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1. O01mue moJ10:KeHus

Jucnunianaa «XuMHsD» OTHOCUTCS K 00s13aTeNIbHOM YacTH y4eOHOT0 TIaHa, BXOSIIEro B COCTaB
o0pa3zoBaTenpHON pOTrpaMMBI BeIciero oopasoBanus 35.03.10 «Jlannmadtaas apxurextypa» (Ipoduinb
— JlanmmadTHOE CTPOUTETHCTBO).

HopmartuBHO-MeToMueckoi 6a30i s pa3paboTku paboyeil mporpaMMbl y4eOHOM AMCIUTUINHBI
«XUMHUSD SBISIOTCS:

— @enepanbubiii 3akoH "OO6 obpa3zoBanuu B Poccuiickoit @eneparuu” ot 29.12.2012 Ne 273-
®3;

- Ilpuka3z MunoOpHayku Poccun Ne 245 ot 06.04.2021 r. O6 yTBep»)ACHUH TOPSAKA OpraHu3a-
MU U OCYIIECTBIECHUS 00pa3oBaTENbHON NEATEIbHOCTH MO 00pa3oBaTeIbHBIM MPOrpaMMaM BBICIIETO
o0pa3zoBaHMs — MporpaMmamM OakaaBpHara, IporpaMmMam CHeHaInTeTa, IporpaMMaM MarucTpaTyphbl;

— Ilpuka3 MunucrepcTBa Tpyaa U couuanbHOM 3amuThl Poccuiickoit ®eneparuu N 48H oT
29.01.2019 r1oma «OO6 yrBepxkaeHun mpodeccuonampHoro crangapra 10.010 «JlanamadTHbIHI
aApXUTEKTOPY;

- Ilpuxka3 Muno6puayku Poccuu ot 01.08.2017 r. N 736 «O0 ytBepxkaeHuu ¢eaepaibHOrO
rOCYJapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHIApTa BBICIIEr0 o00pa3oBaHHMs — OakajlaBpuar IO
HanpasieHuto noArotoBku 35.03.10 JlapamadTHas apxuTekTypa» (C M3MEHEHUSMU U JOMOJHEHUSMU
26.11.2020, 08.02.2021 r.)

- VYyeOuble MmuaHbl 00pa30oBaTEeNbHON MpOTpamMMbl BhHICIIErO0 00pa30BaHUS HaNpaBICHUS
35.03.10 — JlanmmadTHas apxurekrypa (nmpodwib — JlanmamapTHOE CTPOUTEIHCTBO), IMOATOTOBKH
0akayiaBpoB 10 OYHOM, 3a04HOM (hopMaM oOyueHusi, ogoopenHsie YuenoiM coBeroM YIJITY (mportokon
Ne 3 o1 20.03.2025).

OO6yuenne mno obOpaszoBarenbHOi 35.03.10 — JlammmadTthas apxurekrypa (mpoduns — Jlann-
maTHOE CTPOUTENBCTBO) OCYLIECTBIISIETCS. HA PYCCKOM SI3BIKE.

2. IlepevyeHb NIIAaHUPYEMBbIX Pe3yJbTATOB 00y4eHHUS 10 AMCIHUILIHNHE, COOTHECEHHBIX
¢ IVIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHUA 00pa30BaTEJIbHOM MPOTrPAMMBI

HJ'IaHI/IpyeMI)IMI/I pe3yibTaTaMu 06y‘-ICHI/I$I Mo JUCHUINIMHE ABJIAIOTCA 3HAHUWA, YMCHUS, BIIaACHUA
W/WIN OTIBIT JESTETbHOCTH, XapaKTepU3yIoIIue 3Tanbl/ypoBHH (OPMUPOBAHUS KOMIIETEHLIMH U obecre-
YUBAIOIINE JOCTHKEHHUE MJIAHUPYEMBIX Pe3yIbTaTOB OCBOEHHUS 00Pa30BaTEIbHOM MPOrpaMMbl B IIEJIOM.

Ilesb ocBOeHUsI AUCHMILIUHBI [T0JTyuyeHHE 0a30BbIX 3HAHUN MO OOLIMM 3aKOHaM XMMHUH, 3aKOHO-
MEPHOCTSIM NPOTEKaHHUsI XMMHUYECKUX IPOLIECCOB, CTPOCHHUIO, PEAKIIMOHHON CIIOCOOHOCTH HEOpraHuye-
CKHUX BEIIECTB U UX BO3MOKHOI'O aHAJIM3a U UCIIOJIb30BAaHUS IIPU PELIeHNUH 3a7a4 NpoQeccuoHanbHOH /1e-
SATCIBbHOCTH.

3agauM AUCHMIIMHBI:

— JAaThb MPEACTABJICHNUE O CTPOCHUHN BEUIECCTB, UX CBOMCTBAaX M BO3MOXKHBIX BSaI/IMO)IeI\/'ICTBI/ISIX, KakK
MEXy COOOM, TaK U C BHOBb 00pa3yeMbIMH BELIECTBAMHU;

— 3aJIOKUTHh OCHOBBI ITIOHMMAHHUA OCHOBHBLIX 3aKOHOB XMMHUHU, UX MPOABJICHHA B MMPHUPOAC C TOUKU
3pEHHSI BAKHOCTH OLIEHKH JIECHBIX PECYpCOB (IIPUPOCT U MOTEpsi OMOMACChl, COMYTCTBYIOIINUX KOMITIOHEH-
TOB), YTOOBI HE HAPYIIUTH IKOJIOTUYECKOE PAaBHOBECHE;

— II0Ka3aTh BO3MOKHOCTb ITPOTHO3UPOBAHUS U YIIPABIEHUS IPOTEKAHUEM XUMUYECKUX PEAKIUI;

— YACIIUTbh BHUMAHUC PCIICHUIO THUIIOBBIX 3aJia4, IPUMCHUMBIX K HpO(i)eCCHOHaHBHOﬁ ACATCIIbHO-
CTH;

— pa3BUTh HABBIKK PaOOTHI ¢ XUMUYECKUMH BELIECTBAMH, XUMUYECKON MOCyAoH, MpudopamMu 1
o0opyIoBaHUEM;

— CO34aThb HAYYHO-NIPAKTUYCCKYIO OCHOBY MIJId H3YUYCHUSA OUCHUILINH HpO(l)eCCHOHaHBHOfI
HaIPaBJIEHHOCTH.

IIpouecc u3yyeHusi JUCUMILIMHBI HANPaBjeH HA (opMuUpoBaHMe cjeayHOIUX od0menpodec-
CHOHAJIbHBIX KOMIIETEeHUMA:



OIIK-1 crocoben pemaTh THMOBBIC 3a4a9u MPOGHEeCCHOHATBHON JACSITEIIPHOCTA Ha OCHOBE 3HAHWN OCHOB-
HBIX 3aKOHOB MaTeMaTU4YCCKUX U CCTCCTBCHHBIX HAayK C MMPUMCHCHHUEM I/IH(i)OpMaI_[I/IOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJIOTHA.

B pe3yabTare udyueHusi JUCHUIIMHBI 00YYAKOIIMICSH J0IKEH:

3HATh:

— OCHOBHBIE 3aKOHBI XUMHH, BHIOODP YCIOBUI U BO3MOXXHOCTh yNPaBJICHHUS HAIpPaBICHUEM TPOTe-
KaHMSI XUMUYECKUX PEAKIIMi, XUMUIO OCHOBHBIX AJIEMEHTOB U KJIACCOB HEOPTraHMYECKHUX BEIECTB, METO-
Abl UX TIOJYUYCHUA, (1)I/ISI/I‘I€CKI/IC A XHUMHYECKHE CBOUCTBA IMPOCTBIX M CJIOKHBIX HCOPraHUMYCCKUX BC-
IIECTB, a TAK)KE€ METO/IbI aHANIN3a U KOHTPOJIS.

yMeTh:

— MPUMEHSTh OCHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX IMPOLECCOB IS
TUTAHUPOBAHUS U TIPOBEACHHS TEOPETUIECKOTO M MPAKTUIECKOTO UCCIICIOBaHUS, a TaKkke 00pabaThiBaTh
MOJIy4YE€HHBIE PE3YJIbTAThI.

BJIA/IeTh:

— HaBBIKAMU IPOBEJCHHS XUMUYECKOTO SKCIIEPUMEHTA, B3BEIIMBAHUS, IPUTOTOBJICHUS PACTBOPOB
U3 BELIECTB PA3JIMYHOIO arperaTHOro COCTOSIHUS, aHaJlM3a MOJIyYEHHBIX BEIIECTB U PACTBOPOB, OIpee-
JICHUS U U3MEPEHUsl Pa3IMYHbIX (PU3UKO-XUMUYECKUX CBOWMCTB BEIIECTB MPHU PEIICHUU TUIOBBIX 33]a4
podhecCHOHATLHOM IS TEIIEHOCTH.

3. MecTO AUCHUILIHHBI B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMMbl
JlanHast yueOHasi MUCIUILIMHA OTHOCHTCS K OOSI3aTe/bHBIM THCHIUILUIHHAM 0a30BOi 4acTH, YTO
o3HavaeT (POPMHUPOBAHHE B MpoIecce OOydeHHs y OakanaBpa OCHOBHBIX 0OIIenpodeccnoHalbHBIX 3HA-

HUN ¥ KOMIIETEHIIUI B paMKaX BRIOPAHHOTO MPOdUIIs.

OcBoeHMe JaHHOW JUCHUILIMHBI ABISETCS HEOOXOJUMOM OCHOBOM JIJIsl MOCIEIYIOIIEr0 N3y4eHUs
muctuminH OITOIT u HanucaHus BBITYCKHOM KBaTM(PUKAIIMOHHON paObOTHI.

HepeueHb 0660”6141/{6&}01/141/{)6, conymcemeyruwux u obecnevyusaemvix Oucqunﬂun
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YPOBEHb U MPAKTUUYECKYIO HAPABIEHHOCTh B CUCTEME OOYUYCHHUS U OYIyIel NeaTeIbHOCTH BBITYCKHUKA.



4. O0beM TUCHUNIHHBI B 324eTHBIX eIMHULAX € YKa3aHHEM KOJINYecTBAa aKaJeMHYeCKUX 4YacoB,
BbI/IEJICHHBIX HA KOHTAKTHYI0 Pa0oTy 00y4aloIuXxcs ¢ npenoaaBarejiemM
(o BU1aM y4eOHBbIX 3aHATHII) 1 HA CAMOCTOATEIbHYI0 Pa0oTy 00y4arOIMXCs

OO61u1ast TpyJ0EMKOCTh JUCHUILTHHbI

. Bcero akaeMuyeckux 4acoB
Bun yueGHoM paboThI
ouHas popma 3aouHas popma

KonTakTHasi pabora ¢ npenoaaBarejgeM®: 52,35 10,35
nekuuu (JI) 18 2
npaktuueckue 3auarus (113) - -
naboparopusie padboTs (JIP) 34 8
WHBIE BUJIbl KOHTAKTHON pabOThI 0,35 0,35
CamocrosiTesibHAsi padoTa 00y4ar0IMXCs: 91,65 133,65
M3Y4YEHHE TEOPETHYECKOro Kypca 22 45
MOJrOTOBKA K TEKYIIIEMY KOHTPOJIIO 34 80
KypcoBas paboTa (KypcoBOM MPOEKT) - -
MOJIrOTOBKA K MPOMEKYTOUYHOU aTTeCTallUU 35,65 8,65
Buja npoMeKyToYHOM aTTeCTAlMU: JK3aMeH JK3aMeH
O01as Tpy10€eMKOCTh 4/144 4/144

*KoHTakTHast paboTa 0OydaromMxcs C MperojaBaTesieM, B TOM YHCIE C MPUMEHEHHEM HCTaHIMOHHBIX 00pa30oBaTeNbHBIX
TEXHOJIOTHH, BKJIIOYAET 3aHATHS JICKIIMOHHOTO THNA, ¥ (WJIM) 3aHATHA CEMHHAPCKOTO THIIA, JTa0OpaTOPHBIC 3aHATHA, U (WIIN)
TPYIIIOBBIC KOHCYJIbTAINH, U (WIN) WHIUBHIYAIbHYIO paboTy 00ydJaroIierocs c MpernoaaBaTeieM, a TakXKe aTTeCTalllnOHHbIE
UCTIBITAaHMS TTPOMEXYTOUHOH aTTecTanui. KoHTakTHas paboTa MOKET BKJIIOYATh MHBIE BHIBI yUEOHOH AEATEIBHOCTH, TIPEY-
CMaTpHBAIOLINE IPYNIOBYI0 W HHINBHIYAIbHYIO paboTy o0ydaromuxcs ¢ npenojgasaresieM. Yacsl KOHTaKTHOH pabOThI ompe-
nensitorest [lomoxeHneM 06 opraHM3aly ¥ NPOBEACHUHM KOHTAaKTHOW paboThI P peann3aiuu oO0pa3oBaTeIbHBIX IPOrpaMM
BEICIIIETO 00pa30BaHUs, yTBEPKICHHEIM YueHbIM coBeToM YIJITY ot 25 despams 2020 roga.

5. Coaepkanue TUCHUILVINHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3aejam)
€ YKa3aHHEeM OTBEJACHHOI0 HA HUX KOJIMYECTBA aKaJeMHYCeCKHX YaCOB

5.1.TpyaoeMKocTh pa3ieioB JUCHMILIHHbI

ouHasi popMma 00yueHuUs

Bcero

Ne . | CamocTosTeTEHAS
HaumenoBanue pasnena nucuuniussl | JI I13 JIP | xoHTaKTHOM
n/m pabota
paboThI
1 | BBenenne B Kypc
11 BBenenme 1 OCHOBHBIEC TOHATHS U | 1 )
) OIpeaeIeHUs
1.2 | ®dynmamMeHTaIbHBIC 3aKOHBI XUMUHU 1 4 5 4
OCHOBHBIE KJIACChl HEOPTAHUYECKUX
1.3 | coenqunennii. XuMUs DJIEMEHTOB. 2 4 6 14

CBolicTBa Ba)KHEHIIIMX COETUHEHMI.
2 | CTpoeHue BenecTBa
Crpoenue aToma 1 nepuogndecKas
CHCTEMa XUMMHYECKHX DJICMEHTOB

2 4 6 6
J.M.Menneneena. [lonstue o Xxumu-
YECKOH CBS3M.
3 BBejneHue B TeOpHI0 XMMHYECKHUX MPOIECCOB
3.1 | DHepreTuka XMMHUYECKHUX MPOLIECCOB 2 - 2 2
39 CKOpOCTh XUMUYECKUX PEAKIUN U )
XUMHYECKOE PABHOBECHUE




Bcero

Ne .. | CamocTosTeNnbHAS
HaumenoBanue pasnena nucuuniunsl | JI I13 | JIP | KOHTaKTHOI

/I pabora

paboThI

3.3 | PacTBOpHI 4 12 16 16

4 DJIeKTPOXMMHUYECKHE MPOLECCHI

41 OKHCIUTENIbHO-BOCCTAHOBUTEIHHBIC ) 4 6 4
peaxkuu
["anibBaHMYECKHE ATIEMEHTHI. DJIEK-

4.2 | Tponu3 pacTBOpOB U pacmiaBoB. Kop- | 2 2 4 4
po3us MeTajioB. Bonpock! 3Ko0rum.

HToro no paznenam: 18 34 52 56

[IpoMexyTouHas aTTecTalus X X X 0,35 35,65

Bcero 144

3a04Has popmMa 00yyeHHs
Bcero

No . | CaMocTosTenbpHast
HaumenoBanue pazaena nucuuruinasl | JI I13 JIP | xoHTaKTHOM

/T pabora

paboThI
1 | BBeneHue B Kypc

11 BBenenue u oCHOBHbBIC TTOHATHUSA U ) ) i 3
onpeeaeHus

1.2 | dynapaMeHTaIbHbIC 3aKOHBI XUMUHU 1 - 1 14
OcHOBHBIE KJIaCChl HEOPTaHUYECKUX

1.3 | coenunenuii. XuMust 3JICMEHTOB. - 4 4 24
CBolicTBa BOKHEUIIIMX COCTMHEHUN.

2 | CTpoeHue BenecTBa

CrtpoeHue aToMa U epuoinyecKas
CHUCTEMa XMMUYECKUX IJIEMEHTOB i i i 10
J.M.Menneneena. [loHstrue o Xumu-
YECKOW CBSI3H.

