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1. O0mme mosa0KeHus

Jucuunianaa «XMMHUs» OTHOCUTCS K 00s13aTenbHOM yacTu 010ka 1 yyeOHOro miiaHa, BXOSIIEro
B coCTaB 00pa3oBaTelIbHON MpoTrpaMMBbl Beiciiero oopazoBanus 35.03.01 — «JlecHoe aemnoy.

HopmatuBHO-MeToIMUecKo# 6a30i 11t pa3paboTKu paboueil mporpaMmbl y4eOHOH U CIUTLTAHBI
«XUMHUS» SBISIOTCA:

o ®enepanbhbiii 3akoH «O0 obpazoBanuu B Poccuiickoit deneparyn», yTBEpKACHHBINA MpHUKa-
30M Muno6pHayku PO Ne 273-D3 ot 29.12.2012;

e [Ipuka3z MunoOpuayku Poccun Ne 245 ot 06.04.2021 r. O6 yTBepKIeHUU MOPSIIKA OpraHm3a-
MU U OCYIIECTBIEHUS 00pa3oBaTENbHOM NEATEIbHOCTH MO 00pa3oBaTENbHBIM MPOrpaMMaM BBICILIETO
o0pa3zoBaHUs - MporpaMMam OakaiaBpuara, IporpaMmMam CIeHaInuTeTa, IPorpaMMaM MarucTpaTyphl.

o ®denepalbHBIN TOCYAAPCTBEHHBIM 00pa30BaTeIbHBIN cTaHAAPT BhIcHIero odpazopanus (GI'OC
BO) no nampasnenuto noaroroBku 35.03.01 «Jlecnoe neno» (ypoBeHb OakaimaBpuaT), YTBEp)KICHHBIN
npukazoM MunucrepcTBa oopazoBanus U Hayku PO Ne 706 ot 26.07.2017

o Ilpodeccuonanbublii cranaapt «Mactep MUTOMHUKa» (YTBEp)KIEHHBIN IpruKazoM MHHHUCTEp-
CTBa TpyJa U conuanbHoi 3amuThl PO ot 27 uronst 2018 r. N 423h).

e YueOHBIC IJIaHBI 00pa30BaTEIHLHON MPOTPaAMMBI BICIIETO 0Opa3zoBanus Hanpasienus 35.03.01
— «JlecHoe nenoy, MOArOoTOBKM OakanaBpOB MO OYHOW M 3a04HOM Gopmam 00ydeHus, 0JOOpEHHbIN Yye-
ueiM coBeToM YIJITY (ITpotokon Ne 3 ot 16.03.2023).

OO6yuenue no obpazoparenbHoil 35.03.01 — «JlecHoe 1€10» OCYIIECTBISETCA Ha PYCCKOM SI3BIKE.

2. Hepeqenb NJIAHUPYEMBIX Pe3yjJabTaTOB oﬁyqemm o JTMCHMUIIJIMHE, COOTHECEHHBIX
C INIAHUPYEMBIMHU PE3YyJbTAaTaAMHU 0CBOCHUSA 06pa3OBaTean0ﬁ MporpaMmal

HJIaHI/IpyeMI)IMI/I pe3yiibTaTaMu O6y‘~I€HI/I$I 110 JUCHUIINIMHE SABJIAIOTCA 3HAHUA, YMCHUSA, BJIIaACHUA
W/WIN OTIBIT JESTETBbHOCTH, XapaKTepU3YIOIKe 3Talbl/ypoBHH (POPMUPOBAHUS KOMIIETEHIIMN U obecrie-
YUBAIOIINE JOCTHKEHHUE MJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHS 00pa30BaTEIbHOM MPOrpaMMbl B IIEJIOM.

Ilesb ocBOeHUSI AMCHMILIUHBI [T0JTy4YeHHE 0a30BBIX 3HAHUN MO OOLIMM 3aKOHaM XMMHH, 3aKOHO-
MEPHOCTSIM NPOTEKaHUsI XMMHUYECKHUX IPOILIECCOB, CTPOEHUIO, PEAKIIMOHHON CIIOCOOHOCTH HEOpraHudye-
CKHUX BEIIECTB U MX BO3MOKHOI'O aHAJIM3a U UCIIOJIb30BAaHUS IIPU PELIeHNUH 3a7a4 NpoQecCcuoHaIbHOM /e-
ATCIBbHOCTH.

3agauyu AMCHMILINHBI:

— AaThb MPEACTAaBJICHUEC O CTPOCHHUH BCUICCTB, UX CBOMCTBAX M BO3MOIKHBIX BSaI/IMOIIGI\/'ICTBI/IﬂX, Kak
MEXy COOOM, TaK U C BHOBb 00pa3yeMbIMH BELIECTBAMH;

— 3aJIOKUTHh OCHOBBI ITOHMMAaHHA OCHOBHBIX 3aKOHOB XMMHH, UX IMPOABJICHHUA B IPHUPOAC C TOYKHU
3pEHMsI BAXKHOCTH OLICHKH JIECHBIX PECYpCOB (IIPUPOCT U MOTEPsi OMOMACChl, COMYTCTBYIOIUX KOMIIOHEH-
TOB), YTOOBI HE HAPYILIUTH IKOJIOTUYECKOE PAaBHOBECHE;

— II0Ka3aTh BO3MOKHOCTb ITPOTHO3UPOBAHUS U YIIPABIEHUS IPOTEKAHUEM XUMUYECKUX PEAKIUIL;

— YACIUTb BHUMAHUC PCIICHUIO THUIIOBBIX 3aJa4, IPUMCHHUMBIX K HpO(l)eCCI/IOHaJILHOﬁ ACATCIIbHO-

CTH;
— pa3BUTh HaBBIKM PaOOTHI ¢ XUMUYECKUMH BELIECTBAMH, XUMHUYECKON MOCYJOW, MpudopamMu U
o0opynoBaHUEM;
— CcOo3JaTh HAYYHO-TIPAKTUYECKYI0 OCHOBY JUISl HM3YYCHHs] JUCIMIUIMH TMPOQPEeCCHOHATBHON
HaTpPaBJICHHOCTH.

IIpouecc u3yyeHusi JUCUMILIMHBI HANpaBjieH HA GopMupoBaHMe cjelyrOmmx odmenpodec-
CHOHAJIbHBIX KOMIIETEeHMA:
OIIK-1 crocoben pemaTh THIMOBBIE 3a1a9d MPOGHEeCCHOHATHHON JESITEIBHOCTA Ha OCHOBE 3HAHWW OCHOB-
HBIX 3aKOHOB MAaTE€MaTHYeCKMX M €CTeCTBEHHBIX HayK C TMpPUMEHEHHeM HH(OpPMaIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH.
B pe3yabTare u3yueHusi JUCHUIIIMHBI 00YYAKOIIHIICS JOJIKEH:
3HATH:
— OCHOBHBIE 3aKOHBI XUMUH, BEIOODP YCIOBHIA M BOZMOXKHOCTh YIIPABJICHUS HAIMPABICHUEM MPOTE-
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KaHUsl XUMUYECKUX PEaKIUi, XUMUIO OCHOBHBIX 3JIEMEHTOB U KJIACCOB HEOPTAHMUYECKUX BEIIECTB, METO-
Ibl UX TOJIydeHHus, (pu3ndeckre M XMMHUYECKHE CBOMCTBA MPOCTBHIX U CIOKHBIX HEOPraHMYECKHUX Be-
LIECTB, A TAKXKE METO/IbI aHAJIN3A U KOHTPOJIA.

yMeThb:

— IPUMEHSITh OCHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTH NPOTEKAHUS XMMMUYECKHUX IPOLECCOB JUISA
IUTAHUPOBAHUS U MPOBEACHUSI TEOPETUUECKOrO M MPAKTUUYECKOrO UCCIIeIOBaHus, a Takxke o0padaThIBaTh
IIOJIyYE€HHBIE PE3YJIbTATHI.

BJIA/I€Th:

— HaBBIKAMU MPOBEICHUS XUMUYECKOTO IKCIIEPUMEHTA, B3BEIIUBAHUS, TPUTOTOBJICHUSI PACTBOPOB
U3 BEILIECTB PA3IMYHOIO arperaTHOro COCTOSIHUSA, aHallM3a MOJIyYeHHBIX BEIIECTB U PACTBOPOB, OIpeje-
JICHUS U U3MEPEHUsS Pa3IMYHBIX (PU3UKO-XUMUYECKUX CBOWMCTB BEIECTB MPHU PEIICHUU TUIIOBBIX 33]a4
npodeccuoHaNbHOM e TEIIbHOCTH.

3. MecTo AucUMILINHBI B CTPYKTYpe 00pa30BaTeIbHOIi POrpaMMbl

JlanHas y4yeOHasi JUCLMIIMHA OTHOCHTCA K 00s3aTesNbHBIM JUCLUIUIMHAM 0a30BOW 4acTH, yTO
o3HayaeT (GOpMHUpPOBAHME B Ipoliecce oOyueHus y OakajiaBpa OCHOBHBIX 0O0mIenpodeccuoHaabHbIX 3HA-
HUI 1 KOMIIETEHIIMH B paMKax BBIOPAaHHOTO MpoduiIs.

OcBoeHME TaHHON TUCLUIUIMHBI SBJSETCS HEOOXOIMMOM OCHOBOM JUIsl OCTEAYIOUIETO N3YUEHUS
mucuuiuind OITOIT u HanucaHus BBITYCKHOM KBaNU()UKALMOHHONW paboOTHI.

Hepequb 0666‘1’16111/[661}01141/[)@ conymemeyrwyux u obecneyusaemvix al/lCl/;l/ll’UZuH
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CTEM

10. JlecHas PHTOMOJIOTHS
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TOCYJIapCTBEHHOTO YK3aMeHA

VKka3zaHHbIE CBSI3U AMCLUIUIMHBI JAIOT OOYYarolEMyCsl CUCTEMHOE IPEICTaBICHHE O KOMIUIEKCE
u3ydaeMbIX AUcUUIUIH B cooTBeTcTBUU ¢ OI'OC BO, uro obecrneunBaer TpeOyeMblii TEOPETHUECKHMA
YpOBEHb U MPAKTUYECKYIO HAPaBIECHHOCTh B CUCTeMe 00ydeHHUs U OyAylIeil 1esTeNbHOCTH BBIITYCKHUKA.

4. O0beM JHCHHMILIMHBI B 324€THBIX ¢IMHULIAX ¢ YKA3aHHEM KOJHYeCTBA aKa/leMUYeCKHUX 4acoB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0oTy 00y4aronuxcs ¢ npenojaparesiemM

(o BU1aM y4eOHBbIX 3aHATHI) U HA CAMOCTOAATEIbHYI0 padoTy 00y4aroIumXxcst

OO61mmas Tpy10eMKOCTh JTUCITATITHHBI



o Bcero akamemMmuduecknx 4acoB
Bun yueGHO# paboThI
ouHas opma 3ao04Has Gpopma

KonrakTHasi pa6ora ¢ npenojaBarejieM™: 52,35 10,35
nexuuu (JI) 18 2
npaktuueckue 3anarus (113) 18 -
naboparopusie paboTs (JIP) 16 8
WHBIC BHJIbI KOHTAKTHOM pabOTHI 0,35 0,35
CamocTosiTejibHas padoTa 00y4aIIUXCsl: 91,65 133,65
M3Y4YEHHE TEOPETUUECKOI0 Kypca 22 45
MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 34 80
MMOITOTOBKA K MMPOMEKYTOYHON aTTeCTalluN 35,65 8,65
Bua npoMekyTo4yHoOi aTTecTaumnu: IK3aMeH IK3aMeH
O01ast TPY/10€MKOCTh 4/144

*KoHTrakTHast paboTa 00yd4aroIuxcs ¢ MperogaBaTeieM, B TOM YHCIE ¢ NPUMEHEHHEM JUCTaHIMOHHBIX 00pa30BaTeNIbHBIX
TEXHOJIOTUi{, BKIIFOYACT 3aHATHA JICKIMOHHOTO THIA, U (HJIN) 3aHATHS CEMHUHApCKOTO THIIA, JIAOOpaTOpHbIE 3aHATHS, U (HIN)
IPYINIOBbIE KOHCYJIbTAIMH, U (WIN) HHIUBHIYAIBHYIO paboTy 00ydarolerocs ¢ ImpenoaaBaTesieM, a TakKe aTTeCTalluOHHbIe
UCIIBITAaHMS TPOMEXKYTOUHOH aTTectanuy. KoHTakTHas paboTa MOXKET BKIIIOYATh MHBIE BHIBI yYEOHOH AEATEIBHOCTH, IPEY-
CMaTpHBaIOL¥e IPYNIOBYI0 U HHIMBHIYAIbHYIO paboTy 00ydaromuxcs ¢ npenojasaresieM. Yacsl KOHTaKTHOW paboTHI ompe-
nensitorest [lonoxkenueM 00 opraHM3alyy ¥ MPOBEJCHUM KOHTAaKTHOW paboThI P peanu3aluu 00pa3oBaTesIbHbIX IPOrpaMM
BBICIIIEr0 00pa3oBaHus, yTBEpKIACHHBIM YueHbIM coBeToM YIJITY ot 25 derpanst 2020 roxa.

5. Coeprkanue TMCUUILIHMHBI, CTPYKTYPHPOBaHHOE N0 TeMaM (pa3aesiam)
€ YKa3aHMeM OTBeICHHOT0 HA HUX KOJMYeCTBA aKaJeMUYeCKUX YaCOB

5.1. TpynoeMkocTh pa3aesioB IHCHUNIHHDI
o4yHasi popma o0OyueHust

Bceero
Ne . | CamocTosTEeIbHAS
HaumenoBanue paznena QuCHUIUIUHBL JI I13 | JIP | xoHTaKTHOH
n/n pabota
paboThHI
1 | BBeaenue B Kypc

BBeneHre 1 OCHOBHEIC TTOHSATHS U OIIpe-

1.1 o p 1|1 - 2 2
JICTICHUS

1.2 | dynnameHTaIbHBIC 3aKOHBI XUMHU 1 2 - 3 4
OCHOBHBIE KJIaCCHl HEOPTaHUIECKUX CO-

1.3 | enunenuii. Xumus sneMenToB. CBoiicTBa 2 2 4 8 14
BaKHEHUIIINX COCIUHCHUM.

2 | CTpoenne BemecTBa
CtpoeHne aToMa U TIEPUOTHYECKas CH-
cTeMa XMMUYECKHUX 3JIEMECHTOB
. 2 2 - 4 6

JI.I.MenneneeBa. IloHsATHE 0 XUMUYECKOM
CBSI3H.

3 BBeneHne B TEOPHI0O XMMHYECKHX MPOIECCOB

3.1 | DHepreTrka XUMHUYECKUX MTPOIECCOB 2 1 - 3 2
CKOpPOCTh XUMHUYECKUX PEAKIINI U XUMH-

3.2 p beaxdl 2 | 2| - 4 4
YECKOE paBHOBECHE

3.3 | PactBopHr 4 4 8 16 16

4 DJIeKTPOXMMHUYECKHE MPOLECChI
OKHUCIUTEIBHO-BOCCTAHOBUTEIILHBIE Pe-

4.1 P 2 | 2| 2 6 4
aKIUU
["anbBaHMYECKHE DIIEMEHTHI. DJIEKTPOJIN3

4.2 | pactBOpoOB U pacmiaBoB. Koppo3us me- 2 2 2 6 4
TaJII0B. Bompock! 3ko0rum.

Hroro no paznenam: 18 | 18 | 16 52 56




Bcero
No . | CamocTosTeIbHAS
HaumeHnoBanue pazzena quCHUIIUHBL J | II3 | JIP | koHTaKTHOM
/11 pabora
paboThI
[TpomexyTodHas aTTecTanus X X X 0,35 35,65
Bcero 144
3ao04Hasi gpopma 00y4eHust
Bcero
No . | CamocTosTEeIIbHAS
HaumenoBanue pasnena quCUUILTMHBI JI | II3 | JIP | KOHTaKTHOHI
/11 pabora
paboThI
1 | BBenenue B Kypc

11 BBenenue u OCHOBHBIC TTOHSTHUS U OTIPEIe- i i ) 3
JIEHUSA

1.2 | dynnameHTanbHbIC 3aKOHBI XUMUN 1 - 1 14
OcHOBHBIE KJIaCChl HEOPTAHUYECKUX CO-

1.3 | eqnnenuii. Xumus sneMenTos. CBoiicTBa - 4 4 24
BaXHEHIITNX COCIUHCHHIA.

2 | CTpoeHue BelecTBa

Crpoenue aToma U epuoandecKasi CucTemMa
XUMHYECKUX d1eMeHTOB J[.1I.MeHneneena. - - - 10
IToHsATHE O XUMHYECKOM CBSI3H.

3 BBeieHue B TeOPHI0 XHMHUYECKHX MPOILECCOB

3.1 | DHepreTnka XMMHYECKHX MPOIECCOB - - - 6

32 CKOpOCTh XUMHYECKUX PEAKLUH U XUMHYE- | i ) 14
CKOE€ PaBHOBECHE

3.3 | PacTtBopHI 1 4 5 32

4 DJIEKTPOXMMHUYECKHE MPOLECCHI

41 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIEC PEaK- i i ) 12
197071
["anibBaHWYECKHE PTIEMEHTHI. DJIEKTPOIIU3

4.2 | pacTBOpoB 1 pacmiaBoB. Kopposus meran- - - - 10
J10B. Bonpockl skoorum.

HToro no pazgenam: 2 - 8 10 125

[TpomMexxyTouHast aTTecTanus X X X 0,35 8,65

Bcero 144

5.2. Coaep:xaHue 3aHATHH JEKIIMOHHOI0 THIIA

Pa3nen 1. BBenenue B Kypce

1.1 Bgeoenue u ochoBHble NOHAMUSA U ONpedeNeHUs.

[Tpeamer u 3agaum XUMUH, €€ MPAKTUYECKOE 3HAaUeHHE. XUMUS U TPOOIeMbl COBPEMEHHON HayKH
n obmectBa. Ponb XuUMHM B pa3BUTHM JIECOXMMHUYECKOTO KoMiulekca Poccuiickoit ®eneparuu.
Opranu3anus caMoCTOSTeIbHON paboThI O Kypcy oOIIel XUMUH.

