MUHUCTEPCTBO CEJIbCKOI'O XO35IMCTBA POCCUICKON ®EJEPAIIMU
JIEITAPTAMEHT OBPA3OBAHIS, HAVUYHO-TEXHOJIOI MYECKOM IMOJIMTUKU
U PBIBOXO3IMCTBEHHOI'O KOMITJIEKCA

OENNEPAJIBHOE I'OCY IAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUYPEXJEHHE
BBICHIEI'O OBPA30OBAHUSA « IOHCKOU I'OCY JAPCTBEHHBIN AT'PAPHBIM YHUBEPCUTET»

A30BO-YEPHOMOPCKUM UHXXEHEPHBI MHCTUTYT — GUJIMAJ
OEJIEPAJIBHOI'O 'OCYAAPCTBEHHOI'O BIO/DKETHOI'O OBPA30OBATEJIBHOI'O
YYUYPEXAEHM BEICIHEI'O OBPA3OBAHN A
«JOHCKOU I'OCYJIAPCTBEHHBII ATPAPHBIM YHUBEPCUTET» B I'. 3EPHOI' PAJIE

YTBEPXIAIO.
JOKYMEHT MOANMUCAH 3am. 1upekTopa no yuedHoii padore
IEKTPOHHOM NOANUCHIO
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[Tpu pa3paboTke pabouei mporpaMMbl yueOHOM TUCIMILIMHBI B OCHOBY MOJIOKEHBI:

1. ®IOC BO - OakanaBpuaT 10 HampaBieHHUIO MnoAroroBku 35.03.06 ArpounxeHepus,
YTBEPXKIEHHBIA MpUKa3zoM MuHHCTEpCcTBa 00pazoBanus U Hayku Poccuiickoit Deaepanuu ot «23»
asrycra 2017 r. Ilpuxa3z Ne 813.

2. [Ipuxa3z MuHHCcTEpCcTBA HAYKU U BhIcIIero odpasoBanus Poccuiickoit depepannu ot «26» HOAOPA
2020 r. Ne 1456.

3. YueOHslii Tu1aH 1o Npo(UITIO MOATOTOBKU «DJIEKTPOOOOPYAOBAHHIE U DIEKTPOTEXHOIOT UM

(rox Havyaya moarotoBku 2022), oqoOpeH YuéHbIM coBeTOM A30BO-UepHOMOPCKOTO MHKEHEPHOTO
uHcturyta ®I'BOY BO Jlonckoit 'AY

[Ipotokon Ne 7 ot « 24 » deBpans 2022 .

Pabouass mnporpamma y4yeOHON AMCUMIUIMHBI «XHUMHS» 0J00peHa Ha 3acelaHuu Kadeapsl
«ATPOHOMHS M CEJIEKIUs CEITbCKOXO03IUCTBEHHBIX KYJIBTYP»
[Ipotokon Ne 9 ot «22» maprta 2022 1.

3aBenyromuii kageapoit
K.C.-X.H., JOLICHT B.b. XpoHrok

Pabovas nporpamMMa y4eOHOW MUCHUILTUHBI «XHUMHS» PEKOMEHIOBaHA K HCIOJIb30BAHUIO Ha
3aCelaHNM  METOJMYECKOM KOMHUCCHM TI0 HampaBieHuto moaroroBku 35.03.06 u  35.04.06
«ATPOMHXCHEPHSI» SJHEPTETHUECKOTO (DaKyJIbTeTa

[Ipotokon Ne 6 ot « 28 » mMmapra 2022 r.

[Ipencenarens METOAMYECKON KOMUCCUHT

K.T.H., JIOUEHT H.E. I[TonomapeBa
Pa3zpaboruuku:
K.0.H., JIOIEHT C.IO. Maiibopona

K.C.-X.H., JOIICHT N.C. TatpssHueHKO
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1. BBO/IHAS YACTb

1.1.11esin ocBOeHUs1 Y4eOHOM TMCUMILIUHBI

Lenpt0o OCBOEHUS MUCHUIUIMHBI «XHUMHS» SIBISAETCS TEOpEeTHYecKass M IpaKkTUYecKast
MOJIMOTOBKA CTYACHTOB 10 OCHOBHBIM ((hyHIaMEHTalbHbIM) pa3jenaM oOIell W HeopraHu4ecKou
XUMHUH C YY€TOM COBPEMEHHBIX TEHJICHIMH pPa3BUTUS XHMHUYECKOW HAayKd, 4TO OOecrednBaeT
pelleHre BBITYCKHUKOM 3a7a4 Oyayiiei mpodecCuoHaNbHOM e TeIbHOCTH.

1.2.MecTto yueOHo#i 1ucuuIuIdHbI B cTpykType OITOII

JucuuruinHa « XUMHUSD» OTHOCUTCS K JUCLUIUIMHAM 00s13aTeIbHON YacTH

W3yueHne naHHOW JUCLUMIUIMHBI Oa3upyeTrcs Ha OCBOGHHHM CTYIEHTaMHM JUCIMIUIMH (B
npezenax MKOJIbHON MporpamMmbl):

«Xumusy, «Marematukay, «MHbpopmaTHKay.

OcBoeHue AaHHOW AUCHUILIMHBI HEOOXOAUMO JIsi KAU€CTBEHHOI'O OBJIAJICHUS JUCLUIUIMHAMMU
«Teopernueckass ®  HpukiagHas  MexaHukay,  «Dusumka»;  «VH)KeHepHas  DKOJIOTHUAY,
«MarepuanoBeIcHHE U TEXHOJIOTHMsSI KOHCTPYKLIIMOHHBIX MaTepuanoB»; «TexHuka m TEXHOJIOTMH B
CEJIbCKOM XO3SIIICTBE (PacTEHUEBOACTBO U )KUBOTHOBOJCTBO)»; «TemIoTeXHUKay, « QNEeKTPOIPUBOI.
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1.3. [Inanupyemsbie pe3yiabTaThl O0yYEHUS MO AUCIUILTNHE, COOTHECEHHBIC C MHIUKATOPAMU
JOCTH>KEHHS] KOMIIETEHIIUI

N3yuenne  OUCHUIIMHBI  HAmpaBlieHO Ha  (OpMHUpOBaHHE  OOIETPOPECCHOHATBHBIX
KOMIIETCHIIMA HEOOXOAMMBIX NIl pEImIeHUs 3a7ad  NpoPecCHOHAIBHON  ACSITENbHOCTH U
oOecreunBarOIMe  JIOCTHKEHUE TUIAHUPYEMBIX  PE3yJbTaTOB  OCBOCHHS  0Opa30BaTeIbHOU
pOrpamMMBbl.

[Inanupyemble pe3ynbTaThl 00ydCHUS
CHIIHH KOMIICTCHIINHA IOCTHIKEHHS. DopmMupyemMble 3HAHUS, YMEHUS U HABBIKU
KOMIICTCHIUH
1 2 3 4

OIIK-1.1 3HaTh: (QyHAAMEHTAIBHBIC pa3lebl OOIICH

JleMOHCTpHUpYET 3HaHUE | XUMHH, B TOM YUCJIE XUMUYECKUE CUCTEMBI,
Cnocoben OCHOBHBIX 3aKOHOB XUMHYECKYI0 TEPMOJIMHAMUKY U KHUHETHKY,
peuIaTh TUMOBBIC | MaTeMaTHYECKUX, PEaKIIMOHHYI0O  CIIOCOOHOCTH  BEIIECTB,
3a71a4u €CTECTBEHHOHAYYHBIX M | XUMUUYECKYI0 HJICHTH(UKALNIO, TPOIECChI
npodeccuoHanbH | 00menpodeccHoHalbH | KOPPO3HH U METOIBI OOPHOBI ¢ HUMU;
Ol ICATEIILHOCTH | bIX JUCLUILUINH, YMeTh: HUCIONb30BaTh 3HAHHUS B 00JIaCTH
Ha OCHOBE 3HAHHWI | HCOOXOIUMBIX JIJIS XUMUU JIJI1 OCBOCHUS TEOPETUUECKUX OCHOB
OCHOBHBIX pelIeHUs] TUITOBBIX U TPAKTUKH TP PEIICHUHW HWHXCHEPHBIX

OIIK-1 | 3akoHOB 3aja4 B o0j1acTu 3ajad B AIIK;

MaTeMaTU4YECKUX | arpOMH>KEHEPUH Bnaners: HaBBIKAMH BBITIOJTHCHHS
u ecrectBeHHBIX | OIIK-1.2 Mcrnonp3yeT | OCHOBHBIX  XHMHUYECKHUX  JIAOOPAaTOPHBIX
HayK C 3HAHUS OCHOBHBIX OTICpaIIHA.
MIPUMEHEHUEM 3aKOHOB
WH(OPMAILIMOHHO- | MATEMAaTUYCCKUX U
KOMMYHHKAIIMOH | €CTECTBEHHBIX HAyK
HBIX TEXHOJIOTUH | JUIs peleHus

CTaHJAPTHBIX 33724 B

arpOMHKEHEPHUH
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2. OCHOBHASA YACTbH

