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1. Iesn, 3a1a4u M IVIAHUPYeEMbIe Pe3yJbTAThI 00yUeHHs N0 JHCIUIIJIMHE

Ilenpt0 OCBOEHHUS AMCUUIUIMHBI «XHMHS MaTepuasoBy sBisAeTCs (OPMHpPOBAHUE Y
CTYJACHTOB XHMHYECKOW TOATOTOBKM IO BOIPOCAM, CBSI3aHHBIM C MHPUMEHEHHEM OCHOBHBIX
XMMHUYECKMX 3aKOHOB, 3aKOHOMEPHOCTEH IPOTEKAaHUS XUMHUECKUX PpeakUud [uid pelieHus
KOHKPETHBIX NMPAKTHYECKHUX 337a4 B 00J1aCTH NEPCHEKTUBHBIX MAaTEPHAJIOB U TEXHOJIOTHIA.

3ana4yu JUCUUIUIMHBIL

Coznanue TeopeTHueckod 0asbl [UIsl OCBOEHHUS MOCIEIYIOIIMX IUCUUIUIMH, B KOTOPBIX
paccMaTpUBAIOTCSI CBOWMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, a TAKXKE METOJbl MX IOJYYeHHS U
uccienoBaHus i HauOosee 3(G(EKTUBHOIO HCIOJIB30BaHUS B 00JacTH IEPCHEKTHBHBIX
MAaTEepHUAJIOB U TEXHOJIOTUH.

OOydeHue 1O IUCHMIUIMHE «XHUMHS MaTepHajoB» HampaBlIeHO Ha (OPMHPOBAHUE

y

00yJarOIMXCsl CJICTYIONUX KOMIETEHITUH:

Koax u nHanMeHoBaHue KoOMIIleTeHIIMIA

I/IHI[I/IKaTopLI JOCTHIKCHUSA
KOMIICTCHIIUN

VYK-1. CmocobGeH OCyImEeCTBISITh IOWCK,
KPUTUYCCKHI aHaIN3 U CHHTE3 MH(POPMAIIUH,
MPUMEHATh CUCTEMHBIN MOAX0]T I PELICHUS
[OCTABJICHHBIX 33/1a4.

NVYK-1.1. Ananuzupyer 3a1auy, BbIIEIAS €€
0a30Bble COCTaBIISIIOIINE

NYK-1.2. OcymiecTBasieT TOUCK, KPUTHYECKH
olleHUBaeT, 0000IIaeT, CUCTEMAaTU3UpYeT U
pamwxupyer HH(poOpManuio, TpeOyemyro s
pelLIeHNs OCTaBIEHHON 3a1aun

NYK-1.3. PaccmatpuBaeT u Tpeayaraet
panyoHalbHbIE BapUaHThI peleHus
IIOCTaBJICHHOU 3a/1a4y, UCIIONB3YS

CHCTEMHBII nmoaxoa, KpUuTU4YCCKU OLCHUBACT
HNX JOCTOMHCTBA U HCJOCTATKN

OIIK-1. Criocoben pemarb 3amaun | MOIIK-1.1. 3HaeTr OCHOBBI MaTEMaTHKH,
npoeCCUuOHATBHON JeSITeIbHOCTH, | (DU3UKH, MEXaHHKH, XUMHH,
MMPUMCHAA METOAbI MOJCIMPOBaHNA, I/IH(bOpMaIII/IOHHO-KOMMyHHKaHHOHHLIX
MaTeMaTHYECKOTO aHalu3a, | TeXHOJOTUH;

CCTCCTBCHHOHAYYHBLIC U 06HI€I/IH)KGHGPHBI€
3HaHUA.

NOIIK-1.2.  Ymeer pemarb CTaHIapTHBIE
npodeccuoHanbHbBIE 331a4U C MPUMEHEHHUEM
€CTECTBEHHOHAYYHBIX U OOIIEHHKEHEPHBIX
3HaHUH, METOAO0B MaTEMaTHUYCCKOr0 aHalIn3a
Y MOJICIIUPOBAHUS

NOIIK-1.3. iMeeT HaBBIKM pelIEHUs 3aaad

npodecCuoHaNTbHON NEeSTETbHOCTH,
PUMEHSISI METO/IbI MOJIETTUPOBAHUS,
MaTeMaTHIeCKOTO aHamm3a,

C€CTCCTBCHHOHAYYHbBIC U OGIHCI/IH)KeHepHLIe
3HaHHA.

OIIK-4. CnocoOeH MpoBOAUTH U3MEPEHUS U
HaOmoneHuss B cdepe mpodeccCHoHaTIbLHOM
JESTEIBHOCTH, o0pabaTeIBaTh u
NPEJICTaBIISTh SKCIIEPUMEHTAIbHBIC TaHHBIC

HNOIIK-4.1.  3maer ycTpoiicTBO mpuOOpOB,
0o00OpyZOBaHUS U METOJUKU TPOBEACHUS
u3MepeHuil u  HabmogeHWit B cdepe
npo¢eCCHOHATBHON IeATETLHOCTH
NOIIK-4.2. Ymeer npoBOIUTh U3MEPEHUS U
HaOmoneHuss B cdepe npodheccuoHaTbHOM
JeSATEeIbHOCTH, 0o0pabaTsIBaTh u
MIPE/ICTaBIATh KCIIEpUMEHTANIbHbIE JTaHHBIE

HNOIIK-4.3. IHmeer HaBBIKM MPOBEICHUS
m3MepeHuii u  HabOmomeHuid B cdepe
npodeccroHanbHOM JIEATEIIbHOCTH,
00paboTKu u IPEeJICTaBICHUS




OKCIICPUMCHTAJIBHBIX JaHHBIX

2. MecTo IMCHUILVIMHBI B CTPYKTYpPe 00pa30BaTeibHOI MPOrpaMMbl
JlucuuiuiiHa  OTHOCHUTCSL K 00s3aTeNbHOM  4YacTH, (OPMHPYEMOH  y4aCTHUKAMHU
o0pa3oBaTenbHBIX OTHOIIEHUH 0710Ka b1 «/{uciummuHb! (MOLy TN )».
Jucnuminza «XuMusi MaTeprualioBy JIOTUYECKHU CBA3aHa C MMOCJIEIYOIUMH TUCHUIUIMHAMU!
«Teopust crpoeHust MarepuanoBy», «MojaeaupoBaHue CBOMCTB MAaTepUanoB M TEXHOJIOIMYECKHX
poueccoBy, «MeTo/Ibl OIIpe/IeIeHNs CBOMCTB MaTepuanoBy, «BBeneHne B MaTepruanoBeICHUEY.

3. CTpyKTypa U coep:KaHue TUCIUTTHHBI
OO11ast TPYA0EMKOCTh JUCIUILIMHBI COCTAaBIIsACT 6 3aueTHBIX equnumIl (216 gacos).
Nzyyaercs Ha 1 1 2 cemecTpax oOydeHus. Dopma MpoMeKyTOUHOM aTTECTAIlUH - SK3aMCH.

3.1  Buabl yueOHo# padoThl U TPY/10€MKOCTh
3.1.1.0unas popma obyueHus

Ne But yueHoii pagoTh1 KounuecTBO CeMmecTpbl
n/n 4acoB 1 2
1 | AyauTopHble 3aHATHS 102 48 24
B Tom uncine:
1.1 | Jexuuu 34 16 18
1.2 | CemuHapcKue/IPaKTHUECKUE 3aHATHUS - - -
1.3 | JJaGoparopHbie 3aHATHUS 68 32 36
2 | CamocTosiTesibHasi padoTa 114 54 60
B Tom uncne:
2.1 | IToaroToBka u 3amuTa Ja60paTOPHBIX 60 28 32
pabor
2.2 | TectupoBanue 54 26 28
3 | [IpomekyToyHAas aTTeCTAMS
3auet/nud.3auer/7K3amMeH 9K3aMEH | 9K3aMeH
Hroro 216 102 114

3.2  TemaTuyeckuii MJIaH U3yYeHHUS TUCHMIIUHBI
(mo popmam oOyueHus)
TemaTuyeckuii man pazmeniés B [Ipunoxenuu 1 xk pabodeit mporpamme.

3.3  CopepxaHue TUCHUIIIMHBI
IlepBbIlii cemecTp

Brenenmne

XUMHST MaTepUaIOB KaK 4acTh €CTECTBO3HAHMS — HAyKa O BEHIECTBAX W MX MPEBPAIICHUSIX.
Buast xumuueckux peakuuid. CBsi3b XMMHUHM C JPYTrMMH HayKaMd. 3HA4€HHE XHUMHUHU B
(GOpMHUPOBAHUH MBIIUICHUS B W3YYEHUU TPUPOILI M PA3BUTHU TEXHUKUA. XUMHS U TPOOIIEMBI
AKOJIOTHH.

Paszpnen 1. OcHOBBI CTPOEHHS BeleCTBa

DNEeKTPOHHOE CTPOEHHUE aToMa U CUCTEMaTHKa XHUMHYECKUX 3JeMeHTOB. KBaHTOBO-
MEeXaHUYecKas TEeOopHusi CTpoeHus aTtoma. KBaHTOBbIE umciia. THIIBI AJIIEKTPOHHBIX OpPOUTAIICH.
[IpaBuna onucaHusi SJAEKTPOHHOTO CTPOEHUS MHOTO3JIEKTPOHHBIX aToMoOB. [lepuonnueckuii 3akoH
u nepuoauyeckas cucrema snemeHToB .M. MenneneeBa. Metaiuibl 1 HEMETAIUIbI, U3MEHEHUE
CBOMCTB 3JIEMEHTOB (PHEPTrMU MOHU3AIUHU, CPOJCTBA K AJIEKTPOHY U AJIEKTPOOTPHUIIATEIBHOCTH) B
COOTBETCTBUHU C JJICKTPOHHOW CTPYKTYpOH aToMOB. OKHCIHMTEIbHO-BOCTAHOBUTEIBHBIE CBOMCTBA
METAJIJIOB U HEMETAJJIOB.