1.2 @ynoamenmanvHovle 3aKOHbL XUMUU

3akoH COXpPAaHCHUS MACCbl U 3HCPTUH. HepI/IOI[I/I‘-IHOCTB. 3aKoH COXpaHCHUA 3apsia. OCHOBHBIC
CTCXUOMETPHUUCCKNE 3aKOHBI XUMUH.

1.3 OcHosHble Knaccvl HeopeaHu4eckux coeOUuHeHull

Oxcuipl, TUAPOKCUABI (KUCIOTHI U OCHOBaHMs), conu. KommekcHble coeaunenus. OmnpeneneHue,
HOMEHKJIATYpa.
CBolicTBa Ba)XHEUIIMX COCTMHEHUN 3yeMeHToB. Haxoxkmenue snemeHTOB B mpupone. CriocoObl
nosryyeHust. CBOMCTBA M MPUMEHEHHE.

Paszgea 2. CtpoeHue BenecTBa



2.1 Cmpoenue amoma u nepuoouyeckas cucmema xumuyeckux snemenmos /|.M.Menoeneesa

OcHoBHbIE MOHATUS O CTpoeHuH atoMma. [loHsTne o kBaHTaX. OCHOBHBIC TOJIOXKEHHS KBAaHTOBOI
MEXaHUKH. DJEKTPOHHOE O0JIaKo, OpOHMTallb, KBAaHTOBBIC 4YWCNA. [lOpS/IOK 3aroJHEHHs SJIEKTPOHHBIX
YpOBHEH aTOMOB: 3aKOH HaMEHbILIEH sHeprur, mpaBwio XyHaa, npuniwn [laymu, npasuio Kieukosckoro,
3aKOH JIEKTPOHHOW CcUMMeETpHH, 3aKoH Moz, [IpaBuia mocTpoeHUs YeTHBIX U HEUCTHBIX PSIOB OOJBIIINX
MEePUOJIOB. S-, P-, d- u f-anemenTs. [lepromryuecKkiie CBOWCTBA XMMHUUYECKHX JIEMEHTOB: SHEPrHsl HOHU3AIIUH,
CPOJICTBO K AJIEKTPOHY, 3JIEKTPOOTPULIATENBHOCTh, AaTOMHBIE M HOHHBIE PA/INyChl, CTENIEHb OKUCIICHHS.

2.2 Xumuueckas cés13b u CmpoeHue npocmuix MoJIeKyJl

Xumu4deckasi CBsI3b: BUbI, METOJIbI onucanus. OCHOBHbIE XaPAKTEPUCTUKU XUMUUYECKOU CBS3H:
JUIMHA, HAIlPaBJIEHHOCTb, MPOYHOCTh. KoBajeHTHas CBs3b. MeTO/ BaJeHTHBIX CBSI3€H: HACHIIIAEMOCTD U
HAINPaBIICHHOCTh CBSI3HM, KPAaTHOCTh CBSI3W, MOJIIpuU3yeMocTh. [ mOpuausanusi. MoHHas CBsI3b: 3HEPTUs
WOHHOW CBSI3W, MOJISIpU3allds HOHOB, MOJIAPHOCTh M MOJIAPU3YeMOCTh cBsi3u. CTpoeHue BelecTB B
KOHJICHCUPOBAHHOM COCTOSIHUH.

Pa3nes 3. BBeenne B TeOpHI0 XUMHYECKUX MIPOLECCOB

3.1 DHepeemuka xumMuueckux npoyeccos

Buytpennsist sHeprust v SHTaNIbIHA. TeroBble 3 (EeKTh pa3nuYHbIX MporeccoB. 3akoH ['ecca u
CIIEJICTBUS U3 Hero BeITekaromue. CTannapTHas TermioTa oopa3zoBanus. [lonstue o0 suTponuu. M3mene-
HUE SHTPOIMH B Pa3IMUHBIX mporeccax. [lonstue o6 sHeprun ['nb60ca u e€ n3MeHeHNHn Kak Mephl peak-
[IMOHHON CIIOCOOHOCTH.

3.2 Ckopocmb XuMu4eckux peakyuil U XumMuyeckoe pasHosecue

CKOpOCTh peaklMi B TOMOT'€HHBIX U F€TEPOre€HHBIX cucTeMax. PaKkTophl, BIUSAIOIINE HA CKOPOCTh
peakmmu. [Tonarue 06 akTuBHpoBaHHOM KomIuliekce. HeoOpaTumble u oOpaTuMble MpoLecchl. XuMUde-
ckoe paBHoBecue. Koncranrta paHoBecus. [Tpunnun Jle-1laTense.

3.3 Pacmeopuwi

OOume mnoHsATUS O pacTBopax. [lpyrume nucnepcHble cucteMbl. OcCOOEHHOCTH BOJBI Kak
pactBoputensa. O6pazoBanue pacTBopoB. PacTBopuMocCTh BemiecTB. TepMOXMMHUYECKHE MPOLECCHl MPU
pactBopeHnH. CriocoOb! BEIPaXKEHNsI KOHIIEHTPALIH.

PazbaBnenHbie pacTBOpHI HEINEKTpPoJduTOB. WnmeanpHbie pacTBOphl. KosmraTuBHBIE CBOMCTBa
pacTBOpOB: 3aKoHbI ['enpu Payns, Baut-I'odda.

CBoiicTBa BOJHBIX PAaCTBOPOB AJIEKTPOJIUTOB. MloHHOE mpom3BeaeHue BOAbl. BogopoaHbIi Mmoka-
3arenb pH. CuiibHbIE U citabble 31eKTPOauThl. AKTUBHOCTh. KOHCTaHTa qucconuanuu. 3akoH pa3zbasiie-
Hus OcTBanbja. MloHHbIe peakiuu.

VYcnosusa cmemenus paBHoBecus. IIpomsBenenue pactBopuMocTH. KonmyecTBEeHHOE omnucaHue
PAaBHOBECHI B PAcTBOpax 3JEKTPONMTOB. IIpuMeHeHne 3akoHa ACHCTBYIOIIMX MAacC K JJIEKTPOJIUTaM.
I'maponus coneit. CTeneHb U KOHCTaHTa TMApoau3a. Jucconnanys KOMIIEKCHBIX COSIUHEHUH.

Krnaccudukanus u xapakrepucTika XUMHUYECKUX U (U3NKO-XUMHUYECKUX METOJIOB aHanu3a. AHa-
JINTUYECKNE PEAKLIUHA HA HOHBI.

Pa3nes 4. JinekTpoxuMHu4ecKHe MPouecchl

4.1 OkucaumenbHO-80CCMAHOBUMENbHBLE NPOUECCHL

Bakneiimne BOCCTaHOBUTENIN M OKUCIUTENW. METO/IbI COCTABIEHUS YPAaBHEHUM OKHCIUTEIBHO-
BOCCTAHOBUTEJBHBIX peaklnil. BinsHue cpepl Ha XapakTep NpPOTEKaHUs peaKui.

OKBUBAJIECHT OKUCJIUTENS " BOCCTaHOBUTEJI. Knaccudukarus OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUH.

['anpBaHMYECKUN 2JIEMEHT. OJIEKTPOJHBbIE MNOTEHUHANIBl. OKUCIUTEIBHO-BOCCTAHOBUTEIBHbIE
noteHnuansl. HarnpapieHne npoTeKkaHus OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX peakiuii. Xumus S, p, d, f-
METAJIJIOB.

4.2 Onekxmpoauz

DNEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN ITpoLecc. KaToHble 1 aHOJHBIE MTPOLIECCHI.
3aKOHBI 3JIEKTPONIN3a. DJIEKTPOJIU3 C pACTBOPUMBIMU U HEPACTBOPUMBIMHU aHOJIAMH.

4.3 Koppo3us memannos



OcHoBHBIE BU/IbI KOPPO3HH. DIIEKTPOXUMHUYECKasi KOPPO3usl. 3aluTa METAJUIOB OT KOppo3uu. Bo-
IIPOCBHI KOJIOTHH.

5.3. Tembl U GopMBbI 3aHATHI CEMUHAPCKOT0 THIIA

YueOHBIM IIAHOM 10 JUCHUIIIIMHE IIPEAYCMOTPCHEBI J'Ia60paTOpHBI€ 1 MPAKTUYCCKHUE 3aHATHUA

No HaumenoBanue pasnena ®opma npoBeAeHUS Tpyno€mkocts, 4ac
- JTUCUUTLTAHBI (MOTYJIs1) 3aHSTUS OYHOC | 3a04HOC
Paznen 1. BBenenue B kypc «OO011as u Heopranuye-
MpaKTUYecKast
1 | ckas xumusn» (tema 1.1.-1.2. dyHnaMeHTaIbHbBIE AGota 3 -
MOHATHUS ¥ 3aKOHBI XMMUH. 3aKOH YKBUBAJICHTOB.) p
Pazgen 1. BBenenue B kype «O01mast 1 HeOpraHuye-
1abopaToOpHO-
ckas xumus» (trema: 1.3. OCHOBHBIE KJ1acChl HEOpra-
2 - - paKkTUYecKast 6 4
HUYECKUX CoelMHeHUN. Xumus 31eMeHTOB. CBOii- AGota
CTBa BOKHEUIIIMX COCJIMHCHHIA.) p
Paznen 2. CtpoeHue BeliecTBa
3 (trema: 2.1. CtpoeHue atoma U NEpUOAUYECKAsT CH- IpaKTHYeCcKast 9
cremMa xumuueckux osnemeHtoB J[.M.Menneneesa. pabota
tema: 2.2. [loHsiTHE O XMMHUUYECKOH CBSI3H.)
Paznen 3. BBeneHue B TEOpHIO XUMHUYECKHX IpPO-
1L[ECCOB
IpaKTH4ecKas
4 | (tema: 3.1. DHepreTuka XMMHUYECKUX IPOIECCOB. AGota 3 -
teMa: 3.2. CKOpoCTh XUMUYECKUX PEAKIUI U XUMU- p
yeckoe paBHoBecHe. KaranuTuueckue peakium.)
Paznen 3. BBeneHue B TEOpUI0 XMMHUYECKUX MPO-
1IECCOB 1abopaToOpHO-
5 | (rema: 3.3. PactBopbl. IIpuroroBieHue pacTBOpPOB IIPAKTHYECKas 4 4
3aJJaHHON KOHIEHTPAIlMd W3 BEIIECTB Pa3IHIHOTO pabota
arperaTHOroO COCTOSIHMSL.)
Paznen 3. Benenue B TEOpHI0O XUMHUYECKHUX TIPO-
nabopaTopHo-
1IECCOB
6 MpaKTHYeCcKast 4 -
(rema: 3.3. PactBopbl. CuiibHBIE U CIIa0BIE AIIEKTPO- AGota
nuThl. IOHHBIE paBHOBECHS.) P
Paznen 3. BBeneHue B TEOpUI0 XMMHUYECKUX MPO- nabopaTopHo-
7 | ueccon MpaKkTU4ecKas 4 -
(tema: 3.3. PactBOpbl. ['unponus.) pabota
Paznen 4. DneKTpoXUMHUYECKHE MTPOLIECCHI nabopaTopHo-
8 | (rema: 4.1. OKUCIUTENTFHO-BOCCTAHOBUTEILHBIC Pe- MpaKkTHYECKast 4 -
aKIIMH.) pabota
Paznen 4. DneKTpoXMMHUYECKHE TPOLIECCHI
nmabopaToOpHO-
(tema: 4.2. T'anbBaHUYECKUE HIEMEHTBI. DIICKTPOIIH3
9 MpaKTU4ecKas 4 -
pacTBOpoB U paciuiaBoB. Kopposus meramios. Bo- AGota
TIPOCHI YKOJIOTHH.) P
Hroro: 34 8




5.4/letanu3anus caMOCTOSITEIbHONH padoThI

TpynoemMKocCTs,
HaumenoBanue paznena .
No Bua camocrosiTenbsHOM paboThI qac
JUCUHUTLITAHBI (MOTYJIs)
OuYHas | 3a04yHas
Pasnen 1. Begenue B kypc «O0mas u He-
a 8 yp = [ToaroroBka k onpocy 1o Teme
opranuyeckas xumus» (tema 1.1.-1.2. Oyn- N
1 MPaKTUYECKON pabOTHI U 3a- 6 17
JAMEHTAJIbHBIE MTOHSITHS U 3aKOHBI XUMUHU.
[IUTE OTYETHBIX MATCPUAIOB.
3aKOH YKBHBAJICHTOB. )
Pasnen 1. Begenue B kypc «O0mas u He-
A A yp - [ToaroroBka Kk ompocy o TeMe
opranunyeckas xumusi» (tema: 1.3. OcHoB- .
. 1ab0paTOPHO-MPAKTUYECKOM
2 | HBIE KJIACChI HEOPTAHMYECKUX COCTUMHCHUM. 14 24
9 . paboTHhI U 3aLIUTE OTYETHBIX
Xumus dmeMeHToB. CBOMCTBA BayKHEHTIIHX
. MaTepUasoB.
COEIMHEHUH.)
Paznen 2. Ctpoenue BemecTBa
(rema: 2.1. Ctpoenue aroma u nepuoauye- | [loaroroBka k ompocy mo reme
3 |ckasg cucTeMa XHMHYECKHX OJJIEMEHTOB | NPAaKTUYECKOH paboTHI U 3a- 6 10
AN .MenneneeBa. tema: 2.2. IloHsaTue 0 | HIUMTE OTYETHBIX MAaTEPHAJIOB.
XUMUYECKON CBSI3U.)
Paznen 3. Benenue B TeOpUI0O XMMHUECKHX
IIPOLIECCOB
[ToaroroBka k ompocy 1o Teme
(rema: 3.1. DHepreTka XHMHUYECKUX MPO- N
4 , MPaKTUYECKON pabOTHI U 3a- 6 20
neccoB. Tema: 3.2. CKOpPOCTh XUMHUYECKUX
. [IUTE OTYETHBIX MATCPUAIOB.
peakuuil U XxuMuU4yeckoe paBHoBecue. Kara-
JUTUYECKHUE PEAKIIH.)
Pasznen 3. Benenue B TeOpUIO XMMHUECKHX
MIPOLIECCOB [ToaroroBka K onpocy 1o Teme
5 (rema: 3.3. PactBopsl. [IpuroroBnenue pac- | 1a00paTOpHO-MPAKTUYECKOM 5 12
TBOPOB 33JaHHON KOHIICHTPAllMd W3 Be- | pPabOTHI U 3aIUTE OTYCTHBIX
HIECTB Pa3NUYHOTO arperaTHOro COCTOS- MaTepuasoB.
HUSL.)
Paznen 3. Brenenue B Teoputo xumudeckux | [loaroroBka k ompocy mo teme
g | poueccos 1a60paTOPHO-MPAKTUYECKOM 5 10
(rema: 3.3. PactBopbl. CuiibHbIe U clla0ble | paOOThI M 3aIIUTE OTYETHBIX
aNeKTponnThl. IOHHBIE paBHOBECHSI.) MaTepUajoB.
[ToaroroBka k ompocy 1o Teme
Pasznen 3. Benenue B TeOpHI0O XMMHUECKHX .
1a60paTOPHO-MPAKTUYECKOM
7 | mporeccoB 5 10
paboTHI U 3aIUTE OTYETHBIX
(rema: 3.3. PactBopsl. ['maponus.)
MaTepUajoB.
[ToaroroBka k onmpocy 1o Teme
Paznien 4. DAeKTpOXUMHYECKHE TPOIECCHI 36004 TODHO-IDAKIHICCKOM
8 | (tema: 4.1. OxucnuTEIHHO- patop P 4 12
paboTHI U 3aIUTE OTYETHBIX
BOCCTaHOBUTEIIbHBIC PEAKIINH.)
MaTepUajoB.
Pa3znen 4. DnekTpoOXUMHUYECKHE MTPOLIECCHI IToaroToBka K onpocy 1o reme
9 (tema: 4.2. l'anbBaHUYECKUE SJICMEHTHI. 1ab0paTOPHO-MPAKTUYECKOM 4 10
DIIEKTPOJIN3 PACTBOPOB U paciiaBoB. Kop- paboTHI U 3aIUTE OTYETHBIX
po3us METaJUIOB. BONpoCk 3K0JI0THH.) MaTepUajoB.
IToaroroBka K MpOMEXyTOYHOM arrecTanuu | M3ydeHue JJIeKIMOHHOTO MaTe-
uana, TUTepaTypHBIX HCTOY-
10 prana, THrepatyp 3565 | 865
HUKOB B COOTBETCTBHUH C T€Ma-
TUKOMN
Hroro: 91,65 | 133,65

10




6. IlepevyeHb y4eOHO-METOANYECKOT0 O0ecieYeHH s M0 JUCUMILINHE

OcHoBHas AONOJHUTE/IbHAA JJUTEPaTypa

No T'on
ABTOp, HANUMCHOBAHUC

IIpumeuanue
/I W30aHUS

OcHoBHasi yueOHasi IUTEpaTYpa

1 | ITaBnog, H. H. O0mas u HeopraHuyeckass XuMusl : Y4eOHUK TSI BY-

30B / H. H. [1aBnoB. — 4-e u3., crep. — Cankr-IlerepOypr : Jlanb, [TosnHOTEKCTOBBIN

2021. — 496 c. — ISBN 978-5-8114-8579-6. — TekcT : 31€KTpOH- JOCTYII TIPH BXO-
9 . 2021

HbIH // JIaHb : anekTpoHHO-Onbnmoreynas cucrema. — URL: JIe 110 JIOTHHY U

https://e.lanbook.com/book/177840 — Pexxum gocTyma: Juist aBTO- naposo*

pU3. OJIB30BATEICH.

2 | I'enbdpman, M. U. Xumus : yuebnuk / M. U. T'enbdman, B. I1. FOc-
TpatoB. — 4-¢ u3a. — Cankr-IletepOypr : Jlanp, 2022. — 480 c. — [ToTHOTEKCTOBBIN
ISBN 978-5-8114-0200-7. — TekcT : 251eKTpoHHbIH // JIaHb : s51ek- o0p2 | AOCTYI TIPH BXO-
TPOHHO-OMOMMoTeunas cucrema. — URL: JIe T10 JIOTHHY U
https://e.lanbook.com/book/210221 — Pexwum mocTyma: Ui aBTo- napoiro*

pH3. OJIB30BATEIEH.

