, HABBHIKOB M (MJIH) ONBITA I€ATEJIbHOCTH, XapAKTEPU3YIOIIUX 3TANbI (JopMUPOBaAHUS
KOMIIEeTEHIIUI B mMpoiecce 0CBOEHUs1 00pa30BaTeJIbHOI MPOrpaMMbl

Bomnpocsl k 3k3amMeHy (IIPOMEKYTOYHbIH KOHTPOJIb)

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

Y 3aKOH 3KBHBAJICHTOB.

CocraBHble 4acTu aTOMa, UX 3apsA] U Macca. Y paBHeHue I lnanka.

3. JIBoiicTBeHHas mpupona cBeta. KopmyckynsipHO-BOITHOBOM nyanu3M. Y paBHeHue ne-bpoiimns. Ilo-
HATHE O KBaHTOBOHM MexaHuke. YpaBHeHue lllpeaunrepa. CpoiicTBa BoaHOBOH (yHKIMU. CoOT-
HOIlIeHUE HeonpeneneHHocTen ['eitzendepra.

4. KBaHTOBO-MeXaHHYeCKOe OOBSICHEHHE cTpoeHue aroma. KBaHTOBblE uHcha, WX (PU3HUECKUt
cMbIci. AToMHBIE opOuTanu. OmaHodaeKkTpoHHbIe aToMbl. [Ipunaiun Ilaynu, npasmio Xynna. Ilo-
CJIEIOBATEIbHOCTD SHEPIETUUYECKUX YPOBHEW B MHOTORJIEKTPOHHBIX aTOMaXx.

5. CoBpemennbie GopmynupoBku Ilepuonnueckoro 3akoHa. CTpyKTypa MEpUOIUYECKON CHUCTEMBI.
W3MeHeHne CBOMCTB 2JIEMEHTOB B IEPUOJMYECKON CHCTEME (BEpPTHKaJIbHAas U TOPU30HTAJIbHAS
NEPUOAUYHOCTb).

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

7. Pamguycsl aTOMOB M MX M3MEHEHHUE B MepHOJax U NoArpynmnax. FloHHble paanychl U 3aBUCUMOCTb
UX OT 3JIEKTPOHHOTO CTPOEHHUS U CTENEHU OKHUCIIECHMs. MI3MEHEeHHe KUCIOTHO-OCHOBHBIX CBOMCTB
COEIMHEHUH 110 IEPHUO/IaM U TPYIIIAM.

8. MHcropwust pa3BUTHS AJIEKTPOHHBIX MPEJICTABICHUI 0 XUMIUECKoi cBsi3H (Teopusi Koccens u JIbro-
uca). loHHas 1 KOBaJI€HTHAs CBA3H.

9. HampaBieHHOCTh M HACHIIIAEMOCTh KOBaJICHTHOH CBsi3u. [lonsipHast koBajeHTHas cBsi3b. [lomsapu-
3yEeMOCTb.

10. MoHHas cBs3p KaK KpaWHWI CITydail TOJSIPHOW KOBaJCHTOW CBsI3W. HeHanpaBIeHHOCTh M HEHa-
CBII[AEMOCTb NOHHOH CBSI3H.

11. KpuBas moTeHIMaIbHOW dHEPTUA MOJIeKyJ. OCHOBHBIC TMOJIOKEHUS METO/a BaJICHTHBIX CBS3EH.
BaneHTHOCTH aTOMOB 3JIEMEHTOB C MTO3ULIMU METO/A BAJIEHTHBIX CBSI3EH.

12. Teopust ruGpuan3auu. 3anojJHEHHEe THOPUIAHBIX OpOUTael HEMOACICHHBIMU TMapaMH JJICKTPO-
HOB.

N
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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.

39.

40.

41.

OO0pa3oBaHue KpaTHBIX CBSA3EH G- U T — CBSI3H, HX 0cOOeHHOCTH. OOBSICHEHNE CTPOCHUE MOJICKYJT
N2 u C2H4; CH4, NH3, Hzo

XapakTepUCTUKN XUMHUYECKOM CBS3U: NIMHA U DHEPTUs, BaJICHTHBIN YroJl.

JloHOpHO-aKkuenTopHas cBsi3b. BonopoaHast cBs3b.

Kunkoe cocrostnue. BinusiHue BOAOPOIHOM CBA3U HA CBOMCTBA KUAKOCTH.

Paz6aBieHHbIC pacTBOPHI HETEKTPOJIUTOB. OcMOTHYECKOE NaBieHue. Y paBHenue Bant-I'odda.
JlaBjieHrEe HACBIILIEHHOrO NIapa HaJ pacTBOpoM. 3akoH Payins. Temmneparypsl KUIIEHUsI M KpUCTa-
au3anuu. Kprockomnus v 30yJIMOCKONHUS.

Teopus anexTponuTryeckoil aucconuanuu Appenuyca. Poiabs pacTBopuTelns B mpouecce pacmaja
3JIEKTPOJIMTA HA MOHBL. JlM3nekTpuyeckas NMPOHULAEMOCTh U MOHU3MPYIOLIAsl CIIOCOOHOCTh pac-
TBOPUTEJIS.

Cnalble U cuiabHbIE 3JEKTPOJINThl. CTENEeHb AUCCOLUALMU U €€ CBA3b C U30TOHMUYECKUM K03 du-
LIUEHTOM.

3akoH JeiicTBus Macc M pacTBOpbl. KoHcTaHTa AucconManuy cinadblX 3JIEKTPOJUTOB. 3aKOH pas-
OaBnenus OctBanbaa. BinsHue OIHOMMEHHOIO MOHA Ha JMCCOLMALIMIO CIA00T0 AJIEKTPOJIUTA.
Crynenuaras 1ucconyanus.

CocrosiHHE 2IEKTPOIUTOB B pacTBope. MoHbI 1 HequcconnupoBanHbie MoJieKybl. Koaddumment
akTuBHOCTH. [ToHATHE 00 MOHHOI cuile pacTBOpa.

HNounnbie peakuuu. Y CIOBHUS CMEILICHUS MOHHOTO paBHOBecHUs. [Ipon3BeneHne pacTBOPUMOCTH.
ONEKTPOIUTHYECKAS AUCCOLMALUA MOJIEKYJI BOAbL. FIOHHOE TPOU3BENEHNE BOMBI.

Bonopoansiii nokaszaresns. Crioco0s! onpenenenust pH. KucinotHo-ocHOBHbIE MHIUKATOPBI.
I'mpponus. Crenens rujponusa, €€ 3aBUCUMOCTb OT KOHLEHTpauuu, Temieparypbl. Koncranra
TUIPOJIN3A.

Pasnnunsle cirydan runponusa. [Ipumepsr.

CoBpeMeHHbIE TEOPUU KUCIIOT U OCHOBAHUI.

Bakneimme OKHCIWTENIN W BOCCTaHOBUTENN. VI3MEHEHHE OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
CBOICTB 3JIEMEHTOB B IEPHOaX U MOArPYIIAX.

CocraBieHne ypaBHEHMH OKUCIHTEIbHO-BOCCTAHOBHUTENbHBIX peakuuid. Knaccudukamus okxwuc-
JUTENbHO-BOCCTAHOBUTEIbHBIX PeaKIMil. BruncieHne XuMU4ecKuX 3KBUBAJIEHTOB OKUCIUTENS U
BOCCTAaHOBUTEIS.

