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AHHOTaNINA

JucuummmHa « XUMHUS» BXOAWT B 00pa30BaTEIbHYIO MPOrPaMMy BBICIIETO 00pa30BaHUS
— mnporpamMmy OakamaBpwaTta II0 HaNpaBJICHUIO TMOATOTOBKKM/ crenuansHocT 27.03.04
«YTpaBicHHEe B TEXHUYECKUX CHUCTEMax» HAINpPaBICHHOCTH «YTpaBieHHEe U WH(OpPMATHKA B
TeXHUYECKUX CUCTeMax». JluciurimHa peanusyercs kapeapon «NeSy.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYFOIINX KOMITETSHIUH:

OIIK-1 «Criocoben aHamM3upoBaTh 3a1a4u MpoheCcCUOHATBHON JIEATSIbBHOCTH Ha OCHOBE
MOJIOKEHUH, 3aKOHOB U METO/IOB B 00JIaCTH €CTECTBEHHBIX HAYK U MaTEMAaTUKU

OIIK-2 «Cmocoben ¢opMmyaupoBarh 3amadd NPOo(eCcCHOHATBHON ACATENHHOCTH Ha
OCHOBE 3HAHUH, NTPOMUIBHBIX Pa3CeIOB MATEMATHUYECKUX M €CTECTBEHHOHAYYHBIX IUCIIMILTUH
(MoTyITeit)»
ConepkaHnve AUCIUIUIMHBI OXBaThIBAET KpPYr BOIPOCOB, CBS3aHHBIX C O3HAKOMJICHHEM
UCTOPUHU XHUMHUH, a TaKXKe€ C OCHOBHBIMU HANpPaBICHUSIMH W TEHICHIUSIMH pa3BUTHUS
COBPEMEHHON XUMHU. JTa HayKa H3ydaeT MaTEpPHAIbHBIA MHUP, 3aKOHBI €ro pa3BUTHA,
crnenupuYecKyr0 XUMUYECKY0 (QopMy IBHXKEHHS MaTepuu. B mporecce HM3yuyeHUS XUMUU
BbIPa0ATHIBACTCS HAYYHBIN B3TJIS] HA MUP. 3HAHWE XUMUU HEOOXOAMMO JUISl TIJIOJIOTBOPHOM
TBOPUYECKOH JeATeNbHOCTH OakanaBpa 000N HampaBICHHOCTH. 3HAHWE XHMHH I103BOJISIET
chopMUpOBaTh COBPEMEHHOE HAy4HOE IPEICTaBICHUE O MaTepHUM, BELIECTBE KAaK OJHOM M3
BUJIOB JBMKYIICICS MaTepuu, MEXaHU3Me MPEBPAIICHU XUMUYECKUX COCTUHEHUH, CBOMCTBAX
MaTepHaJIOB O XMMUYECKHUX IMPOIeccax B COBpeMeHHOU TexHuKe. [Ipu m3yueHun Kypca XumMuu
HEOOXOJMMO MPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBIAJETh TEXHUKOW XMMHUYECKHUX PacueToB,
BBIPAa0OTaTh HAaBBIKK CAMOCTOSITEIbHOTO BBIMIOJHEHUS XHUMHUYECKHX OKCIEPUMEHTOB U
0000menuss  ¢daxrtoB. [loHMMaHWe  3aKOHOB XHMHHM TIOMOXKET CTYJAEHTY B pELICHUU
HKOJIOTMYECKUX TpobsieM. 3HaHUWE Kypca  XUMUU HEOOXOJUMO U JUIsl IOCIEAYIOLIETro
YCHEUIHOTO U3yUYeHUs CIIeIUANBHBIX JUCHIHUTUIHNH.

[IpermogaBanue TUCHUIUIMHBI TIPEyCMATPUBALCT cleayronme GopMbl OpraHu3anud yaeOHOTO
mpolecca: JIeKIHH, J1abopaTopHble pPaldOThI, CcaMOCTOATeNIbHas pabora oOyuarolerocs,
KOHCYJIbTAIT!

[IporpamMmMoil HUCUMIUIMHBI MPEIYCMOTPEHBI CIEAYIOUIME BUIbl KOHTPOJIA: TEKYIIHH
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHas arTecTanus B popme nudPpepeHInpoBaHHOTO 3a4eTa.
OO61mas TpyJ0€MKOCTh OCBOEHUS TUCLIHUIIIIMHBI COCTABISET 3 3a4eTHHIX eUHUIIBI, 108 yacoB.
SI3bIK 00yUeHHUs 110 JUCITUTUTMHE «PYCCKUI.