3 | O6mas xumus. Teopus u 3agauu / H. B. Koposun, H. B. Kynemios,
O. H. T'onuapyk [u ap.] ; mox penakuuerd H. B. Koposuna u H. B.
KynemoBa. — 7-e usn., crep. — Cankrt-IlerepOypr : Jlans, 2023. —
492 ¢. — ISBN 978-5-507-45895-0. — Tekct : anexrponnsiii // | 2023
Jlanb  :  onexTpoHHO-OMONMoTeyHas  cucrema. —  URL:
https://e.lanbook.com/book/291182 — Pexum poctyma: sl aBTO-
pH3. TOJIb30BaTeNEH.

IToaHOTEKCTOBEIM
JOCTYI MPHU BXO-
JIE T10 JIOTHHY H
napoJjo*

4 | Obmas 1 HeopraHudeckass XUMHs. DJIEMEHThl TEOpUH, CIPABOYHBIC
JTaHHBbIe, 3a/1aHus Ul caMOCTOATeNbHOM paboTel [Teket] : yueb. mo-
coOue 1 cTyJIeHTOB By30B JiecoTexH. mpo¢uist / b. I1. Cepena [u
np.] ; mox pen.: b. I1. Cepens, JI. C. MosiounukoBa ; Ypall. roc. Jje-
COTEXH. YH-T. - 2-¢ U3]., mepepad. u goim. - Exkatepunoypr : YIJITY,
2012. - 406 c. : un. - bubauorp.: c. 399. - ISBN 9-785-94984-434-2

2012 46

JlonoJiHuTeIbHAS YUeOHasi JUTEepaTypa

5 | KopoBun, H.B. O6mas xumus [TekcT| : yueOHUK 1) CTY/I€HTOB BY-
30B, 00yUaIOMIMXCs MO TEXH. HANpaBJIEHUSAM U cnenuaibHocTsM / H.
B. Koposun. - U3zn. 6-e, ucnp. - Mocksa : Beicmias mkomna, 2005. -
557 c. : . - bubnuorp.: c. 546. - ISBN 5-06-004403-3

2005 78

6 | Vraii, S.A. OOmas u HeopraHUdecKass XUMHUS : YIeOHHK IS CTY/ICH-
TOB By30B / . A. Vraii. - U3n. 4-e, crep. - Mocksa : Beicias mikoua,
2004. - 527 c. : un. - bubmumorp.: c. 519. - IIpeam. ykas.: c. 520. -
ISBN 5-06-003751-7

2004 46

7 | I'muaka, HJL. OO6mras xumus [Tekct] : yueOHUK 11 6akaaaBpoB :
yue0. mocoOue JjIsi CTYJEHTOB HEXHMM. CIelnaabHOCTeH By30B / H.
JI. I'mueka ; mox pen.: B. A. TlomkoBa, A. B. babkosa. - 18-¢ usn.,
nepepad. u gom. - Mocksa : FOpaiit, 2012. - 898 c. : un. - (baka-
naBp). - Ilpemm. yka3.: c. 886. -ISBN 978-5-9916-1148-0. -
ISBN 978-5-9692-1112

2012 12

8 | I'muuka, H.JI. 3amaun n ynpaskHeHHs 110 00IIeH XUMHUH : y4el. moco-
Oue I CTYJICHTOB HEXUM. crienuraibHocTeld By3oB / H. JI. ['nuHKa |
nox pen. B. A. Pabunosuua, X. M. PyGunoii. - uzn. crep. - Mocksa :
HHTEI'PAJI-ITPECC, 2006. - 240 c. - ISBN 5-89602-015-5

2006 84

9 | Caknakosa, E. B. Xumus : yaebHo-meroandeckoe nmocoone / E. B. 2021 ITotHOTEKCTOBBII

11



https://e.lanbook.com/book/177840
https://e.lanbook.com/book/210221
https://e.lanbook.com/book/291182

CakJ1akoBa ; COCTaBUTEIH YIeOHO-METOAMYSCKOTO TTOCOOHS BXOST
BOIIPOCHI K MpakTHYeCcKoMy 3aHATHIO. — Mockga : PTY MUPOA,
2021. — 160 c. — Texkcr : aneKTpoHHBIN // JIaHb : AJIEKTPOHHO-
ouoimoreuHas cucrema. — URL:
https://e.lanbook.com/book/182419 — Pexxum moctyma: i aBTO-
pu3. OJIB30BATEICH.

JOCTYII ITPU BXOJIE
10 JIOTHHY U
naposo™*

10

Epoxuna, H. . Iukn ekiuii mo XuMuH : y4eOHO-METOIMUECKOE
nocobue / H. U. Epoxuna. — Koponés : MI'OTY, 2019. — 115 ¢. —
ISBN 978-5-00140-391-3. — TekcrT : aneKTpoHHbINH // JIaHb : 371eK-
TPOHHO-OMOMoTeYHas cuctema. — URL:
https://e.lanbook.com/book/140937 — Pexxum g0CTyIa: I aBTO-
pU3. OJIB30BATEIEH.

2019

IIo/MHOTEKCTOBBIM
JOCTYTI TIPH BXOJIE
10 JIOTHHY U
naposo™*

11

Hemupnona JI. B. XKectkocth Bosibl. OnipesiesieHue KeCTKOCTH U CIO-
coOBI €€ YCTpaHEHHS : METOJI. yKa3aHUs JUIs JIa0. 3aHSATUH CTYJICHTOB
OUYHO-3204. U 3204. popm oOyuenus / JI. B. Jlemunona [u ap.] ; Ypan.
roc. JecotexH. yH-T. - ExarepunOypr : [YIJITY], 2006. - 16 c. -
bubmuorp.: c. 16.

2006

84

12

Cepena b. 1. loHHbIe paBHOBeCHUSI B pacTBOpax 3JIEKTPOJIUTOB : Me-
TOJI. yKa3aHMA JUIsl J1a0. 3aHATUH CTYJEHTOB OYHOM, OUHO-33204. U 3a-
o4d. (hopm oOyuenus / b. I1. Cepena [u mp.] ; Ypaiu. roc. JECOTEXH.
yH-T. - EkarepunOypr : YI'JITVY, 2006. - 40 c.

2006

79

13

Hemupnosa JI. B. Knaccel HEOpraHM4eCKrUX BEIIECTB: HOMEHKJIATYpa,
nosyueHue, cBoiictBa [Tekcr] : MeToA. ykazaHus 1js j1al. 3aHATUN
JUISL CTY/IETOB OYHOM, OYHO-3204. W 3a04. Gopm oOyuenus / JI. B.
HemunoBa [u ap.] ; Ypai. roc. JecoTexH. yH-T. - ExatepunOypr :
VYIJITY, 2007. - 45 c. - bubnmorp.: c. 45.

2007

122

14

Cepena b. II. Ctpoenue aToMa M NMEPUOJUYECKHI 3aKOH : METOZ.
yKa3aHu4 JUIs J1a0. U MPaKT. 3aHATUN CTYAEHTOB OYHOM U 3a204. (hopM
00y4YeHMs 10 BCEM HANpAaBJICHUSAM M CHEIHUATIBHOCTSM OOyYeHUs B
VYIJITY / B. I1. Cepena [u np.] ; Ypau. roc. iecotexH. yH-T. - Ekare-
punOypr: YIJITY, 2008. - 15 c. - bubnuorp.: c. 14. Pexxum goctyna:
https://elar.usfeu.ru/handle/123456789/55

2008

[TomHOTEKCTOBBIN
JOCTYT

15

Hemumena C. B. OKucIuTeIbHO-BOCCTAHOBUTEIILHBIE PEAKITUU © ME-
TOJA. yKa3zaHus JyUIsl ja0. M MPaKT. 3aHATUNA JJIA CTYIEHTOB OYHOU U
3a04. ¢opMm oOyuyeHuss HampasiaeHuit: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. Ilemumesa [u np.] ; Ypa.
roc. JecoTexH. yH-T. - ExatepunOypr : YI'JITVY, 2009. - 43 c. - bu6-
JIOTP.: C. 43, Pexum JIOCTyTa:
https://elar.usfeu.ru/handle/123456789/299

2009

[TomHOTEKCTOBBIN
JOCTYT

16

['ony6esa T. b. Karanutuueckue cuctemsl B Kypce "Xumus" : me-
TOJI. YKa3aHUA JUIS JIa0. U MpakKT. 3aHATUH JUIA CTYIEHTOB OYHOM U
3a04. opm obOyuenust / T. b. T'omybeBa, C. B. llenumesa ; Ypau.
roc. JjecoTexH. yH-T. - ExarepunOypr : YIJITVY, 2011. - 11 c. - bu6-
JIMOTP.: C. 11. Pexnm JIOCTYyTIA:
https://elar.usfeu.ru/handle/123456789/206

2011

TTomHOTEKCTOBBIN
JOCTYTI

17

[Tpecc, . A. OcHoBbI 0011Ie# XUMUY : yueOHoe mocodue / M. A.
[Mpecc. — 2-e m3n., mepepad. — Cankr-IlerepOypr : Jlanp, 2022. —
496 c. — ISBN 978-5-8114-1203-7. — TekcT : 21eKTpOoHHBIH //
Jlanb : anexTpoHHO-OMOMMOTEYHAs cuctema. — URL:
https://e.lanbook.com/book/210965 — Pexxum noctyna: assi aBTo-
pH3. OJIb30BATEIICH.

2022

TTomHOTEKCTOBBIM
JOCTYII IPU BXOJIE
110 JIOTUHY 1
naposo™

18

Buxpesa, B. A. Xumus : meronnueckue ykasanus / B. A. Buxpesa.

2019

TToMHOTEKCTOBBIN
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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
https://elar.usfeu.ru/handle/123456789/206
https://e.lanbook.com/book/210965

— Ilen3a : [ITAY, 2019. — 102 ¢. — Texkcr : anexTpoHHbIH // JlaHb JOCTYTI TIPH BXOJIE
: BIIEKTPOHHO-O0ubmMoTeynas cucrema. — URL: 110 JIOTUHY U
https://e.lanbook.com/book/131177 — Pexxum gocTyma: It aBTO- aposo*®
pU3. OJIB30BATEIEH.

19 | Xumus: MeToauyecKkue ykazaHus K JJa0OpaTOPHBIM 3aHATUAM IS
CTYJEHTOB HampasiyieHus noaroroBku 35.03.01 Jlecnoe neno : mero-
JIUYecKue pekoMeHaanuu / coctaButenb A. A. HazapoBa. — Psi3anb :
PTATY, 2019. — 74 c. — TekcT : aneKTpoHHbIi // JlaHb : 31ek- 2019
TpOHHO-0MOMoTeyHas cuctema. — URL:

IMomHOTEKCTOBBINM
JOCTYTI IPU BXOJIE
I10 JIOTUHY 1

https://e.lanbook.com/book/144279 — Pexum aocTyna: it aBTO- napomo*
pH3. TI0JIb30BATEIICH.
20 | Caknakosa, E. B. Xumus : yueOHo-MeToauueckoe rmocodue / E. B.
CakJIakoBa ; COCTaBUTEIN YIeOHO-METOAMYECKOTO TTOCOOHS BXOST .
TlomHOTEKCTOBBIN

BOIIPOCHI K MpaKTHYecKoMy 3aHATHI0. — Mockga : PTY MUPOA,
2021. — 160 c. — Texkcr : 31eKTpOHHBIH // JIaHb : AJIEKTPOHHO- 2021
oubmmoreunas cucrema. — URL:
https://e.lanbook.com/book/182419 — Pesxxum aocTyna: uist aBTO-
pH3. OJIB30BATEIIEH.

JOCTYTI ITPU BXOJIE
TI0 JIOTHHY U
naposo™*

*- IIpCKAC YEM HpOﬁTH 10 CCBIIIKE, HCO6XO,I[I/IMO BOWTH B CUCTCMY

OYHKIIMOHUPOBAHUE 3JIEKTPOHHONU MH(POPMAIIMOHHO-00pa30BaTeIbHON Cpe/ibl 00eCIIeYnBaeTCs CO-
OTBETCTBYIOIIMMHU CPEACTBAMHU HH()OPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA.

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMbI
Kaxnplii oOydaromuiics obecrieueH J0CTYIOM 3JIEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COJEep-
KAIIX U3aHUS TI0 OCHOBHBIM M3y4aeMBbIM JAMCUIUIUIMHAM U C(HOPMUPOBAHHBIX MO COTJIACOBAHUIO C TIpa-
BOOOJIaAaTeNIMU y4eOHOM U y4eOHO-METOAMYECKON JTUTEPATYPHI:

— 3JICKTpOHHOM OnbaroTeunoi cucreme YIJITY (http://lib.usfeu.ru/),

— 3JIEKTPOHHO-OMOIMoTeuHas cucrema «Jlaub». Jlorosop Ne024/23-EI1-44-06 ot 24.03.2023 1.
Cpox neiicteus: 09.04.2023-09.04.2024. (http://e.lanbook.com/);

— 3JIEKTPOHHO-OMOIMOTeUHas cucTeMa «YHHUBepcUTeTcKas Oubaunoreka onnaitHy. JloroBop Ne85-
05/2022/0046/22-EI1-44-06 ot  27.05.2022r. Cpok  neiictBus:  27.06.2022-26.06.2023 .
(http://biblioclub.ruf);

- yHuBepcasibHas 0a3a nanHeix East View (OO0 «MBUCy), kontpakt Ne284-11/0091/22-EI1-44-
06 ot 22.12.2022, cpok nevictBus ¢ 22.12.2022 mo 31.12.2023 .

CnpaBoyHble 1 HHPOPMALMOHHBIE CHCTEMbI

1.CrpaBounasi mpaBoBasi cuctema «Koncymprantllmoc» (http://www.consultant.ru/). JoroBop compo-
BOXKJIeHUA K3eMIUIsIpoB cucteMmbl Koncynbrantllmoc Ne0607/3K ot 25.01.2023. Cpok ¢ 01.02.2023 r o
31.01.2024 r.;

2.CnpaBouno-tipaBoBass cuctema «Cucrema ['APAHT». CBoOomHblii gocTynm (peKUM JOCTYMa:
http://www.garant.ru/company/about/press/news/1332787/);

3.IIporpamMmMHas cuctema ajsi 0OHApY>KEHHUSI TEKCTOBBIX 3aUMCTBOBAHHI B YU€OHBIX U HAYYHBIX paboTax
«Antumarnat. BY3» (URL: https://www.antiplagiat.ru/). JloroBop Ne6414/0107/23-EI1-223-03 ot
27.02.2023 roga. Cpok ¢ 27.02.2023 r mo 27.02.2024 r.;

4 Tadopmanmonnas cuctema 1C: UTC (http://its.1c.ru/). Pexxum moctyma: cBOOO HBIN

IIpodeccnonanbubie 6a3bI JAHHBIX
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https://e.lanbook.com/book/131177
https://e.lanbook.com/book/144279
https://e.lanbook.com/book/182419
http://lib.usfeu.ru/
http://e.lanbook.com/
http://biblioclub.ru/
http://www.garant.ru/company/about/press/news/1332787/

— @enepanbHast  cayx0a  TrocymapcTBeHHOW — craructukd.  OduiuanbHas — CTAaTHCTHKA
(http://www.gks.ru/ ). Pesxum goctyma: CBOOOIHBINA.

— DIEKTPOHHBIN (DOH]I MPABOBBIX U HOPMATHBHO-TEXHUYECKUX JTOKYMEHTOB // AKIIMOHEPHOE 00-
mectBo «Mubopmarmonnas kommanus «Kogeke» (https://docs.cntd.ru/ ). Peskum moctyma: ¢cBOOOIHBIII.

— Dxonomuueckuit moprain (https://institutiones.com/ ). Pesxum mocrymna: cBOOOIHBIN.

— Undopmarmonnas cuctema PBK (https://ekb.rbc.ru/ ). Pesxum poctyma: cBOOOIHBIIA.

— O¢unmanbHeli MHTEPHET-TIOPTAN paBoBoil nHpopmarmu (http://pravo.gov.ru/). Pexxum nocry-
1ma: cBOOOIHBIN

— I'maBOyx Crynents: O0pa3oBanue u kapbepa (http://student.1gl.ru/ ). Pexxum nocryma: cBo6o-

HBIH.

— Hayunas snekrponnas 6ubnuoreka elibrary. Pesxum nocryma: http://elibrary.ru/ .

— MuHHCTEPCTBO MPUPOAHBIX pPecypcoB H dKojormu CBepayioBckoi obOsactu. JlecHoW miaH
CaepioBckoit oomactu Ha 2019-2028 rr.. (https://mprso.midural.ru/article/show/id/10195 ).

— MUHHCTEPCTBO IPUPOTHBIX pecypcoB U 3konoruu CBepaoBckoil obnactu. Jlecoxo3sicTBeH-
HBIE periiaMeHThI JJecHndectB CBeptoBckoit odmactu: (https://mprso.midural.ru/article/show/id/10187 ).

— ITopran dhenepansusie reonopransl (https://gisgeo.org/geoportaly/federalnye/ )

— UnTepaktuBHas kapta «Jleca Poccumy (https://maps.roslesinforg.ru/#/).