3 BBeneHue B TeopuI0 XMMHYECKHX NMPOLECCOB

3.1 | DHepreTuka XMMHUYECKHX MPOLIECCOB - - - 6

39 CKOpOCTh XUMUYECKUX PEAKITUN U i i i 14
XUMHUYECKOE PABHOBECHE

3.3 | PacTBopHI 1 4 5 32

4 DJIeKTPOXMMHUYECKHE MPOLIECCHI

41 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE i i i 12
peaKImu
["anibBaHMYECKHE AIEMEHTHI. DIIEK-

4.2 | Tponu3 pacTBOpPOB U pactuiaBoB. Kop- - - - 10
po3us MeTaioB. Bonpockl 3KoJI0ruM.

Hroro no pasnenam: 2 8 10 125

[IpomexxyTouHas arrecranus X X X 0,35 8,65

Bcero 144

5.2. Conep:xaHue 3aHATHI JIEKIIUOHHOI'O THIIA

Paznen 1. BBenenue B Kypc

1.1 Bseoenue u 0CHOBHble NOHAMUSA U ONPedeNeHUs




[IpenMer u 3aauu XUMUH, €€ MPaKTUYECKOe 3HaUeHHe. XUMHUS U MPOOIeMbl COBPEMEHHOM HayKH
u obmectBa. Ponh XuMHM B pa3BUTHH JIECOXUMHUYECKOTO KoMIUIekca Poccuiickoit ®eneparium.
Opranu3zanys caMoCTOSTeNIbHOM paboThI 110 KypCy 001Iel XUMUU.

1.2 @ynoamenmanvrovle 3aKOHbL XUMUU

3akoH coxpaHeHusi maccbl U 3Hepruu. lleproanuHocTh. 3aKOH coxpaHeHus 3apsna. OCHOBHbIE
CTEXHMOMETPUYECKHE 3aKOHBI XUMUH.

1.3 OcHosHbvle Knaccol Heopeanuueckux coeOuHeHull

Oxkcuppl, THAPOKCHIIBI (KUCIOTHl U OCHOBaHMA), coud. KomruiekcHble coequHenus. OnpeaencHue,
HOMEHKJIaTypa.

CBoiicTBa BaKHEWINMX COEAWHEHHMH 3JIeMEeHTOB. HaxoxmeHuwe sneMeHTOB B mipupoje. CrocoOb
nosrydeHus. CBOMCTBa M MPUMEHEHUE.

Pasnen 2. Ctpoenue BenecTBa

2.1 Cmpoenue amoma u nepuooudeckas cucmema xumuyeckux snemenmos J.1U.Menoeneesa

OcHoBHBIE TOHATHSL O CTpoeHuu atoma. [lonsthe o kBaHTax. OCHOBHBIE TMOJIOKEHHUSI KBAHTOBOM
MEXaHUKHU. DIEKTPOHHOE 00JaKo, opOuTaab, KBAaHTOBbIE 4Yucia. [lopsSmoOK 3amoJHEHUs! AIEKTPOHHBIX
YPOBHEW aTOMOB: 3aKOH HauMEHbIIIEH SHEepruy, npaswio XyHuaa, npuHimn [laymm, npasuno Kiedkosckoro,
3aKOH 2JIEKTPOHHOM cUMMeTpHH, 3akoH Moszmnu. [IpaBuia mocTpoeHus! YeTHBIX U HEYETHBIX PSAI0B OOJIBIINX
TIEPUOIOB. S-, P-, d- 1 f-3emenThI. [leproarueckre CBOMCTBA XMMUYIECKUX SJIEMEHTOB: SHEPTUs HOHU3AIHH,
CPOJICTBO K JIEKTPOHY, 3JIEKTPOOTPULIATEILHOCTh, aTOMHBIE M1 HOHHBIE PA/INYChl, CTENIEHb OKHCIICHHUS.

2.2 Xumuueckas cés3b U CMpoeHue npocmulx MoK

XuMHUecKasi CBsI3b: BUIbL, METOJIbI onucaHus. OCHOBHbIE XapAaKTEPUCTUKU XMMUUYECKOW CBS3U:
JUTMHA, HAMIPaBJICHHOCTh, MPOYHOCTh. KoBaseHTHas CBsi3b. MeTO/1 BaJICHTHBIX CBSI3€H: HACHIIIIAEMOCTh U
HAIMpPaBIEHHOCTh CBS3HM, KPAaTHOCTh CBsI3U, MOJApU3yeMocTh. [ 'mbpuamzanusi. MoHHas CBsI3b: SHEPTUs
WOHHOM CBSI3M, MOJSPU3ALUS HMOHOB, MOJSIPHOCTh U MOJSIPU3yeMOCTh CBsizu. (CTpoeHHE BEIIECTB B
KOHJICHCHUPOBAHHOM COCTOSIHUH.

Pa3nen 3. BBerenne B TeOpHI0O XUMHYECKHX MIPOLIECCOB

3.1 DHepeemuka XumMuyecKux npoyeccos

BHyTpeHHss sHeprus u sHTanbnus. TemnoBsie 3G (GeKThl pa3InyHbIX MporeccoB. 3akoH ['ecca u
CIIEACTBUS W3 Hero BhITeKatomue. CraHmapTHas Termiora oOpa3zoBaHus. Ilonstue 00 >HTponMH.
W3meHeHne SHTPONHNH B pa3nudHbIX mporeccax. [loustue o6 sHeprun ['n60ca u e€ n3MEeHEHNHN KaKk Mephl
PEaKIIMOHHON CITOCOOHOCTH.

3.2 Cropocmb Xumuyeckux peaxkyuil U XUuMuiecKoe pasHosecue

CKopocCTh peakluu B TOMOTE€HHBIX U F€TepOreHHbIX cucteMax. MakTopsl, BIAUSIONINE HA CKOPOCTh
peakiuu. IloHaTne 00 akTUBUPOBaHHOM KoMiuiekce. HeoOpaTumbie U 0OpaTUMbIE MPOIIECCHI.
Xnmuueckoe paBHoBecue. Koncranra pasHoBecus. [Ipuannn Jle-Illarense.

3.3 Pacmeopuwi

O6mue mnoHATHs O pactBopax. [pyrue paucnepcHble cucteMbl. OCOOEHHOCTH BOABI Kak
pactBoputensi. OOpa3oBanue pactBopoB. PacTBopumocTh BemiecTB. TepMOXUMHUECKHE MPOLECCH MPU
pactBopeHnH. CiocoOblI BhIpayK€HUsI KOHIEHTPALUH.

PazbaBnenHbie pacTBOpPHI HEINEKTPOIUTOB. MieanbHble pacTBOpbl. KonnmuratuBHBIE CBOWMCTBA
pactBopoB: 3akoHbI ['enpu Payns, Bant-I'odda.

CBolicTBa BOJHBIX pPacTBOPOB JJIEKTPOJaUTOB. MoHHOEe mnpousBeneHue BoAbl. BogoponHsbIit
nokazatenb pH. CunmbHble W craOble AIEKTPOJUTHL. AKTHBHOCTh. KoOHCTaHTa aucconmanuu. 3aKoH
pa36asnenust OctBasnbaa. FIOHHBIE peakInu.

VYcnosus cmemenus paBHoBecus. IIpomsBenenue pactBopuMoctu. KonnyecTBeHHOE oOmncaHue
paBHOBECHUI B pacTBOpax 3JEKTPONMUTOB. [IpuMeHeHue 3akoHa AEMCTBYIOIIMX MAacCC K DJIEKTPOJIHMTAM.
I'maponus coneit. CteneHs M KOHCTaHTa TUAPOIK3a. Jlucconuanus KOMILUIEKCHBIX COCIMHCHUMH.

Knaccudukanus u xapakTepucTUKa XUMHUYECKUX U (PU3UKO-XMMHYECKUX METOJIOB aHanu3a. AHa-
JUTHUYECKHUE PEaKI[UN Ha NOHBI.



Pa3znen 4. diiekTpoXumMmn4ecKue Mpouecchl

4.1 OxucaumenvbHO-60CCMAHOBUMENbHBIE NPOYECCHL

Baxneiiline BOCCTAHOBUTENM U OKUCIHUTENU. MeTOoAbl COCTABICHHS] YPABHEHUN OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakuuii. BiusHue cpelpl Ha XapakTep NPOTEKAHUs PEaKLUi.

OKBUBAJICHT OKHCIIUTENS u BOCCTAHOBUTEJIS. Knaccudukanus OKHCJIUTENBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLIUH.

['anibBaHMYECKUN 3JIEMEHT. OJEKTPOJHbIE MOTeHUHUa bl. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
noTeHIaabl. Hampasienne npoTekaHus OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. Xumus s, p, d, f-
METaJUIOB.

4.2 Dnexkmponus

DJIEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN npouecc. KaToaHble 1 aHOJHBIE TIPOLIECCHI.
3aKOHBI 3JIEKTPOJIN3a. DJIEKTPOJIU3 C PACTBOPUMBIMU U HEPACTBOPUMBIMHM aHOJIaMHU.

4.3 Koppo3sus memannos

OcCHOBHBIE BUJIBI KOPPO3HH. DIEKTPOXUMHYECKAsi KOPPO3usl. 3alIiTa METAUIOB OT Koppo3uu. Bo-
MIPOCHI HKOJIOTUH.

5.3. Tembl U ¢popMBbI 3aHATHIA CEMUHAPCKOT0 THIIA

YueOHBIM IUIAHOM 10 JAUCHUIIIMHE IPEAYCMOTPCHDBI JIa60paTOpHLIC H IIPAKTUYCCKUC 3aHATUA

No HaumenoBanue pazjiena dopMa npoBeICHUS Tpynoémkocts, yac
- JUCLUILIMHBL (MOJLYJIS) 3aHATUA OYHOC | 3a04HOC

Pazgen 1. Benenue B kypc «O01as u Heopra-

| | HMHCECKas XMMHs (rema 1.1.-1.2. ®dynnamen- nabopaTopHas 4 i
TaJbHbIC OHSTHS U 3aKOHBI XUMHUH. 3aKOH JK- pabora
BHBAJICHTOB. )
Pazgen 1. Benenue B kypc «O0mias u Heopra- nmabopaTopHas 4

5 | HHUECKAs XMMUSD) (rema: 1.3. OcHOBHBIE KJIac- pabora 4
Cbl HEOPTAaHUYECKUX COCUHEHUN. XUMUs dJie-
MeHTOB. CBOMCTBA BaXKHEHIITUX COCTUHEHHU. )
Paznen 2. Ctpoenue BemiecTa nabopatopHas 4
(rema: 2.1. CtpoeHue aToma U MepHOAMYECKAsS pabora

3 | cucrema XUMHYECKHX 3JIEMEHTOB -
JH.N.MenngeneeBa. Tema: 2.2. IloHsatue o Xumu-
YECKOM CBA3H.)
Pasnen 3. BBeneHue B TEOpUI0 XMMHYECKHX nabopaTopHas 4
IIPOLIECCOB paborta

4 (tema: 3.1. DHepreTmka XMMHYECKHMX Ipolec- i
coB. TeMa: 3.2. CKOpOCTh XUMUYECKHUX PEAKIUI
U XHMHYECKOE paBHOBecHue. Karanurtuueckue
peaKIuu.)
Pasnen 3. BBeneHue B TEOpUI0 XMMHYECKHX nabopaTopHas 4
MIPOLIECCOB paborta

5 | (rema: 3.3. PactBopsl. IIpurorosnenue pacrtso- 4
POB 3a/laHHOM KOHIEHTpPAllMU U3 BEILECTB pas-
JIMYHOT'O arperaTHOro COCTOSIHMSIL. )
Pasnen 3. BBeneHue B TEOpUI0 XMMHYECKHX nabopaTopHas 4

¢ | mpoueccos paborta i
(rema: 3.3. PactBopbl. CHIIbHBIE U ClIa0bIE DJIeK-
Tponuthl. loHHBIE paBHOBECHSL.)
Pasnen 3. BBeneHue B TEOpUI0 XMMHUYECKHX nabopaTopHas 4

7 | mpoueccoB paborta -
(rema: 3.3. PactBopsl. I'niponus.)




No HaumenoBanue pazaena ®opma rpoBeernst | LPYAOEMKOCTB, Yac
b JTUCITUATITAHBI (MOTYJIS) 3aHATHASA O49HOC | 3a04HOC
Paznen 4. DneKTpOXUMHYECKUE MPOLIECCHI
nabopaTopHas
8 | (rema: 4.1. OKUCANTENHHO-BOCCTAHOBUTEIBHBIE aGoTa 4 -
peaKIuu.) P
Pa3nen 4. DnexTpoXxuMHUYECKUE TIPOLECCHI
9 (Tema: 4.2. 'anpBaHUYECKHE JIEMEHTHI. DJICK- nabopaTopHas ’
TPOJIU3 pacTBOPOB U paciiaBoB. Kopposus me- pabota
TaJu1o0B. Bompockl 3K0J10rUu.)
Hroro: 34 8
5.4. leTaau3anusi CaMOCTOATEIbHON padoThl
. TpynoemMkocTsb,
No HaumenoBanue pa3nena Bun camocrositensHOM qac
- JTUCHUTITAHBI (MOIYJIs1) paboTsl
O4YHas | 3a04yHas
Paznen 1. Benenue B kypc «O6mas u Heopranu- | IloaroroBka k ompocy
|| deckas xumusy (tema 1.1.-1.2. ®ynnameHTab- 10 TeMe J1abopaTOpHOM 6 17
HBIE MTOHATHS U 3aKOHBI XUMUU. 3aKOH SKBUBA- paboThI U 3alIUTE OT-
JICHTOB.) YETHBIX MAaTEPUAJIOB.
Pasnen 1. BBenenue B kypc «O6mas u Heopranu- | Iloaroroska k ompocy
5 | UecKas Xumus» (tema: 1.3. OCHOBHBIE KJIacChl HE- | 110 TEME Jab0paTOpHOMN 14 24
OpPTaHUYECKUX COSAMHEHUM. XUMUS JIEMEHTOB. paboThI U 3alIUTE OT-
CaolicTBa BaXKHEMILIUX COETMHEHUI.) YETHBIX MAaTEPUAJIOB.
Paznen 2. CtpoeHue BeliecTBa
[ToaroroBka k ompocy
(rema: 2.1. CrpoeHue aroma U TNepUOIUYECKAs .
0 TeMe J1abopaTOpHOM
3 | cucrema XUMHUUYECKUX JJIEMEHTOB 6 10
paboThI U 3aIUTe OT-
J.N.Menneneena. tema: 2.2. [loastue o xummde-
. YETHBIX MAaTEPUAIIOB.
CKOW CBSI3U.)
Paznen 3. Beenaenue B Teopur0 XUMHUYECKUX TPO-
LIECCOB [ToaroroBka k onpocy
4 (tema: 3.1. DHepreTuka XUMHUYECKHUX IPOIIECCOB. | IO TEME JIA0OPATOPHOM 6 20
tema: 3.2. CKOpOCTh XMMHUYECKUX PEAKIMA U XU- | pabOThl U 3alIUTE OT-
MUYecKoe paBHOBecue. KartanmuTudeckue peak- | UETHBIX MATEpUAJIOB.
11N )
Paznen 3. BBeneHue B TEOpUIO XUMHUYECKUX MPO-
HeccoB [ToaroroBka k onpocy
0 TeMe J1abopaTOPHOA
5 | (rema: 3.3. PactBopsl. [IpuroroBnenue pacTBOpoB paTop 6 12
. paboTHI U 3aITUTE OT-
3a/IaHHOM KOHLEHTpAIMU U3 BEIIECTB Pa3INYHOIrO
YETHBIX MaTEPHUATIOB.
arperaTHoro COCTOSIHMSL.)
Paznen 3. BBeaenue B TeopHio XUMHUYECKHX Mpo- | [loaroroBka k omnpocy
6 | Lieccos 0 TeMe J1abopaTOPHOM 5 10
(rema: 3.3. PactBopbl. CunbHBIE W Ci1a0ble d7€K- | paOOTHI U 3aIIUTE OT-
TponuThl. IOHHBIE paBHOBECHS. ) YETHBIX MAaTEpPUAJIOB.
[ToaroroBka k onpocy
Paznen 3. BBeaenue B TeOpUr0 XUMMUYECKUX IPO- o
0 TeMe J1abopaTOPHOM
7 | meccos 5 10
paboTHI U 3aITUTE OT-
(rema: 3.3. PactBopsl. ['uapomnus.)
YETHBIX MAaTEPHUAJIOB.
[ToaroroBka k onpoc
Paznen 4. DnexkTpoXuMHUECKHE MPOLECCHI a1 P yu
10 TeMe J1a0opaToOpHOit
8 | (tema: 4.1. OKHCIUTETEHO-BOCCTAHOBUTEIIHHBIC 4 12
paboTHI U 3aITUTE OT-
peaxiui.)
YETHBIX MAaTEPHUAJIOB.