2.1. O0béM y4eOHOIi TMCHMIIMHBI U BUABI Y4eOHOi#i padoThl

Ounas ¢popma o0y4eHus

Bua pabotsl Bcero gacos/ CemecTphbl
3a4. eIMHHULL No 1
AyauTOpPHBIE 3aHATHS (BCET0) 54 54
B tom uncie:
Jlexuu (JI) 18 18
[Tpaxtrueckue 3ansatus (I13) 18 18
JlaboparopHbie pabOTHI 18 18
CamocrosTeanHast padora cryaenra (CPC) (Bcero) 90 90
Pabora ¢ niureparypoit 30 30
[TonroroBka K KOHTPOJBHBIM paboTam 1,2 8 8
Odopmienne 0T4eToB Mo 1a00paTOpHBIM paboTam 28 28
[loaroroBka K TEKYIIMM NPAKTUYECKUM 3aHATUSAM 24 24
CPC B nepuoa npoMeKyTOYHOMN aTTeCTANNH - -
Bun npomexyrounoii | 3auer (3)
aTTecTaluu 3auer c¢ onenkoii (30) 30 30
Dx3ameH ()
HUTOro: 144 144
Oomas 4acoB
TPYA0EMKOCTh 3a4. eAMHHUIL 4 4
3aounas opma o0yueHus
Bua pabotsr Bcero gacos/ CemecTpbl
3a4. €INHNULL No 1
AyIHMTOpHBIE 3aHATHS (BCEro) 16 16
Jlexruu (J1) 8 8
[Tpaktueckue 3anstus (I13) 4 4
JlaGopaTopHbie pabOThI 4 4
Camocrositesasnasi padora cryaenta(CPC) (Bcero) 124 124
Pabora ¢ ntureparypoit 90 90
Pemenne nmpakTuueckux 3agad 20 20
[TonroTroBKa K TEKYIIUM MPAKTUYECKUM 3aHSATHIM 4 4
Odopmienue oTueToB 1o J1abOpaTOPHBIM paboTam 4 4
[MonroroBka Kk KOHTPOJILHOU paboTe 6 6
CPC B nepuoa npoMeKyTOYHOM aTTeCTAUMHU 4 4
Bun npomexyrounoit | 3auer (3)
aTTecTaluu 3ayet c oreHkoit (30) 30 30
Dx3ameH ()
HUTOIO: 144 144
Oo6mas 4acoB
TPYA0EeMKOCTh 3a4. eJMHHMIL 4 4
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2.2. ConepxaHue y4eOHOI AUCHUNIHHBI

Coneprkanue paszienoB (MoJyJie) yaeOHON AUCIUTUIMHBL:

No Haumenosanue Kongsl
ceme paszaena Coneprxkanue pasjena B JUAaKTUYECKUX SIUHUIIAX WHUKAT
cTpa (Moyist) OpOB
O4YH yueOHoMI JOCTHKE
(3a0 JUCUUTIIUHBI HUSA
YH.) KOMIIETE

130002071
1 2 3 4
1 | Moayns 1. 1.1. OcHOBHBIE XUMHUYECKHE MOHATHUSA U 3aKOHEL. OIlK-1.1
(1) | Xumuueckue 1.2. OcHOBHBIE MTPEACTABICHUS O CTPOCHUH aTOMa U CUCTEMAaTHKa XUMUYECKUX J1eMEeHTOB. KBaHTOBO- OIIK-1.2
CUCTEMBI U MeXaHUYecKas MoJeNb atoMa. [IpuHIun HanMeHblIen sHeprun aroma: 3anpera [laynu, npasuiia
XUMHUYECKas KneukoBckoro, XyHaa. DJaeKTpoHHbIE (HOPMYITbI MHOTO3JICKTPOHHBIX aTOMOB. S-, pP-, d-, f- ameMeHTHI.
CBSI3b. Ilepnonuueckuil 3akOH U TIepuoandeckas cucrema sneMmeHToB .M. Menpaeneena.
1.3. Xumuueckast cBsizb. OCHOBHBIE THUITBI XMMHUYECKOU CBSI3U: KOBAJICHTHAS, HOHHAS, METAJTTHYECKASI.
I'uOpuanzanus 31eKTPOHHBIX opoutaneil. CTpoeHne u CBOMCTBa MPOCTeHINUX MoJieKyll. BonopoaHas cBs3b.
JIoHOpHO-aKLIENTOPHOE B3aUMOJIEUCTBUE MOJIEKYJI. KOMITIEKCHBIE COeTMHEHNS.
1.4. lucniepcHOCTh U qUCTIEpCHBIE CUCTeMBbI. PacTBophl. O01Ias XapakTeprcTuka pacTBopoB. [Iporiecc
pactBopenusi. CBOWCTBa HICTUHHBIX pacTBOPOB. CrOoCcOOBI BBIpAKEHUSI KOHIICHTPAIIMH PACTBOPOB, PACUETHI,
CBSA3aHHBIE C IPUMEHEHHEM KOHIIEHTpaluil. XumMudeckuil aHanu3. KuciIoTHO - OCHOBHOE M OKHCIIUTEIbHO-
BOCCTaHOBUTEIBHOE TUTPOBaHNUE. DUZUKO- XUMHUECKUI 1 (PU3UYECKUIN aHAIH3.
1.5. Boansie pacTBOpbI HEANEKTPOIUTOB. CBOMCTBA pacCTBOPOB HENIEKTPOIUTOB. /[aBieHue napa pacTBOpoB,
3aMep3aHue U KUIIEHUE pacTBOPOB, OCMOC, OCMOTHYECKOE 1aBJIECHHUE.
1.6. XuMunueckast KHHETUKA U TEPMOJAMHAMUKA.
1 | Moayns 2. 2.1. Tuppomus coneit. OIlK-1.1

(1) | Peakumonnas 2.2. OKHCIIUTENbHO-BOCCTAHOBUTENbHBIC peakliny. BaxkHeilne OKUCIUTEeN 1 BOCCTAHOBUTEIH. OIIK-1.2

CIIOCOOHOCTh OKuCIUTENbHO-BOCCTAHOBUTEbHAS JBOMCTBEHHOCTh. BHYTPUMOIEKYISIPHOE OKUCIICHUE-BOCCTAHOBJIEHHUE.
BEILIECTB U CocraBneHue ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUM.

XUMHUYECKast 2.3. XMHYECKHE UCTOYHUKH JIEKTPUYECKON IHEPTUN. DIEKTPOAHBIE MOTEHIMANIBL. Pl HanpsKeHU
uneHtudukanus, | mMetamwioB. ['anpBanndeckue 3neMeHTH J.J1.C. TUIbI ralbBAHUYECKUX dJIEMEHTOB. BUIbI TONsIpU3aIiuy.
anekTpoxumuueck | [loHsATHE 00 OKMCIUTENHHO-BOCCTAHOBUTEIBHBIX JIEKTPOIAaX, OKUCITUTEIIBHO- BOCCTAHOBUTEIHHBIX

HC MMPOUCCCHI,

TaJIbBAHUYCCKUX 3JICMCHTAX.
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KOppo3us u 2.4. DNeKTposIn3 BOJHBIX PACTBOPOB JIEKTPOIUTOB. DIEKTPOXUMHUUECKas nossgpusanus. Ilepenanpsokenue.
3alUTa METAUIOB | 3aKOHBI 3JIEKTPOIN3a. AKKYMYJISTOPHI IEIOUHbIE U KUCIOTHBIE.
U CIUIaBOB. 2.5. Koppo3sus metamioB U ciiiaBoB. OCHOBHBIE BUJIbI KOPPO3UU: XUMHUECKAs, JJIEKTpOXUMUYecKasi. MeTo bl
00pBOBI C KOPPO3UEH.
2.2.1. Paznespl (MOay/ M) Y4eOHOM IMCHUIIINHBI, BUbI Y4€OHOM 1eATEJTbHOCTH U (DOPMbI KOHTPOJIS
Ounas popma o0OyueHust
Bunbl yueOHOI esTenbHOCTH,
No HaumenoBanue pazaena (Momyssi) BKJIFOYasi CAMOCTOSITEIIbHYIO PadoTy DOpMBI TEKYIIIETO KOHTPOJIS
ceMmecTpa y4eOHOM TUCIUILINHBI CTY/ICHTOB (B Yacax) yCIIEBAEMOCTH
J JIP I13 CPC BCETO
1 Monyns 1.XuMudeckne CUCTEMBI U 8 10 8 40 66 TeCTUpOBaHUe- | HeT.
XUMHYECKas CBA3b. OTYETHI IO pacueTHoi paboTe -2,
4,6, 8 nes.
OTYETHI IO TaOOPATOPHBIM
paboram -3,5,7,9 Hen.
KOHTposibHasg padota Nel- 10 Hen.
KOJUTOKBUYM-11 Hen.
1 Monyns 2. PeakunonHas 10 8 10 50 78 OTYETHI 10 pacyeTHOM pabore-12,
CIIOCOOHOCTD BEIIECTB U 14, 16 nen.
XUMHYECKas UICHTHPHUKAIIHS, OTYETHI 110 Ja0OpaTOPHBIM
AIIEKTPOXUMHUECKHUE TIPOIECCHI, paboram-13, 15, 17, 18 Hen
KOppO3Us U 3alUTa METAJIJIOB U KOHTpoOJbHasg pabota Ne2-17 nHen.
CILJIABOB Komnoxsuym Ne2-18 nen.
1 [IpomexxyTouHas arrecTanus: 3a4eT ¢ OLICHKOMU
Bcero: 18 18 18 90 144
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3aounas popma oOyueHunst