— Ily6nuunas kagactpoBast kapta ([IyOsinunas kagactpoBas Kapra (rosreestr.ru) )

— NndopManmonHas cuctemMa JUCTaHIIHOHHOTO MOHUTOpUHTA DeIepaibHOTO areHTCTBA JISCHOTO
xossiicta (MCIAM-Pocnecxo3) (Mudopmaimontas cucremMa AMCTaHIIMOHHOIO MOHUTOpHHTa Desiepaib-
HOT'0 areHTCTBA JIECHOTO X03siicTBa (aviales.ru) )

— MdenepanbHOE areHTCTBO JiecHOro Xo3siictea. Jlokymentsl. (PEJIEPAJIBHOE ATEHTCTBO
JIECHOI'O XO3SMCTBA (rosleshoz.gov.ru)

— Oco60 oxpansiemblie pupoaubie Teppuropun Poccun (OOIIT) (OOIIT Poccuu (aari.ru))

— MuHucTepCTBO NPUPOAHBIX pecypcoB U 3konorun Poccuiickoir ®enepanuu. JOKyMeHTbI
(JoxymenTsl Munmnpupossl Poccun — Munnpupost Poccnu (mnr.gov.ru))

7. ®oHJ OLIEHOYHBIX CpPpEeaACTB 1Jisl IPOBEACHUS l'lpOMC)KyTO‘lHOﬁ arrecranuu
Oﬁyqammnxca o AUCHUIIJIMHE

7.1. Ilepeyenb KOMINETEHIUI ¢ YKa3aHHEM 3TANnoB UX (JOpMHUPOBaHHUSA B Mpolecce 0OCBOCHHUs 00pa-
30BaTeIbHOM NMPOrPaMMBbI

Cemectp ouHas opma
dopmupyemble KOMITETEHIIMN Bun u popma koHTpOIIS o0y4eHus (Kypc — 3a04-
Hast popma oOyyeHus)

OIIK-1 cnioco6eH pemarh TUMOBBIE 337audl | [IpoMe:KyTOUHBIHE ~ KOHTPO.Ib:

npodeccuoHaNbHOM NesTeIbHOCTH Ha OC- YCTHBII OIPOC HA IK3aMCHE

HOBE 3HAHMI OCHOBHBIX 3aKOHOB MaTeMa- Texymui KOHTPOJB: OMpOC, 1(1)
TUYECKHUX U €CTECTBEHHBIX HAYK C IIpUMe- 3aluTa  OTYETHBIX MAaTCpHAJIOB

HEHUEM I/IH(I)OpMaI_II/IOHHO- 1o na60paT0pH0171 WA NPaKTH-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH. decKoii padore

Omanvl hopmuposanus komnemeHyuu:
OIIK-1 - nepBbIil (MpoBeAeHNUE 3aHATHH JIEKIIMOHHOTO THIIA, JJAOOPATOPHBIX M MPAKTUYECKUX 3aHS-
THUH, caMOCTOATENbHAs paboTa 00yUaIOIIMXCS, MOJTOTOBKA U C/laya 3K3aMEHa).

7.2. Onucanne nNokasaresjeid ¥ KpUTepUeB OLlEHMBAHUS KOMIIeTeHIMii
HA Pa3JIMYHbIX 3TANAX UX ()OPMHUPOBAHUS, ONIMCAHHE IIKAJI OLCHUBAHUSA
Kpurtepun oneHnBaHHS YCTHOTO OTBETA HA KOHTPOJIbHBIEC BONPOCHI IK3aMeHa (IPOMeKyTOY-

HbIii KOHTPOJIb opmupoBaHusi komnereHiuu OIK-1)
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«5» (omauyno): — IaH TOJHBIN, pa3BepPHYTHII OTBET Ha MOCTABJICHHBIA BOMPOC, TIOKAa3aHa COBO-
KYIHOCTb OCO3HaHHBIX 3HaHUN 00 00BEKTE, J0Ka3aTeIbHO PACKPBITHI OCHOBHBIE MOJOXKEHUS TEMBI; B OT-
BETE IMPOCIIECKHUBACTCS YETKasl CTPYKTYpa, JIOTUYECKAs MOCJIEI0BATEIbHOCTb, OTpa)Karollas CYLIHOCTb
pacKpbIBaeMbIX MOHATUHN, TEOpUH, ABleHU. 3HaHHEe 00 00BEKTE NEMOHCTPHUpYETCs Ha (OHE MOHUMAaHUS
€ro B CHCTEME JJaHHON HayKH U MEKAMCUUIUIMHAPHBIX CBsi3ed. OTBET M3JI0KEH JIUTEPATYPHBIM SI3BIKOM B
TEPMHHAX HayKH, T0OKa3aHa CIIOCOOHOCTh OBICTPO pearupoBaTh HAa YTOUHSIOLIME BONPOCkl. OOydaromuii-
csl:

- Ha 8bICOKOM YpOBHe - CTIOCOOEH pelllaTh TUIIOBBIE 3a/1a4l MPOo(hecCuOHAIbHOMN AESITEeTbHOCTH Ha
OCHOBE 3HAHWI OCHOBHBIX 3aKOHOB MaTEMaTHYECKHUX M €CTECTBEHHBIX HAayK C MPHUMEHEHHEeM WH(pOpMa-
[IHOHHO-KOMMYHHKAIIMOHHBIX TexHomorui (OITK-1).

«4» (xopowto): — J1aH IOJIHBIH, pa3BEPHYTHII OTBET HAa IIOCTABIEHHBIN BOIPOC, I0KA3aHO YMEHUE
BBIICTIUTH CYIIECTBEHHbIE U HECYIIECTBEHHbIC MPU3HAKH, IPUUYNHHO-CIICACTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYpUPOBaH, JIOTHUYEH, U3JI0KEH B TepMUHAX Hayku. OHAKO JOMYIIEHBl HE3HAYUTEIbHBIC OIINOKU
WM HEJIOYETHI, UCTIPaBICHHbIE OaKalaBpOM C IOMOIIbIO «HABOSAIIMX» BOIIpocoB. OOyuaromuics:

- Ha 6a3080M YposHe - CTIOCOOEH pelIaTh THIIOBBIC 3a/1a41 MPO(EeCCHOHATBHON JeSITeIbHOCTH Ha
OCHOBE 3HAHUU OCHOBHBIX 3aKOHOB MAaT€MaTHYECKHX U €CTECTBEHHBIX HAyK C MPHUMEHEHHeM HHpOopMa-
IMOHHO-KOMMYHHKAIMOHHBIX TexHosoruii (OITK-1).

«3» (yoosremeopumenvro): — NaH HETMOJIHBIA OTBET, JIOTUKA U IMOCIEAOBATEIHHOCTh M3II0KEHUS
UMEIOT CyIIeCTBEHHBIC HapylIeHUs. JlomymeHsl rpyOble OMMOKU NP OMPEACICHNN CYITHOCTH PACKPBI-
BaeMbIX MOHSTHUN, TEOPHIi, SBJICHHI, BCIEICTBUE HEMOHUMAaHUsI OaKalaBpOM UX CYIIECTBEHHBIX M HECY-
IIECTBEHHBIX MTPU3HAKOB U CBs3eil. B 0TBeTe OTCYTCTBYIOT BBIBOJBI. Y MEHUE PACKPHITH KOHKPETHBIE MTPO-
sBJIeHUs 00OOIIEHHBIX 3HAHUI He MOKa3aHo. PeueBoe odopmiieHue TpedyeT MOMPaBOK, KOPPEKIIUU.
OOy4arommiics:

- Ha NOpPo208OM ypoGHe - CIIOCOOEH pelllaTh TUIIOBbIE 3a/1a4 MPOPECCUOHANBHON AeATebHOCTU
Ha OCHOBE 3HAHWU OCHOBHBIX 3aKOHOB MAaTEMaTHYECKHX M €CTECTBEHHBIX HAyK C MPHUMEHEHHEM HUH(OP-
MalMOHHO-KOMMYHHKAIIMOHHBIX TexHojoruii (OITK-1).

«2» (HeyoosnemeopumenbHo): — OakallaBp JIEMOHCTPUPYET HE3HAHHWE TEOPETHUYECKUX OCHOB
npeaMeTa, He yMeeT JieaTh apryMEHTHPOBAHHBIE BBIBOBI M NMPUBOJUTH MIPUMEPHI, MTOKA3bIBAET ciiaboe
BJIaJICHHE MOHOJIOTMYECKOW PEUblo, HE BIIAJIECET TEPMHHOJIOTHEH, MPOSBISET OTCYTCTBUE JIOTUYHOCTU U
MOCTIeI0BATEIbHOCTH U3JI0KEHHUS, AeTaeT OIIUOKH, KOTOPbIE HE MOXKET MCIIPABUTS, AaXe MPH KOPPEKLIUH
IpernojaBaTesieM, OTKa3bIBaeTCsl OTBeUaTh Ha 3aHATHH. OOyyarouuiics:

- Ha HU3KOM YpOo6He - CIIOCOOEH pellaTh THIOBbIE 3a7audl NMpo(ecCHOHANBHOM NesSTeIbHOCTH Ha
OCHOBE 3HAHWH OCHOBHBIX 3aKOHOB MaTeMaTHYECKHUX M €CTECTBEHHBIX HAayK C NMPHUMEHEHHeM WHdopma-
[IHOHHO-KOMMYHHUKaIMOHHBIX TexHoorui (OITK-1).

Kpurtepuu ouneHuBaHHs ONPOCA YCTHOTO OTBETA MO TeMe MPAKTUYECKOil WM J1aGopaTopHOii
padoThI (TeKymuii KOHTPOIb popmupoBanne komnerennuu OIK-1):

«5» (omauuyno): ONIPOC TIPOIACH C IEPBOTO pasa; JaH IMOJTHBIA, Pa3BEPHYTHIA OTBET HA BCE 3aj1a-
BaeMbl€ IPEIo1aBaTesieM BOIPOCH], MTOKa3aHO 3HAHWE U MOHMMaHuE TeMbl. OOyJaromuiicss mpaBUIbHO
OTBETHJI HA BCE BOIPOCH MPH CAadye KOJUIOKBUYMA, 3HAET W IMOHMMAET XOJ BHIMIOJHEHHS TPEICTOSIIEH
nabopaTopHoii paboTsl. O0yuaronuiics:

- Ha 8bICOKOM YpOBHe - CIIOCOOEH pellaTh TUIOBBIE 33a/1a4l Mpo(deCcCHOHATBHOM JesITeNbHOCTH Ha
OCHOBE 3HAHUH OCHOBHBIX 3aKOHOB MaTeMaTHYECKHUX M €CTECTBEHHBIX HayK C NMpHMEHEHHEeM HH(popMa-
[IUOHHO-KOMMYHHKAITMOHHBIX TexHosoruii (OTTK-1).

«4» (xopowo): onpoc MPONJEH CO BTOPO MOMBITKHU; JaH TMOJHbIM OTBET Ha BCE 33a/1aBaeMblIe Ipe-
moJIaBaTeieM BOIIPOCHI, TIOKAa3aHO 3HaHWE W TOHUMaHue TeMbl. OOydaromuiics pu cade KOJUTOKBUyMa
MPaBUIBHO OTBETUJI HA BCE BOMPOCH! KOJIOKBUYMA C IMOMOIIBIO MTPEI01aBaTelis, 3HAeT U IOHUMAET XOJ
BBITIOJTHEHUS TIPEJICTOSIIICH J1abopaTopHOi padoThl. OOyJaromuncs:

- Ha 6a3080M yposeHe - CIIOCOOEH pellaTh THIIOBbIE 3a/1a4i MPO(PEeCcCHOHANTBHON JesITeIbHOCTH Ha
OCHOBE 3HAHHUN OCHOBHBIX 3aKOHOB MaTe€MaTHMYECKHX U €CTECTBEHHBIX HayK C IpHUMEHEeHueM uHpopMa-
[IUOHHO-KOMMYHHKAIIMOHHBIX TexHosoruit (OITK-1)

«3» (yoosnemeopumenvbHo): ONPOC MPONACH C TPEThEH MOMBITKU; JaHbl OTBETHI HA MOJIOBUHY 3a-
JlaBaeMbIX IIPETOAaBaTeNIeM BOIPOCOB, MOKA3aHO 3HAHWE OCHOBHBIX IOHSATHH TEMbI, BBIHECEHHOH Ha

15



KOJIJIOKBUYM. B 0TBeTe CTyIE€HTOB OTCYTCTBYIOT BBIBOABI. ¥ MEHHE PACKPBITH KOHKPETHBIC MPOSBICHUS
0000IIEHHBIX 3HAHUN HE mMokazaHo OOydvarommiics MpU cllade KOJJIOKBUYMa MPaBHJIBHO OTBETHJI Ha
OOJIBILITYIO YaCTh 3a/1aBa€MBIX BOIIPOCOB, OJHAKO, peueBoe opopmileHHE TPeOYyeT MOMPaBOK, KOPPEKIUH;
CTYICHT 3HaeT X0/l BBIMOJIHEHUS MIpeicTosIeH 1abopaTopHoil paboTel. O0yuaromuiics:

- Ha NOP02080OM YpOSHe - CTIOCOOEH pelIaTh THIOBBIC 337a4H NMPO(EeCCHOHAIBHON JESITEeIbHOCTH
Ha OCHOBE 3HaHHI OCHOBHBIX 3aKOHOB MaTeMAaTUYECKUX U €CTECTBEHHBIX HAYK C MPUMEHEHHEM UH(Op-
MalMOHHO-KOMMYHUKAIIMOHHBIX TexHooruit (OI1K-1).

«2» (HeyoosremeopumenvbHo) — OOYUYAIOIIMICS HE 3HACT OCHOB TEMbI, HE CIIOCOOEH JIeNaTh apry-
MEHTUPOBAHHBIC BBHIBOJBI M MPUBOJUTH MPHUMEPHI, TIOKA3bIBAET ClIA00€ BIaJleHUE MOHOJOTHYECKOH pe-
4bl0, HE BJIAJICET TEPMHUHOJIOTUEH, MPOSIBISIET OTCYTCTBUE JIOTUYHOCTU U TOCJIEI0BATEIIbHOCTH U3JI0Ke-
HUS, JIeaeT OMHNOKH, KOTOpbIEe HE MOKET MCIPaBUTh, Jayke IPU KOPPEKIMH MPETIOAaBaTeNIeM, OTKa3bIBa-
eTcsl 0TBeuaTh Ha Bompockl. OOyyaromuiicss He CMOT OTBETUTH JJaKe Ha MOJOBUHY 33JJaHHBIX €My BOIPO-
COB, HE 3HAET X0/1a MMPOBECHUS MPEACTOAIICH TabopaTopHOi paboTsl. OOyUaromuics:

- HA HU3KOM YpOGHe - CIIOCOOEH pelllaTh TUIMOBBIC 33Ja4M MPOPECCUOHATBHON JeSTeNbHOCTH Ha
OCHOBE 3HAHWH OCHOBHBIX 3aKOHOB MaTEMaTHYECKHUX M €CTECTBEHHBIX HayK C IMPHMEHEHHEeM HH(popMa-
[IHOHHO-KOMMYHHKAITMOHHBIX TexHosoruii (OITK-1).

Kpurtepuu oneHnBaHUsA BbINOJHEHUS] MPAKTHYECKUX WM JIA0OPATOPHBIX PadoT M 3aIMThI
oryera (TeKyuMii KOHTPOJIb popMupoBanue komnereHiuu OIK-1)

«5» (omauuno): paboTa BBINIOJIHEHA B CPOK; 0POPMIICHHE U COJepIKaTEIbHAs YacTh OTYeTa 00pas-
[[OBBIE; pabOTa BBIMOJIHEHA CAMOCTOSITENILHO; MPUCYTCTBYIOT COOCTBEHHBIE O0OOIICHUS, 3aKIIOUEHUS U
BbIBOIbI. OOyUaromumiicsi MpaBUIBLHO OTBETHII HA BCE BOIIPOCHI MIPH 3aIIUTE OTUYETHBIM MaTtepuanoB. O0y-
YarOIIUIC:

- HA 8bICOKOM YpOGHe - CTIOCOOEH pelIaTh TUIIOBBIE 3a7aul MPOPECCHOHAIBHON IEATEIFHOCTH Ha
OCHOBE 3HAHHUU OCHOBHBIX 3aKOHOB MaTE€MaTHYECKHX U €CTECTBEHHBIX HAyK C NMpUMEHEeHHeM HHpopma-
IUOHHO-KOMMYHHKAIMOHHBIX TexHosoruii (OITK-1).

«4» (xopowio): paboTa BBHIIIOJHEHA B CPOK; B O(POPMIIEHUH OTYETA U €r0 COJIepKaTeabHON YacTu
HEeT rpyObIX ommuOOK; paboTa BBIMIOTHEHA CAMOCTOSTENIHHO; MPUCYTCTBYIOT COOCTBEHHBIE 000OIICHUS,
3aKJIIOYeHHs U BbIBO/bI. OOyuaromumiics MpM 3aluTe OTYETHBIM MaTepHalioB MPAaBUIBLHO OTBETUII Ha BCE
BOIIPOCHI C TOMOIIIBIO MpernoAaBaTesi. O0yJaronuncs:

- Ha 6a3080M yposHe - CIIOCOOEH pellaTh TUIIOBBIE 33a]aul NMPO(ecCHOHANBHOM AEeATeNbHOCTH Ha
OCHOBE 3HAHMI OCHOBHBIX 3aKOHOB MaTeMaTHYECKHX M €CTECTBEHHBIX HAayK C MPUMEHEHHUEM HH(popMa-
[IHOHHO-KOMMYHHUKaIMOHHBIX TexHomorui (OITK-1).

«3» (yoosremeopumenvro): paboTa BHIMOJHEHA C HapyIIeHUEM Tpaduka; B opOpMIIEHUH, COIEP-
KaTelIbHOM YacTu OTYeTa eCTh HEeJOCTAaTKU; paboTa BBHIMOJIHEHA CaMOCTOSTENbHO, MIPUCYTCTBYIOT COO-
CTBEHHbIE 00001IeHNs. O0yyarouiicss Ipy 3alUTe OTYETHBIM MaTEpHUaIoB OTBETUII HE HA BCE BOIPOCHI.
OOyuarommuiics:

- Ha NOpP020680OM YpOBHe - CTIOCOOEH pelIaTh THIIOBBIE 33/1a49H MPO(HECCHOHALHON ACSITEIbHOCTH
Ha OCHOBE 3HAHWH OCHOBHBIX 3aKOHOB MAaTE€MaTHYECKHX M €CTECTBEHHBIX HayK ¢ MPUMEHEHHEeM HH(DOP-
MAaIMOHHO-KOMMYHUKAIIMOHHBIX TexHooruit (OTTK-1).

