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AHHOTaNINA

JucuuiuimHa « XMMHsD» BXOJIUT B 00pa3oBaTeNIbHYIO MPOTrPaMMy BBICIIETO 0Opa3oBaHuUs
— TMporpaMMy CHelHaJuTeTa IO HaIpaBJIeHUI0 NOoAroToBku/ cnemuanbHocT 11.05.01
«PannonnekTpoHHbIE CUCTEMBI u KOMILJIEKCBD» HaNpPaBJICHHOCTH/CIICIMATH3AUN
«PagnosnekTpoHHble cUCTEMBI nepenaud MH(opManum». ucuuiumHa peanusyercs Kapeapoin
«NeSy.

JucuuiuinHa HauesneHa Ha (JOpMHUPOBAHKE Y BBIITYCKHHUKA CIIETYHOIUX KOMIIETEHIMN:

OIIK-1 «CrniocobeH mpeCcTaBuTh aJICKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HAHUUN HAYYHYIO
KapTUHY MHUPAa HAa OCHOBE 3HAHUS OCHOBHBIX IIOJIOKEHHUH, 3aKOHOB M METOJOB €CTECTBEHHBIX
HayK U MaTeMaTUKW»

OIIK-2 «CrniocoOeH BBISBIATh €CTECTBEHHOHAYYHYIO CYIIHOCTh MPOOJIeM, BO3HUKAIOIITUX
B XoA€ Mpo(ecCHOHAIBHOW JESITeIbHOCTH, W TPUMEHSTh COOTBETCTBYIOIINK (U3UKO-
MaTeMaTHUYeCKUH anmapar A UX GopMaau3alu, aHalu3a U IPUHATHS PELICHUs»

CopepxaHue QUCHMILUIMHBI OXBaThIBAET KPYr BOIPOCOB, CBSI3AHHBIX C O3HAKOMJIEHUEM
UCTOPUU XHUMHH, a TaKXKe€ C OCHOBHBIMU HAIPaBICHUSIMM U TEHICHIUSIMH pa3BUTHUS
COBPEMEHHOM XMMMH. OJTa HayKa H3y4aeT MAaTepUAJIbHBII MHUpP, 3aKOHBl €r0 pPa3BUTHA,
cneun(uyeckyro XUMHUYECKyr (GopMy JABWXKEHHMS MaTepuu. B mporecce HM3ydeHHS XUMUU
BbIpa0aThIBA€TCsl HAyYHBIH B3I Ha MUpP. 3HAHHE XUMHUHM HEOOXOAMMO Ul IIIOAOTBOPHOM
TBOPYECKOH JiesTenpHOCTH OakanaBpa JH000H HANpaBl€HHOCTH. 3HAHWE XUMHH IO3BOJISET
c(opMHpPOBaTh COBPEMEHHOE HAy4yHOE IPEJCTaBICHHE O MAaTEpUU, BEIIECTBE KaK OJHOM W3
BHJIOB JIBHKYILEHCS MAaTEPUM, MEXaHU3ME IPEBPALECHUN XUMUYECKUX COCIMHEHUM, CBOMCTBAX
MaTepuaioB O XMMHMUYECKUX IIpoleccax B COBpEeMEHHOM TexHuke. [Ipu m3yueHun Kypca XuMuu
HEO0OXOJMMO IPOYHO YCBOMTH OCHOBHBIE 3aKOHBI, OBJIAJETh TEXHUKONH XUMHUYECKHX pPacyeToB,
BbIpa0OTAaTh HABBIKM CaMOCTOSITEIbHOTO  BBINOJHEHUS XUMHUYECKHUX OKCIEPUMEHTOB U
0000menuss  ¢akroB. I[loHHMMaHMe  3aKOHOB XUMHHM IIOMOXET CTYJIEHTY B pEILICHUU
HKOJIOTHUECKUX IMpolOsieM. 3HaHME Kypca  XUMHHM HEOOXOAMMO M Ul MOCIEeIYIOIIEro
YCHEIHOT0 U3yYeHUs CIENMAIBHBIX AUCLUIIINH.

[IpenogaBanrie AMCHMILIUHBI TpeIyCMaTpPUBAeT Cleayromue ¢GOpMbl  OpraHU3AIUN
y4eOHOTr0 mporiecca: JIEKINH, JJA00paTopHbIe pabOThI, CAMOCTOSITENIbHAs paboTa 00yJaroierocs,
KOHCYJbTAITHH.

[TporpaMMo#i MTUCIUTUIMHBI TPETYCMOTPEHBI CIEAYIONUE BUABI KOHTPOJS: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B opme audhepeHIInpOBaHHOTO 3a4eTa.

OO6miast TpyJOEMKOCTh OCBOCHHS AMCITUIUTMHBI COCTAaBJISET 3 3a4eTHBIX eauHullbl, 108
4acoB.

SA3bIK 00yUYeHUs 1O AUCIUTUTMHE «PYCCKUH »



1. TlepedyeHb muaHUPYEMBIX pe3yIbTaTOB O0OYyUEHHUS MO TUCIUIUINHE

1.1. enu npenogaBaHus TACHUILTAHBI

YcBOoeHHE CTYyIAEHTaMH TEOPETHUYECKUX OCHOB OOIIed XMMHHM, XMMHHM BaKHEHUIIUX
AJIEMEHTOB U UX HEOPTaHUYECKHX COCJUHEHUH, (HOPMUPOBAHME XMMHUYECKOTO MBIIUICHUS Y
CTYJEHTOB, pa3BUTHE HABBIKOB MCIOJIb30BAaHUS CBEICHHUMN 0 (PU3NKO-XMMHUYECKUX CBOMCTBAaX
pa3jMyYHbIX CHUCTEM JUIsl CHHTE€3a COOTBETCTBYIOIIMX COEIMHEHUH, BBIIOJIHEHUE
TEPMOJMHAMHYECKUX M KHHETHYECKHX pacueToB; MPUOOpPETEeHHE HEKOTOPOro OIbITa
HKCIIEPUMEHTAIBHBIX MCCIEIOBAaHUN Il pa3pabOTKM HOBBIX METOJIOB CHHTE3a, NPHUAAHUSL
MaTepuaiaM 3aJlaHHOM CTPYKTypbl W KOMIUIEKca CBOWCTB. [IpeicraBiieHne BO3MOXKHOCTU
CTYACHTAM pa3BUThb M NPOJEMOHCTPUPOBATH HABBIKM B 00JacTH WHHOBAIIMOHHBIX
TEXHOJIOT U

1.2. JlucuumniuHa BXOAMUT B COCTaB 0053aTEIbHOM YacTH 00pa30BaTeNbHON MPOrpaMMBbI
BhICIIeTo oOpasoBanus (naiee — OIT BO).

1.3. IlepeueHb MaaHUPYEMBbIX pPe3yIbTATOB 00YUEHHUS 110 JUCLMILIMHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMH pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare M3ydeHus DUCHUILIMHBI OOYyYalOUIUiics AODKEH 00JaiaTh CIeTyOIuMH
KOMIETSHIMSIMHU WM WX YacTaMu. KoMIeTeHIIMN U HHAWKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMIETEHIIMH U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnmna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpA
KOMIIETEHIIUU KOMIIETEHIINH JOCTH)KEHUS] KOMIETCHLIUU
OIIK-1 Cnocoben
OIIK-1.3.1 3HaTh (yHIaMEHTAIbHbBIE
IIPEJICTaBUTh
3aKOHBI IPUPOBI U OCHOBHBIE (PU3UUECKUE
a/IeKBaTHYIO
COBDEMEHHOM MaTeMaTUYECKHUE 3aKOHBI
P Y OIIK-1.Y.1 ymeTb npuMeHsTh (hpuznyeckue
YPOBHIO 3HaHHUH
3aKOHBI U MaTeMaTH4YE€CKHE METOJIbI JIJIst
Ob6menpodeccnoHanbHble | HAYYHYIO KApTUHY
pelIeHns 3a1a4 TEOPETUIECKOrO U
KOMIIETEHIINH MHUPa Ha OCHOBE
MPUKIIAHOTO XapaKkTepa
3HAHHS OCHOBHBIX
o OIIK-1.B.1 BmageTs HaBBIKAMH
MI0JIO’KEHUH, 3aKOHOB .
MCIOJIb30BaHUs 3HAaHUN (QUBHUKH U
U METOJIOB
MaTEMaTHKH MPU PEIIEHUH NPAKTUIECKUX
€CTECTBEHHBIX HAyK U
3aja4
MaTeMaTUKHU
OIIK-2 Cnocoben
BBISIBJISITD
€CTECTBEHHOHAYYHYIO
CYIIHOCTH MpobJeM,
BO3HUKAIOIINX B XOA€
poQeCCHOHATBHON
eATEIIbHOCTH, U OIIK-2.3.1 3HaTh npouabHbIE Pa3AEIIb
O6menpodeccrnonanbHbIE A ’ pod paslt
MPUMEHSITh MaTeMaTHUYeCKUX U €CTeCTBEHHOHAYYHbIX
KOMIIETEHIIUH .
COOTBETCTBYIOIINN JUCLUTUTMH
¢buzuko-
MaTeMaTUYECKUN
amnmapar JJis ux
bopmanuzanuu,
aHaJIM3a U MPUHSITUS
peleHus

2.  Mecro nucuuniaunsl B cTpykType Ol
JucnurnmuHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, PaHee MPUOOPETEHHBIX 00YYaIOITUMUCS
IPY U3yYEHHUHN CIICAYIOUINX JUCIUILIHH:




«Maremaruka. MateMaTHU4YECKUM aHAIU3),

— «be30macHOCTh KU3HEICATCIBHOCTH,

— «Maremaruka. Teopust BEpOITHOCTH M MaTeMaTH4eCKasi CTATUCTHKA

—  «®usukay,

3HaHus, TMOJYyYECHHbIE NPU M3YyUYEHUU Marepuaia JaHHOM JUCIHHUIUIMHBL, HUMEIOT Kak
CaMOCTOATEJIbHOE 3HAYCHUE, TaK U UCIIOJIB3YIOTCS IIPU U3YUCHUU APYTUX AUCUUILINH:

— «MarepuanoBeicHHE

— «MeTtposiorus»

— «®Dusukay,

— «DJIEKTPONUTAHUE YCTPOUCTB U CUCTEM»

3. OOBEM H TPYJOEMKOCTh JUCIUILTAHBI
JlaHHbIe 00 00IIEM O0BbEeMe JUCIUILIMHBI, TPYIOSMKOCTH OT/ACIbHBIX BHIOB Y4eOHOU
paboTHI 10 TUCIHUTUIMHE (M PACIIPEICTICHIE TOW TPYIOEMKOCTH IO CEMECTpaM) MPEACTABIICHBI B
Tabiuue 2.

Tabmuna 2 — O0beM U TPYJO0EMKOCTh JUCIHITITUHBI

TpyaoeMkocTs o
Bun yueGHOM paboThI Bcero cemecTpam
Nel
1 2 3
Oobwan mpyooemKocmep OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuyecKkoi no020moeKu
Ayoumopnuvie 3auamus, BCETo yac. 51 51
B TOM YHCJIE!
nekiuu (JI), (dac) 34 34
npakTuueckue/ceMunapckue 3anarus  (I13),
(uac)
nabopaTtopHubie padoTs (JIP), (uac) 17 17
KypcoBoil npoekT (padota) (KII, KP), (4ac)
9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (dac) 57 57
Buo npomescymounoit ammecmayuu: 3auet, | udd.
nudd. 3ager, sk3amen (3auer, Audd. 3a4, Ik3.) 3ad., . sau.,

4. CopepxaHue AUCIUIUIMHBI
4.1. PacnpeneneHue TpyJOEMKOCTH AUCHUIUIAHBI 1O pa3/iesiaM U BUJAM 3aHATHIA.
Pa3nensl, TeMbl AUCHUIIIINHBI U UX TPYJOEMKOCTh IPUBEIEHBI B Ta0IUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIAHBI, KX TPYJI0EMKOCTh

Paznenbl, TeMBI TUCIIUIIIMHBI Jlexkmmm | 113 (C3) JIP KII CPC
(gac) (dac) (dac) (dac) (dac)
Cewmecrp 1

Pasnen 1 BeegeHue B XUMuIo.

Tema 1.1.ITorATHE BemecTBa 1
XUMHYECKON PEAKIIMU, OCHOBHBIE
MOHSTHUS U ONIPEACIICHUS.

Tema 1.2. CTexuoMeTpUUYECKUE 3aKOHBI.
OyHIaMEHTAIbHBIE TOHATUS U 3aKOHBI
XMMHH: 3aKOH COXPAHEHUS MACCHl,




3aKOH ITOCTOSTHCTBA COCTaBa BEIECTBa,
3aKOH KpaTHBIX OTHOIIIEHUH, 3aKOH
00BEMHBIX OTHOIIIEHHUH. 3aKOH
ABorajpo, cJIeJICTBHS 3aKOHA
ABorazpo.

Tema 1.3.Crioco6s1 onpeieneHust

KOJINYECTBA BEIIECTBA, 3aKOH
3KBHBaJICHTOB. Pacuétr M’ (MOJSIpHBIX
Macc YKBUBAJICHTOB) ISl TIPOCTHIX
BEIIECTB, OKCUIOB, KHCIIOT, OCHOBAaHUH,
cosieil. DaKkTOp SKBUBAIIEHTHOCTH.

Paznen 2: Ctpoenue BemiecTra

Tema 2.1. OCHOBHEIC CBEJICHUS O
CTPOCHUM aTOMOB; KBAHTOBBIEC YHKCJIA.
Tema 2.2. Ilepuoanueckuii 3aKoH
J.M.Menneneena.

Tema 2.3. XumMnuueckas CBA3b, BUJEI
XAMHUYECKOH CBS3U.

Tema2.4. MeTos BaJICHTHBIX CBS3€EH,
KOBAaJIEHTHAs CBS3b.

Tema2.5. Metoa MONEKyIpHBIX
opOuTane.

Tema2.6. HeBasieHTHBIE THIIBI CBSI3EH:
HOHHAs CBI3b, METAJUINYECKAs CBA3b,
BOJIOpOJHAs CBA3b, CHIIbI Ban-nep-
Baarnnbca.

10

10

Pazgen 3:XuMnueckue CUCTEMBI.
OO111e 3aKOHOMEPHOCTH XUMUYECKUX
IIPOLIECCOB.

Tema 3.1. DHepreTka XMMHUYECKUX
MIPOLIECCOB, BHYTPEHHSS SHEPTHS,
SHTAJIBIINS, SHTPOIIHS

Tewma 3.2. sneprus ['m60ca,
HaIpaBJIEHHOCTh XUMHUYECKHUX
MPOIIECCOB, XMMHUYECKOe U (pa3oBoe
paBHOBECHE.

Tema 3.3. CKOpoCcTb XUMHUECKOU
peaKLuu U METOABI €€ PErYIMPOBaHUS,
3aKOH JEHCTBUS Macc,

Tema3.4. DHeprus akTuBanuy,
ypaBHeHUE AppeHnyca, npaBwio BaHt-
l'odda, katanuzarops! u
KaTAINTUYECKHE CUCTEMBI

Tema 3.5. PacTBOpBl, AuciepcHbIE
CHCTEMBI, CTIOCOOBI BBIPAYKEHHSI COCTaBa

14

20




pacTBOpOB,
Tema3.6. DnexkTponuTuueckas
JUCCOLMAIMs, BOJHBIE PACTBOPHI
AJIEKTPOJIUTOB,

Tema3.7. CpoiicTBa pa30aBICHHBIX
PacTBOPOB HEINEKTPOJIUTOB, BOJIHBIC
PacTBOPBI ANEKTPOJIUTOB, 3aKOH
pazbasienust OcTBaabaa, 3aKOHbI
Paynsa.BogopoaHblil ITOKa3aTelb,
peakiuyu oOMeHa, TUIPOIIU3 COJICH.

Paznen 4. OcHOBEI
ANEKTPOXUMUYECKUX MPOIECCOB.

Tema 4. 1.0KUCIHUTENBHO-
BOCCTAHOBUTEIBLHBIE PEAKIIUU

Tema 4.2 . XUMHUYECKHUE UCTOUHUKHU
AIEKTPUUYECKOTO TOKA. ['abBaHMuECKE
AJIEMEHTHI.

