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1. O01mme moJ10KeHUs

Huctunnuna «Xumus» oTHocutes K 6s10ky b1 ydueGHOro miiana, BXoJIsIero B coctaB 00pa3oBaTelib-
HOU mporpammsl Beiciiero oopazosanus 08.03.01 — CtpourensctBo (mpoduiib — ABTOMOOUIIBHBIC TOPO-
TH).

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

— @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 OCYIIECTBIIEHUSI 00pa30BaTeNIbHOM AESITEIbHOCTU MO 00pa3oBaTeIbHBIM MPOTrpaMMaM BBICHIETO o0pa-
30BaHus - Iporpammam OakajgaBpHara, IporpaMmmam ClielUaInuTeTa, IporpaMmMaM MarucTparypbl»;

- Ilpukaz Muntpyna Poccun Ne 2641 ot 30.05.2016 1. «O0 yTBepkaeHHH MPOPECCHOHATBHOTO
craggapra 10.004 «Cnenuanuct B 001aCTH OLICHKM Ka4eCTBAa U SKCIEPTU3BI JIsl TPaJOCTPOUTEILHOM J1e-
ATEIHLHOCTUY;

— 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
MIPOU3BOJICTBAY;

— Ilpukaz Muntpyna Poccun Ne 943H ot 27.11.2014 1. «O06 yTBepkIeHUU MpodhecCHOHATEHOTO
crannapta 16.032 «Cneunanuct B 00J1aCTH MPOU3BOJCTBEHHO-TEXHHUECKOTO U TEXHOJIOTHYECKOro odec-
[IEYEHUSI CTPOUTENBHOIO IIPOU3BOCTBAY;

— 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;

— YuebHble MmaHbl 00pa30BaTeNbHON MPOrpaMMbl BhIcIIero oOpa3oBaHus HampasieHus 08.03.01 —
CrpoutennctBo (mpodusib — ABTOMOOUIIBHBIE JOPOTH), TOJTOTOBKM OaKalaBpOB MO OYHOW W 3a0YHOMU
dbopmam o0yuenus, ogodpennsie Yuensim coperoM YIJITY (mpotokon Ne 2 ot 20.02.2020).

OO6yuenne mo oopazoBarenbHOi porpamMme 08.03.01 — CtpourenscTBo (Mpod it — ABTOMOOUITEHBIC
JIOPOTH) OCYILIECTBISIETCA HA PYCCKOM S3BIKE.

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

[TnanupyemMbIMH pe3yibTaTaMu O0yYeHHs 1O AUCLUIUIMHE SBISIOTCSA 3HAHUS, YMEHHUS, BIIAJCHUS
W/WIM OMBIT JIEATENbHOCTH, XapaKTepU3YIOLIUe 3Tarbl/ypoBHU (OPMUPOBAHUS KOMIIETEHIMM U obecrie-
YHMBAIOLIUE JOCTH)KEHHUE IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS 00pa30BaTeIbHON MIPOTrPaMMBI B IIEJIOM.
Leab ocBoOeHUS] TMCHUILIMHBI - MTOJIydeHHE 0A30BBIX 3HAHUM MO OOIIMM 3aKOHAM XMMHH, 3aKOHO-
MEPHOCTSIM MPOTEKAHUsI XUMUYECKUX MPOIIECCOB, CTPOEHHUIO, PEAKIIMOHHOM CIOCOOHOCTH HEopraHuye-
CKHX BEILECTB ¥ UX BO3MOKHOT'O aHaJlM3a U UCTIOJIb30BaHUS.
3agauyu AMCHMILINHBI:



— JaTh MPEJCTABICHUE O CTPOCHUH BEIIECTB, X CBOMCTBAX M BO3ZMOXKHBIX B3aUMOJICHCTBHSIX, KaK
MEXIy COOOM, TaK U C BHOBh O0Opa3yeMbIMH BEIICCTBAMU;

— 3QJI0’)KUTh OCHOBBI IOHUMAHHUsI OCHOBHBIX 3aKOHOB XUMHH, HX MPOSBICHHUS B MPUPOJIE C TOUKU
3peHUsl BAXKHOCTHU OIIEHKH JIECHBIX PECYPCOB (IIPUPOCT U MOTepss OMOMAcChl, COMMYTCTBYIOIUX KOMIIOHEH-
TOB), YTOOBI HE HAPYIIUTH KOJOTHUECKOE PABHOBECHE;

— MO0Ka3aTh BO3MOKHOCTb ITPOTHO3UPOBAHUS U YIPABICHUS IPOTEKAHUEM XUMUYECKUX PEaKIuil;

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

— pa3BUTHh HABBIKU PabOTHI C XMMUYECKHMMH BEIECTBAMH, XMMUYECKON MOCYNOH, MprubopamMu U
o0opyI0BaHUEM;

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

IIpouecc u3yvyeHusi TUCHMIIMHBI HAanmpaBJjieH Ha ¢opMupoBaHue cielyrolux oduenpodec-
CHOHAJIbHBIX KOMIIETEeHLMIi:
OIIK-1 — CrocobeH pemarh 3a1a4u MPO(PECCHOHATBHOMN JEATEIIEHOCTH HA OCHOBE MCITOJIb30BAHMS TE€O-
PETHYECKUX U MPAKTUYECKUX OCHOB €CTECTBEHHBIX M TEXHUYECKUX HAYK, a TAaK)KE€ MaTeMaTH4eCKOro ar-
napara.

B pesyabTare n3yueHus IMCUMIIMHBI 00y4AOIIUIICA JOJIKEH:

3HATh:

— OCHOBHBIE 3aKOHBI XUMHH, BBIOOD YCIIOBHI M BO3MOXXHOCTH YIIPABICHHs HAIPaBJICHUEM TPOTe-
KaHUsA XUMUYECKUX PEaKIUi, XUMUIO OCHOBHBIX 3JIEMEHTOB U KJIACCOB HEOPTaHUYECKUX BEIIECTB, METO-
OBl UX TIONy4YeHHs, (PU3MUECKHEe M XMMHUYECKHE CBOWCTBA MPOCTHIX U CIOXHBIX HEOPraHMYECKHX Be-
LIECTB, @ TAK)KE METOIbI aHAJIN3a U KOHTPOJIA.

yMeThb:

— IPUMEHATb OCHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTU INPOTEKAHHUS XMMHYECKUX IIPOLIECCOB A
TUTAHUPOBAHMS U MTPOBEACHUS TEOPETHUECKOTO M MPAKTUYECKOTO MCCIIEIOBAHMUS, a TaKKe 00pabaThiBaTh
[IOJIyYEHHBIE PE3YIIbTaTHI.

BJ1aJ€Th:

— HaBBIKaMU IIPOBEICHUS XMMUYECKOT0 HKCIIEPUMEHTA, B3BEIINBAHNS, IIPUTOTOBJICHHUS PACTBOPOB
U3 BEIIECTB PA3JIMYHOIO arperaTHOrO COCTOSHHMSA, aHAJIN3A MOJIyYEHHBIX BEIIECTB U PACTBOPOB, OINpeEne-
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
o3HayaeT (OpPMHUPOBAHME B Tpoliecce o0yueHus y OakaliaBpa OCHOBHBIX OOIIeNpodeCcCHOHAIBHBIX 3HA-

HUI ¥ KOMIIETEHIIMH B paMKax BBIOPAHHOTO MpoduiIs.

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
ve
1. | Maremartuka JlononHuTEeNbHBIE TTIaBBI MaTeMATHKU | OcHOBaHUS U (DYH/IAMEHTHI
> | Pusuxa JlomoTHUTEbHBIE TTIaBbI (PU3UKH IToxroroBka K caaue U caaya
TOCYJJapCTBEHHOTO SK3aMEHa
Teopernueckas MmexaHuKa [TonroToBka K mporeaype 3alu-
3. | Dxomnorwus THI ¥ 3QIIMTA BBITYCKHOW KBaJH-
(uKaIMoHHON pabOTHI
4, ConpoTuBIEHNE 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 aucuuiiiH B cootBeTcTBUH ¢ PI'OC BO, uto obecneunBaer TpeOyeMblil TEOPETUUCCKUI
YPOBEHB U MPAKTHUUYECKYIO HAPABICHHOCTh B CUCTEME O0y4eHUs U OYAYIIeH eATeIbHOCTH BBITYCKHUKA.

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

O06111ast TPYJTI0OEMKOCTb TUCHUATIIMHBI

But yae6Hoii paboTs: Bcero akajieMiuueckux 4acoB
ouHas (hopma 3a04Has popma

KonTakTHas padora ¢ npenojgana- 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
M3Y4YEHHE TEOPETHUECKOI0 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 oOydaromuxcs C MperojaBaTesieM, B TOM YHCIE ¢ NMPUMEHEHHWEM ANUCTAHIHMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH, BKJIIOYAET 3aHATHS JICKIIMOHHOTO THMA, ¥ (M) 3aHATHA CEMHUHAPCKOTO THIIA, Ja0OpaTOpHBIC 3aHATHSA, U (WIIN)
IPYNIOBBIE KOHCYIbTANH, W (WIN) HHIUBHIYAIbHYIO paboTy 00ydaromerocs ¢ MpenojaaBaTeieM, a TakXKe aTTeCTallnOHHbIE
UCTIBITAaHMS TTPOMEXYTOUHOH aTTrectanui. KoHTakTHas paboTa MOXKET BKIJIIOYATh MHbBIE BHIBI yUeOHOH AEATEIBHOCTH, TIPEy-
CMaTpHBAIOLIE IPYNIOBYI0 M HHIMBHIYAIBHYIO pad0oTy 00ydaromuxcs ¢ npenojasaresieM. Yacsl KOHTaKTHOH paboTHI ompe-
nenstorcs [lonoskeHueMm 00 opraHu3anyy M MIPOBEACHUH KOHTAaKTHOH paboThI MpH peaan3anuy 00pa3oBaTeIbHBIX IPOTPaMM
BBICIIEr0 00pa3oBaHus, yTBepKICHHbIM YueHbiM coBeToM YIJITY ot 25 derpanst 2020 roxa.

5. Coneprkanue TMCUUILIMHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3aesiam)
€ YKa3aHMEM OTBEICHHOI0 HA HUX KOJIMYeCTBA aKAJAeMHYeCKHX YaCOB

5.1. TpynoeMkocTh pa3aesioB THCHUNIHHbI

o4yHas popma o0yueHust

Ne | HammenoBaHwue pasjena JUCHUIUIN- Beero ., | CamocrosaTenbHas
J | I3 | JIP | KOHTaKTHOM
/T HBI paborta
paboThI
1 | BBeaeHue B Kypc
11 BBenenne u OCHOBHBIC TTOHATHS 1 i i 1
OTIpeIeIICHUS
1.2 | dynpamMeHTaIbHbBIC 3aKOHBI XUMUN 1 - 4 5 4
1.3 | OcHOBHBIE KJIaCCHI HEOPTaHUYECKUX | 2 - 4 6 14




1/

HanmenoBanue pasaciia IuCIUILIN-
HbI

I13

JIP

Bcero
KOHTAKTHOU
paboTHI

CaMmocTosTensHas
pabora

coenuHeHuN. XUMUS DJIICMEHTOB.
CBoiicTBa BaXXHENUIIIUX COEOUHEHUI.

CrtpoeHue BemecTrBa

CrtpoeHue aTomMa U MepuognIecKas
CUCTEMA XUMHNYCCKHUX DJICMCHTOB
H.N.Menneneesa. [ToHsiTue 0 Xumu-
YECKOMW CBS3H.

3

BBeieHue B TeOPHI0 XHMHUYECKHX MPOLIECCOB

3.1

DHepreTuka XMMHUYECKUX MPOIIECCOB

2

3.2

CKOpOCTh XMMHUYECKUX PEaKIUN U
XUMHUYECKOE PABHOBECHUE

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

0,35

IIpomexxyTouHast arrecranus

35,65

Bcero

144

3ao04Hasi popma 00ydeHust

o/

HaumenoBanue paznena
JTUACIUTIINHE]

Jd I13 JIP

KOHTAKTHOU

Bcero

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-
TaHUYECKUX COCIMHCHUM.
Xumus diaeMeHToB. CBOl-
CTBa BOXXHCHUIIINX COCIH-
HEHUM.

24

Crpoenue BemecTrna

Crpoenue aToma U nepu-
OJIMYECKasi CHCTEMA XH-
MHYECKHX DJIEMEHTOB
J.M.Menneneena. Ilons-
THE 0 XUMHYECKOU CBS3H.

10

BBC}]CHHC B TCOPUI0O XUMHUICCKUX ITPOLIECCOB

3HepFCTI/IKa XUMHUYCCKHUX
IIpOLECCCOB

3.2

CKOpOCTh XMMHUYECKUX
peaxkuii 1 XuMUYIeCcKoe
paBHOBECHE

14




Bcero

No HaunmenoBanue pasueina . | CamocrosATenpHag
PasA JI I13 JIP KOHTAaKTHOM
1/ IIUCIAILINHBL pabora
paboThI
3.3 | PacTBopbI 1 4 5 32
4 DJIEKTPOXMMHUYECKHE MPOLECCHI
OKHUCIIUTENLHO-
4.1 | BOCCTaHOBHTEJBHEIC pe- - - - - 12
aKIUn

TanpBaHnyYecKkue dIeMEH-
Thl. DIJIEKTPOJIU3 PACTBO-

4.2 | poB u pacmiaBoB. Koppo- - - - - 10
3Wsl METaJIIOB. Borpockl
9KOJIOTHHU.
HToro no paznenam: 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 NOHAMUS 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 @ynoamenmanvrovle 3aKOHbL XUMUU

3akoH coxpaHeHHMs Macchl M SHepruu. lleproanyHocTs. 3akoH coxpaHeHus: 3apsina. OCHOBHbBIE
CTEXHOMETPUYECKUE 3aKOHbI XUMUU.