Buapl yueOHOI 1eaTebHOCTH,

No HaunmenoBanue pazaena (Momyss) BKJIFOYasi CAMOCTOSITENIbHYIO PaboTy @OpMBI TEKYILIETO KOHTPOJIS
cemecTpa y4eOHON JUCHUTIIMHBI CTYJCHTOB (B Yacax) YCIIEBAEMOCTH
JIP 113 CPC BCETO

1 Moaynb 1. XuMHYECKHE CUCTEMBI U - 2 60 66 YCTHBINA OIIPOC
XUMHUYECKasl CBSI3b.

1 Monyns 2. PeaknimonHas 4 2 64 74 OTHYET 10 JIJA0OPATOPHBIM padboTaM
CHOCOOHOCTH BEIIECTB U MOJATOTOBKA K KOHTPOJIHHOU
XUMHUYECKast UACHTUPUKAIUS, pabote
IIEKTPOXUMHUYICCKUE MTPOIIECCHI,

KOPpO3Us U 3alIUTa METAIJIOB U
CIJIABOB
1 [IpomexyTouHas aTTecTalus 4 3aueT ¢ OIeHKOM
Bcero: 4 4 124 144
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2.2.2. JIaGopaTopHbIii NPAKTHKYM

Ounas popma o0yueHust

Ne HaumeHoBanue pa3jaesia ydeOHOM JUCHMIIIHHBI Bcero
HanmenoBanue 1abopaTopHbIX paboT
ceMecTpa (MmoxyJis) 4acoB

Monaynb 1. XuMu4yeckue CuCTeMbl U XUMUYECKAs CBS3b JlaGopaTopnas pabota Nel 2
TexHuka 0€30MacCHOCTH M TEXHUKA XUMUYECKOTO
HKCIIEPUMEHTA.
JlaGopaTtopnast pabota No2 2
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTUHECHUH.
JlaGopaTtopnast pabota No3 2
OmnpezneneHne YKBUBAICHTHON MacChl ITUHKA.
JlaGopaTopnas pabora Ne4 2
IIpuroroBsnenue pacTBOPOB Pa3InIHON
KOoHIleHTpauuu. TurpoBanue.
JlaGopaTtopnas pabota Ne5 2

1 CKOpOCTh XUMUYECKUX PEAKLIUN U

XHUMHYECKOE paBHOBECHE.

Monyns 2. PeakiimoHHasi CiocOOHOCTD BEIIECTB U JlaGopatopHas pabota Ne6 2

XUMHUYECKast HICHTUPUKAIIS, DIIEKTPOXUMUICCKIEC OKHUCIHATENEHO-BOCCTAHOBHUTENBHBIE PEAKIINU B

IPOIIECChl, KOPPO3HUs U 3alUTa METAJUIOB U CIUIABOB. BOJIHBIX PAaCTBOpaX AJIEKTPOJIUTOB.
JlaGopaTtopnast pabota Ne7 2
DNEeKTPOIHBIE MPOLIECCH U FaJIbBAaHUYECKUE
DIIEMEHTHI.
JlaGopatopHas pabota Ne8 2
DJIEKTPOJIN3 BOJHBIX PACTBOPOB JICKTPOIUTOB.
JlaGopaTtopnast pabota Ne9 2

KOppO3I/I$I MCTAJIJIOB U CIIJIAaBOB.

HUTOIO:

18
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3aounas popma oOyueHunst

Ne HanmenoBanmue pa3zjiesia y4eOHOI AU CHUNIHHBI Bcero
HaumenoBanue 1abopaTopHbIX paboT
ceMecTpa (Mmopy.Jist) 4acoB
Mopyns 2. PeakuinonHasi ciocOOHOCTh BEIECTB U JlaboparopHnas pabota Ne7 2
XUMHUYECKast UACHTUDUKALUS, DIEKTPOXUMHUYECKHE DNEeKTPOIHbIE MIPOLECCH] U TajlbBaHUYECKHE
1 IPOIIECCHI, KOPPO3HUS U 3aIUTa METAJUIOB U CILUIABOB. DIIEMEHTHI.
JlabopaTtopnas pabota Ne9 2
Koppo3us MeTamioB u CIIaBoB.
HUTOTI'O: 4
2.2.3. IlpakTnyeckue 3aHATUSA
Ounas ¢popma o0yueHus
Ne HaumenoBanue pasgesa (MoayJisi) y4eOHOM HanmenoBanue Bcero
cemec U CHUTLTHHBI HPAaKTUYECKUX 3aHATUI 4acoB
Tpa
Monyns 1. XuMudeckue CUCTEMbI U XUMHUYeCKast Nel. OcHoBHBIE TOHATHS U 3aKOHBI XUMHH. 2
CBA3b. Ne2. Ctpoenne atoma. XMUMUYECKas CBA3b. 2
Ne3. CriocoOslI BbIpakeHUs1 KOHIIEHTpaluil pacTBopoB. dusnko- 2
XMMUYECKHE CBOWCTBA pacCTBOPOB.
Ned. DHepreTnka XUMHUYECKUX MPOIECCOB. TePMOTMHAMHYECKUE PACUESTHI 2
1 Ne5. KonTposbhas padota Ne 1 2
Monyns 2. PeakiinoHHasi CllocOOHOCTh BELIECTB U Ne6. Peakuus nonnoro oomena. pH pactBopos. 2
XUMHUYECKas UACHTU(PHUKALMS, DIEKTPOXUMHUYECKHE I'upponus comnent.
IIPOLECCHI, KOPPO3Hs U 3alMTa METAJUIOB M CIIABOB. | No7. DJIeKTpOJIu3 BOJHBIX PACTBOPOB JIEKTPOIUTOB. 3akoHbl Dapajes.
Neo8. Koppo3us MeTasnioB H CILJIaBOB.
Ne9. KonTponbhas pabota Ne 2
HUTOrO: 18
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3aounas popma o0yueHust

Ne HanmenoBanue pa3iesia y4eOHO# JUCHUNIMHBI (MOIYJIA) HaumenoBanue Bcero
cemecTpa MPAKTUYECKUX 3aHATUI 4acoB

Mopyns 1. XuMudeckue CUCTEMbI U XUMUUYECKAs! CBSI3b. Nel. CriocoOsI BEIpaKeHUST KOHIICHTPAIHI PACTBOPOB. 2

1 PU3HKO-XMMHUYECKHE CBOMCTBA pacTBOPOB.
Monynb 2. PeakiirionHasi ciocOOHOCTh BEIIECTB U Ne2. Peakuus nonnoro oomena. pH pactBopos. 2
XUMHUYECKas WACHTU(PUKALUS, JIEKTPOXUMHUUECKHe Ipoueccel, | ['uaponus coneit..
KOppPO3Hs U 3alUTa METAJIOB U CILUIABOB.
HUTOIoO: 4
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2.3. CamocTosiTeIbHASI pa0doTa CTy/IeHTA
Ounas popma o0OyueHust

Buner CPC:
Ne HaumenoBanue pazjena yueOHON AUCIUIUIMHBI (MOTYIIS) Buast CPC Beero
cemecTpa 4acoB
1. XuMHuuecKkue CUCTEMbI U XUMUYECKAsI CBSI3b * TloaroroBka K NpaKTHYECKUM 3aHATHIM 14
e Nel)234
*  OdopmiieHne 0TYETOB M0 J1aOOPATOPHBIM 14
* pabortam Ne 1,2,3,4,5
» TloaroroBka K KOHTPOJIbHOI paboTe No 1 4
1 * IloaroroBka k kKosuokBuymyNel 8
2. Peak1irioHHas CIOCOOHOCTH BEILIECTB M XUMUYECKast » IloaroroBka K NpakTUYECKOMY 3aHATHIO 10
UIACHTU(PUKAIMS, TEKTPOXUMHUUYECKUE TIPOIECCHI, KOPPO3HS U Ne 6,7
3alllUTa METAJUIOB U CILIABOB. *  OdopmiieHne oT4eTOB MO JTa6OPATOPHBIM 14
* pabotam Ne 6,7,8,9
* IloaroroBka Kk KOHTpOJILHOU padoTe Ne 2 4
* IIpopaboTka KOHCIEKTOB JIEKIIUH 16
» IloaroroBka Kk KOJIJIOKBUYMYyNe2 6
HNTOTI'O yacoB B cemecTpe: 90
3aounas popma o0yueHusn
Ne HaumenoBanue paziena yueOHON AUCITUTUTMHBI (MOTYIIS) Bunst CPC Beero
cemecTpa 4acoB
1 2 3 4
1. X¥uMHuuecKkue CUCTEMbI U XUMUYECKAsI CBSI3b * IIpopaboTka KOHCIIEKTOB JICKIH 8
+ CamocrosTenbHas popadoTKa yueOHOW 1 40

