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1. Henu, 3a1aun ¥ JIAHUPYeMble pe3yJIbTATHI 00yUeHH s N0 TUCIUIIHHE

Ilenbt0o OCBOCHUS IUCHUIUIMHBI «XHMHUS» SBIsSeTcs (OPMHUPOBAHHE Yy CTYACHTOB
XUMHYECKONH TOJArOTOBKM IO BOMPOCAM, CBS3aHHBIM C MPUMEHEHHEM OCHOBHBIX XHMHUYECKUX
3aKOHOB, 3aKOHOMEPHOCTEW MPOTEKAHUS XHUMHUYECKUX PEaKIHUid IS pPEmIeHUsT KOHKPETHBIX
MPaKTUYECKHX 3a/1ad B 00JIaCTH Xy0’KECTBEHHON 00pabOTKH MaTeprasoB.

3ana4yu TUCHUIUIUHBL:

Coznanue TeopeTHueckod Oasbl ISl OCBOCHHS MOCIEAYIOMIMX JAWCHUUIUIMH, B KOTOPBIX
paccMaTpuBalOTCS CBOWCTBA MPOCTHIX M CIOKHBIX BEIIECTB, 4 TaKXKE METOJbI MX IMOJYYCHUS H
uccinenoBaHus s HauOonee S(PQPEKTHMBHOTO UCIONB30BaHUS B 00JacTH pa3pabOTKu U
MPOU3BOACTBA U3EIUN MTPOMBIIILICHHOTO JU3aiiHa.

OOyueHre 1O AWCHHUIUIMHE «XWUMHUS» HaIpaBieHO Ha (QopMUpOBaHHE Yy 00yUaIONMIUXCS
CJIEYIOINX KOMIICTCHIIMN:

Koa m HaumMeHoBanue KOMIETEHII NI

NHauKaTopbl 10CTHKEHUS
KOMIIEeTEeHINH
NOIIK-1.1. 3HaeT 0COOEHHOCTH CTPOCHUS

OIIK-1. Cmocoben  pemarb  BOIPOCHI

npo¢eCCHOHATIBHON JesITeIbHOCTH Ha OCHOBE
€CTECTBEHHOHAYYHbIX U OOLICHHKEHEPHBIX
3HaHWM, METOJOB MaTeMaTHYECKOI0 aHaJIn3a
U MOJETUPOBAHHUA.

aToMa JJIEMCHTOB, UCXOAA M3 HUX ITOJOXCHUA
B MEPUOJUWYECKOH  CHCTEME, TMPUPOIY
XUMHUYECKON CBSA3U B PA3JIMYHBIX THUIIAX
MaTepHAaJIOB, CBS3b XMMHUYIECKOTO COCTaBa C

MCXaHHUYCCKHMMH, TCXHOJIOTHYCCKUMHU U
JIp. CBOMCTBaMH.

NOIIK-1.2. YMeer TOTOBUTH pacTBOPEI
XMMHYECKUX BEILIECTB 3a1aHHOMN
KOHIIGHTPALIMU,  ONpENeNsITb  HM3MEHEHHUE

KOHIICHTPAIlMX BEIIECTB MPH MPOTCKAHHH
XUMHNYCCKUX HpOLIeCCOB.

NOIIK-1.3. Biageet MeToIaMU OIIPeIeTICHUS
KOHIIEHTpaluu U pH pacTBOpOB BEIIECTB.

2. MecTo IMCHUIIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOM NMPOrpaMMbl

JlucrumnamHa  OTHOCHUTCA K 00s3aTeNbHOM  4acTd, (GOpPMHUPYEMOH  ydacCTHUKaAMU
oOpasoBarenbHbIX OTHOIIEHUH O0510Ka b1 «/lucuummmas! (MOLyIH)».

Jucuuniuza 6a3upyercs Ha CIEeIyIOINX, MPONIEHHBIX AUCIUIUIMHAX:

- «OU3NKO-XUMHYECKIE OCHOBBI B TEXHOJIOTMUECKHUX MPOIECCax».

Jucuumimua «XuMHUS» JOTMYECKH CBf3aHa C MOCHEAYIOIMMH  JUCIHHUILUIMHAMU:
«MarepuanoBeIecHHe W TepMHUUYecKas 00paboTka», «COBpeMEHHbBIE TEXHOJOTHUU XYIO0KECTBEHHOM
00paboTKK MarepuanaoB», «JIMTEHBIC CIUIaBBI MJIs1 XYIOKECTBEHHBIX H3Nenuiy, «TexHomornu
IIPOU3BOJCTBA N3NNI IPOMBIIUICHHOIO JU3aiiHa U FOBEIUPHBIX YKPALLICHUW.

3. CTpyKTypa U coep:KaHue TUCIUTTHHBI
OO011ast TPYI0EMKOCTh JUCIUILIAHBI COCTaBIsAeT 5 3aueTHbIX equnuil (180 gacos).
Nzyuaercs Ha 2 cemecTpe 00yueHus. @opma MpomMeKyTOIHOM aTTECTAIMH - 3a4eT.

3.1  Buabl yueOHO# padoThl U TPY/10€MKOCTh
3.1.1.0unas popma oOydeHUs
Ne Bup yuye6Hoii padoThl Koauuecrso
n/n ry P 4acoB
1 | AyauTopHble 3aHATHS 72
B tom unce:
1.1 | Jlexuuun 36
1.2 | CemuHapcKkue/IpakKTHUECKUE 3aHATH -
1.3 | JlaGopaTtopHbIe 3aHATHS 36




2 | CamocrosiTejibHas padoTa 108
B ToMm uncrne:
2.1 | IlogroToBka u 3amura JJabopaTOPHBIX 72
pabor
2.2 | CamocTOSTENIbHOE H3yYCHUE 72

3 | ITpome:kyTOUYHASI aTTECTANMSA
3ayet/nud.3aueT/3K3aMeH 3ayer
Hroro 180

3.2 TemaTnuyeckuii NJIaH U3y4eHHU sl TUCIUNIHHBI
(mo ¢popmam oOyueHus)
TemaTudeckuii man pazmeniéH B [Ipunoxennu 1 xk pabodeit mporpamme.

3.3 ConepxaHue TUCUUTLTHHBI

BBenenue

XHMHS KaK 4acTh €CTECTBO3HAHUS — HAYKA O BEHIECTBAX U UX MPEBpalICHUsAX. Buasl

XuMuYeckux peakuuil. CBsi3b XUMHM C JPYTMMU HayKamMH. 3HAu€HHUE XHUMHH B
(GOpMUPOBAHUN MBINUICHUS] B U3YyYEHUH NPUPOABl U Pa3BUTHH TEXHUKU. XUMHS U MPOOIEMbI
DKOJIOTHH.

Pazgen 1. OcHOBBI CTPOEHUS BelleCTBA

DNEeKTPOHHOE CTPOEHHUE aToMa U CHUCTEMAaTHKa XHMHYECKHUX 3JIeMEHTOB. KBaHTOBO-
MeXaHW4YecKas Teopusi CTpoeHus aroMa. KBaHTOBble umcia. THUIBI ANEKTPOHHBIX OpOUTaIei.
IIpaBuiia onucaHus 3JIEKTPOHHOTO CTPOCHUSI MHOT'OJIEKTPOHHBIX aTOMOB. Ilepuoanueckuil 3akoH
u nepuoauyeckas cucrema snemeHToB .M. MenneneeBa. Metaiuibl 1 HEMETAIIbI, U3MEHEHHUE
CBOMCTB 3JIEMEHTOB (PHEPTrMU MOHM3AIUHU, CPOJCTBA K AJIEKTPOHY U AJIEKTPOOTPHUILIATEIIbHOCTH) B
COOTBETCTBUU C BJIEKTPOHHON CTPYKTYypou aTtoMoB. OKHUCIUTEIbHO-BOCTAHOBUTEIBHBIE CBOMCTBA
METaJVIOB U HEMETAJIOB.

1.2. Xumu4eckas cBsi3b

OcHoBHble THIBI cBA3U. KoBasieHTHas cBsA3b. OCHOBHBIE XapaKTEPUCTUKH KOBAJIEHTHOU
CBA3U. OHeprusa W JumHa cBs3u. KpatHocTh cBsA3u. [lonsipHOCTE M MOJSIPU3YyEMOCTH CBS3H.
JluronbHeli MOMEHT CBsi3U. [ MOpunu3amus atoMHbIX opOuTtanei. KparHocTs CBSI3U, G U T-CBA3H.
HNonnast cBs3b. JlOHOpHO-aKIENTOPHBIM W OOMEHHBIH MEXaHW3Mbl OOpa30BaHUS KOBaJECHTHOM
cBs3u. Meron BaneHTHBIX cBsizeii (MBC) u meron mounekymspHbix opOutanein (MOJIKAO).
CTpoeHME W CBOICTBA MPOCTEUIINX MOJEKYJI. MexmonekynsipHoe B3auMmopenctsue. [Ipupona
MEXMONEKYIsApHbIX cuil. Cuiibl Ban-nep-Baanbca. BonoponHas cBsi3b. XuMmudeckass CBA3b B
MeTaulax. 30HHasi TEOpHsl METAJUNINYECKOW CBs3U. IIpOBOJHMKM, MOIYIIPOBOJHUKH, AUICKTPUKH.
ArperaTHoe COCTOSHHE BEIIECTBA: TBEPHOE, JKUAKOE, ra3zoobpasHoe. Kpucrammmyeckoe u
amop¢Hoe coctosiHue. Kpucramueckue pemeTku. JledheKkTsl CTpyKTypH.

Pa3nen 2. BzaumopeiicTBue BellecTB

2.1. DjeMeHTbl XUMHUYECKOH TePMOIUHAMUKH

TemnoBoii ekt xummuueckoit peakiuu. 3akoH ['ecca. [lonsitue 00 SHTpoOnUU. DHEPTUS
['u60ca (kpuTepuii CaMOTIPOU3BOJIBHOTO MTPOTEKAHUS XUMHYECKON peakiun). OCHOBHBIE (DaKTOPHI,
ONpEIETSAIONINE HAMPaBIEHUE PEaKLUii, TeMIlepaTypa paBHOBECHUS.