1.2. Xumnueckas CBsI3b



OcHoBHble THIBI cBA3U. KoBasieHTHast cBsA3b. OCHOBHBIE XapaKTEPUCTUKHU KOBAJIECHTHOU
CBA3U. OHeprusa W JunHa cBa3u. KpartHocte cBsizu. IloyIpHOCTE M MONMSPU3YEMOCTH CBSI3H.
JurmonbHelii MOMEHT CBsi3u. [ uOpuau3anus atoMHbIX opoutaneid. KpatHOCTh CBSI3H, G M T-CBSI3U.
WNonnast cBsi3b. JIOHOpHO-aKLIENTOPHBIM W OOMEHHBIH MEXaHW3Mbl O0pa30BaHUsS KOBAJICHTHOU
cBs3u. Meron BaneHTHBIX cBsizeid (MBC) um meron monekymsipHbix opbOutaneit (MOJIKAO).
CTpoeHue W CBOWCTBA MPOCTEUIINX MOJIEKYJI. MexmonekynsipHoe B3aumozeinctsue. [Ipupona
MexMouekylapHbix cwi. Cunsl Ban-nep-Baansca. Bomopoanast cBsizb. Xumuyeckas CBs3b B
MeTaulax. 30HHAsi TEOpUsI METAIUINYECKON CBs3H. [IpOBOJHUKH, MOTYyIPOBOAHUKH, TUSJIECKTPUKH.
ArperaTHoe COCTOSHHE BEIIEeCTBAa: TBEpAOE, JKUAKOe, rasoobpasHoe. Kpucrammmueckoe u
amop¢Hoe coctosnue. Kpucrammueckue pemeTku. JledheKkTsl CTpyKTypHl.

Pasnea 2. BzaumozaeiicTBue BelecTs

2.1. DjeMeHTbl XUMHYECKOH TePMOAMHAMUKH

TemnmoBoii ekt xumudeckoir peakuu. 3akoH 'ecca. [TonsTre 06 »HTpoIHH. DHEPTUS
['uG6ca (kputepuili caMONMpPOU3BOIBHOTO MPOTEKAHUSI XMMUUYECKOHN peakinu). OCHOBHbIE (PAKTOPHI,
oIpeeNsolMe HallpaBIeHUe peakuii, TeMIiepaTypa paBHOBECHS.

2.2. XuMHYecKasi KHHeTHKAa. XHMH4YeCKOoe paBHOBeCHE

CkopocTh XUMHUYECKOW peakluu. ['OMOreHHble U TeTepOreHHbIE CUCTEMBI. 3aKOHIEHCTBUS
Macc. DHeprus akTUBalUU. XMMHUYECKOE paBHOBECHE, KOHCTaHTa paBHOBecusi. OOpaTumble H
HeoOpaTuMble peakiuu, xumuueckoe paBHoBecue. [Ipunmun Jle-Illatense. KatammuzaTtopsr,
CBOMCTBAa M MEXaHU3M JelcTBHUs. ['OMOreHHbli W reTeporeHHbll Karanu3. lcnonbs3oBaHue
KaTaJau3aToOpoB JJsl JOXKHUIaHUs IPOJYKTOB CropaHusi MOTOpHOro ToruinBa. KoisebaTenbHble
peakuu benoycoa-)XXabotunckoro. ®a3oBbie paBHOBecHs. TepMUUECKUN aHAIN3.

2.3. PacTBOpHBI

Omnpenenenve u Kiaccuukanus pacTBOpoB. PactBopeHune kak (U3UKO-XUMHUYECKUN
npouecc. M3MeHeHHe OSHTalbIMM W SHTPONMM Mpu pacTBOpeHUU. CrocoObl BbIPAKEHUS
KOHIIEHTpaluu pacTBopoB. CBolcTBa pa30aBICHHBIX MOJICKYJISIPHBIX pPacTBOPOB. 3akoH Pays.
BiusHug  KOHIEHTpalMu  pacTBOPOB HA  TEMIEpaTypbl HMX KWUIIEHUS M 3aMep3aHus
(anTudpussl).Ilonsgpueie 1 HemonsgpHble pacTBopuTenu. OCOOEHHOCTH BOJBI KaK PacTBOPUTEIS.
ONEeKTPOIUTHYECKas JUCCOLMALMg B BOAHBIX pacTBopax. CuibHbIE U clIaOble AJIEKTPOJIUTHI.
AKTUBHOCTE U KO03(pduuMeHT akTHUBHOCTU. KOHCTaHTa M CTeneHb JIUCCOLMAIMU C€1aboro
anekTponnTa. 3akoH pasOaBinenus OctBanbna. MoHHoe mpousBeneHuHe BoOJbl. BomopoaHsbiii
nokasarens. [IponsBeneHne pacTBOPUMOCTH MaJIOPaCTBOPUMBIX BELIECTB.

2.4. JlucnepcHbie CUCTEMbI

Knaccudukanus aucnepcHelx cucteM. Kostouanbele cucTemsl (307, T€lIM, CYCIEH3HH,
smyJbcun). [lonydeHne KomuiouaHbIX pacTBOpoB. [loBepXHOCTHBIE SIBIEHUS: alcopOIus, aAre3us.
[TonsiTHE 0 MOBEPXHOCTHO-aKTHBHBIX BemiecTBax (IIAB) 1 moBepXHOCTHO-WHAKTUBHBIX BEIIECTBAaX
(IINB). CrpoeHne KOIIOWTHOW YaCTUIBI U MHULEUIBL. YCTOWYUBOCTD KOJUIOMJIHBIX CHUCTEM,
ONTUYECKUE U DIEKTPUUECKHUE CBOMCTBA. METObI MOTYUYEHHS, OUUCTKHU, Pa3pyLIECHHs KOJUIOUIHBIX
cucteM. KossouiHele pacTBOpbl B MPHUPOJAE M TEXHHUKE (UyryH, CTajlb, MacTbl, JJAKOKPACOUYHbBIE
MaTepuaibl: TPyHTOBKH, HIMAKIEBKU, KPACKH).

2.5. KomIuiekcHbIe COeIMHEHUA

CrtpoeHne KOMIUIEKCHBIX coequHeHuid. KomruiekcooOpaszoBaTenu, JIMraHiabl, 3apsn M
KOOpJMHAIIMOHHOE YHUCIIO KOMIUIEKCOB. Jluccomuanus KOMIUIEKCHBIX coenuHeHui. KoHcraHTta
HECTOMKOCTH KoMIuIekca. OOpa3oBaHnEe KOMITJIEKCHBIX COEIMHEHUH € MO3UILIUN METO/1a BaJC€HTHBIX
cBsA3eH. TUIBI XMMUUYECKOH CBSI3U B KOMIUIEKCHBIX COEMHEHMSIX.

2.6. DJIeKTpOXUMHUYECKHE MPOLECCHI

2.6.1 OKHUCTUTETHbHO-BOCCTAHOBUTENbHBIE MPOLIECCHl W HAlpaBI€HHE MX MPOTEKaHUS.
Crenenb okucienusa. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIN IKBUBAJICHT.

Bropoii cemecTp

2.6.2 TlonstTre 00 OJIEKTPOAHBIX MOTEHIMATaX W MeXaHW3M HX BO3HHUKHOBEHHUSI.
['anpBannyeckue sneMeHThl. CTaHIApTHBIE 3JIEKTPOJHBIE MOTEHIMANBl. BOJOpOAHBIN 37€KTpOq



cpaBHeHMs. YpaBHeHue HepHcrta. IloTeHIManbl METaUIMUECKUX, Ta30BbIX W OKUCIMTEIbHO-
BOCCTAHOBUTENIBHBIX JJIEKTPoJOB. TepmonmHammka dneKTpogHblx npouecco. JC m  eé
u3MepeHue. Buipl ranbBaHMUECKUX U TOIUIMBHBIX SJIEMEHTOB.

ONEeKTPOAHBIA IpOLEcC IOA TOKOM. SIBIeHHE mepeHanpssKeHUsA. OJIEKTPOIU3  Kak
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIN Iporecc. KuHETHKa 3JIEKTPOAHBIX IMPOLIECCOB. DIEKTPOIH3
pacIulaBOB U BOJHBIX pacTBOpoB cosed. IloreHnman pasnoxenus. 3akoHsl Papaznes. Brixon no
TOKy. ["aibBaHNUYECKHE METO/IbI HAHECEHUSI METAININYECKUX TOKPBITUH.

2.7. Koppo3usi ¥ 3a11uTa MeTAJJIOB U CILIABOB

OcHoOBHbIE BHJIbI KOPPO3UU M KOPPO3HOHHBIX NOpaxeHuil. ['a3oBas koppo3us. MexaHusm
JIEKTPOXMMHUYECKON  Koppo3uu, pabora MukporaimsBaHonap. Kopposus mnon aeidctBueM
OJy>)KIarolux  TOKOB.  Meroabl  3amMThl  OT  KOppo3uu. JlermpoBaHue,  3alllUTHbBIE
HOKPBITUA(OKCUINPOBAHNE, BOpPOHEHME, (ochaTUpOBAHUE), IEKTPOXMMUYECKAs  3alUTA.
NHrrOuTOpBHI KOPPO3HUH.

Pa3znen 3 CBoiicTBa HeOPraHn4ecKnx BelecTn

3.1. O0mas xapakTepucTUKa MeTa/LIOB

3aBUCHUMOCTb CBOMCTB METAUIOB OT MX IIOJIOKEHHA B mepuoanyeckor cucreme .M.
MenneneeBa. Kpucrammdeckoe cTpoeHre MeTauioB U cruiaBoB. dusmueckue cpoiictBa. OOmme
XUMHUYecKHe cBoicTBa. [Iupo-, ruapo- u 37eKTpoMeTauTyprus. DJIEKTPOJUTHYECKOE TIOJyUYEHUE U
paduHUpOBaHWE MeETaUIOB. 3O0HHAs IUIaBKa. XHMHYECKUH COCTaB M CTPYKTypa CILIABOB.
Tepmuueckuil aHanus, AMarpaMMbl COCTOSTHUS CIUIaBOB. MeTaluibl s- U p-ceMelcTB. OcoOeHHOCTH
AJIEKTpOHHOrO cTpoeHus. Haxoxaenue B mnpupozge, mnoiayuyeHue. dusmueckue M XUMHUYECKUE
cBoiictBa. IIpumenenue, cruaBbl. CoelMHEHHMs] METAUIOB 3THX CEeMEHCTB (TUAPHUABI, OKCHUIB,
THJIPOKCHUJIBI, COJIM), CBOMCTBA, MOJIy4eHHE W MpUMeHeHne. Metaiuibl d-cemencTBa. DIeKTPOHHOE
CTPOEHUE, IMOJIOKEHUE B NEPUOJUYECKOM cucteme. XapaKTepUCTUKa cOoeIuHeHUH d-MeTayioB B
pasinuHbIX creneHax okuciaeHus. Meramwsl Ib, IIb, VIIIb rpynn. Haxoxnenue B mnpupone,
nostydyeHue. CBOMCTBA IPOCTBIX BEUIECTB U COCIMHEHUH, puMeHeHue. CIUIaBbl MEIH, JKeJe3a.