Tewma 4.3. DnexTpoin3, 3aKOHbI
®dapanes. Tema 4.4. Kopposus u 6oproa
C HEH.

14

Pazgen 5:CBoiicTBa NPOMBIILIEHHO-
Ba)KHBIX DJIEMEHTOB M MX COSIMHECHUMN
Tema 5.1. Kiraccbl XMMHYSCKHX
COEIMHEHMH, CBOMCTBA MPOMBIIIJIEHHO
Ba)KHBIX 3JIEMEHTOB M UX COCIUHCHUM.
Tema 5.2. Xumnueckast
unentudukaius. Metoabr
XHUMHYECKOT'0 UCCIIEIOBaHUS U aHAJIN3a
BEILIECTB U UX MPEBPALLICHUN

Hroro B cemectpe:

34

17

57

HUroro:

34

17

57

HpaKTI/I‘-ICCKaﬂ HoATOTOBKA

00yJaronMucs  OMpeIesIeHHBIX
po(hecCHOHATBEHOM JeSTENbHOCTHIO.

3aKJII0YaeTCs
TPYIOBBIX

HCIMMOCPCACTBCHHOM
CBA3aHHBIX

BBIITOJIHCHUHN
Oy mymieit

4.2. CopepxaHue pa3ieiioB U TEM JEKIIMOHHBIX 3aHITHH.
Copep:xanne pa3aelioB U TeM JICKIIMOHHBIX 3aHITHIA MPUBEACHO B Ta0OIHIIE 4.

Tabmuna 4 — CoaeprkaHue pa3aesioB U TEM JEKIIMOHHOTO [TUKIIa



Howmep
paszena

Ha3Banue u conepxaHue pa3eyioB U TeM JCKIIMOHHBIX 3aHATUH

Pasgnen 1 Beenenne B XuMuio.

Tema 1.1.IlonATHE BellecTBa U XUMHUYECKOW PEAKIIMH, OCHOBHBIC MOHATHUS U
onpeJIeTICHUsI.

Tema 1.2.Ctexuomerpruueckue 3aKkoHbl. DyHIamMeHTaIbHbIC TOHATHS U 3aKOHbI
XUMHUU: 3aKOH COXPAHEHUsI MAacCChl, 3aKOH TMOCTOSHCTBA COCTaBa BELIECTBA,
3aKOH KPaTHBIX OTHOIICHUM, 3aKOH OOBEMHBIX OTHOIICHUW. 3aKOH ABOTrajpo,
CJIEJICTBHS 3aKOHA ABOTAJIPO.

Tema 1.3.Cnioco0s1 onpesiesieHUs KOJIMYECTBa BEIECTBA, 3aKOH 3KBUBAJICHTOB.
Pacuér M’ (MOnsIpHBIX MacC SKBUBAJICHTOB) ISl POCTHIX BEIIECTB, OKCUIOB,
KHUCJIOT, OCHOBaHUM, cosiel. PaKTOp SKBUBAJIECHTHOCTH.

Paznen 2 CrpoeHue BeniecTna.

Tema 2.10cHOBHBIE CBEIEHUS O CTPOCHUM aTOMOB; KBaHTOBO-MeXxaHHUYECKas
Mozens aroma. OpOutanb, KBaHTOBble uucia, ypaBHeHue lllpémunrepa,
ypaBHeHue [le-bpoiinsa, ypaBHeHue [lmaHka, NpUHIMII HEONPEACIEHHOCTH
Ieiizenbepra. DnexTpoHHO-rpaduueckue GOpMyIbL.

Tema 2.21lepuonuyeckuii 3akon J[.M.Menneneena, cBsa3p I1.C. co ctpoeHuem
atoma. Ilepuonel, rpynmbsl, AWaroHajgbHas 3aBUCUMOCTh. 3aKOHOMEpPHbIE
W3MCHCHUS CBOWCTB D3JIEMEHTOB M coenuHeHWH (3¢ (heKTHBHBIA paauyc,
SHEPTUU HOHU3ALIMU U CPOJICTBA K ANEKTPOHY, DIEKTPOOTPULIATEIBHOCTH).
Tema 2.3.Xumuueckas cBsi3b, BUABl XUMUYECKOW CBsi3u. Bo30OyxknéHHoe u
HOpPMaJbHOE COCTOSIHME aroma. [uOpuau3anus >SJIEKTPOHHBIX OOJIAKOB.
CrocoObl  MepeKpbIBaHUs  AJNEKTPOHHBIX OOJIAKOB, CHUI'Ma- MHU-AENbTa-
nepekpeiBaHus. [IpocTpaHCTBEHHAs CTPYKTypa MOJIEKYJL.

Tema 2.4.Meton BaJIeHTHBIX CBfA3ei, cmoco0 oOpa3oBaHMs KOBaJEHTHOU
cBa3u Metol JIonnoHa u I'elitnepa. I1opHOCTE CBSA3M CBOKCTBA KOBAJIEHTHOM
CBSA3HU.

Tema 2.5.Meton monekymsipHbix opOutanei. Ilopsimok W sHeprust CBS3H.
CBs13bIBaIONINE U PA3PHIXIISIONINE OPOUTATIH.

Tema 2.6HeBajneHTHBIC THIEI CBA3CH: HOHHAS CBA3b, METAJUIMUYECKas CBS3b,
BOJIOpOAHAs CBA3b, cUibl BaH-aep-Baanbca. KommnnekcHbie coenunenus. Poib
KOMIUIEKCHBIX COEAVMHEHUH B IPUPOJE U TEXHHUKE. Teopus KpUCTALIIMYECKOTO
noJis. KoneHcHpoBaHHOE COCTOSIHUE BenlecTBa. TBepAbIE BEIIECTBA.

Paznen3. Xumuueckue cuctembl. OOLIMe 3aKOHOMEPHOCTH XMMHUYECKHX
IIPOLIECCOB.

Tema 3.1.OHepreTnka XMMHUYECKUX IIPOLIECCOB, BHYTPEHHSS SHEPTUS, TEINIOBOU
ahdexT xuMuyeckux peakumi, 1-#, 2-i, 3-i 3aKOHBI TEPMOJAMHAMHUKH,
DOHTponus, Kak (yHKIHUS COCTOSHUS, SHTAIBNUSA. XUMUUECKUH MTOTSHIIUAL.
Tema 3.2. Onepruss ['u60ca, HampaBIEHHOCTh XUMHUYECKHUX IPOLECCOB,
XMUMHYECKoe U (ha30BOE paBHOBECHE.

Tewma 3.3. CkopOoCTh XUMUYECKON PEAKIIMA U METO/IbI €€ PETYJINPOBAHNUS, 3aKOH
neiictBusi Macc. YpaBHeHue ['ynpOepra u Baare. MoiekynapHOCTh peakiyu,
MOPSIIOK ~ pEaKIMH. 3aBUCUMOCTh CKOPOCTH XMMHYECKOM pEaKkluu OT
KoHIIeHTpauuu. KoHcTanTa ckopocTu (pU3NYeCKUd CMBICIT.

Tema 3.4 DHeprus akTuBanuu, ypaBHeHUEe AppeHuyca, npasuwio Baut-T'odda,
KaTaJau3aTopbl U KaTAIUTHYECKHE CUCTEMBbl. OCHOBHOM MOCTYJAaT XUMUYECKOU
KUHETUKHA, KHHETHYECKOE ypaBHEHHE. BnusHue temmeparypsl Ha CKOPOCTh
XUMHUYECKON peaklMy, YypaBHEHHME AppeHuyca. MexaHU3M NpPOTEKaHUS
KaTaJIUTUYECKUX peakiuil. XuMuueckoe paBHoBecue npuHun Jle-I1larensbe.
Tema 3.5PacTBopbl, QUCHEPCHBIE CHUCTEMBI, CIIOCOOBI BBIPAKCHHS COCTaBa
pactBopoB. TepMoanHaMuYecKHe XapaKTEPUCTUKU Ipolecca o0pa3oBaHUs




Howmep
paszena

Ha3Banue u conepxaHue pa3eyioB U TeM JCKIIMOHHBIX 3aHATUH

pacTBOPOB. CHJIBHBIC U Cla0bIe 3JEKTPOJIUTHI, HOHHBIC PABHOBECHS B BOJHBIX
pacTBopax, IpOU3BEIEHUE PACTBOPUMOCTH

Tema 3.6. DOnexkTposuTHyecKas AUCCOLMALIMS, BOJIHBIE  PacTBOPBI
3JIEKTPOJIMTOB, BOJAOPOIHBIN IIOKA3aTelb, PEAKLIUU OOMEHA, TUAPOIIN3 COJIEH.
Tema3.7.CBolicTBa pa30aBIEeHHBIX pacTBOpOB HERJIEKTPOJIUTOB,
KomnuratuBuele  cBoiicTBa  pacTBOpoB, 3akoHbl Paynsa.  Kpuockomnwus
O0ymmmockonust. OcmoTnueckoe aaBieHue. 3akoH ['enpu. M3oToHMUeckuit
KOd(hpuIMeHT.

Paznen 4. OCHOBBI 3JIEKTPOXUMHUECKUX MTPOIIECCOB.

Tema 4.1.0KkuCIUTETEHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, dJICKTPOHHBIA OajaHc,
MonsipHble MacChl SKBUBAJIEHTOB OKUCIUTENS U BOCCTAHOBUTEIIA.

Tema4.2. XuMHuueckre HMCTOYHUKH HJIEKTPUYECKOrO TOKa. ['ambpBaHMYecKue
3JIEMEHTBI, CTAHJAPTHBIE 3JIEKTPOJHBIE MOTCHIHANBI. JIBOMHON 3JIEKTPUUECKUI
cinoi. YpaBHenue HepHcta. PaBHOBECHBIM. 3JIEKTPOAHBIA  MOTEHLMAIL.
CranmapTHBIN BOIOPOIHBIN 3JIEKTPOI.

Tema 4.3.0Onektponus, 3akoHsl Papanes KarogHele M aHOIHBIE IPOLIECCHI
PacTBOPOB U paCIIaBOB AIEKTPOJIUTOB.

Tema 4.4.Kopposust u 60pr0a ¢ Hell. YpaBHEHUs] KOPPO3UIHBIX MPOIIECCOB C
KHUCJIOPOJIHOM M BOJOPOJHOM aenosipu3anueid. CriocoObl 3alUuThl OT KOPPO3UU
— XUMHUYECKHUE, DIEKTPOXUMHUYECKHE (METaUIMUeCKUe- KaTOIHbBIC, aHOIHbIE
OKpbITHUS). JlernpoBaHue MeTaJIJIOB.

Paznen 5.CBolicTBa MPOMBIIIJIEHHO BAXXHBIX A3JEMEHTOB U HX COCIUHEHUM.
MOJYYEHUE METAIJIOB. METaIIIMYECKHUE CIIJIaBbl U KOMITO3HTHI.

Tema 5.1Knaccbl XUMHUYECKUX COEUHEHUN, CBOMCTBA MPOMBIIIJIEHHO Ba)KHBIX
3JIEMEHTOB M UX coennHeHni Komnosunnonneie matepuansl. Kepmersl. Xumus
metamnoB (Al,Fe, Sn,Pb,Mo) Xumus nemeramnos: C,Si,S , dynnepeH, kapOuH.
TomnuBa (TBEpAOE, XKMIKOE, Ta30BOE), CMA30YHBIE MaTepUabl, MOTOpPHBIC
Macia.

Tema 5.2. Xumuueckast uaeHTHGUKAIMSA. METObI XUMUYECKOTO UCCIEIOBaAHUS
M aHalu3a BEUIECTB M UX MpeBpamieHuil. KauecTBeHHbIH U KOJIMYECTBEHHBIN
aHanus. (I'paBUMeTpUYeCKUil, TATPUMETPUUECKUN, KOMIIJIEKCOHOMETPUUECKUN
METO/IbI aHATN3a).

4.3.

[TpakTHueckue (CEeMHUHAPCKUE) 3aHATUS

TeMbl MPAKTUYCCKUX 3aHATHH U UX TPYAOCMKOCTD IIPUBCICHLI B Ta6J'II/II_IC 5.

Ta6J'II/II_Ia 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTDH

N3 nux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTudeckux | TpyIoeMKOCTb, |MPAaKTHYECKOM |paznena
n/m 3aHATUN 3aHATUH (uac) MOATOTOBKH, | AUCIUI

(gac) JIUHBI

Y4eOHbIM MJIaHOM He MPEaYyCMOTPEHO

| | | |

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHHA U X TPYTOEMKOCTb IPUBEICHBI B TaOIUIIE 6.

Ta6muia 6 — JIlabopaTopHbIe 3aHITHS U UX TPYI0EMKOCTh




N3 Hux Ne
No Tpy10eMKo HPaKTHYECK | pasaet
W HaumenoBanne 1abopaTopHbIX paboT o1b, (uac) oi a
MOJATOTOBK | JMCIIMII
u, (4yac) JIMHBI
Cemectp 1
1 CrexnoMeTrpuueckue 3akoHbl. OyH1aMEHTaJIbHbIE 1 1
MOHATHS U 3aKOHBI XUMUHU. CrIOCOOBI OnpeeNieHUs
KOJIMUECTBA BEILIECTBA.
2 | Onpenenenne M’ SKBUBaJICeHTa METaJLIA. 4 1
Omnpenenenne  TemaoBoro  dpdekra  peakuuu 4
3 | HEHTpaIu3aluH.
4 N3mepeHne u pacyer 37IeKTPOIHBIX TOTEHIIUAJIOB 4 4
MetaiyioB 1 DJIC ragpBaHUYECKUX DJIIEMEHTOB.
XuMuyeckass M DIEKTPOXUMHUYECKas KOppo3us, 4 4
HccnenoBanue Koppo3uu METaIOB U ONPEEIICHNE
WHTUOMTOPHOTO Y deKTa
Bcero 17

4.5. BrInonHEeHNE KypcOBOTO POEKTa/ KypCOBOW pabOThI
VY4eOHBIM IJIAaHOM HE MPEAyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aromuxcs
Bunbl caMmocTosiTenbHON PabOTHI M €€ TPYJ0SMKOCTh IIPUBEICHBI B Ta0IHIIe 7.

Tabnuna 7 — Buasl camocTosTenbHON paboThI U €€ TPYA0EMKOCTh

Bua camocrositensHOM paboThI Bcero, yac Cemectp 1, uac
1 2 3

H3ydenue TeopeTrueckoro Mmarepuana guciumiuael (TO) 32 32
Pacuerno-rpaduueckue 3ananus (PI'3) 2 2
[ToaroToBka K Tekyuemy KoHTpoiro ycneBaemoctu (TKY) 7 7
Jomamaee 3amanue (/13) 10 10
[TonroroBka K npomexxyTouHoi arrecrauuu (ITA) 6 6

Bcero: 57 57

5. IlepedyeHn yueOHO-METOUYECKOTO 00ECTICUCHUS

JUTSL CAMOCTOSITENIbHON paboThl 00yUaroNIMXcs MO TUCHUIUIMHE (MOIYJIIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITENbHOW paboThl 00y4aromuXxcs yKa3aHbl B
IL.I1. pa3naesios 6-11.