2.2. XuMuYecKkass KHHeTUKA. XHMHYEeCKOe paBHOBecHe

CKOpOCTh XMMHYECKON peakiuu. | OMOreHHbIe U TeTepOreHHbIE CUCTEMbl. 3aKOH JEUCTBUS
Macc. DHEprusi aKTUBAIMM. XHWMHYECKOE paBHOBECHE, KOHCTaHTa paBHoBecus. OOpaTtumblie H
HeoOpaTUMbIe peakuuu, Xumudeckoe pasHoBecue. Ilpunmmn Jle-Illarense. Karamusaropsi,
CBOWMCTBA M MEXaHWU3M JCHCTBHUS. ['OMOr€HHBIH M TreTepOreHHbId Katanu3. lcnonab3oBaHue
KaTaJau3aTOpOB MJsl JOXKHTaHUs MPOAYKTOB CropaHUss MOTOPHOTO TornBa. KomebarenbHbie
peakuu benoycosa-XXaboruHckoro. @a3zoBeie paBHOBeCHS. TepMUUECKUI aHATH3.



2.3. PacTBOpbI

Omnpenenenre u Kiaccuukamus pacTBOpoB. PacTBopeHHe Kak (U3HKO-XUMHYECKUN
npouecc. M3MeHeHHe OSHTalbIMM W SHTPONUHM Tpu pacTBOpeHHU. CrocoObl BbIPAKEHUS
KOHI[EHTpaluu pacTBopoB. CBoiicTBa pa30aBICHHBIX MOJEKYISPHBIX PacTBOPOB. 3akoH Pays.
BnusiHus KOHLEHTpalMu pacTBOPOB Ha TEMIIEpaTyphl UX KHUIIEHUS W 3amep3aHus (aHTU(PU3bI).
[Monsipupie u  HemomsipHble  pacTBopuTend. (OCOOCHHOCTHM  BOABI KaK  PacTBOPUTEIS.
DONEKTPOIUTHYECKAs NUCCOLMALUSg B BOAHBIX pacTBopax. CuibHbIe U ciaaOble AJIEKTPOJIUTHI.
AKTUBHOCTE W KOX(QQPHUUHUEHT akTHBHOCTH. KOHCTaHTa M CTENeHb JUCCOLHUAIMU CI1aboro
anekTpoiuTa. 3akoH paszbasienus OctBanbaa. MoHHOe mnpousBeneHUE BOABL. BomoponaHbIi
nokasareinb. [I[pon3BeneHre pacTBOPUMOCTH MaJIOPACTBOPUMBIX BEIIECTB.

2.4. lucniepcHble CUCTEMBbI

Knaccudukanus nucnepcHbX cucteM. KoJlougHbIe CHUCTEMBI (307U, TENd, CYCICH3WH,
smynbcun). [lonyyenue KomouaHbeIX pacTBOpoB. [loBepXHOCTHBIE SIBIEHUS: aAcopOLHs, aare3us.
[TonsaTue o moBepxHOCTHO-aKTUBHBIX BemiecTBaxX (IIAB) 1 moBepXHOCTHO-MHAKTUBHBIX BEUIECTBAX
(ITMB). CrpoeHue KOIJIOWIHOW YAaCTHIIBI M MHIEIUIBL. Y CTOWYMBOCTh KOJUIOMAHBIX CHCTEM,
ONTUYECKUE U IJIEKTPUUECKUE CBOMCTBA. METO/IbI MOIYYEHUs, OUUCTKU, Pa3pyLICHUS KOJJIOUIHBIX
cucteM. KosyouHeie pacTBOphl B MPHUPOAE M TEXHHUKE (UYT'yH, CTajlb, MAcThl, JAKOKPaCOYHbIE
MaTepHualbl: TPYHTOBKH, IITAKIEBKU, KPACKH).

2.5. KommjiekcHbIe coeNHEeHUS

CrpoeHre KOMIUIEKCHBIX coeanHeHuid. KomruiekcooOpa3zoBaTenu, JUTaHAbI, 3apsia U
KOOPJIMHALIMOHHOE 4YHUCJIO KOMIUIEKCOB. JlHcconmanus KOMILIEKCHBIX coennHeHuil. KoHcTaHTa
HECTOUKOCTH KoMILIekca. OOpa3oBaHne KOMIUIEKCHBIX COSAMHEHUN C TIO3HMIIMHM METOJa BaJCHTHBIX
cBs3ed. TUIBl XUMHUYECKOMN CBA3U B KOMIUIEKCHBIX COCIMHEHMSIX.

2.6. DJIeKTPOXUMHUYECKHE MPOLecchl

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE MTPOLIECCH] M HAIIPaBJIEHUE UX MpoTekaHusa. CTeneHb

okucienus. OKUCIUTETHLHO-BOCCTAHOBUTENBHBINA 3KBUBaJICHT. [loHsATHE 00 3JIEKTPOIHBIX
NOTEHIMANaX M MEXAaHW3M WX BO3HUKHOBEHHdA. [anbBaHWuYeckne »5JeMeHThl. (CTaHIapTHBIE
JIEKTPOHBIE OTEHIMANIBI. BOXOPOAHBIH 351eKTpoA cpaBHEHMs. Y paBHeHUe HepHera. [loTennmansl
METAJUIMYECKUX, Ta30BbIX M OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX 3JIEKTPOAOB. TepMoauHaMuKa
NIEeKTpOAHBIX IpoueccoB. DJIC u e€ nzmepenue. Buapl ralbBAHUUECKUX U TOIUIMBHBIX 3JIEMEHTOB.

DJIEKTPOAHBIM Mponecc moA TOKOM. SBIeHHE MepeHanpsiKEHUs. OJNEKTPOIU3 Kak
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIN TMpoliecc. KUHETHKA 3JEKTPOJHBIX MPOLIECCOB. DJIEKTPOIIU3
paciuiaBoB U BOAHBIX pacTBOpoB coiieil. [loTreHuman pasznoxkenus. 3akonsl dapanes. Boixog no
TOKY. ['abBaHMUECKUE METO/Ibl HAHECEHUSI METAJUTMUYECKUX MOKPBITUH.

2.7. Koppo3usi 1 3a11dTa METAJLJIOB H CILIABOB

OcHOBHBIE BHUJIBI KOPPO3UH M KOPPO3MOHHBIX NOpaxxeHHil. ['a3oBast koppo3us. MexaHu3M
AJICKTPOXUMHYECKOW KOppo3uH, paboTa MuKporaibBaHomap. Kopposus mom aelcTBHEM
ONy’)KIAIONMX TOKOB. METONbI 3alMTHl OT Koppo3wH. JlermpoBaHue, 3alUTHBIE MOKPHITHS
(okcuaupoBaHue, BOpoHEHHE, (ocharupoBaHue), SIEKTPOXUMHUYECKAs 3amuTa. VHTHOUTOPHI
KOPpO3uH.

2.8. O0masi xapakTepuCcTUKA METAJIOB

3aBUCHMOCTh CBOWCTB METANIOB OT HX IMOJOXEHUA B nepuoauueckou cucreme JI.U.
MenneneeBa. Kpucraminueckoe CTpOeHHE METAIOB M CIiaBoB. Dusmveckue cBoiicTBa. OOImme
XUMHYECKHe cBorcTBa. [Inpo-, ruapo- U 3NEKTpOMETAILTYprus. DIEKTPOIUTHIECKOE MMOTYyYEHUE U
paduHUpPOBaHME METAUIOB. 3O0HHAs TIUIaBKa. XWMHYECKHA COCTaB M CTPYKTypa CILJIaBOB.
Tepmudeckuii aHamu3, AUArpaMMbl COCTOSIHUS CIIAaBOB. MeTauibl s- B p-cemeicTB. OcoOOCHHOCTH
AJNIEKTPOHHOr0 cTpoeHusd. Haxoxxnenue B mnpupone, noiydeHue. Dusmyeckue M XUMUYECKHE
cBoiictBa. [lpumenenue, craBbl. COCIMHEHHS METAJIOB J3THX CEMEWUCTB (THAPUIIBI, OKCHIBI,
THJIPOKCHUJIBI, COJIM), CBOWCTBA, MOJyYeHHEe M MpUMeHeHne. Meramisl d-cemeiiTcra. DIeKTpOHHOE
CTPOCHHE, TOJOKECHHE B MEPUOAMYECKON cucTeMe. XapaKTepUCTUKA COeAMHEHUH d-MeTajuioB B



pa3nuuHbIX creneHax okucieHus. Meramnel Ib, IIb, VIIIb rpynn. Haxoxaenue B mnpupoe,
nosyyeHue. CBONCTBA MPOCTHIX BEUIECTB U COCNMHEHUH, MpuMeHeHue. CIuiaBbl MEIU, KeJe3a.

2.9. O0masi xapaKTepUCTHKA HEMETAJJIOB

[lonoxxeHne B NMEPUOAMYECKOM CHCTEME M DJIEKTPOHHOE CTPOCHHME AaTOMOB HEMETAIIOB
VIIA, VIA, VA, IVA rpynmn. OcoOGeHHOCTH (HU3WYECKUX W XUMHYECKHX CBONCTB IPOCTBIX
BEIIIECTB: BOJOPOJIA, TaJIOTEHOB, KUCIOPOJa, Cephl, a3oTa, (ocdopa, yrieponaa, KpeMHuUs, 6opa.
CBolicTBa BOJOPOJHBIX, KHUCIOPOACOJACPKAUMX COCAMHEHUA HEMETAIJIOB, KHCIJIOT, COJICH.
[Tonyuenue n mpuMeHeHrEe MPOCTHIX BEIIECTB U COCTUHEHUN.

Pa3znes 3. JjieMeHThI OPraHuYecKoil XUMMH.