10




No HaumenoBanue pasnena Bun camocrosTenbHOU g yz[o;::éxocm,
- JTUCHHUTITUHBI (MOIYJIs1) paboThI
OuHas | 3aoyHas
Paznen 4. D1ekTpOXuMHYECKHE MPOLIECCHI [ToaroroBka k onpocy
9 (Tema: 4.2. I'anbBaHUYECKHE 3JIEMEHTBL. DJIEKTPO- | IO TeMe T1abopaTOpHOI 4 10
JIM3 pacTBOPOB U paciiaBoB. Kopposust MeTaimioB. | paboOThI U 3alIUTE OT-
Bormpocsl 3xon0rumu.) YETHBIX MAaTEPUAJIOB.
[ToaroroBka K MPOMEKyTOYHON aTTeCcTallun [ToaroroBka k ompocy
10 0 TeMe JJa0OpaTOPHOM 35,65 8.65
paboThI U 3alIUTE OT-
YETHBIX MAaTEPUAJIOB.
Hroro: 91,65 | 133,65
6. IlepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHHus M0 JUCUMILINHE
OcHoBHAas1 M JONOJTHUTEIbHAS JUTEpPATypa
Ne T'on
i ABTOp, HAUMEHOBAHUE - IIpumeuanue
OcHoBHasi yueOHas JuTEepaTypa
1 | IlaBnos, H. H. O6mas u Heoprannyeckasi XuMus : y4eOHHK AJis BY-
30B / H. H. [1aBnoB. — 4-e u3x., crep. — Cankr-IlerepOypr : Jlanb, [TosnHOTEKCTOBBIM
2021. — 496 c. — ISBN 978-5-8114-8579-6. — TeKcT : 31€KTPOH- 2021 | ACCTYI NpH BXO-
HbIi // JlaHb : 31ekTpoHHO-OnbOIMoTeyHas cucrema. — URL: JIe TI0 JIOTHHY U
https://e.lanbook.com/book/177840 — Pexxum mocTyma: ijist aBTO- napoJo*
pH3. OJIb30BATEIIECH.
2 | T'enbpman, M. U. Xumus : yue6nux / M. U. I'enbdman, B. I1. FOc-
TpaToB. — 4-e uzn. — Cankr-IletepOypr : Jlans, 2022. — 480 c. — [10THOTEKCTOBBII
ISBN 978-5-8114-0200-7. — TekcT : 251eKTpoHHbIH // JIaHb : s51ek- JOCTYT TPU BXO-
. 2022
TPOHHO-OMOIMoTeyHas cucrema. — URL: Jie TI0 JIOTUHY U
https://e.lanbook.com/book/210221 — Pexxum qoctyna: ajsi aBToO- napos™*
pH3. MOIB30BATEIEH.
3 | O6mas xumus. Teopus u 3agauun / H. B. Koposun, H. B. Kynemos,
O. H. I'onuapyxk [u np.] ; mox penaxuueii H. B. Koposuna u H. B. oHOTeKCTORLL
Kynemosa. — 7-e u3na., crep. — Cankr-IletepOypr : Jlans, 2023. —
492 ¢. — ISBN 978-5-507-45895-0. — TeKcT : oiekTpomHbiii // | 2023 | oSy PH BXO-
) JIe 110 JIOTHUHY U
Jlanb JNIEKTPOHHO-OMOnnoTeunas  cucrema. —  URL: %
https://e.lanbook.com/book/291182 — Pexxum noctyma: st aBTO- 11apoImo
pH3. IOJIb30BATENEH.
4 | O0wmas 1 HeopraHuyeckass XuMus. DJIEMEHTbl TEOpUH, CIIPaBOYHBIE
JTaHHbIe, 3a/IaHUs Ul CaMOCTOATENbHON paboThl [Tekct] : yueb. mo-
cobue nist ctyAeHToB By30B jecotexH. mpodwist / b. I1. Cepena [u 2012 46
ap.] ; mox pen.: b. I1. Cepensl, JI. C. Monouynukosa ; Ypai. roc. je-
COTEXH. YH-T. - 2-€ U31., mepepad. u gom. - Exatepunoypr : YIJITY,
2012. - 406 c. : un. - bubauorp.: ¢. 399. - ISBN 9-785-94984-434-2
JlonosHUTeIbHASA YyeOHAs JUTepaTypa
5 | KopoBun, H.B. O6mas xumus [Tekcr] : ydeOHUK 17151 CTYAE€HTOB BY-
30B, 00yYaromMxcs 10 TeXH. HalpaBJIeHUsIM U cnenuanbHocTsaM / H. 2005 73
B. Koposun. - U3n. 6-e, ucnp. - Mocksa : Beicmiasa mkosna, 2005. -
557 c. : ui. - bubanorp.: c. 546. - ISBN 5-06-004403-3
6 | Yraii, S.A. OOmias 1 HeopraHUYecKass XUMHUS ;| YICOHHK ISl CTYICH-
TOB By30B / SI. A. Yrail. - U3x. 4-e, crep. - Mocksa : Beicimast mikona, | 2004 46
2004. - 527 c. : wn. - bubnumorp.: c. 519. - Ilpeam. yka3z.: ¢. 520. -
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https://e.lanbook.com/book/177840
https://e.lanbook.com/book/210221
https://e.lanbook.com/book/291182

ISBN 5-06-003751-7

I'muuaka, HJL. OO6mast xumus [Tekct] : yueOHUK aJis 6akanaBpoB :
y4e0. mocodue Ui CTYJEHTOB HEXHM. ClielnanbHocTel By30B / H.
JI. 'muuka ; moxn pen.: B. A. IlonkoBa, A. B. ba6kosa. - 18-¢ u3g,.,
nepepad. u gomn. - Mocksa : FOpaiir, 2012. - 898 c. : nn. - (baka-
naBp). - Ilpemm. ykas.: c. 886. -ISBN 978-5-9916-1148-0. -
ISBN 978-5-9692-1112

2012

12

I'muuka, H.JIL. 3agaun u ynpaxHeHus o 00IIeH XUMHH : y4e0. Toco-
Oue IS CTYIEHTOB HEeXHMM. cnernuanbHoctei By30B / H. JI. ['munka ;
nox pen. B. A. Pabunosuua, X. M. PyOuHnoii. - uzn. crep. - Mocksa :
UHTEI'PAJI-ITPECC, 2006. - 240 c. - ISBN 5-89602-015-5

2006

84

Caknakosa, E. B. Xumus : yueOHo-meToanueckoe rnocooue / E. B.
CakJiakoBa ; COCTaBUTEIN Y4eOHO-METOAMYECKOTO TTOCOOUS BXOST
BOITPOCHI K MPAKTHUYECKOMY 3aHATHI0. — Mocksa : PTY MIUPDA,
2021. — 160 c. — Tekcr : 2MeKTpOHHBIH // JIaHb : 2IEKTPOHHO-
oubimoteynas cucrtema. — URL:
https://e.lanbook.com/book/182419 — Pexxum noctyna: s aBTo-
pH3. IOJIH30BATENECH.

2021

IIo/MHOTEKCTOBBIM
JOCTYTI TIPU BXOJIE
TI0 JIOTHHY U
naposo™*

10

Epoxwuna, H. Y. [luk Jieknwii 1o XUMUM : y9eOHO-METOIHYECKOE
nocob6ue / H. U. Epoxuna. — Koponés : MI'OTY, 2019. — 115 ¢c. —
ISBN 978-5-00140-391-3. — Tekcr : anekTpoHHbIH // JIaHb : dIeK-
TPOHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/140937 — Pexum noctyna: ajs aBTo-
pH3. IOJIB30BATENECH.

2019

[onmHOTEKCTOBBIN
JIOCTYII IIpH BXOJE
10 JIOTUHY U
naposo™*

11

Hemunona JI. B. XKectkocTts Boabl. OnpeieneHue KeCTKOCTH U CIo-
COOBI ee YCTpaHeHMs : METO/Jl. YKa3aHus JJIs J1a0. 3aHATUH CTYICHTOB
O0YHO-3204. 1 3a04. (hopm oOyuenus / JI. B. Jlemunosa [u ap.] ; Vpai.
roc. jecotexH. yH-T. - ExarepunOypr : [YIJITY], 2006. - 16 c. -
bubnuorp.: c. 16.

2006

84

12

Cepena b. 1. MlonHble paBHOBeCHsI B pacTBOpax AJIEKTPOIUTOB : Me-
TOJ. YKa3aHus Jyisl 1a0. 3aHATUN CTYJIEHTOB OYHOM, OYHO-3a04. U 3a-
ou. hopm oOyuenus / b. I1. Cepena [u ap.] ; Ypai. roc. JecOTexH.
yH-T. - EkatepunOypr : YIJITY, 2006. - 40 c.

2006

79

13

Hemunona JI. B. Knaccel HEeOpraHM4eCKHUX BEIIECTB: HOMEHKJIATYpa,
noytydeHue, cBorcTBa [TekcT] : MeToa. ykazaHus yist j1al. 3aHSATUN
JUISL CTY/IETOB OYHOM, OYHO-3204. W 3a04. Gopm oOyuenus / JI. B.
HemunoBa [u np.] ; Ypan. roc. necotexs. yH-T. - ExatepunOypr :
YIJITY, 2007. - 45 c. - bubnuorp.: c. 45.

2007

122

14

Cepena b. II. Ctpoenue aroma M NMepUOAUYECKHH 3aKOH : METOJ.
yKa3aHus I 1a0. U MPaKT. 3aHATUH CTYJICHTOB OYHOU | 3a04. (hopm
00y4YeHHsI 10 BCEM HAINpABICHUSAM M CIEIHMATIBHOCTSIM OOyuYeHHs B
VYIJITY / B. I1. Cepena [u np.] ; Ypau. roc. iecotexH. yH-T. - Ekare-
punOypr: YI'JITY, 2008. - 15 c. - bubnuorp.: c. 14. Pexxum nocryna:
https://elar.usfeu.ru/handle/123456789/55

2008

OJeKTPOHHBIN apXUB

/146

15

[lenumesa C. B. OKUCIUTETHHO-BOCCTAHOBUTENbHBIE PEAKIUU : Me-
TOMA. yKa3aHus Ui Ja0. ¥ MPaKT. 3aHATUNA I CTYJEHTOB OYHOW U
3a04. (opm oOywenus Hampasnenuii: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. Llenmumesa [u ap.] ; Ypam.
roc. jecorexH. yH-T. - ExarepunOypr : YIJITY, 20009. - 43 c. - bu6-
JIAOTP.: C. 43. Pexum JIoCTyma:
https://elar.usfeu.ru/handle/123456789/299

2009

OJeKTPOHHBIN apXUB

/128

16

I'ony6eBa T. b. Katanutndeckue cucremsl B Kypce "Xumus'" : Me-

2011

DJNEeKTPOHHBIN aPXUB

12



https://e.lanbook.com/book/182419
https://e.lanbook.com/book/140937
https://elar.usfeu.ru/handle/123456789/55
https://elar.usfeu.ru/handle/123456789/299

TOJ. YKa3aHWsl JJiA J1a0. ¥ MPAKT. 3aHATUH IS CTYACHTOB OYHOU W
3a04. popm obOyuenus / T. b. I'omy6eBa, C. B. Llenumesa ; Vpai.
roc. IECOTeXH. YH-T. - ExarepunOypr : YI'JITY, 2011. - 11 c. - buo6-

https://elar.usfeu.ru/handle/123456789/206

JIAOTP.: c. 1. Pexum

J0CTy1a:

17 | IIpecc, K. A. OcHoBbI 001IeH XUMUH : yaeOHOe ocooue / 1. A.

pU3. IOJIB30BATEICH.

[Tpecc. — 2-e u3x., nepepadb. — CankTt-IlerepOypr : Jlans, 2022, — [TonHOTEKCTOBBII

496 c. — ISBN 978-5-8114-1203-7. — TeKcT : 31€KTPOHHBIN // JOCTYTI MPU BXOJIE
2022

Jlans : anexTpoHHO-0MbOMMoTEeyHas cucremMa. — URL: 110 JIOTHHY U

https://e.lanbook.com/book/210965 — Pexxum mocTyma: ijist aBToO- naposo™*

*- mpesxJie YeM MPOUTHU MO CChUIKE, HEOOXOAMMO BONTH B CUCTEMY

OYHKIIMOHUPOBAHUE JIEKTPOHHON MH(OPMALIMOHHO-00pa30BaTeNbHOM cpelibl 00ecednBaeTCs Co-
OTBETCTBYIOLIMMH CPEACTBAMU MH()OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH.

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMbI
Kaxnapiii oOywaromumiics o0GecrieueH JOCTYNOM K 3JeKTpOHHOU Oubnuoteunoit cucreme YIJITY
(http://lib.usfeu.ru/), 9BC HznarenbcrBa Jlanp http://e.lanbook.com/, 3BC YHuBepcutTeTckas 6ubmmuore-

Ka oHjaiiH http://biblioclub.ru/, cogepxamux u3naHus M0 OCHOBHBIM M3y4aeMbIM JUCIHILTUHAM U chop-
MHUPOBAHHBIX I10 COTJIACOBAHMIO C MMPABOOOJIAATENIIMU YUeOHON U Y4eOHO-METOAMYSCKOM JINTEPATYPHI.

Cl'[paBO‘-IHI)Ie H I/IH(l)OpMaIII/IOHHBIe CHUCTEMBbI

N —

. CripaBouHo-nipaBoBas cucreMa «Koncynbrant [lnroc».
. Undopmannonno-npasosoit noptai ['apant. Pexxum nocrtyna: http://www.garant.ru/

3. baza mannsix Scopus kommanuu Elsevier B.V. https://www.scopus.com/

IIpodeccnonanbubie 0a3bI JAHHBIX
1. ®enepanbHas ciyxk0a rocy1apcTBeHHOM ctaTucTuku. OgunuanpHas craTucTuka - Pexxum no-

cryna: http://www.gks.ru/

2. Hayunas snextponnas 6ubnuoteka elibrary. Pexxum nocryma: http://elibrary.ru/ .
3. T'ocynapcTBeHHas cuctema npaBoBoit uHGpopmanuu (http://pravo.gov.ru/;

. MuHuCTepCcTBO HPUPOJHBIX pecypcoB M 3kojoruu CpepiuioBckoit oOnactu. JlecHol mnian

CaeptoBckoit oomactu Ha 2009-2018 rr.. (https://forest.midural.ru/article/show/id/97).

. MuHuCTEpCTBO MPUPOIHBIX pecypcoB U 3kojoruu CBepanoBckoil obnactu. Jlecoxo3siicTBeH-

HBIE periiaMeHThbl JIECHUYECTB CBep10BCKOi obmnacTu:
(https://forest.midural.ru/document/categor).