Bnusinue temmeparypbl, KOHUEHTPALUN PEAareHTOB, UX MPHUPOJbI, CPElbl U APYTUX YCIOBUH Ha
IIPOTEKaHNE OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX IpolieccoB. YpaBHeHus HepHcra. Mcnonb3oBa-
HUE TaOJIMIl OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX MOTEHIIMAJIOB JIJIsl PEIICHHs BOIPOCca O BO3ZMOXK-
HOCTH ITPOTEKAHUS PEAKIINH.

TepMmonnHaMuyeckasi cucreMa. 3aKOH COXpaHEHUs SHEPruu. BHYTpeHHsS SHEPTUsl U SHTAIIBIINS.
OK30- U DHIOTEPMUYECKUE PEAKIIMU. TepMOXUMHUYECKUE YPAaBHEHUS.

3akoH ['ecca n cinencrus u3 Hero. [Ipumepsr.

Ontanenus oOpa3oBanus. CtaHnapTHbele coCTOsSHUS BemiecTB. CTaHaapTHas SHTaIbNUS 00pa3o-
BaHUS U CTOPaHUS.

Makpo- u MukpococTosiHusl. BepositHocTs coctosinus. [Tonarue 06 sutponuu. CranaapTHas >H-
Tponus. Mi3MeHeHue SHTPOINUY B pa3IMYHBIX MpPOIleccax.

[Tonsarue o6 »neprum I'm60ca, ee M3MEHEHHH Kak Mephl peakIMOHHON crocoOHocTH. Kpurtepuit
COMOIIPOU3BOJIBLHOCTHU IIPOIECCOB B CUCTEMAX.

OOparuMble 1 HeoOpaTUMBIE MpoLecchl. | OMOreHHbIe U reTeporeHHbie paBHoBecHs. KoHcTanTa
paBHOBECHSI B TOMOT'€HHBIX U F€TEPOTr€HHBIX CHCTEMAaX.

KoHncranTa paBHoBecus. CBs3b KOHCTAHTBI PABHOBECHS CO CTaHAAPTHBIM M3MEHEHUEM SHEPIUu
I'n66ca.

[Tpunuun Jle-laTense. BausiHue temneparypsl, 1aBIEHUS U KOHLEHTPALUU PEAreéHTOB Ha paB-
HOBECHE.

DOneMeHTapHbIe U HedJeMeHTapHble peakuuu. Kmaccudukamus peaxiuif. CKOpOCTh peakiuil B
TOMOT'€HHBIX U T€TEPOrCHHBIX CHCTEMAX.

@DaxTOopHl, BAUSAIOLUINE HA CKOPOCTh PEAKLIMU. 3aKOH AeicTBHsI Macc. KoHCTaHTa CKOpOCTH.
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42. MonexynsipHOCTb U TOPSIOK peakiuu. [Topsaok HeaieMeHTapHBIX peaKIii.

43. 3aBUCUMOCTH CKOPOCTH PEeaKIuu OT TemrepaTypsl. [loHsTHE 00 AKTUBHOM KOMIUIEKCE. DHEprus U
SHTPONMS AKTUBALIUH.

44. Obuue cBoicTBa pacTBOPOB. PacTBOpbl Kak MHOTOKOMIIOHEHTHbIE cucTeMbl. Knaccuduxarms
JIByXKOMITOHEHTHBIX pacTBOpOB. lIporeccesl, conpoBoxknatomume odpazoBanue pacTBopoB. Colib-
BaTalMsl.

45. PaznuyuHble BU/IbI BIPAXKEHNS KOHLEHTPALMU PAaCTBOPOB U UX B3aUMHBIE I1€PECUETHI.

46. 3aKOHOMEPHOCTH PACTBOPUMOCTHU ra30B B )KUJKOCTAX. 3aKoH [ enpu. BrnusiHue Ha pacTBOPUMOCTH
IIPUPO/IBI BEILIECTB, TEMIIEPATYPhI, AABJICHUSA. 3aKOH PaCIIpEeAEICHUS.

47. HoMmeHKIIaTypa U OCHOBHBIE THIIbI KOMIUIEKCHBIX coenunHeHuil. Kiaccudukamnus KOMIIIEKCOB IO
BUly KOOPJAUHUPYEMBIX JINTAH/IOB.

48. DIIEKTPOXUMUYECKUN PsIJl HAMPSDKCHUH MeTauioB. [anpBanuueckue aieMeHThl. DJIC raapBaHu-
YECKOT0 3JIEMEHTA.

49. DieKTpoNIn3 KaKk OKUCIUTEIHHO-BOCCTAHOBUTENBHBIN nporecc. 3akonbl Papanes. [Ipaktuueckoe
3HAYEHUE DJIEKTPOIM3a.

50. DnexTponn3 pacIuiaBoB U BOJHBIX PACTBOPOB 3JIEKTPOIHUTOB.

51. Koppo3sus meramioB. MeToabl 3alUThl OT KOPPO3UH.

Buaer (oopazey) k 3x3amMeHy (IPOMEKYTOYHBIH KOHTPOJIb )

2
1. Kakoe KOJIM4eCcTBO BEIIeCcTBa MOJIEKYJ BoAopoa coaepxkat 12,04-10 > ATOMOB BOOpoia?
2.Hanmcarte  MOJIEKYNSIpHOE, TIOJHOE M  COKpAIlGCHHOE HOHHOEC  YPaBHEHUS  PEAKIIUU

Fe(OH), + HNO, —»
ITo nonHoit hopme cOCTaBUTh MOJIEKYIISIPHOE YpaBHEHHUE:
Pb?" +S? — PbS
3. B Mmonexynsipaoit 1 nonnoii opme paccmorpets ruapoian3 NagPO4. Ykazats cpeny (kuciasi,

HelTpalibHas UM LeJIOYHAast) peakluu.
4.VIOHHO-37I€KTPOHHBIM METOJIOM OIpPENEIUTh KO3((DUIIMEHTHI B YpaBHEHUN PEAKIUH:

Al + H,O + NaOH —[AI(OH) " +H,+ ...

5. Vkaxute, u3MeHenueM kakux napameTpos (T, P, C) MOXKHO cMECTUTh XMMUYECKOE PAaBHOBECUE C
LIEJIBI0 YBETUYEHHS BBIX0O/1a IIPOJYKTOB PEAKIUH: H,S., + 1, <>S, +2HI;AH)0

6. BomopoaHslii anektpos cpaBHeHus. CTaHIApTHBIN SJEKTPOIHBINA OTeHIHAN. Y paBHeHne HepHcTa.

7. Kakoit 00béM (MJ1) pacTBOpa THAPOKCHIA KaJUsl ¢ MOJISIpHON KoHUeHTparuen 0,2 Monb/1 TpedyeT-
cs st Hetpanmuzamuu 100 Mi pacTBOpa CEpHOM KHCIOTHI C MOJISIpHOW KoHIeHTparuei 0,1
MOJIB/11?