3.1. Crpoenue, knaccupuKanusi 4 CBOHCTBA OPraHNYeCKNX COeMHEeHU I

XuMuyeckasi CBS3b B OpPraHMYECKUX coeluHeHUsX. OCHOBHbBIE KJIACChl OPTaHUYECKUX
coequHeHuil. Tumbl peakiuii B opranudeckol xumuu. ['oMonmuTHuyeckue (paauKaibHbIE) WU
reTepoauTudeckue (HyKIeoPMIbHBIC, AICKTPOPMIbHBIC) PpEaKIUU. YTIEBOJOPOAbl U UX
pou3BOHBIE. MOTOPHOE TOILIMBO, OKTAHOBOE 4MCIIO. Buabl v mosiydeHue TOIuInBa (IEperoHka,
pexktudukanus HedTH, KPEKUHT YTIEBOI0POIOB).

3.2. Oprannyeckue NoJJMMepPHbIEe MATEPHAJIBI.

MeToapl TMONy4YeHHs] TOJNMMEPOB, MOJIMMEpHU3alus, MolukoHAeHcauus. CTpykTypa H
(U3UKO-XMMHYECKHE CBOWCTBA TMOJMMEPOB. DIACTOMEPhl W IUTACTUKH. KOHCTPYKIIMOHHBIE
MOJIMMEPHBIE MaTePUAIbI U UX IPUMEHEHUE.

3.4  Temaruka j1a00paTOPHBIX 3aHATHI

JlaGopatopHnas pabora 1. Onpenenenue TernoBoro 3¢ eKxra peakiui HeHTpannu3aum.

Jlaboparopnast pabota 2. CKOpOCTh XUMHYECKUX peakiuii. Karamus.

Jlaboparopuas padota 3. CunbHbIE U cabbIe SJEKTPOIHUTHI.

JlaboparopHnast pabota 4. OKHCIUTETLHO-BOCCTAHOBUTEIIbHBIC PEAKITHH.

JlaGopatopHnas pabora 5. DIeKTponus.

JlabopartopHnast pabota 6. DIEeKTpOXUMHYECKasT KOPPO3HSI.

Jlaboparopnas padota 7. OOmIie CBOHCTBA METAJIJIOB.

Jlabopatopuas pabora 8. CBoiicTBa coequHEHHI 0-METaLIOB.

Jlabopatopnas pabora 9. KoMruiekcHbie coequHeHus d-MeTauIoB.

Jlaboparopnast pa6ota 10. Bomopos. I'amoreHsr.

JlaGopatopunas pabora 11. CBoiicTBa KuCIOpOAA, CEPHI.

Jlaboparopnast pa6ota 12. CBoiicTBa a3ora u ocdopa.

JlaGopatopnas paborta 13. Yriepon, kpeMHU, 60p — CBOICTBa MPOCTHIX BEHIECTB U UX
COCTUHEHUN.

Jlaboparopnass pabora 14. XumMu4eckue CBOWCTBA HEKOTOPHIX KJIACCOB OPraHHYECKUX
COCTUHEHUN.

3.5 TemaTuka KypcoBbIX NPOEKTOB (KYpPCOBBIX padoT)
KypcoBbie paboTbl/IPOEKTHI OTCYTCTBYIOT.

4, Y4eOHO-MeTOAUMYeCKOEe M HHPOPMALIMOHHOE 00ecTiedeHue
4.1  Hopmatusnble 1oKyMeHTHI H OCToI
HET

4.2  OcHoBHas JuTepaTypa

1. MapreinoBa T.B., ApramonoBa 1.B., 'onynos E.b. Xumus. YueOHuk u npakTukym. M.:
FOpaiir, 2015.

2. 'muuka H.JI. O6mas xumus. M. Unrterpan-Ilpecc, 2013.
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1. Koposun H.B. O6mas xumus. M. Beicmas mkosna, 2009.

2. Apremenko A.W. Oprannueckas xumusi. M. Beiciias mkosna, 2005.



3. ApramonoBa U.B. u ap. KonnuectBennsiit ananuz. M. MI'TY «MAMM», 2009, Ne2128.

4. T'opuues U.I'. u np. Komnongnas xumusa. M. MI'TY «MAMMWM», 2010, Ne2304.

5. ApramonoBa U.B. u ap. Koppo3ust MetaisioB u 3aniura ot kopposuu. M. MI'TY

«MAMM», 2010, No2278.

6. MapteiaoBa T.B. 3aganus mist camocrositenbHoi pabotel. M.MI'TY «MAMMN» 2011.

4.4 DJIeKTPOHHBbIE 00pa30BaTe/IbHbIE PECYPChI

[TpoBeneHME 3aHATHII M aTTECTAIMI BO3MOKHO B IUCTAHIIMOHHOM (popmaTe C mpuMeHEHUEM
CHCTEMBI JUCTaHIMOHHOTO oOyueHust yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3pabOTaHHBIX
Kadeapoi AIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB (DOP) o BceM paznenam nIporpaMmsl:.

Hazsanue D0OP Ccrlika

Xumust https://online.mospolytech.ru/course/view.php?id=774

Pazpaborannbiit JOP BkIt0UaeT TPEHUPOBOYHBIE U UTOTOBBIN TECTHI.

HOpH,Z[OK IMPOBCACHUA pa60T B AUCTAHIIMOHHOM q)opMaTe YCTAHABJIMBACTCA OTACIIbHBIMU
pacropspKeHUSIMHU TTPOPEKTOpa Mo y4eOHOW paboTe U/Uin IEHTPOM YIeOHO-METOIMYECKOM paOOTHI.

HNHuTepHeT-pecypcesl

BapuaHTbl KOHTpPOJBHBIX 3aJaHMil 1O JHWCIUIUIMHE TMPEICTABICHbl Ha CaWTax:
http://i-exam.ru, http:// fepo.ru.

[Tone3nble y4yeOHO-METOAMYECKHE U HH(POPMAIMOHHBIE MaTepuajbl MpPEICTaBICHbl Ha
caiitax:

http://xumuk.ru/

http://www.chem.ac.ru/

http://www.himiinet.ru/

http://chemistry.narod.ru/

Kaxnpiii  cTyneHT obecriedyeH HMHAWBHUIYAJTbHBIM  HEOTPAHUYEHHBIM  JIOCTYIOM K
AIIEKTPOHHBIM OMOIMOTEKaM YHUBEPCUTETA

(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) & smeKTPOHHO-OMOIMOTEYHBIM
cucreMaM (3JIEKTPOHHBIM OMOTHOTEKaM )

5. MarepunanbHO-TeXHHYeCKoe o0ecreyeHue
Aynutopuu u naboparopuu kadeapsl «Xumbuorex» [1K-411, I[1K-433 o6opynoBanbl
KOMIIBIOTEPHOU U NPOEKTHON TEXHUKOM.
Jl51g mpoBeieHus J1abopaTOPHOTO NMPAKTUKyMa Ha COBPEMEHHOM YPOBHE IPU BBIOJIHEHUN
1a00paTOPHBIX PadOT MPEAYCMOTPEHO UCTIOIB30BAHUE CIEAYIOIIEr0 000PYI0BaHUS:
. AKBaIUCTUIUIATOP.
. AHaTUTUYECKHE BECHI.
. TexHu4eckue BeChI.
. DNEKTPUYECKUIA TTOIYTIPOBOIHUKOBEIHN BBITPSIMUTEIb.
. MuimmnamnepMeTpsl.
. CymmibHbIi mkad.
. @TOPOIIACTOBBIE KATIOPUMETPHI.
. TepmomeTpsl.
9. DaeKTpoau3epHI.
10. pH-meTp-noHoMeETpHI.
11. Cnexrpodoromerp CD-56.
12. UK-®ypbe crIeKTPOMETP C MPECCOM PYUHBIM I'MIPABIMUECKUM.
13. ®oromerp KDK-3-01 poTosnekrpuueckuii.
14. YcTaHoBKa ¢ BpallaroMMes AUCKOBBIM AtekTpoaoM (BD/I-06).
15. IlorpyxHnoit TepmoctaT-upkyisitop LOIP LT-208 u tepmocTaT HUupKyISALHMOHHBIN
BT3-2.
16. ABromarnueckuii Tutparop TitroLine Alpha.

0O JONWnN h~ WN -


https://online.mospolytech.ru/course/view.php?id=774
http://i-exam.ru/
http://chemistry.narod.ru/

17. Ilorenmoctat mapku [IPC PRO-M.

18. HoytOyk ¢ ycranosnenHnbimu cpeactBamu MS Office PowerPoint.

19. MynbTUMEIUNHBINA POEKTOP C MEPEHOCHBIM KPAHOM.

20. Cnekrpometp atoMHO-abcopounonubii «<KKBAHT-2A»

21. BEITSOKHBIC IIKAQBI.

6. MeToauyeckue peKoMeHAaANu

Mertoarka mpenonaBaHusi IUCHUIUIMHBI «XUMUS» ¥ peaau3alysi KOMIIETEHTHOCTHOTO
MOJX0/Ia B U3JIOKEHUW U BOCHPHATHH MaTepuaia MpeayCMaTpPUBAET UCIOIB30BAHUE CIIEAYIONINX
AKTUBHBIX U MHTEPAKTHBHBIX ()OPM MPOBEICHUS ayJUTOPHBIX ¥ BHEAYTUTOPHBIX 3aHSITHIA:

— ayIMTOPHBIE 3aHSITHS: JICKIIMH, JTA00OpaTOPHBIE paOOTHI, TECTHPOBAHNE;

— BHEAYIUTOPHBIC 3aHATHS: CAMOCTOATEIHHOE U3yYEHUE OTJEIBHBIX BOMPOCOB, MOATOTOBKA
K JJaOOpaTOPHBIM paboTaM.
Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI

Bo3moxHO TTpoBeIcCHUE 3aHATHI M aTTECTAIMI B IUCTAHIIMOHHOM (popMaTe ¢ mpuMeHEeHUEM
CHCTEMBl JUCTAaHIMOHHOTO o0ydeHus yHuBepcutera (CJIO-LMS) nHa ocHOBe pa3zpaboTaHHOTO
kadeapoit «Xumbrorex» anekTpoHHOro o6pazoBatensHOro pecypca (J0OP) (em. m.4.4).