«2» (HeyoosenemeopumenvHo): opopmiieHHEe pabOThl HE COOTBETCTBYET TPEOOBAHUSAM; OTCYT-
CTBYIOT WMJIM CIETIaHbl HETIPABHIIBHBIE BBIBOJBI M 0000meHHs. OOyJaromuiicss He CMOT 3alllUTUTh OTYET-
HbIE MaTepHajIbl U MOSICHUTH Mpe/icTaBleHHbIe JanHble. OOyyaromuics:

- Ha HU3KOM ypo6He - CTIOCOOEH peliaTh THIOBBIE 33a7aul MPOQeCcCHOHATBHON JeATEIbHOCTH Ha
OCHOBE 3HAHUH OCHOBHBIX 3aKOHOB MaTeMaTHYECKHUX M €CTECTBEHHBIX HayK C MpPHMEHEHHEeM HH(popMa-
[IUOHHO-KOMMYHHKAITMOHHBIX TexHosoruii (OITK-1).

7.3. TunoBbie KOHTPOJIbHBbIE 32JaHUS UJIH UHbIE MATEPHAJIbl, HE00X0AUMBbIE [IJIsl OLEHKH 3Ha-
HMii, YMEHUI1, HABBIKOB M (MJIM) ONBITA JAeATEJIbHOCTH, XaPAKTEPHU3YIOIIUX 3TANbl (popMupoBaHUS

KOMIIEeTeHIIUI B mpoiecce 0CBOEHUs1 00pa30BaTeIbHON MPOrpaMMbl

Bomnpocskl Kk 3k3aMeHy (IPOMEKYTOYHBIN KOHTPOJIb):
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10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

20.

21.

22.

23.
24,
25.
26.

217.
28.

ATOMHO-MOJIEKYJISIPHOE yuyeHUE. XUMUYECKUE AIEMEHTHI U MPOCTHIE BELIECTBA. 3aKOH ABOrazipo
Y 3aKOH 3KBHUBAJICHTOB.

CocraBHble yacTu aTOMa, UX 3apsa] U Macca. Y paBHeHue [lnanka.

JBolicTBeHHas npupoja ceeta. KopnyckynsipHO-BOITHOBOM nyanu3M. YpaBHeHue ae-bpoitns. [lo-
HSATHE O KBaHTOBOW MexaHuke. YpaBHeHue lllpenunrepa. CoiictBa BoiaHOBOM (yHKIMU. COOT-
HOIlICHUE HeomnpeaeneHHocten ['eitzendepra.

KBaHTOBO-MeXaHHUECKOE OOBSICHEHHE CTpOoeHHE aToMa. KBaHTOBBbIE uMCia, MX (U3NYECKUN
cMbICi. AToMHBIE opOuTanu. OmHodneKTpoHHbIe aToMbl. [IpuaIun Ilaynu, npasmwio Xynna. Ilo-
CJIEI0BATEIBbHOCTD SHEPIrETUUECKUX YPOBHENW B MHOT03JIEKTPOHHBIX aTOMaXx.

CoBpemennbie popmynupoBku [leproguueckoro 3akona. CTpyKTypa MEepUOJIUYECKON CHUCTEMBI.
W3MmeHeHne CBOICTB 3JIEMEHTOB B IEPUOAMYECKOH cucTeMe (BEpTHUKallbHas U TFOPU3OHTAJIbHAS
MEPUOJUIHOCTD).

[Teproanyeckas cuctemMa U ee CBsi3b CO CTpoeHneM aToMoB. [IpaBuno Kineukosckoro. S-, p-, d-, u
f- smemMeHTHI.

Panuychel aTOMOB M UX W3MEHEHUE B IepHoJax U noarpynnax. MoHHele paanycsl 1 3aBUCUMOCTb
UX OT 3JIEKTPOHHOT'O CTPOEHUS U CTENEHU OKHUCIICHHS. MI3MEeHEeHHe KUCIOTHO-OCHOBHBIX CBOWCTB
COEMHEHMH 110 IIepuoiaM U rpyImnam.

HcTopust pa3BUTHA 3JEKTPOHHBIX MPEACTaBIECHUN 0 XuMHuueckoil cBs3u (Teopus Koccens u Jlbro-
uca). oHHast 1 KOBaJI€HTHAsI CBSI3U.

HamnpaBneHHOCTh M HAChIIIAEMOCTh KOBaJEHTHOU cBsi3u. [lonsipHas koBaneHTHas cBa3b. [lonspu-
3yeMOCTb.

WNoHHas cBsA3b Kak KpalHUW Cilydail MOJISIpHOW KOBaJeHTOM cBs3u. HeHamnpaBiieHHOCTh U HEHa-
CBIIIIAEMOCTh HOHHOW CBSI3H.

KpuBas noreHuuanbHON 3Hepruu Mojekyid. OCHOBHBIE MOJIOKEHHS METOJA BAJICHTHBIX CBS3EH.
BaneHTHOCTh aTOMOB 3JIEMEHTOB € O3UIUU METO/a BAJICHTHBIX CBSI3EH.

Teopust ruOpunuzanuu. 3arnoiHeHne THOPUAHBIX opOUTaNell HEMOJeNCHHBIMU MapaMH 3JIEKTPO-
HOB.

OO0pa3oBaHue KpaTHBIX CBSA3EH G- U T — CBSI3H, UX 0cOOeHHOCTH. OOBSICHEHNE CTPOCHHUE MOJIEKYJT
N2 " CzH4; CH4, NH3, Hzo.

XapaKTepUCTUKHA XUMHUYECKOH CBSI3U: JUIMHA U DHEPTHUsl, BaJICHTHBIN YT OJI.

JloHOpHO-aK1enTopHas cBs3b. BoopoaHas cBA3b.

XKunkoe cocrosHue. BiausiHue BOJOPOIHOM CBSI3U HA CBOMCTBA KUIKOCTH.

Pa30aBnenHbIe pacTBOPHI HEANEKTPOIUTOB. OcMoTHUECKOE aBieHue. Y paBHeHue Bant-I'odda.
JlaBjieHHE HACBIILIEHHOTO NIapa HaJ pacTBopoM. 3akoH Payns. TemnepaTypsl KUIIEHUS U KpUCTa-
nmu3auuu. Kprockonus 1 30yUIMOCKOIUS.

Teopus anexTponuTryeckoi aucconuanuu Appenuyca. Poins pacTBopuTens B mpouecce pacrnaja
ANIEKTPOJIUTA HA MOHBL. JIM3JeKTprueckas MPOHUIIAEMOCTh M MOHU3HUPYIOIIasl CIIOCOOHOCTh pac-
TBOPUTEIISL.

Cnabble U cuibHBIE 3JEKTPOIAUTH. CTENeHb TUCCOLUAUU U €€ CBSI3b C M30TOHUYECKUM Kod(phu-
LIUEHTOM.

3akoH JeiicTBUs Macc U pacTBopbl. KoHCcTaHTa Aricconuanuy ciaabbIX AJIEKTPOIUTOB. 3aKOH pas-
6aBnenns OcTBasipla. BnusHHEe OIHOMMEHHOIO MOHA Ha JIMCCOIUAIIMIO CIa0O0r0 3JEKTPOJIUTA.
Crynenuarast [ucconuaIus.

CocrosiHHME 2E€KTPOJIUTOB B pacTBope. MoHbI 1 HeaucconnupoBanHbie MoieKyibl. Koadumment
aktuBHOCTH. [loHsATHE 00 MOHHOI CHIIE pacTBOpA.

Honnble peakuuu. Y CI0BUs CMEIIEHN HOHHOTO paBHOBecus. [Ipon3Benenne pacTBOpUMOCTH.
DNEeKTPOIUTHYECKAs JUCCOLUAIUS MOJIEKYJ BOIbl. IOHHOE Mpou3BeieHEe BOIbI.

Bonoponnsrii nokaszarens. Crioco6s! onpenenenus pH. KuciaoTHo-ocHOBHbBIE HHAMKATOPEI.
I'mpponus. Crenenp ruponausa, €€ 3aBUCHUMOCTh OT KOHUEHTpaluu, Temneparypsl. KoHcraHTa
THIPOJIN3A.

Paznuunelie ciydau runponusza. [Ipumepsl.

CoBpeMeHHbIE TEOPUH KMCIIOT U OCHOBaHUH.
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29.

30.

31.

32.

33.
34.

35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

50.
51.

Bakneime OKHCIUTENN M BOCCTaHOBUTENU. V3MEHEHHE OKHCINTEIbHO-BOCCTAHOBUTEIBHBIX
CBOICTB 2JIEMEHTOB B IEPHOJAX U MOATPYIIIAX.

CocraBieHne ypaBHEHHMI OKHCIHTEIbHO-BOCCTAHOBHUTENBHBIX peaknuid. Kiaccupukamus okwc-
JIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUI. BpIUNCIEHNE XUMUYECKUX YKBUBAJIEHTOB OKUCIIUTENS U
BOCCTAHOBUTEJIA.

BnusiHue teMmeparypbl, KOHIEHTPALUKA PEareHTOB, UX NMPHUPOABI, CPEIbl U IPYrMX YCIOBHH Ha
MPOTEKAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IMpoueccoB. YpaBHeHuss Hepucra. Mcnonb3oBa-
HUe TalJIMIl OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX MIOTEHIIMAIOB Ul PELICHUsT BOIIPOCa O BO3MOXK-
HOCTHU IIPOTEKAHUS PEAKLIUH.

TepMonnHaMuyeckas cucreMa. 3aKOH COXPAHEHHs SHEPruu. BHYTpEeHHsIsI SHEprus U dHTAJIbIINA.
DK30- U SHIOTEPMUYECKUE peaklUU. TepMOXUMUYECKUE YPABHEHUSI.

3akoH ['ecca u ciencrBus u3 Hero. [Ipumepsl.

Onranenus oOpasoBanus. CtaHnapTHele cocTOsHUS BemiecTB. CTaHAapTHAs SHTANBIUS 00pa30-
BaHUs U CTOPaHUS.

Makpo- u MukpococTosiHus. BepositHocTs coctosinus. [Tonarue 06 sutponmu. CranmgapTHas >H-
Tponus. Mi3MeHeHnue SHTPOINY B Pa3IMUHBIX MPOLIECCaX.

[Tonsatue 06 >neprum 'mb0ca, ee M3MEHEHHH KaK Mephbl PEaKkIMOHHON criocoOHocTu. Kpurepuii
COMOIIPOU3BOJILHOCTHU IIPOLIECCOB B CUCTEMAX.

OOpaTumble U HEOOpaTUMBbIE Mpoliecchl. |'oMOreHHble U rereporeHHble paBHoBecus. KoHcranTa
paBHOBECHSI B TOMOT'€HHBIX U F€TEPOTr€HHBIX CUCTEMAX.

Koncranra paBHoBecus. CBsi3b KOHCTaHTbl PAaBHOBECHS CO CTaHAAPTHBIM HU3MEHEHUEM SHEPTUu
['uG6ca.

[Tpunnun Jle-Illarense. BimstHue TtemiepaTypsl, AaBICHUS U KOHLICHTPALIMM PEarcHTOB HA paB-
HOBECHE.

DOnemeHTapHble U HedneMeHTapHble peakuuu. Knaccuduxanus peaxuuil. CKopocTh peakuuil B
TOMOT€HHBIX U T€TEPOr€HHBIX CUCTEMAX.

®daxTOopHl, BAUSIOLUINE HA CKOPOCTh peaklMU. 3aKoH JeiicTBus Macc. KoHCTaHTa CKOpOCTH.
MounekynsipHOCTb U OPANOK peakunu. I1opsanok HealeMEeHTapHBIX PEAKIIHM.

3aBUCUMOCTb CKOPOCTH peakluu oT Temrneparypsl. [loHaTre 00 akTHBHOM KOMILIEKce. DHEprus u
DHTPONMS AKTUBALINH.

OO6mue cBoiicTBa pacTBOpoB. PacTBOpsl Kak MHOTOKOMIIOHEHTHbIE cucTeMbl. Knaccudukanus
JIByXKOMITOHEHTHBIX pacTBOpoB. [Iporeccsl, conpoBoxaatomue obpazoBanue pactBopoB. Coib-
BaTalMsl.

Pasnnunble BUIBI BEIpaXEHNS KOHLIEHTPALMKM PACTBOPOB U MX B3aUMHBIE IIEPECUETHI.
3aKOHOMEPHOCTH PaCTBOPUMOCTH Ia30B B XKUAKOCTAX. 3akoH ['eHpu. BiusiHue Ha pacTBOPUMOCTh
IIPUPOJIBI BEILIECTB, TEMIIEPATYPBI, AABJICHUA. 3aKOH PACIIPEACICHUS.

Homenknatypa u OCHOBHBIE THUIIBI KOMIUIEKCHBIX coeAnHeHud. Knaccudukaiys KOMIJIEKCOB MO
BUJy KOOPJUHUPYEMBIX JIUTAH]IOB.

DNEeKTPOXUMHUYECKUN psAJl HaMpsoKeHU MeTaiwioB. [ anpBannueckue snemeHThl. JJIC raapBaHu-
YECKOI'0 JIEMEHTA.

DIEKTPOIN3 KaK OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIN INporecc. 3akoHbl Papanes. [Ipakrnueckoe
3HAYECHUE DIIEKTPOJIN3A.

DIIEeKTPONIN3 PACIIABOB M BOJIHBIX PACTBOPOB 3JIEKTPOJIMTOB.

Kopposus Metannos. MeToibl 3a1lIUTEl OT KOPPO3HH.

Buner (oopazey) k 3x3ameny (MPOMEKYTOYHbII KOHTPOJIB):

1. Kakoe KOJIMUYecTBO BEIIECTBA MOJIEKYJ BOJOPO/a ColepKaT 12,04-10% aromos BOzOpoa?
2.Hanmucate  MOJIEKyJIsIpHOE, TIOJHOE€ UM  COKpAIIEHHOE MOHHOE  YpPaBHEHUS  PEaKIHMU

Fe(OH), + HNO, —»

ITo monHoM (hopmMe COCTaBUTH MOJIEKYJIIPHOE YPaBHECHHUE:
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Pb?" +S2° —> PbS

3. B Monexynsipaoii 1 nonnoii popme pacemorpets ruapoian3 NagPOy4. Ykaszats cpeny (kuciasi,
HEWTpaibHAs WX IIEI0YHAsT) PEeaKIHH.

4. VIOHHO-3JIEKTPOHHBIM METOJIOM OIPEAEIUTh KOI((PUIIMECHTHI B yPaBHEHUN PEAKLIUU:

Al + H,O+ NaOH —[AI(OH) " +H,+ ...
5. Ykaxure, usmeHeHueM kakux napamerpos (T, P, C) MO)XKHO cMeCTUTh XUMHUYECKOE PaBHOBECHE C
LENbI0 YBETUYEHHUS BEIX0/a IPOYKTOB PEAKIUU: H,S., +1,. <>S, +2HI,;AH)0

6. Bogopoanslii anektpos cpaBHeHus. CTaHIapTHBIN 3JEKTPOAHBINA OoTeHIHaN. Y paBHeHne HepHcTa.
7. Kakoii 00béM (MJT) pacTBOpa THAPOKCHIA KaIus ¢ MOJIApHOM KoHIeHTpanuen 0,2 Moib/1 TpedyeT-
csa s Hetpamuzauuu 100 M pacTBOpa CEepHOM KHUCIOTHI C MOJISIpHOW KoHUeHTpauuen 0,1

MOJIB/J1?

Bonpockl K onpocy 1o TeMaM NpakTHYECKUX WM JIAG0PaTOPHBIX padoT (npumepst) (TeKyuii
KOHTPOJIb)
Pa3nen 1. rema 1.1.-1.2. ITpakTuueckas padora Nel
«OmnpeneneHne YKBUBAJICHTHOM MAacChl HEU3BECTHOTO METAJIa

1.®opMynupoBKa 3aKOHA COXPAaHEHUSI MAacChl M SHEPTUHU, €T0 MAaTEMAaTUYECKOE BhIPAKEHUE.

2.DopmynupoBKa 3aKOHA COXPAHEHUST MACCHI.

3.®opMynupoBKa 3aKOHA MOCTOSTHCTBA COCTABA.

4.®opMyIHpOBKa 3aKOHA KPATHBIX OTHOIICHHIA.

5.®opMynupoBKa 3aKOHA SKBUBAJIEHTOB, €I0 MAaTEMaTUYECKOE BhIPAKEHHE.

6.0mpeneneHne MOHATUNA: MOJIb BEIIECTBA, OTHOCUTENIbHAS MOJIEKYJISIpHAsi Macca, MOJIsipHasi Mac-
ca.

7.0mnpenescHre MOHATHIA: SKBUBAJICHT JJIEMEHTA, MOJISIpHAS Macca SKBUBAICHTA, GopMmysia s
pacyera MOJISIpPHOM MacChl SKBUBAJICHTA 3JIEMEHTA.

8.0rmpezenenne MOHATHN: SKBUBAJICHT BEIIECTBA, MOJISIPHBIN 00beM SKBUBAJICHTA Ta3a.

9.®opmynbl A pacyeTa MOJIIPHOM MaccChl SKBUBAJ€HTa OCHOBHBIX (UETHIPEX) KJIACCOB HEOpra-
HUYECKUX COCTUHECHUM.

10.®opmynrpoBKa 3aKkoHa ABOTAIpO, CMBICH U BEJIMYMHA YKcia ABOTaIpo.

11.®@opmynupoBKa ABYX CIEACTBUHI U3 3aKOHA ABOTaIpo.

12.06beM, 3aHUMaEMbIN JTFOOBIM Ta30M MPH HOPMaJIbHBIX YCIOBUAX (H.y.). [IpuBecTn 3HaUYeHUA
JaBJICHUA U TemnepaTypsl ipH H.y. B cuctemax CU u CI'CE.

13.Marematudeckoe BhIpaKEHUE 00bETMHEHHOTO ra30BOro 3aKoHa (ypaBHeHus: Knaneiipona).

14.Maremaruyeckas 3anuch ypaBHeHUsI MeHieneea — Kianeiipona.

15.ITonaTre mapuuaIbHOTO JaBJICHUS ra3a. 3aKOH MaplualbHbIX JaBieHui [lanbToHa.

16. BemecTBo cocrout u3 Meaw u cepbl. M3 0,667 r sToro BemectBa noiyderno 0,556 T okcuja
meau(Il). Beraucante MaccoByro JI0JII0 MEU B BEIIECTBE U HailiuTe ero GopmMyiy.