6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX M3TaHUIN
[lepedyeHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/IaHUH MpHUBeieH B Tabaulle 8.
Tabauna 8— IlepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX HU3TaHHM

KomnuectBo
IK3EMILISIPOB B
OubInoTEKE
(kpome

[Mudp/ URL aapec bubnuorpaduueckas ccpiika




JJIEKTPOHHBIX

9K3EMILISPOB)
https://urait.ru/bcode/5125 | Inunxa, H. JI. OOmas xumusi B 2 T.: y4eOHUK A5
02 By30B / H. JI. 'muHka ; mox penakmuei
Pexxum noctymna Juist B. A. Ilonkosa, A. B. babkosa. — 20-¢ u3.,
aBTOPH3HPOBAHHLIX nepepad. u gon. — Mocksa : M3marensctBo FOpaiir,
HOAb3OBaTEeH 2023. — 353 c¢. — (Bricmiee obpa3zoBaHue). —
ISBN 978-5-9916-9353-0
https://urait.ru/book/obschaya-i-
neorganicheskaya-himiya- OO6mas u Heopranuyeckast xumust B 2 7. Tom 1. 1
580857 Huxonwvckuii A.B., Cysopos A.B.
Yuebnuk / Cep. 76 Bricuiee oOpazoBanue. (6-¢ u3.,
Pesxunm noctyna s ucrp. u 1on) Mockaa, 2020.
ABTOPHIHPOBAMHBIX UznarensctBo: U3narenscto FOpaiiT
I10JIb30BaTCJICU
https://urait.ru/book/obschaya-i- OO6mias 1 Heopranuveckas xumus B2 1. Tom 2. 1
neorganicheskaya-himiya- Huxonvcxuii A.b., Cysopos A.B.
589857 YueOnuk / Cep. 76 Briciiee obpa3zoBanue. (6-€ 3.,
Pexum nocryna s ucnp. u gon) Mocksa, 2020.
aBTOPH3MPOBAHHBIX UsnarensctBo: UsnarensctBo KOpaiit
I1OJIB30BATCJICHU
https://urait.ru/book/obschaya-i- | Xyyuys. Hukonvckuii A.5., Cysopos A.B.
Leorganicheskaya-himiya- VYuebnuk u npaktukyM / Cep. 76 Briciiee
589857
Pexum J0CTya /U1 obpazoBanmue. (2-¢ u3., mep. u gaom) Mocksa, 2020.
ABTOPU3HUPOBAHHBIX WznarensctBo: M3gatensctBo FOpaiit
I10JIB30BATCJICU
Xumus. OCHOBHBIE CTEXUOMETPHUYECKHE 3aKOHBI,
http://lib.guap.ru/ CTPOCHUC BCUICCTBA, TCPMOJUHAMHWKA, KWHCTHUKA,
pPacTBOPBI, DNEKTPOXUMUSL: [ DNEKTPOHHBIN pecypc] :
Peskum focTymna s yuebnoe nocodue / T. E. Kpsunosa, T. 1. ®omuueBa 5
aBTOPU3MPOBAHHBIX ; C.-ITerep0. Toc. yH-T a9pOKOCM. MPUOOPOCTPOCHUS.
mOME30BATENeH - DIEKTPOH. TeKCTOBBIE AaH. - Cankr-IleTepOypr :
Uzn-so I'VAIIL, 2020. - 148 c.
http://lib.guap.ru/
Xumus. Knaccel HEOPraHMYECKUX COEAMHEHUM:
yue6. mocobue / T. E. Kpsutosa. — CII6.: T'YAII, 15

Pexum noctyma st
aBTOpI/I3I/IpOBaHHBIX
MOJIb30BaTeJIeH

2024. - 44 c.

https://znanium.ru/catalog/
document?1d=425377

Pexxum nocryna ans
aBTOPU3MPOBAHHBIX
MMOJIB30BaTEICH

OO6mast u Heopranuueckas xumust : B2 1. T. 1 :
3aKOHBI ¥ KOHIICTIINH : Y4eOHOe mocoOue / o pe/.
akagemuka PAH A. 1O. lluBange. - 2-¢ u3g. -
Mockaa : JIabopatopus 3nanuii, 2022. - 495 c. -
(YueOHnuk nns Boiciiei mkoibl). - ISBN 978-5-
93208-576-9. - Tekcr : anekTponHsIi. - URL:
https://znanium.com/catalog/product/1984044

https://urait.ru/bcode/4328
06

Pexum noctymna st
ABTOPH3UPOBAHHBIX
MOJI30BaTENCH

Heopranunueckas xumust: YuebHoe ocodue s
By30B ['enbdpman M. U., FOctpaTos B.
I1.13parensctBo "Jlann"

3-e u3n...crep., 2025 — 528c.

https://e.lanbook.com/boo
k/4032

Pexxum nocryna ans

Xumusi: yaeOHUK JIJIs1 BBICIIMX YY€OHBIX 3aBEIeHUN /
[ A. A. T'ypoB X465 u ap.]. - 4-eusn., ucnp. -
Mocksa: M3narensctBo MI'TY um. H. O. baymana,



https://urait.ru/bcode/512502
https://urait.ru/bcode/512502
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-589857
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-589857
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-589857
https://elibrary.ru/item.asp?id=42653970
https://elibrary.ru/books.asp?sortorder=1&publname=%D0%98%D0%B7%D0%B4%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D1%82%D0%B2%D0%BE%20%D0%AE%D1%80%D0%B0%D0%B9%D1%82
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-589857
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-589857
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-589857
https://elibrary.ru/item.asp?id=42653970
https://elibrary.ru/books.asp?sortorder=1&publname=%D0%98%D0%B7%D0%B4%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D1%82%D0%B2%D0%BE%20%D0%AE%D1%80%D0%B0%D0%B9%D1%82
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-589857
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-589857
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-589857
https://elibrary.ru/books.asp?sortorder=1&publname=%D0%98%D0%B7%D0%B4%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D1%82%D0%B2%D0%BE%20%D0%AE%D1%80%D0%B0%D0%B9%D1%82
http://lib.guap.ru/
http://lib.guap.ru/
https://znanium.ru/catalog/document?id=425377
https://znanium.ru/catalog/document?id=425377
https://urait.ru/bcode/432806
https://urait.ru/bcode/432806
https://e.lanbook.com/book/4032
https://e.lanbook.com/book/4032

aBTOPU3HPOBAaHHBIX
MoJIb30BaTesei

2017. -775, [1] c.: un. ISBN 978-5-7038-4728-2

http://lib.guap.ru/
Pexxum nocryna s

Oo6mas xumust: yue6. mocodue / T. E. KpbutoBa. —

5
ABTOPU3UPOBAHHBIX CII6.: I'VAIL 2025. — 85 c.
NOJIb30BATENEH
7. IlepedeHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOU ceTn «IHTepHeT»
Ilepeuens JJIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB MH(POPMALIMOHHO-

TEJICKOMMYHUKAIIMOHHONW ceTn «WHTepHeT», HEOOXOAMMBIX JJII OCBOCHHS JTUCIUILIAHBI
npuBe/ieH B Tabymie 9.

Tab6muna

9 — llepeueHb »HIIEKTPOHHBIX OOpa30BATENBHBIX PECYpPCOB HH(POPMALIMOHHO-

TGHCKOMMYHHKaHHOHHOfI CCTHU ((I/IHTepHeT»

URL anpec HanmenoBanue

https://urait.ru/book/obschaya-

himivya-569090

http://www.hemi.nsu.ru

8. IlepeueHb HHGOOPMAITIOHHBIX TEXHOJIOTHI

8.1. [lepevyenp TporpaMMHOTO OOECIICUCHHSI, HCIOJIB3yeMOro IpPH OCYIIECTBICHUU
00pa3oBaTeNILHOTO MPOoIecca MO JUCIUILTHHE.
[lepedeHpb UCTIONB3YEMOT0 TPOTPAMMHOTO OOecTieueH s mpeacTaBiieH B Tadmuie 10.

Tabmuma 10— [Tepeyers mporpaMmMHOTO o0ecrieueHus

Ne i/t

HanmMmenoBanue

OnekTpoHHas nHpopmarmoHHo-o0pazoBaTenbHas cpena ['Y Al «aterpupoBanHas
cpena ooyuenus» (https://pro.guap.ru/) pazpaborana corpyauukamu 'Y AII (BBeneHa B
skcruryaranuio npukazom ['VAIL ot 06.06.2017 Ne 05-215/17), nepedenb Moayieit u
uX QyHKIMOHAIbHOE Ha3HAUYEHUE U3JI0’KEHBI 10 cchlike https://guap.ru/it/system/iso

OdunmanbHbIi caiT 00pa3oBaTeIbHOM opranu3anuy B cetu « MTHTEpHET»
(https://guap.ru/), paspabotan corpyauukamu I'YAII (BBeZieH B SKCIUTyaTaIUIo
ITpukazom I'VAII ot 23.03.2023 Ne 05-145/23)

Microsoft Office 2019 (morosop I'Y AIl, undopmanust 0 TUIEH3UN TTPEACTABICHA 110
cChIIKe https://guap.ru/it/system/iso/po)

8.2. Ilepeuenn MH(OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOoIlecca Mo JUCIUILTHHE

[lepeuenb UCHONB3yEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabaure 11.

Tabmuua 11— Ilepedyenb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No mi/mm HaunmenoBanue
1 DOnexTpoHHbIH Katanor oubmuoreku I'YAII ¢ noctynom k 6a3e nmoJIHOTEKCTOBBIX
m3mannit (https:/lib.guap.ru.), 7ocTym Yepe3 JIMUHBIN KaOWHET YUTATENsI ONOITHOTEKH
I'VAII
2 Hayunas snextponnas 6ubnnoreka «eLIBRARY» (https://elibrary.ru/), noctyn
yepe3 JIMUHbIN KaOuHeT yntatens oubnuoreku 'Y Al a Taxoke mo IP -anpecam 'Y AT



http://lib.guap.ru/
https://urait.ru/book/obschaya-himiya-569090
https://urait.ru/book/obschaya-himiya-569090
http://www.hemi.nsu.ru/
https://guap.ru/it/system/iso
https://guap.ru/
https://guap.ru/it/system/iso/po
https://lib.guap.ru/
https://elibrary.ru/

2 Hayunas snextponnas 6ubnmnorexa «eLIBRARY» (https://elibrary.ru/), noctyn
yepes JIMYHbIN KaOuHeT yntatens oubnuoreku 'Y AIL a Taxke no IP -anpecam 'Y AT

3 OBC «Jlanp» (https://e.Jlanbook.com/), ocTym yepe3 TUUHBIN KAOMHET YUTATEIS
oubmmorexku ['Y Al a Taxxe no IP -agpecam 'Y AII

4 OBC Znanium (https://znanium.ru/), 1ocTyn yepe3 JUYHBIA KaOMHET YUTATEIS
oubmmorexu ['Y Al a Taxxe no IP -agpecam 'Y AII

5 O6pazoBarenpHas 1uiatdopma «tOpai» (https://urait.ru/), goctynm uepes
JTUYHBIA KaOuHeT untarens onoauorexku ['Y AL a taxxe no [P -agpecam 'Y AII

6 Hayunas AJICKTPOHHAS OoubmmoTeKa «KubepJlennnkay

(https://cyberleninka.ru/), cBO6OJHBIN JOCTYII

HH(bOpMaHI/IOHHBIe 1 CIIPaBOYHO-ITPABOBLIC CUCTCMBI

1 "KoncynbranT [Lmroc" (www.consultant.ru) cereBast Bepcust aiisi 00pa3oBaTeIbHBIX

opranu3anuii, gfoctyn no IP -agpecam ['Y AIL
CoBpeMeHHbIE PO eCCHOHATbHBIC 0a3bI JAHHBIX

1 denepanbHbIii mopTan «Poccuiickoe o6pazosanne»’ (https://ro-edu.ru/), cBo6OIHBII
JOCTYTI

2 PedeparuBHas 6a3a naHHBIX PELIEH3UPYEMOW HAYYHOH JTUTEpaTyphl Scopus
(https://www.scopus.com/), goctym 1o [P -agpecam I'VAIIL

3 denepanibHOE rocyapCcTBEHHOE 00/ KETHOE yupexaeHue «denepaabHblii HHCTUTYT
MTPOMBIIIICHHOM coberBenHocTi» (https://www . fips.ru/), cBOOOIHBII JIOCTYTI

4 Hayunslii sxypran « AHHOBanmoHHOEe npudopoctpoeruex»’ (https://guap.ru/m/inps),

CBOOOJTHBIN TOCTYI

9. MarepuanbHO-TeXHUYECKas O6a3a

CoctaB MaTepHambHO-TEXHHUYECKON 0a3bl, HEOOXOAMMOMN
00pa3zoBaTenbHOTO MpoIiecca Mo JUCHUIIIHHE, TIPe/ICTaBlieH B Tabnuiel?2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 6a3bl

JJIsA OCYIICCTBJICHUA

Ne HanmeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 | MynpTumMmenniiHast JIGKIMOHHAS ay IUTOPHS: I"acrenno 15

CrnenunanusupoBanHasi MeOesb; TEXHUYECKHE CPEICTBA
o0yd4eHUsI, CITyKaIIKe JIJIsl TPEACTABICHHS YUeOHOM
nHpopManuy 60JIbIION ayAUTOPUH; HAOOD
JIE€MOHCTpallMOHHOTO 060pyaoBanus (MHTEepakTUBHBIN
MYJIbTUCEHCOPHBIN JUCIIEH Ha MePeKaTHOW CTOWKe, TaOIUIIbI
[Tepuonnueckoit CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB
J.M.MenpeneeBa, 3JI€KTPOIHBIX MOTEHIINAIOB, 00pa3IloB
MUHEPAJIOB, MOJIEJICH MPOCTPAHCTBEHHBIX PEIMIETOK )

32-01

! ®epepanbubii nopran «Poccuiickoe 06pa3oBaHMe»: HOBOCTH, CTaThH, SKCHEPTHBIE KOMMEHTapHH O Pa3BHTUM
CUCTEMBI 00Pa30BaHMS U BOCITUTAHUS
2 QepepalbHbI HHCTHTYT IIPOMBIILICHHON COOCTBEHHOCTH HPENOCTABIAET MOCTYI K IIOJIHEIM TEKCTAM TOBAPHBIX
3HAKOB W 3HAKOB o0ciyxuBaHus PO, m300peTeHnii, MOJIE3HBIM MOJIENEH, MPOMBIIUIEHHBIX 00pa3ioB PO u npyrum
pecypcam. XpOHOJIOTHUECKUN 0XBaT: ¢ 1924 roma mo TeKyIIuid To/I.
3)KypHan COmEpXHUT 6 Pa3elloB COBPEMEHHOH HAayKH, B TOM 4Yucie: 1. YIpaBleHHe KauecTBOM IPOAYKIHH.
Opraanzanust Tpou3BOACTB; 2. MeToabl u NMprOOPHEl KOHTPOJS M IUATHOCTUKH MaTEepHajoB, U3ICIHH, BEIIECTB U
npupoaHoit cpenpbl; 3. CUCTeMHBIH aHanmu3, ympaBieHne W o0paboTka wHbopmanum; 4. MHbopMannoHHO-
W3MEPUTEIbHBIE W YIPaBISAIOMKE CcHCTeMbl; 5. CHCTeMBI, CEeTH M YCTPOHCTBAa TEICKOMMYHHKaUuii; 6.
dyHIaMeHTallbHbIE HAYKU U MPUKIIAJAHbIE UCCIEAOBAHUS.



https://elibrary.ru/
https://e.lanbook.com/
https://znanium.com/
https://znanium.ru/
https://urait.ru/
https://urait.ru/
https://cyberleninka.ru/
http://www.consultant.ru/
https://ro-edu.ru/
https://ro-edu.ru/
https://www.scopus.com/
https://www1.fips.ru/

2 | Crenuanu3upoBaHHas XUMHUECKas 1abopaTopHs co I'acremno 15
CHELUAIU3UPOBAHHBIMU JIAOOPATOPHBIMU CTOJIAMH, C 33-02
HCII0JIb30BAHUEM JIEMOHCTPALMOHHBIX I1JIAKaTOB, 33-04
71a00paTOPHBIX CTEHJIOB M YCTaHOBOK JUIsl ONIPENIEJICHUS
SKBHMBAJICHTA METAJUIA, U3MEPEHMSI SJIEKTPOJHBIX TOTEHIHAJIOB,
CKOpPOCTH KOPPO3UH- METAJUIOB - MUJUIMBOJIBTMETPHI;
aHAJIMTUYECKUE U JIEKTPOHHBIE BeECHI; JabopaTopHbie pH-
METpBIL, HEHTPUPYTU U KAIOPUMETP.

3 | Ilomemenue i caMOCTOATENbHOM paboThl, UHTEpHET-KIIacce. 12-16 (yn. bonbmas
Crenuani3npoBatHas Me6enb, BO3MOXKHOCTb MOJKIIOUCHUS K | Mopckas, 1.67, uT. A)
cetu «MIHTEpHET» U TOCTYTI B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-
obOpazoBarenbHyto cpeay opranuzaruu. 10 1K, [TpunTep
nazepubii HPLJP4515n, Ilpuntep HP LaserJetEnterprise 600
M602dn.