1.3 OcHognule Knaccvl Heop2aHuuecKux coeOuHeHuil

Oxcuipl, TUAPOKCUABI (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 cTpoeHuH aroMa. lloHsTe o kBaHTaX. OCHOBHBIE MOJIOXKEHHSI KBAHTOBOM
MEXaHUKH. OJEKTPOHHOE O00JIako, OpOMTallb, KBAaHTOBbIE dYucia. [IOps/IOK 3armoHEHHs SJIEKTPOHHBIX
YPOBHEW aTOMOB: 3aKOH HauMEHbIIIEH SHEpruy, npaswio XyHjaa, npuHimn [laymm, npasuno Kiedkosckoro,
3aKOH AJIEKTPOHHOM CHMMETpPUH, 3aKkoH Mo3nu. [IpaBuiia mocTpoeHus: YeTHBIX M HEUETHBIX PSIJIOB OOJIBIINX
MEePUOJIOB. S-, P-, d- u f-anemenTsl. [lepromuyeckiie CBOWCTBA XMMHUUYECKHX JIEMEHTOB: SHEPrHs HOHU3AIIUH,
CPOJICTBO K AJIEKTPOHY, 3JIEKTPOOTPULIATENBHOCTh, AaTOMHBIE M HOHHBIE PA/INYChl, CTENIEHb OKUCIICHHS.

2.2 Xumuyeckas c53b U CmpoeHue npoCcmuix MOJEKYl

OcHOBHBIE MIPENCTaBICHUS O XHWMHUYECKOM CBSI3M: BUABI, METOAbl onucaHuss. OCHOBHbIE
XapaKTePUCTHKU XUMUYECKON CBSI3M: JUIMHA, HANIPaBJICHHOCTh, NPOYHOCTh. KoBaneHTHas cBsi3b. MeTon
BAJICHTHBIX CBS3€H: HACBIIAEMOCTb W HAMpPaBIEHHOCTb CBA3M, KPATHOCTb CBSI3U, MOJSAPU3YEMOCTD.
I'uOpuanzanms. WoHHas CBsSI3b: JHEpPrusi HMOHHOW CBSA3M, IMOJIApU3allMsl HOHOB, TMOJSPHOCTh U
MOJIAPU3YEMOCTH CBsI3U. CTpoeHue BEIIECTB B KOHIACHCUPOBAaHHOM COCTOSTHUH.

Pa3znen 3. BBeneHue B TeOpuI0 XUuMHYECKHUX MPOLECCOB

3.1 Duepeemuka Xumuiueckux npoyeccos

BHyTpenHss sHeprus u sHTanbenus. Temnossle 3¢ (eKThl pa3InyHbIX MpoleccoB. 3akoH ['ecca u
cleAcTBUS W3 Hero BeITekaromue. CranpapTHas Temiora oOpas3oBaHus. I[loHsTne 00 »HTpOIUU.
W3MmeHeHne SHTpONMH B pa3indHbIX nporeccax. [lonarue 06 snepruu ['m66ca u €€ n3MeHeHnu Kak Mephbl



PEaKIIMOHHOM CTIOCOOHOCTH.

3.2 Ckxopocmb Xumuyeckux peaxkyuil U XUuMuieckoe pagHosecue

CKopoCTbh peakliuy B TOMOTE€HHBIX U F'€TEpOreHHbIX cucTeMax. MaKkTopsl, BAUSIONINE HA CKOPOCTh
peakuuu. [Tonstue 06 akTMBUpOBaHHOM KoMIuiekce. HeoOpaTumbie 1 oOpaTUMbIe Mpolecchl. XUMHUYe-
ckoe paBHoBecue. Koncranra pasHosecus. [Ipunnun Jle-Ilatense.

3.3 Pacmeopui

O6mue moHsaTHs O pactBopax. [pyrue pucmepcHbie cucteMbl. OCOOCHHOCTH BOABI Kak
pactBopuTtensa. O6pazoBanue pacTBOpoB. PacTBopuMOCTh BemiecTB. TepMOXMMHYECKHE MPOLECCHl MPHU
pactBopenun. CriocoOb!I BRIPaKEHUST KOHIIEHTPAIIH.

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

CaolicTBa BOJHBIX PacTBOPOB AEKTpoiuToB. MloHHOE mpousBeneHue BoAbl. BogopoaHbiid moka-
3arenb pH. CunibHBIC U cita0ble IeKTPOIUThl. AKTUBHOCTh. KOHCTaHTa quicconmanuu. 3akoH pa3zdaiie-
Hus OctBasibaa. MoHHbIE peakuum.

VYcnosusa cmemenus paBHoBecus. IIpoumsBenenue pactBopuMoctd. KosmyecTBeHHOE olucaHue
paBHOBECHII B pacTBOpax 3MEKTponuToB. [IpumeHeHne 3akoHa JEHCTBYIOIIMX MAacC K AJIEKTPOIUTAM.
I'unponus coneit. CTeneHb U KOHCTaHTa IMpoau3a. Jucconuanysi KOMIJIEKCHBIX COSIUHEHUH.

Krnaccudukanus u xapakTepucTUKa XUMHUYECKUX U (PU3UKO-XUMHUYECKUX METOJOB aHanu3a. AHa-
JUTUYECKHUE PEAKIIUU HA HOHBI.

Pasznea 4. JiekTpoxuMmnyecKkmne Mpouecchl

4.1 OxucaumenvbHO-60CCMAHOBUMENbHBLE NPOYECChL

Baxxneiire BOCCTAaHOBUTENU U OKHCIUTENU. METOMbI COCTaBICHUS YPAaBHEHUN OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peaklyii. BimsHue cpeapl Ha XapakTep IPOTEKaHUs peaKu.

OKBUBAJICHT OKHUCIIUTENS u BOCCTaHOBUTEIS. Knaccudukanus OKHUCJIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUH.

['anpBaHWMYeCcKUil dJIeMEHT. ONEKTPOJHbIe MOTeHUHANbl. OKUCIUTEIHHO-BOCCTAHOBUTEIBHbBIE
noteHuuansl. HarpapieHne npoTeKkaHus OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX peakiuii. Xumus S, p, d, f-
METAJIJIOB.

4.2 Dnexmponu3

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

4.3 Koppo3sus memannos

OcCHOBHBIE BUJIBI KOPPO3HH. DIEKTPOXUMHYECKass KOPPO3usl. 3alllTa METaUIOB OT Koppo3uu. Bo-
IIPOCHI SKOJIOTHH.

5.3. Tembl 1 (pOpMBI 3aHATHI CEMHUHAPCKOI0 THIIA

V4eOHBIM IIAHOM T10 JAUCTUIIIMHE TPEAYCMOTPCHBI na6opaTopHLIe 3aHATHUA

No HaunmenoBanue paznena dopma npoBEACHUS TpynoéMKoCTh, yac
B JMCHUTUIMHBI (MOZYIIS) 3aHSTHS OYHOE 3a04HOE
Paznen 1. BBenenue B kypc «O0mas u
| | HeopraHuuecKas XuMHsD) (tema 1.1.- nabopatopHas 4 2
1.2. ®yHaMeHTaIbHBIE IOHATHUS U 3a- pabota

KOHBI XMMHH. 3aKOH SKBUBAJICHTOB.)

Paznen 1. BBenenue B kypc «O0mas u
HeopraHuyeckas xumus» (tema: 1.3.

nabopatopHas
2 | OCHOBHBIE KJIACCHI HEOPTaHUUYECKUX E 60T§ 4 2
coenmHeHn. XuMHUs djieMeHToB. CBOM- p
CTBA BOKHEUIIIMX COCJIMHCHHUIA. )
Paznen 2. Ctpoenue BemecTa
nabopaTopHas
3 | (tema: 2.1. CtpoeHue aroma W MEpHUO- 4 -
pabora

JUYECKass CHUCTEMA XHMHUYCCKUX DOJIC-




Ne HanmenoBanue pasznena dopma npoBEACHUS Tpyno€mMKocTs, yac
B JTUCITUTUTAHBI (MOJTYJIST) 3aHATUS OYHOE 3a049HOE
mentoB J[.M.MenneneeBa. tema: 2.2.
[ToHsITHE O XUMHUYECKOU CBSI3H.)
Paznen 3. BBenenue B T€OpUIO XUMHUYE-
CKHX IPOLIECCOB
4 (tema: 3.1. DHepreTuka XHMHYECKHX nabopaTopHas 4 5
npoiieccoB. Tema: 3.2. CKOpoCTh XHUMHU- paborta
YECKUX PeaKlMii U XUMUYECKOe PaBHO-
Becue. Kataiutuueckue peakuuu.)
Paznen 3. BBenenue B TEOpUIO XUMHUYE-
CKHX IPOLIECCOB
5 (rema: 3.3. PactBopsl. [IpuroroBienue nabopaTopHas 4 i
pacTBOPOB 33JaHHON KOHLEHTPALUU U3 pabora
BEIIECTB PA3IUYHOIO arperarHoro co-
CTOSIHHUSL.)
Paznen 3. BBenenue B TeOpUI0 XUMHUYE-
g | Cxux mpoueccos (rema: 3.3. PacTBOpBHI. nabopatopHas 4 i
CunpHple U cia0ble  AIEKTPOJIUTHI. paboTta
HonHble paBHOBECHSL.)
Paznen 3. BBenenue B TeOpUI0 XUuMHUYE-
7 | ckux mpoueccoB (Tema: 3.3. PacTBOpHI. naGoparopuas 4 -
IM'uaponms.) pabora
Pazpgen 4. DnekTpoxumMuyeckue Mpo-
LIECChI nabopatopHas
8 4 2
(rema: 4.1. OxucnureabHO- paboTta
BOCCTAHOBHTEIIbHBIC PEAKIINH.)
Pazngen 4. DnekTpoxuMuU4eckue Mpo-
LIECCBI
9 (tema: 4.2. T'ajibBaHMYECKUE DIICMEHTBI. nabopaTopHas 2 i
DIIEKTPOIN3 PACTBOPOB U PACILIABOB. paborta
Koppo3zus metamnos. Borpocsl 3k010-
THH.)
Hroro: 34 8
5.4/letanu3anus caMoCTOSITeIbLHOH padoThl
No HaunmenoBanue paznena Bun camocrosTeinn- TpynoeMKocTh, yac
B JMCHUTUIMHBI (MOZYJIST) HOM paboTHI OuHas 3a04Has
Pasznen 1. BBenenue B kypc «O6mas u | Ilogroroska k onpocy
Heopranuyeckast xumus» (tema 1.1.- o TeMe J1adopaTop-
1 | 1.2. ®yngameHTagbHbIE IOHATHS U HOM paboTHI U 3aLTUTE 6 17
3aKOHBbI XUMUHU. 3aKOH YKBUBAJICH- OTUYETHBIX MaTepHa-
TOB.) JIOB.
Paznen 1. Beenenue B kypc «O6mas u | [loaroroBka k ompocy
HeopraHuyeckast xumus» (tema: 1.3. o TeMe J1abopaTop-
2 | OCHOBHBIE KJIACCHI HEOPTAaHMYECKHIX HOM paboTHI U 3aLTUTe 14 24
COeIMHEHUI. XUMUsl SJIEMEHTOB. OTUYETHBIX MaTepHa-
CBOICTBa BXKHEHIIIMX COCTUMHEHHIA. ) JIOB.
Paznen 2. Ctpoenue BemecTBa [ToaroroBka K ornpocy
3 (tema: 2.1. CTpoeHue aToma | Mepuo- | IO TeMe JabopaTop- 6 10
IUYecKas CHCTeMa XMUMHYECKHX dJie- | HOM paboThI U 3alIuTe
MeHTtoB JI.M.MenneneeBa. tema: 2.2. | OTYETHBIX MaTepua-

10




Ne HanmenoBanue pasznena Bup camocrositens- TpynoemMkocTs, yac
- JUCUUTLTAHBI (MOJTYJIs1) HOM paboTHI O4YHas 3a04Hast
[ToHsiITHE O XUMHYECKOU CBSI3H. ) JIOB.
Paznen 3. BBeneHnue B Teopuio XUMHU-
YECKHUX MPOLIECCOB [ToaroroBka k ompocy
(tema: 3.1. DHepreruka XUMHYECKUX | IO TeMe JabopaTop-
4 | mpoueccoB. Tema: 3.2. CKOpPOCTh XH- | HOM paOOTHI U 3aIINATE 6 20
MUYECKUX pEaKIuid W XHUMHYECKOE | OTYETHBIX MaTepHa-
paBHOBecue. Kartanutuyeckue peak- JIOB.
00078
Paznen 3. BBenenue B T€OpUIO XUMHU-
[ToaroroBka k onpocy
YECKUX MPOLIECCOB
10 Teme J1aboparop-
(rema: 3.3. PactBopsl. [IpurorosieHue N
5 . HOH paOOThI U 3aIIHTE 6 12
pacTBOpPOB 3aJaHHON KOHIICHTPAIIUU
OTUYETHBIX MaTepHa-
U3 BEILECTB Pa3JIMYHOTO0 arperaTHoro 0B
COCTOSIHUSL.) )
Pasznen 3. Beenenue B Teoputo xumu- | Iloaroroska k onpocy
YECKHX TPOIIECCOB 10 TeMe J1abopaTop-
6 | (tema: 3.3. PactBopwl. CuiibHble U | HOM paOOTHI U 3aIIUTE 5 10
cimabbie IeKTPOJINTHI. VOHHBIE paB- | OTYETHBIX MaTepHa-
HOBECHSI. ) JIOB.
[ToaroroBka k onpocy
Paznen 3. Benenue B Teopuio XMMU- | 10 TeMe Jaboparop-
7 | yeckux mporneccoB (tema: 3.3. Pac- | HOIf pabOTHI U 3a1TUTE 5 10
TBOpBL. ['Haponus.) OTUYETHBIX MaTepHa-
JIOB.
IToaroroBka K ornpoc
Paznen 4. DaexTpoXuMMHUYECKHE IIPO- A pocy
o TeMe J1abopaTop-
g | hecert HOU pabOThI U 3aITUTE 4 12
(rema: 4.1. OxucnuTeIbLHO-
OTUYETHBIX MaTepHa-
BOCCTaHOBHTEIIbHBIC PEAKIINH. )
JIOB.
Paznen 4. DnekrpoXxuMuUecKue mpo-
Heceht IToaroToBka K onpocy
o TeMe J1abopaTop-
(tema: 4.2. I'anpBaHHYECKUE DIEMEH- .
9 HOI paOOTHI U 3aIIUTe 4 10
Thbl. DJIEKTPOJIU3 PACTBOPOB U pacILia-
OTUYETHBIX MaTepHa-
BOB. Koppo3sus meramios. Bonpocst 0B
9KOJIOTHH.) '
[TonroroBka K MPOMEXYTOUHOH arTe- | M3ydeHue JNEeKIMOH-
CTaIiH 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 y4eOHO-METOANYECKOT0 O0ecieYeHH s M0 JUCUMILINHE

OcHoBHas AONOJHUTE/IbHAA JJUTEPaTypa

Ne

T'ox

ABTOp, HanMMCHOBAaHHEC HpI/IMC‘{aHI/IC
/I U30aHUS
OcHoBHasi yueOHasi JIUTEpaTypa

1 AxwmeroB, H. C. O6mas u Heopranudeckas xumus : yudeOHuk mist | 2021  [TomHOTEKCTOBBIN
By30B / H. C. AxmeroB. — 12-¢ uzn., 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 mocTyma: s aBTopu3. MOJIb30BaTEICH.