. NnrepakTuBHas kapta «Jleca Poccun» (http://geo.roslesinforg.ru:8282/#/ );
. Ily6nmuanast kagactpoBas kapTta (https://rosreestrmap.ru/?zoom=14).
. Uapopmanmonnsie  cucrembl  «buopasnooOpasue  Poccum». —  Pexxum  gocryma:

http://www.zin.ru/BioDiv/

7. ®oHJ OLICHOYHBIX CPEICTB /ISl POBEICHUs IPOMEKYTOYHOM ATTeCTALUN
o0y4arommxcs N0 JMCHHUILIMHE

7.1. Ilepeyenb KOMIETEHIUH ¢ YKa3aHHEM 3TANOB X ()OPMHUPOBAaHUS B Npolecce 0CBOCHHUs 00pa-

30BaTe1bHOM MPOrPaMMBbI

dopmHpyeMble KOMIETEHIIUU

Bua u popma KoHTpoIIs

OIIK-1 criocoGeH pemiath TUMIOBBIE 33a1a4u Mpodec-
CHOHAJILHOM JeSITeIbHOCTH Ha OCHOBE 3HAHUM OCHOB-
HBIX 3aKOHOB MaT€MaTUYECKUX U €CTECTBEHHBIX HAYK
C IpUMEHEHUEM HH(OPMAITOHHO-

IIpomMe:KyTOUYHBIH KOHTPOJIb: YCTHBIH OMPOC
Ha ’K3aMEHe

Texkymuii KOHTPOJIb: OIPOC, 3aIATA OTYET-
HBIX MaTEpPHAJIOB IO Ja0OPaTOPHOU WM Tpak-
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KOMMYHUKAIMOHHBIX TEXHOJIOTUH. TUYECKOU pabote

7.2. OnucaHue nokasartejiei u KPUTEPUEB ONCHUBAHUSA KOMIIeTeHI M it
HA Pa3/IMYHBIX 3Tanax ux (l)Ole/IpOBaHI/Iﬂ, OIIMCaHHu e IIKAJI OHCHUBAHUA

Kpurtepuu oueHuBaHHSI YCTHOTO OTBETA HA KOHTPOJIbHbIE BONPOCHI IK3aMeHa (MPOMeKYTOY-
HbIH KOHTPOJIb (popMupoBanus komnerennuun OITK-1)

«5» (omauyno): — NaH MOJHBINA, pa3BEPHYTHII OTBET Ha MOCTABJICHHBIN BOIMPOC, MOKAa3aHa COBO-
KyIHOCTh OCO3HAHHBIX 3HAaHUH 00 00BEKTE, JOKa3aTEIbHO PACKPHITHl OCHOBHBIE TIOJIOKEHUS TEMBI; B OT-
BETE MPOCIICKHUBACTCS YETKash CTPYKTypa, JIOTMYEcKas IOCJIeN0BATeNbHOCTh, OTpaXkalollas CYLIHOCTh
pacKpbhIBa€MBIX MMOHIATUHN, TEOPHA, IBICHHUHA. 3HaHUE 00 00BEKTE NEeMOHCTPUPYETCs Ha (JOHE TTOHUMAHUS
€ro B CUCTEME JIaHHOM HayKH U MEKIUCHMUILUTUHAPHBIX cBs3eil. OTBET U3JI0KEH JTUTEPATYPHBIM SI3bIKOM B
TEepMUHAX HayKH, TIOKa3aHa CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOYHSIOIIME BOTIPOCHI;

«4» (xopowio): — naH TOJTHBINA, Pa3BEPHYTHIM OTBET HA MOCTABIECHHBINA BOMPOC, TOKa3aHO YMEHUE
BBIIEJIUTh CYIIECTBEHHbIE U HECYLIECTBEHHbIC MPU3HAKH, IPUUNHHO-CIIECACTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYpUPOBaH, JIOTHYEH, U3JI0KEH B TepMUHAX Hayku. OJHAKO JOMYLIEHbl HE3HAYUTENIbHbBIE OMIMOKH
WJIA HeJIOYEeTHI, HCIIPABIICHHBIE 0aKaIaBPOM C IMTOMOIIBIO «HABOSIINX» BOIIPOCOB;

«3» (yoosremeopumenvHo). — AaH HETIOJIHBIN OTBET, JIOTUKA U MOCIEAOBATEIHHOCTh U3JI0KEHUS
UMEIOT CYIECTBEHHBIC HapylIeHUs. JlomymeHs! TpyOble OMMOKN MPH ONPEAICTICHUN CYIIHOCTH PAaCKPHI-
BaeMbIX MOHATUN, TEOPHIA, SBJICHH, BCIEICTBUE HEMOHUMAHUS 0aKalaBpOM UX CYIIECTBEHHBIX U HECY-
IIECTBEHHBIX IIPU3HAKOB U CBsA3€H. B 0TBETE OTCYTCTBYIOT BBIBO/IbI. Y MEHUE PACKPHITH KOHKPETHBIE MPO-
sBJIeHUs1 0000IIEHHBIX 3HAHUH He MoKa3aHo. PeueBoe odopmieHne TpedyeT nonpaBok, KOPPEKIIHIH;

«2» (Heyoosnemeopumenbro): — OaxkajgaBp JAEMOHCTPUPYET HE3HAHHWE TEOPETHUYECKUX OCHOB
npeaMeTa, He yMeeT JielaTh apryMEeHTHUPOBAHHBIE BBIBOJIBI M MPUBOAUTH MPUMEPHI, TOKA3bIBAET Ci1adoe
BJIa/ICHHE MOHOJIOTUYECKOW peublo, HE BJa/JeeT TEPMUHOJIOTMEN, MPOSBISET OTCYTCTBUE JOTMYHOCTH U
M0CJIeI0BATEIbHOCTH U3JTI0KEHHUS, AeTaeT OIUOKH, KOTOPbIE HE MOKET HCIIPABUTh, AaXe MPH KOPPEKLUU
npernojaBaTesieM, OTKa3bIBa€TCsl OTBEUaTh Ha 3aHATHH.

KpuTtepun oneHnBaHusi OPOCa YCTHOIO OTBETA N0 TeMe NMPAKTHYeCKON MIH J1a00paTopHOit
padoThl (TekylMii KOHTPOJIb GopmupoBanne komnerenunu OIK-1):

«5» (omauuno).: onpoc MPOMIEH C MEPBOr0O Pa3a; J1aH MOJHbIH, pa3BepHYThIA OTBET Ha BCe 3ajlaBa-
eMble TPEeroaBaTeseM BOMPOCH], T0KAa3aHO 3HAHUE U MOHMMaHue TeMbl. OOyyJaromuiics TpaBUIbHO OT-
BETHJI Ha BCE BOIIPOCHI MPH CAaye KOJJIOKBUYyMa, 3HAeT M MOHUMAET XO]1 BBIIOJIHEHUS MPEJICTOAIIEH J1a-
O6opaTopHOI pabOTHI.

«4» (xopowio): onpoc MPONUJEH CO BTOPOH MOMBITKH; JaH MOJHbIM OTBET Ha BCE 3a/1aBaeMble Ipe-
[10/1aBaTeIeM BOIPOCHI, TOKA3aHO 3HAHWE M MOHUMaHHe TeMbl. O0yyarouuiics npu caavye KOJIOKBUyMa
IIPaBWJIBHO OTBETHJI Ha BCE BOINPOCH! KOJUIOKBMYMa C IOMOUIBIO MPENOABATENS, 3HAET U MOHUMAET XOJ
BBITIOJTHEHUS TIPEJICTOSIIICH J1abopaTOpHON pabOTHI.

«3» (voosnemseopumenvbHo): ONPOC MPOIJIEH ¢ TPEThel MONBITKY; JAaHbl OTBETHl HA MOJIOBUHY 3a-
JlaBaeMbIX IpernojaBaTesieM BOIPOCOB, MOKA3aHO 3HAHUE OCHOBHBIX MOHATHUN TEMbI, BHIHECEHHOM Ha
KOJUIOKBUYM. B OTBETE CTYJE€HTOB OTCYTCTBYIOT BBIBOJBI. Y MEHHE PACKPBITh KOHKPETHBIE MPOSIBICHUS
0000IIEHHBIX 3HAHUN HE MokazaHo OOywaromuiics MpU clade KOJJIOKBUYyMa MPaBUJIBHO OTBETHUJ Ha
OOJIBIITYIO YacTh 33/1aBa€MbIX BOIPOCOB, OJHAKO, peueBoe opopmileHHE TpeOyeT MONpaBoOK, KOPPEKIUHY;
CTYJICHT 3HAET X0/ BBIMTOJTHEHUS TIPEACTOSAIIEH JTabopaTopHOil pabOTHI.

«2» (HeyOoosremeopumenvrHo) — 0OOyUaAIONIUICS HE 3HAET OCHOB TEMBbI, HE CIIOCOOEH JIeNaTh apry-
MEHTUPOBAaHHBIE BBIBOJBI M MPHUBOJUTH MPUMEPHI, TOKA3bIBAET €i1a00€ BiaJ€HHE MOHOJIOTHYECKOH pe-
4bl0, HE BJIAJICET TEPMUHOJIOTUEN, MPOSIBIISIET OTCYTCTBUE JIOTUYHOCTU U TOCJIEI0BATEIBLHOCTH U3JI0XKe-
HUS, JieJlaeT OIMOKHU, KOTOPbIE HE MOXKET UCIIPaBUTh, aXKe IPU KOPPEKIUH IPEroaaBaTeseM, OTKa3biBa-
eTcs OTBeuaTh Ha BOIpOckl. OOydJaronuiics He CMOT OTBETUTH Ja)Ke Ha MOJIOBUHY 33JJaHHBIX €My BOIIPO-
COB, HE 3HAET X0/1a MPOBECHUS MPEACTOALICH TabopaTOpHON PabOTHI.

KpuTtepuu oneHnBaHNs BBINOJTHEHHS MPAKTHYECKHX, Ja00OPATOPHBIX padoT U 3alMTHI OT-
4yeTa (TeKyIUil KOHTPOJIb (popmupoBanue komnereHuun OIIK-1)
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«5» (omauuno): paboTa BBIMOJIHEHA B CPOK; O(DOPMIICHHE U CoJIepKaTesIbHAs 4acTh OTYeTa 00pas-
IIOBBIE; PabOTa BBIMOJIHEHA CAMOCTOSTENBHO; MPUCYTCTBYIOT COOCTBEHHbIE 00O0OILEHHS, 3aKIIOUCHUS U
BbIBOIbI. OOyYaromuUics MPaBUIILHO OTBETUII HA BCE BOMPOCHI MTPH 3aIIUTE OTYETHHIM MAaTEPUAIIOB.

«4» (xopowio): paboTa BBHIIIOTHEHA B CPOK; B O(POPMIICHUH OTYETA U €0 COJIEPKATEIHHON YacTu
HET TpyObIX OMMOOK; paboTa BBHIMOJHEHA CAMOCTOSITEIIBPHO; MPUCYTCTBYIOT COOCTBEHHBIE O0O0OIICHNS,
3aKJIIOYECHUS U BBIBO/BI. OOyUarommiics MpH 3alIMTe OTYETHHIM MaTepPHaliOB MPABUIBLHO OTBETHUII HA BCE
BOIIPOCHI C TIOMOIIBIO TPETOaBaTEs.

«3» (yoosnemeopumenvro): padoTa BBIIIOJIHEHA ¢ HApyIICHHEM rpaduka; B 0(hOpMIICHHUH, COIEP-
KaTeIbHON YacTh OTYeTa eCTh HEJIOCTATKH; padOoTa BBIMOJIHEHA CaMOCTOSITEIBHO, MPUCYTCTBYIOT COO-
cTBeHHBbIe 00001IeHus1. OOyYaroImuUiiCs MPH 3alUTe OTYCTHHIM MaTepUAIOB OTBETHUII HE Ha BCE BOIIPOCHI.

«2» (Heyoosremseopumenvho): opopmieHUe padOTHl HE COOTBETCTBYET TPEOOBAaHMSIM; OTCYT-
CTBYIOT WJIM CJIeJIaHbl HETIPaBHIIbHBIC BBIBOJIBI M 0000meHns. OOyyaromuiicss He CMOT 3alllUTUTh OTYET-
HBIC MaTepHaIbl U MOSICHUTH MPE/ICTABICHHBIC TaHHBIC.

7.3. TunoBble KOHTPOJILHBIC 32JaHUSI MJIM MHbIE MAaTEPHAJIbI, HEOOX0AMMBbIE 1JIs1
OLICHKU 3HAHMI, YMEHHMii, HABHIKOB U (WJIHM) ONBITA JAeATeJbHOCTH, XapaKTepHU3ylo-
KX 3Tanbl GOPpMHUPOBAHMS KOMIIETEHIIHII B IMpolecce 0CBOeHUs1 00pa3oBaTeIbHOM
NPOrpamMMmblI

Bomnpocel k 3x3aMeHy (IIPOMEKYTOYHBIM KOHTPOJIb):

1. ATOMHO-MOJIEKYJISIPHOE y4yeHUEe. XHUMUYECKUE IIEMEHTHI U IPOCTHIE BEIECTBA. 3aKOH ABOIaJIpo
U 3aKOH 3KBHBAJICHTOB.

2. CocraBHbl€ 4acTH aTOMa, UX 3apsj U Macca. Y paBHeHue [lnanka.

3. JIBoiicTBeHHas npupona cBera. KopryckyasipHO-BOIHOBOM ayanu3m. YpaBHeHue ne-bpoitns. [lo-
HATHE O KBaHTOBOH MexaHuke. YpaBHeHue lllpenunrepa. ColicTBa BoiaHOBOM (pyHKIMH. COOT-
HOIlIeHUE HeolpeneneHHocTei ['eiizendepra.

4. KpaHTOBO-MeXaHHYeCKOe OOBSICHEHHE CTpoeHue aroMa. KBaHTOBbIe dyHcia, UX (DU3MUYECKHMA
cMbIca. ATomHble opOuTanu. OaHosnekTpoHHble aTtombl. [Ipunnun Ilaynu, npasuno Xynaa. Ilo-
CJIEI0BATEILHOCTh DHEPIETUYECKUX YPOBHEW B MHOTODJIEKTPOHHBIX aTOMax.

5. CoBpemennbie GopmynupoBku [leprognyeckoro 3akoHa. CTpyKTypa MEpUOIUIECKON CHCTEMBI.
V3MeHeHHe CBOMCTB 3JIEMEHTOB B NEPUOIUYECKOM cucTeMe (BepTHKalbHAas M TOPU3OHTAIbHas
MEPUOJUYHOCTb).

6. Ilepuonnyeckas cuctema u ee CBs3b O cTpoeHreM atoMoB. IlpaBuino Kneukosckoro. s-, p-, d-, u
f- pIIeMEeHTHI.

7. Paguycel aTOMOB U MX U3MEHEHUE B llepuoAax U noAarpymnmnax. MoHHbele paguycsl U 3aBUCUMOCTD
HX OT 3JIEKTPOHHOTO CTPOEHHUS M CTENEHU OKHUCIICHMs. MI3MEeHEeHNne KMCIOTHO-OCHOBHBIX CBOWCTB
COCIMHEHMH 110 NTEPUOIaM U IPYIIIIAM.

8. MHcropus pa3BUTHS 3JIEKTPOHHBIX MpEACTaBIeHU 0 XuMuueckoil csizu (Teopus Koccens u Jlbto-
uca). lonHast 1 KOBaJICHTHasl CBSI3H.

9. HampaBineHHOCTh M HACBIIIAEMOCTh KOBAJIEHTHOU cBs3U. [lomspHas koBaneHTHas cBsA3b. [lomspu-
3YEMOCTb.

10. MoHHas cBA3b Kak KpalHUN Cilydail MOJSIPHOM KOBaJI€HTOW cBA3W. HeHampaBlIEeHHOCTh M HEHa-
CBIILIAEMOCTb NOHHOM CBS3HU.

11. KprBas nmoreHInanpbHON SHEPrHuM MOJeKysl. OCHOBHBIE NMOJOKEHHS METOAA BAJICHTHBIX CBA3EH.
BajleHTHOCTB aTOMOB 3JIEMEHTOB C IIO3ULIMHA METO/A BAJICHTHBIX CBA3CH.

12. Teopust rubpuauzanuu. 3arnoqHeHUe THOPUIHBIX OpOUTasIeil HeMmoAeIEHHBIMU ITapaMu JIEKTPO-
HOB.

13. O6pa3oBanue KpaTHBIX CBS3EH G- U T — CBSI3H, NX 0COOCHHOCTH. OOBSICHEHUE CTPOCHUE MOJICKYJT
Nz u C2Has; CH4, NH3, H>O.

14. XapakTepuCTHKH XUMUYECKOW CBSI3U: JUIMHA U SHEPI'Usl, BAJICHTHBIN yroJl.

15. JlonHopHo-akuenTopHas cBsi3b. BogopoaHas cBs3b.
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16.
17.
18.

19.

20.

21.

22.
23.
24.
25.
26.
27.
28.
29.

30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

40.

41

44,

Kunkoe cocrosinue. BiausiHue BOAOPOAHOM CBSI3U HA CBOMCTBA KUIKOCTH.