3.2. O01mas XapaKTepuCTHKA HEMETAJLIOB

[lonoxxeHHe B NMEPUOAMYECKOM CHCTEME M JJIEKTPOHHOE CTPOCHHE aTOMOB HEMETAIUIOB
VIIA, VIA, VA, IVA rpynn. OcobeHHOCTH (GU3NYECKUX M XHMHUYECKUX CBOWMCTB IPOCTHIX
BEIIIECTB: BOJOPOJa, TaJOr€HOB, KUCIOpPOJa, Cephl, a3oTa, (ocdopa, yriepona, KpeMHus, Oopa.
CBolicTBa BOJOPOJHBIX, KHCJIOPOJCOJEPKALINX COEAMHEHUH HEMEeTaJlJIOB, KHUCIOT, COJEH.
[TosrydyeHne 1 NpUMEHEHHUE NMPOCTHIX BEUIECTB U COEINHEHUM.

Paznea 4. DiieMeHTHI OpraHnyeckoil XUMHUH

4.1. CTtpoeHue, K1accupuKanms U CBOMCTBA OPraHMYeCKUX COeANHEeHMIt

XuMuyeckasi CBA3b B OpPraHMYECKHUX coeluHeHUsX. OCHOBHbBIE KJIACChl OPTaHUYECKUX
coeauHenuil. Tumbl peaknuii B opranudeckoil xumuu. ['omonmuTHyeckue (paauKkanbHble) U
reTepouTudeckue (Hykieo(puibHbIE, 3JIEKTPO(UIbHBIE) peakUuu. YTJIEBOJAOPOIbl U HX
IPOU3BOJHBIE. MOTOpPHOE TOIUIMBO, OKTAHOBOE YMCIJIO. BHUIbI M moiydeHue TOIIMBa (TIEPEroHKa,
pextudukanys HeTH, KPEKUHT YIIIEBOJIOPOIOB).

4.2. Oprannveckue nNoJJMMepHbIe MaTepPUAJIbI.

MeToapl MoNydeHHs TOJMMEPOB, MOJMMEpHU3alus, NodukoHAeHcanus. CTpykrypa u
(U3UKO-XMMUYECKHE CBOWCTBA IOJMMEPOB. DJacToMepbl M IUIACTUKU. KOHCTpYKIIMOHHBIE
[IOJIMMEPHBIE MaTepUaAIbl U UX IIPUMEHEHUE.

3.4  TemaTuka JaGopaTOPHbIX 3aHATHI

JlaGoparopHas padota 1. OnpeneneHue TemiIoBoro g pexra peakuy HeUTpaau3aluu.
JIaGoparophas pabota 2.CkopocTh XUMHUECKUX peakuuid. Katamus.

JlabopaTtopHas padota 3.CUiibHBIE U CJIa0bIe SJIEKTPOJIHUTHI.

JIaGoparopHas pabota 4. KomiuiekcHble COeIMHEHUS.

JlabopaTopHas padota 5. OKUCITUTETFHO-BOCCTAHOBUTEIIbHBIE PEAKITUN.
JIaGopartopHas paboTa 6. DIEKTpoIu3.



JIaGopartopHas paboTa 7. DIEeKTPOXUMHUYECKass KOPPO3HU.
JlaGopaTopHas padota 8. O0mue cBOHCTBa METAJIIOB.
JlaboparopHast pabota 9. CBOWCTBa COETMHEHUN S-METAIIIOB.

JIaboparophas pabota 10. ColicTBa COSTUHEHHI P-METAJLIOB.

JIaboparopnas padora 11. CBoiicTBa coenuHeHui 0-MeTaIoB.

JlaboparopHas pabora 12. Bogopon. ["anorensr.

JlaGopaTtopHas paborta 13. CBoiicTBa KHCIOPO/a, CEPHI.

JIaGoparopnas pabota 14. CBoiicTBa a3zora u ¢ocdopa.

JlaGopaTopHas pab6ota 15. Yriepon, kpemHuid, 60p — CBOMCTBa MPOCTHIX BEIIECTB U HX
COCIMHEHU.

JIaboparopHast pabota 16. XuMHYECKHME CBOWCTBAa HEKOTOPBIX KIACCOB OPraHUYECKHX
COCIMHECHU.

3.5 TemaTuka KypcOBbIX IPOEKTOB (KYPCOBBIX padoT)
KypcoBble paboThl/IPOEKTH OTCYTCTBYIOT.

4, Y4ebHo-MeTOoAMYECKOE U HH(OPMALIMOHHOE o0ecriedeHune

4.1 OcHoBHas1 quTEparypa

1.MapteinoBa T.B., Apramonosa U.B., 'onynos E.b. Xumus. YueOHuK U npakTUKyM. M.:
FOpaiir, 2015.

2. I'muuka, H.JI. OOmas xumusa: yd4eOHUK A OakalaBpOB HEXUM. CIEl. BBICHI. y4eO.
3agenenuii / H.JL. ['munka; mon ped. A-pa gapM. Hayk, a-pa men. Hayk, npod. B.A. Tlonkosa, n-pa
XUM. HayK, ipod. A.B. baOkosa. — 18-e u3z., nepepab. u gor.; B nep. — M.: FOpaiir, 2012. — 898 c.

4.2  JlonoJHUTEJIbHAs JIUTEpATypa

1. AxmeroB H.C. OOmias u HeopraHudeckas XUMHs: Y4eOHHMK [DIEKTpOHHBIA pecypc] /
H.C. AxwmeroB. — 9-¢ u3x., crep. — Onekrtpod. man. —CII6.: Jlamp, 2018. — 744 c¢. — URL:
https://e.lanbook.com/book/107904

2. Kpamep C.M. Opranudeckasi xumusi. YrieBogopoasl. M. Mockosckwuii [TomuTex, 2023.

3. MaptbeiHoBaT.B. u ap. ®usudeckas XuMus U (GU3NKO-XUMHUUECKUE METOJIbl aHamu3a. M.
Mocxkoscknii [Toaurex, 2021.

4. Topuues W.I'. u np. Komnounnas xumust. M. MI'TY «MAMMN», 2010, Ne2304.

5. ApramonoBa U.B. u ap. Koppo3ust MetaiioB u 3amura ot kopposuu. M. MI'TY

«MAMM», 2010, No2278.

4.3  DaeKkTpoHHBIE 00pa3oBaTe/ibHbIE PeCypChl

[IpoBeneHue 3aHATUH U aTTECTAIMI BO3MOXKHO B IMCTAHIIMOHHOM (opMaTe ¢ MPUMEHEHUEM
CHCTeMbI JTUCTaHIMOHHOTO o0yueHus: yHuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadepoii AIeKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB (DOP) mo BceM pazgenam mporpaMMsl:

Hazsanue DOP Cchpuika

OO0was xumus https://online.mospolytech.ru/course/view.php?id=567

Heoprannueckas xumus | https://online.mospolytech.ru/course/view.php?id=576

Pa3paborannbsie DOP BKII0YAaIOT TPEHUPOBOUHBIE U UTOTOBBIN TECTHI.

[Topsimox mpoBeaeHus: paboOT B JUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTICIbHBIMU
pacnopspKeHUSIMU [TPOPEKTOpa Mo yueOHo! padoTe W/Uiu LIEHTPOM yueOHO-MeTOINYeCKO paboThl.

HNHuTepHeT-pecypcsl

BapuaHThl KOHTPONBHBIX 3aJaHUN 1O JUCUUIUIMHE TpEeACTaBlIe€Hbl Ha calTax:
http://i-exam.ru,http:// fepo.ru.



https://e.lanbook.com/book/107904
https://online.mospolytech.ru/course/view.php?id=567
http://i-exam.ru/

[Tone3nsle y4yeOHO-MeTOAMYECKHE M WH(GOpPMAIMOHHBIE MaTepHalbl MpPEICTAaBICHbI Ha
cauTax:

http://xumuk.ru/

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

http://www.himiinet.ru/

http://chemistry.narod.ru/

Ka)KI[BIf/’I CTYACHT OGGCHG‘-IGH HHIUWBUYaJIbHBIM HCOTpaHNYCHHBIM AOCTYIIOM K
3JICKTPOHHBIM OMOIMOTEKaM YHUBEPCHUTETA

(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) & snekTpOHHO-OMOIMOTEYHBIM
cucrteMaM (PJIIEKTPOHHBIM OMOJIMOTEKAM )

5. MarepuajibHO-TeXHHYECKOe o0ecreyeHue

Aynutopun u naboparopun kadenpsl « Xumbuorex» [1K-411, I[1K-433 o6opynoBaHsl
KOMIIBIOTEPHON M TPOEKTHOM TEXHUKOM.
Jlnst mpoBenieH st 1a00paTOPHOTO MPAKTHKyMa Ha COBPEMEHHOM YPOBHE IPH BHITIOJTHEHUT
1abopaTopHBIX PpaboT MPEayCMOTPEHO UCIIOJIB30BAHUE CIIETYIOIIETO 000PYI0BAHMUS:
. AKBaIUCTUILIATOP.
. AHANUTHUYECKUE BECHI.
. TexHn4ecKne BECHI.
. DNEKTPUUECKU TOTYyPOBOIHUKOBBIN BBHITPSIMUTEb.
. MunnuamnepmeTpsl.
. CymmunbHbIi mkad.
. @TOPOIIACTOBBIE KAIOPUMETPHI.
. TepmoMeTpsl.

9. DnexTpoau3ephl.

10. pH-MeTp-noHOMETpHI.

11. Cnexrpodoromerp CD-56.

12. UK-®ypbe cIEKTPOMETP C MPECCOM PYUHBIM THIPABIHYECKUM.

13. ®oromerp KDK-3-01 poTosnexkTpudecKuid.

14. YcTaHOBKA ¢ BpalalOMIUMCs AUCKOBBIM dekTpoaoM (BDI-06).

15. IlorpyxHoii TepmocTaT-niupkysatop LOIP LT-208 u TepmocTaT upKyIsIITAOHHBINA

BT3-2.

16. ABromaruueckuii Turparop TitroLine Alpha.

17. Ilotenmoctat mapku [IPC PRO-M.

18. HoytOyxk ¢ ycranoBinenusiMu cpectBamu MS Office PowerPoint.

19. MynpTME IUIHBIN TPOEKTOP ¢ NEPEHOCHBIM DKPAHOM.

20. CnektpomeTp aromHO0-a0copOumnonubiii «KKBAHT-2A»

21. BeITspKHBIE TIKADBIL.

6. MeTtoauyeckue peKOMeH/ AU

Metoauka mpenojaBaHUs — JUCHMIUTUHBI  «XUMHS  MaTepHalioBy H  peanu3alius
KOMIIETEHTHOCTHOTO TOJXOJa B H3JIOKEHHMH M BOCHPHUATHM MaTepuana IpeaycMaTpuBaeT
UCTOJIb30BaHUE CJEAYIOIUX AKTHUBHBIX M HMHTEPAKTUBHBIX (OPM MPOBENEHUS ayAUTOPHBIX M
BHEAYIUTOPHBIX 3aHATUH:

— ayJUTOPHBIE 3aHATHUSA: JIEKI[UH, Ta00paTOpHbIE pabOThI, TECTUPOBAHUE;

03O W W —

— BHEAYIUTOPHBIE 3aHATHUSA: CAMOCTOSTEIBHOE U3YUEHUE OTIEIbHBIX BOIPOCOB, TOATOTOBKA
K JJaOOpaTOpHBIM paboTaM.
Oo0pa3oBaTte/ibHbIE TEXHOJOTHHI
Bo3moxHO mpoBeieHNe 3aHATHI U aTTeCTallMil B TUCTAaHIIMOHHOM (popmare ¢ MpUMEHEHHEM
CHCTEMBl JUCTaHIMOHHOTO oOydeHus yHuBepcurera (CJO-LMS) Ha ocHOBe pa3paboTaHHOIO
kadenpoit «XumbuoTex» 3neKTpoHHOr0 00pazoBaTeabHOro pecypea (Q0P) (cm. m.4.4).


http://chemistry.narod.ru/
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[Topsimox mpoBeaeHus: pabOT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTICIbHBIMHU
pacnopsLDKeHUSMHU [TPOPEKTOpa Mo yueOHoU paboTe W/l LIEHTPOM yueOHO-METOINYeCKOi paboThl.