2 | Mudraxosa, H.III. OGmas u Heopranudeckas xumusi: yueoHoe mo- | 2017 | [lomHOTEKCTOBBII
cobue / H.ILI. Mudtaxosa, T.II. IlerpoBa; mox pea. A.M. Ky3ue- JOCTYII TIPU BXO-
1oBa; MuHucTtepcTBo oOpa3oBanus W Hayku Poccum, Kazanckuit JIe TI0 JIOTUHY U
HallMOHAJIBHBIN HCCIIEIOBATEIILCKUI TEXHOJIOTUYECKUN YHUBEPCHU- aposio™
ter. — Kazans: KHUTY, 2017. — 408 c.: Tabi., cxem., ui. — Pexxum
JIOCTyna: o MTOJITMCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=560885 bubauorp.:

c. 367-368. — ISBN 978-5-7882-2174-8. — TekcT: 2J1eKTpOHHBIN.

3 | [MaBnos, H.H. Ob6mas u Heopranuyeckass xumus: yuyeobnuk / H.H. | 2011 | [TonHOoTekcTOBBIN
[TaBnoB. — 3-¢ u3x., ucmp., nom. — Cankr-IlerepOypr: Jlans, 2011. — JIOCTYI NIPU BXO-
496 c. — ISBN 978-5-8114-1196-2. — TekcT: 3JeKTPOHHBIN // Dnek- JIe 10 JIOTHHY U
TPOHHO-OMONMMoTeuHass cucrema <«Jlamp»: [caiit]. — URL: aposio™
https://e.lanbook.com/book/4034 Pexum pocTyma: ajisi aBTOPH3.

MI0JIb30BATENEH.

4 | OOmas u HeopraHU4ecKass XUMusl. DNEMEHTBI TEOPUH, CIIPABOYHBIE |  9()12 46
JIaHHBIC, 3aJIaHUs NI caMOCTOsTeTbHOU paboTel [Tekcr] : ydeO.
nocoOue A CTYACHTOB By30B jecoTexH. npodwuns / b. I1. Cepena
[1 np.] ; mox pen.: b. I1. Cepensl, JI. C. MonounnkoBa ; Ypai. roc.

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

JlonotHUTeILHAS y4eOHAas JUTepaTypa

5 | Anapues, A.M. OGmas u HeopraHudeckas xumus: ydeOHoe moco- | 2015 | ITosHOTEKCTOBBIM
oue / A.W. Anapnes, JI.B. IlleBHunpina; Munucrepctso o0pa3oBa- JIOCTYTI IIPH BXO-
Hus U Hayku Poccuiickoit denepanun, HoBocubupckuit rocynap- Jie 110 JTOTHHY U
CTBEHHBIH TexHuuyeckui yHuBepcurer. — HoBocuOupck: HI'TY, napoito™®
2015. — Y. 2. Xumus snemeHToB. — 90 c.: Tabn. — Pexxum gocrymna:

o MOJIITHCKE. - 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 o0mieii u Heopranmdeckoir xumuu : | 2011 [[TomHOTEKCTOBBIIM
yuebnoe nmocodue / E. 10. KimrokBuna, C. I'. be3psinua. — 2-e u3. JIOCTYT NP BXO-
— Openoypr : Opendyprckuii 'AY, 2011. — 508 ¢c. — ISBN 978- JIe TI0 JIOTUHY U
5-88838-697-2. — Tekct : ayekTpoHHBIH / JlaHb : 3JIE€KTPOHHO- naporo*
OoubmuoreyHas cUcTeMa. — URL:
https://e.lanbook.com/book/134502
Pexxum mocTyna: A aBTOpu3. MOJIb30BaTeNeH.

7 | Vrai, S.A. O0mas 1 HeopraHu4ecKas XUMUs : y4eOHMK A4 CTY- | 2004 46

neHToB By30B / S. A. Vraii. - U3x. 4-e, ctep. - Mocksa : Bricirast

12



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

mkona, 2004. - 527 c. : un. - bubmmorp.: c. 519. - IIpenm. ykas.: c.
520. - ISBN 5-06-003751-7

Koporun, H.B. O6mas xumus [Tekcr] : y4eOHHMK AJid CTYACHTOB
BY30B, O0yUaIONINXCS 110 TEXH. HAIIPABICHUSM U CIICIIHATLHOCTSIM /
H. B. KopoBun. - U3a. 6-e, ucnp. - Mockpa : 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 OaKamaBpoB :
yue0. mocoOue I CTYJACHTOB HEXHM. CIIeHHalbHOCTeH By30B / H.
JI. 'nuuka ; mox pexn.: B. A. Ilonkoa, 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 ynpakHeHHs 1Mo oOIIel XuMuu : y4e. mo-
cobue Juisi CTYNSHTOB HEXHM. CIelUanbHOCTeH By30B / H.
JI. nuuka ; mox pea. 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 nmocodue : B 3 kaurax / B.
B. Bonbxun. — Ilepms : [THUITY, [6. r.]. — Kunura 1 : OcHOBHOI
kypc — 2006. — 464 c. — ISBN 5-88151-520-X. — Tekcr: 351ek-
TpoHHBIN // JlaHb : AIeKTpOHHO-OMOMMOTeUHass cuctema. — URL:
https://e.lanbook.com/book/160944

Pexum octyna: st aBTOpU3. MOJIB30BaTENCH.

2006

IIoTHOTEKCTOBBIM
JIOCTYTI TIPU BXOJIE
T10 JIOTUHY U
naposo™*

12

Bonbxun, B. B. O6mast xumus : yuebHoe nmocobue : B 3 kHurax / B.
B. Boapxun. — Ilepms : ITHUITY, [6. r.]. — Kuwura 2 : Cnenuanb-
Hbl kKypc — 2006. — 440 c. — ISBN 5-88151-521-8. — Tekcr:
3JICKTPOHHBIN// JIaHb : 3JeKTpOHHO-OMOIMOTEUHAs cHUCTeMa. —
URL: https://e.lanbook.com/book/160945

Pexum octyna: st aBTOpU3. MOIB30BaTENCH.

2006

IIoTHOTEKCTOBBIM
JIOCTYTI TIPU BXOJIE
T10 JIOTUHY U
naposo™*

13

Bonbxun, B. B. O6mias xumus : ydebHoe mocooue. — Ilepmsp :
[THUITY, [6. r.]. — Yactp 3 : U3bOpannsie riaaBel — 2006. — 380
c. — ISBN 5-88151-522-6. — Tekcrt: anekTpoHHsIiA// JIaHb : A51ek-
TPOHHO-OMOIMOTEYHAS cucrema. — URL.:
https://e.lanbook.com/book/160943

Pexum octyna: st aBTOpU3. MOIB30BaTENCH.

2006

ITonHOTEKCTOBBIH
JIOCTYTI TIPY BXOJIE
T10 JIOTUHY U
naposo™

14

Kapanerbsan, M.X., dpakun C.M. OOmas 1 HeopraHuyeckas Xu-
mus : YueOnuk g By30B / M. X. Kapanetssun, C. U. [pakun. - 4-
e u3l., crep. - Mocksa : Xumus, 2000. - 592 c. : un. - ([{ns Beiciei
mkonsl). - ISBN 5-7245-1130-4

2000

47

15

Hemumosa JI. B. XKectkocts Boabl. OmpesneneHue KECTKOCTH U
CTIIOCOOBI €€ yCTpaHEHUS : METO. YKa3aHWs Il 1al. 3aHATHH CTY-
JIEHTOB OYHO-3204. M 3a04. Gopm obyuenus / JI. B. [lemunosa [u
ap.] ; Ypan roc. necorexH. yH-T. - ExarepunOypr : [YIJITY],
2006. - 16 c. - bubnmorp.: c. 16.

2006

84

16

Cepena b. II. MoHHbIE paBHOBECHS B PacTBOpAaxX 3JIEKTPOJIMTOB :
METO/. yKa3aHus JUIs 1a0. 3aHATHI CTYJJ€HTOB OYHOU, OYHO-3204. U
3a04. ¢popm oOyuenus / b. I1. Cepena [u np.] ; Ypain. roc. 1ecoTexH.
yH-T. - EkarepunOypr : YI'JITVY, 2006. - 40 c.

2006

79

17

Hemupnosa JI. B. Kitaccel HeopraHn4ecKknx BEIIECTB: HOMEHKJIATY-
pa, mojy4deHue, cBoicTBa [TekcT] : Mmetoa. yka3aHus i jga0. 3aHs-
THAW TSI CTY/ICTOB OYHOM, OYHO-3204. U 3a04. (hopm oOyuenwus / JI.
B. lemunona [u np.] ; Ypan. roc. necotexH. yH-T. - EkarepunOypr :

2007

122

13



https://e.lanbook.com/book/160944
https://e.lanbook.com/book/160945
https://e.lanbook.com/book/160943

YIJITY, 2007. - 45 c. - bubnuorp.: c. 45.
18 | Cepena b. II. Ctpoenue aToMa M IEPUOIMYECKUN 3aKOH : METOL. | 2008 DIeKTPOHHBIi apXHB
yKazaHusg Ais J1ab. ¥ IpakT. 3aHATUN CTYIEHTOB OYHOM W 3a04. /146
dbopM 00ydeHHS TIO BCEM HAIPABIICHUSM H CIHEIHAIBLHOCTSIM 00Y-
yenus B YIJITY / B. I1. Cepena [u ap.] ; Ypai. roc. JecoTexH. yH-
T. - ExarepunOypr: YIJITY, 2008. - 15 c. - bubnuorp.: c. 14. Pe-
»umM gocryna: https://elar.usfeu.ru/handle/123456789/55

19 | Henumesa C. B. OKMCIMTENbHO-BOCCTAHOBUTENbHBIE PEAKUUM : | poQQ | VIEKTPOHHBIH apXuB
METO/JI. YKa3aHus AJIs J1a0. U MPaKT. 3aHSITUN IJIS1 CTYI€HTOB OYHOMN /128

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

20 | Tony6epa T. b. Karanutuueckue cucreMsl B Kypce "Xumus" : Me- | 911 | OMCKTPOHHBIH apxuB
TOJ. yKa3aHus IS j1a0. W MPAKT. 3aHATUN JUIS CTYJCHTOB OYHOM M
3a04u. popm obyuenus / T. b. T'onybesa, C. B. Llenumesa ; Ypan.
roc. JI€COTeXH. yH-T. - ExarepunOypr : YIJITY, 2011. - 11 c. -
bubnuorp.: C. 11. Pexum JOCTYyIIa:
https://elar.usfeu.ru/handle/123456789/206

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

OYHKIIMOHUPOBAHUE 3JIEKTPOHHONU MH(POPMAIIMOHHO-00pa30BaTeIbHON Cpe/ibl 00eCeYnBaeTCs Co-
OTBETCTBYIOIIMMH CPEACTBAMHU HH()POPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA.

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMbI

Kaxnplii oOydaronuiics obecnieueH AOCTYIOM K 3JeKTpOHHOW OmbianoreuHoi cucreme YIJITY
(http://lib.usfeu.ru/), 3BC Uznatensctra Jlans http://e.lanbook.com/, DBC YuuBepcurerckas GuOIHOTEKA
onmaitH http://biblioclub.ru/, comepammx M3gaHUs M0 OCHOBHBIM M3y4aeMbIM AMCLUILIHHAM H CHOPMH-
POBAHHBIX 10 COTJIACOBAHUIO C MPaBOOOIAAATENIIMHI YIEOHON U Y4€OHO-METOAMUECKOUN JTUTEPaTypPHI.