PazbaBnenHbIe pacTBOPHI HEANEKTPOIUTOB. OcMoTHYECKOE aBieHue. Y pasHenue Baut-I'odda.
JlaBjieHHE HACBILIEHHOTO N1apa HaJ pacTBOpoM. 3akoH Payins. Temneparypsl KUIIEHUS U KpUCTaJ-
mu3aimu. Kprockomnus 1 30yIIHOCKONHS.

Teopus anexTponuTryeckoi aucconuanuu Appenuyca. Poiaps pacTBopuTens B mpouecce pacmnaja
AJIEKTPOJIMTA HA MOHBL J{MANeKTpuuecKas MpOHULIAEMOCTh M HOHU3UPYIOIIAs CoCOOHOCTh pac-
TBOPUTEJIS.

Cnalsble U cuiIbHBIE HNEKTPOIUTHL. CTENEeHb AUCCOLUAINU U €€ CBA3bh C U30TOHMYECKUM K03 du-
LIUEHTOM.

3akoH neicTBUs Macc U pacTBopbl. KoHCcTaHTa Aricconmanuy CiadbiX JNEKTPOIUTOB. 3aKOH pas-
O6aBnenus OcTBasibja. BiusHMEe ONHOMMEHHOIO MOHA Ha JUCCOLMAIMIO CIa0Oro 3JIEKTPOJIMTA.
CryneHnuarasi JUCCOIMAITHSI.

CocrosiHME 371EKTPOJIUTOB B pacTBope. MoHbI M HequcconMupoBaHHble MoJieKyibl. Koagdumuenr
aktuBHOCTH. [loHsATHE 00 MOHHOM CHIJIE pacTBOpA.

Honnsle peakuyy. Y CI0BUSA CMEIEHUS HOHHOTO paBHOBecus. [IponsBenenue pacTBOpUMOCTH.
DNEKTPOIUTUYECKAs JUCCOLUAIUS MOJIEKYJI BoAbl. IOHHOE Ipou3BeIeHNE BOIBI.

Bonopoansiii nokaszarens. Crioco6s! onpenenenust pH. KncioTHO-0CHOBHbIE HHAMKATOPSI.
I'upponus. CreneHb rujponusa, €€ 3aBUCUMOCTh OT KOHIIEHTpauuu, Temieparypbl. Koncranra
TUIPOJIN3A.

Pasnuunsle ciyyau runpoinnsa. [Ipumepsr.

CoBpeMeHHBIE TEOPUH KUCIIOT U OCHOBAaHUM.

Baxkneiye OKHCIUTENN M BOCCTAaHOBUTENIU. V3MEHEHHE OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIX
CBOICTB 2JIEMEHTOB B IEPUOJAX U MOArPYIIIAX.

CocraBiieHne ypaBHEHHUH OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. Knaccudukanus okuc-
JIMTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI. BhIuncieHne XUMUYECKUX YKBUBAJIEHTOB OKUCIUTENS U
BOCCTAHOBUTEJIS.

BnusiHue teMmeparypbl, KOHIEHTPALUN PEareHTOB, UX MPHUPOABI, CPEIbl U IPYrMX YCIOBHM Ha
MPOTEKAHUE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MpoueccoB. YpaBHenuss Hepucra. Mcnosnb3oBa-
HUe TalbJIMIl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MOTEHIIUANOB JUIsS PELISHUsT BOIIPOCca O BO3MOXK-
HOCTHU MIPOTEKAHUS PEAKIIUH.

TepMonnHaMuyeckas cucreMa. 3aKOH COXPAHEHUs SHEPruu. BHYTpEHHsISI SOHEPIUs U DHTAJIBINA.
DK30- U SHIOTEpPMUYECKUE peaklIuU. TepMOXUMUYECKUE YpaBHEHHUSI.

3axoH ['ecca u cnenctus us Hero. [Ipumepsr.

OHranbnus oOpa3zoBanus. CraHgapTHbIE cOCTOSHUS BellecTB. CTaHIapTHAs SHTAJIbBIUS 00pa3o-
BaHUs U CTOPaHUS.

Maxkpo- u mukpococtosiHusi. BepostHocTh coctosinus. [lonarue o6 sutponuu. CrangapTHas 3H-
Tponus. Mi3MeHeHue SHTPONINHY B Pa3IMUHBIX IPOLECCAX.

[Tonsitue 06 »Heprumn I'nb66ca, ee M3MEHEHUH Kak Mepbl peakMOHHON crocobHocTH. Kpurepuit
COMOIIPOU3BOJILHOCTHU IIPOLIECCOB B CUCTEMAX.

OObpatumble U HEOOpaTUMBbIEe Mpoliecchl. ['oMoreHHble U reTeporeHHble paBHoBecus. KoHcranTa
paBHOBECHSI B TOMOT'€HHBIX U T€TEPOTE€HHBIX CUCTEMAX.

Koncranra paBHoBecus. CBsA3b KOHCTAHTBI PAaBHOBECHS! CO CTaHAAPTHBIM M3MEHEHUEM SHEPruu
I'n66c¢a.

[Tpunnnn Jle-Illarense. BiustHue temmepaTypsbl, JaBIEHUS U KOHIIEHTPALMM PEAreHTOB HA paB-
HOBECHE.

DOnemeHTapHble U HedneMeHTapHble peakiuu. Knaccuduxamus peaknuif. CKOpocTh peakiuii B
TOMOT€HHBIX U T€TEPOre€HHBIX CUCTEMAX.

. ®aKkTOpBbI, BIUAIONIME HA CKOPOCTh PeaKIu. 3aKOoH JeicTBUs Macc. KoHcTaHTa CKOpOCTH.
42.
43.

MonexyIsipHOCTb U IOPAIOK peakuuu. [1opsaok HEaTeMEHTapHBIX PEaKIUii.

3aBUCUMOCTb CKOPOCTH peakluu OT TeMiieparypsl. [loHsTHe 00 akTHBHOM KOMILIEKCE. DHEPTUs U
SHTPOIINA aKTUBALIUU.

OO6mme cBoiicTBa pacTBOPOB. PacTBOphl Kak MHOTOKOMIIOHEHTHBIE cHCTeMbl. Kiaccuduxarus
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JIBYXKOMITIOHEHTHBIX pacTBOpoB. [Iporecchl, conpoBoxaaromue odpazoBanue pacTBopoB. Colib-
BaTalusl.

45. PaznuyHble BUABI BEIPAKEHHSI KOHLIEHTPALUKA PACTBOPOB U UX B3aUMHbBIE IIEPECUETHI.

46. 3aKOHOMEPHOCTH PaCTBOPUMOCTH ra30B B KUAKOCTAX. 3aKoH I'eHpu. BinsHue Ha pacTBOPUMOCTh
MPUPO/IBI BEIIECTB, TEMIIEPATyPhl, AaBJICHUS. 3aKOH paclpeaeacHusl.

47. HoMeHKIaTypa U OCHOBHBIC THITHI KOMIUIEKCHBIX coeqnHEeHHUU. Kiaccudukanus KOMIUIEKCOB 10
BUJy KOOPJIUHUPYEMBIX JIUTAH]IOB.

48. DNEeKTPOXUMUYECKUMN Psii HApsDKeHUM MetaiuioB. ['anbBanudeckue snemeHThl. J/1C ranbBanu-
YECKOT0 3JIEMEHTA.

49. DnexTpoan3 Kak OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN Mporiecc. 3akoHbl dapaned. IIpakTuueckoe
3HAYEHUE DJIEKTPOIIH3A.

50. DneKTpoIn3 pacIulaBOB U BOJHBIX PACTBOPOB JIEKTPOIUTOB.

51. Koppo3ust MetaiisioB. MeTo/1bl 3a1IUTHI OT KOPPO3HUH.

Buaer (oopazey) k 3x3amMmeny (IPOMEKYTOUYHbIH KOHTPOJIb):

1. Kakoe koanuecTBO BEIIECTBA MOJIEKYJ Bojopoa cojaepkar 12,04+ 10%° aromoB BOJI0pOJa?
2.Hamucate  MOJEKyJSIpHOE, TIOJIHOE M COKpAIlleHHOE€ HWOHHOE  YpaBHEHUS  PEaKIHU

Fe(OH), + HNO, —
[To noHHOI hopMe COCTaBUTH MOJICKYJISIPHOE YpaBHEHUE:
Pb*" +S* —PbS
3. B monekynsapHoii 1 mOHHOH Gopme paccMoTpeTh ruaponu3 NazPOy. YkazaTh cpeny (kKucnas,
HEUTpaibHasl WIH IIEJIOYHAs ) PEAKIIUH.
4.VIOHHO-3JIEKTPOHHBIM METOJIOM OIPeNeIUTh KOA(D(PUIIMEHTHI B YPaBHEHUH PEAKIUU:
Al + H,0 + NaOH — [AI(OH) | + H,+ ...

5. VYkaxure, usmeHeHueMm kakux napamerpos (T, P, C) MO)XKHO cMeCTUTh XMMHUYECKOE PAaBHOBECHE C

LENbI0 YBETUYEHHS BBIXO/A IIPOYKTOB PEAKIIUU: H,S., +1,, <S8, +2HI,;AH)0

6. Bonopoansiii anexTpo cpaBHeHUsA. CTaHIApTHBINA AIEKTPOAHBIN OTeHIMal. Y paBHeHue HepHcera.

7. Kakoit 00b€M (Mi1) pacTBOpa rUAPOKCUIA Kalusl ¢ MOJISIpHOM KoHIeHTpaueit 0,2 Moib/n Tpedyer-
ca qua HeWrtpanmmsanuu 100 mi pacTBopa CepHOM KHCIOTBI ¢ MOJIApHOM KoHueHTpanueit 0,1
MOJIb/N1?

Bonpocsl k onpocy mo TeMaM NPaKTHYECKUX U J1a00OPATOPHBIX padoT (npumepor)
(TekylIHii KOHTPOJIB)
Paznea 1. rema 1.1.-1.2. ITpakTrueckas padota Nel
«OmnpeneneHne ’KBUBAJIEHTHOM MAacChl HEU3BECTHOTO METAIa»
1.®opMynHpoBKa 3aKOHA COXPAHEHUSI MacChl M SHEPTUHU, €r0 MATEMaTUYECKOE BBHIPAYKEHUE.
2.DopmynupoBKa 3aKOHA COXPAHEHUS MACCHI.
3.®opMyIMpOBKa 3aKOHA MOCTOSIHCTBA COCTABA.
4.®opMyJIHPOBKA 3aKOHA KPATHBIX OTHOILICHHIA.
5.®opMynMpOBKa 3aKOHA YKBUBAJIEHTOB, €M0 MATEMATHYECKOE BhIpAKEHUE.
6.0mpenieneHre NOHATUN: MOJIb BEIIECTBA, OTHOCUTEIbHAS MOJIEKYJISIpHAs Macca, MOJISIpHasi Mac-
ca.
7.0mnpeneneHre MOHATHI: SKBUBAJICHT AJIEMEHTAa, MOJISIpHAsh Macca SKBUBaJeHTa, ¢popMmylna aiis
pacyeTa MOJISIpPHOM MacChl SKBUBAJICHTA JJIEMEHTA.
8.0mpesenenne MOHATHI: YKBUBAJICHT BEIIECTBA, MOJISIPHBIA 00bEM SKBHUBAJICHTA Ta3a.
9.®opmynbl Al pacyeTa MOJIIPHOM MacChl SKBUBAJ€HTa OCHOBHBIX (UETHIPEX) KJIACCOB HEOpra-
HHUYECKUX COCIUHEHUN.
10.®opmynupoBKka 3aKkoHa ABOTaapo, CMBICI U BEJIMYKMHA YKciaa ABOraapo.
11.®@opMynupoBKa ABYX CIEICTBUHM M3 3aKOHA ABOTrajipo.
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12.006BeM, 3aHUMaEeMbIH JTIOOBIM Ta30M MPU HOPMAJIBHBIX YCIOBHUAX (H.y.). [IpuBectn 3HaYeHHs
TaBJIEHUA U TemnepaTypsl ipH H.y. B cuctemax CU u CI'CE.

13.MareMaTnueckoe BhIpaKEeHHE 00hEIMHEHHOTO ra30Boro 3akoHa (ypaBHeHus KianelipoHa).

14.Maremaruyeckas 3anuch ypaBHeHus: MenneneeBa — Kianeiipona.

15.1lonsiTHE MapUHAIBHOTO JABJICHUS Ta3a. 3aKOH MapiaibHbIX daBjieHu /lanbToHa.

16. BemectBo cocrout u3 meau u cepbl. 13 0,667 r sToro BemectBa noiayudeHo 0,556 r oxcuaa
meau(1l). Berauciure MaccoByIO JIOJTF0 MEW B BEIIECTBE U HAIuTE €ro hopmyiy.

Paznen 1. rema: 1.3. JlabopaTtopHo-nipakTHueckas padora No2
«OCHOBHBIE KJIACChl HEOPraHUYECKUX COSAUHEHUN. XUMUA 31eMEeHTOB. CBOMCTBA BaKHENIINX CO-

€IVHEHUN»

101
(')
44 Ru?

2.Ilepeuncnure CUMBOJIBI JIEMEHTOB, HA3bIBAEMBIX I1I€JIOYHBIE JIEMEHTHI.

3.Ilepeuncnure CUMBOJIBI JIEMEHTOB, Ha3bIBAEMBIX TAJIOTCHAMH.

4.Ilepeuncaute CUMBOJIBI 3JIEMEHTOB, Ha3bIBAEMbIX IIEJIOUYHO-3E6MEIbLHBIMH.

5.Kakue ayeMeHTHI Ha3bIBAIOT HeMeTalamu. [IpuBenuTe Bce MCKITIOUEHUST U3 CHOPMYIIUPOBAH-
HOI'0 MpaBuUJa.

6.Kakue sneMeHThl Ha3bIBaIOT MeTauiaMu. [IpuBeauTe Bce UCKITIOUEHUS U3 CHOPMYITHPOBAHHOTO
MpaBuIa.

7. Jaiite omnpeneneHne okcunoB. KakoBa cTeneHb OKHUCIEHHS OOpa3yIOLIEro OKCHJ IJIEMEHTa B
HIKe npuBeneHHbIX okcuaax: Cro0O7, TiO2, H Oz, KO2? HazoBute 3TH OKCHIIBI, IPUBEIUTE UX Irpadude-
ckue (popMyIIbL.

8.JlaiiTe ompeseneHuss OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX U HECOJCOoOpa3ymIINX OKCHIOB.
[IpuBenuTe Mo nBa MpuMepa Kaxaoro Tuna okcuaos. [IpuBenure ux rpadguueckue GopMyJib.

9.JlaifTe ompezeneHne OCHOBaHUW C TOYKU 3PEHUS] TEOPUHU SJICKTPOJUTUYECKON IHUCCOLMAIUU.
Uto Ha3bIBaeTCSI KMCIOTHOCTRIO OCHOBaHMM ? Kakue ocHOBaHMS HA3BIBAIOTCS IIEJIOYaMU?

10.daitTe onpeneneHue KUCIOT C TOYKU 3PEHHS] TEOPUU FIEKTPOJUTUUECKON Aucconuanuu. Yo
Ha3bIBACTCSI OCHOBHOCTHIO KUCIOT? [IpuBenuTe mo ogHOMY MpUMEpPY KHCIOPOICOAEPKAIIMX U OECKHUC-
JIOPOAHBIX KUCIIOT, IalTE€ UX CUCTEMAaTUYECKOE U TPAJUIIMOHHOE Ha3BaHHUS.

11./laliTe onpenenieHUE CPEIHUX COJEH C TOUKHU 3PEHUS TEOPHUH AIEKTPOJIUTUUYECKON AUCCOLra-
uuu. Yem oTiInyaroTcst OT HUX KUCJIble U OCHOBHBIE conn? [IpuBeanTe mo aBa mpumepa KUCIbIX U OCHOB-
HBIX cojiel, Ha3oBuTe uX. [IpuBenure ux rpadpuueckue GopMybl.

12.1aiiTu onpeneneHre IBOMHBIX U CMEUIAHHBIX cosieid. [IpuBenuTe mo JBa mpumepa Kaxaoro
TUIIA 3TUX COoJiel U HazoBUTe uX. [IpuBeante ux rpaduueckue GopMyIb.

13.JTaliTe onpeneneHue MoHATHs rpaduueckoit popmynsl coenunenus. [Ipuenure rpapudeckue
dbopmynsl coenqunenuii: VOSO4, CrOHSO3, HBrO>, CaHPO4. K xakum kimaccaM OTHOCSITCSI 9TH CO€JIH-
HEHUsI, aliTe UX TPAJUIUOHHbIE Ha3BaHHUS.