6.1 Meroanyeckue peKOMeHIALUM 1JIsl IPENoIaBaTe/Isl 10 OPraHNu3aluM 00ydeHust

6.1.1. IlpenonmaBatenb oOpraHu3yeT NpenofaBaHUE AUCHUILUIUHBI B COOTBETCTBHH C
tpeboBanusimMu  «[lomoxkeHust 00 oOpraHuzaluu 00pa30BATENBHOTO Tpouecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U €T0 (puiinanax», yTBepKAEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha mepBOM 3aHATHHU MperoaaBaTeNb JOBOAUT IO CBEACHHS CTYIEHTOB COJCp)KaHHUE
paboueii mporpammbl aucuuruinabl (PIIJ]) u mpenmocTaBiisieT BO3MOXHOCTb O3HAKOMIIGHUSI C
IIPOrpaMMon.

6.1.3. IIpennonaBarens ocoOeHHO oOpalaeT BHUMaHUE CTYJICHTOB Ha:

- BUIBI U (OPMBI MPOBENEHUS 3aHATUNA MO JUCLUUIUIMHE, BKIIOYAs MOPAIOK MPOBEICHHS
3aHATUNA C MPUMEHEHHEM TEXHOJOTHH JMCTAaHIMOHHOTO OOYYEeHHS U CUCTEMBbI JHUCTAHIIMOHHOIO
o0yuenus ynusepcureta (CO Mockosckoro [lonurexa);

- BHJBI, COJIEp’)KaHUWE M TMOPSAOK MPOBEACHHUS TEKYIIero KOHTPOJS YCIEBAaeMOCTH B
COOTBETCTBUU C (POHJIOM OILICHOUYHBIX CPEJCTB;

- ¢Qopmy, colepkaHue U TOPSAIOK TMPOBEACHUS MPOMEKYTOUHOM aTTecTallud B
COOTBETCTBUU C (POHJOM OILIEHOUYHBIX CPEACTB, IpeycMoTpeHHbIM PIT/I.

6.1.4. JloBomuT 10 cCBeIeHUS CTYIOEHTOB Tpaduk BBINOJHEHUS Y4YeOHBIX padoT,
npexycMmorpenHsix PIT/I.

6.1.5. Heob6xonumo ¢ camoro Havana 3aHSATHI PEKOMEHIIOBaTh CTYJEHTAaM OCHOBHYIO U
JIOTIOTHUTENIBHYIO JIUTEPATYpPy U yKa3aTh IIyTH JOCTYIA K HEH.

6.1.6. Buauane unum B KOHIIE CeMecTpa JaTh CIHCOK BOMPOCOB Jii MOJITOTOBKH K
POMEKYTOUHOM aTTecTanuu(d3K3aMeHy WK 3a4ETy).

6.1.7. Pexomennyercsa ¢akt o3HakomiieHus cTyaeHToB ¢ PIIJI u rpaduxom paboTsl
MUCHbMEHHO 3a)MKCUPOBATH TIOJIITUCKHIO CTY/ICHTA B JIUCTE O3HAKOMIICHUS ¢ conepkanuem PIT/I.

6.1.8. IlpemogaBaTenu, BenymMid JEKUUOHHBIE W JAOOPATOPHBIC 3aHITHUS, JOJKHBI
COIIaCOBBIBaTh TEMATHYECKHM IUIaH J1a00OpaTOPHBIX 3aHATHI, HCHOJIB30BaTh €IUHYIO CUCTEMY
0003HaueHH, TEPMHUHOB, OCHOBHBIX MOHATUN AUCIUTTUHBI.

6.1.9. IlenecooOpa3Ho B XOJi¢ 3aIIUTHI Ja0OPATOPHBIX PadoT 33a7aBaTh BHICTYIAIONUM U
ayJIMTOPUU JOTIOJIHUTEIbHBIE U YTOUHSIOLIME BONPOCHI C IEJbI0 BBIICHEHMS] MX MO3MLMNA IO
CYIIECTBY 0OCYKIAEMBIX MPOOIIEM.

Bo3moxHO npoBeieHNe 3aHATHI U aTTeCTalli B TUCTAaHIIMOHHOM (popmarte ¢ IpUMEHEHUEM
CHCTEMBI TUCTaHIMOHHOro o0ydeHus yHusepcurera (CJO-LMS). Ilopsnok nposeneHust paboT B
JUCTAaHIIMOHHOM (opMaTe YCTaHABIMBAETCS OTAEJIbHBIMH PACIOPSDKEHUSAMHU TNPOPEKTOpa IO
y4eOHoIi paboTe U/Uiu IEHTPOM y4eOHO-METOINYECKOi PabOTHl.

6.2 Metoanuyeckue yKa3aHus i1 00y4AIOMINXCS 110 OCBOCHUIO U CHUIIIHHBI
6.2.1. CrymeHT ¢ caMOro Hadaja OCBOCHUS JTUCIUIUIMHBI JIOJDKEH BHHUMATEIHHO

O3HAaKOMUTCA C pa6oqel71 HpOl"pElMMOfI JAUCIHUITIIIMHBI.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH Ul ceOsi rpaduK BHIMOIHEHUS y4eOHBIX paldor,
npexycmorpeHHbix PIIJ] ¢ yuérom TpeOoBaHUM ApYyruxX TUCIHUIUIMH, M3Yy4YaeMbIX B TEKYIIEM
ceMecTpe.

6.2.3. [lpu mpoBeneHNH 3aHATHH U MPOIEAYP TEKyIIeH M MPOMEKYTOYHOW aTTECTAIMU C
UCITOJIb30BAaHUEM HHCTPYMEHTOB WH(OPMAIIMOHHON 00pa3oBaTeNbHOM Ccpeabl AMCTAaHIIMOHHOTO
obpa3zoBanus yauBepcurera (LMS Mockosckoro IlonuTexa), kak BO BpeMsi KOHTAKTHOW paOOTHI ¢
npernojiaBaTeseM, Tak U BO BpeMs CaMOCTOSTENbHOW paboThl CTYJIEHT JOJDKEH 00eCleduTh
TEXHUUYECKYI0 BO3MOXXHOCTh JMCTAaHLUMOHHOTO TMOJKIIIOUEHUS K CHUCTEMaM JHUCTaHIMOHHOIO
oOyuenust. I[Ipy OTCYTCTBHMM TakoHd BO3MOXKHOCTH OOCYJUTh CHUTYyallMI0 C IpernojaBareieM
JUCIUTUIAHBI.
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VYcnemHoe u3ydeHHe Kypca «XUMHS MaTepHaloB» TpeOyeT OT cTyneHTa paboThl IO
KOHCIIEKTUPOBAHUIO MaTepuaia, HU3JaraéMoro Ha JICKIUSAX, BBIIOJHEHHUsS Ja0OpaTOPHBIX U
UHIWBUAYANbHBIX paboT 1O KakAoM u3ydaemoi Teme. B Marepuamax  ydyeOHUKa-
npakTukyma/marepuanax ~ OOP  cienyer  O3HAaKOMMTbCA € IPUMEpaMU  BBIIOJIHEHUS
CaMOCTOSITENIbHBIX 33JaHUN 10 U3yYaeMOl TEME, U ONUPAsICh HA HUX BBIIOJHUTH MHAUBUAYAIbHOE
3aJlaHHe, OLICHUTh CBOW YPOBEHb IOATOTOBKH, UCIOJb3Ys TECT AJIS CAMOKOHTPOJS C YKa3aHHUEM
OTBETOB. B ciyuae HenpaBWIBHOIO OTBETa Ha TECTOBBIM BOIIPOC CIIEAYET BEPHYThCS K CTaThe
y4eOHHKa 10 JaHHOH Teme.

JIaGopatopHbie pabOThI HAPABJICHBI HA KCIIEPUMEHTAILHOE U3yUYSHHE TEOPETUUECKUX

MOJIOKEHUH M (OPMHUPOBAHUE MNPAKTUYECKMX YMEHUH W HaBblKOB. [Ipu moAroroBke k
npezcTosIel 1abopaTopHOl paboTe CTYIEHT JOKEH 0(OPMHUTH KOHCIIEKT:

- HamMcaTh 3arjaaBue J1a0opaToOpHOI pabOThI U ee MOPAIKOBBIN HOMED;

- yKa3aTh 1eJb paboThl, 000pyI0BaHNE U PEAKTHBHI;

- U3JIOKUTH M1OCIIEI0BATEIbHOCTD BHIMOJIHEHUS paboThI;

- HaYepTUTh TaOJIUILy /Ul 3aHECEHUS MIOJyUYEHHBIX PE3YyJIbTaTOB;

- Ip1 HEOOXOAUMOCTH CJIeJIaTh PUCYHOK SKCIIEPUMEHTAILHON YCTaHOBKH.

- 03HAKOMHUTKCS C IPABUIIAMU TEXHUKHU 0€30aCHOCTH TPH BBHITIOJTHEHUHU pabOTHI.

Ilo pe3ynbratam pabOThl CTYIJEHT JOJDKEH CAelaTh BBIBOABI U OOCYIUTh HX C
npernojaBaTesieM IpHU 3alUTe padboTHI.

CryneHTbl, HE BBINOJIHUBIINE B IOJHOM 00beMe 1abopaTopHble paboThl, IPEeyCMOTPEHHbIE
PII/I, He momyckaroTcsi 10 MPOXOKICHUS MPOMEKYTOYHOW aTTECTALUU 0 JUCHUIUIMHE «XUMHUS
MaTepHaIoBy.

6.2.4. CamocrosiTenbHass paboTa SBISCTCS OOHUM W3 BUAOB YYeOHBIX 3aHATUH. llenb
CaMOCTOSITENIbHOW paboThl — MPAKTUYECKOE YCBOSHHE CTYAEHTaMH BOIPOCOB, PACCMaTpUBAEMbIX B
IIPOLIECCE U3YUEHUS TUCHUIUIMHBI.