Bomnpocsl Kk onpocy 1o TeMaM J1a00paTOPHBIX padoT (npumepst), (TeKyIHil KOHTPOJIb)

Pazgen 1. rema 1.1.-1.2. JJaboparopHas padota Nel

«OmpeneneHne YKBUBAJICHTHON MacChl HEM3BECTHOTO METaJLIay
1.dopmynupoBKa 3aKOHA COXPAaHEHHUSI MAaCChl 1 SHEPTHH, €T0 MAaTEMaTHIECKOE BhIPAKECHHE.
2.DopMyIUPOBKA 3aKOHA COXPAHEHUS MACCHI.
3.®opmMynMpOBKa 3aKOHA IIOCTOSHCTBA COCTABA.
4.®opMyIUpPOBKA 3aKOHA KPATHBIX OTHOIIEHUM.
5.®opMyIMpOBKa 3aKOHA YKBUBAJICHTOB, €0 MaTEMAaTHYECKOE BBIPAKCHHE.
6.0npeneneHne NOHITHI: MOJIb BEILIECTBA, OTHOCUTENIbHASI MOJIEKYJIsIpHAsi Macca, MOJIsipHas Macca.
7.0npenencHue MOHSTHI: SKBUBAJICHT AJIEMEHTA, MOJISIpPHAs Macca SKBUBAJICHTa, dopmyra s
pacyeTa MOJISIpPHOM MacChl SKBUBAJICHTA AJIEMEHTA.
8.0mpeneneHre MOHITHI: 5KBUBAJICHT BEIIECTBA, MOJISIPHBIM 00bEM SKBHUBAJICHTA Ta3a.
9.®opmynsl Uil pacyeTa MOJISIPHOW MAacChl SKBUBAJIEHTa OCHOBHBIX (UETHIPEX) KIACCOB HEOPraHU-
YeCKUX COCIUHEHUH.
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10.®opmynnpoBKa 3aKk0Ha ABOTapo, CMBICI U BETMYHMHA YKcia ABOraapo.

11.dopmynupoBKa ABYX CIEICTBUN K3 3aKOHA ABOTrajipo.

12.00beM, 3aHMMaeMbIi JTIOOBIM T'a30M MPH HOPMAIbHBIX YCIOBHX (H.y.). [IpuBectn 3HaueHUs
JIaBJICHUS U TemnepaTypsl mipu H.y. B cuctemax CU u CI'CE.

13.MaremaTrnyeckoe BeIpakeHHE 00hEIMHEHHOTO ra30BOro 3aKoHa (ypaBHeHus KianelpoHa).
14.Martematuueckas 3anuch ypaBHeHus MenneneeBa — KnaneiipoHa.

15.ITonsiTHE NapUMaIbHOrO JaBJICHUS ra3a. 3aKOH NaplUuaibHbIX JaBiaeHUM [lanbroHa.

16. BemectBo cocTout u3 meau u cepbl. M3 0,667 r aToro Bemecrsa nosydero 0,556 r okcuma me-
au(1l). BerauenuTe MaccoBYIO JIOJIIO MEIU B BEIIECTBE U HAAUTE ero (opMyiTy.

Pa3nen 1. rema: 1.3. JlabopaTopHas pabora Ne2
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTMHEHUN. XUMuUs 371eMeHTOB. CBOMCTBA BaXKHEHIIIUX CO-
€IUHEHUN

1.IlonsiTre XUMHUYECKH 371eMeHT. UTO 03HaYaeT 3amuch lﬂ' Ru?

2.IlepeuncianTe CUMBOJIBI JJIEMEHTOB, Ha3bIBAEMBIX I11€JIOYHBIE AJIEMEHTHI.

3.Ilepeuncnute CUMBOJIBI JIEMEHTOB, HA3bIBAEMBIX TaJIOTEHAMH.

4.1lepeuncianTe CUMBOJIBI 3JIEMEHTOB, HA3bIBAEMBIX I11€JI0YHO-3EMEIbHBIMH.

5.Kakwue anemMeHThl Ha3bIBalOT HeMeTauiaMu. [IpuBenuTe Bce UCKIIOYEHUS U3 CHOPMYIUPOBAHHOTO
IIpaBuUIIa.

6.Kakue sneMeHThl Ha3pIBatOT MeTayiamu. lIpuBenuTte Bce HCKItOUeHUs: U3 cHOPMYITUPOBAHHOTO
IIpaBuUIIa.

7.Haiite onpenenenue okcuaoB. KakoBa creneHb OKUCICHUS 00pa3yIOIIero OKCU AJIEMEHTAa B HU-
ke npuBeneHHbIX okcuaax: Cr,07, TiO2, Hy0,, KO,? HazoBuTe 3TH OKCHBI, IPUBEANUTE MX Ipa-
¢buyeckue GopMyIbL.

8.JlaiiTe onpeieneHnsi OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX U HecosieoOpa3yromux okcuaos. [pu-
BEJMTE 10 JIBa MPUMepa Kax10ro Tuna okcuaos. [Ipusenute ux rpapudeckue Gopmysibl.

9.[aiiTe omnpenenaeHre OCHOBAaHUIN C TOUKH 3PEHHS TEOPUU AIEKTPONIUTHYECKON aucconuanuu. Yo
Ha3bIBAETCS KUCJIIOTHOCTBIO OCHOBaHMI? Kakue OCHOBaHUS Ha3bIBAIOTCS IIEI09aMU?

10./laiiTe ompeneneHUe KUCIOT C TOYKM 3PEHUS TEOPUH DJIEKTPOIMTHUYECKOM auccouuanuu. Yro
Ha3bIBAETCS] OCHOBHOCTHIO KUCn0T? [IpuBeauTe no ogHOMY IpuMepy KUCIOPOACOAEpKaIUX U Oec-
KHCIIOPOJIHBIX KUCJIOT, JaTe UX CUCTEMAaTHYECKOE U TPaJULIMOHHOE Ha3BaHUS.

11./laliTe onpeneneHue CpegHUX COJIEH C TOUKU 3pEHUS TEOPUH DIEKTPOIUTHUECKOM T CCOLUALINH.
UeMm oTiMuaroTCs OT HUX KHUCIble U OCHOBHBIE conn? [lpuBeaure mo aBa mpuMepa KHUCIbIX U OC-
HOBHBIX coJjiel, Ha3oBUTe UX. [IpuBenuTe ux rpadpudeckue GopMmyIibl.

12.[laiiTu onpeniesieHUe TBOMHBIX U CMEIIaHHBIX coJied. [IpuBenuTe 1o aBa mpuMepa Kaxaoro THIa
9THX cosiel 1 HazoBuUTe ux. [lpuBeaure ux rpaguueckue GopMyIsbl.

13.JlaiiTe ompeneneHue MoHATHS rpaguueckoi ¢popmyinsl coenuHenus. [Ipusenure rpaduueckue
dopmynel coequnenuit: VOSO,4, CrOHSO3, HBrO,, CaHPO,. K kakum kimaccaM OTHOCATCSI 9TH CO-
€IMHEHUS, JaiiTe UX TPaJuIMOHHbIC Ha3BAHUSI.

14.JlaiiTe onpenesneHne NOHITHUS CTENIEHb OKUCIIEHMsS 3JIEMEHTA B coequHEHUH. PaccuuTaiite cre-
TIEHM OKMCJIEHHUS SIeMeHTOB B coeaunenusx K,Cr,O7, HgPOs, SiOs%, Cry(S0y)3, maiite ux Tpaau-
LIMOHHbIE HA3BAHUSI.

15.Metadochopnast u oprodhochopHast KUCIOTHI — HA YTO YKA3BIBAIOT MCIOJIB30BAHHBIE TPUCTAB-
ku? IlpuBeaure rpadguueckue GopMybl ITUX KUCIOT.

16.ITpuBenure oObIuHbBIE U Tpaduueckue GOPMYIbl XJIOPCOAEPKAIUX KUCIOT, COOTBETCTBYIOIINX
CIIENYIOIMM CTENEHSAM OKUCIIEeHUs xiopa: -1, +1, +3, +5, +7. IlpuBenure TpaaunoHHbIE HA3BAHUS
3TUX KUCT0T. Ha 4To yKa3bIBaloOT MCIOJIb30BAHHBIE B HA3BaHUSIX OKOHYAHUS?