[Topsimox mpoBeneHUsT pabOT B AUCTAHIIMOHHOM (opMare YCTaHABIMBACTCS OTICIbHBIMHU
pacropspKeHUSIMU TTPOPEKTOopa Mo yueOHoW paboTe U/Uik IEHTPOM Y4eOHO-METOIMYECKOM paOOTHI.

6.1 MeToauueckue peKOMEHIANMY sl MPeNnoaaBaTeisl 0 OPraHU3aluu 00yUeHHu st

6.1.1. IlpenomaBaTenb OpraHu3yeT TMpernojaBaHUE AUCIUIUIMHBI B COOTBETCTBHUU C
tpeboBanusimMu "[lonmokeHust 00 opraHum3zanuu 00pa30BaTENBHOrO Mpouecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCHUTETE U ero (puiinanax", yTBep AEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha mepBOM 3aHATHU TIpenojiaBaTeNlb AOBOAWT JO CBEICHUS CTYICHTOB COJACpIKaHUE
paboueii mporpammbl gucturiuabl (PII/]) w mpemoctaBiseT BO3MOXHOCTh O3HAKOMIICHHS C
IIpOrpaMMoi.

6.1.3. [IpenogaBaTenb 0cOOCHHO 0OpaIiaeT BHUMaHUE CTYJEHTOB Ha:

- BUABI U (OPMBI TPOBEACHUS 3aHATHHA MO AUCIHUILTUHE, BKIIOYAsl MOPSIOK MPOBEICHUS
3aHATUNA C MPUMEHEHHEM TEXHOJOTUM IMCTAHUMOHHOIO OOYYEHMSI M CHCTEMbI AMCTAaHLMOHHOIO
oOyuenus yausepcuteTa (CJJO Mockockoro [Tonmurexa);

- BUJIbI, COJIEp)KaHUWE M TOPSAOK MPOBEACHHUS TEKYIIEro KOHTPOJS YCIEBAaeMOCTH B
COOTBETCTBUU C (POHIOM OIICHOYHBIX CPE/ICTB;

- (Qopmy, conepkaHne U TOPAIOK TMPOBEACHUS IPOMEKYTOUHOM aTTecTallud B
COOTBETCTBUH € (DOHJIOM OLIEHOYHBIX CPEJCTB, peaycMoTpeHHbIM PIT/I.

6.1.4. [oBomutr [0 CBEACHUS CTYICGHTOB TpauK BBIMOJHEHUS YYEeOHBIX padoT,
npenycMorpenssix PITI.

6.1.5. HeobxogumMo ¢ caMoro Havajia 3aHSITHH PEKOMEHJIOBAaTh CTYACHTaM OCHOBHYIO
JOTIOTHUTEIBHYIO JTUTEPATypPy U YKa3aTh MyTH JOCTYIA K HEH.

6.1.6. B Hauvane wiM B KOHIIE CEMECTpa JaTh CIMCOK BOMPOCOB JUIsl MOJATOTOBKH K
IPOMEXKYTOYHOH aTTecTaluu (IK3aMeHy WK 3a4ETY).

6.1.7. Pexomennayercs ¢(akt o3HakomisieHus crtyneHtoB ¢ PIIJI u rpaduxom pabGoTs
NUCbMEHHO 3a()MKCHPOBATh MOAINKUCHIO CTYIEHTA B JIMCTE O3HAKOMJIEHUS ¢ cofepxkanuem PI1/I.

6.1.8. IlpemomaBarenu, BemylIui JIEKITMOHHBIE | J1aOOpaTOpPHBIC 3aHATHSA, JTOJDKHBI
COTJIaCOBBIBATh TEMATHYECKHI IIaH J1a00paTOPHBIX 3aHSATHH, UCIOIL30BaTh CIUHYIO CUCTEMY
0003Ha4YeHH I, TEPMUHOB, OCHOBHBIX IMOHSATUH JAUCIUTUIMHBI.

6.1.9. IlenecooOpa3Ho B XO/€ 3alIUTHI JAOOPATOPHBIX PadoT 3a7aBaTh BHICTYIMAIOIIUM U

ayJUTOPUN JOTIOJHUTEIbHBIE W YTOUYHSIONIME BOMIPOCHI C IENBI0 BBISICHCHHUS WX TO3HMIUH TO
CYIIECTBY 00CYKIAEMBIX MPOOIIEM.

Bo3MokHO mTpoBeieHne 3aHATHI U aTTECTallMi B TUCTAaHIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
cucteMbl auctaHimoHHoro ooydyenus ynusepcurera (CHO-LMS). Tlopsamok npoBenenusi paboT B
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JMCTaHIIMOHHOM (popMaTe yCTaHABIMBACTCS OTACITHHBIMH PACHOPSDKEHUSIMH TPOpPEKTOpa IO
yueOHOI paboTe U/WiK IEHTPOM YIeOHO-METOIUYECKON PaOOTHI.

6.2 MeToanueckue yKa3aHus i 00y4AOUIMXCH M0 OCBOCHH IO TUCHUILINHBI
6.2.1. CrymeHT ¢ caMOro Havajga OCBOCHHUS TUCIUIUIMHBI JIOJDKEH BHHUMATEIHHO

03HAKOMUTCS ¢ paboyeil mporpaMMoil TUCIUITIIHEI.

6.2.2. CTyneHTy HEOOXOJIUMO COCTaBHTh MJisi ceOsi rpaduK BBIMOJTHEHUS y4eOHBIX PadoT,
npenycMorpeHHbix PIIJ] ¢ yu€rom TpeOoBaHMU APYrMX MUCHMIUIMH, M3y4aeMbIX B TEKYIIEM
ceMecTpe.

6.2.3. Ilpu mpoBeneHNH 3aHATHH W MPOLEAYp TEKYyIIeW M MPOMEXYTOUHOH aTTecTalu C
UCIIOJIb30BAaHUEM HHCTPYMEHTOB HH(GOPMalMOHHONW 00pa3oBaTeNbHON cpeabl AMCTaHLMOHHOIO
obpa3oBanus yHuBepcurera (LMS Mockosckoro Ilonutexa), kak BO BpeMsi KOHTaKTHOW paOOTHI ¢
npenojaBaTesieM, Tak U BO BpPEMsS CaMOCTOSITENIBHOM pabOThl CTYIAEHT JOJKEH OOeCHeuuThb
TEXHUYECKYI0 BO3MOXXHOCTh JUCTAHLMOHHOIO IOAKIIOYEHUS K CHCTEMaM JUCTAHIIMOHHOTO
oOyuenusa. Ilpu OTCYTCTBMM TakOH BO3MOXKHOCTH OOCYIUTH CHUTYyallHI0 C IMpernojaBaTelieM
JUCLUIUIAHBI.

YcnemHoe uzydeHue Kypca «XuMus» TpedyeT oT CTyAeHTa paboThl 10 KOHCIEKTUPOBAHUIO
MaTepHala, U3J1IaraéMoro Ha JIKLHUSX, BBIIOJIHEHUS JIAOOPaTOPHBIX U WHAMBUIYATbHBIX PabOT MO
KOKI0M wu3ydaemMoil Teme. B Marepmanax yueOHuWKa-ipakTukyma/matepuanax OOP crnemyer
O03HAKOMUTBCSI C NPUMEpPaMM BBIIIOJIHEHUS CaMOCTOSTENbHBIX 33JaHUN 110 M3y4aeMoW Teme, U
ONUPASCh HAa HUX BBIIOJHUTh WHAMBUAYAJIbHOE 33JaHUE, OLEHUTh CBOW YPOBEHb MOJTOTOBKH,
UCIIOJIB3YSl TECT I CAMOKOHTPOJI C YKa3aHHMEM OTBETOB. B ciyuae HempaBuIBHOIO OTBETa Ha
TECTOBBIN BOMPOC CIEAYET BEPHYTHCS K CTaThe yueOHUKA MO JaHHOU TeMe.

JlaGopaTopHblie pabOTHI HaNIPaBJIEHBI Ha HKCIIEPUMEHTAIBHOE N3YUYEeHHE TEOPETUYECKIX

MOJIOKEHUH M (OpMHpOBaHHE MPAKTUUECKUX YMEHHI W HaBbIKOB. lIpM moaroroBke k
npezcTosiei 1abopaTopHOi paboTe CTYAEHT JOKEH 0()OPMUTH KOHCIIEKT:

- HalycaTh 3arjiaBue J1adopaTopHO pabOThI U €€ MOPSAKOBBIA HOMED;

- yKa3aTh Leb paboThl, 000pyI0OBaHNE U PEAKTHBHI;

- U3JIOKUTD TOCIIEIOBATEIbHOCTD BHIIOJHEHUS pabOThI;

- HAYEePTUTH TAOJIHUILy JJIs1 3aHECCHHUS TIOJTYYECHHBIX Pe3yJIbTaToB,;

- IPY HEOOXOAMMOCTH CJIeNaTh PUCYHOK KCIEPUMEHTATbHON YCTaHOBKHU.

- 03HAKOMHUTKCS C IPABUIIAMU TEXHUKU 0€30MaCHOCTH MPH BBITOTHEHUU PaOOTHI.

[lo pesynbraram paboThl CTYAEHT JOJDKEH CJeNaTh BBIBOABI MU OOCYAMTh HX C
npernojaBaTeeM Mpy 3alIuTe pPadoThI.

CryneHTsl, He BBHIIOJHUBIINE B TIOJTHOM 00beMe JabopaTopHble paboThl, MIPEAYCMOTPEHHBIE
PIIJI, He nomycKaroTCs 10 MPOXOKACHUS IIPOMEKYTOUHOM aTTECTAL[UU 110 TUCLUILINHE «XUMUS.

6.2.4. CamocTtosTenbHas paboTa SBISETCA OJHUM W3 BUIOB ydeOHBIX 3aHsATud. llenmp
CaMOCTOSITENIbHOW pabOThl — MPAKTUYECKOE YCBOEHHUE CTYAECHTAMH BOIPOCOB, PACCMAaTPUBAEMBIX B
IIPOLIECCE U3YUEHHUS] TUCIUILINHBI.