4 | Ilomemenue aJii CaMOCTOSITENBHOM pabOThl OOy4aromuxcs -
UuranpHeii 3ay OuOmmorekn ['YAIIL: cnernuanu3upoBaHHas
Me0elb; epcoHaIbHbIE KOMIbIOTEPHI — 10 1mIT.,

o0ecredeH JOCTYM B AJIEKTPOHHYIO HHPOPMAIIMOHHO- 22-19 (yx. bonburast
obpazoBarenbuyto cpeny 'Y AII o nmokanpHON Mopckas, 1.67, nut. A)
BBIYMCIIMTENIBHON CETU U TOUKe focTyna WiFi, a Takxke K
IEKTPOHHO-OMOIMOTEYHBIM crcTeMaM, pedepaTUBHOM Oa3e
JAHHBIX Scopus; KonupoBayibHbIK anmnapaT Kyocera KM2035.

10. OueHoyHble cpesICTBA Ul IPOBEACHUS IPOMEXKYTOYHOM aTTeCTalluu
10.1. CocTtaB OLIEHOYHBIX CPEJICTBIUISL IPOBEJIEHUS MPOMEKYTOUYHOM aTTECTALUU
oOyuyaromuxcs 1o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabauna 13 — CocTaB OLIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUSI IPOMEKYTOUHON aTTecTalluu

Buj npoMeXyTO4YHO# aTTecTanuu [lepedyeHb OLIEHOYHBIX CPEJICTB
Crnircok BONpocCoB;
JuddepeHunpoBaHHbIN 3a4ET Tectsr;
3ajgauu.

10.2. B kauecTBe KpHUTEpUEB OLEHKH YpOBHSI C(HOPMHPOBAHHOCTU (OCBOEHMS)
KOMIIETEHIIMH 00y4YarolMMHCs MPUMEHseTcsl 5-0ajulbHas MIKajla OLIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabnuie 14. B TeueHue cemectpa MOXKET UCIOJIB30BATHCS
100-6amnpHas  mKaja  MOAYJIBbHO-PEHTHHIOBOM  cHCTeMbl  YHHUBEPCUTETa,  IpaBHIIa
WCITOJIb30BAaHNs KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIBHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kpurtepuu ouieHKH YpoBHS chOPMHUPOBAHHOCTH KOMIETEHLUN

Or1eHKa KOMITETEHITUH

XapakrepucTrka chOpPMUPOBAHHBIX KOMIIETEHLIMA
5-OayUIbHAs HIKaIa P P (opmpo

OOyyarommiics:

— rIy0OKO M BCECTOPOHHE YCBOMIT IPOTPAMMHBIN MaTepHal;

— YBEPEHHO, JIOTHYHO, ITOCJIEI0BATEILHO M TPAMOTHO €0 H3J1araer;

— ONUpasCh Ha 3HAHHWS OCHOBHOM M JIONOJHHUTEIBLHOW JIUTEPATypHI,
OTIIUYHOM TECHO CBSI3BIBACT YCBOCHHBIC HAYYHBIC TOJOXCHUS C MPAKTHUYCCKOU
«3a4TEHOY JIeSITeIbHOCTHIO HAIIPABJICHHUS;

— yMeIll0 000CHOBBIBAET U APTyMEHTUPYET BbIIBUTa€MbIE UM H/ICH,

— JIeJaeT BBIBOJBI U 0000IIEHHMS;

— cBOOOIHO BJIQJIEET CUCTEMOH CIIEUAIN3UPOBAHHBIX MTOHITHH.

— NIPaBUIIBHO BBIMOIHII 0T 90% 10 100% TEeCTOBBIX 3aJaHU .




Or11eHKa KOMITETEHITUH

5-OayUIbHAs HIKaIa

XapakTeprcTrka c(hopMUPOBAHHBIX KOMITCTCHITHIA

«XOpoHIo»
(GauTCHO»

OO0yuaromuiics:

— TBEPJI0 YCBOMJI MMPOTPAMMHBIN MaTepHal, TPAMOTHO H IO CYIIECTBY
M3JIaraeT ero, ONupasiCh Ha 3HAHUS OCHOBHOU JIUTEPATYPHI;

— HE JIONYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JESITEIBHOCTHIO
HaIpaBJICHUS;

— apTYMEHTUPYET Hay4YHbIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHUS;

— BJIQJICET CUCTEMOH CIIeUAIN3UPOBAHHBIX MTOHITHH.

— NIPaBHIIBLHO BBINOAHMI 0T 70% 110 89% TecTOBBIX 3a1aHUH .

«Y/IOBJICTBOPUTEITLHO»
«3AYTCHO»

— o0yyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIM MaTepual,
M0 CYHIIECTBY HM3JIaraeT €ro, ONMHpasCh Ha 3HAHUSA TOJHBKO OCHOBHOM
JIUTEpaTyphl;

— JIOMYyCKaeT HeCYIECTBEHHbIC OIMOKN U HETOYHOCTH;

— UCTIBITHIBACT 3aTPYAHEHUST B MPAKTUYECKOM NPUMEHEHUW 3HAHUN
HaIpaBJICHUS,

— cnabo apryMeHTUPYET HayYHBIE MOJI0KEHNUS;

— 3aTpyAHSETCS B OPMYIMPOBAHUU BBIBOJOB U 0000IIEHUN;

— YaCTUYHO BJIAJICET CUCTEMOM CIIELIMATTM3UPOBAHHBIX MOHITUH.

— MPaBHJIBHO BRIMOJHUA OT 51% 10 69% TecTOBBIX 3aaHui .

«HEY/IOBJICTBOPUTEIILHOY
«HE 3a4TEHO»

— O0y4YarolMiics HE YCBOWJI 3HAYUTEIBHOH YacTH MPOrPaAaMMHOTO
MaTepuala,

— JIOTyCKaeT  CyNIECTBEHHbIE  OIMMOKHM W  HETOYHOCTH  TIpU
paccMOTpeHHH PpobJIeM B KOHKPETHOM HalpaBJICHUH,

— MCIIBITHIBACT TPYTHOCTH B MPAKTHYECKOM IIPUMCHEHUH 3HAHMIA;

— HEe MOXET apryMEHTHPOBATh Hay4HbIE MOJIOKEHMUS;

— He (pOopMyIHpPYET BHIBOJAOB U 000OLICHHIA.

— NIPABHIILHO BBIMOMHHI MeHee 51% TecTOBHIX 3aaHMH .

10.3. TunoBsie KOHTPOJIHHBIC 3a/IaHUSI HJIM UHBIE MaTEPHUAIIbI.
Bompocs (3agaun) ass 9K3aMeHa MpeICTaBiIeHb B Ta0uie 15.

Tabmuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne i/t

Kon

[Tepeuens BompocoB (3aa4) AJsl IK3aMEHa
WHAMKATOpa

Y4eOHBIM IJIAHOM HE IPEIYCMOTPEHO

Bomnpocs (3agaun) ans 3aueta / nud . 3auera npeacrapieHsl B Tadbaune 16.

Tabmmia 16 — Boripocs! (3agaun) mist 3a4ueta / audd. 3adera

Ne ni/m [Tepeuens BompocoB (3a71a4) ans 3adera / qudd. 3ayera

Kon
WHIUKATOPA

1. ChopmynupyiiTe OCHOBHBIE MTOJIOKEHHUS] KBAHTOBOW MEXaHHUKHU: OIIK-1.3.1

1. 3amumure ypaBHeHue I[lnanka, maliTe OOBSICHEHHE TOHSITHIO
KBaHTOBasl DHEPT U
a. JlaiiTe XapakTEpPUCTUKY U ONPEEICHUE ITOHATUIO KOPITYCKYJISIPHO-
BOJIHOBOM JTyallu3M
6. 3anummte YpaBuenue Jle-bpoiins, JaiiTe TOHATHE IJIUHBI
BOJIHBI [le-bpoiis.
2.3anumure
HeonpeneneHHocTH ['eii3endepra, ¢u3nueckuii cMbICI .

MaATEMAaTHYICCKOC COOTHOIICHHEC HpI/IHHI/IHa

2. ChopmynupyiiTe OompeAcsieHHe TMOHATHS «aToM», aroMHoe suapo, | OITK-1.3.1

z[aﬁTe OMMPCACIICHUC, VYKAXKHUTC Ha COCTaB AaTOMHBIX AJCP.




ChopmynupyiiTe ompeseneHue U MOHATHE BOJTHOBOU (DYHKITUH.

3anumure YpaBHenue Ilpenunrepa mnga  atoma  BOAOpoja.
Chopmynupyiite MIOHSITHE BOJMHOBOW  ¢yHkumu, Jlaiite
onpezneneHue KBaHTOBBIM unciaaMm, HX (PU3NUECKH CMBICIL.
IIpuBenure IIPUMEPHl  3aIIOJIHEHUS aTOMHBIX opOuTanen
3JIeKTpoHamu, aaiTe nmousaTus [lpunuuny 3anpera [laynu, [IpaBuny
XyHpa, npasuily Kiie4koBCKOro.

OIIK-1.3.1

Chopmymnupyiite monstue I[leproguvecKkoil CHUCTEMBI 3JIEMEHTOB.
Hanrte onpenenenue Ilepuoanueckomy 3akoHy MeHnneneeBa, u
chopmynupyiiTe  coBpeMeHHoe ompeneneHue Ilepuoauueckoro
3akoHa. Jlaiite ompenenenue rpynnsl, nepuona B IIC. [laiite
O00BbCHEHUE TaKUM IOHATHSM, KaK aHAJIOTH, B 4YEM 3aKJIIOYAETCS C
CYTb 3TOH 3aKOHOMEPHOCTH.

OIIK-1.3.1.

ChopmynupyiiTe u naiiTe ompeneneHHe TaKUM MOHSTHUSIM, Kak
paauyc aToMOB M MOHOB, SHEPrMM  MOHU3ALMHU, CPOJCTBO K
AIEKTPOHY, ANEKTPOOTPHUIIATETLHOCTb, OKHUCJIUTETHHO-
BOCCTAHOBUTENIbHASL  CIIOCOOHOCTb. [IpuBenure npumepbl U
00BSCHUTE 3aKOHOMEPHOCTh W3MEHEHHUsSI CBOMCTB IO MEPHOY U IO
rpynme.

OIIK-1.3.1

Cdhopmynupyiite noHsTHe XMMHUYECKOH cBsi3u. HazoBuTe 0OCHOBHBIE
XapaKTePUCTUKHU X.C. Onumure KBAHTOBO-MEXAHUYECKUE
IIPEJICTaBICHUs O IIPUPOJIE XUMUYECKOU CBs3H, Teopus I'elitiepa u
Jlonpona, paiite noHATHe OOpa3OBaHUS JBYXaTOMHOM MOJIEKYJIbI.
JlaiiTe 00BbsICHEHHE METOJly BaJEHTHBIX CBsA3ed, ykaxure Tuibl XC.
IIpuBenure npumepsl. KoBameHTHas CBSA3b, JaTh OIpPENEICHUE,
IIPUBECTH IPUMEPHI.

OIIK-1.3.1

Onummure CTPYKTYpy KpUCTAIIIMYECKOM pEIIeTKH W Kak THUIl
KPUCTANINYECKON pemeTku (MOHHAs, aTOMHAas, MeTalIndecKas,
MOJIEKYJISIpHasi)  BAMSIET Ha  TeMIeparypy  IUIaBJICHUS U
JIEKTPONPOBOIHOCTh MAaTEPUAITIOB?

OIIK-1.B.1

Haiite onpenenenne ruOpuaN3alud aTOMHBIX opOuTaneii? 3HaueHne
KOHIIETIIUH SP>sp°, sp° 1 Sp JUIs FeOMETPUM MOJeKyl (MeTaH, STHIIeH,
allETUJIEH).

OIIK-1.B.1

I[aﬁTe OIMPECACIICHUC 30HbI IPOBOANMOCTHU U BAJICHTHAA 30HA: KaK
OTJIMYUTH NPOBOJAHHUK OT IMOJYIIPOBOAHUKA U )II/ISJ'ICKTpI/IKa?

11.

ChopmynupyiTe MOHATHE XUMUYECKON CBsI3U. HeBajeHTHBIE THUIIBI
XUMHUYECKON CBSI3U: METaJNIMYecKas, JalTe ONpEeAe/IEHuE TaKon
CBA3M M  OOBSICHUTE MEXaHM3M OOpa3oBaHHs 3TOM XMMHUYECKOM
CBSI3U.

OIIK-1.3.1

12.

[aiite omnpeneneHue yHUBEPCATBHOMY KBAHTOBO-XUMHUYECKOMY
MeToAy  omucaHusi  xumudecko  cBi3m  (MMO)  merony
MoJieKkyJsipHbIX opOutanei win (JIKAO), nmpuBeaute mpumepsl u
OINPEAEINTE NOPSAOK CBSI3H, MATHUTHBIE CBOWCTBA.

OIIK-1.B.1

13

ChopmynupyiiTe MOHATHE TUOPUAM3AIMKA ATOMHBIX OpOHUTasCH.
[lepeuncnure Buabl rubpuau3anuii. Jlaite onpeneneHue MOHITUS O
NOJSIPHOCTH  MoJeKkyna. [lpuBeaute npumepsl MONSPHOW W
HETOJIIPHOW MOJIEKYJIBI.

OIIK-1.B.1

14

ChopmynupyiiTe  ompeneiaecHue  paaroaKTUBHOCTH. HazoBwute
Ba)XHEHIIME CBOWCTBA PaJMOAKTUBHOTO H3IMy4YeHHA. o -,3- , Y -
W3JTYyUYECHHUS. Haiite omnpeaeneHue OCHOBHOT'O 3aKOHA
panuoakTuBHOrO pacnazaa. Jlaiite omnpeneneHue Koncranre pacnaaa

OIIK-1.V.1




(A)

15

Haiite onpenenenue 3akona 'ecca. [louemy TernoBoii a3 ekt
pEaKIK HE 3aBUCHT OT ITyTH, a 3aBUCUT OT HAYAJILHOTO U KOHEYHOTO
COCTOSIHUS?

OIIK-1.V.1

16

Cdhopmynupyiite mepBoe Hayvajgo TEPMOJMHAMUKH. 3alUIIMTE €ro
MaTeMAaTHYECKOEe BBIPAKECHHUE IS 3aKpbiToi cucteMbl (0Q = dU +
0A). Kak 0HO M3MEHHUTCS, €ClIM CHCTEMa MOXKET COBEPIIATh TOJIBKO
paboty pacuiupenus?

OIIK-1.V.1

17

Chopmynupyiite MOHATHE BHYTPEHHEW SHEpruM cucremsl. U3
KAaKUX BHJIOB SHEPTUU CKJIA/IbIBAETCS] BHYTPEHHSS SHEPTUs CUCTEMBI?
[Touemy s XMMHYECKOM peakuWud B KOHACHCUPOBAHHOW (aze
(TBepxbIe Telna, )KUIAKOCTH) 0e3 BBIIENECHUS Ta3a W3MEHEHHEe o0bema
00BIYHO MaJio, U YeM 3TO YA00HO AJis pacyeToB?

OIIK-1.V.1

18.

Chopmynupyiite mnoHsATHE XHUMHUYECKOH TepMoauHaMuku. Jlaiite
ompezieNieHue TOJIHOM SHEPruM CUCTeMbl, €€ (pU3MYecKHuil cMmbICH,
chopmynupyilTe TEpBbI 3aKOH TEPMOIUHAMUKH. HAIHUILIATE
YpaBHEHHUE NEPBOT0 3aKOHA TEPMOJANHAMUKH.

OIIK-1.B.1

19.

Chopmynupyiite mnonstue XumMHUecKod TepMmoauHamuku. [laiite
OIpe/IC/ICHUE CBSI3aHHOW HSHEPrUU CUCTEMBI, €€ (PU3UUECKUN CMBICII,
chopMynupyiiTe  BTOpPOH  3aKOH TEPMOJAMHAMUKH, HAIUIIUTE
YpaBHEHUE BTOPOr'0 3aKOHA TEPMOINHAMHUKHU.

OIIK-1.B.1

20.