17. CocraBbTe MOJEKYJISPHBIE U MOHHBIE YPaBHEHMSI pEaKLUi, C TOMOLIbI0 KOTOPBIX MOXHO OCY-
IIECTBUTD CJIEAYIOIINE PEBPALICHUS:

5—-S0,—-S03—->H,S0,—~CrOHSO4,—~>Na,SO,—~>NaHSO4

18, Ha3oBuTe KOMIUIEKCHBIC COSAUHEHHS. YKaXHUTE 3apsi)l KOMIUICKCHOTO MOHA, CTETNIEHb OKHUCIIEe-
HUS ¥ KOOPAMHALMOHHOE YHCII0 HOHA-KOMILJIEKCOO0pa30BaTess, a TAaKXKe IeHTaTHOCTb JIUTaHIOB.
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Nag[Ag(8203)2]; [CO(N H3)5]C|2; [BG(OH)z(Hzo)z]
19.3anumrTe ypaBHEHHE PEaKIUK B MOJICKYIsipHOM 1 HoHHOM Buje: Cry(SO4); + BaCl,—

Pa3nen 2. rema: 2.1. JlabopaTopnasi pabora Ne3
«CTpoeHue aTomMa 1 IepuoArYecKas cuctemMa XxuMudeckux 3nemenToB JI.M1.MenzaeneeBa»

1.Mopnens bopa ctpoenus aroma. [loctossnHas Punbdepra, ee unciaeHHOE 3HaUEHHUE.

2.IlonsiTe opOUTAIIB.

3.®u3nuecKuil CMbICI U 3HAUEHUS, IPUHUMAEMbIE TJIABHBIM KBAHTOBBIM YHCIIOM.

4.®Du3nyuecKkuil CMBICT U 3HAUYEHUS, IPUHUMAEMble OpOUTAIbHBIM KBAHTOBBIM YHCIIOM.

5.Bup anekTpoHHBIX 00s1aKOB (opOuTaneil) U COOTBETCTBUE MEXY YHCICHHBIMU U OyKBEHHBIMH
0003HaYEHUSIMH OpPOUTAILHOTO KBAHTOBOT'O YHCIIA.

6.®Pu3nyecKnuil CMBICI U 3HAYEHMsI, IPUHUMAEMble MAarHUTHBIM KBAHTOBBIM 4uCIOM. CBA3b 3THX
3HAa4YEeHUH ¥ 4yKcia S-, P-, d- u f-opouraneii.

7.®u3nyecKuil CMbICI U 3HAUEHUS!, IPUHUMAEMbl€ CIUHOBBIM KBAHTOBBIM YHCIIOM.

8.YcioBHas 3aMuCh YHEPreTUYECKON TarpaMMbl MHOTORJIEKTPOHHBIX aTOMOB.

9.®opMynupoBKa U PU3UIECKUIN CMBICI MPUHIIMIIA MUHUMYMa YHEPTUH.

10.®opmynupoBka u ¢uznyeckuit cmbica npuHiuna [laymnu.

11.®opmynupoBKa u GU3NIECKUN CMBICI TpaBuiIa XyHa.

12.®opmynupoBka npasuna KieukoBckoro.

13.Yto Ha3pIBaeTCs JJICKTPOHHOW KOoHuUrypamuend aroma? I[IpuBequTe MOIHYIO SJICKTPOHHYIO
KOH(UTYpaIHio aToMa dJIeMeHTa ¢ 3apsaoM siapa S1.

14.PaccunrtaiiTe MaKCUMaJIbHOE YUCIIO AJIEKTPOHOB, KOTOPhIC MOT'YT HaxoauThcs Ha 3P u 5f opOu-
TasX.

15.IIpuBenute coBpeMeHHyI0 popmynupoBky [lepuonndeckoro 3axona J[.1M1.Menneneena.
16.0npenenenue u GpU3MUECKUl CMBICI MOHATHIA: () (PEKTUBHBIN 3aps] Aapa, HOCTOSHHAS SKpaHU-
poBaHMsL.

17.ITonaTus pannyca atoMa U HoHa. Kak U3MEHsETCs pajinyc 4acTHULBI IIPH MIEPEXO/E: aTOM — €ro
MOJIOXKUTEILHO 3apsKEHHBIN MOH, aTOM — €0 OTPULIATENIBHO 3apsKEHHBIN HOH?

18.Kak 1 nouemy U3MEHSIOTCS paJlyCchl aTOMOB IPU NEPEMELIEHUH BAOJb IIEPUO/IA CIEBA HAIIPABO
U IIpU NIEPEMELIEHUH CBEPXY BHU3 BJI0JIb IVIABHBIX U TOOOYHBIX NOArPYHH?

19.0npenenenne NOHATUSA YHEPTUS NOHU3ALMY, €IUHULBI €€ U3MEPEHUS U XapaKTep €€ U3MEHECHUs
B [IEpHOJax U IpyImax.

20. Omnpenienenue MOHATHS SHEPTUS CPOJICTBA K JIEKTPOHY, €AMHHULIBI €€ U3MEPEHUS U XapaKTep ee
M3MEHEHHUs B IEpHOax U rpymiax.

21.I1onsTHE U GU3NYECKUIN CMBICI 3JEKTPOOTPULIATEILHOCTH 31€MEHTOB o Maruukeny. Enunuiiel
€e U3MEPEHHUS U XapaKTep U3MEHEHHsI B IEpHOaxX U IpyIIax.

22.0THOCHTEIBHBIE DJIEKTPOOTPULIATENBHOCTH 110 [loNMHrYy: Kak OLlEHHMBAIOTCA U 3aKOHOMEPHOCTH
W3MEHEHHUS UX 3HAUE€HUH B epUoax U rpymnmnax.

23. HanmmuTe 31eKTpoHHBIE ()OPMYITBI IPUBEAEHHBIX HUXKE HOHOB. K ceMeHCTBY KakuX 3J1€MEHTOB
OTHOCSITCSI aTOMBI 3TuX HoHoB? Sn°", Mn", Cu2+, Cr3+, s%,

3amaHusi 1Jisl NPAKTHYECKHUX PadoT (TeKyIUii KOHTPOJIb, MPUMeEPHI)
®parmeHT K TeMe «OKHCINTEIBbHO-BOCCTAHOBUTE/IbHbIC PeaKInm»

3ananme 1. UccienoBanue OKMCJINTENbHBIX CBOMCTB IEPMAHIAHATA KAJIUs B KHCJIOH cpeje.

s pactBopa ¢ pH, 3a1aHHBIM BapHaHTOM, PacCUMTHIBAIOT 3HAYEHHE AJIEKTPOJHOTO MOTEHIIHajIa
CIIEYIOIEN OKUCIIUTEIbHO-BOCCTAHOBUTEIBHON CUCTEMBI:

MnO, +8H' + 5¢ = Mn?" + 4H,0,

ecnu koHueHtpaust MnO4 u Mn?*, a Takoke TeMIIepaTypa U JaBICHUE COOTBETCTBYIOT CTAHIAPTHBIM.
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CpaBHUBAIOT BBIYMCIEHHOE 3HAYEHUE 3JIEKTPOAHOIO MOTEHIIMANIA CO CTAaHIAAPTHBIM U JIE€NA0T BbI-
BOJ1 O BIMSIHUU CPEeZbl HA OKHCIUTEIbHbIC CBOMCTBA IEpMaHIaHAT-HOHOB.

CtposiT rpaduK 3aBUCUMOCTH OKUCIUTENbHOTO noteHnuana MnO, /M n** or pH cpensr. 1Ipu xakux
pH Bo3MoxHO BoccTaHOBNIeHHE HOHOB MNO4 nonamu:

I', Br’, CI"? [Toka3siBatoT 3T1 00J1acTH Ha rpaduke.