Bupl BHEayAUTOPHOW CAaMOCTOSITENIEHONW PaOOTHI:

- CAMOCTOSTEIbHOE U3YUYEHHUE OTAEIBbHBIX TEM JUCLUIUIMHBI;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHATHSM;

- odopMIICHHE KOHCIIEKTOB, OTYETOB IO BBIMTOJHEHHBIM J1a0OpaTOpHBIM paboTaMm U
NOJArOTOBKA K X 3aIMTE.

7. @DoH/1 OLIEHOYHBIX CPeICTB

@oH/ OLIEHOYHBIX CPEACTB mpencTaBieH B [lpunmoxkennmn 2 k paboueil mporpamme
BKJIFOYAET pa3/ieiibl:

7.1. MeTonbl KOHTPOJISL ¥ OLICHUBAHUS PE3yJIbTaTOB 00yUECHHUs

7.2 lllkana v KpUTEPUHU OIICHUBAHUSI PE3YIHbTATOB OOYUCHHS

7.3. OLieHOUHBIE CpeACTBa

7.3.1. Texyuiuii KOHTPOJIb



7.3.2. ITpomexxyTOUHAs aTTECTALMS
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Ipunoorcenue 1

TemMaTHueCKHH IJIaH CoaACpPKAHUSA TUCHHUILJIMHBI «XHMHA» IO HaIpaBJCHHUIO ITOAT0OTOBKH
29.03.04 «TexHOMOTHS XyI0KECTBEHHONH 00pa0OTKH MaTEPHAIOBY

[Ipodune moaroToBKH

«Pa3paboTka ¥ MpOM3BOACTBO U3ACIUN TPOMBIIIUICHHOTO TU3aiTHaY)
®dopma 00yueHHS: OUHas

I'om nabopa: 2023/2024

(bakasnaBp)

Bunsbl yueOHoii padoThI,

N DopMbl
BKJIIOYAsi CAMOCTOSITEILHYIO Bujbl camocTosITETbHON PadoThl
g padoTy CTY/IeHTOB, CTY/ICHTOB arrecra
a § H TPYJ0E€MKOCTh B Yacax o
S | 2
n/m Pazgen S ;
<
=
II/C | JJa6 | CPC | KCP | K.P. | KIIL. | PTP | Pedepar | K/p | O 3
1 2 3 4 6 7 8 9 10 11 12 13 14 | 15| 16
1. | OcHOBBI CTpOEHHSI BELECTBA
1.1 | DnekTpoHHOE cTpoeHue aToma. [lepuoguueckuit 2 8 + +
3aKOH M MIEPHOINYECKAsl CHCTEMA
1.2 | Xumuueckast CBSI3b. 2 8 +
2. | BzaumoaelicTBUE BelIeCTB +
2.1 | Tepmoxumusi. JHEPreTHKAa XUMHUECKHX 2 4 8 N
MPOIECCOB
2.2 | Xumudeckas kuHeTuka. Katanms u 9 4 3 N N
KaTaJIn3aTOpbl. XMMUYECKOE PABHOBECHE
2.3 | PactBopbl. MoJieKyIsIpHBIE pacTBOPHI. Teopus 2 5 10 N N
AJIEKTPOJIUTAYECKON AUCCOIMALINHI
1 2 3 4 6 7 8 9 10 11 12 13 14 115]| 16
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2.4 | OKUCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKITUH.
DNEeKTPOXUMHUYECKUE TTPOLIECCHI. 2 6 6 12
["aibBaHWMYECKNI 2TIEMEHT
2.5 | TOIUIMBHBIC ANEMEHTBI. DICKTPOIIH3.
Koppo3zus u 3ammra MetamioB. 3aliMTHEIE 2 4 6 10
MTOKPBITHSL.
3 | CBoliCTBAa HEOPraHMYeCKHX BelIeCTB
3.1 | O0mast XapaKTepUCTHKA METAIIJIOB 2 3 4 12
3.2 | O0masi XapaKTEpPUCTHKA HEMETAJIIOB 2 3 4 12
4 | Oprannyeckue coeTNHEHUsI
4.1 | Crpoenue, kaaccupuKaIys U CBOMCTBA 5 5 5 10
OpPraHMYECKUX COCAMHEHUN
4.2 | TlomumepHbIe MaTEPUAIIBI 2 2 10
dopma aTTecTalUN 2
Bcero uyacoB mno aucuMILUIMHE BO BTOPOM 180 36 36 108

ceMecTpe




Ilpunoscenue 2

Pasnen 7 PIIJ] - ®OHJ] OLIEHOYHBIX CPEJICTB
MO TUCHUTIJIMHE

«XUMHUI»
Hanpasnenue moaroToBku

29.03.04. «TexHom0THSs XyT0KECTBEHHON 00pabOTKH MaTepuaaoB»

Ob6pazoBarenbHas mporpamMma (mpoduib MOATOTOBKH)
«Pa3paboTka 1 MPOU3BOICTBO U3CINI MPOMBIIUIEHHOTO AU3aiiHa»

7. ®OH OLIEHOYHBIX CPEACTB
B mpomecce o0yueHus B TEUCHHE ceMeCTpa UCTIOIb3YIOTCS OICHOYHBIE CPEACTBA TEKYIIEro
KOHTpPOJI YCIIEBAEMOCTH U IIPOMEKYTOYHBIX arrecTauuid. [IpuMeHstoTes cieayromue OLeHOYHbIE
CpeICTBa: KOHTPOJIbHBIE pa0OTHI, TECTHI, 3AIIUTA JTAOOPATOPHBIX pabOT, 3a4eT.
OOyueHue 1O AWCHHUIUIMHE «XWUMHS» HaIpaBieHO Ha (QopMupoBaHWE Yy 00y4aIOIIUXCS

CJICTYIOINX KOMITCTCHITUI:

Kox m HaumMeHoBaHue KOMIIeTECHIIUH

HH[{I/IKaTOPBI JOCTHKCHUSA KOMIICTCHIIUN

OIIK-1. Cnocoben pemiarhb BOIPOCHI
npo(ecCHOHANLHON NIeATEIPHOCTH Ha OCHOBE
€CTeCTBEHHOHAYYHBIX W  OOIIECHMH)KEHEPHBIX
3HAHW, METOJOB MAaTEMATHUECKOTO aHaIn3a |
MOJICITUPOBAHHSL.

HOIIK-1.1 3naer 0cOOCHHOCTH CTPOCHHUS aToMa
JJIEMEHTOB, HCXOAs U3 HX I[OJIOKEHUS B
MEPUOINYECKON CUCTEME; MPUPOY XUMUYECKOU
CBS3M B pa3jIM4YHBbIX TUIAX MaTEpHUAJIOB, CBA3b
XUMHUYECKOI0 COCTaBa ¢

MEXaHUYECKUMHU, TEXHOJIOTUUECKUMU U

JIp. CBOMCTBaMH.

NOIIK-1.2. VYMeeT TrOTOBUTb  pPacTBOPHI
XUMHUYECKHUX BEIIECTB 3aJJaHHOW KOHICHTPALUY;
OIIpEAEIATh U3MEHEHUE KOHILIEHTPAllUH BELIECTB
P MPOTEKAHUU XMMHYECKUX MPOIIECCOB.
NOIIK-1.3. Bnazneer MmeTonaMu OIpeAeIcHUsS
KOHIeHTpauuu U pH pacTBOpoB BellecTs.

7.1  MeToabl KOHTPOJIS ¥ OlICHUBAHNS Pe3YJ1bTATOB 00y4eHUs!
HaumenoBanue [IpencraBnenue
No OLIEHOUHOTO Kpartkas xapakTtepucTuka OIeHOYHOTO OLIEHOYHOTO CPE/ICTBA
oC Cpe/icTBa cpeacTsa B ®OC
Cucrema CTaHIApTU3HPOBAHHBIX 3a/laHUMH,
Tecr MO3BOJISIFOIIIAST aBTOMAaTU3UPOBATH .
1 . DoHI TECTOBBIX 3aaHNI
(T) MpoLEAypy HW3MEPEHHsS YpPOBHS 3HAHHHA U
YMEHUH 00yJaromierocs.
CpencTBO TPOBEPKHM yMEHUW MPUMEHSTH
KonTtponbsHas P poBep Y p [Tpumepbl KOHTPOTBHBIX
2 MOJIyYeHHbIE 3HAHMS JUIsl peIIeHUs 3ajaayl
Pa6oTa (K/p) pabor
OTIPECTICHHOTO TUTIA TI0 TEME WITU pa3/iey
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3 3JIP

CpencTBO TIPOBEPKM YMEHHH W HaBBIKOB
MPUMEHSTh TIOJYYCHHBIC 3HAHUS IS 3amaHus IS 3aIHUThI
pelIeHUsT  MPaKTHMYEeCKUX  3agady  C n1abopaTopHBIX paboT
MOMOIIIbI0 MHCTPYMEHTAIBHBIX CPEIICTB.

7.2 IIkaja u KpUTEPUM OLIEHMBAHUS Pe3yJILTATOB 00yUeHUsI
DopMa NPOMEKYTOUHOM ATTECTALUM: 3a4eT.

OO0s13aTeIbHBIMU  YCIIOBUSIMU  TIOATOTOBKU  CTyJI€HTa K TMPOMEXKYTOYHOW aTTecTaluu
SIBJISICTCS BBITIOTHEHUE W 3alllUTa CTYJACHTOM J1ab0OpaTOpHBIX paboT, MPeayCMOTPEHHBIX paboueit
IPOrpaMMoOi M MPOXOKIAEHUE BCEX MPOMEKYTOUHBIX TECTOB HE HMke, yeM Ha 70% INpaBHUIIBHBIX
0oTBEeTOB. IIpoMeKyTOUHBIE TECTUPOBAHUS MOTYT IIPOBOJUTCS KAaK B ayJUTOPUM Y HUBEPCUTETA 1O

KOHTPOJIEM IpernojjaBaTelis, TaK U JUCTaHIIMOHHOM (opMaTe Ha YCMOTPEHHE MpenojaBaTels.