CnpaBouHble M HH(POPMALHOHHBIE CHCTEMbI

1. CnpaBouno-nipaBoBas cuctema «Koncynsrant [Tmrocy.

2. UudopmanmonHo-tipaBoBoii moprai ["apant. Pexxum mnocryma: http://www.garant.ru/

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

IMpodeccnonanbHbie 0a3b1 JAHHBIX
1. Hayunas snekrponHas 6ubnunoteka elibrary. Pexxum nocryna: http://elibrary.ru/.
2. DneKTpoHHBIH (OHI MPABOBOW M HOPMATHBHO-TEXHUYECKOH MOKyMEHTarmu «TexakcmepTy.
Pexxum noctyna: http://docs.cntd.ru/.
3. Peectp HOBBIX W HAMJIYYIIMX TEXHOJOTHI, MATEPHUAIIOB M TEXHOJOTMYECKUX PEIICHUH TTOBTOP-
Horo npuMeHenus. Pexxum noctyna: http://rnnt.ru/technologies/.

7. ®oHA OLEHOYHBIX CPEICTB /sl POBeIeHUsI MPOMEKYTOYHOM aTTecTaluu
00y4aroImMXCcH M0 JUCUMUIITIMHE

7.1. Ilepevyenb KoMIeTEeHIMI ¢ YKa3aHHEM ITANOB UX (JOPMHUPOBAHUSA B Npoilecce OCBOeHHsI 00pa-
30BaTe/1bHOM MPOrPaMMBbI

DopmMupyemMble KOMIETEHIUU Bun u popma xkoHTposs
OIIK-1 Cnocoben pemats 3a1auu npodeccuoHanbHoi aesi- | IlIpoMexKyTouHbIi KOHTPOJIbL: YCTHBIN
TEIBHOCTH Ha OCHOBE HCI0JIb30BAHNS TEOPETUUYECKUX U OIPOC HA DK3aMEHE
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MPaKTUYECKUX OCHOB €CTECTBEHHBIX U TEXHUYECKUX HayK, a | Tekymuii KOHTPOJb: OIpOC, 3aluTa
TaK)Ke MaTeMaTH4eCKOro anmnapara OTYETHBIX MAaTEPHAJIOB 1O J1a00OpaTOPHOM
pabore

7.2. Onucanue nmokasarejiei u KPUTEPUEB ONCHUBAHUSA KOMIIeTeHI M it
HA Pa3/IMYHBIX 3Tanax ux (l)OpMPIpOBaHI/IH, OIMMCaAaHMu e IIKAJ OHCHUBAaHUA

Kpurepun oneHuBaHHMSI YCTHOIO0 OTBETA HA 3K3aMeHe (MPOMEXKYTOYHbII KOHTPOJIb (GopMu-
poBanusi komnerenuun OIK-1)

«5» (omauyHo): — NaH MOJHBINA, pa3BEPHYTHIM OTBET HA MOCTABJICHHBIN BOMPOC, MOKAa3aHA COBO-
KYITHOCTh OCO3HAHHBIX 3HAHUU 00 OOBEKTE, JTOKA3aTEIHLHO PACKPBITHI OCHOBHBIC MTOJOXKEHUS TEMBI; B OT-
BETE MPOCIIEKHUBACTCS YETKas CTPYKTYypa, JIOTHYECKasl IMOCJIeN0BATeIbHOCTh, OTpaXKarollas CYHIIHOCTb
pacKpbIBaeMbIX TIOHATUH, TEOPUH, SBIICHUH. 3HaHHE 00 0OBEKTE AEMOHCTPHUpYETCS Ha (OHE MOHUMAHUS
€ro B CUCTEME JIaHHOM HaYKH U MEXIUCHMUILUTMHAPHBIX cBsi3ed. OTBET U3JI0KEH JIMTEPATYPHBIM SI3bIKOM B
TePMHUHAX HayKH, TOKa3aHa CIIOCOOHOCTH OBICTPO pearnpoBaTh HA YTOYHSIIOIINE BOIIPOCHI,

«4» (xopowio): — naH TMOJTHBINA, Pa3BEPHYTHIA OTBET HA MOCTABIECHHBINA BOMPOC, TOKa3aHO YMEHUE
BBIJICTIUTH CYIIECTBEHHBIC U HECYNICCTBCHHBIC MPU3HAKH, IPUYUHHO-CIICACTBCHHBIC CBS3U. OTBET YETKO
CTPYKTYpUPOBaH, JIOTHUYEH, U3JI0KEH B TePMHUHAX Hayku. OJHAKO IOMYIIEHbl HE3HAYUTENIbHBIE OMIMOKH
WJIM HEJIOYETHI, UCTIPABIICHHBIC OAKaJIaBPOM C TIOMOIIIBIO «HABOISIIMX» BOIIPOCOB;

«3» (yoosremeopumenvHo): — AaH HETIOJIHBIN OTBET, IOTUKA U MOCIEAOBATEIHHOCTh MU3JI0KEHUS
UMEIOT CYIICCTBCHHBIC HApymIeHUs. JJOmyIeHbl TpyObie OMMOKH TP OTMPEACIICHUU CYIIIHOCTH PACKpPbI-
BaE€MbIX MOHSTHUN, TEOPHIi, SBJICHHI, BCIEICTBUE HEMOHUMAaHUsI OaKalaBpOM UX CYIIECTBEHHBIX M HECY-
IIICCTBCHHBIX IMPU3HAKOB U CBS3CH. B OTBETE OTCYTCTBYIOT BBIBOJIBI. ¥ MEHHE PACKPHITH KOHKPETHBIC IPO-
sBJIeHUs1 0000IIEHHBIX 3HAHUI He TToKa3zaHo. PeueBoe odopmieHne TpedyeT NonpaBoK, KOPPEKIIHUH;

«2» (nHeyoosnemeopumenvbro): — OaxkajgaBp JAEMOHCTPUPYET HE3HAHHWE TEOPETHUYECKHUX OCHOB
nperMeTa, He yMeeT JielaTh apryMEeHTHPOBAHHBIE BBIBOJIBI M NMPUBOAUTH MPUMEPHI, TOKA3bIBAET ci1adoe
BJIQJICHHE MOHOJIOTUYECCKOW PEUbl0, HE BJIAJICET TEPMHUHOJIOTHEH, MPOSBIISICT OTCYTCTBUE JIOTHYHOCTH H
MOCIE0BATEIHHOCTH U3TIOKEHUS, IeTaeT OIIMOKH, KOTOPhIE HE MOXKET UCIIPaBUTh, TaXKe MPU KOPPEKIIUU
mperoaBaTesieM, OTKa3bIBaeTCsl OTBEUATh HA 3aHSATHH.

Kputepun onennBanus onpoca no reme JadopaTtopHoil padorsl (TeKylHii KOHTPOJIb (op-
MupoBaHue komnereniuu OIK-1):

«5» (omauuno): OTIPOC TIPOMJICH C MEPBOTO pa3a; JaH MOJTHBIN, pa3BEPHYTHIN OTBET Ha BCE 3a/1aBa-
eMbIe TPeroIaBaTesieM BOMPOCHI, MOKa3aHO 3HAHUE U MOHMMaHue TeMbl. OOyJaromuiics MpaBUIbHO OT-
BETHJI Ha BCE BOMPOCHI MPH cJlavue KOJUIOKBUYMa, 3HACT W TIOHUMAET XOJI BBIITOJIHEHUS MPEJICTOSIICH Jia-
O6opaTtopHOi pabOTHI.

«4» (xopowo): onpoc TPOWICH CO BTOPOM TOMBITKH; JaH TIOJHBIM OTBET Ha BCE 3aJaBaeMBbIe TIpe-
Mo/iaBaTesieM BOMPOCHI, TOKa3aHO 3HAHKWE M MOHUMaHHe TeMbl. O0yJarouiics mpu caave KOJUTOKBUyMa
MPABIJIBHO OTBETHJI Ha BCE BOIMPOCH! KOJUIOKBHYMa C TTOMOIIBIO MPETO/1aBaTeNIsl, 3HACT U MMOHMUMAET XOJI
BBHITIOJTHEHUS PEACTOSIICH T1a00paTopHOil paboTHI.

«3» (yOoeremeopumenvbHo). ONPOC MPOUJIEH C TPEThEW MOMBITKH; JaHbl OTBETHI HA TIOJOBUHY 3a-
JaBaeMBIX MPETOaBaTeIeM BOIMPOCOB, MOKA3aHO 3HAHUE OCHOBHBIX TMOHATHUN TEMbI, BHIHECEHHON Ha
KOJUTOKBHYM. B OTBETE CTYJCHTOB OTCYTCTBYIOT BBIBOJIBI. ¥ MEHHE PACKPBITh KOHKPETHBIC TMPOSBICHHS
0000IIEHHBIX 3HAHUN HE TokazaHo OOydvaromuiics MpU clade KOJJIOKBHYyMa MPaBUIBHO OTBETHUJ Ha
OOJIBIIIYIO YaCTh 33J]aBA€MBIX BOIIPOCOB, OJIHAKO, peueBoe OpOpMIICHHE TPeOyeT MOMPaBOK, KOPPEKIIHH;
CTYJZICHT 3HA€T X0/l BHIMOJIHEHUS MIPEICTOSIIEH JTa0opaTOPHOM paOOTHI.

«2» (neyoosrnemeopumenvbHo) — OOyUAIOIINIICS HE 3HAET OCHOB TEMBI, HE CIIOCOOEH JIeNaTh apry-
MEHTUPOBAaHHBIC BHIBOJBI M MPHUBOJIUTH MPUMEPHI, TOKA3bIBAET CIa00€ BIaJICHHE MOHOJIOTUYECKOU pe-
9bl0, HE BJIAJICET TCPMHUHOJIOTUEH, MPOSIBIISICT OTCYTCTBUE JIOTHIHOCTH M TIOCJICIOBATEIIBHOCTH H3JIOXKe-
HUS, JieNlaeT OMUOKH, KOTOPBIE He MOXKET UCIIPaBUTh, JaXKe MIPH KOPPEKIIUHU MIPEroaaBaTeeM, OTKa3biBa-
€TCsl OTBeUYaTh Ha BOIPOChl. OOyJarOmUiicss He CMOT OTBETUTH JakKe HA TMOJIOBHHY 33JJaHHBIX €My BOIIPO-
COB, HE 3HAET X0/1a MPOBECHUS MPEACTOAIICH TabopaTOpHON PabOTHL.
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Kpurepun oueHuBaHMsI BBINOJHEHUS] JA0OPATOPHBIX PA0dOT M 3aIUTHI 0TYeTa (TEeKYyIUMid
KOHTPOJb ¢popmupoBanue komnereHuun OITK-1)

«5» (omnuuno): paboTa BBITIOJIHEHA B CPOK; O(hopMIIEHUE U COJepKaTellbHas YacTh OTYeTa 00pas-
I[OBBIC; pa0bOTa BBIMIOJHEHA CAMOCTOSITEIIBHO; MPUCYTCTBYIOT COOCTBEHHBIC O0OOIICHUS, 3aKIIIOUCHUS U
BbIBOJIbI. OOyUarouuiics NpaBUIbHO OTBETHII Ha BCE BOIIPOCHI MIPH 3aIIUTE OTUETHBIM MaTEPUAJIOB.

«4» (xopowio): paboTa BBHIIIOJHEHA B CPOK; B O(POPMIICHUH OTYETA U €0 COJEPKATEIHHON YacTu
HET TpyOBIX OMMOOK; paboTa BBIMOJHEHA CAMOCTOSTENIBHO; MPUCYTCTBYIOT COOCTBEHHBIC 000OIICHMUSI,
3aKJIFOYEHUS ¥ BBIBOJIbI. OOyJaromuiics MpU 3alIUTe OTYCTHBIM MaTEPHAJIOB MPABUIBLHO OTBETHUJI HA BCE
BOIIPOCHI C TIOMOIIIBIO MPENo1aBaTesl.

«3» (yoosnemeopumenvro): padoTa BBIIIOJIHEHA ¢ HApyIICHUEM rpaduka; B 0hOpMIICHHUH, COIEP-
KATEeIbHOM YacTH OTuYeTa €CTh HEeJOCTaTKH; paboTa BBIMOJIHEHA CaMOCTOSITENIBHO, MPUCYTCTBYIOT COO-
cTBeHHBIC 00001IeHNsI. OOyUaroMUics IpU 3alUTe OTYCTHBIM MAaTEPHAIOB OTBETUJI HE HA BCE BOMPOCHI.

«2» (Heyoosremseopumenvuo): ohopmieHHE padOTHl HE COOTBETCTBYET TPEeOOBaHUSIM; OTCYT-
CTBYIOT WJIM CJICJIAHBI HETPaBUIIbHBIC BBIBOIBI U 0000mIcHMs. O0yJaronuiicss He CMOT 3aIlIUTUTh OTYET-
HbIE MaTepUaJbl U TOSCHUTD MIPEJICTABICHHBIE TaHHBIE.

7.3. TunoBbie KOHTPOJIbHBbIE 32IaHUS WM HHbIE MATepPHAJIbI, HE00X0AUMbIE IJIsl OLIEeHKH 3HAa-
HMii, YMEeHUI1, HABBHIKOB M (MJIH) ONBITA JeATEJIbHOCTH, XapAKTEePU3YIOIIUX 3TANbI (JopMUPOBaAHUS
KOMIIEeTEHIIUI B mpoiecce 0CBOEHUs1 00pa30BaTeIbHON MPOrpaMMbl

Bomnpocsl k 3k3aMeHy (IIPOMEKYTOYHbIH KOHTPOJIb)

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

Y 3aKOH 3KBHUBAJICHTOB.

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

3. /JIBoiicTBeHHas mpupona cBeta. KopmyckynsipHO-BOIHOBOM nyanu3M. Y paBHeHue ae-bpoiis. Ilo-
HATHE O KBaHTOBOH MexaHuke. YpaBHeHue lllpeaunrepa. CoiicTBa BoaHOBOHM (pyHKIMU. CoOT-
HOIlIeHUE HeonpeneneHHocTen ['eitzendepra.