METOANYECKON JINTEPaTyphl
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1 2 3 4
Pemenue nmpakTuueckux 3amad 10

2. PeakirionHasi CHOCOOHOCTH BEILIECTB M XUMUYECKast [TpopaboTka KOHCIIEKTOB JIEKLIUN 4

I/I[[eHTI/I(bI/IKaHI/ISI, QJICKTPOXUMUYCCKUC ITPOLICCChI, KOPPO3UA U O(bOpMJ‘ICHI/IC OTYETOB I10 Ha6opaToprIM 4

3alUTa METaJJIOB U CILIaBOB. paboram Ne 7,9
[ToaroToBka K KOHTPOJILHOM paboTe 6
CamocrosTenpHas popadoTKa yueOHOU H 52
METOANYECKON JINTEPaTypPhl

HNTOTI'O vacoB B cemecTpe: 124
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3. OBPA3OBATEJIBHBIE TEXHOJIOT'MU

Ounas popma o0yueHust

No Buast OO6pa3oBarenbHbIC OcobenHoctu
cemecTtpa yueOHOU TEXHOJIOTHH MIPOBEICHUS
paboThI 3aHITHU
(MHAMBUyaTbHBIE/
I'PYNIIOBHIE)
1 [TpakTryeckue 3aHsITHS Pemmenue npakTuko- IpyMIOBbIE
OPUEHTUPOBAHHBIX 3a7a4
JlaGopaTopHbIii OKCIEPUMEHT 10 3BEHBSIM
MPAKTUKYM.
3aHATHS B UHTEPAKTUBHOU (hopMe B 0OBeMeE:
[IpakTrueckue 3aHsATUs — 14 4acos;
* 1a0opaTOpHBIN MpaKTUKyM-18 yacos.
3aounas popma o0yueHus
No Buaet OO6pa3zoBaTenbHbIC OcobenHoctn
cemecTpa yueOHoU TEXHOJIOTHH MIPOBEICHUS
paboThl 3aHATUN
(MHIMBUIyaTTbHBIE/
IpYIIOBBIE)
1 [TpakTHyeckue 3aHITHS Pemmenue npaktuko- TpyMIOBbIE
OpPUEHTUPOBAHHBIX 33724
JlabopatopHsbrit DKCIIEpUMEHT 0 3BEHBSIM
MIPAKTUKYM.

3aHATUS B UHTEPAaKTUBHOU opme B o0beMe:
[IpakTuueckue 3aHsATHS — 4 4acoB;
1a00paTOPHBII MPaKTUKYM-4 4acoB.

B MCKITIOUMTENBHBIX CIy4yasX TPUMEHSETCSl JJIEKTPOHHOE OOyueHHe U AMCTaHIIMOHHbIE
obpazosarenbHble TexHoaoruu (0 u J10T), BKiItoyas poBeIeHHE TEKYILEro KOHTPOJIS YCIIEBAEMOCTH
Y IPOMEKYTOUYHOM aTrTecTaluu. Peanu3zanust mporpaMMbl TUCHUILIUHBI ¢ ucnoib3oBanueM D0 u 10T
OCYLIECTBIIIECTCA 10 YCMOTPEHUIO BEAYIIErO MPENOAaBareis ¢ y4eTOM TEXHHYECKUX BO3MOXKHOCTEN
00yYaromuyxcsl C UCMOJB30BaHUEM ITPOrPAMMHBIX CPEJICTB, 00ECIIEUNBAIOLINX PUMEHEHUE DJIEMEHTOB
90 u JJOT B UHCcTHUTYTE, MyTEM CUHXPOHHOIO M ACHHXPOHHOI'O B3aWMOJIEHCTBHS, K KOTOPBIM MOTYT

OTHOCHUTHCHA:

- JJIEKTpOHHAas MH(OPMAIIMOHHO-00pazoBaTenbHas cpena UHcTuTyTa;

- TpymIoBasi roiocoBas kKoHdpepeHus B Meccenmkepax (WhatsApp, Viber);

- rpymnmnoBoi yat B Meccemkepax WhatsApp, Viber, conmansnoii cetu BKonTakre;

- OHJIaliH BUJeOKOH(pepeHus B Z0om;
- BUJICO3AITUCH JICKIMH Melarornyeckux paboTHUKOB HCTUTYTA, pa3MeIEHHbIE HAa PA3IMYHbBIX
BUJICOXOCTHHIaxX (HampuMmep, Ha KaHalax MpernoaaBareneil) u/uim o0JauHbIX XpaHUIHILIaxX
(manpumep, Angexc.Quck, Google. [uck, O6xako Mail.ru u 1.71.).
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4. OOEHOYHBIE CPEACTBA JIsA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH
U PE3YJBTATOB OCBOEHUS YYEBHOM JUCIIUILINHBI

4.1. Buabl KOHTPOJIAA 1 aTTeCTaluu, (l)OprI OLCHOYHBIX CPEACTB

Ounas ¢popma o0y4eHus1

Konpl
Ne Bune: WHJIUKaTOPOB HanmMmeHnoBaHmue O1neHoYHbBIE
ceMecTpa KOHTPOJIA U JOCTHKCHHUS paszena yd4eOHou CpeacTBa
aTTecTaluu KOMIIETEeHIIUH JAUCLHIIIVHBI Dopva KOIIecTEo KomBo
(BK, Tar, (vonyzs) BOIIPOCOB HE3aBUCUMBIX
[IpAT*) o
¥ 3aJIaHUH BapUaHTOB
BK OIlK-1.1 OCHOBHbIE TOHATHUS U TECTUPOBAHUE 10 8
OIlK-1.2 3aKOHBI XUMHUH
Tar. OIlIK-1.1 Monyinp 1.Xumuueckue CobecenoBanue 1o
OIIK-1.2 CHCTEMBI U XUMHUYECKast pe3ynbTaTam
CBSI3b. BBITTOJTHEHHS
71a00paTOPHBIX
pabort
KoHnTponbHas 7 5
1 pabora Ne 1
Komnoksuym Ne | 3 20
Tar. OIlK-1.1 Monynsb 2. PeakunonHas CobecenoBanue 1o
OIIK-1.2 CMOCOOHOCTH BEILECTB U pe3yJpTaTamMm
XUMHAYeCKast BBITIOJTHEHUS
UACHTUDUKALNS, 1a00paTOPHBIX
AIIEKTPOXUMHUYECKUE pabor
IIPOLIECCHI, KOPPO3US U KoHnTponbHas 5 5
3aluTa METaUIOB U pabora Ne 2
CILIaBOB. KomnokBuym Ne 2 3 20
[IpAT. 3a4er ¢ OIeHKOH 3 20
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3aounas popma oOyueHunst

Kospl nHIMKATOPOB

Ne Bunsl NOCTHKEHUS HaumenoBanune O1eHOYHEBIE
cemectpa KOHTPOJISI U KOMIIETEHIINI paszena yueOHoil CpeacTBa
aTTeCTar AHCTHMTUIMHBL dopma KomnugectBo Kom-Bo
(BK, Tar, (Mozyns) P o
TpAT*) pocos HE3aBUCUMBIX
U 3aJaHUH BapHAHTOB
Tar. OIlIK-1.1 Monyis 1 VYeTHBII onpoc
OIIK-1.2 XHUMHUYECKHE CUCTEMBI
1 XUMHUYECKasI CBSI3b.
Tar. OIlIK-1.1 Moy 2 CobecenoBanue 1o
OIlIK-1.2 Peaknmonnas pe3ynbTaTam
1 CIOCOOHOCTD BEILECTB BBIIIOJIHEHHS
U XUMHYECKas 71a00paTOPHBIX
uaeHTU(UKAIWS, pabot
AIIEKTPOXUMHUYCCKUE KoHnTposabHas
MIPOIIECCHI, KOPPO3US paborta 10 50
M 3allliTa METAJUIOB U
CIIJIABOB.
IIpAT. 3ayer ¢ OLIEHKOH 3 20
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4.2. IlpumepHbIe TEMbI KYPCOBBIX POEKTOB (padoT)
He npenycmorpensl.
4.3. IlpumepHblie TeMbI pedepaToB

He npenycmorpensl.
4.4. TecTbl TEKYIIEr0 KOHTPOJISA
TECT — 3AJJAHME Ne 1
1.AtomHast equHMIIA MACCHI - 3TO
1) Macca caMoro JIETKOT0 3JIEMEHTa

2) macca, 6ru3kas k 107 kr
12

3) é Macchl u3oromna yriaepoaa C

4) macca, pasnas 0,0001r
2. Macca nona Pb*" 1o cpasrenuto ¢ maccoii nona Pb**

1) Oosbie B 2 paza

2) MEHBIIIE B 2 pa3a

3) HECYIIECTBEHHO OOJIBIIIE

4) HECYIICCTBCHHO MCHBIIIE

3. Yucno ameMeHToB BO 2-M U 3-M nepuoaax tadiaunst J[. . Menneneesa paBHO 8 OTOMY, YTO
1) npu Ka)xJ0OM 3HAYEHUH IJIABHOTO KBAHTOBOI'O YMCJIa UMEETCS] BCEro OJIHA S -OpOUTalIb U TPU
p -opbutanu
2) TaKo€ YMCIIO JIEKTPOHOB UMEIOT Ha BEPXHUX IHEPreTUUYECKUX YPOBHIX OJaropoJiHbIE Ta3bl
3) Takoe pacnpe/esieHrue 3JIEMEHTOB 110 nepuojaaM npeioxui . . Mennenees
4. Crenenb okucienus yriaepoja B CO, paBHa
1) -4
2) 0
3) +2
4) +4
5. YcraHOBUTE COOTBETCTBUE
1) CH,COOH A. CunbpHas KHCIIOTaA