IIkana oneHUBaHUA

Onucanue

3aumeno

BeinonHeHs! Bce BUbI y4eOHON paboThI, IPEAYCMOTPEHHBIE
yueOHbIM TUIaHOM. CTyIEHT JEMOHCTPUPYET COOTBETCTBHE
3HaHU#, yMEHMH, HaBBIKOB IPUBEJECHHBIM B TaOJIMIAX
nokaszaTesyieif, omnepupyer MNpPUOOPETEHHBIMH 3HAHUSMH,
YMCHMSMH, HaBbIKAMHU, IPUMEHIET HUX B CHUTyalusx
MOBBIIEHHOW — clokHOCcTU. [lpm  3TOM  Moryr  OBITBH
JONYUIEHbl ~ HE3HAUYMTENbHblE  OLIMOKHM,  HETOYHOCTH,
3aTpyAHECHUS IIPU AHAIMTUYECKUX OIlepalusax, IEepeHoce
3HAHWW U YMEHUU Ha HOBBIC, HECTAHIaPTHBIC CUTYalUH.

He zaumeno

He BwimonHeH oawH wiam Oosiee BUAOB y4deOHOW pabOTHI,
MpeAyCMOTPEHHBIX y4eOHBIM MIJIAHOM. Crynent
JEMOHCTPUPYET HEIMOJIHOE COOTBETCTBUE 3HAHWM, YMEHHIA,
HAaBBIKOB  NPHUBEICHHBIM B  Ta0JMIAX  IOKa3aTesei,
JIOTYCKAIOTCS ~ 3HAUMUTENbHBIE  OMMOKH,  TMPOSIBISETCA
OTCYTCTBHE  3HAaHMM, YMEHMM, HAaBBIKOB II0 Py
MoKa3zarejae,  CTYIEHT  HWCIHBITHIBAET  3HAYUTEIbHBIC
3aTpyAHEHUS! TIPU OINEPUPOBAHUU 3HAHUSAMH U YMEHUSIMH
P UX MEPEHOCE Ha HOBBIE CUTYAIIHUH.

7.3 OueHovHbIe cpeacTBa

7.3.1. Texkymuii KOHTPOJIb

IIpumepHbIe BAPUAHTHI KOHTPOJIbHBIX padoT

1. CocraBbTe TOJIHYIO 3JIEKTPOHHYIO W 3JEKTPOHHO-TpaPUIECKyr0 (OpMyIBI deMeHTa C
NOPSKOBBIM HOMEpOM 22. VYKaKWTE 3JIEKTPOHHOE CEMEHCTBO, HAIMLIMTE 3HAUEHUs BCEX

KonTtpoabsnas padora Nel

KBAHTOBBIX YKces (POPMUPYIOILETO 3IEKTPOHA aTOMA JJIEMEHTA.
2. PaccyuTaiiTe CTaHIApTHYIO SHTanbnuio peakuuu: 4Fe+30::)=2Fer0s¢. VYkaxkure
9K30- WM SHIA0TEPMHUUYECKON OyJIET TaHHAas peaKIus.

3. Kax wum3menutcs ckopocTh xumuueckod peakuuu: Hppy + b —> HIp, ecnu: a)

YMEHBIIUTH KOHLeHTpawuio Hy B 2 pasa; 0) MoBBICHTH TeMIiepatypy mpoiecca Ha 60°C (y=4)?
4. CocraBbTe BbIpaXKEHHE KOHCTAaHThl XMMHUECKOTO paBHOBECHS JIs IIpolecca 3.

KonTpoasnas padora Ne2

1. B kakom oobeme 0,1 H# CuSO,4 conepxurces 8 r 6e3BOAHON conm?
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2. Kakue 3 ykazaHHBIX coieil mojaBepratotcs ruaposm3y? [lpuBeaute MONEKyIsIpHBIE U
MOHHBIE YpaBHEHHS THIPOJIN3a, YKAKUTE PEaKLHUIo cpenbl. Anerar amMMoHus, HUTpar xpoma(lll),
KapOOHAT JUTHUsA, CyabdaT 1me3us.

3. PaccunTaiite KonuenTpamuio noso H* u OH™ B pactsope, pH koToporo 9,3.

4, Vxkaxure tun OBP ama xaxmoil w3 TpuBEACHHBIX cXeM peakiuid. PaccraBeTe
KOX(P(UIIMEHTBI, TMONB3YsACh METOJAOM DJEKTPOHHOTO OamaHca. YKaKUTE OKUCIUTENh U
BOCCTAHOBUTEIIb:

KMnO4 — KoMnO4 + MnO; + Oy;

Sn + HNOg(p)—> Sn(N03)2 + NH4;NO; + H,0O

5. PaccraBpre kO3pduIMEeHT B npuBeAeHHBIX cxemax OBP, mnonb3ysace meromom
nonypeaKtu"I. PHs + CuSO,4 + H,O — H3PO,4 + Cu + H,SO,.

KonTpoabsnas padora Ne3

1. Bsraucnute 3/1C anementa, coctosiero u3 Zn B 0,1 M pactBope ZnSO4 u Pb 8 0,05 M
pactBope Pb(NO3),. CocTaBbTe CXeMy DIIEMEHTA.

2. OmpenenuTe, Kakol W3 HAXOMAIIMXCS B KOHTAKT€ METAJUIOB, OyAeT MOJABEpPraThCs
KOpPpO3UHU B arpeccuBHOM cpeze. Hamumure ypaBHeHHs] KaTOAHOTO M aHOJHOTO MPOIECCOB B: a)
KHCTIOi; 0) HeWTpanbHOi cpenax: Cu — Hg.

3. Hamumure ypaBHEHHS pEakIWW 3JIEKTPOJM3a PACTBOPOB COJIEH HAa HWHEPTHBIX
anektpoaax: KoSe u RbySO,

4. Yepes pactBop AgNO;3 npomyckaim Tok cuioit 6 A B reuenun 30 muH. KakoBa macca
BBIJICTIUBIIIETOCS cepedpa’?

KouTpoab camocTosiTensHOM paboThl 00y4YarOUIUXCsl OCYIIECTBISIETCS C HCIOIb30BaHUEM
MPOMEKYTOYHOTO TECTUPOBAHMUS B CHUCTEME NUCTAHIIMOHHOTO oOyueHus yHuBepcuteta (CJO
Mocxkogsckoro ITomurexa).

Oo0pa3sen TecToBBIX 321aHUI 10 TeMe «Tepmoxumusi. JHepreTuKa XMMHYECKUX MPOLECCOB»

1. Kak Ha3bIBaeTcsi PHEpPrusl ABMXKEHUS W B3aUMOJACHCTBHS BCEX YacTUIl CHUCTEMBI, 3a
HCKIIIOUEHHEM KUHETUYECKOW SHEPruM JABUKEHUS CUCTEMbl U MOTEHIIMAIBHOM SHEPIUH €€ B MOJIE
TATOTEHUS?

1) sHTanbIUsA;

2) BHYTPEHHSISI SHEPT U,

3) moreniman 'nboca.

2. Kak Ha3biBaeTcsi (PyHKLMSI COCTOSIHHS, XapaKTepH3ylolllas TeIIOCOAepKaHNUE CUCTEMbI
pu p=const?

1) sHTaTBIINS;

2) sueprus I'u60ca;

3) sHTpOMmHS.

3. Ilpu aGcomOTHOM HyJIe SHTPOIUS Beex Teid paBHa (- 3T0:

1) [TepBbIit 3aKOH TEPMOAMHAMUKH;

2) Bropoii 3aK0H TEpMOAMHAMHUKH;

3) Tpetuii 3aKOH TEPMOTMHAMHUKH.

4. He mpuberass k pacueTam, ONpENEIUTE 3HAK M3MEHEHHS DHTPOMHH IMPHU CTaHAAPTHBIX
YCIIOBUSX IJIA peaKum?I: a) 2802(r)+02(r):2803(r); 6) NH3(F)+HBr(r)=N H4Br(K).

1) a) AS>0; b) AS<O0;

2) a) AS>0; b) AS>0;

3) a) AS<0; b) AS<O.

5. Paccuuraiite Temmneparypy paBHOBECHS JJIsi OOpaTUMOM pEaKIuu, eCiIu AHp°=260,3 kJK,
AS,’=282 JTa/K:

1) 0,92 K;

2)923 K;

3) 1,08 K.

6. Kak Ha3pIBalOTCS peakuuu, NPOTEKAIOLIe C BblAeJICHUEM Tera?
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1) reTeporeHHbIC;

2) BK30TEPMHUECKHUE;

3) sHOOTEpMHUUECKHE.

7. IlogBoauMasi K CHCTEME SHEPrUsl PacXoJyeTcsl Ha YBEJIMYEHUE BHYTPEHHEU SHEPruH U
coBeplIeHre paboThl MPOTUB CUJI BHELITHETO JIaBIECHUS - 3TO:

1) IlepBblii 3aKOH TEPMOAMHAMUKH;

2) Bropoii 3aK0H TepMOAMHAMUKH;

3) Tperuii 3aKOH TEPMOUHAMUKH.

8. Kak Ha3pIBaeTcs KpuUTepuil caMOMPON3BOIBHOTO MPOTEKAHUS PEAKIUH MPU TOCTOSTHHOM
naBieHun?

1) sHTaTBIINS;

2) sueprus ['u60ca;

3) sHTpoOMmHS.

9. OyHKIMS COCTOSHUS, XapaKTepU3YIOLasi CTENEeHb HEYIOPSAJ0YEHHOCTH CHCTEMBI, — 3TO:

1) sHTaNIBIINS;

2) sueprus ['u60ca;

3) sHTpOMmHS.

10. KakoBa crannaptHas sHTanbnus oOpa3oBanus okcuaa 6apus — BaO B k/[x/mounb, ecnu
nipu okucieruu 0,2 mosb 6apust Beiaenuiaoch 111,62 xJx tera?