Buapl BHEayAUTOPHON CaMOCTOSITENIbHON pabOTHI:

- CaMOCTOSTEIbHOE U3YUEHUE OTJENIbHBIX TEM AUCLUIIINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSATHSIM;

- oQopMmIIeHHE KOHCIIEKTOB, OTYETOB I10 BBIIOJHEHHBIM JIAOOPaTOpPHBIM padoTaM U
MOArOTOBKA K UX 3aIIMTE.

7. @®oHJ OLIECHOYHBIX CPEACTB

@oH/ OLIEHOUYHBIX CPeACTB mpenactasieH B Ilpunoxenun 2 x pabodell mporpamMme U
BKJIIOUYAET pa3Jieibl:

7.1. MeTozibl KOHTPOJISL ¥ OLICHUBAHUS Pe3yJbTaTOB 00YUYEeHUs

7.2 lllkana v KPUTEPHH OLICHUBAHHSI PE3YIIHTATOB O0yIEHUS

7.3. OLleHOYHBIE CpEeACTBa

7.3.1. Texyuuii KOHTPOJIb

7.3.2. [IpomexxyTouHasi aTTecTarus
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Ilpunoocenue 1

TemMaTHnuecKuil JIaH CoACPKAHUA TUCHUAIIJIMHBI «XuMus MaTepUuaJd0B» MO HANIPABJICHUIO ITOATOTOBKH
22.03.01 «MarepuanoBeeHHE U TEXHOJIOTUN MaTEPHUATIOB
[Tpodunne noaroroBku «IlepcrneKTHBHBIC MaTEPHATIBI U TEXHOJIOTHI
dopma o0ydeHHs: OUHas
I'ox nabopa: 2024/2025

(bakanasp)
Buasbi yueoHoii padoThl,
. Dopmbl
BKJIIOYASI CAMOCTOSITEIHHYIO Buabl camocTosiTeJIbHOI padoThI aTTeCTa
s padoTy CTyAeHTOB, CTY€HTOB -
o § U TPYA0EMKOCTH B 4acax H
3 =
9 ()
n/n Paznen S >
>
O 3
=
Y
=m
I/C | Jag | CPC | KCP | K.P. | K.II. | PT'P | Pedepar | K/ip | 9 | 3
2 3 4 6 7 8 9 10 11 12 13 14 | 15| 16
OCHOBBI CTPOEHHSI BelIECTBA
1.1 | DnexrpoHHOE cTpoeHue aroma. [leproandeckuit 1 8 + +
3aKOH U MePHOIHYECKas CHCTeMa
1.2 | Xumuueckast CBSI3b. 1 8 +
2. | BzauMoxeiicTBHE BeIeCTB +
2.1 | Tepmoxumusi. DHEPreTHKA XUMHICCKUX 1 8 8 +
IIPOLIECCOB
2.2 | Xumnueckas kuHetuka. Karamus u 1 8 3 N N
KaTaJIn3aTopbl. XUMHUYECKOE PABHOBECHE
2.3 | PactBOpbl. MonekynsipHbie pacTBOpHI. Teopus 1 10 10 + +
JIEKTPOJUTHYECKON JUCCOLMAIIUI
2.4 | lucriepcHbIe CUCTEMBI 1 6
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1 2 3 5 6 7 8 9 10 11 12 13 14 | 15| 16

2.5 | KoMIUIEKCHBIE COETMHEHUS 1 2 6 6 +

dopma aTTecTalNN 1 +
Bcero 4yacoB nmo AMCHUILUINHE B IEPBOM 102 16 32 54 3
cemecTpe

2.6 | OKHCITUTEIBHO-BOCCTAHOBUTEIILHBIC PEAKIUU.

DIEKTPOXUMHUYECKUE TTPOIIECCHI. 2 3 4 10 + +
["anbBaHMYECKHI DIIEMEHT

2.7 | ToIIMBHBIC AIIEMEHTBI. DIIEKTPOJIN3.

Koppo3sus u 3amura metamioB. 3alluTHBIC 2 2 4 10 + +
MOKPBITHSL.
3. | CBoiicTBa HEOPraHUYECKHX BEIIeCTB
3.1 | O0mas xapakTepUCTHKA METAJIJIOB 2 1 2 + +
3.1.1 | Merasuisl S-ceMelCcTBa, ¥ CBOMCTBA MX
o 2 1 4 3 + +
COCJMHCHU N
3.1.2 | Meraibt P- cemeticTBa 1 cBOfiCTBA HX 5 1 4 ’ N N
COCIMHEHU N
3.1.3 | Merasutsl d- ceMelicTBa, ¥ CBOMCTBA MX
o 2 1 4 3 + +
COCIMHEHUIA.
3.2 | O0mas xapakTepUCTHKA HEMETAJIOB 2 1 2 + +
3.2.1 | Boiopo/ ¥ rajioreHbl 2 1 4 2 + +
3.2.2 | Hemeramunsl VIA rpynmst 2 1 4 2 + +
3.2.3 | Hemeraiuibl VA rpymiisl 2 1 2 2 + +
3.2.4 | Hemeramnsl I11Au IVA rpynn 2 1 2 2 + +
4. | OpranuyecKkue coeTHHEHHS
4.1 | Crpoenue, knaccuukanus u CBOMCTBa ) ) 4 10 N
OpPraHUYeCKHUX COETUHCHUI

4.2 | TlonumepHble MAaTEPHAIIBI 2 2 10 +
dopma aTTecTallUU 2 +
Bcero 4YacoB N0 JMCHUIUIMHE BOBTOPOM 114 18 6 60 5
cemecTpe
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Ipunooicenue 2
OOHJIONEHOYHBLIX CPEJICTB
MO INCIHUIIJIMHE

«X¥UMHS MaTepHaJIOB)
Hanpasnenue moarotoBku

22.03.01.«MarepuanoBeieHHE U TEXHOJIOTUN MaTEPUATIOB)
Ob6pazoBarenpHas mporpamma (podUITs TOrOTOBKH )
«IlepcriekTUBHBIE MaTEPHUAIIBl M TEXHOJIOTUI

B mpounecce O6y‘ICHI/IH B TCUCHHUEC CEMECCTpA MCIIOJIB3YIOTCA OLUCHOYHBIC CPCACTBA TCKYIICTO
KOHTPOJIA yCHICBACMOCTU U MPOMCIKYTOYHBIX aTTeCTallu. HpI/IMeHSIIOTCSI CJICAYIOUC OLCHOYHBIC
CpeaACTBa: KOHTPOJIBHBIC pa6OTBI, TCCTHI, 3al1UTa J'Ia60paTOpHBIX pa60T, 3a4€T.

1. MeToabl KOHTPOJISI U OLICHMBAHUS Pe3YJbTATOB 00y4YeHHUS

Hanmenosanue IIpencraBnenne
Ne OIIEHOYHOTO Kparkas xapakTepuCcTHKa OLIEHOYHOTO OLICHOYHOTO CPE/ICTBA
0oC Cpe/icTBa CpeacTsa B ®OC

CuctemMa CTaHAAPTU3MPOBAHHBIX 3aJaHUM,
1 Tecr MO3BOJIAIOIIAs aBTOMAaTU3UPOBATh
(T) [poLesypy HM3MepeHHs YPOBHS 3HaHUU WU
YMEHHM 00y4aromerocs.

doug TeCTOBBIX 3alaHUI

CpencTBO TPOBEPKUM YMEHUN MPUMEHSTH

KonrtpomnbHas [TprMepbl KOHTPOJIBHBIX
2 MOJyYeHHbIE 3HAaHUS JUId pELIeHUs 3a71ay
Pa6ora (K/p) pabor
OIIPEIETICHHOT0 THIIA [0 TEME WM Pa3Ieiy
CpencTBO IPOBEPKM YMEHMHM U HaBBIKOB
3 37IP OPUMEHATh TOJy4YE€HHbIE 3HAHUS IS 3agaHus IS 3alUThI
pelleHusT  MpakTHYEeCKUX  3agad ¢ 1abopaTopHbBIX paboT

MOMOIIBbKO MHCTPYMCHTAJIbHBIX CPEACTB.

2. llIxajaa u KpUTEPUHU OLIEHUBAHUS Pe3YJIbTATOB 00y4YeHUsI

®opMa NPOMEKYTOUYHOM ATTECTAUM: IK3AMEH.

OO0s13aTeNbHBIMU  YCIIOBUSIMA  TIOATOTOBKHM CTYJIEHTAa K TMPOMEXKYTOYHOW aTTecTaluu
SIBJISICTCSI BBITIOJIHEHUE M 3aIlUTa CTYJIEHTOM JIA0OPAaTOPHBIX paboT, MPEeayCMOTPEHHBIX pabodeit
MpOrpamMMoil U MPOXOXKIECHUE BCEX MPOMEKYTOUHBIX TECTOB HE HMKe, ueM Ha 50% MpaBUIIbHBIX
oTBeTOB. [IpoMekyTOUHBIE TECTUPOBAHUS MOTYT IIPOBOJIUTCS KaK B ayJUTOPUN Y HUBEPCUTETA IO/
KOHTPOJIEM MpernoaBaTelis, TaK U JUCTAHIIMOHHOM opmate Ha YCMOTPEHHUE PEnoaaBaTersl.

IIxaJa oneHUBAHUSA Onucanue
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BrimonmHeHsl Bce Buabl yueOHOH paboThl, mpemycMoTpeHHble Paboueit
nporpammoii. CTyJCHT NEMOHCTPHPYET COOTBETCTBUEC 3HAHWH, YMEHUH,
HaBBIKOB TPUBEJCHHBIX B  Ta0NMIaX MoOKa3areled, Omepupyer
OTinyHO MPUOOPETCHHBIMU 3HAHUSMH, YMEHHUSMH, HaBBIKAMHU, NPUMCHSIET UX B
CUTYAIIUSAX MOBBIIICHHON CIOXHOCTH. [IpH 3TOM MOTYT OBITH JOMYIICHBI
HE3HAYUTEIbHBIC OIIMOKK, HETOYHOCTH, 3aTPYJAHEHUS TPU TIepeHOCe
3HAHWUH ¥ YMCHHI HA HOBBIC, HECTAHIAPTHBIC 3aJaHHUS

BrimonHeHsl Bce BUABI Y4eOHOH paOoThI, HpeaycMOTpeHHble Paboueit
nporpaMMoii.  CTyZEHT  JEMOHCTPHUPYET  HENOJHOE,  IPaBHIBHOE
Xopormio COOTBETCTBHE 3HAHWH, YMEHHH, HABBHIKOB NPHUBEICHHBIM B TaOnMIax
nokazarened, InuOO eciMm TpH  3TOM  ObUTM  JONMymeHBl  2-3
HECYIIECCTBCHHBIC OINOKY.