Chopmynupyiite mnonstue XuMHUecKod TepMmoauHamuku. [laiite
ompenenenue cBoOonHoi >Hepruu ['m66ca e€ ¢uznyeckuii CMBICT,
HanUIIMTe ypaBHeHHE [uOOca, yKaxuTe KpPUTEpUN MPOTEKAHUS
peakuuid. 3anuIIMTEe YacTHYIO MPOU3BOIHYIO  YUYHTHIBAIOLLYIO
3aBUCHUMOCTh dHepruu ['nb0ca oT coctaBa cuctemsl. [laiiTe moHsTHE
XUMHYECKOI'0 IIOTEHIIHAJIA.

OIIK-1.B.1

21

ChopmynupyiiTe MOHATHE XUMHYECKOM KHHeTHKH. JlanTe
ONpEAETICHUEe OCHOBHOTO TIOCTYyJIaTa XUMHYECKOHW  KHWHETHKH.
ChopmynupyiiTe TOHSITHE MOJEKYISIPHOCTH PEAKIMU U TMOpPSIKa
peaKuum. [lepeuncnure ¢akTopsl BIMSIONIME HA CKOPOCTh
XUMUYECKOM peaklnu. YpaBHEHHE AppeHuyca, ypaBHeHue BaHT-

Todoa.

OIIK-1.V.1

22.

Cohopmynupyiite mnonstue  pactBopa. HazoBuTe  OCHOBHBIE
XapakTEePUCTUKU pacTBopa. JlaiiTe moHATHE O CrIOCOOaX BHIPAKEHUS
KOHILICHTpaLUi pacTBOPOB, KAKUE BUbI KOHIICHTPALIUN CYIECTBYIOT.
Hanumure dopmyinsl aist ux pacuéra (M, N, Cm, T, y, o)

OIIK-1.B.1

23

Chopmynupyiite omnpeneneHue MOHATHS «KOJUIMTATUBHbIE CBOWMCTBA
pactBopoBy». [laiiTe omnpeneneHue TakuM MOHATHAM, Kak AUQdy3us,
ocMoc, ocmotudeckoe naminenue. Chopmynupyiite 3axkoH Bant-
['odpda u 3axonsl Paynda. Ykaxure 3aBHCUMOCTH TeMIEpaTyphl
KPUCTAJIJIM3ALMU ¥ KUIIEHHsI OT KOHLIEHTPALMK pacTBopa.

OIIK-1.3.1

24

ChopmynupyiiTe TOHATHE 30HHOM TEOPHH KpPHUCTAIJIOB, JalTe
ONpPENEIIEHUE  pealbHbIX  KpUCTauioB. JlaTe  ompeneneHue
HECTEOXMMETPUUECKUX COEAMHEHHUN WM COCIMHEHUN MEPEMEHHOTO
COCTaBa, PUBEAUTE MPUMEPHI KPUCTAJUIOB IEPEMEHHOI0 COCTaBa

OIIK-1.3.1

25

ChopmynupyiiTe oHsitue pactBopa. JlaiiTe omnpeseneHne cocTaBy
pactBopa. Kakue arperaTHble COCTOSHHMS pacTBOpoB Brl 3Haere
Kunkue pactBopel. Jlaiite ompenenenne u (PU3NYECKUNA CMBICIT
TAaKOrO SIBJICHUS, KaK, AJIEKTPOIUTHYECKAs TUCCOIMAIIMS PACTBOPOB.
[IpuBeguTE MPUMEDHI.

OIIK-2.3.1




26

ChopmynupyiiTe TOHSITHE  DJIEKTPONIUTA,  JAWTE OIpeaeTcHue
CHWJIBHOTO M cjaboro sjekTponuTta. JlaliTe ompeneneHue CTelneHu
nuccormanuu. [lpuBeaure npumepsl. 3anuiiute 3akoHbl Payins mis
AJIEKTPOJIUTOB, U30TOHUYECKHH KO3 PULIMeHT, PU3NUECKHIIl CMBICIL.

OIIK-2.3.1

27

ChopmynupyiiTe TMOHSATHE:  BOJOPOMHBIN mMOKazarens.  [laiite
orpeziesieHue HOHHOIO MPOU3BeACHU Bojbl. Hanumure ypaBHeHHE
JUlsl pacuéra BOJIOPOAHOI0 OKA3aTesl.

OIIK-2.3.1

28

ChopmynupyiiTe  omnpeaesieHHe TaKuX MOHATHH Kak: [ uaponus
coJiel, MOHHO-OOMEHHBIC PEAKIMHU, MEPEUUCIUTE BHUIbI THIPOIIU3A,
npuBenuTe MpuMmepsl (Tpu Tuna rujaponusa). Onpegenute  pH-
pacTBOPOB rUAPOIIN3a, JANTE ONPEEIIEHNE COBMECTHOTO THPOIIN3a,
MPUBEAUTE TPUMEPBIL.

OIIK-2.3.1

29

JlaiiTe onpenenenre TOMIMBHBIM d1eMeHTaM. OObSICHUTE, TTOYEMY
BOJIOPOIHO-BO3TYIIIHBIH TOTIMBHBIIN 3JIEMEHT C IPOTOHOOOMEHHOM
memOpanoit (PEMFC) cunraercst nepcreKTUBHBIM 71l TUTAHUS
BIIJIA (npoHOB) C TOYKH 3PCHHS XUMHYECKOW KHHETUKH H
YHEPrOEMKOCTH.

OIIK-2.3.1

30

ChopmynupyiiTe omnpenesieHne akkyMysiatopa. JInTuii-uoHHbII
akKymyJiaTop. Hanuimmre 371eKTpoXuMHUUecKie peakiiuy Ha aHo e
(rpadut, CsLi) u karone (LiCoO2) B mpouecce 3apsiaa u paspsia.
[Touemy "kanenmapHoe ctapeHue" (pa3inokKeHHE FTEKTPOIUTA)
SBIIIETCS XUMUYECKOM, a HE DNIEKTPOXUMHUIECKON TTPOOIeMOit?

OIIK-2.3.1

31

Cdopmynupyiite omnpeneneHue: raibBaHudeckas kopposus. Ha
NeYaTHOH MiaTe KOHTaKTUPYIOT npunoi (Sn/Pb), mennas nopoxka
(Cu) u HuxeneBoe nokpeitTue (Ni). Kakoit meram Oyner BoICTynaTh
aHOJIOM U pa3pylLIaThCsl IEPBBIM MIPH MMONAJAHUN BIaru
(anexTponut)? [Touemy 3TO KPUTUYHO JJI BHICOKOYACTOTHBIX Lienen?

OIIK-2.3.1

32.

Chopmynupyiite noHaTHEe MpOU3BEACHUs pacTBopuMocTH. Jlaiite
ompeziefieHne  mpomecca  pacTtBopeHus. Jlaiite  ompexpeneHue
HACBHIILIEHHBIX ~ pacTBOpoB. [JlaliTe ompeneneHue KOHCTaHTBI
pPacTBOPUMOCTH, BBIYUCICHHE PACTBOPUMOCTH B MOJIb/J, /11,

OIIK-2.3.1

33

Chopmynupyiite MOHSATHE OKHCIUTENTbHO-BOCCTAHOBUTEIBHBIX
npoueccoB.  Jlaiite ompeneneHue OKUCIUTENb, BOCCTAaHOBUTEIIb,
MPUBEIUTE MIPUMEPBI U YKAKUTE, B KAKUX CIydasX MOXKET OJIUH U
TOT XKe DJIEMEHT BLICTYIIATh KaK OKUCJIINTECIIb 1501048 KaK
BOCCTAHOBUTEb.

OIIK-1.V.1

34.

ChopmynupyiiTe TOHATHE «IJIEKTPOJHBIM mMOTeHIUam». Jlaiite
omnpezaeneHue U (U3MUYECKUN CMBICT JABOWHOTO  JIEKTPUYECKOTO
cinosg.  OOBsicHUTE SBICHHMSI CKadyka TMOTeHIMana.  Hamwmmure
ypaBHeHue HepHcrTa.

OIIK-1.V¥.1

35

ChopmynupyiiTe TOHSATHE TaJbBAaHMYECKOTO JJEMEHTa, JIaiTe
ONpENIETICHUE TOHITHSl «3JEKTPOA» B DIIEKTPOXUMUU, HAMHUIIUTE
ypaBHeHHe HepHCcTa, ykakuTe, KaKue MPOIECChl MPOTEKAIT Ha
KaTo/e, a KaKue Ha aHoje. 3alHIIUTe TOKOOOPa3yIIIYI pPEeaKIUio
JUISl  TalbBaHUYECKOTO DJIEMEHTAa W CXEMy TajJbBaHMYECKOTO
sanemeHTa. JlaiiTe ompeneneHue 3IEKTPOIUTHUYECKOTO KIIK04a, €ro
(bU3HUYECKUN CMBICIL.

OIIK-1.V¥.1

36

ChopmynupyiiTe MOHATHE JJIEKTPOJIM3a PACIUIABOB U PACTBOPOB,
JalTe OMpEeJeIeHNEe OSTOTO SBIICHUS, HAIIUIINTE MIPOIIECCHI

OIIK-1.V.1




MpoTEKalolllue Ha aHoJe M Ha Karoge. Hanummure ypaBHeHHe
®dapanes A1 JIEKTPOIU3a, OOBICHUTE (PU3HUYECKHH CMBICH ,JIalTe
ONpeJIeTICHUE DJIEKTPOXUMHUYECKOTO SKBUBAJICHTA.

37.

CdopmynupyiiTe noHATHE KOPpO3Us MeTaluioB. HaszoBute ¢akTopsl,
BIMSIONIME Ha KOppo3uio MeTauioB. OOBSCHHTE MeEXaHU3M
KOPPO3UMOHHBIX TMporeccoB. HazoBure cmocoObl 3alIUTBl  OT
KOPpO3UH.

OIIK-1.V.1

38.

[Ipoananuzupyiite COCTaB CTaJlu. HazoBute OCHOBHbBIE
KOHCTPYKLHOHHbIE MeTauibl. CBoilictBa AmtoMuHus, Xpowma,
Kenesa, ux mnomydeHue u paduUHUpPOBAHHE, HCIIOJIB30BAHUE B
CaMOJIETOCTPOSHHUH U IPUOOPOCTPOCHUH.
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39.

CdopmynupyiiTe TOHATHE  IOJUMEPOB, CTPOCHHE IMOJIMMEPOB H
CroCOObl  MOJy4YEeHHs, HA30BUTE NPUMEHEHUE TOJIMMEPOB B
POMBIIIJICHHOCTH

OIIK-2.3.1

40.

ChopmynupyiTe MOHATHE XUMHYESCKONH HICHTU(UKAIIMY BEIICCTB,
Ha3zoBute MeTonbl KOJMYECTBEHHOTO aHanu3a. Kakue BubI
MHCTPYMEHTAJIbHOI'O AHAJIN3A Bbl 3HACTE.

OIIK-2.3.1

[lepeuens TeM JUIsi BHITOTHEHHUSI KYPCOBOT'O MPOEKTa/ KypcoBOi paboThl

B Tadmuite 17.
Tabnuua 17 — IlepeueHb TeM sl BBIOJHEHUsI KYPCOBOT'O MPOEKTa / KypCOBOI pabOThI

npeaACTaBJICHbI

No i/t

paboTHI

[TpuMepHBIii IepeYeHb TeM ISl BBITOJHEHHS KYPCOBOTO IIPOEKTa/ KypCOBOM

Y4eOHbIM IJIAHOM HE IPEAYCMOTPEHO

Bompocel 11 mpoBeneHHsT MOPOMEXKYTOYHOM aTrTecTalii B BHUJIE€ TECTUPOBAHUS
npeJcTaBieHbl B Ta0nuie 18.
Tabauna 18 — IlpuMepHbIii nepeyeHb BONPOCOB JJisl TECTOB
No Kon
[Tepeuens BOmpoCcoB (3a1a4) JIsl TECTOB
/1 WHJIHKaTopa
1 Ttun) 3amanue KOMOMHUPOBAHHOTO THUIIA C BHIOOPOM OJHOTO BEPHOTO
OTBETAa U3 YETBIPEX MPEIOKEHHBIX U 000CHOBAHKUEM BbIOODA.
Wuctpykuusa: IlpounTtaiite TeKCT, BBHIOEpUTE MNPABUIBHBIA OTBET U
3aMUIIUTE ApTYMEHThI, 000CHOBHIBAIOIINE BHIOOP OTBETA
B aToMe, AIIEKTPOHHAS dopmyia KOTOPOTO
15%25%2p%3s23p®3d!%4s%4p®4d35s?, ... BaeHTHBIX YMEKTPOHOB ...
a. 3; b. 2;
1 c.9; d. 55 OIlK-1.3.1

ApryMEHTHPOBAaHHBIN OTBET:

CormacHo 3JIEKTPOHHOTO MAcTopTa , OMPEIETUM dJIEMEHT, 3TO0 HHOOWH,
Ha BHEIIHEW AJIEKTPOHHON OpOUTAI HaXOASTCS 2
CHApeHHBIX 2JIEKTPOHA Ha S5s” - TMOAYpOBHE , KOTOphIE BO30YXKIasich
TepexoisT Ha 5-p! momypoBeHs a Takke 3 snextpona Ha 4d’-moayposHe,
TakuM 00pa3oM 5 HecmapeHHBIX HIeKTpoHoB(5s!5p'4d®) ompenensror
KOJIMUECTBO BAJIEHTHBIX 3JIEKTPOHOB.

[TpaBunbHbI oTBET: d




2 Tun) 3anaHue KOMOMHUPOBAHHOTO THIIA C BBIOOPOM HECKOJIBKHUX
BapUaHTOB OTBETA M3 IMPEAJOKEHHBIX U Pa3BEPHYTbIM OOOCHOBAHUEM
BeiOOpa. Mucrpykuusi: Ilpounraiite Tekct, BblOepuTe MpPaBUILHBIE
BapUaHThl OTBETa M 3alMIIUTE apPryMEHTbl, OOOCHOBBIBAIOIIKE BHIOOP
OTBETOB.

Kopposus meramios.. Kakue U3 NepeuncIeHHbIX YTBEP)KIEHUN BEPHBI C
TOYKHM 3pPEHMS IEKTPOXUMHUYECKOW TEOPUM KOPPO3UM U MOTYT OBITh
VICII0JIb30BAaHbI JUIsl aHAIM3a IIPUYUH pa3pyIIEHUs] METAJUIOKOHCTPYKLUN?
BriOepute Bce BEpHbIE OTBETHI:

1. Yewm BbllIE CTAaHAAPTHBIN JIEKTPOAHBIN MOTEHIIMA METajia, TEM
BBIILIE €70 TEPMOJIMHAMUYECKAs! CKIIOHHOCTb K KOPPO3HH.

2. Hamuywe B DJIEKTPOJIUTE KHUCIOPOJA YCKOpSET KOPPO3UIO
0OJIBIIMHCTBA METAJIJIOB 3a CYET KATOJHOU NENOJSpU3aALIHU.

3. Pa3HoponHble MeTaJIJIbl B KOHTAKTE B 3JIEKTPOIUTE KOPPOIUPYIOT
ObICcTpee, 4YeM KaXKbIi 110 OT/AEIbHOCTH.

4. TlpogykTel  KOppO3MHM  BCerJa  3aMEANsoT  JalibHeuliee
paspylieHre MeTauia.

OTBETHL: 2, 3

OIIK-1.3.1

3 tum) 3aaHue 3aKpHITOro TUIA HA YCTAaHOBJICHUE COOTBETCTBHUS.

WNucrpykuus: IIpounTtaiite TEKCT M yCTaHOBUTE cOOTBETCTBHE. K Kaxmon
NO3MILIMK, JaHHOW B JIEBOM CTOJOLE, MOAOEpPUTE COOTBETCTBYIOIIYIO
MO3UIIMIO B TIPABOM CTOJIOIIE.

YcTaHOBUTE COOTBETCTBHE MEXKAY XUMUYECKUM IIOHATHEM, IIPOLIECCOM
WM BenU4YMHOM (1-5) M ero xapakTepUCTHKON WM MaTeMaTUYeCKUM
BelpakeHueM (A-J1). K kaxmoil mo3ummu u3 geBoro cronabdua nogdepure
COOTBETCTBYIOILYIO MTO3UIMIO U3 ITPABOTO CTOJIONA.