3ananue 2. BoccTaHoB/IeHHEe NMEPMAHTAaHATA KAJIUA B PA3JIMYHBIX Cpelax.

B Tpu oTnenbHbIE TPOOHPKY C paCTBOPOM IepMaHraHaTa Kajus 100aBISIOT pa30aBIeHHYIO CEPHYIO
KHCJIOTY, TaKoil ke 00beM BOJbl U KOHIIEHTPUPOBAHHBIN PAacTBOP LIEIOYH. 3aTe€M B KaXKAYI M3 MPOOHU-
POK MpHOABIAIOT CBEXKEIPUTOTOBIEHHBIN pacTBop cyiabputa HaTpusi NapSOs. [{ns oObsicHenus: Habro0-
JIaeMOT0 MMEIOT BBHUJLY, 4TO B KHCIIOH cpee oOpasyiorest Housl Mn?*, B Heitrpansroit - MnO; i B critb-
HOIIETO4HOM cpese - HoHsl MNO4>. TIoNB3ysch HOHHO-3IEKTPOHHEIM METOIOM, COCTABISIOT MONHBIC
YPaBHEHMsI PEAKIIUH.

Ha ocHoBaHnyM BRIMMCICHHBIX Ui BeeX peakiuid 3Hauennit 3J1C nenaroT BBIBOJ 00 OKHCIUTEIHHOM
CIOCOOHOCTH I€pPMaHIraHaTa Kajaus B KMCJION, HEUTPAIbHOM U 1EI0YHOM cpenax.

3aganue 3. AHAJM3 32/1aHHOI OKHCJIMTEIbHO-BOCCTAHOBUTE/ILHOM pPeaKIuu.

Jis 3amaHHOM mapsl BellecTB (B COOTBETCTBMM C WHAMBUIYAIbHBIM BAapHAHTOM) OIPENENISIOT
OKHUCJIUTEIb U BOCCTAHOBUTEND, paccuuThiBatoT D/IC A cTaHJapTHBIX YCIOBUN M OLIEHUBAIOT BO3MOX-
HOCTb CAMOIIPOU3BOJIBHOTO MPOTEKAHUS PEAKIIMU MEXTy HUMH.

[Tonb3ysick MOHHO-3JIEKTPOHHBIM METO/I0M, COCTAaBJISIFOT MOJHOE YPaBHEHUE PEaKLIUU.

3ananue 4. CpaBHeHHe OKHCIUTEIbHO-BOCCTAHOBUTEIbLHBIX CBOMCTB BElIECTB.

s 3apaHHOrO BeniecTBa (B COOTBETCTBUM C MHJIMBUYaJbHBIM BapHAHTOM) ONPEIEIIAIOT CTEIIEHU
OKHCJICHUS. aTOMOB U OTMEYAlOT, OKHUCIMUTEIEM WM BOCCTAHOBUTEIEM MOXET OBbITh 3TO BELIECTBO B
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX peakiusax. [Ipu HeoOXoauMocTu HCNONb3YIOT 3HAYEHUsI CTaHAapT-
HBIX 3JIEKTPOJHBIX TOTEHINAJIOB.

W3 npuBeACHHOTO CIHCKA PEaKTUBOB BHIOMPAIOT HE MEHEE JIBYX, KOTOPhIE MOTYT B3aMMOJAEHUCTBO-
BaTh C 33JaHHBIM BEILIECTBOM.

VYKa3pIBalOT B IMpENIOJIaraéMblX pEaKlIMsIX OKUCIUTENb U BOCCTAaHOBUTENb, paccuuThiBatoT D/IC
JUIsl CTAaHJAPTHBIX YCIOBUH.

[Tonb3ysick MOHHO-3JIEKTPOHHBIM METOOM, COCTABJISIOT IOJHbIE YPABHEHUS PEAKIIUA

7.4. CooTBeTCTBHE HIKAJbI OLICHOK U YPOBHEil c()OpMHPOBAHHBIX KOMIIETEHIMIA

YposeHs chopmu-
POBaHHBIX KOMIIE- Ornenka Iloscuenus
TEHIUI

Teopernueckoe conepxkaHue Kypca OCBOCHO ITOJIHOCTBIO, BCE
IIpelyCMOTPEHHBIE MPpOrpaMMoi 00yueHusl yueOHbIE 3aJaHUsl BbI-
IIOJIHEHBI.

OO0yyarmuiicss JTEeMOHCTPUPYET CIIOCOOHOCTh TPUMEHSATH
€CTeCTBEHHOHAY4HbIe 3HaHHUS B 00JacTu npodeccHoHaIbHON Aes-
TEJIBPHOCTH B paMKaX M3yYE€HHON JUCUUIUIMHBL, & B YaCTHOCTH: Jie-
S MOHCTPUPYET CIIOCOOHOCTh 0OOCHOBAHHOI'O BHIOOpA YCIOBUH MpO-
Beicoknii (oTimumHo) TEKaHUs, BbIOOpA PeareHTOB U UX KOJHMYECTBEHHBIX COOTHOIICHHH,

($a30BOro COCTOSHUS AJIs1 ONTHUMAJIBHOTO MPOBEICHHUS XUMHUECKUX
MIPOLIECCOB. Y CIIEIIHO MPHUMEHSET 3HAHHUSI OCHOBHBIX 3aKOHOB XH-
MHH, CTPOEHHS M PEAKLIMOHHOW CIIOCOOHOCTH BEILECTB JJIS pelle-
HUS MTOCTaBJIEHHBIX 331a4. Crioco0eH MpOBOJIUThH aHAIH3 MOJIyUEH-
HBIX JIAHHBIX, JI€aTh NPaBUIbHbIE, HAYYHO 0OOCHOBAHHBIE BHIBOJIBI.
['oToB mpeayiarath cBOM CHOCOOBI PElICHHUs] MOCTaBICHHBIX 3ajad.
["'oTOB paboTaTh KaKk B KOMaHJI€, TaK ¥ MHIMBUIYaAJIbHO.

Teoperudeckoe conepkaHue Kypca OCBOCHO MOJTHOCTHIO, BCE
«» MPEelyCMOTPEHHBIE MPOTpaMMOii 00yueHusl yueOHbIe 3aJaHHsI BbI-

(xoporo) MIOJTHEHBI ¢ HE3HAYUTEILHBIMHU 3aMCUAHHSIMU.

OOyyaromuiicss JAEMOHCTPUPYET CIOCOOHOCTh MPUMEHSTH

bazoBriit
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Yposens chopmu-
POBaHHBIX KOMIIE- OreHka INosicHeHus
TEHUUHN

€CTeCTBEHHOHAYYHbIE 3HAaHHUS B 00jacTu mpodeccHoHanbHON nes-
TEIbHOCTU B paMKax H3YYEHHOW NUCUUIUIMHBI, @& B YacCTHOCTH:
CIOCOOCH MPOBOJIUTHL OOOCHOBAHHBIM BBIOOpP ONMTHMAIBHBIX YCIO-
BUI MIPOTEKaHUs PEaKIuii, 3HAET CIIOCOObI BIUAHUS Ha XUMHUECKUN
MpOLIeCC C LEIbI0 €ro YCWJICHHUS WU OCTaHOBKH. OOyuarommuiics
UCIIOJIb3YET OCHOBHBIE 3aKOHBI XUMHUU JJISl PEUICHHs] KOHKPETHBIX
3a/1a4, HA OCHOBE 3HAHUM O CBOKCTBaX M CTPOCHHUM BEILECTBA IPO-
BOJUT MOAOOpP peareHTOB, CIOCOOEH MPOBOJUTH aHAIU3 MOJIYYEH-
HBIX JIaHHBIX, HO JIOMYCKAe€T HETOYHOCTU B (HOPMYIUPOBKAX U BbI-
BOJIaX.