Pazpnea 1. rema: 1.3. JJaboparopHo-nipakTuyeckas padora No2
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTMHEHUN. XUMUA 371eMeHTOB. CBOMCTBA BaXKHEUIIIUX CO-
€IUHECHUI»
1.IlonsiTE XMMUYECKH 21eMEHT. YTO 03HAYaeT 3aruch 14041 Ru?

2.IlepeuncnanTe CUMBOJIBI AJIEMEHTOB, HA3bIBAEMBIX LIEIOYHBIE 3JIEMEHTHI.
3.IlepeuricnuTe CUMBOJIBI AJIEMEHTOB, HA3bIBAEMBIX FAJIOT€HAMHU.

4.IlepeuncauTe CUMBOJIBI 3JIEMEHTOB, HA3bIBAEMBIX I11€JI0YHO-3€METbHBIMHU.

5.Kakue anmemMeHTHl Ha3pIBalOT HeMeTawiaMu. [IpuBenanTe Bce MCKITIOUEHUS U3 CHOPMYITHPOBAH-

HOTO IpaBuja.
6.Kakue snemeHThl Ha3bIBalOT MeTauiaMu. [IpuBenuTe Bece HCKIIIOUEHUs U3 CHOPMYITHPOBAHHOTO

[IpaBUJIa.
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7. laiite onpeneneHue okcuaoB. KakoBa cTeneHb OKUCIEHHUS OOpa3ylolIero OKCUI 3JIeMEHTa B
HIOKe npuBeaeHHbIX okcuaax: Cr,O7, TiO,, H,O,, KO,? HazoBuTe 3TH OKCHIBI, MPUBEIUTE MX rpadude-
ckue (popMyIbL.

8.JlaiiTe ompeneneHuss OCHOBHBIX, aM(OTEPHBIX, KHUCIOTHBIX M HECOJICOOPa3yIOIIMX OKCHJIOB.
[TpuBeauTe Mo qBa MpUMEpa Kaxk0ro Tuia okcuaoB. [Ipusenure nx rpadpudeckue GopmMyIib.

9.JlaiiTe ompeaeneHUEe OCHOBAaHUW C TOYKU 3PEHHUSI TEOPUHU DJICKTPOIUTUYECKON TUCCOLMAIUU.
Yto Ha3BIBaeTCI KMCIOTHOCTHIO OCHOBaHMM? Kakue oCHOBaHMS HA3BIBAIOTCS IICIIOYaAMU?

10./JaiiTe onpeneneHre KUCIOT ¢ TOYKH 3PEHUS TEOPUHU DICKTPOJUTUUECKON aucconuanuu. Yto
HA3BIBAETCSI OCHOBHOCTHIO KucioT? [IpuBeauTe mo oHOMY MPUMEPY KHCIOPOJICOACPKANUX U OECKHC-
JIOPOJHBIX KUCIIOT, IalTe UX CHCTEMAaTHYECKOE M TPATUIITMOHHOE Ha3BaHHUS.

11.daitTe onpeneneHue CpeaHUX COJCH C TOUKHU 3PEHUS TEOPUHU AIEKTPOIUTUUECKOU HUCCOIra-
nuu. Yem oTIryaroTcst OT HUX KUCIIbIe B OCHOBHBIE coyn? [IpuBeauTe 1o aBa mpuMepa KUCIbIX U OCHOB-
HBIX coJiel, Ha3oBuTe uX. [IpuBenure ux rpadpuyueckue GopMyIbL.

12.laiiTi omnpejeneHre IBOMHBIX M CMENIaHHBIX coJiei. [IpuBemuTe 1o JBa mpuMepa Ka)aoro
THUIIA ATHX COJICH u Ha30BUTE UX. [IpuBenuTe X rpadudeckue GopMyIbl.

13.JTaliTe onpeneneHue nmoHATHS rpaduueckoit popmynsl coenunenus. [Ipusenure rpadudeckue
dopmyiel coequaenwnii: VOSO,, CrOHSO;, HBrO,, CaHPO,. K kakuMm kiaccam OTHOCSATCS 9TH COCIH-
HEHUs, TalTe UX TPAJUIIMOHHBIC Ha3BaHUS.

14.TaitiTe onpeneneHre MOHITHS CTEIIEHb OKUCIICHUS 3JIEMEHTa B coeAnHeHuu. Paccuuraiite cre-
IIEHU OKHUCIEHUA d1eMeHToB B coeanueHusx K,Cr,O7, HiPOg, Sing', Cry(S0y)3, maiite ux TpaauIHMOH-
HbIC HA3BaHUA.

15.Metadocdopras u oprodhochopHas KUCIOTH — Ha UTO YKA3bIBAIOT UCIOJIb30BAHHBIC IPUCTAB-
ku? IlpuBeaure rpaduueckue GopMyIbl ITUX KUCIOT.

16.IlpuBenute oObIuHBIE U rpaduueckue GOpPMYyITBI XJIOPCOAECPKAIIUX KUCIOT, COOTBETCTBYIOIIUX
CIIEYIOILUM CTEIEHsIM OKMCcIeHus xJyopa: -1, +1, +3, +5, +7. [IpuBeaure TpagullMOHHbIE HA3BaHUS 3TUX
KUCJIOT. Ha 4TO yKa3bIBalOT UCIOJIb30BAaHHBIE B HA3BAHUSIX OKOHYAHUS?

17. CocraBbTe MOJEKYISPHBIC M MOHHBIE YPaBHEHHUS PEAKIUU, C MOMOIIBIO KOTOPHIX MOXXHO
OCYUIIECTBUTH CIEAYIOIIHNE MPEBPAILCHUS:

S—>S0,—»>S03—->H,S04,—~CrOHSO,—~»Na,SO,—~»>NaHSO,4

18 HazoBuTe KOMIIJIEKCHBIE COCTUHEHHS. YKAXKHUTE 3apsil KOMILUIEKCHOTO MOHA, CTENIEHb OKHUCIIe-
HUS U KOOPJAMHAIIMOHHOE YHCIIO MOHA-KOMIUIEKCO00pa3oBaTels, a TaKyKe JCHTAaTHOCTh JIMTaHIOB.

Nas[Ag(S203):]; [Co(NH3)e]Cl2; [Be(OH)2(H20).]

19.3anummTe ypaBHEHHE PEaKIIUU B MOJIEKYIIipHOM U noHHOM Bujie: Cry(SOy); + BaCl,—

Paznen 2. tema: 2.1. Ilpaktuueckas pabora Ne3
«CTpoeHue aToMa U IeprondYecKas cucreMa xuMmuueckux sinemenToB J[.M.MeneneeBa»

1.Monens bopa crpoenust aroma. [loctosinnas Punbepra, ee uncieHHOE 3HaUCHUE.

2.Ilonarue opOuTab.

3.®u3nyecKuil CMBICI U 3HAYEHUS], IPUHUMAEMbl€ TJIABHBIM KBAaHTOBBIM YHCIIOM.

4.®du3nveckuid CMBICI U 3HAUSHHSI, TPUHUMAaEeMble OpOUTATBHBIM KBAHTOBBIM YHCIIOM.

5.Bup snekTpoHHBIX 00J1aKOB (OpOWTaseil) M COOTBETCTBUE MEXKY YMCIECHHBIMU U OYKBEHHBIMHU
0003HaYEHUSMU OPOUTAIILHOTO KBAHTOBOT'O YUCIIA.

6.DU3NYECKUl CMBICI M 3HAYEHUS, IPUHUMAEMbIE MAarHUTHBIM KBAHTOBBIM 4YUCIOM. CBSI3b ATHUX
3HAYEHHH ¥ 9Kcnia S-, P-, d- u f-opOuraneii.

7.®U3NYECKUI CMBICI U 3HAYEHUS], IPUHUMAEeMble€ CTMHOBBIM KBAHTOBBIM YHCJIOM.

8.Ycii0BHAs 3alMCh YHEPIETUYECKON JUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

9.®opmynupoBKa U (PU3NUECKHUI CMBICT TPUHLIUIIA MUHUMYMa YHEPTHH.

10.@opmynupoBKa 1 puzndeckuii cmbica npununa [aymm.

11.®opmynupoBka U GU3HNIECKUN CMBICI TTpaBuiIa XyH/a.

12.®opmynuposka npasuia KiieakoBckoro.
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13.Yto Ha3pIBaeTCS SJCKTPOHHOW KoH(uUrypammeir atoma? IlpuBenuTe MONHYIO AJIEKTPOHHYIO
KOH(UTYpalHio aToMa dJIeMeHTa ¢ 3apsaoM siapa S1.

14.PaccunraiiTe MAKCHMAJIBHOE YHCIIO JICKTPOHOB, KOTOPBIE MOT'YT HaX0uThcs Ha 3P u 5f opoOu-
TasX.

15.IIpuBenute coBpeMeHHyI0 popmynupoBky Ilepuonudeckoro 3axona J{.11.Menneneena.

16.0mnpenenenne u GU3MUESCKUN CMBICI MOHIATHI: 2(()EKTUBHBIN 3aps spa, TOCTOSHHAS dKpa-
HUPOBAHUSI.

17.Ilonarus paauyca atoMa u noHa. Kak u3sMeHsercs paanyc 4acTUIbI IPU EPEX0Jie: aTOM — €ro
I0JIOKUTEIBHO 3apSKEHHBIN MOH, aTOM — €0 OTPULIATENIBHO 3aPSKEHHBIN HOH?

18.Kak 1 mouemy U3MEHSIOTCS paJlyChl aTOMOB IIPH MEepEMEIICHUN BJIOJIb IIEPHO/ia ClieBa Halpa-
BO U MPU MEPEMENICHUN CBEPXY BHHU3 BJOJb TJIABHBIX M IIOOOYHBIX ITOATPYIIIT?

19.0npenenenre NOHIATUSA SHEPTUST MOHU3AIMH, SAUHUIIBI €€ U3MEPEHUsI U XapaKTep ee U3MeHe-
HUS B IEpUOJaX U Ipymmax.

20. OmnpeneneHue MOHATUS SHEPTUS CPOJCTBA K DIIEKTPOHY, CAUHUIIBI €€ U3MEPEHUS U XapaKTep
€€ U3MEHEHMsI B IEPUOJIaX U IPYIIaXx.

21.ITonsiTve u GU3NYECKUI CMBICT AJIEKTPOOTPHUIIATEIHLHOCTH 3JEMEHTOB 1o Maiukeny. Enunu-
IIbI €€ U3MEPEHUS U XapaKTep U3MEHEHHUS B MIEpUOAaX U IpyIax.

22.0THOCUTENbHBIE AIEKTPOOTPUIIATENILHOCTH 10 [loMuHTY: Kak OIEHUBAIOTCA M 3aKOHOMEPHO-
CTH U3MEHEHHS X 3HAYCHHUI B MEPUOJaX U TPYIIIIax.

23. Hanummre 3neKkTpoHHbIE (GOPMYIIbI TPUBEICHHBIX HIDKE HOHOB. K ceMelcTBY KakuX 3JeMeH-

TOB OTHOCSITCSI aTOMBI S THX HOHOB? Sn2+, I\/In2+, Cu2+, Cr3+, S,

Pasnen 3. Beenenue B TeOpHIO0 XUMUYECKUX TTPOLIECCOB
(Tema: 3.1. DHepreTHKa XUMUYECKUX MPOIIECCOB.)

1.OnpeneneHne NOHATHUS TEIUIOBOU YPPEKT peaKIHu.

2.IlepBblii 3aK0H (Hayaslo) TEPMOAMHAMUKH, €r0 MAaTEMaTUUECKOE BhIPAKEHUE U 3aIUCh I U30-
OapHBIX IPOIIECCOB.

3.0npeneneHne N30TEPMUUECKUX, U30XOPHBIX M M300apHBIX IpoleccoB. Monupukanuu 3anucu
MaTEeMaTHYeCKOI0 BhIpaXXeHHsl 1-To Hauana TEpMOJUHAMHUKY B 3THX TPEX CIydasx.

4.JlaiiTe ompeneneHue SHTAIBIUH, SHAO- U IK30TepMHUECKUX MporeccoB. OObSICHUTE B3aUMO-
CBsI3b 0003HaueHHH TeroBoro 3ddexra Q m AH.

5.0mnpeneneHue MOHATHS TEPMOXUMUYECKOE ypaBHEeHHE. Kakue yciioBUsl Ha3bIBalOTCS CTaHIAPT-
HBIMU?

6.0npezneneHyne MOHATHS SHTAIBIMK OOpa30BaHMS, €IUHMIIBI U3MEPEHUs. 3HAUCHMs SHTAJbIUH
00pa3oBaHMs MPOCTHIX BEIIECTB.

7.@opmynupoBKa 3akoHa ['ecca. MaTemaTnueckoe BeIpakeHUE CIIEICTBUA U3 3aKkoHa ['ecca.

8.0nucanue MOHATHS SHTPOIUU CUCTEMBbI, €UHUIIBI U3MEPEHHUSI.

9.MaremaTtunueckast (popmyiia s pacueTa U3MEHEHHsI SHTPOIIUHU B MPOLIECCE PEAKIIHH.

10.0mnpenenenne MOHATHS U300apHO-U30TEPMHUUECKOTO MOTeHIIMANa peakiuu (dHeprun ['mb0ca).
UYro oTpakaeT BenuunHa sHeprun ['166ca?

11.0Onpenenenre noHATHS cTaHAapTHOW sHepruu ['mO6Gca oOpa3oBaHMs, €IUHUIBI 0OPAa30BAHHUS.
3Ha4yeHus CTaHJapTHBIX SHepruii [ m60ca oOpazoBaHUs MPOCTHIX BEIIECTB?

12.Maremarudeckast popmyia JUisl pacuera U3MEHEHHUS] U300apHO-U30TEPMUYECKOr0 MOTEHIIMAaa
B IIPOLIECCE PEAKLINN.

13.CooTHomIeHUsI MEXTy SHTAIBIUIHHBIM U SHTPONUUHBIM (aKTOpaMU M HalpaBiIeHHE MPOTEKa-
HUSL XMMHUYECKOHN pEeakltu.

14.Ilonarue TepmonuHamudeckor ¢pyHkuuu. [lepeuncnure usBectHsle Bam TepmoanHamMuueckue
GbyHKIHN.

15.Berancnure TeminoBoit 3 dext peakunu BocctanoBienus 80 r Fe;O3 amroMuHueM.

16.B03MOXHO JI ITPU CTAaHJAPTHBIX YCIOBUSAX MosyueHue aHuauHa 1o peakuun NHsipy + CeHer
= CeHsNH2 ) + Homy?
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3amaHus 1J1s 1a60paTOPHBIX PadoT (TeKyIHil KOHTPOJIb, IPUMEPHI)
®parmeHT K Teme 4.1 «OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIIMN

3ananue 1. UccienoBanue OKMCJIUTEIbHBIX CBOMCTB MEPMAHIAHATA KAJMS B KUCJIOH cpeje.
Hnst pactBopa ¢ pH, 3a1aHHBIM BapuaHTOM, PACCUUTHIBAIOT 3HAYEHHE AJIEKTPOJHOIO MOTEHIIMAJIA
CIIeNYIOEeH OKUCITUTEIbHO-BOCCTAHOBUTEIIBHOW CHCTEMBI:

MnO, + 8H" + 5¢" = Mn?" + 4H,0,

- 2+
CCJIM KOHIICHTPpAIA MnO4 u Mn , 4 TaK)XKC TEMIICpaTypa 1 JaBJICHUEC COOTBETCTBYIOT CTaHAAPTHBIM.

CpaBHMBAIOT BBIUKCIECHHOE 3HAYEHUE BJIEKTPOAHOrO MOTEHIMAJIa CO CTaHJAPTHBIM U JIE€Ja0T BbI-
BOJI O BJIUSIHUM CPE/Ibl HA OKUCIIUTEIbHBIE CBOMCTBA IEPMAHTaHAT-UOHOB.

CtposiT rpadK 3aBUCUMOCTH OKUCIUTEIbHOTO moteHnuaia MnO, /M n® or pH cpensl. 1Ipu kakux
pH Bo3MOkHO BoccTaHOBIIeHHE HOHOB MNO,4” noHamu:

I', Br', CI"? IToka3siBaroT 9TH 001acTH Ha rpaduke.

3ananue 2. BoccTraHoB/IeHHe NepMAaHraHaTa Kajus B Pa3jIMuHbIX cpeaax.

B Tpu otaenbHbIe MpOOUPKU ¢ PACTBOPOM IMEpPMaHraHaTa Kanus 100aBISIOT pa30aBiICHHYIO CEPHYIO
KHCJIOTY, TaKOU € 00BbEM BOJIbI U KOHIICHTPUPOBAHHBIM PACTBOP IIETOUYU. 3aT€M B KaXIYIO U3 MPOOH-
POK MpUOABISIOT CBEXKENPUTOTOBICHHBINH pacTBop cynbduta HaTpus NaSOs. g oObsicHeHus HabmI0-
JaeMOT0 MMEIOT BBUJLY, YTO B KHCJIOH cpene 00pa3yroTCsl HOHBI Mn?*, B HeirpansHOU - MNO, 1 B critb-
HOIIECJIOYHOW Cpee - MOHBI MnO4Z. [Tonb3ysiCh MOHHO-3JIEKTPOHHBIM METOJIOM, COCTABJISIIOT IOJHBIE
YPAaBHEHUs pEaKIUil.

Ha ocHOBaHUU BBIUMCIIEHHBIX [ BceX peakiuil 3Hadennit 9J[C nenatoT BIBOJ 00 OKUCIUTENBHOM
CTIOCOOHOCTH MepPMaHTaHaTa Kajusl B KHCJIOH, HEUTPAIBHOM U IEIOYHOM cpenax.

3ananue 3. AHaJU3 32JaHHON OKUCJIUTEIbHO-BOCCTAHOBUTEIbHOM PeaKIMu.

Jnst 3amaHHON Mapbl BEHIECTB (B COOTBETCTBHHM C WHIWBUIYAIbHBIM BapHAHTOM) OIPEACIISIOT
OKHUCJIUTENb U BOCCTAHOBUTEINb, paccuuThiBalOT DJ{C 1711 CTaHIapTHBIX YCIOBUM M OIIEHUBAIOT BO3MOX-
HOCTBH CaMOTIPOU3BOJILHOTO MTPOTEKAHUS PEAKIIMH MEXTy HUMHU.