2) HNO, b. JIByXOCHOBHasI KMCIIOTa

3) H,SO, B. CunpHoe ocHOBaHHE

4) Ca(OH), I'. Cnabas xuciora
6. Croco0, cMentatonuii paBHoBecue peakimu CO,n+2S05r) ~ . CSyr)+40;,) — Q Bpaso (—), -
3TO
1) yBemuuenue KoHieHTpalwu CS;
2) ysenunyenue konueHrpanuu CO;
3) MOBBILICHUE TEMIIEPATYPHI
4) TOBBIIICHUE JABIICHUS
7. B BomHOM pacTBope Ha Kaxasie 100 Monekyn obpasyercst 100 H ans BemecTsa
1) H2COs. 3) HNO; 5) HBr
2) HNO; 4) H3PO4
8.PacTBOpHMOCTH BeliecTBa B TaHHBIX YCIOBUSIX
1) ompenernsercs yepe3 KOHIIEHTPALMIO HACHIILIEHHOT'O PacTBOpa
2) COOTBETCTBYET MaKCUMAaJIbHOM, JOCTUTHYTON B OMBITAX C PAaCTBOpPAMHU KOHIIEHTPALUU
3) sBnsieTcst manoid, eciu B 100 r BojbI pacTBOpsieTcs MeHee 1T
4) cunraetcs xoporure, ecau B 100r Boabl pacTBOpsieTcst 6oJiee 1T BemecTa
9. HeliTpanbHblil BOAHBIN pacTBOP — 3TO TAKOW PacTBOP, Il KOTOPOTO
1) CYMMAapHBIN JEKTPUYECKUH 3apsi/i COJIEPKALIUXCS B HEM HOHOB PABEH HYJIIO
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2) CHpaBeAINBO paBeHCTBO pH =7
3) BBINIOJIHAETCS paBeHCcTBO pH = 0

4) MO3KHO 3arucaTh paBencto [H'] = [OH ]
10. TemnepaTypa KUIIEHUSI pacTBOPA MOBBIIIAETCS
1) IIPU YBEJIMUYEHUHU KOHIIEHTPALMY paCTBOPEHHOTO BELIECTBA
2) CUJIbHEE B PACTBOPAX AJIEKTPOJIUTOB, YEM B PACTBOPAX HEIJIEKTPOIUTOB TOM Ke
KOHIIEHTPAILIUN
3) B COOTBETCTBUU C BETUYMHON DOYIITMOCKONUYECKON MOCTOSTHHOMN
11. I'nroxo3a oTHOCHUTCSI K
1)anpao3am 2)rekcozam
2)neHTo3am 3)yrieBojgam
12. Enunoe m-37eKTpOHHOE 00J1aK0, COCTOALIEe U3 6 AIEKTPOHOB, UMEIOT YTIIEBOAOPO/IbI
1)aTunen 3)6en3om
2)aneTuicH 4)romyon
13. Peaknus kapOOHOBOW KHCIIOTHI M CHUpPTA B MPHUCYTCTBUM HEOOJBIIUX KOJMYECTB CHIIBHOM
KHCIIOTHI,
NPUBOAIIAS K 00Pa30BaHUIO CIIOKHOTO 3dupa
1)o6paTtuma
2)rpakTU4yecKku HeoOpaTuma
3)MokeT ObITh IPOBEACHA MPAKTUUYECKH JI0 KOHIIA
4)4are BCero MpOBOJAUTCS C OTTOHKOM BOJIBI IO Mepe €€ 00pa3oBaHUs
14. Tlocne pacTBOpeHUS B BOJE aMUHOYKCYCHOM KHCIIOTBI, Cpeia CTaHEeT:
1)menounoi
2)KUCTION
3)HelTpanbHOU
15. TlepBblii 3aKOH TEPMOJIMHAMUKU — 3TO 3aKOH COXPAaHEHUS
1) BemecTBa
2) TEII0ThI
3) sHepruun
4) paboThl
16. CkopoCTh XUMHUYECKON PEaKIUM MPHU MOCTOSIHHOM O00BEME CHUCTEMBI U3MEPSETCS B CICTYIONTUX
eMHHIIAX
1) xM/ gac
2) 1/ MuH
3) Monb/ TUTp
4)monb/ 11 - ¢
17. TIpoctoe BemecTBO (B OTIAUYUE OT CIOKHBIX )- ITO
1) rpadur
2) MeaHBIN Kyopoc
3) coma
4) 030H
18. BO3BHMKHOBEHHE 3JEKTPOIHBIX OTEHLIUATIOB CBA3AHO C
1) OKMCIIUTETHFHO-BOCCTAHOBUTEIILHBIMU PEAKIMSIMHU
2) epeHOCOM 3apsHKEHHBIX YaCTHUI] Yepe3 TpaHuIly pazjaena ¢as
3) IpUCYTCTBHEM B CHUCTEME OKHCIUTEIS
4) MpUCYTCTBUEM B CHCTEME BOCCTAHOBUTEIIS
19. Byner npoTekaTh peakys MeXAy a30THOM KUCJIOTOU H:
1) xpemMHuEM
2) meabio
3) okcunom kpemuus (1V)
4) okcumom azora (1V)
20. /I moaHOTO MepeBo/ia B pacTBOP CIUIaBA JaTyHb ( MEIb + IIUHK), CIIEAYET B3ATh
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1) consinytO KUCIOTY
2) pacTBOp IIEI0YH
3) a30THYIO KHCIIOTY (pa30aBiIeHHYIO)
4) cepHyIO KHCIIOTY (pa30aBlIeHHYIO)
4.4.1.K1104u K TecTam

(He mpUBOIATCS)
4.5. TecTbl NPOMEXKYTOYHOTO KOHTPOJIA
He npenycmorpensl
4.5.1.Ki1104u K Tecram

He npenycMmotpensl
4.6. BapuaHTbl KOHTPOJBHBIX 3a1aHUi (padoT)

Kontponbnas padota Nel

1. BeIuucIHTE OTHOCUTEIBHYIO MOJICKYJIIPHYIO i MOJISIPHYEO MacCy CIICIYFOIINX COCTUHCHHIA:

Na,SOy, A|( OH)3, H3PO4, P205.

Hansl 11 Bonopoaa u i kuciaopona (H.y.). Yemy paBHBI UX MaccChl?

PaccuuraiiTe MaccoBbI€ J10JIM AIEMEHTOB B clieAytomux coeauHeHusax: CioH22011, NH4NO3.

4. 1lpu TepMHUYECKOM pa3iioKEHUU KapOoHaTa Kajibliis 00pa3oBaoch 2,8T OKCHIA KaJIbLH.
Kaxkas macca CaCO3 noasepriachk pa3iaoKeHHI0?

5. Knaccudumupyiite u HazoBute cieayromnue Bertectsa: AgCl, P0OOHNO3, NO, HF, Mn,0Oy,
NaHSO3, Cr(OH)s, BaS, H,CO3, CaBr,.

6. CocraBbTe (hOPMYIIBI CIEAYIOMUX cOeAMHCHU: OKcua cepsl (1V), THapoKcH T THTHS,
a30THCTast KUCNoTa, hocdat Hatpus, cynbdun xpoma(lll), okcun nunka.