4. KpaHTOBO-MeXaHHYeCKOe OOBSICHEHHE CTpoeHue aroma. KBaHTOBblE uHcha, UX (PU3HUECKUit
cMbIci. AToMHBIE opOuTanu. OmaHodaeKkTpoHHbIe aToMbl. [Ipunaiun Ilaynu, npasmio Xynna. Ilo-
CJIEI0BATEIBHOCTh YHEPIETUYECKUX YPOBHEN B MHOTODJIEKTPOHHBIX aTOMaX.

5. CospemenHble (popmynupoBku Ilepuoanueckoro 3akoHa. CTpyKTypa NEpPHOIUYECKON CUCTEMBI.
W3MeHeHne CBOMICTB 2JIEMEHTOB B IEPUOJMYECKON CHCTEME (BEpPTHKaJIbHAas U TOPU30HTAJIbHAS
HNEPUOANYHOCTD).

6. Ilepmoamveckas cucteMa U ee CBsi3b cO cTpoeHneM aroMoB. I[IpaBuino Kieukosckoro. S-, p-, d-, u
f- amemeHTHI.

7. Paguycsl aTOMOB M MX MU3MEHEHHUE B MepHoJax U NoArpynmnax. FloHHble paanychl U 3aBUCUMOCTb
UX OT 3JIEKTPOHHOTO CTPOEHHUS U CTENEHU OKHUCIICHMS. I3MEHEHHE KUCIOTHO-OCHOBHBIX CBOMCTB
COCIMHEHUH 10 NIEPUOAAM U I'PYIIIIAM.

8. MHcropwust pa3BUTHS AJIEKTPOHHBIX TPEICTABICHUI 0 XUMHUECKOi cBsi3M (Teopusi Koccens u JIbro-
uca). loHHas 1 KOBaJI€HTHas CBA3H.

9. HanpaBieHHOCTh M HACHIIAEMOCTh KOBaJICHTHOH CBsi3u. [lonsipHast koBajeHTHas cBsi3b. [lomsapu-
3yE€MOCTb.

10. MoHHas cBs3p KaK KpaWHWI CITydail TOJSIPHOW KOBaJCHTOW CBs3U. HeHanpaBIeHHOCTh M HEHa-
CBIILIAEMOCTb HOHHOM CBSI3H.

11. KpuBast noteHunanbHON 3Heprun Mojekysl. OCHOBHbIE MOJIOKEHUS METOJa BaJEHTHBIX CBS3EH.
BajleHTHOCTB aTOMOB 3JIEMEHTOB € ITO3ULIMKA METO/A BaJICHTHBIX CBA3EH.

12. Teopus rubpunn3anum. 3amoHeHUe THOPUIHBIX OpOHUTaNel HENOJCICHHBIMH TTapaMy AJIEKTPO-
HOB.

13. O6pa3oBaHne KpaTHBIX CBS3EH G- U T — CBSI3HU, NX 0COOEHHOCTH. OOBSICHEHNE CTPOCHHE MOJICKYIT
N, u C,Hy4; CHay, NH3, H,0.

no
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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.

42.
43.

XapakTepUCTUKU XUMUYECKOM CBS3U: JIMHA U DHEPTUs, BaJICHTHBIN YroJl.

JloHOopHO-akenTopHas CBA3b. BomopoaHas cBs3b.

Kunkoe cocrostnue. BinusiHue BOAOPOIHOM CBA3U HA CBOMCTBA KUAKOCTH.

Paz6aBieHHbIC pacTBOPHI HEIIEKTPOJIUTOB. OcMOTHYECKOE aBiieHue. Y paBHenue Bant-I'odda.
JlaBjieHrE HACBIILIEHHOrO NIapa HaJ pacTBOpoM. 3akoH Payins. Temneparypsl KUIIEHUsI M KpUCTal-
mu3anuu. Kpuockonus u 30yuIMOCKOIHS.

Teopus anexTponuTrueckoil aucconuanuu Appenuyca. Poiabs pacTBopuTesns B mpouecce pacraja
9JIEKTPOJIUTA HAa UOHBL JludnekTpudeckas IPOHUIIAEMOCTh U MOHU3UPYIOIIAsi CIIOCOOHOCTh pac-
TBOPUTEJIS.

Cnabble U cubHBIC 3TEKTPOIUTHI. CTeNeHb TUCCOLUAUU U €€ CBSI3b C M30TOHUYECKUM Kod(hu-
LIUEHTOM.

3akoH JeiicTBUS Macc U pacTBopbl. KoHCTaHTa Auicconuanuy ciaabbIX 3JEKTPOIUTOB. 3aKOH pas-
6aBnenust OcTBasibga. BiusiHHEe OJHOMMEHHOTO MOHA HAa JUCCOILHUAIMIO CIa0OT0 3JIEKTPOJIHTA.
CryneHuaTasi Juccoluanus.

CocrostHHE 2IEKTPOIUTOB B pacTBope. MoHbI 1 HequcconnupoBanHbie MOJieKybl. Koaddumment
akTuBHOCTH. [ToHsATHE 00 MOHHOM CHIIe pacTBOpA.

HNounnbie peakuuu. Y CIOBHUS CMEILICHUSI MOHHOTO paBHOBecHUs. [Ipon3BeneHne pacTBOPUMOCTH.
DIeKTpoNUTHYECKas AUCCOLMALIMS MOJIEKYH BObl. IoHHOE Ipou3BeIeHHE BOJBI.

Bonopoansiii nokaszarens. Crioco0s! onpenenenust pH. KucinotHo-ocHOBHbIE MHIUKATOPBI.
I'mpponus. CreneHb rupoiusa, €€ 3aBUCHUMOCTb OT KOHUEHTpaluu, temneparypbl. KoHcraHnTa
TUIPOJIN3A.

Paznuunsle cinyyaun runpoinusa. [Ipumepsr.

CoBpeMeHHbIE TEOPUU KUCIIOT U OCHOBAaHUI.

Baxueiiline OKUCIUTENM U BOCCTAHOBHUTENU. VI3MEHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
CBOICTB 3JIEMEHTOB B IEPUOaX U MOJArPYIIAX.

CocraBiieHrne ypaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. Kmaccudukanus okuc-
JIUTENbHO-BOCCTAHOBUTEIbHBIX PEAaKIMil. BpluncieHne XuMUYeCKUX 3KBUBAJIEHTOB OKUCIUTENS U
BOCCTAaHOBUTEIIS.

Bnusinue temmeparypbl, KOHUEHTPALUN PEAareHTOB, UX MPHUPOJbI, CPEIbl U APYTUX YCIOBUHN Ha
IIPOTEKaHNE OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX NpolieccoB. YpaBHeHus HepHcra. Mcnonb3oBa-
HUE TaOJIMIl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX MOTEHIIMAJIOB JIJIsl PEIICHHs BOIPOCca O BO3ZMOXK-
HOCTH ITPOTEKAHUS PEAKIINH.

TepMmonnHaMuyeckasi cucreMa. 3aKOH COXpaHEHUs SHEPruu. BHYTpeHHsS SHEPTUs U SHTAJIBIINS.
OK30- U DHIOTEPMUYECKUE PEAKIIUU. TepMOXUMHUYECKUE YPAaBHEHUS.

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

Ontanenus oOpa3oBanus. CtaHnapTHbele cocTOsSHUS BemiecTB. CTaHaapTHas SHTaIbIUs 00pas3o-
BaHUs U CTOPaHUS.

Makpo- u MukpococTosiHus. BepostHocTh cocTosiHus. [Tonarue 06 sutponuu. CranaapTHas >H-
Tponus. i3MeHeHue SHTPOoNNY B pa3IMYHBIX MPOIIeccax.

ITonsarue o6 »neprum I'm60ca, ee M3MEHEHNH Kak Mephl peakMoHHON crocoOHocTH. Kpurtepuit
COMOIIPOU3BOJIBLHOCTHU IIPOIIECCOB B CUCTEMAX.

OO6parumMble 1 HeoOpaTUMBIE MpoIEecCchl. | OMOreHHbIe U reTeporeHHble paBHoBecHs. KoHcTaHTa
paBHOBECHSI B TOMOT'€HHBIX U F€TEPOTr€HHBIX CHCTEMAX.

KoHncranTa paBHoBecus. CBs3b KOHCTAHTBI PABHOBECHS CO CTAaHAAPTHBIM M3MEHEHUEM SHEPIUu
['uG6ca.

[Tpuauun Jle-latense. BausiHue temneparypsl, 1aBIEHUS U KOHLEHTPALUU PEareéHTOB Ha paB-
HOBECHE.

OneMeHTapHble U HedJeMeHTapHble peakunu. Knaccudukarnus peaxiuif. CKOpOCTh peakiuil B
TOMOT'€HHBIX U T€TEPOreHHBIX CHCTEMAaX.

@DaxTOopHl, BAUSAIOLUINE HA CKOPOCTh PEAKIIMU. 3aKOH AecTBUsI Macc. KoHCTaHTa CKOpoCTH.
MonekynsipHOCTb U MOPANOK peakuuu. [lopsaok HealeMeHTapHbIX peakLni.

3aBHCUMOCTB CKOPOCTH peakIu OT Temreparypsbl. [loHsTHEe 00 aKTUBHOM KOMIUIEKCe. DHEprus u

17



SHTPOTMHS AKTHBAIIHH.

44, O0mue cBOWMCTBAa pacTBOPOB. PacTBOpHI Kak MHOTOKOMIIOHEHTHBIE CHUCTeMbl. Kiaccudukanus
JIByXKOMITOHEHTHBIX pacTBOpOB. lIporeccesl, conpoBoxknatomume odpazoBanne pacTBopoB. Colib-
BaTaIusl.

45. PaznuuHble BUJIbI BBIPAXKEHUSI KOHLIEHTPALMK PACTBOPOB U UX B3aUMHbBIE [IEPECUETHI.

46. 3aKOHOMEPHOCTH PACTBOPUMOCTHU r'a30B B )KUJKOCTAX. 3aKoH [ enpu. BnusHue Ha pacTBOPUMOCTH
IIPUPO/IBI BEILIECTB, TEMIIEPATYPhI, AABJICHUSA. 3aKOH PaCIpeeICHUS.

47. HoMeHKJIaTypa U OCHOBHBIE THIIbI KOMIUIEKCHBIX coenuHeHuil. Knaccudukanus KOMIIEKCOB IO
BH]1Y KOOPJUHUPYEMBIX JIMTAH]IOB.

48. DIIEKTPOXUMUYECKUN PsIJl HAMPSDKCHUH MeTauioB. [anpBanuuyeckue aeMeHTsl. DJIC raapBaHu-
YECKOT0 3JIEMEHTA.

49. DieKTponIn3 Kak OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN npouecc. 3akonbl Papanes. [Ipaktuueckoe
3HAUEHUE DIIEKTPOIM3A.

50. DnexTponn3 pacIiuiaBoB U BOJHBIX PACTBOPOB 3JIEKTPOIHUTOB.

51. Koppo3sus meramioB. MeToabl 3alUThl OT KOPPO3UH.

Buaer (oopazey) k 3x3ameHy (IPOMeKYTOYHBIH KOHTPOJIb )

2
1. Kakoe KOJIM4ecTBO BeIecTBa MOJIEKYJ Bogopoa coaepxkar 12,04-10 > ATOMOB BOozOpoia?
2.Hanmcate  MOJIGKYNSIpHOE, TIOJHOE M COKpAIlEHHOE HOHHOE  YPaBHEHUS  PEAKIIMU

Fe(OH), + HNO, —»
[To nonHOIt hopme cOCTaBUTH MOJNEKYJISIPHOE YpaBHEHUE:
Pb2" +S2” — PbS
3. B monekynspHoii 1 noHHO# opme paccmorpeTh ruapon3 NazPO,4. YkazaTs cpeny (Kucias,

HelTpasibHas UM LIeJIOYHAast) PeakLnu.
4.VIOHHO-37I€KTPOHHBIM METOJIOM OIPENEIUTh KO3((DULIMEHTHI B YpaBHEHUN PEAKIUU:

Al + H,O + NaOH —[AI(OH) " +H,+ ...

5. Vkaxute, u3MeHenueM kakux napameTpos (T, P, C) MOXKHO cMECTUTh XMMUYECKOE PaBHOBECUE C
LIEJBI0 YBETUYEHHS BBIX0O/1a IIPOYKTOB PEAKIUH: H,S., + 1, <> S, +2HI;AH)0

6. BomopoaHslii anektpos cpaBHeHus. CTaHIapTHBIN SJEKTPOIHBINA IoTeHIHaN. Y paBHeHne HepHcTa.

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

Bomnpocel K onpocy mo TeMam J1a60paTopHbIX padoT (npumepot), (TEKyUIHil KOHTPOJIb)

Paznen 1. rema 1.1.-1.2. JIabopatopHast paGota Nel

«Ornpenenenne 3KBUBAJIEHTHON MacChl HEU3BECTHOI'O METaJIa
1.®opMyIMpoBKa 3aKOHA COXPAaHEHUS MacChl M SHEPTUHU, €T0 MATEMAaTUUYECKOE BBIPAKEHUE.
2.DopMyIMPOBKA 3aKOHA COXPAHEHUS MACCHI.
3.®opMynMpOBKa 3aKOHA IIOCTOSHCTBA COCTABA.
4.®opMynHpOBKa 3aKOHA KPaTHBIX OTHOLLIEHHIA.
5.®opmMynupoOBKa 3aKOHA SKBUBAJIEHTOB, €T0 MAaTEMaTHYECKOE BbIpAXKEHHE.
6.01peneneHye NOHATHIL: MOJIb BEILIECTBA, OTHOCUTEIbHAS MOJIEKYJIIpHAs Macca, MOJIsipHasl Macca.
7.0mnpeneneHue MOHATHIA: SKBUBAJIEHT 3JEMEHTA, MOJSpHAs Macca 3KBUBaJEHTa, Gopmyia Uit
pacuera MOJISIPHON MacChl DKBUBAJIEHTA 2JIEMEHTA.
8.0mpenenenne MOHATHI: SKBUBAJICHT BEIIECTBA, MOJIIPHBIA 00beM SKBHBAJIEHTA rasa.
9.®opMynbl 1)1 pacyeTa MOJIIPHOW MacChl SKBUBAJIEHTA OCHOBHBIX (UETHIPEX) KJIACCOB HEOPTaHHU-
YeCKNX COeINHEHHMH.
10.®opmynupoBKa 3aKk0Ha ABOTapo, CMBICI U BETUYHMHA YKcia ABOraapo.
11.®dopmynupoBKa ABYX CIEICTBUM U3 3aKOHA ABOTrajipo.
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12.00beM, 3aHMMaeMbIi JTIOOBIM T'a30M MPH HOPMAIbHBIX YCIOBHX (H.y.). [IpuBectn 3HaueHUs
JaBJICHUS U TemnepaTypsl nipu H.y. B cuctemax CHU u CI'CE.