[TpoBoasT nanHyto peakinio. OTMEUa0T HaOII01aeMbIe SBICHUS.

[Tonp3ysCh MOHHO-3JIEKTPOHHBIM METOJIOM, COCTABJISIOT MOJIHOE YPABHEHUE PEAKIIUU.

3aganue 4. CpaBHeHHe OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX CBOWCTB BellECTB.

st 3amanHOrO BemecTBa (B COOTBETCTBUU C MHAMBUAYATbHBIM BapUAHTOM) OMPEIEISIIOT CTENECHU
OKHUCIJIGHHS aTOMOB W OTMEYaloT, OKHCIUTENIEM WU BOCCTAHOBUTEIEM MOXKET OBITH 3TO BEIIECTBO B
OKHCJIUTEIHFHO-BOCCTAHOBUTEIBHBIX peakiusx. [Ipy HEOOXOIUMOCTH HMCTOB3YIOT 3HAYCHHUS! CTaHAapT-
HBIX 3JIEKTPOJHBIX MOTEHIIUAJIOB.

W3 npuBeneHHOTr0 CMHCKa PeaKTUBOB BHIOMPAIOT HE MEHEE JIBYX, KOTOPHIE MOTYT B3aUMOJIEHCTBO-
BaTh C 3a/IaHHBIM BEILIECTBOM.

VKa3pIBalOT B MPEANOJIAra€MbIX PEAKIHSAX OKHCIHMTENb U BOCCTAHOBUTENb, paccuutbiBatoT J/JC
JUIS CTAaHAAPTHBIX YCIoBUiA. [IpoBOISAT peakiuu, 0OTMeYaroT HaOII0JacMble SIBJICHHUSL.

[Tonp3ysick MOHHO-3JIEKTPOHHBIM METOJIOM, COCTABIISIOT TIOJTHBIE YPAaBHEHUSI PEaKITHil.

7.4. CooTBeTCTBHE LIKAJIBI OLCHOK H YPOBHEe# chopMHpPOBaAHHBIX KOMIIETCHIMMI

YposeHb chopmu-
p(I))BaHHBIX %ofme- Onerxa IlosicHenus
TEHIIUN
Teopernueckoe copepxaHue Kypca OCBOEHO MOJIHOCTEIO,
BCE MPEAYCMOTPEHHBIE MPOTPpaMMOi 00ydeHHUs yaeOHbIE 3aJaHus
BBITIOJIHEHBI.
Bhicokuii «5» OO0yyaromuiicss JTeMOHCTPUPYET CIIOCOOHOCTh 00OCHOBAH-
(oTnMYHO) HOTO BbIOOpaA YCIIOBUI MPOTEKAaHMsI, BEIOOpA PEareéHTOB U UX KO-
JMYECTBEHHBIX COOTHOIICHUN, (PA30BOro COCTOSIHMSI AJI OITH-
MaJbHOTO TMPOBEAEHUS XMMHUYECKUX MPOLIECCOB. YCHEIIHO MpH-
MEHSIeT 3HaHMsI OCHOBHBIX 3aKOHOB XHMMHH, CTPOEHUS M PEaKIlu-
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Yposens chopmu-
POBaHHBIX KOMIIE-
TEHUUHN

O1eHka

IMosicaenns

OHHOU CITOCOOHOCTHU BCIICCTB JIs1 PCIICHHA TUIIOBBIX 3aJa4d IIpO-
(beCCHOHaHBHOﬁ JCATCIIbHOCTH. Cnocoben IIpOBOANTL aHAJIMU3 I10-
JIYYCHHBIX OAaHHBIX, ACJIAaTb IMPAaBHJIbHBIC, HAYYHO 000CHOBaAHHBIE
BBIBOJbI. I'oToB npeajiaratTb CBOH CII0COOBI pEeIICHUA ITOCTAaBJICH-
HBIX 3ajJa4. I'otoB pa6OTaTB KaK B KOMaH/JC, TaK 1 UHAUBUAYAJIb-
HO.

bazosuiit

«dy
(xopor1o)

Teoperuueckoe conepkaHue Kypca OCBOSHO MOJHOCTBIO,
BCE MPEelyCMOTPEHHbIE TPOrpaMMoii 00ydeHUsl yueOHble 3aaHus
BBINOJIHEHBI C HE3HAYUTEIbHBIMU 3aMEYaHUSIMH.

OOyuarommiicsi Cnoco0eH MPOBOIUTH 000CHOBAHHBIN BBIOOD
ONTUMAJIBHBIX YCJIOBHM NpPOTEKaHWs pPEaKlMid, 3HAET CIOCOOBI
BIMSIHUSA Ha XMMMYECKHHM MpOLECC C LENbI0 €ro YCUJICHHS WU
ocTaHOBKU. OOyyaroluics UCIO0JIb3YET OCHOBHBIE 3aKOHBI XUMHHU
JUIS PeLIeHUs TUIOBBIX 3a7ay Npo(ecCHOHANBHOMN J1eSTeNbHOCTH,
Ha OCHOBE 3HAaHUI O CBOWCTBaX W CTPOCHUHU BEIIECTBA MPOBOIUT
noa00p peareHToB, CIIOCOOEH MPOBOAMTH AHAIM3 IOJYYEHHBIX
JAHHBIX, HO JIOITYCKaeT HETOYHOCTH B (POPMYIHPOBKAX M BBIBO-
Jax.

[Toporosslii

«3»
(ynoBnerBopu-
TEJIHLHO)

Teoperndeckoe coxmepxaHue Kypca OCBOEHO YaCTHYHO,
OOJIBPIIMHCTBO TPETYCMOTPEHHBIX MPOrpaMMOi 00ydeHHs y4eO-
HBIX 33JIaHUH BBIIOJIHEHO, B HUX UMEIOTCS OIIMOKH.

OOyuarouuiics MOXET IO0J PYKOBOJCTBOM OCYILECTBIISATh
BHIOOp ONTHMAJBHBIX YCJIOBUN NMPOTEKAHUS PEAKIIMA U BO3MOXK-
HOCTH BJIMSIHUS HA CMEIEHHE XMMHYECKOTO PaBHOBECHS, C IIEIIbIO
YBEJIMUEHUS BBIXOJla MPOAYKTOB peakuuu. CriocobeH mnoaduparb
peareHThl Ul peleHHus TUIOBBIX 3a7ay Npo(ecCHOHANbHOMN nes-
TEJIBHOCTH, TIPUA 3TOM HCIIONIB3YeT 3HAHUS 3aKOHOB XMMHH, CTPOE-
HUS BEIECTBAa M €ro0 XUMHUYECKOH akTuBHOCTH. CrlocOOEH MpOBO-
JUTHh aHAJIN3 TOJIYYEHHBIX PEe3yIbTaTOB MCCIEIOBAHUS, JOMYyCKast
HE3HAYUTEJIbHbIE OUTHOKH.

Huzkuit

«2»
(HEYTOBIETBO-
PHUTEIIBHO)

Teoperuueckoe coaepxaHue Kypca HE OCBOEHO, OOJBIINH-
CTBO NPETYyCMOTPEHHBIX NMpOrpaMMoN 00ydeHMsI y4yeOHbIX 3aja-
HUW MO0 HE BBIMOJHEHBI, JIMOO CojepKaT rpyObie OMIMOKH; J10-
NOJTHUTENbHAs CaMOCTOsITeNbHass padoTa HaJ MaTepualoM He
npuBesia K KakoMy-J1H00 3HAUMTEIHbHOMY MOBBIIIEHUIO KAaueCcTBa
BBITOJIHEHUS YUE€OHBIX 3aaHUH.

OOyuaromuiicss He 3HaeT OCHOBHBIX 3aKOHOB XMUMHH, TUIOXO
IIPEJICTABIISIET BO3MOXHOCTh UX MCIIOJIb30BaHMsI NIPU IPOBEIACHUU
BBIUMCJICHUM 10 ypaBHEHUSM peakuuil. imeeT crnabble npenacras-
JIEHUS O CTPOEHUU BELIECTB U UX XUMHUYECKON aKTUBHOCTH, O CIIO-
co0ax MpeBpalleHus] OJHUX BEIIECTB B JPYrUe, HE BIAJEET METO-
JaMM BBIOOpa ONTHUMAIBHBIX YCIOBHUH TNPOTEKaHHWs peakuuid u
BO3MO>KHOCTH BJIMSIHUS HA CMEIIEHNE XUMUYECKOT0 PaBHOBECHS, C
LEJIbI0 YBEJIIMYEHUsI BBIXO/A NMPOAYKTOB peakuuu. He cmocoben
nof0upaTh peareHThl JIs pelleHUs TOCTaBJIeHHBbIX 3anad. He
BJIaJiceT HaBbIKAMHU OOOOIIEHUS U OLEHKH MOJYYCHHBIX pe3ysbTa-
TOB MCCJICJOBAHHUS.
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8. Meroanyeckue yKa3aHus JJIsl CAMOCTOSITEJIbHOM Pa0doThl 00y4ar0IUXCs

CamocrodrenbHas paboTa ClIOCOOCTBYET 3aKPEIJICHUIO HAaBBIKOB Pa0OThI ¢ yUeOHOM 1 Hay4yHOH JIH-
TepaTypoi, OCMBICIIEHUIO U 3aKPEIUICHUIO TEOPETHYECKOro MaTepualla, ClIOCOOHOCTH MCII0Jb30BaTh OC-
HOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI B TPO()ECCHOHAILHON AEATEIbHOCTH.

CamocrosrenbHas padoTa BBIOJIHSAETCA BO BHEAYJUTOPHOE (ayJUTOPHOE) BpeMs IO 3aJaHHUI0 U
IIPU METOJMYECKOM PYKOBOJICTBE MPENoaBaTessi, HO 0€3 ero HeMmoCPEeICTBEHHOTO y4acTus (Ipu 4acTH4-
HOM HEINOCPEJCTBEHHOM YYacTHH IIPEINoiaBaTells, OCTaBIIAIOLIEM BEIYLIYIO POJb B KOHTPOJIE 3a paboToM
CTYJICHTOB).

Dopmel camocmoamenvHol pabomusl 6akanaBpoB pazHOOOpa3Hbl. OHU BKIIOYAIOT B ce0sl M3yye-
HUE Yy4eOHOH, HAyYHOW W METOAMYECKOW JIUTEPaTyphl, MaTEPUAIOB NEPUOTUUYECKUX U3TAaHUN C TIPUBJIE-
YEHUEM 3JIEKTPOHHBIX CPEACTB O(PULMANBHOM, CTATUCTUYECKOH, NEPUOIUYECKON W HayuyHOH MH(pOpMa-
LUH.

B npouecce nzyuenust AMCHUIUINHBL « XUMUs» OakanaBpamu HampasieHus 35.03.01 «Jlecnoe ne-
JI0» OCHOBHbIMU BUOAMU CAMOCMOAMENbHOU PaOOMbl SBISIFOTCS:

- IOAFOTOBKA K ayTUTOPHBIM 3aHATUAM (JIEKLHUAM U MIPAKTUYECKUM 3aHATHUAM) U BBIIIOJHEHHUE CO-

OTBETCTBYIOILIUX 3aJaHUN;

- caMoCTOsATeNbHAsl paboTa Hajl OTAEIbHBIMU TeMaMM Y4e€OHON JUCLUIUIMHBI B COOTBETCTBUM C

y4eOHO-TEMATUYECKUM ILJIAHOM;

- IOATOTOBKA K DK3aMEHY.

Ha 3aHATHAX JNEKIMOHHOrO TUIIA IpenojaBaTellb M3JaraeT U pas3bsCHIET OCHOBHbIE, HanboJjee
CJIO’KHBIE TIOHATHS TEMBbI, & TAK)KE CBS3aHHbIE C HUMU TEOPETUYECKUE U NPAKTUYECKUE MPOOJIEMBI, 1aeT
PEKOMEHIallii Ha BBIIIOJIHEHUE CAMOCTOSITENIbHON pabOTHI.

B xoze nekuuii 00yyaromummcs: peKOMEHIYeTCsL:

- BECTU KOHCIIEKTUPOBaHUE Y4EOHOT0 MaTepuaa;

- oOpalaTh BHUMaHUE Ha ONpe/esieHHs MOHATHH, (JOpMYIMPOBKU 3aKOHOB U UX MAaTeMaTHYECKOe
BBIPA)KEHHE, MOJOKEHMS, PACKPBIBAIOIINE CONEPKAHUE TE€X WIM MHBIX SBJICHHM M IPOLECCOB, HAyYHbIE
BBIBOJIbI U ITPAKTUYECKUE PEKOMEHIALMH 110 UX IIPUMEHEHHUIO;

- 3aJ1aBaTh MPENOJABATEI0 YTOYHSIONME BOIPOCH! C LIEIBIO YSICHEHUS TEOPETHYECKUX IOJIOXKE-
HUM, pa3pelIeHns CIIOPHBIX CUTYalUN.

B pabounx KoOHcCHEKTax >KenaTesIbHO OCTABJIATH MOJS, HA KOTOPHIX BO BHEAYJUTOPHOE BpPEMs
MOJKHO CZEeNaTh MOMETKH U3 Y4eOHO-METOANYECKOro oOecredeHus Uil CaMOCTOATENIbHOM paboThl 00y-
YaIOLUXCs, JOMOJHAIOIMIEr0 MaTeprall MPOCIYIIAaHHON JIEKIIMHM, a TAaK)KE€ NOMETKH, MOJYEpKUBAIOLINE
0c00y10 BaKHOCTb T€X MJIM HUHBIX TEOPETHUUECKUX MOJIOKEHUH.

Jlns ycnemHoro oBia/ieHus KypcoM HEOOXOAMMO MOCenaTh BCe JIEKIUH, TaK KaK TeMaTHYeCKU
MaTepHall B3aMMOCBsI3aH MKy co0oii. B ciyuasx mpomycka 3aHATHS CTYyI€HTY HEOOXOAUMO CaMOCTOS-
TEJIBHO MU3YYUTh MaTe€pual U OTBETUTh HA KOHTPOJIBHBIE BOIIPOCHI MO MPOITYIIEHHOW T€ME BO BPEMS MH-
JUBUAYaAJIbHBIX KOHCYJIbTALUM.

JlaBopatopHble U IpaKTUYECKUE 3aHATUS — 3TO aKTHBHAas ¢popMma yuebHoro nporecca. [Ipu moaro-
TOBKE K JAHHOT'O BHJA 3aHATUAM oOydarolmeMycs HeoO0XOAMMO M3YYHUTh OCHOBHYIO JIMTEpATypy, O3Ha-
KOMHTCSI C JOTIOJHUTENBHON JINTEPATypOil, y4eCTh PEKOMEHIAlNK IpenojaBarTens. TeMbl TeopeTHIecKo-
ro CoJepKaHMsl MPEANoNaraloT AMCKYCCUOHHBIM Xapakrep o0cyxaeHus. bonblias yacTb TeM JAUCHUILIH-
Hbl HOCUT NMPAKTUYECKUHN XapakKTep, T.€. IPEANoJaraeT BIIOJIHEHNE JaOOpaTOPHBIX 3a/laHuil U pelIeHHe
3a/1a4, aHAJIU3 IIPAKTUYECKUX CUTYALUH.

BaxHoil 4acTbio caMOCTOSATENbHOM palOOoThl SBISETCS YT€HHE y4eOHOM M HAy4dHOM JMTepaTyphbl.
OcHoBHas (yHKIMS YIeOHUKOB — OPUEHTHPOBATh CTYAECHTA B CUCTEME 3HAHHM, YMEHUI U HaBBIKOB, KOTOPbIE
JIOJDKHBI OBITh YCBOEHBI OYAYIIMMH CHENUAIMCTaMU 110 JAHHOW TUCLIUIUIMHE.

Omnpoc no Teme J1abopaTopHON pabOTHI MPEACTaBIsIET COOOH OTBETHI HA MOCTABICHHBIE BOIPOCHI
nepez 1abopaTOpHOM paboTol U mocnie e€ BbhINOJHEHUA. M31n0keHne B MMCbMEHHOM BHJE PE3yJIbTaToOB
9KCIIEPUMEHTA U TEOPETUYECKOT0 aHaIM3a WM PELIEHHUE 3a7adu Mo onpeaencHHol teme. CoaepkaHue
MH/IMBUYaJIbHBIX BOIIPOCOB 110 TéMaM J1a00paTOpPHBIX pabOT OPUEHTHPOBAHO Ha MOArOTOBKY OakaaaBpoB
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10 OCHOBHBIM BOITPOCaM Kypca. YPOBEHb BBINOJHEHUS IMO3BOJISET MPENOAABATENSAM CYIUTh O XOJ€ CaMo-
CTOSITEJIBHOM paOO0THI OaKaIaBPOB B MEKCECCUOHHBIN MEPUOJ M O CTEIICHU UX IMOJATOTOBKH K SK3aMEHY.
IToaroroBka K 3k3aMeHy MPEAINOIAracT:
- U3y4EHHE OCHOBHOM M JIOMOJHUTEIIBHOM JINTEPATYPHI,
- U3Y4YEHUE KOHCIIEKTOB JIEKIIUH;
- y4acTue B IPOBOJAUMBIX KOHTPOJIbHBIX ONPOCax;

9. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, HCIIOJIb3YyEMbIX
MPHU OCYLIECTBJICHNH 00Pa30BaTEIbHOI0 MPOLECCa MO JUCIHUIINHE

[Ipumenenne 1UGPOBBIX TEXHOJIOTHA B paMKax MPENoJaBaHUs JUCHUIUIMHBI TPEJOCTABISET
pacupeHHble BO3MOKHOCTH 110 OPTaHHM3alUU YYeOHBIX 3aHSATHI B YCIOBUSAX MUPPOBU3AIMH 00pa3oBa-
HUS ¥ TIO3BOJIICT CPOPMUPOBATEH Y 00YUAIOIIMXCSl HABBIKH IPUMEHEHUS IIU(PPOBBIX CEPBUCOB U MHCTPY-
MEHTOB B IIOBCEIHEBHOMW KH3HH U MPO(PECCUOHATBHON JESITEILHOCTH,.