7. CocraBbTe ypaBHEHUS PEAKIIH, TPH MOMOIIU KOTOPBIX MOKHO OCYIIIECTBUTH CIICTYIOIINC
MpeBpaLICHHUS:

N205—>HN03—>CU(N03)2—>CU(OH)2—>CHO

wn

KonTponbnas padota Ne2
1. Beluucnute MOJSIPHOCTbD, MOJISUIBHOCTD M SKBUBAJICHTHYIO KOHIIEHTpaluio 20%-Horo
pacTBOpa XJ0pHuAa KaJIbLHs MIIOTHOCTHIO 1,178r/cm®,
Paccuuraiite Temneparypy 3amep3anus 30%-Horo pactBopa ykcycHoit kuciaotbei(CH3;COOH).
3. CocTaBbTe MOJEKYJISPHBIE U HOHHO-MOJIEKYIISIpPHBIC YPAaBHEHHUS peaKIIuii B3aUMOJICHCTBUS B
BOJHBIX pacTBopax Mexay: a) K,SiOs u HCI; 6) BaCl, u Na;SOy; 8) Cu(OH), 1 HNO3.
4. YpaBHSNTE peaKIMi METOJIOM JIEKTPOHHOTO OanaHca. YKaXuTe OKHCIUTENb U
BOCCTaHOBUTEIIb; IPOLIECC OKUCICHUS U BOCCTAHOBIICHUS:

N

Zn+H,S50,=7ZnS0O4+H,S+H->0

KMnO4+H3PO3+ H,SO4,=MnSO4+ HzPO4+K,SO4+ H50.
5. COCTaBBTC MOJICKYJIIPHBIC U HOHHO-MOJICKYIIAPHBIC YPABHCHUSA peaKqu/'I TUAPOJIN3a
Cu(NOs),, K2S. YkaxwuTte xapakTep Cpebl.
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4.7. Bonpocsl K 3a4eTy ¢ OLleHKOH

Ne Bomnpocsr Kongpl
BOTIP WHNKATOPOB
oca JOCTHUKEHUS
KOMIIETEHLINI
1 2 3
1 OcCHOBHBIE  TOHATHS ~ XMMHUU: OTHOCHUTENIbHAsT  aTOMHas | OIIK-1.1
OTHOCHUTENIbHAs MOJIEKYJIspHas Macca, MOJb, MOJISIpHas Macca, OIIK-1.2
XUMHUYECKHE (POPMYIIbI, XHMUYECKUE YPABHCHHS.
2 OCHOBHBIE 3aKOHBI XHMHM. 3aKOH IIOCTOSHCTBA COCTaBa, 3aKOH OIIK-1.1
COXpaHEHHUs MACChl, 3aKOH ABOTaJPO U CJIEJICTBHS U3 HETO. OIlK-1.2
3 OCHOBHBIE KJIACChI ~HEOPraHMYeCKUX coenuHeHuid. CBoiiCTBa OIIK-1.1
OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COEIUHECHUI OIlK-1.2
4 [lepuonuueckuii 3aKOH W TEPUOJUYECKAsT CHCTEMA XHUMHYECKHX OIIK-1.1
anemenTtoB /.M. Menneneena. OIIK-1.2
5 Crtpoenue artoma. CTpoeHHE OJIEKTPOHHON OOOJOYKH aTOMOB. OIIK-1.1
KBanTosele uncna. [Ipuanun Haynu. Ipasuno I'ynna. OIlK-1.2
6 Tunbl XUMUYECKON CBsI3M: KoBaJieHTHash (OOMEHHBIM M JIOHOPHO- OIIK-1.1
aKLENTOPHBI MexaHU3M o0pa3oBaHUs), UOHHAs, MeTaJuIMuecKas U OIIK-1.2
BOJIOPOJIHAS! CBSI3b.
7 Tepmonunamuyeckue (GYHKIUH: BHYTPEHHSISI dHEPTHUs, SHTAIBINUA, OIIK-1.1
sHTponusl, SHeprus ['noboea. OIlK-1.2
8 CkopocTh TOMOTEHHBIX U TE€TepOreHHBIX peakiuil. DakTopsl, OIIK-1.1
BIIMAIOIIME HA CKOPOCTh XUMHUYECKHX peakiuil. ['OMOreHHbI u OIIK-1.2
reTepOreHHBIN KaTaaus.
9 XHUMHUYECKOE paBHOBecHE U ero cBoicTBa. [Ipuanun Jle - [Hlarense. OIIK-1.1
OIlK-1.2
10 | Ilonarue pacTBOpOB, X Kiaccuukamus. PacTBOpUMOCTh BEIIECTB. OIIK-1.1
CrniocoObl BbIpaKEeHUsl KOHIIEHTPALUN pacTBOPOB. OIIK-1.2
11 | CpoiicTBa pa30aBICHHBIX PACTBOPOB HEAJIEKTPOIUTOB. 3aKOHBI OIIK-1.1
Bant-T'odda u Paysns. OIIK-1.2
12 | llenHBIC peaKIvH. OIIK-1.1
OI1K-1.2
13 | [ducnepcHble CUCTEMBI. OIIK-1.1
OIlK-1.2
14 | Dnextponutuyeckas  aucconmanus. CremeHb U KOHCTaHTa OIlK-1.1
nuccouuanuu. Jlucconmanus KHUCIOT, OCHOBaHHWM, aM@OTEpHBIX OIIK-1.2
THJIPOKCHUJIOB U COJIEH B BOJHBIX PacTBOpax.
15 Hucconmarusi Boabsl. Bomoponubeiii mokaszatenb. Cpenbl BOJTHBIX OIIK-1.1
pacTBOPOB 3JEKTPOJIUTOB. OI1K-1.2
16 | Peaknuu oOMeHa B BOJHBIX PACTBOPAX JIEKTPOIUTOB. OIIK-1.1
OI1K-1.2
17 | ®usuko-xuMu4YecKue CBOMCTBA  pacTBOPOB 3IEKTPOJIUTOB. OIlK-1.1
N3otornueckuit KOdQHUIMEHT. OIlK-1.2
18 | I'maponw3 comeid. OIlK-1.1
OIlK-1.2
19 | lomstme 00  OKHCIUTEIFHO-BOCCTAHOBHTENBHBIX  PEaKIUsIX, OIlK-1.1
npoliieccax OKUCIECHUS U BOCCTAHOBJICHUSI. OIlK-1.2
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1 2 3

20 | CocraBieHue  YpaBHCHHH  OKHCIHUTEIbHO-BOCCTAHOBHTEIIBHBIX OIIK-1.1
peakiuii METOJOM 3JEKTPOHHOro OanaHca. TUIbl OKHUCIUTEIHHO- OIIK-1.2
BOCCTAHOBUTENBbHBIX  peakuuid. Baxueillmiune oxucnurenn
BOCCTaHOBUTEIIH.

21 | DACKTPOXUMHYCCKUH DS HANpsDKeHWH MeTawtoB.  CTaHmaapTHBIN OIIK-1.1
BOJOPOJHBINA 3JIEKTPOJ. YCTPOHCTBO M paboTa METHO-IIMHKOBOTO OIlK-1.2
raJIbBAHUYECKOT0 3JICMEHTA.

22 IloTenmuainl OKHCIIUTEIILHO-BOCCTAHOBUTEIILHBIX 3JIEKTPOJIOB OIIK-1.1
(pemoKC-TTOTEHIHATIBI). OIIK-1.2

23 | llonspuzanus v nepeHanpsKeHue. OIIK-1.1

OIlK-1.2

24 | DAeKTpOJI3 BOJHBIX PACTBOPOB U PACIIABOB JIEKTPOIHMTOB. 3aKOHBI OIIK-1.1
AJIEKTPOJIN3a. 3HAYCHUE DJICKTPOIN3A. OIlK-1.2

25 | YCTpolCTBO M TPUHIMI pabOThl KHUCIOTHBIX W IIEJTOYHBIX OIIK-1.1
AKKyMYJISITOPOB. MIX TOCTOMHCTBA M HEJIOCTATKU OIlK-1.2

26 | Koppo3usi metamioB u criaBoB. OCHOBHBIE BHIBI KOPPO3UU — OIIK-1.1
XMMHYECKast U BJIEKTPOXMMHYECKas. MeToAbl 3alUThl METAJUIOB U OIlK-1.2

CILIAaBOB OT KOPPO3UU:
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5. YYHEBHO-METOJHWYECKOE U HHOOPMAIIMOHHOE OBECHHEYEHHE
YYEBHOU JUCIIMITJIMHBI

5.1. OcHoBHas JquTepaTypa

Ne HaumenoBanue ABTOpBI I'on Hcnonw3yercs KomnuectBo
o\ u npu 9K3EMILISIPOB
MECTO U3Y4YCHUU
U3JIaHU pas3znenoB B Ha
(Momynei) | 6ubnamoreke | Kadempe
1 | Xumus I'enbdpman CaHkr- Monynu 1,2 150 2
M.J. [etepOypr,
FOctpatoB Mockaa,
B.IL Kpacuonap
«JIanby-
2008r.
2 | XuMmus: yuebHOoe mocobue [ DIeKTPOHHBIH pecypc] Mapmankus | CraBponons : | Moaynu 1,2 + +
URL.: http://biblioclub.ru/index.php?page=book&id=457440 | M.®. , Cesepo-
I'puropsn KaBkazckuit
ncC., ®denepanbHbIi
KoBasnes YHUBEPCUTET
JL.H. (CKDY),
2015.
3 | OOmras u HeopraHUYeCKas XUMHsI: yaeOHOe ITocooue Henucon Pocros-na- Mopynu 1,2 + +
[D1eKTpOoHHBIN pecypc]. - B.B., Hony :
URL: http://biblioclub.ru/index.php?page=book&id=271598 | Tamanos ®dennke, 2013
B.M.
Jleaucona
N.A.
4 | Xumus: yueOHUK — 3-€ H31I. CeMeHOB Cankr- Monaymu 1,2 + +
[DnexkTpoHHBIH pecypc]. - N.H.,. [TetepOypr:
URL: https://biblioclub.ru/index.php?page=book&id=599172 Hepdumosa | Xumuspar,
Nn.JL. 2020. — 656 c.



http://biblioclub.ru/index.php?page=book&id=457440
http://biblioclub.ru/index.php?page=book&id=271598
https://biblioclub.ru/index.php?page=book&id=599172
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5.2. lonoiHUTEIbHAS JIUTEPATypa