13.Marematnyeckoe BhIpakeHHE 00hEIMHEHHOTO ra30BOro 3aKoHa (ypaBHeHus KianeipoHa).
14.Marematuueckas 3anuch ypaBHeHus MenneneeBa — KnaneiipoHa.

15.IToHsTHE NAapUMaIbHOrO JABJICHUS ra3a. 3aKOH NaplUuaibHbIX JaBiaeHuM [lanbroHa.

16. BemectBo coctout u3 meau u cepbl. M3 0,667 r aToro Bemecrsa nonydero 0,556 r okcuma me-
au(1l). BerauenuTe MaccoBYIO JIOJIO MEIU B BEIIECTBE U HAAUTE ero GopMyiTy.

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

1.IlonsiTe XUMHUYECKUM 371eMeHT. UTO 03HaYaeT 3anuch lﬂ' Ru?

2.IlepeunciauTte CUMBOJIBI 3JIEMEHTOB, HA3bIBAEMBIX IEJI0YHBIC JIEMEHTHI.

3.Ilepeuncnute CUMBOJIBI JIEMEHTOB, HA3bIBAEMBIX T'aJIOTEHAMH.

4.IlepeuncauTe CUMBOJIBI 3JIEMEHTOB, HA3bIBAEMBIX IIEJI0OYHO-3€MEIbHBIMHU.

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

6.Kakue snemeHThl Ha3pIBatOT MeTayiamu. lIpuBenuTte Bce HCKItOUEHUs U3 cHOPMYITUPOBAHHOTO
MpaBua.

7.Haiite onpenenenue okcuaoB. KakoBa creneHb OKUCICHUS 00pa3yIOIero OKCU JIEMEHTAa B HU-
ke npuBeneHHbIX okcuaax: Cr,07, TiO2, Hy0,, KO,? Ha3zoBuTe 3TH OKCHIBI, IPUBEANUTE MX Tpa-
¢buyeckue GopMyIbL.

8.JlaiiTe ompeneneHnsi OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX U HecoJeoOpa3yromux okcuaos. [1pu-
BEIUTE T10 JIBa IpUMeEpa Kaxxaoro Tuna okcuoB. [IpuBeaure ux rpadguueckue Gopmysibl.

9.[aiite omnpeneneHre OCHOBAaHUIN C TOUKH 3PEHHS TEOPUU IEKTPOIUTHYECKON aucconuanuu. Yo
HA3bIBAETCS KUCIOTHOCTHIO OCHOBaHUN? Kakue 0OCHOBaHUS HA3bIBAIOTCS IIeT0o4aMu?

10.[laiiTe onpeneneHUe KUCIOT C TOYKM 3PEHUS TEOPUH BJIEKTPOIMTHUYECKOM auccouuanuu. Yro
HA3bIBAETCSI OCHOBHOCTHIO KUCIOT? [IpuBenuTe mo oqHOMY MpUMepy KUCIOPOACOAEPKAIINX U Oec-
KHUCJIOPOJIHBIX KUCJIOT, JAUTE UX CUCTEMAaTUYECKOE U TPATUIIMOHHOE HA3BAHMUS.

11./laiiTe onpeaeneHue CpeTHUX COJIEH C TOYKU 3PEHUS TEOPHH dIEKTPOIUTUYECKOMN JTUCCOITHAITIH.
Uem oTnMuaroTcsi OT HUX KUCTBIE M OCHOBHBIE conu? [IpuBenurte mo aBa mpuMmepa KUCIBIX U OC-
HOBHBIX coJjiei, Ha3oBuTe uX. [IpuBenuTe ux rpadpudeckre Gopmysbl.

12.[laiiTu onpeiesieHUe TBOMHBIX U CMEIIaHHBIX colied. [IpuBenuTe 1o aBa mpuMepa Ka)aoro THIa
3THUX colielt u Ha3oBuTe uXx. [IpuBeaure ux rpadpuueckue GopMyIbl.

13.Jlaiite ompeneneHue MoHATHS rpaguueckoi ¢popMmyisl coenvHenus. [lpusenute rpaduueckue
dopmynel coequnenuit: VOSO,4, CrOHSO3, HBrO,, CaHPO,. K kakum kinaccaM OTHOCATCS 3TH CO-
SIMHCHUS, JAlTe UX TPAIUIIMOHHBIC Ha3BAHUSI.

14.JTaiiTe ompe/eneHre MOHITHUS CTETIEHb OKUCIICHUS dJIEMEHTa B coequHeHuH. PaccumTaiite cre-
IIEHU OKHucIJIeHns diieMeHTOB B coennuenusx KoCroO7, HiPOs, SiO32', Cry(S0y)3, maiite ux Tpaau-
[IMOHHBIC HA3BaHUSI.

15.Metadochopnas u oprodhochopHas KUCIOTHI — HA YTO YKA3BIBAIOT MCIOJIB30BAHHBIE TIPUCTAB-
ku? [IpuBeaure rpaduyeckue GopMyIIbl STUX KHCIIOT.

16.I1lpuBenute 00bIuHBIE U Tpaduueckue GOPMYIBI XJIOPCOACPIKAIIUX KUCIOT, COOTBETCTBYIOIINX
CIIEYIOIIMM CTENEHsIM OKUCIIeHus xiopa: -1, +1, +3, +5, +7. IlpuBenure TpaaullMOHHBIE HA3BAHUS
9TUX KUCJIOT. Ha 9TO yKa3hIBatOT UCIOIB30BAaHHBIC B HA3BAHUSIX OKOHUYAHUS?

17. CocraBbTe MOJNEKYISIPHBIE U MOHHBIE YPaBHEHHs PEAKIUi, C TOMOIIBI0 KOTOPBIX MOXHO OCY-
MIECTBUTD CIEAYIOIINE MPEBPAIICHUS:

S—)SOZ—>803—>HgSO4—>CrOHSO4—>NaQSO4—>NaHSO4

18 HazoBuTe KOMIUICKCHBIC COCTMHEHUS. YKAXKHUTE 3aps] KOMIUIEKCHOTO MOHA, CTETIeHb OKHCIIe-
HUS ¥ KOOPJAMHAIIMOHHOE YK CIIO MOHA-KOMIIIEKCO00pa3oBarTes, a TakyKe JEHTAaTHOCTh JIMTaHIOB.
Nas[Ag(S203)2]; [Co(NH3)s]Cly; [Be(OH)2(H20).]

19.3anumrTe ypaBHEHNE PEaKIMi B MOJICKYIsipHOM 1 HoHHOM Buje: Cry(SO4); + BaCl,—
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Pa3nen 2. rema: 2.1. Jlabopatopnast pabota No3
«CTpoeHue aTomMa 1 IepuoArUecKas cucteMa XxuMudeckux 3nemenToB JI.M1.MenzaeneeBa»

1.Mopnens bopa ctpoenus aroma. [loctossHHas 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 MEXIY YHCICHHBIMU U OyKBEHHBIMH
0003HaYEHUSIMH OpPOUTAILHOTO KBAHTOBOT'O YHCIIA.

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

7.®Pu3nyecKnil CMBIC U 3HAUEHUS, IPUHUMAEMbIE€ CIUHOBBIM KBAHTOBBIM YHMCIIOM.

8.YcioBHas 3aMuch IHEPreTUYECKOM TuarpaMMbl MHOTORJIEKTPOHHBIX aTOMOB.

9.®opMynupoBKa U PU3UIECKUIN CMBICI MPUHIIMIIA MUHUMYyMa YHEPTUH.

10.®@opmynupoBka u ¢puznyeckuit cmbica npuHiuna [laymnu.

11.®opmynupoBKa u GU3NIECKUN CMBICI TpaBuiIa XyHa.

12.®opmynupoBka npasuia KieukoBckoro.

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

14.PaccuntaiiTe MaKCUMaIbHOE YUCIIO AJIEKTPOHOB, KOTOPhIC MOT'YT HaXxoauThcs Ha 3P u 5f opOu-
TasX.

15.IIpuBenute coBpeMeHHyI0 popmynupoBky [lepuonndeckoro 3axona J[.11.Menneneena.
16.0npenenenue u GU3MYECKUN CMBICI MOHATUN: 3()PEKTUBHBIN 3apsia sAApa, MOCTOSHHAS dKPaHH-
poBaHusL.

17.Ilouatusa paguyca atoMa 1 noHa. Kak M3MeHsieTcs paanyc 4acTULIBI IIPH MIEpexoie: aTOM — €ro
MIOJIOXKUTEIBHO 3apSKEHHBIN MOH, aTOM — €0 OTPULATENILHO 3aPSKEHHBIN HOH?

18.Kak 1 nouemMmy U3MEHSIOTCS paJlyChl aTOMOB IPU NEPEMELIEHUH BAOJIb IIEPUO/IA CIEBA HAIIPABO
U IIpU NIEPEMELIEHUH CBEPXY BHU3 BJI0JIb IVIABHBIX U TOOOYHBIX NOArPYHH?

19.0npenenenne NOHATUSA YHEPTUS NOHU3ALMY, €IUHULBI €€ U3MEPEHUS U XapaKTep €€ U3MEHECHHUs
B [IEpHOJax U IpyIIax.

20. Omnpenienenue MOHATHS SHEPTUS CPOJICTBA K JIEKTPOHY, €AMHULIBI €€ U3MEPEHUS U XapaKTep ee
M3MEHEHHUs B IEpHoax U rpymmax.

21.I1onsTHE N GU3NUECKUIN CMBICI 3JEKTPOOTPULIATEILHOCTH 31€MEeHTOB o Maruukeny. Enunuiiel
€€ U3MEPEHHUS U XapaKTep U3MEHEHUsI B IEpHOJaxX U IpyIIax.

22.0THOCHTENBHBIE 2JIEKTPOOTPULIATENBHOCTH 110 [loNMHrYy: Kak OLEHMBAIOTCA U 3aKOHOMEPHOCTH
M3MEHEHHUS UX 3HaUYE€HUH B epUOIax U rpymnmnax.

23. HanuuTe 31€KTpOHHBIE (pongmH IIPUBENICHHBIX HMUKE HOHOB. K ceMelCTBY KaKUX 3JIEMEHTOB

OTHOCSITCSI aTOMBI 3TuX HoHoB? Sn°", Mn", Cu2+, Cr3+, s%,

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

3ananme 1. UccienoBanue OKMCJINTENbHBIX CBOMCTB IEPMAHIAHATA KAJIUs B KUCJIOH cpeje.
Hnst pactBopa ¢ pH, 3a7aHHBIM BapuaHTOM, PACCUUTHIBAIOT 3HAYEHHUE DJICKTPOJHOrO MOTEHIMAIa
CHEAYIOIIEN OKUCIUTEIBHO-BOCCTAHOBUTEIBHON CUCTEMBI:

MnO, +8H' + 5¢ = Mn?" + 4H,0,

€CJIM KOHIOCHTpAaluA MnO4_ )41 Mn2+, a TaKKC TCMIICPATypa U JaBJICHUC COOTBCTCTBYIOT CTAHAAPTHBIM.

CpaBHI/IBaIOT BBIUUCJICHHOC 3HAYCHUC JSJICKTPOAHOTO NMOTCHIHAJIA CO CTAHAAPTHBIM U JCJIAKOT BbI-
BOJ O BJIMAHUMA CPEABI HA OKHCIINTCIIbHBIC CBOICTBa NepMaHraHaT-muoOHOB.
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CtposiT rpaduK 3aBUCUMOCTH OKUCIUTENbHOTO noteHnuana MnO, /M n** or pH cpensr. 1Ipu xakux
pH Bo3mokHO BoccTaHoBieHne noHOB MNO,4” nonamu:
I', Br’, CI"? [Toka3siBatoT 3T1 00J1acTH Ha rpaduke.

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

B Tpu oTnenbHbIE TPOOHPKHU C paCTBOPOM IEpMaHraHaTa Kajus 100aBISIOT pa30aBIEHHYIO CEPHYIO
KHCJIOTY, TaKoil ke 00beM BOJbl U KOHIIEHTPUPOBAHHBIN PAacTBOP LIEJIOYH. 3aTe€M B KaXKAYI M3 MPOOHU-
POK MpHOABIIAIOT CBEXKEIPUTOTOBICHHBIN pacTBOp cyiabputa HaTpusi NapSOs. [{ns oObsicHenus Habro-
JIaeMOT0 MMEIOT BBHUJLY, 4TO B KHCIIOH cpeae oOpasyiorcst nousl Mn?*, B Heitrpansroit - MnO; i B critb-
HOIIETO4HOM cpese - HoHsl MNO4>. TIoNB3ysch HOHHO-3IEKTPOHHBEIM METOIOM, COCTABISIOT MONHBIC
YPaBHEHMsI PEAKIIMH.