1) 1116,2;

2) 2232,4,

3) 558,1.
Knrouu k mecmogvim 3a0anusm
Ne Bonpoca | 1 2 3 4 5 6 7 8 9 10
Ne oTBeTa 2 1 3 3 2 2 1 2 3 3

IlepeyeHb BOPOCOB /ISl MOATOTOBKHU K 3alIUTeE JIA00PaTOPHbIX padoT

1. BonnoBas ¢QyHKIUSA. DJeKTpoHHOEe oO0nako W opOuTanb. KBaHTOBBIE uHMCIA, HX
B3aMMOCBS3b.

2. I'maBHOEe KBaHTOBOE YHCJO. DHEpreTuueckue ypoBHH. OpOuUTanbHOE KBAaHTOBOE YHCIIO.
[Toxypoau. ®opma S- u p- opOUTaCi.

3. MarauTHOe KBaHTOBOE 4mcio. KomumdecTBo opOutaned B S-, pP-, d- u f- moaypoBHsx,
B3aMMHAasi OPUEHTALUS ATOMHBIX OpOUTAJIEH.

4. CnuHOBOE KBaHTOBOE YHCIIO. MaKCHMalbHOE YHCIIO OJJIEKTPOHOB Ha OpOUTAIsAX,
NOYPOBHSX U YPOBHSX.

5. IIpyHIUI ¥ [TOCIIEN0BATEILHOCTD 3aII0JIHEHUS JJIEKTPOHAMH DHEPreTUYECKUX YPOBHEU U
MOYPOBHEN B MHOT'O2JICKTPOHHBIX aTOMaXx.

6. MakcuManbHOE YUCIIO JIEKTPOHOB Ha OPOUTAIISAX, MOYPOBHSAX U YPOBHSX.

7. llpaBuio Ilaynu u npasuio ['yHna (mpumepsl TPUMEHEHHUS ).

8. DneMeHTapHbIe YaCTULbL: 3JIEKTPOH, IPOTOH U HEUTpOH. MIX 3apsn u macca.

9. 3apsan sapa W TOPSAKOBBIA HOMEpP 3JIEMEHTa B NEPUOAMYECKOW cucTteMe. MaccoBoe
4HCII0, aTOMHAs Macca 3jieMeHTa. M30Tomnsl.

10. Ilepumoanueckuit 3axkoH [[.M. MenpaeneeBa u mepuoguyeckass CUCTEMA BJIEMEHTOB C
TOYKHA 3pEHHUsSI CTPOCHHs DJCKTPOHHOM o00omouku aromoB. CoBpeMeHHas (QOpPMYyJIHUPOBKa
NEPUOANYECKOT0 3aKOHA.

11.Ilepuoanueckas cucrema 3yeMeHTOB. Ilepuonsl u rpymnmbel 3neMeHTOB. [lpuumna
NEPUOANYECKOIO U3MEHEHUS CBOMCTB 2JICMEHTOB.

12. Paguyc aToMa, 3HEprusl MOHU3ALMUU, CPOACTBO K DJIEKTPOHY, EKTPOOTPULATEIBHOCTD
(90). 3MeHeHne 3TUX TapaMeTPOB 10 TIEPUOJIaM U TPyIIaM NEePHOTNYECKON CHCTEMBI.

13. OcHOBHBIE XapaKTEPUCTHUKHU XHUMUYECKOW CBA3M (UIMHA CBS3H, SHEPIUsl CBA3M,
HOJISIPHOCTB CBSI3M). BaneHTHBIE yIIbL.
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14. 3meHeHne MOTEHIIMATBHON SHEPTUU CUCTEMBI IPU COJTMKEHUH JABYX aTOMOB BOJOPO/IA.
JnuHa ¥ SHEprus CBsI3U B MOJIEKyJe BoAopoaa. VI3MeHeHHe SHEprHM CUCTEMbI MPU 00pa30BaHUU
XUMHYECKON CBSI3U.

15. Mexanu3m o0pa3oBaHUs KOBaJICHTHOM cBsA3H. OO1as napa 31ekTpoHoB. KoBaneHTHOCTh
atomoB. KoBanenTHas HenonsipHas W moJspHas cBsA3b  (mpumepsl). Hacelimaemocts u
HaIPaBJIEHHOCTb KOBAJICHTHOMN CBS3H.

16. Mexanu3M oOpa3oBaHMsI HETIONSPHOW M TOJISPHOM KOBAJEHTHOH CBSI3M Ha MPUMEpE
mosekyn Cl, u HCI.

17. 6- u m -cBsi3u. [IpocThie ¥ KpaTHBIE CBSI3M HA IPUMEPE MOJIEKYJIBI a30Ta.

18. Mexanusm oOpa3oBaHus HOHHOW cBs3u. lIpaBuino okrera. MoHHas CBsI3b Kak
IpeleNbHbI Cllydall KOBAJIEHTHON MOJSpHOM cBs3u. CTENEHb MOHHOCTH XUMHUYECKOW CBA3M U
BiUsiHME HA Hee A D0 B3auMOJEHCTBYIOIIUX aTOMOB.

19. BajleHTHOCTh aTOMOB B OCHOBHOM U BO30YXI€HHOM cocTOsiHMH. [ mOpuHbIe opOuTany,
ux ¢opma. Tunbl rubpuan3zanuu: Sp, sz, Sp3 1 PacrojiOKCHUE OPOUTAICH B MPOCTPAHCTRE.

20. Basentnsie yruel. [IpocTpancTtBenHas ¢opma Monekyn. JIuHelHble, YIJIOBBIE U
nupaMuiaibHble MOJIEKYIbl. CXeMbl IEPEKPBhIBAHNS BaJICHTHBIX OpOUTANEl B ATUX MOJIEKYJaX.

21. JAunoyibHbIA MOMEHT. JIMMOMBHBII MOMEHT XWMHUUYECKOW CBSI3U U MOJIEKYJ CJIOKHOTO
BEIIECTBA.

22. Tlonarus ‘"cucrema", "¢aza", "kommoHeHt" (ompeneneHus). [oMoreHHele u
TeTEPOreHHBIC PEAKIINH (IPUMEPHI).

23. DuHepreruueckue 3PQPEeKThl XUMHUUECKUX PEaKIUN. DK30- U SHIOTEPMUUYECKHE PEaKLIUU
(mpumepsl). DHTANBIHS. 3aKoH ['ecca U CIIeICTBUS U3 HETO.

26. Ilpumenenue cnencTBuil M3 3akoHa l'ecca [uIsl pacueTa HSHTAJBNUA XMMHUYECKUX
peakmuii. CTaHgapTHBIC YCIOBUSI. DHTAIBINS 00pa30BaHMs CIIOKHOTO BEIIECTRA.

27. CpenHssi U HUCTUHHAs CKOpPOCTb XMMHMYECKOM peakUuu. BiusHue KOHIEHTpanuu
pearupyrommx BEMIECTB HA CKOPOCTh XUMUUYECKON peakiuu. 3aKOH JEeUCTBYIOIIMX MAacCC.

28. I'omoreHHble XMMUYECKHE peakiuu (mpumepsl). BiusHue Ha CKOPOCTH TOMOTECHHOM
pEaKIUK KOHIIEHTPAIlMK pPEearupyromux BEIIECTB. 3aKOH JEUCTBYIOMUX Macc. KOHCTaHTa CKOpOCTH
peakuuu.

29. BnusHue TemmepaTypbl Ha CKOPOCTh XMMHYECKOW peakUuuh. AKTHUBHBIE MOJIEKYJIbI,
9HEprus akTuBauMu. [IpmyMHa 3aBUCHMOCTH CKOPOCTH XMMMUYECKOH PEAKLUU OT TEMIIEpPaTypBhl.
VYpasuenne Bant-I'odda, Temnepatyphblit kKodhGuiueHT.

30. I'ereporensslie peakiuu (mpumepsl). CKOPOCTh TE€TEPOreHHON peakLny, BIUSHUE Ha HEe
nuddy3un 1 TOBEpXHOCTH pazzeina (a3. Koncranta paBHOBECHS JJII T€TEPOTEHHOMN PEeaKIny.

31. Karanus u karanuzatopsl. Katanus roMOreHHbI U Fe€TEpOreHHBIN, MOJI0KUTEIbHBIN 1
OTpUIATENbHBIA. MeXxaHu3M JeHUCTBUS KaTanu3aTopoB. [IpuMepbl mpuMeHEHHUsI KaTaliu3aTopoB B
IPOMBIIIIIEHHOCTH.

32. HeoOpatumbie u oOpatumbie peaknuu (mpuMepbl). XUMHUYECKOE pPaBHOBECHE B
TOMOT'€HHBIX U T€TEPOreHHbIX cucreMax. KoHcTaHnTa paBHOBECHS.

33. IlpaBuno Jle-lllatenbe W NOpUMEHEHHE €ro K PAaBHOBECHBIM cHcTeMaM. BrusHue
TEMIEPATYPHI, AABJICHUS M KOHIEHTPALMM PEArupyIOLIMX BEIIECTB HA IOJOKEHUE PaBHOBECHS.
[Ipumepsl.

34. BnusHue Temneparyphl, NaBJI€HHS M KOHIEHTpAIlMUd pPEearupyroniux BEIIECTB Ha
nojio’keHne paBHoBecHs. I[Ipumepsl. BpiOop onTHManbHBIX YCIOBHI MPOBENEHUS XUMUYECKHX
peakiuii Ha mpumepe cuHTe3a ammuaka: Np + 3H, <>2NH3; AH, ;< 0.

35. PactBopel. CriocoOBI BBIpaXKEHHUsI COCTaBa PacTBOPOB (MaccoBas IOJIs, MOJSIpHas U
HOpMaJlbHasl KOHLIEHTpaluK, TUTp). HackllieHHbIe, HEHACBIILIEHHBIE U NIEPECHIILEHHbBIE PACTBOPHI.
[Iepexpucrammsanus.