Ne KommuectBo
o\ HaunmenoBanue ABTOpBI T'on Hcnonb3yercs SK3EMIUISIPOB
U MECTO npu
U3/IaHUS U3YYCHHUH B Ha
paseNos (Moyei) oubnuoreke kadenpe
1 Komnonguast xumust I'enmspman, M., CIIo.: Monymu 1,2 20 -
KOctparos B. I1. Jlanb, 2010
2 Heopranuueckas xumus I'enspman M. 1., CII6.: Monaynu 1,2 20 -
KOctparos B. I1. Jlanb, 2009
3 Heopranuueckas u Eropos B.B., CaHkKT- Monynu 1,2 10 -
AHATUTAYECKAS XUMUS Bopo6se H.1 [TetepOypr,
CuibBectpoBa U.T'. «Jlanby,
2014




5.3. lIpodeccuonanbHbie 6a3bl JAHHBIX, MH(POPMALMOHHBIE CIPABOYHbIE CUCTEMBI U

HNuTepHeT-pecypcebl

e KaTajor oOpa3oBaTelIbHBIX HHTEPHET-pecypcoB http://www.edu.ru/

e XUMHUYECKUH KaTajaor: XUMHUYECKHE pecypesl Pyrera http://www.ximicat.com/

e [lopran ¢pyHaaMeHTaILHOIO XMMUYECKOT0 0Opa3zoBanus Poccun http://www.chemnet.ru
e XuMuK: caiit o xumuu s xumukoB http://www.xumuk.ru/

e Xwummuueckuii cepsep http://www.Himhelp.ru.

e VHuBepcUTETCKas
www.biblioclub.ru

ouomorexka

OHJIaMH.

DNEeKTPOHHO-OMOINOTEUHAS

CHUCTCMa

e UznatenberBo JlaHb. DIeKTpOHHO-OMOIMOTEYHas cucTeMa — http://e.lanbook.com
e Hayunas snexrponnas oubimoreka eLIBRARY.RU — http://elibrary.ru

e baza pmanapix «ProQuest Agricultural and Environmental Science Collection» —
http://www.gpntb.ru
J baza nmannbix m3marenbcTBa Springer Nature «Poccuiickuii ¢oHa (yHIaMEHTAIBHBIX

uccienoBanuminy — http://www.rfbr.ru

e Karayior Hay4HBIX M Hay4yHO-TIOMYJISIPHBIX caiiToB Pynera http://elementy.ru
o Xwumuueckuii moprtai - http://chemport.ru/

5.4. TpeGoBanus K MPOrpaMMHOMY O0eclie4eHHI0 YU4eOHOro mpouecca

Ilepeuenn
HaumenoBanue pasnena
. JUIEH3UOHHOTO PexBU3UTHI MOATBEPKIAIOIIETO
y4eOHOU JUCIUILTUHBI
MIPOrpaMMHOI0 JIOKyMEHTA
(Momyst)
o0ecrnieyeHus
1 2 3

Jlexuuu (10 BCEM MOIYJIISIM)

Microsoft Windows 7
Professional

MBSA Open Value nuien3us
V1928651 no 30 uronus 2022
IPOJJICHNE B paMKaX COTJIAIICHUS JI0
30.06.2024

Microsoft Office 2010

MBSA Open Value nuniensus
V1928651 no 30 urons 2022

[IpakTrueckue 3aHATHS

Pro OpOAJICHUC B paMKax COIJIalICHUSA 10
30.06.2024
ZOOM CBoboaHo pacnpoctpansiemoe [10,
https://zoom.us/support/download
ZOOM CBoboaHo pacnpoctpansiemoe [10,

https://zoom.us/support/download

Microsoft Windows 7
Professional

MBSA Open Value nunensus
V1928651 no 30 urons 2022
NPOJIEHHE B paMKax COTJIAIICHHS 10
30.06.2024

Microsoft Office 2010

MBSA Open Value nunens3us
V1928651 no 30 uronst 2022

JIaGopatopHbie paboThI

Pro MPOJIJICHHE B paMKax COTJIAIICHUS 10
30.06.2024
Z00M CBoboaHo pacmpoctpansiemoe [10,

https://zoom.us/support/download

Microsoft Windows 7
Professional

MBSA Open Value nmunensust
V1928651 no 30 urons 2022
MPOIJICHHE B paMKax COTJIAIIICHUS 10
30.06.2024



http://www.edu.ru/
http://www.ximicat.com/
http://www.chemnet.ru/
http://www.xumuk.ru/
http://www.himhelp.ru/
http://www.biblioclub.ru/
http://e.lanbook.com/
http://elibrary.ru/
http://www.gpntb.ru/
http://www.rfbr.ru/
http://elementy.ru/
http://chemport.ru/
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Microsoft Office 2010
Pro

MBSA Open Value nuniensus
V1928651 no 30 urons 2022
IPOJUICHHE B paMKaX COIALICHUS JI0
30.06.2024

CamocrosTenbHas padoTa

Microsoft Windows 7
Professional

MBSA Open Value numensus
V1928651 no 30 uronst 2022

IPOJUICHHE B paMKax COTJIAIICHHS 10
30.06.2024

Microsoft Office 2010
Pro

MBSA Open Value nuniensus
V1928651 no 30 urons 2022
IPOJUICHUE B paMKaX COJIALICHUS JI0
30.06.2024

OnepanmonHas cucreMa

CB00OIHOE TPOrPaMMHOE
obecrieueHue ¢ KOMIUIEKTOM

lNocnunyke OecIIaTHOro MPOrPaMMHOTO
o0ecrieyeHus
7-Zip CBo06oiHO pacnpocTpansemoe I10
https://www.7-zip.org/download.html
AIMP CBoboaHo pacnpoctpansiemoe [10

https://www.aimp.ru/?do=download

Foxit Reader

CBob6onHo pacnpoctpansemoe [10
https://www.foxitsoftware.com/ru/pdf-
reader/

Mozilla Firefox

CBoboano pacnpoctpansiemoe [10
https://www.mozilla.org/ru/firefox/ne
w/

CBoOoano pacmpoctpansiemoe [10

Opera https://www.opera.com/ru
CBoOoano pacmpoctpansiemoe [10
STDU Viewer http://www.stduviewer.ru/download.ht
ml
ZO00OM CBoboaHo pacnpoctpansiemoe [10,
https://zoom.us/support/download
GIMP CBoboano pacmpoctpansiemoe 10,

https://www.gimp.org

5.5. IlepeyeHb y4eOHO-METOAHMYECKOT0 o0ecredeH s AJIsl CAMOCTOATEIbHOM
paboThI 00yYarOIIMXCs

Ne Bun Tonu
H\;I CaMOCTOSITEIbHON ABTOpBI HaunmenoBanue MECTO
paboThI A3IaHNS
IToxroroBka k Hocoxosa 3epHorpan:
A C.B. Xumus CpHOTpa.
1 MPAKTUYECKUM MVIIKeTOBA COODHIK 3aa OI'bOY BIIO
3aHATHSIM y OB P A AYNUH, 2014
CamMmocTosTeNIbHOE
U3y4YECHUE . i M.:
2 Marepuaia, Koposun H.B. gg{:;:;?;f}(lé };qz?;ol/ll\f YMO) Axkanemusi,
IMOJTOTOBKA K P p 2011
3a9eTy



https://www.7-zip.org/download.html
https://www.aimp.ru/?do=download
https://www.foxitsoftware.com/ru/pdf-reader/
https://www.foxitsoftware.com/ru/pdf-reader/
https://www.mozilla.org/ru/firefox/new/
https://www.mozilla.org/ru/firefox/new/
https://www.opera.com/ru
http://www.stduviewer.ru/download.html
http://www.stduviewer.ru/download.html
https://www.gimp.org/
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6. MaTepuajibHO-TeXHHYECKOe o0ecneyeHue y4eOHOol JUCUMIITIHHbI

HaumeHnoBanue criequajibHBIX IIOMEIICHUN U
MTOMENICHUH JJII CAMOCTOSITEIIbHON pabOoThI

OcHAIIEHHOCTD CIENUAILHEBIX TOMEIEHUN U
MTOMENICHUH JJI1 CaMOCTOSTEIHHOM pabOThI

2-467  Aymurtopus s JEKIUOHHBIX,
CEMHUHAPCKHUX, TPAKTUYCCKUX 3aHATHH H
KOHCYJIbTALIUH.

AymuTtopuss IS TEKyHOIero KOHTPOJS U

IIPOMEKYTOUYHOM aTTECTALUU.

347740, PocroBckas 00i., 3epHOTPAICKHIA
paiion, 1. 3epHorpaa, yia. CoBerckas, I0M
No28/30.

KommiekT yuebHol MeOenn

[TmakaTHOE X035ICTBO.

[TepeHOCHOM KOMILIEKT MYJIbTUMEIUIMHOTO
000pyI0BaHUS: MPOEKTOP MYJIbTUMETUNHBIH,
9KpaH Ha TpeHore (WM HacTeHHbIN ), HoyTOyK.
Jlocka MmenoBasl.

IMTocanounrrx mect 60.