BreinmonHeHsl Bce BHABI yueOHOH paboOThI, mpeaycMoTpeHHble Paboucit
nporpamMmmor. CTyIeHT TEMOHCTPUPYET COOTBETCTBHE 3HAHUH, B KOTOPOM
VY 10BIETBOPUTEIILHO POTP 4 pupy ’ P

OCBeIlleHAa OCHOBHAs, HanOoJiee Ba)KHAS YacTh MaTepuaia, HO MPU 3TOM

JIOTTYIICHA OJTHA 3HAYUTEIIbHAS ONTMOKA WX HETOYHOCTb.

He BwuimomHen oamH wiam  Oonee  BUAOB  ydeOHOW  paboThI,
mpenrycMOTpeHHBIX Paboueit mporpammoii. CTyOeHT JEMOHCTPUPYET
HCIIOJITHOC COOTBETCTBHEC 3HaHI/II\/'I, YMCHI/II\/'I, HaBBIKOB TIPUBCACHHBLIX B
TabMMImax  IoOKaszaTesied, JOIMYCKAaroTCsd  3HAYUTElbHbIE  OLIMOKW,
HeynosnerBopuresbHO N o
IMPOABIIACTCA OTCYTCTBUEC 3HAaHUU, YMCHHHU, HaBbIKOB 10 pany
HOKa3aTeJ’IeI>i, CTYACHT HCIBLITBIBACT 3HAUWUTCIBHBIC 3aTPYAHCHUA IIpU
ONEPUPOBAHUM 3HAHWSIMHM W yYMEHHAMH IPH KX IEPEHOCE Ha HOBBIE

3alaHHs.

3. OueHo4HbIEe CpeacTBA
3.1. Tekyuuii KOHTPOJIb
IIpuMepHbIe BAPUAHTHI KOHTPOJIBHBIX padoT
KonTposbnas paGora Nel

1. CocraBbTe MOJIHYIO 3JEKTPOHHYIO M 3JEKTPOHHO-TpadUuecKyro (OpMyIbl 3JIEMEHTa C
MOPSIIKOBEIM  HOMEpOM  22. VYKaXuTe JJIEKTPOHHOE CEMEHCTBO, HANUIINTE 3HAYCHHS BCEX
KBAaHTOBBIX YHceN (POPMUPYIOIIETO AJIEKTPOHA aTOMa 3JIEMEHTA.

2. PaccumraiiTe CTaHJApPTHYIO SHTAIBIUIO peakiuu: 4Feq)+302rn=2Fe203x). Yraxwute
9K30- WIH YHIOTEPMUUYECKON OyAET JaHHas peaKIiHsl.

3. Kak m3meHuTcs ckopocth xumudeckon peakuuu: Howy + loy—> Hlr), ecm:a) ymenpmmth

koHIuenTpaiuio Hz B 2 pasa; 6) moBeicuts Temmeparypy npoiecca na 60°C (y=4)?
4. CocTaBbTe BRIpOKECHHE KOHCTAHTHI XUMHUYECKOTO paBHOBECHS IS TIporiecca 3.
KonTtpoubnas pa6ora Ne2

1. B kakom o6weme 0,1 H# CuSO4 comepxutcs 8 T 6e3Bo1HOM conn?

2. Kakue u3 ykazaHHbIX conell mojBepraroTcs ruaponusy? [IpuBenure MosieKysipHbIE U
MOHHbIE YPaBHEHHUS TUIPOJIN3a, YKAKUTE peakluio cpeibl. AueraT aMMoHus, HUTpaT xpoma(lll),
KapOOHAT JIUTHS, CyTb(aT He3usl.

3. Paccuuraiite KoHIEeHTpanuio nonos H* u OH™ B pactsope, pH koroporo 9,3.
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4. Vxaxure tin OBP 18 xaxaoll M3 NpHUBEIEHHBIX CXeM peakuuil. PaccraBbre
KOA(p(UIUEHTHI, TMOJNB3YACh METOAOM JJEKTPOHHOTO OanaHca. YKaXUTe OKHUCIUTENb U
BOCCTaHOBUTEIIb:

KMnO4 — K2MnOg4 + MnO2 + O;

Sn + HNO3(p)— Sn(NOz3)2 + NHsNO3 + H20

5. PaccraBbre KO3QdunmMeHTsl B npuBeneHHBIX cxemax OBP, monb3ysace merogom
nonypeakuuit. PHz + CuSO4 + H20 — H3PO4 + Cu + H2SO4.

KonTtpoJsbHnas padora Ne3

1. Beraucinure DJIC snemenTa, cocrosiero u3 Zn B 0,1 M pactBope ZnSO4 u Pb B 0,05 M
pactBope Pb(NOz)2. CocTaBbTe cXeMy dJIEMEHTA.

2. OmnpegenuTe, Kakol W3 HAXOIALIMXCA B KOHTAaKT€ METAJUIOB, OyAeT MOJBEprarbcs
KOppO3uMu B arpeccuBHOM cpeze. Hanumunre ypaBHEHMs] KaTOJAHOIO U aHOJAHOI'O MPOILIECCOB B: a)
KHCJION; 0) HeWTpansHOU cpenax: Cu — HQ.

3. Hanmmmute ypaBHEHHs peakIUil »3JIEKTPOIM3a PACTBOPOB COJEH HA HWHEPTHBIX
anektpoaax: KoSe u Rb2SO4

4. Yepes pactBop AgNO3 nponyckanu Tok cuioit 6 A B reuenun 30 muH. KakoBa macca
BbIIETIUBIIIETOCs cepedpa?

KoHTponb camocTosTenbHOM pabOThl 00YYarOIIMXCs OCYLIECTBIISETCS C HCIIOJIb30BAHUEM
MIPOMEKYTOUHOTO TECTUPOBAHUS B CHUCTEME AHUCTAaHIMOHHOrO oOyueHusi ynusepcuteta (CHO
Mockogckoro [Tonurexa).

Oo0pa3sen TecToBBIX 3a1aHUI 10 TeMe « TepMoxumMus. JHEPreTUHKa XMMHUYECKUX MPOLECCOB»

1. Kak Ha3bIBaeTcsi PHEpPrusl JBM)KEHUS U B3aUMOAECWMCTBMSI BCEX YACTUL[ CHUCTEMBI, 3a
UCKITIOYCHHEM KMHETHYECKON PHEPruM IBUKEHHSI CUCTEMbI U MOTEHIIMAIBLHON SHEPruu ee B IoJe
TATOTCHUS?

1) sHTANBINS;

2) BHYTPEHHSS SHEPTUS;

3) norenuuan ['u60ca.

2. Kax Ha3pIBaeTcs (QYHKIHUS COCTOSHHSI, XapaKTepHU3YIOUIas TEIIOCOJEPKAaHUE CHUCTEMBI
npu p=const?

1) sHTaNBIUS;

2) sneprus I'u60ca;

3) sHTpONMSL.

3. Ilpu aGcomoTHOM HyJie SHTpOMUs Beex Teid paBHa 0- 3T0:

1) IlepBblit 3aKOH TEPMOJAMHAMUKH;

2) Bropoii 3aKk0H TepMOINHAMUKH;

3) TpeTuii 3aKOH TEPMOAMHAMUKH.

4. He npuberas x pacyeraM, OINpeeNUTe 3HAK U3MEHEHMs SHTPONUU IPU CTaHJAPTHBIX
ycnoBusx st peakiuii: 8)2S02)+02=2S03(r); 0)NH3 ) +HBr(r)=NH4Br).

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

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

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

5. Paccuuraiite Temmnepatrypy paBHOBECHS I OOPaTUMOM peaKIiH, €CII AHp0=260,3 kK,
AS=282 JTx/K:

1) 0,92 K;

2) 923 K;

3) 1,08 K.

6. Kak Ha3bpIBalOTCS peakiiny, MPOTEKAIOIINE C BBIICIICHHEM Teruia?

1) rereporeHHsIe;

2) BK30T€PMHUYECKHE;

3) sHIOTEpMUYECKHE.
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7. IlogBoauMasi K CUCTEME SHEPTHsl PacXOAyeTcsl Ha yBeIUYEHUE BHYTPEHHEH SHEPruu H
coBeplIeHre paboThl IPOTUB CUJI BHEIITHETO JIaBJICHUS - 3TO:

1) IlepBblii 3aKOH TEPMOAMHAMUKY;

2) BTopoii 3aK0H TepMOAMHAMUKH,

3) Tpetuii 3aKOH TEPMOAUHAMUKH.

8. Kak Ha3pIBaeTcst KpuTepHii caMOMpPON3BOIBHOIO MPOTEKAHUS PEAKIMH MPU TOCTOSTHHOM
IaBJIECHUN?

1) sHTaIBIINS;

2) sueprus I'u60ca;

3) sHTpoOMmMHS.

9. OyHKIMS COCTOSHHUS, XapaKTEPU3YIOIIAsi CTENEHb HEYNOPAI0YEHHOCTH CUCTEMBI, — 3TO:

1) sHTaIBIINS;

2) sueprus I'u60ca;

3) sHTpoOmMHS.

10. KakoBa crannmaptHas SHTanbnus oOpasoBanus okcuaa 6apus — BaO B k/[x/mMounb, ecinn
npu okucieruu 0,2 Mmoib 6apust Beieauinoch 111,62 kJx terna?

1) 1116,2;

2) 2232,4;

3) 558,1.
Kniouu k mecmoevim 3a0anusim
Ne Bonpoca | 1 2 3 4 5 6 7 8 9 10
Ne orBeta 2 1 3 3 2 2 1 2 3 3

Ilepeyenb BONPOCOB /il MOATOTOBKH K 3K3aMeny (1 cemecTp)

1. BomHoBas ¢yHKIUS. DJIEKTPOHHOE 00Jako M opOuTamb. KBaHTOBBIE 4YHCIIA, HX
B3aUMOCBS3b.

2. 'maBHOE KBaHTOBOE YHUCIIO. DHepreTudeckue ypoBHU. OpOuTaibHOE KBAHTOBOE YHUCIIO.
[ToxypoBuu. dopma S- u p- opOUTaIEH.

3. MarauTHOe KBaHTOBOe 4mcio. KonmvecTBo opOutaneid B S-, p-, d- u f- momypoBHsX,
B3aMMHasi OpUEHTAIMs ATOMHBIX OpOHUTAIEH.

4. CrnvHOBOE KBAaHTOBOE YMCIO. MaKCHUMallbHOE YHCIIO JJIEKTPOHOB Ha OpOHUTAIIAX,
MOIyPOBHSIX U YPOBHSX.

5. IIpyHIMI ¥ MTOCIIEI0BATEIBHOCTD 3AII0JIHEHHS AJIEKTPOHAMM SHEPIeTUYECKUX YPOBHEU U
MOlypPOBHEN B MHOT'O3JIEKTPOHHBIX aTOMaX.