14./laliTe onpeaeneHue MOHATHS CTEIIEHb OKUCIIEHUS AJIEMEHTa B coeAuHeHnH. PaccunTaiite cre-
HIeHH OKUCJICHHMS 2JIeMeHTOB B coequuenusx KoCroO7, H3POs, SiOs>, Cr2(SO4)3, naiiTe ux TpaaUlIUOH-
HBIC Ha3BaHMSI.

15.Metadochopras u oprodhochopHasi KUCIOTH — Ha YTO YKA3bIBAIOT UCTIOJIb30BAHHBIC IPUCTAB-
ku? [IpuBeaure rpaduyeckue GopmMysibl STUX KUCIIOT.

16.IlpuBenute oObIuHbIC U rpadrueckre GopPMyIIBHI XJIOPCOAECPKAIUX KUCIOT, COOTBETCTBYIOIINX
CIEAYIOIIMM CTEMEHSIM OKUCIeHus xiopa: -1, +1, +3, +5, +7. [IpuBeaure TpaJuIIMOHHBIE HA3BAHUS TUX
KUCJIOT. Ha 4To yKa3bIBalOT MCNOJIb30BAaHHBIE B HA3BAHUSIX OKOHYAHUs?

17. CoctaBbTe MOJIEKYJSPHbIE W HWOHHBIC YPABHEHHS PEAKIMi, C TOMOIIBI0O KOTOPHIX MOXHO
OCYIIECTBUTD CIEAYIOIINE MPEBPALICHUS:

S—S0,—->S03—>H2S04—~CrOHSO4—»>Na>SO4—»>NaHSO4

18, Ha3oBuTE KOMILJIEKCHBIE COCTUHEHUSA. Y KAKUTE 3apsii KOMIUIEKCHOTO MOHA, CTENIEHb OKHUCIIE-
HUS ¥ KOOPJAMHAIMOHHOE YHCII0 MOHA-KOMILJIEKCOO0pa30BaTes, a TaKXKe JIEHTATHOCTh JIUTAHIOB.

Nas[Ag(S203)2]; [Co(NH3)6]Cla; [Be(OH)2(H20):]

19.3anummuTe ypaBHEHHE PEAKINH B MOJIEKYIsipHOM U HoHHOM BHJe: Cr2(SOs4)3 + BaClh—

1 .IToustue xuMmuueckuii dnemMent. YTo o3HAYaeT 3aIich
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Pa3nen 2. rema: 2.1. [Ipaktrueckas pabota Ne3
«CTpoeHre aToMa 1 IepHOINYECcKas cucTeMa XuMuueckux sinemenToB J[.M1.MenneneeBay

1.Monens bopa crpoenns atoma. [locTostHuas Punbepra, ee uncieHHOe 3HaUEHUE.

2.IlonsiTe opoUTAaIb.

3.®Du3nYeCKnil CMBICI U 3HAYECHMS], IPUHUMAEMbIE INIABHBIM KBAHTOBBIM YHCIIOM.

4.®Du3nvecKkuil CMBICI U 3HAUYCHHSI, TPUHUMAEMbIe OpOUTATBHBIM KBAHTOBBIM YHCIIOM.

5.Bup snekTpoHHBIX 00J1aKOB (OpOMTajeii) 1 COOTBETCTBUE MEXKIY YUCICHHBIMU M OYKBECHHBIMH
0003HaYCHUSMU OPOUTAIILHOTO KBAHTOBOT'O YHCIIA.

6.DU3NYECKUN CMBICI U 3HAYEHUs, IPUHUMAEMbIE MarHUTHBIM KBAHTOBBIM 4HMCIIOM. CBS3b 3THX
3HA4YEeHUH U 4YKcha s-, p-, d- u f-opouraneii.

7.DOU3NYECKUN CMBICII U 3HAYEHMS], IPUHUMAEMbIE CIIMHOBBIM KBAaHTOBBIM YHCJIOM.

8.Ycii0BHAs 3alluCh YHEPIETUYECKOM TuarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

9.®opmynupoBKa U PU3NUECKHUI CMBICT TPUHIIUIIA MUHUMYMa SHEPTHH.

10.@opmynupoBka u puzndeckuii cmbica npuniuna [aymm.

11.®opmynupoBka u pu3nUecKuidl CMbICT MpaBuia XyHa.

12.®@opmynupoBka npasuia Kieukosckoro.

13.Yto HazbIBaeTCs SJEKTPOHHOW KoH(urypamueir atoma? IlpuBenuTe MOIHYIO AJIEKTPOHHYIO
KOH(HUTypaIHIo aToMa dJIEMEHTa C 3apsiioM sapa S1.

14.PaccunTaiiTe MaKCUMaIbHOE YHCIIO 3JIEKTPOHOB, KOTOPbIE MOTYT HaxoauThcs Ha 3p u 5f opOu-
TasX.

15.ITpuBenute coBpemeHHyto GpopmynupoBky [lepuoanueckoro 3akona J{.M.Menneneena.

16.0npenenenue u GpU3MUECKUit CMBbICT MOHATHIA: 3((GEKTUBHBINA 3apsi sApa, MOCTOSTHHAS YKpa-
HUPOBAHUS.

17.1lonstusa pagnyca atoma U noHa. Kak M3MEHsIeTCsl painyC YaCTUIIbI IIPU NIEPEXOJIEC: aTOM — €T0
IIOJIOKUTEIILHO 3apSKEHHBIN MOH, aTOM — €0 OTPULIATENIBHO 3aPSKEHHBIN HOH?

18.Kak 1 mouemy M3MEHSIOTCS paJlyChl aTOMOB IIPU NEPEMEILIEHUH BJIOJIb NIEpHOa ClieBa Hampa-
BO U IIPU NIEpEMELICHUH CBEPXY BHU3 BIOJIb [NIABHBIX U MOOOYHBIX MOJArPYIII?

19.0npenenenre NOHIATHUS SHEPTUsl MOHU3AIMH, €UHUIIBI €€ U3MEPEHUs U XapaKTep ee U3MeHe-
HUS B IEPUOAAX U TPYIIIAX.

20. Onpenenenue MOHATUS YHEPTHSI CPOJICTBA K DJIEKTPOHY, EIUHUIIBI €€ U3MEPEHUS U XapaKTep
€€ U3MEHEHMSI B IEPUOJIAaX U IPYMIAX.

21.IlonsiTve ¥ PU3NYECKUI CMBICI IEKTPOOTPULIATEILHOCTH 3J€MEHTOB 110 Mannukeny. Enunu-
1Bl €€ U3MEPEHMSI M XapaKTep U3MEHEHUS B IIEPUOJAaX U Ipynnax.

22.0THOCUTENbHBIE 3IEKTPOOTPULIATENLHOCTH 10 [loMMHTY: Kak OLEHUBAIOTCS M 3aKOHOMEPHO-
CTH U3MEHEHMSI UX 3HAYEHUH B IEPUOJAX U TPYIIIaAX.

23. Hamummre 351eKTpoHHbIE (hOpMYIIbl IPUBEACHHBIX HIDKE MOHOB. K cemelicTBy Kakux ayieMeH-
TOB OTHOCSITCS aTOMBI 3TUX HOHOB? Sn’’, Mn**, Cu®*, Cr**, §?-.

Pa3nea 3. BeneHue B TEOpUI0 XUMHUYECKHUX IPOLIECCOB
(Tema: 3.1. DHepreTrKa XMMUYECKUX MPOIIECCOB.)

1.OnpezneneHre NOHATHUS TEIUIOBOU APPEKT peaKimH.

2.I1epBblii 3aKOH (Ha4yasi0) TEPMOJUHAMUKH, €70 MaTEMaTUYECKOE BBHIPAYKEHUE U 3aIUCh ISl U30-
OapHBIX MPOIIECCOB.

3.0mnpeneneHne M30TEPMUIYECKUX, U30XOPHBIX M M300apHBIX MporieccoB. Monudukanum 3amnucu
MaTEMaTHYECKOT 0 BBIPAXKEHM 1-T0 Hauana TEpMOJMHAMHUKH B ATHX TPEX CIydasX.

4.]lafiTe omnpeneneHNe HTAIBINM, SHIO- U IK30TEPMUYECKUX MpolieccoB. OObICHUTE B3aHMO-
CBs13b 0003HaueHUH TeroBoro 3¢ dexra Q u AH.

5.0npezneneHue NOHATUS TEPMOXUMHUYECKOE ypaBHeHHe. Kakue yciaoBus Ha3bIBalOTCS CTaHAAPT-
HbIMU?

6.0mnpeneneHre MOHITHS SHTAIBIUA 00pa30BaHUs, CIUHUIIBI U3MEPCHUS. 3HAYCHUS DHTAIBITHIA
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00pa30BaHMsl MPOCTHIX BEUIECTB.

7.DopmynupoBKa 3akoHa ['ecca. MaTemaTudeckoe BbIpaKeHHE CIEACTBUS U3 3akoHa I'ecca.

8.0nucanue MOHATHS SHTPOIIUU CUCTEMBbI, €TUHUIIBI U3MEPEHHUSI.

9.MaremaTtunueckast popmysia ajsi pacueTa U3MEHEHHs SHTPOIHUHU B MPOLIECCE PEAKIIHH.

10.0Onpenenenne MoHATHS U300apHO-M30TEPMHUUECKOTO MOTEHIIMANA peakiuu (3Hepruu ['nbdoca).
Yro oTpakaeT BenuunHa sHeprun [ m66ca?

11.0npenenenne NOHATHS CTaHIAPTHOW »Hepruu ['mb66ca oOpazoBaHMs, eAMHUIIEI 00pa30BaHMS.
3Ha4yeHus1 CTaHJapTHBIX SHepruii ' m60ca 0Opa3zoBaHUs IPOCTHIX BEIIECTB?

12.Maremaruyeckas popmyna Jijisl pacuera U3MEHEHHUS U300apHO-U30TEPMUUECKOI0 OTEHIIMaIa
B IIPOLIECCE PEAKLIUH.

13.CooTHOMICHHUs] MEXTy PHTAIBIUHHBIM M SHTPONUHHBIM (haKTOpaMu W HaIpaBJICHUE MPOTEKa-
HUSI XUMUYECKOU pPEAKLIMH.

14.ITonsitue TepMoauHamuyeckor ¢pyHkuuu. [lepeuncaurte n3BecTHpie Bam TepMognHamMuyeckue
byHKIHN.

15.Bpraucnute ternoBoi agdext peakunu BocctanoBiaeHus 80 r Fe;O3; amromunuem.

16.B03M0KHO JIM MpU CTaHJAPTHBIX YCIOBUSIX ModyuyeHue aHuianHa 1o peakuuu NHjser) + CsHer)
= CeHsNHzpx) + Hor)?

3apanus Ajst 1adopaTOpHBIX padoT (TEKYLIMd KOHTPOJIb, IPUMeEPbI)
®parmenT K Teme 4.1 «OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE PEAKIIMU)

3ananue 1. MccaenoBanne OKNCINTEIbHBIX CBOHCTB MEPMAaHIaHATA KaJIusl B KHCJIOi cpefe.
Juns pactBopa ¢ pH, 3aaHHBIM BapHaHTOM, PACCUUTHIBAIOT 3HAYCHUE AJICKTPOJHOTO MOTEHIIMAA
CIIEIYOIIeH OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHOW CHCTEMBI:

MnOs + 8H' + 5¢ = Mn?** + 4H:0,

ecu KoHHeHTpamus MnOs” 1 Mn?*, a Taxske TeMIepaTypa M JaBIeHHE COOTBETCTBYIOT CTAHJaPTHBIM.

CpaBHUBAIOT BBIYMCIEHHOE 3HAYEHUE 3JIEKTPOAHOIO MOTEHIIMAIA CO CTAaHIAPTHBIM U JIETAOT BbI-
BOJ O BIIMSIHUM CPEZIbl HA OKUCIIUTEIbHBIE CBOMCTBA IEPMAHIaHAT-HOHOB.

Crpost rpadyk 3aBUCHMOCTH OKUCIHTENLHOro noteHiuana MnOs/Mn** ot pH cpempbl. Ilpu kakux
pH Bo3MO0kHO BoccTaHOBIIeHHE HOHOB MnO4™ HOHaMMU:

I, Br', CI'? Iloka3pIBatOT 3T 001acTH HA TpaduKe.

3aganue 2. BoccraHoB/IeHMe NEepPMAaHraHaTa KaJus B Pa3JIMYHBIX CpeAax.

B Tpu otnenbHble IPOOUPKU ¢ PACTBOPOM N€pMaHraHaTa Kajiaus 100aBIIsiOT pa30aBIeHHYIO CEPHYIO
KHCJIOTY, TaKOH k€ 00beM BOJbl M KOHIICHTPUPOBAHHBIN pacTBOpP LIENOYH. 3aTeM B KaXKAyIO U3 MPoOHU-
POK MPpUOABIISIIOT CBEXKENPUTOTOBIEHHBIA pacTBOp cyibduta Hatpus NaxSOs. g oObsicHeHus HaOII0-
JIa€MOT0 MMEIOT BBHIY, YTO B KHCIIOH cpesie 00pasyroTcs HoHbl Mn”*, B HeliTpanbHOit - MnO, U B CHITb-
HOIIENOYHOH cpefe - noHsl MnO4>". TTonb3ysick HOHHO-DJIEKTPOHHBIM METOIOM, COCTABISIOT MONHBIE
YPaBHEHUS peaKLuil.

Ha ocHoBaHWY BBIYMCICHHBIX TSI BCceX peakiuii 3HaueHnit JJ1C nenaroT BEIBOJ 00 OKHCIUTEIbHON
CIOCOOHOCTH NepMaHTaHaTa Kajlusl B KUCIIOW, HEUTpaIbHOM U MIET0YHOH cpeiax.

3ananue 3. AHA/IU3 32IaHHOM OKHCJIMTEIbHO-BOCCTAHOBUTE/IBHON peaKkuu.

Jnis 3amaHHOM maphl BEIIECTB (B COOTBETCTBMM C WHAWBUAYAIbHBIM BapHAHTOM) OIPENENISIOT
OKHCIIUTENb U BOCCTAHOBUTEND, pacCUUThIBAOT DJIC 11l cTaHAApTHBIX YCIOBUM M OLIEHUBAIOT BO3MOX-
HOCTb CaMOIPOM3BOJIBHOTO IIPOTEKAHUS PEAKIIMM MEXKAY HUMMU.

[TpoBoasT nanHy1o peakiuio. OTMedaoT Ha0Jt01aeMbIe SBJICHUS.

[Tonb3ysich HOHHO-3JIEKTPOHHBIM METO/I0M, COCTAaBJISIFOT MOJHOE YPAaBHEHUE PEaKLIUU.

3ananue 4. CpaBHeHHe OKHCIUTEIHLHO-BOCCTAHOBUTEILHBIX CBOWCTB BellleCTB.

Jlna 3apaHHOrO BeniecTBa (B COOTBETCTBUM C MHJIMBUIYaJIbHBIM BapHAHTOM) ONPEACISAIOT CTENEHU
OKHCJICHHsS aTOMOB U OTMEYAarOT, OKHUCIMTEIEM MM BOCCTAHOBUTENIEM MOXET OBITh 3TO BEIECTBO B
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OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiusax. [Ipu HeoOXoaquMOCTH HCHOIb3YIOT 3HAUYEHUs CTaHIapT-
HBIX JIEKTPOAHBIX MOTCHIIUAJIOB.

W3 npuBeIEHHOTO CHCKa PEaKTUBOB BHIOMPAIOT HE MEHEE JIBYX, KOTOpPhIE MOTYT B3aUMOJICHCTBO-
BaTh C 3a/IAaHHBIM BEILIECTBOM.

VKka3pIBalOT B MPEANOJAraéMbIX PEaKIUAX OKUCIUTENIb U BOCCTAHOBUTENb, paccuuThiBalOT D/[C
JUTS. CTAaHAAPTHBIX YCIOBHA. [IpOBOISAT peakiuu, OTMEYarOT HAOII0JacMbIe SIBJICHHMS.

[Tonb3ysick NOHHO-3JIEKTPOHHBIM METOJOM, COCTABIISIIOT IOJHBIE YPABHEHUS PEAKIIUM.