2-466 Aynutopus 1A JIEKIIMOHHBIX,
CEMHHApPCKHUX, MPAKTUYECKUX 3aHATUH H
KOHCYJIbTALIUH.

Aynuropus AN TEKYLIETO KOHTPOJsA U
IIPOMEKYTOYHOM aTTECTALUU.

JlaGopaTopust oOmieli W aHATUTHYCCKOMN
XUMHUH.

347740, PocrtoBckas 001., 3epHOrpaaCKHii
paiion, 1. 3epHorpaa, yia. CoBerckasi, I0M
No28/30.

KommiekT yuebHol MeOenn

IInakaTHOE XO35MCTRBO.

ITocagounsix mect 20.

[TepeHoCHON KOMIUIEKT MYyJIbTUMEIUIHOTO
000pYyIOBaHMsI: TPOEKTOP MYJIbTUMETUIHBIN, SKpaH
Ha TpeHore (WM HACTeHHBIH), HoyTOyk

Jlocka MenoBas.

ITocamounsix Mect 20.

2-469 Aynuropus IS JIEKIIMOHHBIX,
CEMHHApPCKHUX, TMPAKTUYCCKUX 3aHATHH W
KoHCynbTanuii. JlaGoparopust  ¢usuonorumu,

OMOXVMHH PAaCTCHU, XUMHUH TIOYB.

347740, PocrtoBckas 001., 3epHOrpajaCKHii
paiion, r. 3epHorpaa, yia. CoBerckas, IOM
Ne28/30.

KommekT yae6HO# Mebenn

BriTsokablie mikadsl, Tabauina Meneneesa,
IJIAKATHOE X031 CTBO.

[TepeHOCHO KOMIUIEKT MYJIbTUMEIUHHOTO
000pyI0BaHUS: MPOEKTOP MYJIbTUMETUNHBIH,
9KpaH Ha TpeHore (Wi HacTeHHbIN ), HoyTOyK.
Jlocka mMenoBasl.

ITocamounrrix Mect 32.

2-252 YuTaabHblii 3271 111 CAMOCTOATENLHON
paboThl

347740, PoctoBckast 0611., 3epHOrpaACKuii
paiioH, r. 3epHorpa, yia. CoBerckas, 10M
Ne28/30.

15 pabouux MecT JiJIsi CaMOCTOATEIIbLHON paboTHI,
00BEAMHEHHBIE B IOKATHHYIO CETh C BBIXOJIOM B
ceTh Internet.

Cucremssiii 6110k Core 13 3,06 I'rir , 2Gb, 250Gb
HDD — 5 mir.

Cucremssrii 6110k Celeron J3060 1,6 I'ri, 4 Gb,
128 Gb SSD - 10 mir.

monutop Phillips 2205- 5 T,

MoHUTOp Samsung SyncMaster 923m - 10T
npuntep Epson LX-1170

[Tocamounsrx mect 114

2-170a OT1aen HAYYHO-TEXHUYECKOWH H
COLMAJILHO-TYMAHUTAPHOM JIUTEPATYPHI,
MBA n11s1 caMOCTOSITENTbHOM paOOTHI.

347740, PocroBckast 0611., 3epHOTpaACKHuii
paiioH, r. 3epHorpa, yia. CoBeTckas, 10M
Ne28/30.

[locagounblx MecT 2 IS CaMOCTOSTCILHOU
paboThl, OOBEAMHEHHBIX B JIOKAJIBHYI) CETh C
BBIXOZOM B ceThb Internet.

Cucremuniii 6ok Core i3 540 3,06 I'rir , 2Gb,
250Gb HDD - l1mr.

Cucremsslii 0ok C2,8T°r1, 512 Mb, 160Gb HDD
—1 mr.,

mouuTop Samsung 920NW- 1 mir.,

monwurop Phillips 2205— 1 .,

npunTtep HP LJ 1150

M®Y Kyocera Taskalfa 180
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2-1700 D1eKTPOHHBINA YMTAJbHBIN 341 11
CaMOCTOSTEIILHON PabOThI

ITocamounplx Mect 10 T caMOCTOSTEILHOU
paboThl, OOBENMHEHHBIX B JIOKAJTHHYIO CETh C

BBIXOJIOM B ceTh Internet.
Cucremusiii 0ok C2,81ri, 1 GB, 80 GB HDD —

. 1 mmT.
347740, Poctockas 0., 3eprorpazciui Crctemustii 6ok C2,8Trm, 512 MB, 80 GB HDD
paiioH, r. 3epHorpa, yia. CoBeTckas, 10M "9 e
Ne28/30. MomnuTop Samsung 920NW — 10 mr.
Kommyrarop DIink — 1 .
Cxkanep EPSON — 1 mir.
2-349a Ilomemenue s xpaHenus u | Cnenmanv3upoBaHHas MeOelb W 000pyJIoBaHUE

NpOPUIAKTUIECKOTO 00CTYKHUBaHUSA y4eOHOTO

o0opymoBaHUsI.

347740, PocrtoBckas o00J1.,
paiion, 1. 3epHorpaa, yia. CoBerckas, I0M

Ne28/30

IS XpaHCHHS " npopHIAKTUIECKOTO
o0cCITy>)KuBaHus y4eOHOro 000pYAOBaHUS

3epHOrpajacKui

7. METOAUYECKHUE YKA3ZAHUA JUIA OBYUYAIOIIUXCA ITO

OCBOEHMIO YUYEBHOI JUCHUIIJIMHBI (MOJY.15T)

Bun yueOHbIx

3aHATUN

OpFaHI/I?,aIII/IfI ACATCIIBHOCTH CTyACHTA

Jlexmuu (1o Bcem

Hanucanue KOHCIEKTa JIEKIMH: KpaTKO, CXEMaTM4YHO, [OCJeI0BaTEIbHO,
(bUKCUPOBaTh OCHOBHBIC TIIOJIOKEHUS, BBIBOJBI, (OPMYIUPOBKH, OOOOIICHHS;
[OMeYaTh Ba)XKHbIE MBICJIM, BBIICIATH KIIOUEBBIE CIIOBAa, TepMHHBI. [IpoBepkal
TEPMHUHOB, TOHATHI C TOMOIIBIO SHIMKIIONEINN, CIIOBAPEH, CIIPABOYHUKOB C
BBINHUCHIBAHUEM TOJKOBaHMW B TeTpaib. OO003HAUUTH BONPOCH, TEPMUHBI,
MaTepHall, KOTOPBIH BBI3BIBAET TPYAHOCTH, TIOMETHUTH U MOTBITATHCS HAWTH OTBET B

pazzgenaMm)  [peKOMeHayeMoi jmTeparype. ECM caMoCTOATENbHO HE yIaaeTcs pa3o0parbes B
Marepraie, HeoOX0IUMO C(hOPMYIUPOBATHL BOIPOC M 3aJaTh MPENOAABATEN0 Ha
KOHCYJIbTAIlMM, Ha MPAKTHYECKOM 3aHATHH. YIEIUTh BHHMAHHE CIIEAYIOMIMM
MOHATUAM: XUMHYECKHE CHCTEMBI, XMMHYECKas TEPMOJMHAMHMKA M KHHETHKA,
PEAKIMOHHAs CIIOCOOHOCTh BEMIECTB, XMMHUECKAs HACHTU(PHKAIMSA, IPOIECCHI
KOPpPO3UHU U METO/BI OOPHOBI C HUMU U JIp.
[TpopaGoTka paboueil MPOrpaMMebl, yaelsss 0co00e BHUMaHHWE LENAM M 3a1adaM,
JlaGopaTopHble [CTPYKType U COJEpPKAHUIO JUCHUILIMHBI. PaboTa C KOHCHEKTOM JIEKIIUH,
paboThI (110 BCEM [[IOAATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIMPOCaM, IMPOCMOTP PEKOMEHyeMOi
paznenaMm)  pmreparyphl. [loAroToBKa K TPOBENEHUIO JTAOOPATOPHBIX PAOOT, H3YUYCHHE
METOIMKH TIPOBEICHHUS OIBITOB.
[TpopaGoTka paboueil POrpaMMebl, yaelss 0co00e BHUMaHHUE LENIAM M 3a1adaM,
CTPYKTYpE U COIEPKAHMIO AUCHUILIMHLL. KOHCIeKTupoBanue HCTOUHUKOB. Pabora)
IIpakTHiecKkue | xopcrexToM NeKLmii, MOArOTOBKA OTBETOB K KOHTPOIBHBIM BOIPOCAM, IPOCMOTP
3ausTHs (10 ‘;CGM PEKOMEHIyeMOl juTeparypbl. [lOATOTOBKAa K BBIMOJHEHWIO 3aJaHWil  Ha
pasenam

MPAKTUYCCKUM 3aHATUH.

Iloxroroska k
3a4eTy C OLIEHKOH

[Ipu MOATOTOBKE K 3a4€Ty C OIIEHKON HEOOXOAWMO OPHEHTUPOBATHCS Ha
KOHCIICKTHI JIEKITNH, PEKOMEHTYEMYIO JIUTEPaTypy (OCHOBHYIO, TIOTIOJIHUTEIBHYIO

u VHTepHET-pecypchl).
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