6. MakcuManbHOE YHUCIIO AIEKTPOHOB Ha OpOUTANIAX, TOAYPOBHSIX U YPOBHSX.

7. IpaBuino [Taynu u npasuio ['yHaa (mpuMepsl IpUMEHEHU ).

8. DnemMeHTapHbIE YaCTULIbI: 3JIEKTPOH, MPOTOH U HEUTpoH. VX 3apsn u macca.

9. 3apsa sapa M NOPSAKOBBIM HOMEp 3JIEMEHTa B NEPUOJUYECKON cucteMe. MaccoBoe
YUCII0, AaTOMHAs Macca dJieMeHTa. M30Tomsl.

10. Ilepuonnueckuii 3akon [[.M1.MenzeneeBa u nepuoguveckas CUCTeEMa SJIEMEHTOB C TOUKHU
3peHUs! CTPOEHUS IEKTPOHHOU 000s0ukH aToMOB. CoBpeMeHHast (GOpMYIIHPOBKA MEPHUOIUIECKOTO
3aKOHA.

11.Ilepnonnueckas cuctema 3iaeMeHTOB. Ilepumonbl u rpynmsl smemeHTOB. [IpmumnHa
MIEPUOUYECKOTO0 U3MEHEHHUS] CBOWCTB DJIEMEHTOB.

12. Paguyc aToma, SHEprus MOHU3ALMHU, CPOJICTBO K DJIEKTPOHY, JIEKTPOOTPULIATEILHOCTD
(90). N3menenue 3THX apaMeTpOB MO MEPUOJIaM U IPYTIIaM NepUOJUUECKON CUCTEMBI.

13. OcHOBHBIE XapaKTEPUCTHUKU XUMHUYECKOW CBSI3M (AJIMHA CBSI3U, DSHEPrus CBS3H,
HOJISIPHOCTD CBSI3M). BajeHTHBIE YIIIbIL.

14. 3meHeHne MOTEHIMAIBHOW SHEPTHUH CUCTEMBI PU COMMKSHHUH JIBYX aTOMOB BOJOPO/IA.
JlnHa 1 9Heprus CBsI3U B MOJIeKyJie BoJopoja. Vi3MeHeHHe SHepruy CUCTEMBI NMPH 00pa3oBaHUU
XUMHYECKOW CBSI3H.
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15. Mexanusm o0pa3oBaHus KOBaJICHTHOM cBs3u. OO11as napa 351eKTpoHoB. KoBaieHTHOCTD
atomoB. KoBaneHTHass HemonspHas | HoJsipHas cBs3b  (npumepsl). Haceimaemocts
HAIpPaBJIEHHOCTb KOBAJEHTHOM CBSI3H.

16. Mexanu3M oOpa30BaHUs HETOJSIPHOM M TOJSIPHOW KOBAJCHTHOW CBS3W Ha IMpPUMEpE
modekya Cl, u HCI.

17. - u m -cBs13u. IIpocTbie ¥ KpaTHbIE CBS3U HA IPUMEPE MOJIEKYJIbI a30Ta.

18. Mexanusm oOpa3oBaHus HOHHOM cBs3u. IlpaBuino okrera. MoHHas CBsI3b Kak
NpeAesibHbIA CiTyyall KOBaJEHTHOM moJsipHOM cBsi3u. CTeneHb MOHHOCTH XMMHYECKOW CBSI3M U
BiUsiHUME HAa Hee A D0 B3auMOJEHCTBYIOLIUX aTOMOB.

19. BajleHTHOCTh aTOMOB B OCHOBHOM U BO30YJI€HHOM cOCTOsIHUH. [ mOpuaHbIe opOuTaimy,
ux popma. Tunbl rubpuausanuu: sp, SP2, SP° u pacrnonoxkeHue opoUTaneii B IPOCTPaHCTBE.

20. Banentnsie yrubl. [IpocTpanctBenHass ¢opma Monekyn. JIuHeWHbIe, YTJIOBBIE U
nupamMuiaibHble MOJIEKyJIbl. CXeMbl IePEKPhIBAHNS BAJIEHTHBIX OpOUTaNEl B 3TUX MOJIEKYJIaX.

21. JQunoybHBIA MOMEHT. J[MMOJbHBII MOMEHT XMMHUUYECKOW CBSI3U U MOJIEKYJ CJIOKHOTO
BELIECTBA.

22. llonsarus "cucrema', "¢daza", "kommoneHT" (ompeneneHus). IlomoreHHole Hu
reTeporeHHble peakluu (IpUMepHI).

23. DHeprerudeckue 3(PpPexThl XUMHUUECKUX peakUUid. DK30- U S3HAOTEPMUUYECKUE PEAKIIUU
(mpumepsl). DHTanbnUs. 3akoH ['ecca u ciieACTBUS U3 HETO.

26. Ilpumenenue cineacTBUM M3 3akoHa l'ecca Juid pacyeTa JHTAIBINUN XUMHUYECKHX
peakuuii. CTaHapTHBIE YCIOBUS. DHTANbBINS 00pa30BaHUsl CI0XKHOI'O BELECTBA.

27. CpenHsdss U HUCTHUHHAs CKOPOCTh XMMMUYECKON peakuuu. BiusHHEe KOHLEHTpauuu
pearupyoImux BEIECTB Ha CKOPOCTh XMMUYECKON PEaKIMK. 3aKOH JEHCTBYIOINX MACC.

28. I'omoreHHble XUMHUYECKHE peakiuu (mpumepsl). BinsHue Ha CKOPOCTh TOMOI€HHOMN
peaKuy KOHLEHTPAluu pearupyonx BEMECTB. 3aKOH AecTByomux Mace. Koncranra ckopoctu
peakuuu.

29. BnusHue TemmepaTypbl Ha CKOPOCTb XMMHYECKOW peakiuu. AKTHUBHBIE MOJIEKYJIBI,
SHEeprus akTupBauuu. [IpuunMHa 3aBUCUMOCTH CKOPOCTH XHMMHUYECKOW pEaKkIMH OT TEeMIIepaTyphl.
VYpasuenue Baut-I'odda, TemneparypHsbiit ko3 duiiment.

30. I'ereporennslie peakiuu (nmpumepsl). CKOPOCTh T€TEPOreHHON peakiuy, BIMSIHUE Ha Hee
TG dy3un U MOBEPXHOCTH paszena ¢a3. Koncranta paBHOBecHs AJIsl T€TEPOreHHON peakiuH.

31. Karanu3 u karanuzatopsl. Katamus roMoreHHbI U reTepOreHHbIN, MOJ0KUTENbHBIN U
OTpULATENBHBIN. MexaHu3M IelcTBUsA KaTaau3aTopoB. lIpuMepsl mpUMeHEHHs KaTaau3aTopoB B
MPOMBIIIIIEHHOCTH.

32. HeobOpatumble u oOpaTuMble peakiuu (mpuUMepbl). XHUMHYECKOE paBHOBECHE B
TOMOT'€HHBIX U T€TepOreHHbIX cucTeMax. KoHcTaHTa paBHOBECHS.

33. IlpaBuno Jle-Illatenpe M mNpHUMEHEHUE €ro K paBHOBECHBIM cHcTeMaM. BiusHue
TEMIEPATypbl, AABJICHUS M KOHIEHTPAI[MM PEArupyIOLIUX BEIIECTB Ha IOJOKEHUE PaBHOBECHS.
IIpumepsl.

34. BausHHe TeMIeparypbl, JIaBJI€HUS M KOHIIEHTpAallMM pearupyroliux BelIecTB Ha
nojoxeHue paBHoBecHus. Ilpumepsl. BbiOOp onTUManmbHBIX YCIOBUH MPOBEAECHUS XHUMHUYECKHX
peakmuii Ha mpuMepe cuHTe3a ammuaka: N2 + 3H2<>2NH3; AHxp < 0.

35. PactBopsl. CriocoObl BBIpa)KE€HHUsI COCTaBa PAacTBOPOB (MaccoBas 0JsI, MOJSpHAs U
HOpMaJslbHasi KOHLIEHTpaluuu, TUTp). HackllieHHble, HeHACHIIIEHHbIE U MEePEChIEHHbIE PACTBOPBI.
[Tepexpucrannuzanus.

36. TemnoBbie >(PpdekThl MpHU PACTBOPEHHH KPUCTAIUIMYECKOTO BEIIECTBA B JKUIKOCTH.
ConbBaTanus U ruapaTanus. DHTAIbIUS pacTBOpeHUs. BiusHue TeMieparypbl Ha paCTBOPUMOCTh
KPUCTAJIJIMYECKOT O BEIECTBA B KUAKOCTH.

37. PacTBOpUMOCTH T'a30B B KUJKOCTHU. 3aBUCUMOCTb PaCTBOPUMOCTH T'a30B B KUIAKOCTU OT
nasieHust (3akoH ['enpu) u Temmeparypsl. [Ipumenenue mnpaswia Jle-lllatense k mpoueccy
pacTBOPEHMs ra3a B AKHUIAKOCTH.
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38. DAEKTpONUTHI U HENEKTPONUTHI. Teopus anekTponuTuyeckoi nuccounannu. CreneHp
(o0) 1 xoHCTAHTA (Kauc.) Aucconuaru. DakTOpbl BIMSAIONME HA O M Kmye? CHIBHBIC U Cl1a0ble
3JICKTPOJIUTHI (TIPUMEPHI).

39. uccoumanusi 3aeKTponuToB. CTyneHuyaTas JUCCOLMAIUsl KUCIOT U ocHoBaHuiM. Ha
npumepax aucconuanuu pochopuoit kucinorel (H3POs) u ruapokcuma xodampra (1) Co(OH)s.
KoHcTaHTa 31eKTpOoIMTHYECKON AUCCOLUALIH.

40. 3akoH pazOaBneHus OcTBaibla s CJa00Oro OWHAPHOTO AJICKTPOJIUTA (BBIBOM).
BinsHue KOHLEHTpaluu pacTBOpa CJIadoro 3JEKTPOJIMTa Ha CTENEHb AJIEKTPOJIUTUYECKON
JUCCOLIMAIUY.

41. MoHnooOMeHHbIE peakIMu ¢ 00pa30oBaHUEM OCajJKa, ra3a, cJiadoro 3JIEKTPOIUTa WU
KOMILJIEKCHOTO HOHA (TIPUMEPHI).

42. Tlpou3BeneHNE PAcCTBOPUMOCTH W TMPHUMEHEHHE €ro JJs BBIUMCICHHUS KOHIICHTPALUU
HACBILIEHHOT'O PAacTBOPa U BO3MOKHOCTH BBINAJICHHS OCaJIKa U3 pacTBOPA.