Ha ocHoBaHnUM BRIMMCICHHBIX Ui BeeX peakiuid 3Hauennit 3J1C nenaroT BBIBOJ 00 OKHCIUTEIHHOM
CIOCOOHOCTH I€PMaHIraHaTa Kajaus B KMCJION, HEUTPAJIbHOM U 11IEI0YHOM cpenax.

3aganue 3. AHAJM3 32/1aHHOI OKHC/JIMTEIbHO-BOCCTAHOBHUTE/ILHOM pPeaKIuu.

Jis 3amaHHOM mapsl BellecTB (B COOTBETCTBMM C WHAMBUIYAJIBHBIM BAapHUAHTOM) 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 MOJIHOE YPaBHEHUE PEaKLUU.

3ananue 4. CpaBHeHHe OKHCJIUTEIbHO-BOCCTAHOBUTEIbLHBIX CBOMCTB BElIECTB.

Jns 3apaHHOrO BeniecTBa (B COOTBETCTBUM C MHJMBUYaIbHbIM BapUAHTOM) ONPEAEISAIOT CTENEHU
OKHCJICHUS aTOMOB U OTMEYArOT, OKHUCIMUTEIEM WM BOCCTAHOBUTEIEM MOXET OBbITh 3TO BEILECTBO B
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX peakiusax. [Ipu HeoOXoauMocTH HCNONb3YIOT 3HAYEHUsI CTaHAapT-
HBIX 3JIEKTPOJIHBIX TOTEHIHAJIOB.

W3 npuBeACHHOTO CHHCKA PEaKTHBOB BHIOMPAIOT HE MEHEE JIBYX, KOTOPhIE MOTYT B3aMMOJAEHUCTBO-
BaTh C 33JJaHHBIM BELIECTBOM.

VYKka3pIBalOT B IMpENIOJIaraéMblX pEaKUMsIX OKUCIUTENIb U BOCCTAaHOBUTENb, paccuuThiBatoT JD/[C
JUIsl CTaHJAPTHBIX YCIOBUH.

[Tonb3ysick MOHHO-3JIEKTPOHHBIM METOOM, COCTABJISIOT IIOJHbIE 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 MPOrpaMMoi 00yueHusl yueOHbIE 3aJaHUsl BbI-
IIOJIHEHBI.

OO0yuarmuiicss JEeMOHCTPUPYET CIOCOOHOCTh TPUMEHSATH
€CTECTBEHHOHAY4Hble 3HaHUS B 00JacTu NMpodecCHoHaIbHONW Aes-
TEIbHOCTH B paMKaxX M3Y4EHHOM AUCLMIUIMHBL, @ B YACTHOCTH: Je-
S MOHCTPUPYET CIIOCOOHOCTh OOOCHOBAHHOT'O BHIOOpA YCIOBUH MpO-
Beicoknii (oTmmumHo) TEKaHHUs, BbIOOpA PeareHTOB U UX KOJIMYECTBEHHBIX COOTHOIICHUH,

($a30BOro COCTOSHUS AJIs1 ONTHUMAJIBHOTO MPOBEICHHUSI XUMHUECKUX
MIPOLIECCOB. YCHEIIHO MPUMEHSET 3HAHUS OCHOBHBIX 3aKOHOB XH-
MHH, CTPOEHHSI M PEAKLIMOHHOW CIIOCOOHOCTH BEILECTB JJIS pelle-
HUS MTOCTaBJIEHHBIX 331a4. Crioco0eH MpPOBOJIUThH aHAIHU3 MOJIyUEH-
HBIX JIAHHBIX, JI€aTh NPaBUIbHbIE, HAYYHO 0OOCHOBAaHHBIE BHIBOJIBI.
['oToB mpeayiarath CBOM CHOCOOBI pelICHHUs MOCTaBICHHBIX 3ajady.
["'oTOB paboTaTh KaKk B KOMaHJe, TaK U MHIMBU1YaJIbHO.

Teoperndeckoe comepkaHue Kypca OCBOEHO TOJTHOCTBIO, BCE
IPeyCMOTPEHHBIE IPOrpaMMOii 00yueHHs yueOHbIe 3a/1aHHs BbI-
«» TIOJTHEHBI ¢ HE3HAYUTEILHBIMHU 3aMEUaHHSIMU.
(xoporo) OOyuatonuiics JE€MOHCTPUPYET CIIOCOOHOCTh NPUMEHSTH
€CTECTBEHHOHAY4YHbIe 3HaHUs B o0jacTu mpodeccuoHaIbHON ned-
TCJIIbHOCTHU B paMKax H3y‘IeHHOI>'I JUCHUIIJIMHBI, @ B YaCTHOCTH:

bazosniit
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Yposens chopmu-
POBaHHBIX KOMIIE-
TEHUUHN

Ornenka

TlosicHenns

CIOCOOCH MPOBOJIUTH OOOCHOBAHHBIM BBIOOP ONMTHMAIBHBIX YCIO-
BUU MIPOTEKAHUS PEaKIuii, 3HAET CIIOCOObI BIUAHUSA Ha XUMHUUECKUN
MpOLIeCC C LEIbI0 €ro YCWJICHHUS WM OCTaHOBKH. OOyuarommuiics
UCIIOJIb3YET OCHOBHBIE 3aKOHBI XUMHUU JJISl PEUICHHs] KOHKPETHBIX
3a/71a4, HA OCHOBE 3HAHUW O CBOKCTBAX M CTPOCHHUM BEILECTBA IPO-
BOJUT MOAOOp peareHTOB, CIOCOOEH MPOBOJUTH aHAIU3 MOJYYEH-
HBIX JIaHHBIX, HO JIOMYCKAe€T HETOYHOCTU B (HOPMYIUPOBKAX U BbI-
BOJIaX.

IToporossrit

«3»
(ynoBneTBopu-
TEIIbHO)

TeopeTnueckoe colepkaHHe Kypca OCBOEHO YAaCTHUYHO,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOIPaMMOI 00yYEeHHUS y4EOHBIX
3aJaHUH BBIIOJIHEHO, B HUX UMEIOTCS OLINOKH.

OOyyJaronuicss YaCTHYHO CIOCOOCH NMPUMEHSTh €CTCCTBCH-
HOHAYYHBIC 3HAHUS B 00JIaCTH TTPO(HECCHOHALHON ACSITETLHOCTH B
paMKax W3y4eHHOW TUCIHUIUIMHBI, @ B YACTHOCTH: MOXET IOJI PyKO-
BOJICTBOM OCYIIECTBJISATH BBIOOP ONTHUMAIBHBIX YCIOBHH MpOTEKa-
HUS PeaKkldi U BO3MOYKHOCTH BIIMSHHUS Ha CMEIICHUE XMMHUYECKOTIO
paBHOBECHSI, C IICIBIO YBEIMYCHHUS BBIXOJIA TPOAYKTOB PEAKIIHH.
CnocobeH moadupaTh peareHTHI JJIS PEUISHUs IMOCTaBJICHHBIX 3a-
Jad, TMPU 3TOM HCIOJIB3yeT 3HAHUS 3aKOHOB XUMHUH, CTPOCHUS Be-
IIECTBA U €T0 XUMHUYECKOW aKTUBHOCTH. CrioCOOEH MPOBOANTH aHa-
T3
MOJIYYCHHBIX PE3yJIbTaTOB UCCIICIOBAHHUS, JOIYCKask HE3HAUNTEIb-
HBIE OIINOKH.

Huskuii

«2»
(HEeYTOBIETBO-
PHUTEIIBHO)

TeopeTnueckoe cojepKaHUE Kypca HE OCBOCHO, OOJBIINH-
CTBO MPEIYCMOTPEHHBIX MPOTPaMMOi O0ydYeHUsI YICOHBIX 3aJlaHUi
100 He BBIMOIHEHBI, MO0 cofepk aT TpyOble OUIUOKHU; TOMOTHH-
TeTbHAsI CAaMOCTOSITeNIbHAS pa0oTa HAJl MaTepPHaIOM HE MpHUBENa K
KaKOMY-ITH0O 3HAYUTEIHLHOMY MOBBIIICHUIO KaueCTBa BBIMIOJIHEHUS
y4eOHBIX 3a7JaHUH.

OOyyaromuiics He CHOCOOEH NMPHUMEHATh €CTECTBEHHOHAYY-
HBIC 3HAHMSI B 00JIaCTH TIPOPECCHOHATBHON JEATSIILHOCTH B paMKax
M3YYEHHOUN TUCIHIUIMHBL, 2 B YACTHOCTH: HE 3HAET OCHOBHBIX 3aKO-
HOB XUMUH, TUIOXO MPEACTABIISET BO3MOXHOCTh MX HCIIOIH30BAHUS
IpU TPOBEICHUU BBIUMCICHUN IO ypaBHEHHSM peakiuii. Mmeer
cima0ble MPECTABIICHUS O CTPOSHUH BEIIECTB U UX XUMHUYECKOHN aK-
TUBHOCTH, O CIIOCO0aX MpPEeBpAIIeHUs] OJHUX BEIIECTB B ApPYyTUe, HE
BJIQJICET METOJAaMH BBIOOpA ONTUMAIBHBIX YCIOBHHA TPOTEKAHUS
peaKkiuii ¥ BO3MOXHOCTH BIIUSIHUS Ha CMEIIEHHE XUMHYECKOTO
pPaBHOBECHSI, C IIEIBI0 YBEIIMUSHUS BBIXO/Ia MPOIYKTOB peakiuu. He
CIoco0eH MoA0MPaTh peareHThI I PEeIIeHUs TOCTaBIEHHBIX 3a/ad.
He Bnageer HaBpikamMu 0000IIEHUS U OLIEHKH MOTYYEHHBIX PE3YJib-
TaTOB MCCJICIOBAHUS.

8. Metoguyeckue yKkazaHusi AJ1s1 CAMOCTOSITEIbHON PadoThI 00y4aromuxcst

CamocrosrenbHas paboTa ClOCOOCTBYET 3aKPEIJICHUIO HAaBBIKOB pabOoThI ¢ yueOHOM 1 Hay4yHOH JIH-
TepaTypol, OCMBICIIEHUIO U 3aKPEIUICHUIO TEOPETHYECKOr0 MaTepHualia, ClIOCOOHOCTH MCIIOJIb30BaTh OC-
HOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI B TPO()ECCHOHAIBHON AEATEIbHOCTH.

CamocTosiTenbHass paboTa BBINOJIHIETCS BO BHEAYIUTOPHOE (ayIUTOPHOE) BpeMs MO 3aJaHUIO0 U
IIPU METOJMYECKOM PYKOBOJICTBE MpENoaBaTes, HO 0€3 ero HemoCPEACTBEHHOTO Y4acTHs (TIPH YacTH4-
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HOM HENOCPECTBEHHOM YYaCTHH IPETO1aBaTells, OCTABIISAIONIEM BEIYIIYIO POJIb B KOHTPOJIE 3a paboToi
CTYJICHTOB).
Dopmul camocmoamenvbHol pabomsl 0aKaIaBpOB pa3HO0Opa3Hbl. OHM BKIIIOUYAIOT B CeOsl U3yye-
HUE y4yeOHOM, HAyYHOH M METOJIMYECKOW JUTepaTyphl, MaTEpUaIoOB MEPUOIUUECKUX M3JIaHUH C IpUBIIe-
YEHUEM 3JICKTPOHHBIX CPEACTB O(PUIMANBHOM, CTATUCTUYECKOH, MEPUONYECKON U HaydyHOU MH(OpMa-
07078
B nporniecce n3yuenuss nucturuimHbl « XuMus» OakanaBpamu HampasiaeHus 08.03.01 «Crtpoutens-

CTBOY» OCHOBHbIMU SUOAMU CAMOCMOSAMENbHOU pa6ombz SABJIAIOTCA:

- IOJATOTOBKA K ayAUTOPHBIM 3aHATUAM (JIEKUIUSIM U MPAKTUYECKUM 3aHITHUSIM) U BBIIIOJIHEHUE CO-

OTBETCTBYIOILLIUX 3aJaHUN;

- caMOCTOsTeNIbHasl paboTa HaJ OTIEIbHBIMU T€MaMHU y4e€OHOW NUCHUIUIMHBI B COOTBETCTBHH C

y4eOHO-TEMAaTUYECKUM ILJIAHOM;

- IOJArOTOBKA K DK3aMEHY.

Ha 3aHATHAX JIGKHMOHHOTO THUIA IMPENoJaBaTeNlb M3JIaraeT M pa3bsCHIET OCHOBHBIE, Hamboiee
CIIOKHBIE TTOHSATHUS TEMBI, a TAKXKE CBSI3aHHbIE C HUMH TEOPETUYECKHE U MPAKTHUECKHUE POOJIeMBbl, JaeT
PEKOMEH/Iallii Ha BBIIIOJIHEHUE CAMOCTOSITENIbHON paObOTHI.

B xope nekuuii 00y4aromumMcs peKOMEeHIyeTCs:

- BECTU KOHCIIEKTUPOBaHUE Y4eOHOT0 MaTepuaa;

- oOpamaTh BHUMaHUE Ha OINpeIeNeHUs MOHATHM, (OPMYIHPOBKH 3aKOHOB M X MaTeMaTUYECKOE
BBIPOKEHHE, MOJOKEHHS, PACKPBIBAIOIINE COICPKAHUE TE€X WM MHBIX SBJICHUM M MPOLIECCOB, HAYYHbBIC
BBIBO/IbI U MTPAKTUYECKUE PEKOMEHIALNH 110 UX PUMEHEHHUIO;

- 33/1aBaTh MPEIOJIaBATEI0 YTOUHSIOIIME BOIIPOCHI C LIEJIbI0 YSACHEHUS TEOPETUYECKUX MOJI0XkKe-
HUM, pa3pelieHus CIIOPHBIX CUTYalui.