7.4. CooTBeTCTBHE IIKAJbI OLIEHOK M YPOBHeil ¢(OpMHUPOBAHHBIX KOMIIECTECHIIMI

Yposenb chopmu-
Ornenka
POBaHHBIX KOMIIC- Iosicuenust
TEHITUHA

Teoperndeckoe copepkaHue Kypca OCBOSHO IOJHOCTBIO,
BCE TIPEyCMOTPEHHBIE MPOTrpaMMOii 00ydeHHUsT yueOHbIC 3aJaHMs
BBITTOJTHCHBI.

OOyyaromuiicss AeMOHCTPUPYET CIIOCOOHOCTh OOOCHOBAH-
HOTO BBIOOpa yCJIOBHUI NMPOTEKaHUs, BHIOOpA PEarecHTOB M MX KO-
JINYCCTBCHHBIX COOTHOIHGHI/If/'I, (1)3.30BOF0 COCTOSAHUA IJIA OIITHU-

«5» MaJIbHOTO TPOBEJCHHUS XUMHUYECKUX IPOLECCOB. YCIENIHO IpHU-

(OTHHqHO) MCHACT 3HAaHUA OCHOBHBIX 3aKOHOB XHMHUH, CTPOCHHA W PCAKIU-
OHHOM CITOCOOHOCTH BEILECTB JJISl PELICHUS] TUIIOBBIX 3a1ad Ipo-
(deccuoHanbHOU AesTenbHOCTH. CrIOCOOEH MPOBOAUTH aHAIU3 I10-
Jy4EHHBIX TaHHBIX, JIeNIaTh MPaBUJIbHBIC, HAYYHO OOOCHOBAHHBIC
BBIBOZIBI. | 'OTOB mpejyiarate CBOHM CIIOCOOBI PELICHHUs MTOCTABIICH-
HBIX 33/1a4. ['0TOB paboTaTh Kak B KOMaHZE, TaK U MHIHUBHYyallb-
HO.

Bricokuii

Teoperuueckoe cosepkaHue Kypca OCBOEHO MOJHOCTBIO,
BCE IPEyCMOTPEHHbIE TPOrpaMMOi 00yueHusl yueOHbIe 3aJaHUsI
BBINOJIHEHBI C HE3HAYUTEIbHBIMU 3aMEYaHUSIMH.

OOyuaromumiicsi CnocoOeH MPOBOIUTH 0OOCHOBAHHBIN BBIOOD
ONTUMAJIBHBIX YCJIOBUI TNPOTEKaHUS peakiil, 3HAeT CIOCOOBI

«4» BIIMSIHASL HAa XMMHYECKHH TPOLECC C IEeNBI0 €r0 YCHICHHS WITH

(xopo110) ocTaHOBKH. O0yYaromuiics UCTOJIb3yeT OCHOBHbIE 3aKOHBI XUMUHU
IJI1 pCHICHUS THUIIOBBIX 3aaa4 HpO(l)CCCI/IOHaJ'H)HOI\/JI JACATCIIbHOCTH,
Ha OCHOBE 3HaHUIl O CBOWCTBaX M CTPOCHUHU BEIECTBA MPOBOAUT
o00p pEeareHToB, CIOCOOEH MPOBOJUTH AHAIM3 IOJTYYEHHBIX
JAHHBIX, HO JIOIyCKaeT HETOYHOCTH B ()OPMYJIMPOBKAX M BBIBO-
Jax.

bazosniit

Teopernueckoe coaepkKaHUEe Kypca OCBOEHO YacTHYHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MpOrpaMmon oOyueHus yueo-
HBIX 3a/IaHUH BBIMOJIHEHO, B HUX UMEIOTCS OIIMOKH.

OO0yJarmuiicss MOXKET TOJI PYKOBOJCTBOM OCYIIECTBIISITh
BBIOOp ONTHUMAJBHBIX YCIOBUN NMPOTEKAHUS PEAKIM U BO3MOXK-
HOCTHU BJIMSIHUS HA CMEILLEHUE XMMHUYECKOIO PaBHOBECHSI, C IIEJIbIO
YBEJIMYEHUS BBIXOAA MPOAYKTOB peakuuu. CriocobeH moaduparb
peareHThl JUIsl pelIeHrs TUMOBBIX 337a4 NpodecCHOHaIbHON Jes-
TEJIBHOCTH, IIPU 3TOM HCIIOJIb3YET 3HAHUS 3aKOHOB XUMHH, CTpOE-
HUS BEIIECTBA U €ro XMMUYEeCcKol akTUBHOCTH. CrlocoOeH MpoBo-
JUTh aHAJIN3 MOJTYYEHHBIX PE3YJIbTATOB UCCIIECJOBAHMS, TOMMYCKast
HE3HAUUTEJIbHbIE OLTMOKH.

«3»
[Toporossrii (ynosneTBopu-
TEJIbHO)

«2» Teopernueckoe comepkaHue Kypca HE OCBOCHO, OOJBIIMH-

Huzkuii .
(HEYTOBJIETBO- | CTBO MPEAYCMOTPEHHBIX MPOrpaMMoil oOydeHHs y4eOHBIX 3a/a-
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Yposens chopmu-
Ornenka
POBaHHBIX KOMIIE- [Mosicuenust

TEHITUHA

PUTEIBHHO) HUW JTMOO HE BBIMOJHEHBI, JIMOO coaepkaT rpyObie OIMIMOKH; J0-
NOJTHUTENIbHAS CAaMOCTOSITENIbHAsE padoTa HaJg MaTepualioM He
npuBeia K KaKoMy-Tu00 3HAYUTEILHOMY IOBBIIICHUIO KadecTBa
BBITIOJTHEHMS YICOHBIX 33 JaHHi.

OOyuaromuiicss He 3HAaeT OCHOBHBIX 3aKOHOB XHUMHH, TIOXO
MPEJICTABIISIET BO3MOXHOCTh UX HCIIOJIb30BAHMSI TPU TIPOBEIACHUH
BBIUUCIICHUI 110 ypaBHEHHSIM peaknuid. MiMeeT cialblie mpeacraB-
JICHUS O CTPOCHUU BEIIECTB M MX XUMHUYECKON aKTUBHOCTH, O CIIO-
co0ax MpeBpalleHUsl OJHUX BEIIECTB B JPYyrUe, HE BIAIEET METO-
JaMH BBIOOpa ONTHMAIBHBIX YCIOBHA TPOTEKAHUS pPEaKIUd H
BO3MOKHOCTH BITUSTHHSI HA CMEIIICHUE XUMHUECKOTO PAaBHOBECHSI, C
[0 YBEIMYCHUSI BBIXOJA MPOIYKTOB peakmnuu. He crocoOeH
no0MpaTh PEarcHThl ISl PEIICHUS IOCTaBJICHHBIX 3amady. He
BJIQJICCT HABBIKAMU OOOOIICHHS U OIEHKU TOTYYCHHBIX Pe3yJIbTa-
TOB HMCCJICJIOBAHUSI.

8. Metoanueckne yKa3aHus ISl CAMOCTOSATEIbHON Pad0Thl 00y4aroIIuXcs

CamocrosiTenbHast padoTa ciocoOCTBYET 3aKpEIJICHUIO HAaBBIKOB pa0dOThI ¢ y4eOHOM 1 HaAy4YHOH JIU-
TepaTypol, OCMBICICHUIO U 3aKPEIUICHUIO TEOPETHYECKOr0 MaTepualia, ClIOCOOHOCTH MCIIOJb30BaTh OC-
HOBHbIE €CTECTBEHHOHAYYHbIE 3aKOHBI B IPOPECCHOHATBHOMN AESITEIbHOCTH.

CamocrodrenbHas paboTa BBINOJHAETCA BO BHEAYIUTOPHOE (ayJIUTOPHOE) BpeMs IO 33aJaHHI0 U
IIPU METOAMYECKOM PYKOBOJCTBE MpEMNoJiaBaTelsi, HO 0€3 ero HenoCcpeACTBEHHOI0 y4acTus (IIpu 4acTUY-
HOM HENOCPEJCTBEHHOM Y4acCTHHM IPETo1aBaTelis, OCTaBIIAIONIEM BEIYILIYIO0 pOib B KOHTPOJIE 3a paboToi
CTYJCHTOB).

Dopmel camocmoamenvHou pabomvsl 6akanaBpoB pazHOOOpa3Hbl. OHU BKIIOYAIOT B ce0sl M3yue-
HUEe yuyeOHOMU, HAyYHOUW U METOJIMYECKOW JUTepaTyphl, MaTEpPUAJIOB MEPUOIUYECKUX M3JIaHUI C IpUBJIe-
YEHHEM 3JIEKTPOHHBIX CPEACTB O(PULMANBHOM, CTATUCTUYECKOH, MEPUOIUYECKON U HayuyHOW MHPOpMa-
U,

B nporecce u3ydeHus TUCUMIUIMHEBI « XuMUs» OakanaBpamu HarpasiaeHus 35.03.10 «Jlanamadr-
Hasl apXUTEKTYPa» OCHOBHbIMU BUOAMU CAMOCMOSIMENbHOU pabomul IBISIOTCS:

- IOATOTOBKA K ayTUTOPHBIM 3aHATUAM (JIEKIMAM U MPAKTUUYECKUM 3aHATHUAM) U BBIIIOJHEHHUE CO-

OTBETCTBYIOIINX 3aJaHUN;

- caMOCTOsATeNbHasl paboTa Haja OTIENbHBIMU TeMaMM Y4eOHON JUCLUIUIMHBI B COOTBETCTBUH C

y4e0HO-TEMaTHUYECKUM IIJIaHOM;

- IOATOTOBKA K DK3aMEHY.

Ha 3aHATHSAX JIEKIMOHHOTO THIIA NPENojAaBaTeb M3JaraeT M pazbsACHSAET OCHOBHBIE, Hambosee
CJIO’KHBIE TIOHSTHS TEMBI, & TAK)KE CBS3aHHbIE C HUMU TEOPETHYECKUE U MPAKTUUYECKUE MPOOJIEMBI, 1aeT
PEKOMEH/1allii Ha BBIMOJIHEHNE CAMOCTOSITENIbHOM paboTHI.

B xone nexiuii 00y4yarommumMcst peKOMEHTyeTCsI:

- BECTU KOHCIIEKTUPOBaHUE Y4eOHOT0 MaTepuana;

- oOpalaTh BHUIMaHUE Ha ONpeesieH s OHATHH, (POPMYIUPOBKU 3aKOHOB U X MAaTeMaTHYECKOe
BBIpaXEHHE, MOJIOKEHHS], pAaCKPBIBAIOIINE COIEPKAHUE TE€X WJIM MHBIX SBJICHHUI M MPOIECCOB, HAyYHbIE
BBIBOJIbI M TPAKTUYECKUE PEKOMEHAALINHN 10 UX IIPUMEHEHUIO;

- 33/1aBaTh MPENO/IaBATEI0 YTOYHSIOUINE BOMPOCHI C IENIbI0 YACHEHUS TEOPETHUYECKHUX IOJIOXKe-
HUH, pa3pelleHns CIOPHBIX CUTYalUH.

B pabGounx KOHCIEKTaxX >KeNaTeIbHO OCTAaBJIATH I0JI, HA KOTOPHIX BO BHEAYJIUTOPHOE BpeMs
MOXKHO C/IeTIaTh TTOMETKH M3 y4eOHO-METOJUYECKOr0 0OECIICUeHUS sl CaMOCTOSTEIbHON paboThl 00Y-
YAOIUXCS, AONOJIHSIIOIEr0 MaTepuail INpOCIyIIaHHON JIEKLIMH, a TAaKKe MOMETKH, IOJYEepKUBArOIIne
0c00yI0 BaXKHOCTh TE€X MJIM UHBIX TEOPETHUECKUX MOJIOKECHUH.
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JJis ycnemrHoro oBNaJIeHUsT KypcoM HEOOXOMMO IMOCEIaTh BCe JICKIUH, TaK KaK TeMaTHICeCKUH
MaTepHall B3aMMOCBsI3aH MEeXIy co0o0ii. B ciryuasx mporycka 3aHATHS CTyI€HTY HEOOXOAMMO CaMOCTOs-
TEJIBHO U3YYUTh MaTepUall © OTBETUTHh HAa KOHTPOJBHBIC BOIPOCHI IO MPOMYIICHHOW TeMe BO BpeMs HH-
ANBUYAJIBHBIX KOHCYJILTaI_H/II\/JI.

JlaGopaTopHbIC U IPAKTUYECKUE 3aHATHS — 3TO aKTHBHAs (hopma yueOHoro nporecca. [Ipu moaro-
TOBKE K JIAHHOTO BHUJA 3aHATUSM OOydaromeMycsi HEOOXOJAMMO U3YYHTh OCHOBHYIO JIUTEpATypy, O3HA-
KOMHTCS C JIOTIOJTHUTEIIbHOM JINTEPaTypPOH, Y4eCcTh PEKOMEHIAIIUH TpenoiaBares. TeMbl TeOpeTHIeCKO-
r0 COJEpKaHMsI MPEANONaraloT IMCKYCCUOHHBIN XapakTrep o0CyxaeHus. bonblnas 4acTb TeM JAUCIUILIH-
HBI HOCUT TPAKTUYECKUH XapakTep, T.C. MPEAINoJiaraeT BhIIOJIHEHUE JJA00PATOPHBIX 33JJaHUI U PEIICHUE
3a/1a4, aHAIU3 MPAKTUYCCKUX CUTYAITHA.

BaxHOl 4acThl0 CaMOCTOSITENFHON Pa0OTHI SIBISETCS YTCHHE YYCOHOW M HAyYHOH JIMTEpaTyphl.
OcHoBHas (yHKIMS Y1€OHUKOB — OPUCHTHPOBATh CTYJICHTA B CUCTEME 3HAHHIA, yMEHHI U HABBIKOB, KOTOPbIC
JOJDKHBI OBITH YCBOCHBI OYAYIIMMHU CHICIIUATMCTAMU 110 TAHHOW TUCIUITIAHE.

Ormpoc 1o Teme J1abopaTopHO pabOoTHI MpeaCTaBisAeT cOO0MH OTBETHI HAa TOCTABJICHHBIE BOIPOCHI
nepes; 1abopaTopHOH paboTol W Tmocie e€ BhIMOMHEHHS. V310KeHHe B MUChbMEHHOM BHJIE PE3yJIbTAaTOB
HKCIEPUMEHTa U TEOPETUUYECKOTO aHajHM3a WM PEHICHUE 33Ja4yM 1o onpeneieHHon teme. Conaepxanue
WH/IMBUYaIBHBIX BOIIPOCOB 10 TeMaM J1a00paTOPHBIX pabOT OPUEHTUPOBAHO Ha MOJATOTOBKY OaKalaBpOB
10 OCHOBHBIM BOITPOCaM Kypca. YPOBEHb BBITIONHEHUS TIO3BOJISET MIPEIOAABATEISIM CYIUTh O XOJIe CaMo-
CTOSITENILHOU PA0OTHI OaKaJIaBPOB B MEKCECCHOHHBIHN MIEPUO/] M O CTEIIEHH WX TIOJTOTOBKHU K 9K3aMEHY.

[ToaroToBka K sK3aMeHy MPEIOIaraer:

- U3yYEHUE OCHOBHOMW U JIOTIOJIHUTEILHOU JINTEPATYPhI;

- UI3YUYCHUC KOHCIICKTOB JICKIIHfI;

- y4acTHe B MPOBOJMMBIX KOHTPOJBHBIX OMPOCaX;

9. Ilepeuyenb HHGOPMANMOHHBIX TEXHOJIOTHIl, HCIOJIb3yeMBbIX
NPH OCYLIECTBJICHUHM 00Pa30BaTEJIbHOI0 MPOLECCca 0 JMCUUILIMHE

[TpumeHeHne UMQPOBHIX TEXHOJOTHM B paMKax MPEenoAaBaHus JUCLMILIMHBI IPEIOCTABISIET
pacupeHHble BO3MOKHOCTH 110 OPTaHM3alNN YIeOHBIX 3aHATHI B YCIOBUSAX MUPPOBU3AIH 00pa3oBa-
HUS U M03BOJISIET CHOPMHUPOBATh Y 00YUAIOLINXCS HABBIKM MPUMEHEHHs IIU(PPOBBIX CEPBUCOB U UHCTPY-
MEHTOB B IOBCEAHEBHOMN KU3HU U MPOPECCUOHAIBHON 1EATEIbHOCTH,.