Teopernueckoe colepkaHWe Kypca OCBOEHO YaCTHUYHO,
OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPaMMOil 00yUeHHS yUeOHBIX
3aJJaHUH BBIIIOJIHEHO, B HUX UMEIOTCSI OIIMOKH.

OOyyaronuiicss 4aCTUYHO CHOCOOCH MPUMEHSTh €CTECTBEH-
HOHAy4YHbIE 3HaHUS B 00J1aCTH MPO(EeCCHOHAIBHON eATETFHOCTH B
pamMKax U3y4eHHOU AMCIMILIUHBI, & B YaCTHOCTU: MOKET IMOJ PYKO-

«3» BOJICTBOM OCYIIECTBJISITH BHIOOP ONTHUMAJIBHBIX YCIOBHUM MPOTEKa-
[Toporosslii (ynoBneTBOpHU- | HUSI peakIyil U BOBMOKHOCTH BIUSHUS HA CMEIICHHE XUMHUYECKOTO
TEJIbHO) PaBHOBECHS, C LIEJIbI0 YBEIMYECHUS BBIXOAA MPOJYKTOB PEAKIIUU.

CnocobeH moadupaTh peareHTHI JJIs PeUIeHUs IMOCTaBJICHHBIX 3a-
Jlad, TIPU 3TOM HCIIOIb3yeT 3HAHUS 3aKOHOB XWMHH, CTPOCHHUS Be-
IIECTBA U €T0 XUMHUYECKOW aKTUBHOCTH. CrIoCOOEH MPOBOJIMTH aHa-
T3

MOJIYYEHHBIX PE3YJIbTATOB UCCIEAOBaHUS, AOMYCKAsi HE3HAYUTEb-
HbIE OIIIHOKH.

TeopeTnueckoe cojiepkaHUE Kypca HE OCBOECHO, OOJBIINH-
CTBO MPEIYCMOTPEHHBIX MPOTPaMMOi O0ydeHUsT YICOHBIX 3aJlaHui
100 He BBIMOIHEHBI, MO0 cofepk aT TpyOble OMIUOKHU; TOMOTHH-
TeTbHAsl CAaMOCTOSITeNIbHAS padoTa HaJl MaTepPHAIOM HE MpHUBENIa K
KaKOMY-ITH0O 3HAYUTEIHLHOMY MOBBIIICHUIO KaueCTBa BBIMIOJHEHUS
y4eOHBIX 3a7JaHUH.

OOyyaromuiics He CHOCOOEH NMPHUMEHATh €CTECTBEHHOHAYY-
HBIC 3HAHMSI B 00JIaCTH TIPOPECCHOHATBHON JEATSILHOCTH B paMKax

W2» W3Y4YEHHOHN JUCLMIUIMHBL, a B YACTHOCTH: HE 3HAET OCHOBHBIX 3aKO-
Huzkuit (HeyIOBIETBO- | HOB XMMHH, IJIOXO MPEJICTABISIET BO3MOKHOCTh UX HCIIOJIb30BAHUS
PHUTEIBHHO) IIpY TIPOBEIECHUU BBIUMCICHUNM 10 ypaBHEHMSAM peakuuil. Mmeer

cialble MPEeCTABICHUS O CTPOEHUH BELIECTB U UX XMMUYECKOM ak-
TUBHOCTH, O CrIoco0ax MpeBpalleHus OJJHUX BEILECTB B APYyTHE, HE
BJIaJIeET METOJAMM BBIOOpAa ONTUMAIBHBIX YCIOBHM NpPOTEKaHUS
peakiuuii ¥ BO3MOXHOCTH BIIMSIHUSI HA CMELIEHHUE XUMHYECKOIO
paBHOBECHSI, C LIETIbIO YBEJIMUYEHUS BbIX0/a MPOIYKTOB peakuuu. He
crocoOeH MoA0MpaTh peareHThl s pelIeH s TOCTaBJICHHbIX 3ajiay.
He Bnageer HaBpikaMu 0000IIEHUS U OLIEHKH MOTYYEHHBIX PE3YJib-
TaTOB MCCJIE0OBAHUS.

8. Metoguyeckue yKazaHusi 1J1s1 CAMOCTOSITEIbHON PadoThI 00y4aromuxcst

CamocrodrenbHas paboTa ClIOCOOCTBYET 3aKPEIJICHUIO HAaBBIKOB PabOThI ¢ yueOHOM 1 Hay4yHOH JIH-
TEpaTypol, OCMBICICHHIO U 3aKPEIUICHHIO TEOPETHYECKOTO0 MaTepHana, ClIOCOOHOCTH HMCIOIb30BaTh OC-
HOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI B TPO()ECCHOHAIIBHON AEATEIbHOCTH.
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CamocrosaTenbHas paboTa BBIMOMHSAETCS BO BHEAYJUTOPHOE (AyJUTOPHOE) BpeMs IO 33JaHUI0 U
IIPU METOJMYECKOM PYKOBOJCTBE MPEIo/IaBaTelsl, HO 0e3 ero HelmoCpeACTBEHHOI0 y4acTus (IIpu YacTH Y-
HOM HENOCPEICTBEHHOM YYaCTHH IPETIOIaBaTells, OCTABIISAIONIEM BEIYIIYIO POJIb B KOHTPOJIE 3a paboToi
CTYJICHTOB).
Dopmul camocmoamenvbHol pabomsl 0aKalaBpOB pa3HO0Opa3Hbl. OHM BKIIOYAIOT B CeOsl M3yye-
HUE y4yeOHOM, HAyYHOH M METOJIMYECKOW JUTepaTyphl, MaTEepUaIOB MEPUOIUUECKUX U3JIaHUH C IpUBIIe-
YEHUEM 3JICKTPOHHBIX CPEACTB O(PUIMANBHOM, CTATUCTUYECKOH, MEPUOINYECKON U HaydyHOU MH(OpMa-
17078
B npornecce n3yuenuss nucturuimHbl « Xumus» OakanaBpamu HampasiaeHus 08.03.01 «Crtpoutens-

CTBOY» OCHOBHbIMU SUOAMU CAMOCMOSAMENbHOU pa6ombz SABJIAIOTCA:

- MOJATOTOBKA K ayAUTOPHBIM 3aHATUIM (JIEKUIUSAM U MPAKTUYECKUM 3aHITHUSIM) U BBIIIOJIHEHUE CO-

OTBETCTBYIOILIUX 3aJaHUN;

- caMOCTOsITeIbHasl paboTa HaJ OTIEIbHBIMU TEMaMHU y4e€OHOW NUCHUIUIMHBI B COOTBETCTBHH C

y4eOHO-TEMAaTUYECKUM ILJIAHOM;

- IOJArOTOBKA K DK3aMEHY.

Ha 3aHATHAX JEKIMOHHOrO TUIIA IpenojaBaTellb W3JIaraeT U pa3bsCHIET OCHOBHbIE, HanboJjee
CIIOKHBIE TIOHSATHUS TEMBI, a TAKXKE CBSI3aHHBbIC C HUMH TEOPETUYECKHE U MPAKTHUECKUE POOJIeMBbl, JaeT
PEKOMEH/Iallii Ha BBIIIOJIHEHUE CAMOCTOSITENIbHON pabOTHI.