43. DnektponuTtHueckas auccouuanus Bojbl. KoHcranta auccommainuu Bojabl. MoHHOE
npou3sBeneHue Boibl. Bogopoausiii mokaszarens (pH) pactBopos.

44. KoHueHTpauuss MOHOB BOJOpOJa W HMOHOB THAPOKCUAA B HEUTpaNbHBIX, KHUCIBIX U
HIeNOYHBIX pacTBopax. [lokazatens pH u ero 3HayeHue B 3TUX pacTBOpax.

45. Tunpomu3 coneid. Crynenuarbii rtujgponu3. HWismenenune pH npu rugposnuse.
HeoOparumplii ruapoms.

46. CreneHb U KOHCTaHTa TUapoin3a. BiusHue TemnepaTypbl 1 KOHLIEHTPALUK pacTBOpa Ha
TUAPOIIN3.

47. Knaccudpukanusi OUCIEPCHBIX cUcTeM. [loBepXHOCTHBIE —siBICHUS. AJcopOuusi.
[ToBepXHOCTHO-aKTUBHBIE BEIIECTBA.

48. Kommounmusie cuctemsl (30mu). IlomydeHume KoutOMIHBIX pacTBOpoB. CTpoeHue
KOJUTOMHOM dYacTUIbl M MuLeUbl. JlnoduibHbie W 1MO(OOHBIE KOUIOUABL. Y CTOHYMBOCTH
KOJUIOMJIHBIX CUCTEM.

49. KommnekcHble coenuHeHus. KomriuiekcooOpa3zoBaresb, JIMTaHIbl, KOOPAWHAILMOHHOE
ynciio. BHyTpeHHss 1 BHEIIHsIS cepbl KOMIIJIEKCHOrO coequHeHus. HoMeHkaTypa KOMITJIEKCHBIX
COCIMHEHU.

50. Obpa3oBaHne XUMHYECKON CBS3H B KOMIUIEKCHBIX COCTUHEHHUSAX 110 METOLy BAICHTHBIX
cBs3ed. MaruuTHbIE CBOMCTBA KOMILIEKCOB.

Ilepeuennb BOnpocoB /11 NOATOTOBKH K 3K3aMeHY (2 cemecTp)

1. OxucnuTenbHO-BOCCTAaHOBUTENbHBIE peakuuu. CTeneHb OKHUCIECHUS M BaJICHTHOCTb
aToMoB. OKHUCIIEHHE U BOCCTaHOBJICHHUE.

2. DOnektpoHHbI OanaHc. CocTaBleHHE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA Ha
npumepe:

H2S + KMnO4 + H2SO4 — S + MnSO4 + K2SO4 + H20.

3. Tumbl OKMCINTENHEHO-BOCCTAHOBUTENBHBIX peakiuil. BiusHue ycinoBuid TpoBeneHUS
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (KUCIOTHOCTh Cpebl, TEMIIEpaTypa, KaTaau3aTop) Ha
COCTaB MPOJIYKTOB peaKLUU.

4. Dnextponus. IlocnenoBaTenbHOCTh paspsiia HOHOB Ha 3JeKTpojax. CXxeMbl MpOIecCoB
snexTponu3a paciuiaBa u pactBopa NaCl. 3akonsl anekTponnsa (3akonsl Papajes).

5. DOmnexkrponu3. CXeMbl TMpPOLECCOB 3JEKTPOIU3a C MHEPTHBIMU JJIEKTPOJAMHU H
pacTBOpUMBIM aHOJIOM. [IpuMeHeHue 31eKTpoIn3a.

6. PaBHOBecue B cHucTeMe METAI-pacTBOP €ro COJHU. YCTPOMCTBO M NMPHUHLMIT ACUCTBUS
MEPBUYHOTO rajibBaHUYECKOro AieMenTa Jlanuens-Akoou.

7. OTHOCHUTENbHBIM 3NEKTPOAHBIN mMoTeHIMal. Bomgopoausiit snexktpon. CraHaapTHBIN
SJIEKTPOHBIN TOTEHIMaN. Psji CTaHAAPTHBIX 3JIEKTPOAHBIX MOTEHIMAIOB s map Me/Me™ (psina
HanpsDKeHUH) U BBIBOABI M3 Hero. IIpuMeHeHHe CTaHAAapPTHBIX 3JEKTPOIHBIX MOTEHIHANIOB IS
orpezeNieHus: BO3MOKHOCTH MTPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIHLHON PEAKIIIH.
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8. Kopposuss meramnoB. MexaHU3M XUMHUECKOW U 3JIEKTPOXUMHUYECKONH KOPPO3UH.
[TaccuBHOCTH MeTaiI0B. CIOCOOBI 3aIIUTHI OT KOPPO3HH.

9. CaoiicTBa Heoprannueckux BemecTB. OOmIas XapaKTepUCTUKa METAJJIOB. 3aBUCHMOCTD
CBOMCTB METAUIOB OT HUX MOJOXEHHs B mnepuoanyeckod cucreme .M. Menneneesa.
Kpucrannnueckoe cTpoeHue METalioB M CIUlaBoB. Pusnyeckue cBoiicTBa. OOIIMe XUMHUYECKUE
cocTtBa. [lupo-, ruapo- H  DIEKTPOMETAUIYPrUs. DJIEKTPOIUTHYECKOE IOIyYEHUE U
paduHUpOBaHME META/IOB. 3OHHAs IUIaBKa. XWUMHUYECKUH COCTaB W CTPYKTypa CILJIaBOB.
Tepmuueckuii aHanu3, JUarpaMMbl COCTOSIHUS CILUIABOB.

10. Meramnbl s- cemeiictBa. OCOOCHHOCTH 3JIEKTPOHHOTO cTpoeHHs. Haxoxnenue B
npupoje, noiaydyenue. Pusndeckue 1 XuMU4eckue cBoicTsa. [lpumenenue.

11. Meramnsl p-cemeiictBa. OCOOEHHOCTH AJIEKTPOHHOro crpoeHus. Haxoxnenue B
pupoJe, noiaydyenue. Pusndeckue 1 XUMHUECKUe cBoicTBa. [Ipumenenue, criaBsl.

12. CoenuHeHus: METAIIOB S- ceMeNCcTBa(TUIPUIBI, OKCUIBI, THAPOKCUBI, COJIN), CBOMCTBA,
NOJTyYCHUE U IPUMEHEHHE.

13. CoenuueHus: METaIJIOB p-ceMecTBa (TUAPUABI, OKCHIBI, TUIPOKCUIBI, COIIN), CBOMCTBA,
NOJTyYCHHE U IPUMEHEHHE.

14. Meramnel d-cemeiicTBa. DIJIEKTPOHHOE CTPOCHHE, TOJOXKEHUE B MEPHOIUYECKON
CUCTEME.

15. Xapakrepuctruka coeIMHEHUN d-METalIOB B Pa3IMYHBIX CTEIICHAX OKUCICHHUS.

16. Meramwer Ib, IIb, VIIIb rpymnm. Haxoxnenue B mpupojae, momydenue. CBOHCTBa
MPOCTHIX BEIIECTB U COeTUHEHHH, MpruMeHeHue. CIiiaBbl MEIH, Kelesa.

17. OOmas xapakTepuUCTHKa HEMETauIoB. [lojoeHWe B MEPHOIUYECKOH CHCTeMe |
3JIEKTPOHHOE cTpoeHue atToMoB HeMeTaiuioB VIIA, VIA, VA, IVA rpynmn.

18. Ocobennocty (HU3NYIECKUX U XMMHUYECKHX CBOMCTB BOJOpOJa U rajoreHoB. [lomyuenue
U TIpUMEHEHHUE.

19. OcobenHocTH (U3NYIECKUX U XMMHUYECKHX CBOWCTB KHcIopoja U cephl. [lomyuenue u
IpUMEHEHHE.

20. OcobeHHOCTH (PHU3MUYECKMX M XUMHYECKHX CBOMCTB a3oTa u (ocdopa. [lomyuenne n
IpUMEHEHHE.

21. OcobOenHocTH (U3NYECKUX W XUMHYECKHX CBOWCTB YIJIepoJa, KpeMHHUs W 0Oopa,
HOJy4YeHHE U TPUMEHEHHE.

22. CBOMCTBa BOJOPOIHBIX, KHCIOopoacoaepkanux HemetawioBV A rpymnmesl, momydeHue u
IpUMEHEHHE.

23. CBo¥CTBa BOJIOPOJTHBIX, KHCIOPOICOACPKAMNX COSAMHEHM HeMeTautoBV |A rpymisl,
HOJy4YeHHE U TPUMEHEHHE.

24. CBoiicTBa BOJOPOIHBIX, KHCIOPOJICOACPKANIUX COCTUHECHUH HeMeTauIoBV A TPYIIIEI,
HOJy4YeHHE U TPUMEHEHHE.

25. CBolicTBa BOJOPOJHBIX, KHCIOPOJICOAepKanmX coeanHennii HemerawioB IIIAu IVA
IpyMIl, TOJIy4YeHUe U IPUMEHEHHE.

26. Teopust xummuueckoro crpoeHust bytneposa. Kiaccudukanust 1 0CHOBBI HOMEHKJIATYPHI
OpPraHUYECKUX COeTMHEHUH.

27. Knaccudukanus peakuuii B OpraHu4eckoi XuMHH.

28. XuMHUeCKHe CBOMCTBA KJIACCOB OPTaHUICCKUX COCTMHEHU.

29. [IpupoHble U CUHTETUYECKHE OTUMEpPBI. [IpuMepsl, ciocoObl MOTy4YeHUs, XUMHUUECKUE
Y DJICKTPUIECKHE CBOHWCTBA MTOJIUMEPOB.

3.2. [TpomekyTOYHAs aTTeCTAUS
[IpomexyTouHas aTTecTanus MpoBoauTcs Ha 1 cemecTpe oOydeHus B popme dKk3aMeHa U Ha

2 cemecTpe B popMe IK3aMeHa.
CTyIeHT JOIyCKaeTcs K 9K3aMEHY, €CJIH BBIMTOJIHEHBI CIICAYIONINE BUIBI paOOT:
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- BBITOJIHEHBI U 3aIIUIICHBI Ja00opaTopHbIe padoThI;

- IPOMIEHBI TECTOBBIE 33JaHNUs 110 BCEM T€MaM Kypca ¢ pe3yJibTaToM He Huxke 50%;

- BBITMIOJIHEHBI KOHTPOJIbHBIE pabOTHI, IPElyCMOTPEHHBIE B CEMECTPE, HA OL[EHKY HE HUXKE
«yZIOBIICTBOPUTEIHHOY.

OreHka 1o 9K3aMeHy MOXKET OBITh BHICTABIICHA 10 pe3yJIbTaTaM TEKYyIIEeH YCIIEBaeMOCTH B
TEUCHHE CEMECTPA.