B pabounx KOHCIEKTax >KelaTelbHO OCTaBJIATH IOJIA, Ha KOTOPBHIX BO BHEAYIUTOPHOE BpEMS
MOKHO C/eJaTh TMOMETKH U3 y4eOHO-METOJUYECKOro 0OecTeyeH s Al CaMOCTOSTENIbHON paboThl 00Y-
YalOIIMUXCS, JOIMOJIHAIOIIEI0 MaTrephall MPOCHyIIaHHOW JIEKIMH, a TAaKKe IOMETKH, MOJYEPKUBAIOLINE
0CO0YIO0 B&KHOCTh T€X UJIM MHBIX TEOPETUUECKHUX MOJIOKEHUH.

Jlns ycrenmHoro oBia/ieHus KypcoM HE0O0X0AMMO MOCEIIaTh BCe JIEKIMH, TaK KaKk TeMaTUYeCKUu
MaTepuai B3aMMOCBS3aH MeX1y co0oil. B cnyuasx mpomycka 3aHATHS CTYIEHTY He0OXO0IMMO CaMOCTOS-
TETbHO M3YYUTh MaT€pUal U OTBETUTh Ha KOHTPOJIHLHBIE BOMPOCHI MO MPOIYIICHHOW TeMe BO BpPEMs MH-
JUBUTyaJIbHBIX KOHCYJIbTALIHI.

JlaGopaTopHbie 3aHATHS — 9TO aKTUBHAs (hopma yuebHoro mnporiecca. [Ipu moaroroske k y1adopa-
TOPHBIM 3aHATHUSM OOy4aroleMycs HeoOXOIUMO M3YYHUTh OCHOBHYIO JINTEPATYpPY, O3HAKOMHUTCS C JO-
MIOJIHUTENBHON JIUTEPATypOi, y4ecTb PEKOMEHJAINK MpenoaaBaress. TeMbl TEOPETUUECKOTO Co/epKa-
HUS TPEIIoNiaraloT JTUCKYCCHOHHBIM XxapakTep oOcyxkaeHus. bomblias yacTh TeM AMCHMILTAHBI HOCHT
MIPaKTUYECKUM XapakTep, T.€. IMPEANoJaraeT BHIIOJHEHHE J1a0OpaTOPHBIX 3aJaHUIl M pelleHue 3ajad,
aHaJIN3 MPAKTUYECKUX CUTYyaIUHl.

BaxHoil yacThio caMoCTOATENBHON palOoThl SBJISETCS YTEHHE y4eOHOM M HAy4dHOM JMTepaTyphbl.
OcHoBHast GyHKIUS YUeOHUKOB — OPUEHTUPOBATH CTY/ICHTA B CUCTEME 3HAHUM, YMEHUH U HABBIKOB, KOTOpBIE
JIOJDKHBI OBITH YCBOEHBI Oy TyIITUMHE CIIEIIHATCTAMU 110 TAHHOW THCITUTUTAHE.

Ompoc 1o Teme 1ab0paTopHOit paboOThl TPEACTABISIET COOON OTBETHI HA MOCTABIEHHBIC BOIIPOCHI
nepe J1abopaTopHO paboTol | mocie e€ BBIMOJHEeHHs. M3m0okeHne B MICbMEHHOM BHUJIE PE3YJIbTaTOB
JKCIEPUMEHTAa M TEOPETUUYECKOr0 aHaJlh3a WJIM PEeIlleHHEe 3aJauu No ompeaeneHHoi teme. CoaepkaHue
MHIUBUAYAJIBHBIX BOIIPOCOB I10 TeMaM JabOpaTOpHBIX pabOT OPUEHTHPOBAHO Ha MOATOTOBKY Oakaias-
POB IO OCHOBHBIM BOIIPOCAM Kypca. YPOBEHb BBIIIOJIHEHHS MO3BOJISIET MPENOJABATENAM CYIUTh O XOJ€E
CaMOCTOSITENIbHOM paboThl OakanaBpOB B MEKCECCUOHHBIN MEPUOJT M O CTETIEHU MX MOATOTOBKH K 3K3aMme-
HY.

[TonroroBka K sK3aMeHY MPEIoJIaraer:

- U3y4Y€HHUE OCHOBHOM U JIONOJIHUTENBHOMN JIUTEPATYPHI,

- U3y4YEHNE KOHCIIEKTOB JIEKIIUH;

- y4acTHe B IPOBOJUMBIX KOHTPOJIbHBIX OMPOCax.
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9. Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHI, HCIOIb3YeMbIX
IPH OCYLIECTBJCHHH 00Pa30BaTEJILHOIO NIPOIECCa M0 JUCUHILINHE

JlJis yCcHenrHoro OBaieHus AUCUUIIIIMHON UCTIONB3YIOTCA ClIEAyolne HHPOPMAIIMOHHBIE TeX-
HOJIOTHH O0yUYCHHS:

e [lpu mpoBemeHHH JCKIMH HCIOJIB3YIOTCSA MPE3CHTAIMK MaTepuaia B mporpamme Microsoft
Office (PowerPoint), Beixoq Ha mpodecCHOHATBHBIC CAWTHI, HCIOIB30BAHUE BHICOMATCPHATIOB
Pa3IMYHbBIX HHTEPHET-PECYPCOB.

e JlabGoparopHble 3aHATHS 10 IUCIHILIMHE MPOBOJATCS B CIEHUAIN3UPOBAHHON y4deOHOU
ayTUTOPHUH.

JlaGopaTopHble 3aHATHS MO TUCIMIUIMHE MPOBOISATCS C MCIOIB30BAaHUE PA3IIMYHOTO JIAOOPATOP-
HOTO 00OpYyJIOBaHUS, a TaKKe Ha J1a0OpaTOPHBIX CTEHAax-ycTaHOBKax. Ha 3anstuu oOydvaromuiics 3Ha-
KOMHUTCA C (PU3UKO-XMMHUYECKMMH METOJaMH aHalln3a OOBEKTOB OKpYXKAalomleW cpeibl, paboTod u
YCTPOICTBOM IbUIE Ta3004YUCTHOTO O0OPYIOBAHUS U MPUOOPOB, UCIIOJIB3YEMBIX MPHU UCCIETOBAaHUH 00b-
€KTOB OKPYKAIOIIEH Cpe/bl, YUUTCS TOTOBUThH CTaHIAPTHBIE PACTBOPHI, CTPOUTH KaTHOPOBOYHBIE rpadu-
KM U T.1L.

B mpomecce u3ydeHHs] MUCHMIUIMHBI YYEOHBIMH IIETSMH SIBIISIOTCS TIEPBUYHOE BOCIIPHUSITHE
yueOHOI UH(pOpMaIK O TEOPETUIECKUX OCHOBAX U MPUHIMIAX pabOThl ¢ TOKyMEHTaMu (KapThl, IUIAHBI,
CXEMBI, PETJIAMEHTHI), €€ YCBOCHHE, 3alIOMUHAHKE, a TAKKe CTPYKTYPHUPOBAHUE MOJIYUYCHHBIX 3HAHUHN H
pa3BUTHE MHTEJUIEKTYAIbHBIX YMEHUH, OPUEHTUPOBAHHBIX HA CIIOCOOBI ACSITENFHOCTH PEIPOAYKTUBHOTO
xapakrepa. [locpencTBOM HCIONB30BaHHUS 3TUX WHTEUICKTYalbHBIX YMEHHH JOCTHUTAIOTCS y3HaBaHHE
paHee yCBOGHHOTO MaTepuaja B HOBBIX CHUTYyallHsIX, IPUMEHEHHE aOCTPaKTHOTO 3HAHUS B KOHKPETHBIX
CUTYaIHsX.

Jlis DOCTHXKEHHS] TUX LeJieil HMCIONb3yIOTCS B OCHOBHOM TpaJWLIMOHHBIE HMH(POPMATHBHO-
Pa3BUBAIOIINE TEXHOJOTHH OOYYEHUS C YYETOM PA3IMYHOIO COYETAHHS IMACCUBHBIX (GOpM (JIEKIws, ja-
OopaTtopHOe 3aHSATHE, KOHCYIbTAIMs, CAaMOCTOSTENbHAsE paboTa) U PENPOLYKTUBHBIX METOJOB 00Yy4YEeHUS
(TTOBeCTBOBATEIILHOE M3JIOKEHHE YICOHON HMH(pOpMAIK, 0ObSICHUTEIHHO-ULTIOCTPATHBHOE U3JI0KEHUE)
U J1a00paTOPHO-MIPAKTUYECKUX METO/I0B 00ydeHHUs (BBIIIOJHEHHE KelC-3aaHni, pacueT 3K0OH03aIIUTHO-
ro o0opy0BaHus).

VYHuBepcuTeT obecredyeH HeOOXOAUMbBIM KOMIUIEKTOM JIMIEH3UOHHOTO MPOrpaMMHOI0 obecrede-
HUSI:

®  CceMelCTBO KOMMEpPUYECKHX OINEPalMOHHBIX cucTeM cemeilicTBa Microsoft Windows;

e oducHbIif naket npunoxxeHuit Microsoft Office;

e [porpaMMHas cucTeMma JUisi OOHapy)KeHUs! TEKCTOBBIX 3aMMCTBOBAHMN B y4eOHBIX M Hay4YHBIX
pabotax «AHTuruiaruat.BY3y;

® ByX- M TpEXMEpHAas CHCTEMa aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBaHUs 1 yepueHus: AutoCAD.

10. Onucanue MaTepuAIbHO-TeXHUYECKOMH 0a3bl, HEOOX0MMO¥ /151 OCylIeCTBJIEHUSI
00pa3oBaTe/ILHOIO NMpPoIecca Mo JUCHUILIHHE

Peanu3anus yaeGHOTO mporiecca OCyIECTBISIETCS B CHEIMATBHBIX YIEOHBIX ayAUTOPUSIX YHUBEP-
CUTETa JJIsl POBEICHUS 3aHATUHN JIEKIIMOHHOTO THIIA, JIAOOPATOPHBIX 3aHSTHI, TPYIIOBBIX U UHAWBU]LY-
aNbHBIX KOHCYJIbTAIlMM, TEKYIIErO0 KOHTPOJIS U MPOMEXKYTOUHOU aTTecTannu. Bee aymuropun yKOMILIEK-
TOBAHBI CHeHI/IaJ'II/ISI/IPOBaHHOI\/II MeOEIbI0 M TEXHUYECKUMU cp€acTBaMu 06yqu1/I51, ClIyKallluMU  1JI1
npencTaBicHuss ydeOHON uHbopManuu Oonbiioi aymutopuu. llpu HeoOXoIMMOCTH O0yYaroIIMMCS
MpeAiaraloTcss Habopsl IEMOHCTPAIMOHHOTO 000PYIOBaHUS U Y4EOHO-HATIISAHBIX MOCOOMA, obecnedn-
BAIOIINE TEMATUUYECKUE UILTIOCTPALIUH.

CamocrosiTenpHast paboTa 00yJaronuXcsl BBITIOIHSAETCS B CHEIUATHM3NPOBAHHON ayJIUTOPUH, KO-
Topass 00opyaoBaHa y4eOHOW MeOenbio, KOMIBIOTEPHON TEXHUKOH C BO3MOKHOCTHIO TOJKIIOUYCHHS K
cetu «MHTEpHET» M 00ECTIEYeHHEM JIOCTYIA B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEeIbHYIO CPENY
YIIITY.

Ects momenienue st XpaHeHus ¥ MPOGUIAKTUYECKOTO 00CITY)KUBaHUS YI€OHOTO 000pYJ0BaHUSI.
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TpeOoBaHusi K ayIUTOPUAM

HanmeHnoBaHue creliaabHBIX ITOMEMICHUH
1 TIOMETIEHUH JJIs1 CAMOCTOSITEIIFHON PabOTHI

OCHAaIIEHHOCTD CIIEIUAIBHBIX MOMEILEHNI
1 TIOMETEHUN JJIS1 CAMOCTOSITEITFHON PabOTHI

[Tomemenue st IEKIUOHHBIX U IIPAKTHYE-
CKMX 3aHATHM, TPYNIOBBIX U HUHAUBUIY-
QJIBHBIX KOHCYJIbTAllMi, TEKYLIEH U IpoMe-
KYTOYHOU aTTECTALUH.

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

[Tomenienue 11t 1a00PaTOPHBIX 3aHATUI

VYuebnas mabopaTopusi sl IPOBEACHUS JTabopaTop-
HBIX 3aHATUN, OCHAICHHAS JTAOOPATOPHBIMU CTOJa-
MU ¥ CTYJIbSIMH, IIKapaMu Uit XpaHEHHS PEaKTHBOB,
1a00paTOPHBIMU YCTAHOBKAMH, KOMIUICKT Y4eOHO-
HATJISTHBIX MaTepUAIOB XUMHUYECKOW TIOCYION U pe-
AKTHBAMH.

ITomereHus 1151 CaMOCTOSITEIbHOM pa6OTLI

Crounbl, CTynbs, 3KpaH, mpoekTop. Paboume mecrta
CTYACHTOB, OCHAIlICHbBI KOMIIBIOTCpAMU C BBIXOJOM B
ceTb MIHTEpHET M 3JCKTPOHHYI WH(POPMAIMOHHYIO
00pa3oBaTENbHYIO CPENY.

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

PacxonHble MaTepuansl A1 peMOHTa U OOCITY)KHBa-
HUS TeXHUKHU. MecTa JUisl XpaHeHHs 000pyA0BaHUs
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