B xope nekuuii 00y4aromumMces peKOMEeHIyeTCs:

- BECTU KOHCIIEKTUPOBaHUE Y4EOHOT0 MaTepuaa;

- oOpamaTh BHUMaHUE Ha ONpe/AeNieHUs MOHATHM, POPMYITHPOBKH 3aKOHOB M X MaTEMaTUYECKOE
BBIPAKEHUE, MOJIOKEHHS], PACKPBIBAIOIINE COIEPKAHUE TE€X WJIM MHBIX SBJICHHUI U MPOLIECCOB, HAyUHbIE
BBIBO/IbI U MTPAKTUYECKUE PEKOMEH/IALINH 110 UX PUMEHEHHUIO;

- 33/1aBaTh MPEIOJAaBATEI0 YTOUHSIOIIME BOIPOCHI C LIEJbI0 YSACHEHUS TEOPETUYECKUX MOJI0XkKe-
HUM, pa3pelieHus CHOPHBIX CUTYalui.

B pabounx KoHcHekTax >KelaTesIbHO OCTABJIATH MOJS, HA KOTOPHIX BO BHEAYJUTOPHOE BpPEMs
MOJKHO CZENaTh MOMETKHU U3 Yy4eOHO-METOANYECKOro o0ecleyeHus Uil CaMOCTOATENIbHOM paboThl 00y-
YalOIIMUXCS, JOMOJIHAIOMIEr0 MaTephall MPOCHYIIaHHOW JIEKIIMH, a TAaKKe MOMETKH, MOJYEPKUBAIOLINE
0c00yI0 BaKHOCTb T€X MJIM MUHBIX TEOPETHUUYECKUX TOJIOKEHUH.

Jlns ycrenmHoro oBia/ieHus KypcoM HE0O0X0AMMO MOCEIIaTh BCe JIEKIMH, TaK KaKk TeMaTUYeCKUui
MaTepHall B3aMMOCBsI3aH MKy co0oii. B ciyuasx mpomycka 3aHATHS CTYAEHTY HEOOXOJUMO CaMOCTOs-
TEIbHO U3YYUTh MaTepuall U OTBETUTh Ha KOHTPOJbHBIE BOIPOCH IO MPOMYLUIEHHOW TeME BO BpeMsl MH-
JUBUTyaJIbHBIX KOHCYJIbTALIMI.

JlaGopaTopHbie 3aHATHUS — 9TO aKTUBHAs (hopma yuebHoro mnporiecca. [Ipu moaroroske k yadopa-
TOPHBIM 3aHATUAM OOyyaromeMycs HEoO0XOJUMO M3y4YHTh OCHOBHYIO JINTEPATypy, O3HAKOMHUTCS C J0-
MIOJIHUTENBHON JIUTEPaTypOi, y4ecTb PEKOMEHJAIK MpenoaaBaress. TeMbl TEOPETUUECKOTO CO/epKa-
HUS TPEIOoNIaraloT JTUCKYCCHOHHBIM XapakTep oOcyxkaeHus. bomblias 4acTh TeM AMCHMILTAHBI HOCHT
MPaKTUYECKUI XapakTep, T.€. IMPEAnojiaraeT BHIIOJHEHHE J1a0OpaTOPHBIX 3aJaHUIl M pelleHue 3ajad,
aHaJIN3 MPAKTUYECKUX CUTYyaIUH.

BaxHoil 4acThio caMOCTOSATENbHOM palOOoThl SBNIAETCS YTEHHE y4eOHOM M HAy4dHOM JMUTepaTyphbl.
OcHoBHas (YyHKIMS YIeOHUKOB — OPUEHTHPOBATh CTYAECHTA B CUCTEME 3HAHHUM, YMEHUI U HABBIKOB, KOTOPbIE
JOJDKHBI OBITH YCBOEHBI OYAYIIMMH CHENMAIMCTaMU 110 JAHHOW TUCLUIUINHE.

Omnpoc no teme 1ab0paTopHON pabOTHl NpeaCcTaBiIseT coO00N OTBETH HA MOCTaBIEHHBIE BOIPOCHI
nepe J1abopaTopHO paboTol | mocie e€ BBIMOJHEeHH. M3m0okeHne B MICbMEHHOM BHUJIE PE3YJIbTaTOB
9KCIIEPUMEHTA U TEOPETUYECKOTO aHAIN3a WM PEUIEHHE 3aJauu Mo onpeneneHHol teme. CoaepkaHue
MHIUBUAYAJIBHBIX BOIIPOCOB I10 TeMaM JabOpaTOPHBIX pabOT OPUEHTHPOBAHO Ha MOATOTOBKY Oakanas-
POB 110 OCHOBHBIM BOIIPOCaM Kypca. YpOBEHb BBINOJHEHMS MO3BOJSET MPENOJABATENSAM CYJUTh O XOJ€
CaMOCTOSITENIbHOM paboThl OakanaBpOB B MEKCECCUOHHBIN NMEPUOJT M O CTETIEHU MX MOATOTOBKH K 3K3aMme-
HY.

[ToaroToBKa K 3K3aMeHy MPEAIOJIaraeT:

- U3y4YEHHUE OCHOBHOM U TONIOJIHUTEIBLHOM JINTEPATYypPHI;

- U3y4YEHUE KOHCIIEKTOB JIEKIIUH;
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- y4acTHU€ B IIPOBOJUMBIX KOHTPOJIBHBIX OIIPOCaX.

9. llepevyenb MHGOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3YeMBbIX
NPH OCYLeCTBJIEHUH 00pPa30BaATEILHOIO NIpPoLecca Mo JUCHHUILINHE

JUisl yCIIEIHOT O OBJIQAICHUS TUCLMIIIIMHOM MCIIONIb3YIOTCS ClIeAYIoIKe HH()OPMAIIMOHHBIE TEX-
HOJIOTHH O0yUYCHHS:

e [lpu npoBeneHMH JISKIMH HCHONB3YIOTCS MPE3CHTalMd Marepuana B mporpamme Microsoft
Office (PowerPoint), Beixoq Ha mpodecCHOHATBHBIC CAWTHI, HCIOIB30BAHUE BHICOMATCPHAIIOB
Pa3IUYHBIX HHTEPHET-PECYPCOB.

e JlaboparopHble 3aHATHS [0 JIUCIHILIMHE MPOBOJATCS B CIEHUAIN3UPOBAHHON y4eOHOMU
ayJAUTOpUH.

JlaGopaTopHble 3aHATHS MO TUCIHUILIMHE MPOBOISATCS C MCIOIB30BaHUE PA3JIIMYHOTO JIAOOPATOP-
HOro 00OpyI0BaHHUs, a TaKXKe Ha Ja0OpaTOPHBIX CTEHJaX-ycTaHOBKax. Ha 3aHsaTuu oOydarommiics 3Ha-
KOMUTCSI € (U3UKO-XMMMUYECKMMH METOJaMU aHaiu3a OOBEKTOB OKpY’Kalolled cpelbl, padoToi U
YCTPONCTBOM IIblJI€ Ia300YHCTHOTO 000PYAOBaHMS U PUOOPOB, UCIIOJIb3YEMbIX NPH HCCIEI0BAaHUU 00b-
€KTOB OKPYKAIOIIEH Cpe/bl, YUUTCS TOTOBUThH CTaHIAPTHBIE PACTBOPHI, CTPOUTH KaTHMOPOBOYHBIE Tpadu-
KU U T.II.