A. TennoBoit 3¢ddexr peaxkuun
3aBUCUT TOJIBKO OT HA4YaJIBHOTO U
JUIsI TOMOT€HHOM peaKIuu KOHEYHOI'0 COCTOSIHHUSI CHUCTEMBI U

HE 3aBUCHUT OT IyTH MEPEX0A.
aA+bB—cC+dD M pexol

1.3aKkoH AeMCTBYIOIKX Macc

) Pc ‘Pd
.3akoH l'ecca BE. AG = AG° + RTIn =< [;)

Aa B
B. IIpu MOBBILLIEHUHU
TeMrieparypsl Ha Kaxuaele 10 °C
SKBHBAJICHTA (HOPMAJIBHOCTh) | CKOPOCTh TOMOIE€HHOM PpEaKIUH

yBenU4MBaeTcs B 2—4 paza

3. MonspHas KOHLIEHTpaLus

m .
4.YpaBHEHUE U30TEPMBI I. C,= setjecmsa MOTb 1

2
Bant-Todda Mwm Vpacnsopa K6

S.1IpaBuno Bant-Todgda (mns _ a b
CKOp b | A V= k'[A] [B]
POCTH PEAKIIUN)
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4 tun) 3agaHue 3aKPHITOrO THUIIA HA YCTAHOBJIEHUE MOCIEI0BATEIbHOCTH.

OIIK-1.3.1




HNucrpykuus: IIpountainte TEKCT U YCTAHOBUTE IOCIIEN0BATEIBLHOCTD.
ITpounTaiite TEKCT, BEIOEPUTE NIPABUIIBHBIN OTBET U 3aIMILUTE
apryMeHTHI, 000CHOBBIBatOIIME BEIOOp. Pacmonoxuts anemeHTs [1A
HNOArPYIIIBI B IOPSAJKE YCUICHUS METAJUIMYECKUX CBOMCTB!

a. Be, Mg, Ca, Sr, Ba, Ra;
b. Mg, Be, Ca, Ra, Sr, Be;
c. Ca, Mg, Be, Sr, Ra, Ba;
d. Sr, Ra, Ba, Ca, Be, Mg;
e. Ra, Ba, Sr, Ca, Mg, Be

AprymenTupoBaHHbIi 0oTBeT: C yBeIMUYE€HHEM aTOMHOTO paauyca
YBEJIMYUBAIOTCA BOCCTAHOBUTEIbHBIE CBOMCTA, TO €CTh METAJUINYECKUE,
panuyc B IICD B noapynme cBepxy BHU3 YBEIMYUBAETCH,
COOTBETCTBEHHO U METAJUIMYHOCTb YBEIMYHUBAETCS

[TpaBuIIbHBII OTBET: a

5 Tum) 3ajjaHKue OTKPBITOrO TUIIA C PA3BEPHYTHIM OTBETOM.

Wucrpykuumsa:  [lpounraiiTe TEeKCT W 3alMIIUTE  Pa3sBEPHYTHIN
000CHOBaHHBIHN OTBET.

[IpounTaiiTe 3agaHne U 3aMUIIATE Pa3BEPHYTHI 0OOCHOBAHHBIN OTBET
Kakue KBaHTOBBIE 4YHMCIIa IIOJHOCTBIO  XapaKTEPU3YIOT DHEPIUI0
AJIEKTPOHA

OTaloHHBIM 0TBET: B KBaHTOBOM MexaHuKe Kaxnas AO omnpexnensercs
TpeMsl KBaHTOBBIMH 4YHCJIaMU: # — TJIABHOE  KBAHTOBOE YHCIIO,
ornpenenser oOUMii 3anac sHepruM (MpUHUMaeT 3HaueHus 1,2,3 u 1.1. 110
©), [ — opOuTarbHOE KBAHTOBOE YHCIO ONpPENENsIeT OpOUTAIbHBIN
MOMEHT KOJIMYECTBA JBUKEHUU 3IeKTpoHa (mpuHUMaeT 3Hauenus 0,1,2,3
u T.g. 10 n-1). Kaxmomy 3Ha4YeHHIO TJIAaBHOTO KBAaHTOBOTO YHCIIA,
COOTBETCTBYET 7 3HAU€HUH OpOMUTANIBHOTO KBAHTOBOrO uyHcha /.
OpOuTanbHBIE MOMEHT KOJMYECTBA JBIKEHUH, 3TO BekTop, (L) ero
abCoIOTHAsT BEJIMYMHA MPUHUMAET CTPOTO OIpe/esIEHHbIE KBAHTOBBIE
3HaueHus. Takum oOpa3zom, o0003HaYeHHEe JHO0r0  MOTYypOBHS
orpeneNnsercss IByMs KBAaHTOBBIMHM YMCJIAMHU, TJIABHBIM U OpOUTAJIBHBIM
KBAHTOBBIMHM YHMCIAMH. 11, — MAarHUTHOE KBAaHTOBOE YHCJIO OIPEIENAET

BO3MOJKHBIC 3HAUYCHUSA NPOCKIUH Op6I/ITaJ'II)HOFO MOMCHTA KOJHYECCTBa
ABWIKCHUS 3JICKTPOHA Ha (bHKCI/IpOBaHHOG HaIllpaBJICHUC B IIPOCTPAHCTBE.
mgy — CIIMHOBOC KBAHTOBOC YHCIIO — COOCTBEHHBIII MAarHUTHBIA MOMEHT

UMITyJIbCA, MPOEKIMsS BEKTOpa CIMHA Ha ONpEeNEHHOE HalpaBlieHUE
1
BHEIIHErO TOJsI, MOYET MpUHMMaTh 3HadyeHuss m, ==x—. Takum

00pa3oM, TMOJHYI0 SHEPTHI0 DJEKTPOHA XapaKTepU3yIOT: 7 — TJIaBHOE
KBaHTOBOE YUCJIO U [ — opOUTaibHOE KBAHTOBOE YHUCIIO.

OIIK-1.3.1

Itun) 3aganue KOMOMHUPOBAHHOTO TUIIA C BLIOOPOM OJHOTO BEPHOTO
OTBETA U3 YEThIPEX MPEAJIOKEHHBIX 1 000CHOBaHHEM BbIOODA.

WNuctpyknus: [IpounTaiite TEKCT, BRIOEPUTE MPABUIBHBIN OTBET U
3aMUIINATE aPTYMEHTHI, 000CHOBBIBAIOIIIME BHIOOP OTBETA

3aKoH, KOTOpBIM IJIACUT, 4YTO KOJIMYECTBO TIa3a, PacTBOPEHHOIO B
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JKUJKOCTH,  MPOMOPUUOHAIBHO  €ro  Mapuua’bHOMY  JaBJICHUIO:
a.3akoH/lanbrona

b. 3axon I'eit JItoccaka

c.3akoHl eHpu

d. 3axon Paymns

MPaBUJIbHBII OTBET C.

ObocHoBaHMe OTBeTa: 3aKkoH, IO KOTOPOMY TIpU TOCTOSHHOMU
TEeMIIEpaType pacCTBOPUMOCTH (KOHIICHTpAIHs) ra3a B JTAaHHOM
JKUJIKOCTH TIPSIMO  TIPOMOPIIMOHAJIBHA ~ JIaBJIGHUIO 3TOTO Trasza Haj
pacTBOPOM .ONKCAH AHITIMHCKUM XUMHUKOM Y. ['eHpu 3akoH npuroacH
JUIIb U UACATBHBIX W TMPEAeTbHO pPa30aBICHHBIX pPACTBOPOB U
HeBbICOKMX gaBiaeHu. Cy = K P, K — koncranta Ienpu, -P-
napiuaibHoe nasieHue, Cwv — MOJIsipHasi KOHIICHTPALIUSL.

2tumn) 3ajaHue KOMOMHUPOBAHHOTO TUIIA C BBLIOOPOM HECKOJIBKHX
BapUaHTOB OTBETA U3 MPEIJIOKECHHBIX U Pa3BEPHYTHIM 000CHOBAaHHEM
BbIOOpa. CKOPOCTh XUMUYECKUX peakinii ((hakTophl, BAUSIONINE Ha
ckopocth). MucTpykius: [IpounTaiite Tekct. BeiOepurte 1Ba BepHBIX
YTBEPKJICHUS U3 YETHIPEX MPEIIIOKEHHBIX.

3anmumuTe 000CHOBaHUE (apryMEHTHI) Balllero BeIOOpa.

Peakuus A(tB.) + 2B(r) — C(r) + D(T) + Q (3K30TepMHUUecKast)
IIPOBOJIUTCS B 3aKPHITOM PEAKTOPE IIPU MMOCTOSHHOM JaBlieHUU. J{is
YBEJIIMYEHUS] CKOPOCTHU PEAKINH B 4 pa3a Mpu HEM3MEHHOM 00bEME
peakTopa MHXEHEp MPETIOKUI: | .yBeTMYUTh JaBICHUE B CUCTEME B 2
paza; 2. yBeJIMUUTh KOHIEHTpaluo ra3a B B 2 pa3a; 3. yMEeHbIINUTD
temneparypy Ha 20°C (TemneparypHblid ko3 duument y = 2) 4.
M3MENIBYUTh TBEPJOE BEIIECTBO A Bribepure
JIBa BEPHBIX BapHAHTA U3 YETHIPEX:

A)lu?2
B)2u3
C)2u4
D)lu4
(xirou)ipaBusibHBIN 0TBET: C) 2 1 4

Ob6ocHoBaHme BbIOOpA:
1./lng BapuanTa 2 (yBEIMUUTh KOHLEHTpauuio B B 2 pasa):

CKOpOCTb pPeaklMy 3aBUCUT OT KOHIIEHTPAllMU Ta3000pa3HOro peareHTa
B (o 3axoHy JneiCcTBYIONIMX Macc JIsl TeTepPOTreHHOM

peakuu: v=k-[B]2v=k-[B]2, Tak kak TBEp0€ BeuIeCTBO A HE BXOIUT B
KUHETHYECKOE YPABHEHHUE, €CIIH €ro IJIOIA/b TOBEPXHOCTH ITOCTOSIHHA).

Veenmuuenue [B][B] B 2 pa3za npu 2n=2 (cTeneHp = CTEXHOMETPUUECKOMY
k0>(UIIHENTY) 1aéT yBeIMueHne CKopocTH B 2°=4 pasa.

DT0 MpsAMOE U TOYHOE BHITIOJTHEHHE YCIIOBUS 3a1a4M (yBEIMUECHUE
CKOPOCTH POBHO B 4 pasza).

2. JIns BapuanTa 4 (MU3MEIBIUTH TBEPIOE BEMIECTBO A):

B rereporenHoii peakiiuu CKOpOCTh JMMUTHPYETCS TUIOIIAIbI0 KOHTAKTa

das.
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W3menpueHne A pe3ko YBEIHMUUBACT YAEIbHYIO TTOBEPXHOCTh TBEPIOTO
peareHTa, 4TO YBEJINYHMBACT YHCIIO CTOJIKHOBEHUH MOseKyn B ¢
IIOBEPXHOCTHIO A.

tun3) 3ajanue 3aKphITOro THIA HAa YCTAHOBJIEHUE COOTBETCTBUS.
Wucrpykuumsa: I[Ipounraiite TEKCT M yCTAHOBUTE COOTBETCTBHE..
YCTaHOBUTE COOTBETCTBUE MEXIY TUIIOM XHMHUYECKON CBSI3U (JIEBBII
cTOoJIOEI) M XapaKTepHbIM CBOMCTBOM WJIM MPUMEPOM BelllecTBa (MpaBbIi
croJioen).
1. Meramnueckas A. Bricokas TBEPAOCTh, OUYEHb

CBSI3b BBICOKAsl TEMIIeparypa IJIaBJICHHUs,

JTUAJICKTPUK (aiMa3s)

2. HoHHas cBA3b b. D1exTponpoBOIHOCTb, KOBKOCTb,
MeTaNIn4ecKuil 6aeck (Menp)

3. KoBanenrnas B. IloBbiieHHas remmeparypa
HETOJISIPHAS CBSI3b | KUIIEHUSI CIMPTOB 10 CPABHEHUIO C
YITIEBOJOPOIaMHU

4. BonoponHas I'. XpynkocTs, BBICOKasI TEMIIEpaTypa
CBSA3b IUIABJIEHUS, 3JIEKTPOIIPOBOJHOCTD B
(mexxmonekynsapH | pactBope (NaCl)
as)

OIIK-1.V.1

Tun4) 3aganue 3aKpbpITOrO TUIIA HA YCTAHOBJIEHUE MOCIIEI0BATEILHOCTH.

WNucrpyknusa: IIpounTtaiiTe TEKCT M yCTAHOBHUTE IIOCIEN0BATEIBHOCTD.
3anumuTe  COOTBETCTBYIOLIYIO  IOCIIEOBAaTENIbHOCTE OYKB  clieBa
HaIpPaBo.

[IpounTaiiTe TEKCT M YCTAHOBUTE IIOCIECAOBATEIBHOCTE B IOPSIKE

yBeNMUYEHUs Macchl pacTBOpéHHOro NaxSQs, BellecTsa, 00BEMBI
pacTBOPOB OJIMHAKOBBIE, TUNIOTHOCTh MPHUHATH =~ 1, eciau KOHIEHTpaIus
3TUX PACTBOPOB:

a. 0,ImpoutentHas  b. 0.1monspHas

c. 0.lnopmansuas  d.0.1 momsutbHAS

3anmuImuTe  COOTBETCTBYIOIIYIO  TOCJIEIOBATCIIBHOCTH OYKB  clieBa
HaIpPaBo.
[TpaBunbHBIN OTBET: a,c,d,b

OIIK-1.V.1
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TUN 5) 3a1aHue OTKPBITOrO THUIIA C Pa3BEPHYTHIM OTBETOM. MHCTpyKIus:
[TpounTaiiTe TEKCT U 3aMUIINTE Pa3BEPHYThI 000CHOBAHHBIN OTBET.
[Tpoananusupyiite Tpu BemecTsa: Anmas (KOBaJeHTHas
KpUCTaJJIM4ecKas pemierka), Menp (Metayuinueckasi KpucTayuinyeckas
peuerka), [TomuaTuaeH HU3KOM TNIOTHOCTH (aMOP(PHO-KPUCTAIITHYECKUI
nosimmep). Jlist kaxxaoro BemecTBa: 1.ONMUIIATE THTT XUMUYIECKOU CBSI3U
Y TUI KPUCTAJUNINYECKON PELIETKH (MJIM HAJIMOJIEKYJIIPHON CTPYKTYpPBI)
2. YKaXuTe He MEHEE JIBYX MaKpPOCKOIMMYECKUX CBOMCTB, BBITEKAIOIINX
U3 €r0 CTPOEHMs (HanpuMep, TBEPAOCTh, JIEKTPOIIPOBOIHOCTD,

OIIK-1.V.1




TUIACTUYHOCTD, TEMIIEpaTypa MJIaBICHUS, XUMUYECKasi CTOWKOCTB).

3. OOBsSICHUTE MEXaHU3M OJTHOTO U3 ATUX CBOWCTB Ha aTOMHO-
MOJIEKYJISIPDHOM YPOBHE.

4. [puBeauTe MpUMEp TEXHHUYECKOTO MMPUMEHEHH S, KOTOPOE HAMPSIMYIO
00yCIIOBJIEHO OTIMCAaHHBIM CTPOEHUEM. J{OMONHUTENBHOE 3aJaHne (IS
yIIyOJICHHOTO OTBETA):

[Tpennoxwure, Kak MOKHO H3MEHHUTH CTPYKTYPY ITOJUITUIICHA, YTOOBI
MOBBICHTB €T0 MPOYHOCTh U TEIUIOCTONKOCTh. Ha30BUTE MOITYUYCHHBIN
Marepuall U YKaKUTE OHO €r0 TEXHHYECKOE MPUMEHEHHE.

(Kmrou)OtBet 1. Anmas - CBs3b: KOBaJICHTHAs! HEMOJIApHAs (G-CBS3H,
Sp*-rudpuu3arms).