36. TemioBbie >(pdekThl MpHU PACTBOPEHUHM KPUCTAUITMYECKOTO BEIIECTBA B IKHUIKOCTH.
ConpBarauus U ruapaTanus. DHTAIbIUS pPacTBOpeHUs. BiusHue TeMnepaTypbl Ha pacCTBOPUMOCTD
KPUCTAJUIMYECKOrO BEIIECTBA B KUIAKOCTH.
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37. PacTBOpUMOCTh T'a30B B JKUAKOCTU. 3aBUCUMOCTh PAaCTBOPUMOCTH Ia30B B KUJIKOCTH OT
nasrneHust (3akoH ['enpu) u Temmeparypsl. [lpumenenue mnpaBuna Jle-lllatense k mpoueccy
pacTBOpEHUs Ta3a B )KUIKOCTH.

38. DJEKTPONHUTHI M HEIICKTPOIHUTHI. TeopHs SMEKTPOIUTHUECKON aucconuanuu. CTerneHb
(o) 1 KOHCTAHTA (Kyue) AUcCconUaru. PakTOPhl BIMSIONME HA O U Kye? CHIBHBIC M ClTaObIC
3JIEKTPOJIUTHI (TIPUMEPHI).

39. uccoumanusi 3aeKTponuToB. CTyneHuyaTas JUCCOLMalus KHUCJIOT M OocHOBaHuU. Ha
npumepax aucconuanuu pochopuoit kucinorel (H3PO4) u ruapokcuma xkobampra (1) Co(OH)s.
KoncranTa 31eKTpoIUuTHYECKON JUCCOIUAIUH.

40. 3akon pazOaBineHus OcTBaibna s cJa00Oro OWHAPHOTO AJIEKTPOJUTA (BBIBOJ).
BnusiHue KOHIEHTpallMu pacTBOpa ClIadOro SJEKTPOJIUTa HA CTENEHb AIEKTPOJUTUYCCKOM
JUCCOLIMAIINY.

41. MonooOMeHHBIE peaknuu C 0Opa3oBaHMEM OCajKa, ra3a, ciaaboro SJIEKTPOIUTa WIH
KOMILJIEKCHOTO HOHA (TIPUMEPHI).

42. IlpousBeneHne pacTBOPUMOCTH U MPUMEHEHUE €ro JJisi BBIUUCICHUS KOHLIEHTpAlUU
HACBIIIEHHOT'O PAacTBOPa U BO3MOKHOCTH BBINAJECHUS OCaJKa U3 PacTBOPA.

43. Dnektponutnueckas auccouuanus Bojbl. KoHcranta auccormumanuu Bojabl. MonHOe
npou3BenieHrne Bobl. Bomopoausiil mokazarens (pH) pacTBopos.

44. KoHueHTpauus HMOHOB BOJOpPOJAa U HMOHOB THUAPOKCHIA B HEUTPAIbHBIX, KUCIBIX H
HIeNouHbIX pacTBopax. [lokazatens pH u ero 3HaueHue B 3TUX pacTBOpax.

45. Tuppomus conei. Crynenuarsiii ruzgponus. W3menenne pH mnpu  rungposnuse.
HeobOpatumplii ruapoms.

46. CreneHb U KOHCTaHTa THAPOIM3a. BinsHue TemnepaTypbl 1 KOHLEHTPALUK pacTBopa Ha
TUAPOIIN3.

47. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CTErneHb OKHUCICHHS W BAJIEHTHOCTH
aToMoB. OKHUCIIEHHE U BOCCTaHOBJICHHUE.

48. DnexTponHblii Oamanc. CocTaBleHHE OKHCIUTEIHHO-BOCCTAHOBUTEILHBIX PEaKIUil Ha
npumepe:

H.S + KMnO,4 + H,SO4 — S + MnSO4 + K;SO4 + Ho0.

49. Tunbl OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX pEaKIuid. BiusgHue ycrnoBuil NpOBEAEHUS
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEaKIMii (KUCIOTHOCTH CPEJIbl, TEMIIepaTypa, KaTaanu3arop) Ha
COCTaB MPOIYKTOB PEaKLUU.

50. DOnexrponus. IlocnenoBarenbHOCTh pa3psiia HOHOB Ha 3JeKTpojax. CXeMbl IPOLECCOB
anekTposu3a paciiasa u pactopa NaCl. 3akonsl anektponusa (3akonsl Papajes).

51. Omnextposnn3. CXeMbl MpOLECCOB 3JEKTPOJIU3a C MHEPTHBIMHU JJIEKTPOJAAMU U
pacTBOPUMBIM aHO/IOM. [IpuMeHeHe 37eKTpoIH3a.

52. PaBHOBecue B CUCTEME METAI-PACTBOP €r0 CONM. YCTPOMCTBO M NPHUHLMI JAEHCTBUSA
MIEPBUYHOTO TAJIbBAHMYECKOTO JIeMeHTa [lanuens-Axkoou.

53. OTHOCHUTENBHBIN 3JEKTPOJHBIM NOTeHIMAN. Bomopoansiil snexktpon. CraHaapTHBIN
3JIEKTPOJHBIA MOTEHUUAN. Psii CTaHZAPTHBIX SJIEKTPOJHBIX MOTEHUIUAJIOB JIsI map Me/Me"™* (psn
HaIpsKEHUM) U BBIBOABI W3 HEro. [IpuMeHeHHe CTaHJAapPTHBIX 3JIEKTPOAHBIX MOTEHIIMAIOB IS
orpezeNieHus: BO3MOKHOCTH MPOTEKAHUSI OKHUCIUTEIbHO-BOCCTAHOBUTEIHLHON PEAKIIUH.

54. Koppo3uss MeTainoB. MexXaHU3M XUMHYECKOH U 3JIEKTPOXUMHUYECKOM KOPPO3HH.
[TaccuBHOCTH MeTaI0B. CITOCOOBI 3alTUTHI OT KOPPO3HH.

55. CBoiicTBa Heopranmueckux BemiecTB. O0Ias XapakKTeprCTUKAa METAIIOB. 3aBUCUMOCTb
CBOWMCTB METAJUIOB OT HX TMOJIOKEHHUS B mnepuonnueckon cucreme J[.M. Mengeneesa.
Kpucramnmuyeckoe cTpoeHHe METAUIOB U CIuTaBoB. Dusmueckue cBoicTBa. OOmME XUMHYECKHE
cBoiicTBa. Ilupo-, TUOpPO- © BIEKTPOMETALIYPIHs. IJIEKTPOJUTHUYECKOE TOJYYEHHE U
paduHUpPOBaHWE METAUIOB. 3O0HHAs TIUIaBKa. XWMHYECKHA COCTaB M CTPYKTypa CILJIaBOB.
TepMuueckuii aHaJIn3, JUarpaMMbl COCTOSTHUSI CIIJIaBOB.



20

56. Metamibl s- u p-cemeicTB. OCOOCHHOCTH SJEKTPOHHOTO CTpoeHus. Haxoxnenue B
npupone, noayuenue. dusnueckue u xumudeckue cpoiictsa. [Ipumenenune, crnassl. CoenMHEHNS
METAJIJIOB 3TUX CEMEHCTB (TMAPHUABI, OKCHJABI, TMJIPOKCH]bI, COJH), CBONCTBA, IOJyY€HUE U
MIpUMEHEHUE.

57. Metamnbl d-cemelicTBa. DJIGKTPOHHOE CTPOEHHE, TIOJIOKEHHE B TEPHOIUYECKON
cucteme. XapaKTepUCTHKA COSAMHCHUN d-METAIIOB B Pa3NIMYHBIX CTETICHIX OKHCIECHUS. MeTalbl
Ib, 1Ib, VIIb rpynn. Haxoxaenwe B mpupoje, mojydeHue. CBOHCTBA MPOCTHIX BEIIECTB U
coequHeHul, npumeHeHue. CriiaBbl MU, JKeesa.

58. OOmrast xapakTtepucThka HemeTauioB. l[lojiokeHue B TEPUOIUYECKOW CHUCTEME U
3NIEKTPOHHOE cTpoeHue aromoB HeMmetauioB VIIA, VIA, VA, IVA rpynn. OcobeHHoctu
bu3NYECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB: BOJOPO/A, TaJIOT€HOB, KUCIOPOJA, CEPHI,
a3ora, gocdopa, yriaepona, KpeMHus1, 6opa.

59. CgoiicTBa BOJOPOJHBIX, KHCIOPOACOJACPKAIIUX COCIUHEHUH HEMETAJIOB, KHCIIOT,
coseil. [lonyueHnre 1 npuMEHEHUE MTPOCTHIX BEUIECTB U COCIUHEHUN.

60. Teopus xummuueckoro crpoenusi byrieposa. Knaccudukaius 1 0CHOBbI HOMEHKIIATYPBI
OopraHuveckux coenuHeHuid. Kmaccudukanus peakuuid B OpPraHMYECKOM XUMHH. XHUMUYECKHE
CBOICTBA KJIACCOB OPraHMYECKUX COCTUHEHUH.

61. [IpupoaHble U CHHTETUYECKHUE TOTUMEpPHI. [IpuMepsl, CIocOObI MOTY4YEeHUs, XUMHUUECKUE
Y DJIEKTPUYECKUE CBOMCTBA NOJIUMEPOB.

7.3.2. IlpoMe:XyTOUYHASI ATTECTALUSA

[TpomesxyTouHas aTTecTanus NpOBOIUTCS Ha 2 ceMecTpe 00ydeHus B popme 3ayera.
CTyzmeHTy cTaBUTCS 3a4TEHO, €CITH BHITTOJIHEHBI CIICAYIOIINE BUABI padoT:

- BBITOJIHEHBI U 3AIIUIICHBI Ja0opaTopHbIe padoThI;

- IPOMEHBI TECTOBBIE 3aJJaHUs 10 BCEM TEMaM Kypca ¢ pe3ysbTatoM He Huxke 50%;
- BBITMIOJIHEHBI TPU KOHTPOJIBHBIX PA0OTHI HA OLEHKY HE HUXKE «YAOBJIETBOPUTEIHLHOM.
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