B mpouecce u3ydeHMs] NUCHUIUIMHBI YYEOHBIMU LENSMM SIBISIFOTCSI MEPBUYHOE BOCHPUSTHE
y4eOHOM MH(OpMaIK O TEOPETUYECKUX OCHOBAX M MPUHIUIAX PAOOTHI C JOKYMEHTaMH (KapThl, IUIaHBI,
CXEMBbI, PErJIaMEHThl), €€ YCBOEHUE, 3allOMUHAHME, @ TAKXK€ CTPYKTYpPUPOBAHHME MOIYYEHHBIX 3HAHUU U
pa3BUTHE UHTEIJIEKTYAIbHBIX YMEHUH, OPUEHTUPOBAHHBIX HA CIIOCOOBI JAEATEIbHOCTH PENPOAYKTUBHOIO
xapakrepa. [locpeacTBOM HMCHOIB30BAaHUS 3TUX HHTEIJIEKTYaJbHBIX YMEHUH JIOCTUralOTCS Y3HaBaHUE
paHee YCBOEGHHOI'O MaTepuasla B HOBBIX CUTYalMsIX, IPUMEHEHHE a0CTPaKTHOIO 3HAHUS B KOHKPETHBIX
CUTYaLUsX.

JUis MOCTHMXKEHUs 3THUX Leled HCIOJIb3YIOTCS B OCHOBHOM TpaJMIIMOHHbIE MH(GOPMATHUBHO-
pa3BUBAIOIINE TEXHOJOTUH OOYyYEHHUS C YYETOM Pa3jIM4HOI0 COYETaHMsI MacCUBHBIX (opM (JIeKIus, Jia-
00opaTopHOE 3aHATHE, KOHCYJIbTAIU, CAMOCTOSATENbHAS paboTa) U PENPOIYKTUBHBIX METOJIOB 00ydeHUs
(moBecTBOBATENIbHOE U3JI0XKEHHE YueOHON MHpOopMaIK, 00bSICHUTEIbHO-UILTIOCTPATUBHOE U3JI0KEHHE)
U J1ab0paTOPHO-MIPAKTUYECKUX METO/I0B 00ydeHHUs (BBIIOJHEHHE KelC-3aJaHui, pacueT 3K0OH03aIUTHO-
ro o00opy0BaHus).

VYHuBepcuTeT obecredeH HeoOXOAUMbBIM KOMIUIEKTOM JIMIEH3UOHHOTO MPOrpaMMHOI0 obecreyde-
HUSI:

®  CceMelCTBO KOMMEPUYECKHX OINEPalMOHHBIX cucTeM cemeilictBa Microsoft Windows;

e oducHbIif naket npunoxxeHuit Microsoft Office;

e [porpaMMHas cucTeMma JUIsi OOHapy)KeHHUs! TEKCTOBBIX 3aMMCTBOBAHMN B y4eOHBIX M Hay4YHBIX
pabotax «AHturuarnat.BY3y;

e  IByX- M TPEXMEpHas CUCTEMA aBTOMAaTU3UPOBAHHOIO MPOEKTUPOBaHuUs U yepueHns AutoCAD.

10. Onucanue MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIMMO¥ /151 OCyleCTBJIEHUSI
00pa3oBaTeILHOIO NMpPoIecca Mo JUCHUILIHHE

Peanuzanus yaeOHOT0O mpoliecca OCYIIEeCTBISICTCS B CIICIIHAIBHBIX YICOHBIX ayIUTOPHUSIX YHUBEP-
CUTETA JIJISl IPOBEJICHUS 3aHITHI JIEKIIMOHHOTO THTIA, TJAOOPATOPHBIX 3aHSATHHU, TPYIIIOBBIX U UHIAUBUIY-
AJBHBIX KOHCYJbTAIIUH, TEKYIIIETO KOHTPOJISI U IPOMEKYTOYHOH arTecTanuu. Bece ayiuTopun yKOMILIEK-
TOBaHbBI CHCIHATM3UPOBAHHON MEOENhI0 M TEXHUYECKUMH CPEACTBAMHU OOYUYCHHUS, CIYXKAIUMHU IS
npeAcTaBiIeHUs ydeOHON uHpopMmanuu Oonbinoi ayauTopuu. IIpu HEOOXOIUMOCTH OOYJarOIITUMCS
MpeAIaraloTcss Habopsl IEMOHCTPAIMOHHOTO 000PYIOBaHUS U YIEOHO-HATIISAHBIX MOCOOMA, oOecredn-
BAIOIINE TEMATHUYECKUE WLTIOCTPALIUH.

CamocrosiTenpHass paboTa 00yJaronuXxcsl BBITIOJHSACTCS B CHCIIUATM3UPOBAHHON ayAUTOPUH, KO-
Topasi o0opynoBaHa y4eOHOW MeOeIb0, KOMIBIOTEPHON TEXHHUKOM C BO3MOYKHOCTBIO IOJKIIOUCHHUS K
cetu «MHTEpHET» M 00ECIIEYEHHEM JIOCTYIA B AJCKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIbHYIO CPENY
YTIITY.
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Ecth nomerienue Uit XpaHeHUs U MPOPUIAKTHUECKOTO OOCITY>KUBAHHSI yU€OHOTO 000pYyI0BaHUSI.

TpeOoBaHusi K ayIMTOPUAM

HaumeHnoBaHue crieliHaabHBIX ITOMEIICHUH
1 TIOMETIEHUH JJIs1 CAMOCTOSITEITFHON PabOTHI

OCHAaIIEHHOCTD CITEIUAILHEBIX MOMEILEHNI
1 TIOMETEHUN JJIS1 CAMOCTOSITEITFHON PabOTHI

[Tomemenue 1l IEKUUOHHBIX U IIPAKTHYE-
CKMX 3aHATUM, TPYNIOBBIX U HUHAUBUIY-
QJIBHBIX KOHCYJIbTAllMM, TEKYLIEH U IpoMe-
KYTOYHOU aTTECTALUH.

Cronbl, cTynbs, pabouee MECTO, OCHAIICHHOE KOM-
MBIOTEPOM C BBIXOJIOM B CE€Thb VIHTEpHET U AJIEKTPOH-
HYI0 MH(QOPMALMOHHYIO 00pa30BaTENbHYIO Cpelny, a
TaK)Ke: SKpaH, MPOEKTOp, MapKepHasi ocKa, 2 cTel-
JaXka ISl KHUT, CTeHJ] OXpaHbl TPy/a U TEXHUKHU 0e3-
OIACHOCTH.

[Tomemienue s 1ab60paTOPHBIX 3aHATUN

VYuebnas mabopaTopusi sl IPOBEACHUS JabopaTop-
HBIX 3aHATWN, OCHAICHHAS JTAOOPATOPHBIMHU CTOJa-
MU ¥ CTYJIbSIMH, IIKapaMu it XpaHEHHS PEaKTHBOB,
1a00paTOPHBIME YCTAHOBKAMH, KOMIUICKT Y4eOHO-
HATJISTHBIX MaTepUaIOB XUMHUECKOW TIOCYJION U pe-
AKTHBAMH.

ITomerieHus 17151 CaMOCTOSITEIbHOM pa6OTLI

Crombl, CTyNbs, JKpaH, mpoektop. Paboume mecra
CTYACHTOB, OCHAIlICHbBI KOMIIBIOTCpAMU C BBIXOJOM B
ceTb VIHTEpHET M 3JCKTPOHHYI0 WH(POPMAIMOHHYIO
00pa3zoBaTeNbHYIO CPENY.

[TomerieHne it XpaHSHUS U MPOPHIAKTH-
YECKOro OO0CIy)KHBaHHS Y4eOHOTO 000pYy-
JIOBaHHUS

PacxonHble MaTepuansl A1 peMOHTa U OOCITY)KHBa-
HUS TEXHUKHU. MecTa JU1sl XpaHeHHUs 000pyA0BaHUs
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