Pemrerka: aromuasi, rerpasnpudeckas. CpoiicTBa: MakcumanbHas
TBeprocTh o Moocy (10). O4yeHnb BbIcOKas TeMIieparypa riaBIeHus
(>3700 °C).AusnexTpuk (OTCYyTCTBUE CBOOOIHBIX
ANIEKTPOHOB).MexaHH3M TBEpAOCTU:BCE aTOMBI yIIIepoAa COSIUHEHBI
MIPOYHBIMH HAIMIPABJICHHBIMH KOBAJICHTHBIMH CBSI3IMU B TPEXMEPHBIi
kapkac. [Ipu BHEIIHEM BO3ACHCTBHH CMEIIICHHE aTOMOB TpeOyeT pa3phiBa
OOJIBIIIOTO YKCIIa CBSI3EH, YTO SHEPTETUUECKU HEBBITOIHO —> BBICOKAs
COMPOTHUBIISIEMOCTD LapanaHuio. TeXHUYeCKoe MPUMEHEHHE:

anMa3HbIe OypOBBIC KOPOHKH (TBEPAOCTh MO3BOJISET pa3pymiaTh TOPHBIC
nopofiel). 2. Menpb - cBA3b: MeTaJuInuecKast (3IEKTPOHHBIHN Ta3).
Pemerka: rpanenentpupoBantas kyondeckas (I'LIK), mioTHas ynakoBka.
CBOMCTBA:BBICOKAS DJIEKTPO- U TEIJIONPOBOIHOCTh. Bricokas
MJIACTUYHOCTD (KOBKOCTH), JIeTKO ehopmupyetcsi. CpaBHUTENHHO
HEBBICOKasl MPOYHOCTH Ha pa3pbiB. MexaHu3M
AIIEKTPOIIPOBOTHOCTH : BaJICHTHBIE 3JICKTPOHBI ME/TH JICJIOKATU30BaHbI U
00pasyroT «3EKTPOHHBIN ra3». [1ox AeiicTBUEM IEKTPHUIECKOTO TTOJIS
OHU JIPer(DYIOT K MOJTOKUTEIHLHOMY JIEKTPONY, OOeCIeunBas TOK.
OTcyTCTBHE KOBAJCHTHBIX HAIIPABJICHHBIX CBS3EH IMO3BOJISET AIEKTPOHAM
JBUTAThCS MOYTH 0e3 paccessHus TexHn4Yeckoe MpUMEeHEeHNe:Ka0enu
poBOJIa (BBICOKAS AJIEKTPOIPOBOIHOCTH + MIACTUYHOCTD IS
BOJIOYEHUS ). 3. TlonusTUIeH HU3KOM
wiotHocTu (ITOHIT)Cea3e: xoBanenTHole (C—C, C—H) B nemsix + cnadbie
BaH-JIEP-BaaJIbCOBBI CHITBI MEX Y 1ensaMu. CTPYKTypa: 4aCTUYHO
kpuctammnieckas (40—-60%), octansHoe — amopdHas ¢aza.CoiicTBa:
THOKOCTH M 2JIaCTUYHOCTh. Hu3kas temmeparypa rurainenns (~110
°C).Xoporrast XMMUYECKasi CTOMKOCTB K IOJIIPHBIM PACTBOPUTEIISIM
(Boze, kucnoram).Mexanusm ru6kocti. Crnadble MEXMOIEKYISIPHbIE
CUJIBI MKy LIETISIMU TTO3BOJISIFOT UM CKOJIB3UTh JIPYT OTHOCUTEIHHO
npyra. B amopdHbBIX 001acTAX e MOTYT MMOBOPAUYNBATHCS U
U3rudaThCs, UTO 00ECTIeUNBAET HU3KYIO KECTKOCTh U

AMACTHYHOCTh. TeXHUUECKOe TPUMEHEHHUE:

VYnakoBouyHas MICHKA, U30JIAIUs Kabelei. J[omomHuTe IbHOe 3a]aHue
(TIOBBIIIEHNE TPOYHOCTH U TEIIOCTOMKOCTH MOTUATUIICHA)
Monuduxanus:Co3nars cruthiid monmudTuiieH (PEX) — BBenenne
MOTIEPEYHBIX KOBAJICHTHBIX CBSI3€H MEKIY LEMsIMU (pagraiHoHHas W




NepoKCUHAas clTuBKa). Mi3MeHeHHbIe cBoiicTBa: [loBBINIIEHNE TIPOYHOCTH U
terocroikocTy (10 ~120-150 °C).Camxenue nonsyuyect. CHUXKEHNE
ANIACTUYHOCTH (MaTepuaj CTAHOBUTCS TEPMOPEAKTUBHBIM)
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tunl) 3ananue KOMOMHUPOBAHHOTO THIIA C BELIOOPOM OJTHOTO BEPHOTO
OTBETA U3 YETHIPEX MPEIOKEHHBIX 1 000CHOBaHHUEM BBIOODA.
WNuctpyknus: [IpounTaiite TEKCT, BRIOGPUTE MPABUIIBHBINA OTBET U
3aMUIIMTE ApTYMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETA

[lepros monypacnaja paanoakTuBHoro usorona *C cocrtasnser 5730
net. Ecau B apxeonoruyeckoM oopasie ocranoch 12.5% ot
TepBOHAYANILHOTO cojiepkanus *C | CKOJIBKO JIET IPOIIO ¢ MOMEHTA
rubenu opranuzma?

1. 5730 ner

2. 11460 ner
3. 17190 ner
4. 22920 ner

OtBer 17190 ner

2.5% = 1/8. 3a 1 nepuox nonypacmnaga ocraercs 50%, 3a 2 -> 259

3-5730=17190 net

OIIK-1.B.1
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2 Tun) 3anaHue KOMOMHUPOBAHHOTO THIA C BBIOOPOM HECKOJIBKHUX
BapHaHTOB OTBETa M3 MPEIJIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHUEM
BbIOODA.

WNuerpykuust: IlpounTailiTe TEKCT, BBHIOEpUTE NPAaBUIbHBIE BapUAHTHI
OTBETA U 3aIUIINTE APTyMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.
VYcnosue: [ns peakinuu 2A+B— C 3KCHepUMEHTATbHO HAMJIEH 3aKOH
CKOpOCTH XuMudeckoii peakiuu: v=k[A]2[B]

Bri6epute Bce BepHbIE yTBEPKICHHUS.

1.061mit mopsAI0K peakuuu paBeH 3

2.Pa3mepHocTh KOHCTaHThI ckopocTH k (B cucreme CU, koHLIeHTpalus B
MOITb/M?, Bpems B ¢) — M®-Monb 2-¢ !

3.Ecnu yBennuuTh KOHIIEHTpaluio A B 2 paza, CKOPOCTh BO3pacTET B 4
pasa

4 Ecnn yBenu4UTh KOHUEHTpaMio B B 2 pa3a, CKOpoCTh BO3paCTET B 2
pasza

5.Ecnu onHoBpemenHo yBenmuuuth [A] B 2 pasza u [B] B 2 paza, ckopocTh
BO3pacTET B § pas

Br16epute BepHble BApUaHTHI:
A)1,3,4,5

b)1,2,3,4

B)2,4,5

I') Bce BepHBI

OTBeT ¢ 000CHOBAHHEM:

[IpaBunbsHbIi BapuaHT: I (Bce BEpHBI).




(1) opsinok = crenens no A (2) + crenens no B (1) =3 — BepHo.
(2) v=k-[AT*[B] — moms/(M>-c) =

k-(moms/m>)?- (Mons/M?)=k-(Momb/M?)— k=m®/(Mons2-c) BepHO.
(3) [A] -2 — (2)* =4 paza — BepHO.

(4)[B] -2 — 2.1 = 2 pa3a— BepHO.

(5)2%- 2! = 4.2 = 8 — BepHo.

13

3 tum) 3amaHue 3aKpHITOrO THUIA HAa YCTAaHOBJIEHHUE COOTBETCTBHSL.
Nuctpykuus: [IpounTaiite TEKCT U yCTaHOBUTE cooTBeTCTBHE. K Kax ot
NO3HILIMY, JaHHOW B JIEBOM CTOJNOLE, MOAOEPHUTE COOTBETCTBYIOIIYIO
MO3UIMI0 B IPaBOM CTOJOIIE. [IpounTaiiTe TEKCT U YCTaHOBUTE
cootBercTBHE. K KaXk10# mo3uLuu, TaHHOH B JIEBOM CTOJIOLIE, Moa0epuTe
COOTBETCTBYIOIIYIO MO3UIIMIO B IIPaBOM cToiiOIe. B koHTakTe HaxonsaTcs
METaJUIbl B Pa3IUYHBIX CPE/lax KaKue MpoLecChl MPOTEKAOT Ha KaTo/e.

a. Zn/Fe pH <7 1. Pb*" +2e¢ = Pb°

b. Cu/Fe pH >7 2. 02 +2H:0 + 4 & —40H

c. Pb/Fe pH =7 3. Fe’" +2e = Fe’

d. Ni/Cu pH <7 40H:0 - 4§ — Oy + 4H*
5.2H"+2¢& - Hy’

OIIK-1.B.1
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Tun 4) 3aganue 3aKpbITOrO TUIIA HA YCTAHOBJICHUE I10CIIE0BATEIbHOCTH.
Wuctpykuus: IIpounrtaiiTe TEKCT M YCTAaHOBUTE IIOCIEN0BATEIBHOCTD.
3anuiuuTe COOTBETCTBYIOIIYIO  IOCJIEIOBATEIbHOCTh OYKB  cjeBa
HaIIpaBo. [IpounTaiiTe TEKCT U yCTAaHOBUTE IOCIEA0BATEIBHOCTD
METAJIJIOB, KOTOpPBbIE BOCCTAaHABJIMBAKOTCS Ha KaTOJE IPHU JJIEKTPOIM3E
pactBopoB coueit:1. Cynbdpar Menu, 2. Hutpat cepedpa, 3.Cynwdar
xene3a, 4.Cynbdar uunky. [IpaBunbpHbiil oTBeT:2,1,3,4.

OIIK-1.B.1
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Tun 5) 3aganue OTKPBITOrO TUIA C Pa3BEPHYTHIM OTBETOM.

Wucrpykuumsa:  Ilpounraiite TEKCT W 3alUIOUTE  Pa3sBEPHYTHIN
o0ocHOBaHHbII oTBeT. [IpounTaiiTe TEKCT M 3aNMIIUTE PpPa3BEPHYTHIN
o0ocHOBaHHbBIN oTBeT. [laiiTe onpeaeneHne pacTBopa, yKakuTe CBOMCTBA
pPacTBOPOB M CIOCOOBI BBIPAKEHUS KOHIIEHTPAIIH.

(xirou)dTanoH oTBera: PacTBOp-3TO OAHOPOAHAs TOMOTEHHas cHCTeMa
COCTOSAIIAsl U3 PACTBOPUTENS PACTBOPEHHOIO BELIECTBA M MIPOIYKTOB HX
B3aMMOJEUCTBUS. (MOHBI, MOJEKyJbl) OCHOBHOM XapaKTEpUCTUKOMN
pacTBOpa sBisgeTca ero cocras. CocTas onpenensercs

KOHILICHTPALUAMU:

npouentHas: C, (aace)

= 100%
My pa

m

n

C, =—

R N Y I 74
m

MOJI;IpHaH: 2
Y T
HOpMaJIbHas: v,

eeujecmea IKZ

C = Mmoub [ k2

m

MOJIAJIbHAA: M sewecmea m pacmeopumens

OIIK-1.B.1
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1 Tum)3amaHune KOMOMHUPOBAHHOTO THUIA ¢ BHIOOPOM OJIHOTO BEPHOTO
OTBCTA U3 YCTHIPCX MPCAJIOKCHHBIX U O60CHOB8.HI/ICM BI:I60pa.

OIIK-2.3.1




WNucrpykuus: [IpouuTaiite TekcT, BBIOEpUTE NPABUIBHBIA OTBET U
3aMHIIUTE apTyYMEHTHI, OOOCHOBBIBAIOIIME BHIOOp OTBeTa. [IpouuTaiite
TEKCT, BBIOEpPUTE TMPABWIbHBIA OTBET M 3AlUIINTE AapryMEHTHI,
00ocHOBBIBatoIIMEe BbIOOp oTBeTa. llpm snexTponuse BOJHOTO pacTBOpa
... Ha 3JIEKTPOJIax IPOUCXOJAT MPOLECCHI:

2H,0+2e=H; +20H, S* —2e=S°

a. NaxSOq; b. CdSOs ;
c.CuS; d. NaS ;
e. NaxSOs;

[IpaBunbHBIH OTBET d.

Ob6ocunoBanue: Coinb, 00pa3oBaHHAs AKTUBHBIM METAJJIOM, SJIEKTPOTHBIN
NOTEHIMAJl MeTajla MEeHbIe MOTeHIMana Bogopoaa u3 Bousi( -0,76B),
II03TOMY Ha KaTOZE BOCCTAaHABIMBAETCS BOAOPOA M3 Boasl, Ha anonme
OKHCIIAETCS KUCIOPOA W3 BOJABI, TaK KaK 3JIEKTPOIHBIA IMOTEHIHAI

(pgz, ¢ =—0,48B MeHbIIC YeM JICKTPOAHBIN OTCHIHAT ¢220 0, =+1,36B

2 Tum)3anaHue KOMOMHUPOBAHHOTO THIA C BBIOOPOM HECKOJIBKHUX
BapHaHTOB OTBETa M3 NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHUEM
BBIOOpA.

WUnctpykuus: [IpouunTailite TekcT, BbIOEpUTE MpPaBUIbHBIE BapHAHTHI
OTBETA U 3aIUIINTE APTYyMEHThI, 000CHOBBIBAIOIINE BEIOOP OTBETOB.
Ipouecc Fe** + 2e = Fe' npoucxoaut B rajgbBaHHMYECKOM BIEMEHTE,

KOHIEHTpALUU cojiei 1 Monb/n

a.Mg | MgCl, || FeSO4 | Fe b.Fe | FeClz || NiCl2 | Ni

c.Al | AICl; || FeCl, | Fe d.Fe | FeSO4 || CuSO4 | Cu
[IpaBuiIBHBIN OTBET: a, C.
17 | P : OIK-2.3.1
O6ocHoBanue: Ilporiecc BocCTaHOBICHUS MPOUCXOAUT HA IJIEKTPOJIE,
) 0
MOTEHIUAI KOTOPOro 0oJiee dICKTPONOIOXKUTENbHEIH. @ o, =—0,25B
0 — 2+
Piiipe = 0,448 BoccraHoBUTEIb N
(ogu2+ . =+0,34B > (pf;e2+ e =-0,44B BocCTaHOBHUTEIb '
qpﬁlh il =-1,66B < (pf;e2+ e =-0,448 BoccTaHoBUTENb Fet
(p1?4g2+ Mg =-2,36B < (/’Ee“ e =-0,44B Boccmanosumenv re
3 tun) 3amaHue 3aKpHITOrO THUMA HA YCTAaHOBIEHHE COOTBETCTBHSL.
WNuctpyknus: ITpounTaiite TEKCT M yCTaHOBUTE COOTBETCTBHE. K Kaxkmon
MO3UIMH, JaHHOH B JIEBOM CTOJOIE, MOAOEPUTE COOTBETCTBYIOIIYIO
MO3UIMI0 B IPaBOM CTOJOIIE. [IpounTaiiTe TEKCT M YCTAaHOBUTE
18 OIIK-2.3.1

cooTBeTcTBHE. K Ka 101 MO3KIMHM, TAHHOM B IEBOM CTONOIE, Moa0epHuTe
COOTBETCTBYIOIIYIO TIO3HIIMIO B TIPABOM CTONIOIE. B KOHTaKTe HaXOAATCS
METaJIBl B PA3IMYHBIX CpeaaX KaKie IPOoIecChl IPOTEKAI0T Ha KaToJIE.

a. Zn/Fe pH <7 1. Pb?" +2e¢ = Pb°




b. Cu/Fe pH >7 2.0, +2H,0 + 4 & »40H

c. Pb/Fe pH =7 3. Fe** +2e = Fe°
d. Ni/Cu pH <7 42H,0-48 — O, +4H"
5.2H"+2& — Hy°
Omeem.
a b c d
5 2 2 5

4 Tun)3anaHue 3aKphITOro TUIIA HA YCTAHOBJIEHHUE NIOCIIEI0BATENBHOCTH.
Unctpykuus: IlpountaiiTe TEKCT M YCTAaHOBHUTE IOCIEA0BATEIBHOCTD.
3anuiuuTe COOTBETCTBYIOIIYIO  IIOCJIENOBATEIbHOCTH OYKB  cjeBa
HanpaBo. [lpounrtailiTe TEKCT M YCTAaHOBUTE TIOCIEIOBATEIBHOCTh
BO3pacTaHusd 3HaueHHs pH MX BOAHBIX PACTBOPOB JUISl CIELYIOIIHMX
19 | BemecTs: OIIK-2.3.1
1. Cynbdar xemneza(Ill)
2. Hutpart nutus ,
3. Cunukar Kanus,
4.Cepnas kuciora

[IpaBuibHbIN OTBET: 4 — 15253,

Stun)3anaHue OTKPHITOTO TUIIA C Pa3BEPHYTHIM OTBETOM.