Jlns peanu3anuu 3TOH HEeaH B paMKaxX M3y4eHUsS JAUCHUIUIMHBL MOTYT HPUMEHSThCS Cleqylo-
mHe UQPPOBBIE HHCTPYMEHTHI U CEPBUCHI:

- 1ns KoMMyHuKaium ¢ oOydatonmmmucs: VK Meccenmxep (https://vk.me/app?mt_click id=mt-
v7eix5-1660908314-1651141140) — mecceHmxep, pacpocTpaHnsercs o juneH3uu FreeWare;

- JUId TJJAaHUPOBAaHUS AayIUTOPHBIX M BHEAyAUTOpPHBIX Mepomnpusatuil: Suaexc.Kanennaps
(https://calendar.yandex.ru/) — oHnaiiH KaJleHaaph-TUIaHEP, PACTIPOCTpaHsIETCs o aulleH3un ShareWare

- JUIsl COBMECTHOT'O UCTOJIb30BaHus (haitnoB: SAnnexc./Juck — cepBUC A XpaHEHUS U COBMECTHO-
r0 HCHOJBb30BaHUS JOKYMEHTOB, pacHpocTpaHsercs 1o JuleH3uu trialware u  @O6mnako
(https://cloud.mail.ru/) — cepBuc ans co3ganusi, XpaHEHUSI U COBMECTHOTO HCIIOJIb30BaHUs (paiinoB, pac-
MIPOCTpaHsETCs MO JUIEH3UU trialware;

- JUId OpraHu3alliil yAaJeHHOW cBA3M W BuaeokoH(pepenuuit: BupeozBonok BKonTaxte
(https://vk.com/calls) — cepBHC aJis BUICO3BOHKOB, pacmpocTpanseTcs Mo jureH3un ShareWare;
Mirapolis — cuctema asi opraHu3aluy KOJUIEKTUBHOM paOOThl M OHJIAWH-BCTpPEY, pacIpOCTPaHIETCs 10
MIPONPHUETAPHOM JINLICH3UH .

Jlsis yCcTIenHoro OBNaIeHUsT TUCIUIUITMHON MCIIONB3YIOTCS Cleytolne HHPOPMallMOHHbIE TEXHO-
JIOTUU O0y4YEeHUSI:

e [Ipu mpoBeneHMH JEKIUNA HCIOJIB3YIOTCS TPE3EHTAllMd MaTepuayna B mporpamme Microsoft
Office (PowerPoint), BbeIX0J Ha mnpodeccHOHANbHbIE CalThl, HCIONb30BAHUE BHICOMATEPHATIOB
Pa3IMYHbBIX HHTEPHET-PECYPCOB.
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e JlaGopaTopHble 3aHATHS 10 JTUCHHUILIMHE MPOBOMATCS B CICHHUAIM3UPOBAHHONW Y4eOHOM
ayJUTOPHUU.

JUis DUCTaHIMOHHOM HOJEP)KKHM TUCLMIUIMHBI MCIIOJB3YyeTCs CHUCTeMa yIpaBieHus o0pa3oBa-
TenbHBIM KOHTeHTOM Moodle. s paboTsl B 1aHHOM cucTeMe Bce 00ydaroIuecs: Ha MePBOM Kypce To-
JTy4aroT UHIUBUAYaJIbHBIE JIOTUH U NapoJib JJI BXOJa B CUCTEMY, B KOTOPOH pa3MeIlarTcs : IporpaMma
JMCLUUIUIMHBI, MaTEPHUAIb sl ICKIIMOHHBIX U MHBIX BUAOB 3aHATHH , 3a/1aHUS, KOHTPOJIbHBIE BOIIPOCHI.

JlaGopaTopHble 3aHATUS MO TUCLMIIMHE MPOBOJATCS C UCIOJIb30BaHUE PA3JIMYHOTO JIAOOPATOP-
HOro obopyaoBanusi. Ha 3aHATUN B XUMHYECKOH J1abopaTopuu 00yJaIOUIHiACsS 3HAKOMUTCS C pa3IMYHBbI-
MU BEIECTBAMM U NMpUEMaMHU pabOThl ¢ HUMM B 3aBUCUMOCTH OT MX arperaTHOro COCTOSIHUS, XUMHUe-
CKOM aKTUBHOCTU M CTEIIEHUM TOKCUYHOCTH. YUUTCS MPABWIBHO IOJb30BATHCSA PA3IMUYHON XUMHUUYECKOU
1ocy10i, 06opynoBaHHEM U IpUOOpaMu. 3HAKOMUTCA ¢ XUMMUYECKUMH U (PU3MKO-XMMHUYECKUMH METO-
JaM{ aHaJIN3a BEIECTB.

B mponecce u3yueHus IUCHMILIMHBI YYEOHBIMU ILENISAIMHU SIBJISIOTCS HEPBUYHOE BOCHPUATHE
y4eOHON MH(POPMALMU O TEOPETHUECKHUX OCHOBAX CTPOCHHS, XUMHUYECKOW AKTHBHOCTH W TPUHIIMIIAX
B3aUMOJICHCTBUS  Pa3IMYHbIX XMMHUYECKHX 3JEMEHTOB, COEAMHEHHUI, BELIECTB M MaTepuaios,
0a3upyIOIUXCsl Ha OCHOBHBIX 3aKOHAaX XMMHHU. [lampHeas BO3MOXHOCTh UCIIOIb30BaHUS STHX 3HAHUH
B NpO(eCCHOHAIBHOW JEATEIbHOCTH C IPUMEHEHHEM METOJ0B MaTeMaTHYeCKOro aHajau3a |
MO/JICIIMPOBAHUS, TEOPETUIECKOTO M IKCIIEPUMEHTAIBHOTO HCCIIEJOBAHUSI.

JUis JOCTHKEHMsI 3TUX Leled HCHONb3YIOTCS B OCHOBHOM TPAJMLMOHHBIE HH(OpPMaTHBHO-
Pa3BUBAIOIINE TEXHOJOTHH OOYYEHHUS C YYETOM Pa3IMYHOrO COYETAHUS MACCUBHBIX (QOpM (JEKIHs, Ja-
0opaTopHOE 3aHATHE, KOHCYJIbTALUsA, CAMOCTOSATENbHAS pab0oTa) U PENPOLyKTUBHBIX METO/I0B 00y4YEHUs
(ToBeCcTBOBATENBHOE M3JIOKEHUE YUeOHOUW MH(POPMALINH, 00BICHUTEIHHO-MIUTFOCTPATUBHOE H3JI0KEHHE)
1 J1a00paTOPHO-IIPAKTUYECKUX METOA0B 00yueHMs! (BBIMOJIHEHUE HHIUBUAYAbHBIX 3a/1aHuil, moa0op pe-
areHTOB U pacyueT ONTHUMAIBHBIX YCIOBUHM MPOTEKAHUS MPOIIECCOB).

VYHuBepcuter obecreyeH HeOOXOJUMbIM KOMIUIEKTOM JIMLEH3UOHHOTO MPOrpaMMHOI0 obecriede-
HUSI:

— omeparnmonnas cuctema Windows 7, License 49013351 VIJITY Russia 2011-09-06, OPEN
689759257Z7E1309;

- onepanMoHHas cucrema Astra Linux Special Edition;

— nakeT npukiagasix nporpamm Office Professional Plus 2010, License 49013351 YI'JITY Russia
2011-09-06, OPEN 68975925Z7E1309;

— HaKeT NpuKIagHbIX nporpamMm P7-Oguc.IIpodeccronanbHblit;

— anTuBUpycHas nporpamma Kaspersky Endpoint Security nnst 6usneca — CranaaptHelii Russian
Edition. 250-499 Node 1 year Educational Renewal License;

— onepanuoHHasa cuctema Windows Server. KOHTpakT Ha yciyTru 1o npeocTaBIeHHIO JIULIEH3UN
Ha MpaBo UCMOJIb30BaTh KoMIbioTepHOe obecrieuenre Ne 067/9A ot 07.12.2020 roxa;

— cucTeMa BuieoKOH(pepeHIcBs3u Mirapolis;

— cucreMa BuaeokoHpepenicssazu [pydpdmu;

— cucteMa ynpasieHus ooydenueM LMS Moodle — mporpammHoe o0ecrieueHre ¢ OTKPBITBIM KO-
nom, pacripoctpansiercs mo jureH3nn GNU Public License (rus);

— Opay3zep Yandex (https://yandex.ru/promo/browser/) — nporpaMMHoe o0ecriedeHne pacpocTpa-
HSIETCS TI0 TPOCTON (HEUCKIIIOUUTEIHHOMN ) JINIEH3UH.

— HOIl «Xumus. BupryansHas mnaGopatopus. 3amaun. Tpenaxkepsl. Tecter». Jlororop
Nel13/21/0183/21-223-03 ot 16.04.2021.

10. Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOAUMOM /151 OCYIIECTBJICHUSA
00pa3oBaTeJbHOI0 MPoLecca Mo JMCHUIJINHE

Peanuzanus yueGHOTO mpoliecca OCYIIECTBISETCS B CIIEHUATBHBIX YUEOHBIX ayJJUTOPUSX YHUBEP-
CUTETa JJIsl POBEACHUS 3aHATUHN JIEKIMOHHOTO THUIIA, TJAOOPATOPHBIX 3aHATUN, TPYNIOBBIX U UHIUBUIY-
QJIbHBIX KOHCYJIbTAlLlU, TEKYILEro KOHTPOJISA U POMEXKYTOYHOU aTTecTaluu. Bee ayIuTopun yKOMIUIEK-
TOBaHbl CHELMATU3UPOBAHHON MeOENbl0 M TEXHHUYECKUMU CPEICTBAMH OOYYEHHS, CIYKallUMH IS
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npeAcTaBieHUsT ydeOHON wuH(opMmanuu Oonbiiol ayautopuu. [Ipm HeoOXoauMocTH OOyYarOIIMMCS
npeJuiaraloTcss Habopsl IEMOHCTPAILIMIOHHOTO 000pyI0BaHUS U y4eOHO-HATTSAHBIX ocoOul, obecnedn-
BAIOIME TEMAaTHYECKHUE MILUTIOCTPAIIHH.

CamocrosaTenbHas padoTa 00y4atoUIMXCsl BHITOMHICTCSA B CIEHUAIN3UPOBAHHON ayJIUTOPUH, KO-
Topas 00OpyHoBaHa y4eOHOI MeOenblo, KOMIBIOTEPHOH TEXHHKOH C BO3MOXKHOCTBIO IMOJKIIOUCHHUS K
cetu «MHTEpHET» M OOECIeYeHneM JOCTYIa B ANEKTPOHHYI0 HHPOPMALMOHHO-00pa30BaTEIbHYIO CpEeLy
YTIITY.

Ecth nomernienue Uit XpaHeHHUS U POPUIAKTHYECKOTO 00CITY)KUBAaHUS Y4€OHOTO 000pY/I0BaHUSI.

TpeboBaHus K ayIHTOPUSIM

HaumenoBanue CIiICUaJIbHBIX HOMGH.[GHI/Iﬁ OCHaIJ_IeHHOCTB CIICHUaJIbHbBIX HOMeLLIeHI/II;'I
u HOMeH_IGHI/Iﬁ JJIA CaMOCTOSATEIbHOM pa60TbI u HOMCHICHI/II‘/II JJIA CaMOCTOSITEIILHOMN pa6OTI)I
HOMeH_IeHI/Ie JUIA JICKIIMOHHBIX SaHHTI/Iﬁ VuebHas AyIUTOPUA UL IPOBEACHUA 3aHATUN JICKITH-

OHHOTO THIIA, TPYNIOBBIX W HMHAWBHUIYalb-HBIX KOH-
CyJIbTaluil, TEKyIIEero KOHTPOJIs WU IPOMEXYTOUHOM
aTTeCTalM1, OCHAI[EHHAS CTOJIAMH U CTYJIbSIMHU.
JleMOHCTpanMoHHOEe MYJIbTUMEINIHHOE 000pyAOBaHUE:
MIPOEKTOP, POYyTep, IKPaH.

[lepenocHsle:

- HOYTOYK;

- KOMIUIEKT 3J€KTPOHHBIX Y4€OHO-HATJIAIHBIX MaTepH-
anoB (Tpe3eHTaIMil) Ha (IICHI-HOCHUTEIIX, obecnedn-
BAIOIINX TEMAaTHYECKHE MIUTIOCTPALIUH.

ITporpammHOe oOecnieueHue:

IIpozpammnoe obecneuenue:

- Windows 7

- Office Professional Plus 2010

- Kaspersky Endpoint Security ams Ousneca- Cran-
nmaptHbIA Russian Edition.

- CnpaBouHo-nipaBoBas cucrema «Cucrema TAPAHT».
CBOOOIHEII JOCTYII;

- CrmpaBounas IlpaBoBas Cucrema Koncynprantllntoc
JloroBop CONMpPOBOXKAEHHS PK3EMIUIIPOB cucteM KoH-
cynbranTlntoc

- «AHtuiuiaryar. BY3»

[TomeriieHue Tt MPAKTHYSCKUX 3aHATHIA YuebHas naboparopust (aya. 2-519) st mposenenust
TPYIIIOBBIX 3aHATHH W MHAMBUAYAJIbHBIX KOHCYJbTa-
LM, TEKYLIero KOHTPOJIS U NMPOMEXKYTOUHON aTTecTa-
I[UHM, OCHAIIEHHas CTOJIAaMH M CTyiabsiMH. OcHamieHa
MOHOMEpaMH | JIa00PaTOPHBIMH yCTaHOBKAMHU.
JleMOHCTpanMoHHOE MYyJIBTUMEAUHHOE 000pyIOBaHHE:
MIPOEKTOP, POYyTEP, IKPaH.

[lepenocHsle:

- HOYTOYK;

- KOMIUIEKT 3JI€KTPOHHBIX Y4€OHO-HATJIAAHBIX MaTepH-
anoB (Tmpe3cHTAIUil) Ha (UICHI-HOCHUTEIISAX, oOecneyu-
BAIOIIMX TEMaTHYECKHE MIUTIOCTPALIUH.

[TporpammHoOe obecnieueHue:

- IIpozpammnoe obecneuenue:

- Windows 7

- Office Professional Plus 2010

- Kaspersky Endpoint Security mist 6uzneca- CrtaH-
naptHbeii Russian Edition.

- CnpaBouHo-1ipaBoBas cucrema «Cucrema TAPAHT».
CB0OOIHBIN TOCTYT;

- CnpaBounas IIpaBoBas Cuctema Koncynsrantllntoc
JloroBop COnpoBOXAEHHS IK3EMILIIPOB cucteM KoH-
cynsTanTlIntoc

- «Axrturuiaruar. BY3»

[TomeneHust I CaMOCTOSITEIIbHON pabOThI . Iomemienne mas caMOCTOSITEINBHON PabOTHI, OCHA-

IPYIIOBBIX U HHIUBUAYAIbHBIX KOHCYJIBTALUH,
TEKYILEH U MPOMEKYTOYHON aTTECTALIUN.
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IIIEHHOE CTOJIAaMH M CTYJIbSIMH; TEPEHOCHBIM MYJIBTH-
MEIUHHBIM 000pyAOBaHHEM (HOYTOYK, 9KpaH, MpPOCK-
TODp, POYTEP).

Ipoepammnoe obecneyenue:

- Windows 7

- Office Professional Plus 2010

- Kaspersky Endpoint Security mms Omsneca- Cran-
nmaptHbIi Russian Edition.

- CnpaBouHo-mipaBoBas cucrema «Cucrema TAPAHT».
CBOOOAHBIN AOCTY,

- Cnpasounas [IpaBoBas Cuctema Koncymsrantllmoc
JoroBop comnpoBoxaeHHs 3K3eMIUIIpoB cucteM Kow-

cynbranTlInroc
- «Autnnnaruat. BY3»

CKOT0 00CITy’)KMBaHUS y4eOHOTO 000py10BaHUS

(MyIpTHMEIUITHBIE TIPOEKTOPHI, SKPaHbI, HOYTOYKH).
PacxonHble MaTepualibl Uil PEMOHTA U 00CITYKHBaHHS
TEXHUKH.

Mecra aJ1s1 XpaHeHHs 000py10BaHUsI
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