JlJis peayiM3anyy 3TOW METU B paMKaxX M3y4YCHUS JUCIUILIMHBI MOTYT IPUMEHSTHCS CIICIYIO-
IMe UPPOBBIC HHCTPYMEHTHI U CEPBUCHI:

- s kommyHukaiuu ¢ odyuarormmmucs: VK Meccenmxep (https://vk.me/app?mt_click _id=mt-
V7eix5-1660908314-1651141140) — mecceHmKep, pacupocTpaHsercs mo auien3un FreeWare;

- s TUIAaHUPOBAHHUS AyJUTOPHBIX W BHEAYAMTOPHBIX Meponpusatuii: Snmekc.Kamennape
(https://calendar.yandex.ru/) — onnaita kaaeHIapb-IUIaHEp, paCIpoOCTpaHseTcs mo auiensun ShareWare

- JUTsl COBMECTHOT'O UCTIONB30BaHus (haitnoB: Sumexc./Juck — cepBuc A XpaHEHHS U COBMECTHO-
IO WCIOJIb30BaHMsI JOKYMEHTOB, paclpocTpaHsercs 1o JmneH3uu trialware u  (@OO06nako
(https://cloud.mail.ru/) — cepBuc s co3aanusi, XpaHEHHsS. U COBMECTHOTO MCIIONIb30BaHMs (haityioB, pac-
MIPOCTPaHSIETCs 10 JIMIEH3UH trialware;

- JUId OpraHW3alliil YAaJCHHOW CBs3M W BuaeokoH(pepenuumit: BuaeozBonok BKonrakte
(https://vk.com/calls) — cepBuc aas BHICO3BOHKOB, paclpocTpaHsercs Mo juiensuud ShareWare;
Mirapolis — cucrema It OpraHu3aIui KOJUIEKTUBHOW pabOThl U OHJIAWH-BCTPEY, PacpOCTPaHAETCS IO
MPONPUETAPHON JTUIICH3UH .

J5is yCTIenTHOTo OBJIAICHUS TUCIUTUTMHON MCIIONB3YIOTCS CIENYIOINe HHPOPMAIMOHHBIE TEXHO-
JIOTUU O0y4YEHHUS:

e [lpu mpoBeneHNH JEKIMH HCIOJB3YIOTCS TPE3CHTAIMK MaTepuaia B mporpamme Microsoft
Office (PowerPoint), Beixom Ha mpPodhEeCCHOHANBHBIE CAMThI, WCIOIb30BAHUE BHUICOMATEPHATIOB
Pa3IMYHBIX HHTEPHET-PECYPCOB.

e JlaGopaTopHble 3aHSATHS MO JIUCHUIUIMHE MPOBOAATCS B CHEIHAIM3UPOBAHHONW yueOHOU
ayTUTOPUH.

Jis IUCTaHIIMOHHON TOACP KU TUCIUILUIMHBI HCIONB3YeTCs cUcTeMa yrpaBieHUs oOpa3oBa-
TenbHBIM KOHTEeHTOM Moodle. [[is paGoThl B TaHHOW CHUCTEME BCe 00ydaromuecss Ha TIEPBOM Kypce To-
Ty4aroT UHIUBUIYATbHBIE JOTHH U TApOJb A7 BXOJla B CHCTEMY, B KOTOPOI pa3MelarTes : mporpamma
JTUCIMILTAHBI, MaTSPUAITBI TS JICKITAOHHBIX U WHBIX BHUJIOB 3aHATHH , 3aJIaHUS, KOHTPOJIBHBIE BOITPOCHI.

JlabopaTopHble 3aHATHS MO AUCUUIUIMHE MPOBOJSATCS C MCHOJIB30BAaHUE PA3TMYHOTO JIab0opaTop-
HOro obopynoBanus. Ha 3anstun B XuMuyeckoi 1abopaTopun 00y4aromuiicsi 3HAKOMUTCS C Pa3IHyHbl-
MU BeIIECTBaMH U TpuéMaMu pabOThl ¢ HUMHU B 3aBHUCUMOCTH OT HUX arperaTHOTO COCTOSHUS, XHMHYe-
CKOM aKTUBHOCTH W CTEMEHW TOKCUYHOCTH. YUHTCS MPABUIBHO MOJb30BATHCA PA3TUYHON XHUMUYECKOU
nocyAou, 000pyAoBaHUEM U MPUOOpamMH. 3HAKOMUTCS ¢ XMMHUYECKUMH U (U3UKO-XUMHUYECKUMH METO-
JaMU aHaJIN3a BEIEeCTB.

B mpomecce u3ydeHHs AMCHUIIIMHBI YY€OHBIMU LEISMHU SBISIOTCS TMEPBHUYHOE BOCIPHUSTHE
yaeOHOW MH(POPMAIMH O TEOPETHYSCKUX OCHOBAX CTPOCHHS, XMMHUYECKOH AKTHBHOCTH W TPHUHIIMITAX
B3aMMOJICHCTBUS  PA3IUYHBIX XUMHUYECKUX DJEMEHTOB, COCIUHEHWH, BEIIeCTB W MaTepuasos,
0a3upyYIONINXCSl HA OCHOBHBIX 3aKOHAaX XMUMHU. JlampHeWas BO3MOXXHOCTh UCIIOB30BaHUS ATHX 3HAHUH
B TMpOodEeCCHOHATBHONW JEATEIHHOCTH C TMPUMEHEHHEM METOJOB MaTeMaTHYeCKOro aHamu3a W
MO/JICIIMPOBAHUS, TEOPETUIECKOTO M SKCIIEPUMEHTAIHLHOTO HCCIICIOBAHNS.
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JIist MOCTHDKEHUsSI STUX IeNiell MCIONB3YIOTCS B OCHOBHOM TpPaJWIIMOHHBIE WH(OPMATHBHO-
pa3BUBAIOIINE TEXHOJOTUU OOyUYEHHS C yYETOM Pa3IM4HOI0 COYETAHMs MACCUBHBIX (opM (JIeKuus, Jia-
0opaTopHOE 3aHATHE, KOHCYJIbTAIUS, CAMOCTOSATENIbHAS paboTa) U PENPOIYKTUBHBIX METOJIOB 00yUeHUs
(moBecTBOBATENIbHOE H3JI0XKEHHE YueOHOM HMHpOpMAINK, 00bICHUTEIBHO-UILTIOCTPATUBHOE U3JI0KEHUE)
1 J1a00paTOPHO-TIPAKTUYECKUX METOAOB 00yUueHHsI (BBIMOJIHEHUE HHIUBUIYAIbHBIX 331aHUH, TTOA00p pe-
areHTOB M pacyeT ONTHUMAJIbHBIX YCIOBUN MPOTEKAHHUS MTPOLECCOB).

YHuBepcuTeT odecredeH HeOOXOIMMBIM KOMIUIEKTOM JIMIIEH3UOHHOTO MPOTrPaMMHOI0 obecriede-
HUS:

— omeparnmonnas cucrema Windows 7, License 49013351 VIJITY Russia 2011-09-06, OPEN
6897592527E13009;

- onepanroHHas cucrema Astra Linux Special Edition;

— maket npukiaaaaex nporpamm Office Professional Plus 2010, License 49013351 YI'JITY Russia
2011-09-06, OPEN 68975925ZZE1309;

— MaKeT NpuKIaaHbIX nporpamMm P7-Oduc.IIpodeccronanbHblit;

— anTuBUpYycHas nporpamma Kaspersky Endpoint Security s 6usneca — Crangaptaeiid Russian
Edition. 250-499 Node 1 year Educational Renewal License;

— omnepanronnas cucrema Windows Server. KoHTpakT Ha ycIIyrd Mo NMpeaoCTaBICHUIO JTHICH3HIMA
Ha TMPaBO UCMOJIb30BaTh KoMIbioTepHOe obecrieuenne Ne 067/3A ot 07.12.2020 roxa;

— cuctema BuzicokoHdpepericsssu Mirapolis;

— cucreMa BuaeokoHpepenicsszu [pyddmu;

— cucreMa ynpasieHnus ooydenneM LMS Moodle — mporpammuoe oGecrieueHre ¢ OTKPBITBIM KO-
noM, pacripoctpansiercs o nuen3un GNU Public License (rus);

— opaysep Yandex (https://yandex.ru/promo/browser/) — mporpammHoe obGecrieueHre pacpocTpa-
HSIETCS TI0 TPOCTOM (HEUCKIIIOUUTEIHHOMN ) TUIEH3UU.

— HOIl «Xumwus. BupryansHas maboparopus. 3amaun. Tpenaxepsl. Tectsr». JloroBop
Nel3/21/0183/21-223-03 ot 16.04.2021.

10. Onucanue MaTepuaAIbHO-TEXHUYECKOMH 0a3bl, HEOOXOMMO¥ /151 OCylIeCTBJIEHUSI
00pa3oBaTe/ILHOIO NMpPoIecca Mo JUCHMUILIHHE

Peanu3zanus yueGHOTrO mporiecca OCyIEecTBISIETCS B CHEIMAIbHBIX YUEOHBIX ayAUTOPUSIX YHUBEP-
cuTeTa Ui MPOBEJCHUS 3aHATUN JIEKIIMOHHOTO TUMA, Ja00paTOPHBIX 3aHATUH, TPYIIOBBIX U UHAWBUIY-
QJIbHBIX KOHCYJIbTALUN, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHOM aTrTecTanuu. Bee ayquTopun yKoMIiek-
TOBaHbl CHELHATU3UPOBAHHOW MEOENbI0 M TEXHMYECKHMMM CpEACTBAMH OOyuYeHHs, CIy>KalluMHU JUis
npenacTaBieHuss ydeOHoll uHpopMmanuu Oonbiioil ayautopuu. [Ipm HeoOXxomumocTu 00ydarommMmcs
IpeJularaloTcss Habopsl IEMOHCTPALMOHHOTO 000pYyJOBaHUS U y4eOHO-HAIJISAHBIX ocoOui, obecnedn-
BaloI€ TEMATUYECKUE WILTIOCTPALINH.

CamocrosaTenbHas padoTa 00y4aroLIMXCsl BBIMOIHACTCS B CHELUATN3UPOBAHHON ayJAMTOPUH, KO-
Topasi o0opyJaoBaHa ydeOHOW MeOenbl0, KOMIBIOTEPHON TEXHHKOW C BO3MOXXHOCTBIO TOJKIIOUEHHUS K
cetu «MHTepHET» U O0OecredeHneM JOCTyIa B AIEKTPOHHYI0 HHPOPMALMOHHO-00pa30BaTeIbHYIO Cpery
YIIITY.

Ecth nomerienue it XpaHeHUs U MPOPUIAKTHUECKOTO 00CITyKUBAaHHS y4eOHOr0 000pyJ0BaHUSI.

TpeOGoBanus K ayAMTOPUAM

HanmMmenoBanue crieiuaibHBIX ITOMEILEHUNA OcCHAaIIEHHOCTD CIEHAILHEIX ITOMEIEHUN
Y TIOMEUIEHHH ISl CAaMOCTOSATEIHbHOU PabOTHI Y TIOMEIIEHUH ISl CAaMOCTOSATEIbHOM paboThI
TloMemenue U1 TEKIIMOHHBIX 3aHATHUN VY4ueOHast ayquTOpHUs s IPOBEACHUS 3aHATUH JICKIU-

OHHOT'O THIIA, TPYNIOBBIX W HWHAWBHIYalTb-HBIX KOH-
CyJbTalui, TEKYyLIero KOHTPOJS U MPOMEKYTOUYHOM
aTTeCTAlllY, OCHAIICHHAS CTOJIAMU H CTYJIbSIMU.
JIleMOHCTpaIMOHHOE MYJIBTHMEANUHOE 000PYIOBAHHE:
IPOEKTOP, POYTEP, IKPaH.

[TepenocHsie:

- HOYTOYK;

TPYIIOBBIX U MHIWBUAYaIbHBIX KOHCYJIbTAIIUH,
TEKYIIEH U TPOMEKYTOUHOU aTTECTAIlUH.
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- KOMIUIEKT 3JIEKTPOHHBIX YU4EOHO-HAIJISAHBIX MaTepH-
anoB (mpe3cHTAIMil) Ha (UICHI-HOCUTEINAX, o0ecreyu-
BAIOIINX TEMATHIECKHE MIUTIOCTPALIUH.

ITporpammHOe obecriedeHueE:

- Windows 7, License 49013351 YT'JITY Russia 2011-
09-06, OPEN 68975925ZZE1309

- Office Professional Plus 2010, License 49013351
YIITY Russia 2011-09-06, OPEN
6897592577E1309;

- Kaspersky Endpoint Security mis 6usneca- Cras-
naptHblii Russian Edition. 250-499 Node 2 year Educa-
tional Renewal License. JIutieH3uoHHbIil cepTHHUKAT:
Ne jmnensun 1B08-201001-083025-257-1457. PN:
KL4863RATFQ. Cpoxk ¢ 01.10.2020 o 09.10.2022r.

- CnpaBouHo-nipaBoBasi cuctema «Crucrema TAPAHT».
CBOOOAHBIN AOCTY,

- Cnopasounas IIpaBoBas Cuctema Koncynerantllitoc
JloroBOp COMPOBOXKACHHS PK3EMIUIIPOB cucteM KoH-
cympTanTILmoc Ne  27/12-6-61/0373/19-223-03 ot
16.12.2019 roma. Cpok ¢ 01.01.2020 r no 31.12.2020
r.;

- «Antumiaruar. BY3» [loroBop Ne 2277/0091/20-
223-06 ot 17.03.2020 roma. Cpok ¢ 17.03.2020 r mo
17.03.2021 r.

[Tomernenue A1 MPaKTHYECKUX | J1A00OpaTOp-
HBIX 3aHATUU

VuebHas naboparopus (ayma. 2-519) s nposenenus
IPYNIIOBBIX 3aHATHH W MHAMBUAYaJIbHBIX KOHCYJbTa-
IIMH, TEKYIIEro KOHTPOJIS U MPOMEXYTOUHOH aTTecTa-
IIMM, OCHAIEHHAsl CTOJaMH M CTyibsiMH. OcHaleHa
MOHOMEpaMH | J1ab0paTOPHBIMH yCTaHOBKAMHU.
JleMOHCTpanmoHHOEe MYJIbTUMEINHHOE 000pYIOBAHHUE:
MIPOEKTOP, POYTEP, IKPaH.

[lepenocHsle:

- HOyTOYK;

- KOMIUIEKT 3JIEKTPOHHBIX YUeOHO-HAIJISAHBIX MaTepH-
ajioB (mpe3eHTanuii) Ha (ruen-HOCUTeNsX, o0ecreun-
BAIOIUX TEMAaTHYECKHE HIUTIOCTPALIUH.

ITporpammuoe obecrnieueHue:

- Windows 7, License 49013351 YTJITY Russia 2011-
09-06, OPEN 68975925ZZE1309

- Office Professional Plus 2010, License 49013351
YIITY Russia 2011-09-06, OPEN
6897592577E1309;

- Kaspersky Endpoint Security mms 6u3nHeca- CraH-
nmaptreiid Russian Edition. 250-499 Node 2 year Educa-
tional Renewal License. JIurieH3nonHbIN cepTHHUKAT:
Ne  punensun  1B08-201001-083025-257-1457. PN:
KL4863RATFQ. Cpoxk ¢ 01.10.2020 o 09.10.2022r.

- CripaBouHO-TIpaBoBas cucrtema «Cucrema TAPAHT».
CBOOOIHBIN TOCTYIT;

- CnpaBounas IIpaBoBas Cucrema Koncynsrantllntoc
JloroBop CONMpOBOXAEHHS AK3EMILIIPOB cucteM KoH-
cynprantllmoc Ne 27/12-6-61/0373/19-223-03 ot
16.12.2019 rona. Cpok ¢ 01.01.2020 r no 31.12.2020
r.;

- «Antumiaruar. BY3» JloroBop Ne 2277/0091/20-
223-06 ot 17.03.2020 roma. Cpok ¢ 17.03.2020 r mo
17.03.2021 r.

[TomernieHust 17151 cCaMOCTOSITEIBHON paboOTHI

. Tlomemenne IsI CaMOCTOSITENTLHOW PabOTHI, OCHa-
IIEHHOE CTOJIAMH W CTYJIbSIMH; TEPEHOCHBIM MYJbTH-
MEIUITHBIM 000pynoBaHuEM (HOYTOYK, dKpaH, MPOCK-
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TOD, POYTED).

Ilpoepammmnoe obecneyenue:

- Windows 7, License 49013351 VYIJITY Russia
2011-09-06, OPEN 68975925Z7E1309;

- Office Professional Plus 2010, License 49013351
YIITY Russia 2011-09-06, OPEN
689759252ZE1309;

- Kaspersky Endpoint Security mis Ousneca- Cras-
naptHblii Russian Edition. 250-499 Node 2 year Educa-
tional Renewal License. JIutieH3uoHHbIi cepTHHUKAT:
Ne numnensun 1B08-201001-083025-257-1457. PN:
KL4863RATFQ. Cpoxk ¢ 01.10.2020 o 09.10.2022r.;

- CnpaBouHo-nipaBoBas cuctema «Cucrema TAPAHT».
CB06OAHBIN AOCTY,

- CnopaBounas IlpaBoBas Cucrema Koncynerantllmtoc
JloroBop COMPOBOXKICHUS 3K3EMIULIPOB cucteM KoH-
cympTanTILmoc Ne  27/12-6-61/0373/19-223-03 ot
16.12.2019 roga. Cpok ¢ 01.01.2020 r nmo 31.12.2020
T.;

- «Antumiaruar. BY3» [loroBop Ne 2277/0091/20-
223-06 ot 17.03.2020 roma. Cpok ¢ 17.03.2020 r mo
17.03.2021 .

[Tomemienne nns xpaHeHuss U TpoduUIaKTHYE-

CKOT0 00CITyKHBaHHS y4eOHOT0 000py10BaHHS

IlepeHocHOE  JEMOHCTpPALMOHHOE  00OpYyIOBaHHE
(MyJIBTHMEIMIHBIE TIPOCKTOPHI, 3KPaHbl, HOYTOYKH).
PacxonHble MaTepualisl Ul PEMOHTA U 0OCITYKUBaHUS
TEXHHKH.

Mecra a7s1 XxpaHeHHsE 000PyIOBAHUS
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