Wucrpykuumsa:  [lpounraiiTe TEeKCT W 3alMIIUTE  Pa3sBEPHYTHIN
000CHOBaHHBIN OTBET.

Jaiite onpeseneHe raibBaHM4eCKOro JIeMEHTa.

OtaioH oTBeTa: [anbBaHMYECKHH 53JEMEHT, 3TO YCTPOWCTBa, IpHU
20 | momoIIM KOTOPOTO XUMHUYECKasi JHEPIHsl MEPEeXOqUT B AnlekTpudeckyro 3a | OIIK-2.3.1
CUéT  OKHCIIUTEIBbHO-BOCCTAHOBHUTEIBHOTO  Ipolecca. Y CTpoilcTBO
IpeACTaBIsieT cOOOH ABa 3NIEKTPOJAa METAUIMYECKUX, IEKTPOIUT WU
ANIEKTpOoIUTHYECKUi Kitod. Ha anektpoze (kartozae) mpoTekaeT Hpolecc
BOCCTaHOBJICHHUs KaTHMOHOB Ha JJEKTpone( aHOAE)IPOLECC OKUCIECHUS
MeTajuia.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIMIMXCS 3a09HOU (hOPMBI
00y4eHus1, IpeICTaBIIeHbI B Tabmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmotpeHno

10.4. Meronnueckne  Marepuainbl,  ONPENEISIOIME  NPOLUEAYpPbl  OLEHUBAHMS
UH/IMKATOPOB, XapaKTEpU3YIOIIMX dTambl (HOPMUPOBAHHMS KOMIIETEHLUH, COAEp)KaTcs B
JOKaJbHBIX HOpMaTUMBHBIX akTtax [VYAIL, peraMeHTHpyOmUX MOPSIAOK U MPOLEAypYy
IPOBE/ICHUS TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluyu 00y4yaromuXcs
I'VAIL

11. Mertoauueckue YKa3aHusA IJid 06yqarom1/1xc;1 110 OCBOCHHIO AU CHUITIIIMHBI

11.1. Meronuyeckue ykazaHus A7 00yUYaIOUIUXCS [0 OCBOSHHIO JIEKIIMOHHOTO
MaTepuaia.
OcHOBHOE Ha3HAY€HUE JIEKIIMOHHOTO MaTepuaia — JOTHYECKU CTPOMHOE, CHUCTEMHOE,
rIy0oKoe W SICHO€ HU3JIoKeHue ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOM JEKIMH B




pamMKax AMCIUIUIMHBI HE B TOM, YTOOBI MOJTYYUTh BCIO MH(POPMAIMIO 1O TEME, a B OCBOCHUU
dyHIaMEHTAIBHBIX TMPOOJIEM JUCIHUIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIINX
JTOCTYDKCHUH Hay4yHOW MbICIH. B ydeOHOM mporiecce JIKIUs BBIMOJHSIET METOI0JI0THYECKYIO,
OpPTraHM3AIMOHHYI0 U MHPOpMaIMoHHYI0 (GyHKIMU. JIEKIus pacKphIBaeT MOHATHHHBIN ammapat
KOHKPETHOM 00JlacTH 3HaHUs, €€ MpoOJIeMBbl, JacT IEIBHOE MPEACTaBICHUE O IUCIUILIAHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMHU JUCIUTTTHAMH.

ILnanupyeMble pe3yJbTaThl IIPH OCBOCHUHU 00YYAIOIIMMHCS JIEKIIMOHHOIO MAaTEPHAa;

— MOJIyYCHUE COBPEMEHHBIX, LIETOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
ONpeAeIISIeTCA 1eJIEBOM YCTaHOBKOM K K0 KOHKPETHOU TEME;

— TIOJIyYEHHE OTBITAa TBOPUECKOU PabOTHI COBMECTHO C MPEIO aBaTeIeM;

— pa3BuTHE  TPO(PECCHOHANBLHO-ACIOBBIX  KayecTB, JIIOOBM K  TpPeIAMETy W
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIICHHS.

— TIOSIBJICHUE HEOOXOAMMOT0 HHTEpeca, HEOOXOAUMOTO JJIsi CAMOCTOSITEIILHOM paOoThI,

— TIOJTyYeHUE 3HAHWIA O COBPEMEHHOM YPOBHE PAa3BUTHUS HAYKU M TEXHUKH U O MPOTHO3E
WX Pa3BUTHUS Ha OJIMDKAUIIINE TOJIBI;

— HAY4YUTHhCSl METOJUYECKH 00padaThiBaTh MarepHas (BBLACTSATh TJIABHBIE MBICIH U
MOJIOKCHUS, TPUXOJAUTh K KOHKPETHBIM BBIBOJIaM, IOBTOPSATH WX B Pa3IMYHBIX
bopMynupoBKax);

— MOJy4YeHUE TOYHOTO MOHUMAaHHUS BCeX HEOOXOIUMBIX TEPMUHOB U TIOHATHUH.

JIekIMOHHBI  MaTepuall MOXET CONPOBOXKIATHCA JICMOHCTpaIlMeld ClIalIoB W
UCIIOJIb30BAaHUEM pa3JlaTOYHOrO MaTepuaja MpH IPOBEICHUHU KOPOTKUX JHCKycCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OTJICTbHBIX TEMATHK 11O JUCIUTLIMHE.

CrpyKTypa npeiocTaBiIeHus JEKIUOHHOTO MaTepraa:
— JICKLIMM COTJIaCHO pazzenam (Tadu.3) u temam (1abdm.4).

11.2. Meroauueckue yka3zaHus AJis 00y4aroluXcs 10 BBIMOIHEHUIO TaOOPaTOPHbIX
pabot
B xoze BbimonaHeHus 1a00paTOpHBIX paboT 00ydaromuiics AOKEH YIiyOUTh U 3aKpEeNuTh
3HAHMsI, IPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHON METOJIMKON U TEXHUKOM DKCIEPUMEHTA
B COOTBETCTBMM C KBaJIM(PHUKAIUOHHON XapaKTepUCTHUKON oOydaromerocs. BrinonHenue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-TIPAKTUYECKOMN, PacyeTHO-aHAIUTHYECKOM
4acTeH U KOHTPOJBHBIX MEPOIPHUITHIA.

BrinonHenue 51ab0paTopHBIX paboOT OO0yyaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3Y4YEHUs] JUCLUIUIMHBI, ONIpENesiseMOl Y4YeOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreyrBaroIuM pelIeHue CcIeIyIoIUX OCHOBHBIX 331a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBICHUH U OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM TUCIUIINHBI,

— 3aKpeIuvleHHe, Pa3BUTHE U JeTallu3alls TEOPETUUYECKHX 3HAHUU, TMOJYyYEHHBIX Ha
JEKLUSAX;

— ToJlyueHHe HOBOW MH(OpMAINH 110 3y4aeMON AUCIUIIMHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3amanne u TpeOoBaHus K IPOBEACHHUIO 1a00pATOPHBIX padoT
3amanue u TpeOOBaHUS K BBITIOJHEHUIO JTA0OPATOPHBIX Pa0OT MPHUBEACHBI B METOAMYECKHX
YKa3aHUIX:
- Xwumus : OnpeneneHrue XUMHUYIECKOT0 YKBHBAJIEHTa MeTajlia | DIeKTPOHHBIHN pecypc] :

[Tpaktuxym cocrt.: T. E. KpeutoBa - CII6. : M3n-Bo ['YAII, 2025. - 24 c.

- Xumus. TernoBoit 3pdexT (SHTANBNNA) XUMUYECKOW peakiny : [ DIEeKTPOHHBIN pecypc] :
METOAMYECKUE YKa3aHUs K BBIIIOJIHEHUIO 1abopatopHoii pabotsl / C.-IlerepO. roc. yH-T



a’pokocM. ipudopoctpoenus ; cocT.: T. E. Kpeutosa. - DnextpoH. TekctoBbie aaH. - CII0. :
Wzn-so I'VAIIL 2023. - 22 c.

- XuMus : XuMUYECKHe peakllii, BbI3bIBAIOIINE AIEKTPUUECKUI TOK, DJIEKTPOIHbIE
MOTEHLUAJBI ¥ SJIEKTPOABUKYIIUE CUITBI : [ DNEKTPOHHBIN pecypc]| : METOAMYECKUE YKa3aHus K
BBITIOJIHEHHIO JTabopatopHoit padoTsl / C.-IletepO. roc. yH-T a3pOKOCM. TPUOOPOCTPOCHUS |
coct.: T. E. KpsutoBa. - DnektpoH. TekctoBbie fAaH. - CI106. : U3a-o I'YAII, 2022. - 24 c.

- KpeutoBa, T. E. Xumusa. Koppo3ust Meramios: : [ DnekTpoHHBINH pecypc] y4eol.-
meton. mocobue / T. E. Kpeutosa. — CII6.: I'YAIL, 2023. - 36 c.

Crpykrypa ¥ dopMa oTyera 0 1ad0paTopHON padore
1. Ilenb paGoTHL.

2. JlaGopaTopHoe 060pyI0BaHHUE.
3. OnucaHue 3KCHEPUMEHTA.
4. OO6paboTka pe3ynbTaToB

TpeboBanusa kK 0hOPMIIEHHIO OTYETA O JIA00paTOPHOU padboTe
OT4éT TOIKEH COJEPIKATh TUTYIIBHBIN JIUCT, & €T0 COJEPIKaHUE COOTBETCTBOBATH OPOPMIICHHUIO,

corimacHo ['OCT 7.0.100-2018 (3amonHeHHbIE TAOIUIIBI C MTOTYYSHHBIMU YKCIIEPUMEHTATbHBIMU
naHHeiMu) HopmatuBHas nOKyMeHTanus, HeoOxomumas i odopmiieHus, NpuUBEIeHa Ha
snexTpoHHOM pecypee I'VAIL: https://guap.ru/regdocs/docs/uch

BrinonHeHnsl He0OXOIUMBIE PACUETHI.
[TocTpoens! rpaduveckrie 3aBUCUMOCTH OT 3aJIaHHBIX TapaMeTPOB.
Crenadbl BBIBOEL.

AW N

BrinonHeHs! KOHTPOJIBHBIE 33/IaHUS HAa TeMY JIa00paTOpHOU paboTHI.

11.3. Meronnyeckue ykazaHus A7 00y4YarOUIMXcs MO MPOXOKICHUIO CaMOCTOSITENEHOM
paboThl

B Xoie BBIOTHEHHUS CaMOCTOSATENbHON pabOThI, O0OYUYaAIOUIUICS BBIMOIHSAET paboTy MO
3JIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpETojaBaTelisi, HO 0e3 ero HermocpeJICTBEHHOTO
y4acTusl.

B mporiecce BBITOTHEHUSI CaMOCTOSITEILHOM pabOTHI, y 00ydaromerocss GopMUpyeETCs
1enecoo0pa3Hoe IaHUPOBaHKUE Pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUs
U HaBBIKM B YCBOGHHUU U CHCTEMAaTH3allUU NMPUOOpEeTaeMbIX 3HaHUI, 00ecreurnBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, MOMOTaeT NOMYyYUTh HABBIKA TOBBIIICHUS
po(hecCuOHaNTbHOTO YPOBHSL.

MeTtoaudyeckuMi ~ MaTepualiaMH,  HAMNpaBSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJaronuXxcs SABISIOTCS:

— y4eOHO-MeTOAMYECKHUI MaTepHal Mo JUCIUILINHE;

11.4. MeTtonuueckne YyKa3zaHusl I OOYYaIOMIUXCSA 10 TPOXOXKICHUIO TEKYIIETO
KOHTPOJISI yCIIEBAEMOCTH.

Texkynuil KOHTPOJIb YCHEBAEMOCTH NPEIyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yyYaromuxcs, OCyIIECTBISEMOIO B TEYEHHUE CEMECTpa C IIeNIbI0 OLEHUBAHUS XOJa OCBOCHUS
JUCLUTIIINHBI.

1. 3ammra nabopaTopHBIX padoT
2. BeimonHeHne mpoBepoYHOM padOTHI IO TEME JTa0OpaTOPHOU PabOThI



3. penieHue 3a7a4 1Mo TeMe J1abopaTopHO paboTHI.
4. JI;st TEKyIIero KOHTPOJISl YCIIEBAEMOCTH HCIIOJIb3YIOTCS TECTHI,
npuBeJeHHBIC B TabmuIe 18

11.5. MeTtonuueckue ykazaHUs I OOYYAIOMIUXCS O MPOXOXKIACHUIO MPOMEKYTOUYHON
aTTeCTaIUU.

[IpomexyTouHas  arTectanus  OOydYalOIIMXCS  MpeAycMaTpUBaeT  OIICHUBaHHE
MIPOMEKYTOYHBIX U OKOHYATEIBHBIX PE3yIbTaTOB O0ydeHUs Mo auciuiuinHe. OHa BKIIIOYAET B
cedst:

— muddepeHIMpPOBaHHbI 3adyeT — JT0 ¢GopMa OIEHKA 3HAHWH, TOTYyYEeHHBIX
00y4JarImUMCs TIPH U3yYCHUHU AUCIUILTUHBI, TOCCIICHUH JICKIHI, BBIMOJHEHUN J1a00paTOPHBIX
paboT, KOJUIOKBUYMOB, OTBETa TEOPETUUYECKOI'0 MaTeprasa Ha 3a4é€Te C OLUEHKOW «OTIMYHOY,
«XOPOIIOY, «YTOBICTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIILHOY.

B Teuenue cemectpa oOyuaromemycsi HeoOxoauMo cnath He MeHee 50% nabopaTopHbIX padoT,
OTBETUTHh Ha BOIPOCHl HE HUXKE OLIEHKH «YJOBJIETBOPUTEIbHO». B cilyuae HEBBINOJHEHUU
BBILICH3JIO)KEHHOT0,  OOy4alolMiCs, MpPHU  YCHEUIHOM IPOXOXKIEHUH  IPOMEXKYTOUYHOU
arrectaiiud B (opme mud 3au€ra , HE MOXKET MOJYYUTHh ATTECTAIIMOHHYIO OIICHKY BBIIIE
«xopomo». OueHuBaHME B XOAE€ IPOMEKYTOUHOW aTTECTALlMU  OCYIIECTBISETCS C
UCIOJIb30BAaHUEM BOIIPOCOB, MPUBEAECHHBIX B Tabuuue 16, U TeCTOB, MPHUBEIEHHBIX B TaOIMIIE
18.

CucremMa OLEHOK IpHM IPOBENEHUM TEKYIIErO0 KOHTPOJII M IIPOMEXYTOYHOH aTTECTALUU
OCYIIECTBIISIETCS. B COOTBETCTBUU C PYKOBOJISIIUM JOKyMeHTOM opranu3zaiuu PJIO TI'VAIL
CMK 3.76 «llonoxxeHue o TEKyLIEM KOHTPOJE YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTECTalluu
CTYACHTOB W aCHUPAHTOB, OOYyYarOIIMXCA IO OOpa3oBaTEIbHBIM IPOTPaMMaM BBICHIETO
oOpazoBanus B ['YAII» https://docs.guap.ru/smk/3.76.pdf



https://docs.guap.ru/smk/3.76.pdf

Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.
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