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIHTATOB O0YUEHUS 10 JUCIUTUIMHE
1.1. Ilenu npenoaaBaHusl JUCHUTLITUHBI

YcBoeHHe CTyJIeHTaM1 TEOPETUYCCKUX OCHOB OOIIEH XUMHHM, XUMHU BaKHEHIIINX JJIEMEHTOB
U UX HEOPraHWYECKHX COCTUHEHUH, (OopMHpOBaAaHME XMMHUYECKOTO MBIIUICHUS y CTYACHTOB,
pa3BUTHE HABBIKOB HCIIOJIb30BAHUS CBEICHUNU O (DPU3MKO-XMMHUYECKHX CBOMCTBAX Pa3IMYHBIX
CHUCTEM J/JIi CHUHTE3a COOTBETCTBYIOIIMX COCIWHEHUU, BBINOJHEHUE TEPMOJMHAMUYECKUX U
KHHETHYECKUX  PacueToB; NPHOOPETEHHE  HEKOTOPOrO0  OMbITa  AKCHEPUMEHTATBHBIX
WCCIICIOBAHMUIA IS pa3pabOTKM HOBBIX METOIOB CHHTE3a, MPHUAAHUS MaTepuaiaMm 3aJaHHOU
CTPYKTYpbl M KOMILIEKCa CBOWCTB. IIpencraBieHue BO3MOXHOCTH CTYJIGHTaM pa3BUTh U
MPOJIEMOHCTPHUPOBATH HABBIKH B 00JIACTH HMHHOBAITMOHHBIX TEXHOJIOTHMA
JucnurniauHa BXOAWT B COCTaB 00s3aTeIbHON YacTHOOpa30BaTEIbHON MPOrpamMMbl BBICIIETO
obpazoBanus (nanee — OIl BO).

1.2. JlucumninHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB 00yUEHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3yibTatamu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHHs MAUCHUILTUHBI OOYYarOIIUICS MOJDKEH 00JIaaTh CIeAyIOIIUMHU
KOMITETCHIMSIMU WM MX 9acTsMU. KoMIeTeHIMN U WHANKATOPHI UX JTOCTHKCHHUS PUBEACHBI B
tabnuue 1.

Ta6muma 1 — [lepeueHb KOMIIETEHIMI U HHAWKATOPOB MX JOCTHKCHUS

Kareropus (rpymnmna) Konx n HanmeHoBaHue Konx n HauMeHoBaHME HHAMKATOpa

KOMIIETEHIINU KOMIIETEHIIHU IOCTHIXEHUS KOMIIETEHIIUNA
OIIK-1.3.1 3HaeT OCHOBHBIE NOJIOKEHHUS
OIIK-1 Crnocoben K
3aKOHBI U METO/bI €CTECTBEHHBIX HAYK U
aHaJIM3UPOBATH
sanaun MaTEMaTUKA
. OIIK-1.V.1 ymeer npumeHsTh 0a30BbIE
npodeCCHOHAIBHON

€CTECCTBEHHOHAYYHbIE U MATEMaTUYECKUE
3HAHUA JJI pELICHUS 3a]1a4
npodecCHOHAIBHOMN 1 TETbHOCTH
OIIK-1.B.1 B1aneeT HaBbIKAMH peILICHUS
npodecCHOHATIBHBIX 33J]a4 Ha OCHOBE
0a30BbIX €CTECTBEHHOHAYYHBIX U
MaTEeMaTUYECKUX 3HAaHUI

O6menpodeccroHanbHbIE
KOMIIETEHITHH

NCATCIIBHOCTHU HA
OCHOBE ITOJIOKEHUIA,
3aKOHOB M METOJIOB B
obiactu
CCTCCTBCHHBIX HAYK U
MaTEeMaTHUKHU

OIIK-2 Cnocoben
bopMynMpoBaTh
3a7a9u
npodeccuoHaNbHOM
NesITeTbHOCTH Ha
OCHOBE 3HaHHUH,
pOQUITBHBIX
paszesnos
MaTeMaTHYECKUX U
€CTECTBEHHOHAYYHbIX
TVICTIATUTHH
(Momymeit)

OIIK-2.3.1 3HaeT npoduibHbIE pa3aessl
MaTeMaTHUYECKUX U €CTECTBEHHOHAYYHbIX
JUCLUIUINH

Ob6menpodeccuoHanbHbIe
KOMIICTCHIINHU

2. Mecro nucuumianHsl B ctpyktype OI1
JucnurnnuHa MokeT 6a3upoBaThCsl HA 3HAHUAX, pPaHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
NP U3YUYEHHUH CIENYIOUINX AUCIUILINH:

— Maremarnka. MaTteMaTHYECKUI aHAINS.




— «Duzuka»
— « Maremaruka. Teopus BEpOSITHOCTH U MaTeMaTUYECKask CTATUCTUKA
- «MatemaTuka, aHaJIMTHYECKas TEOMETPHs U JIMHEHHas anreopay;

3HaHUs, MOJIyYEHHbIC MPU H3YUYCHHM MaTepuaja JaHHOW JUCIUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUCHHE, TaK U UCTIOIb3YIOTCS MPU U3YUYEHUU APYTUX TUCLUILIAH:
— «CrangapTuzanus»
— «DNEeKTPOTEXHUKA»
— «MarepuanoBeieHUE
— «DNEeKTPOHUKA»
— «Mexannka»

3. O0BeM U TPYAO0EMKOCTh AUCIMILIAHBI
JHannaple 006 o0meM oO0beMe MUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI M0 TUCHUIUIHHE (M pachpeesieHue 3TO TPYA0EeMKOCTH 110 CEMECTpaM) MPECTABICHBI B

tabnuie 2.
Tabmuna 2 — O0beM U TPYJA0EMKOCTh AUCHUILIUHBI
TpynoemMKoCTh 110
Bun yuebnoit paboTbl Bcero ceMecTpam
Nel
1 2 3

Oowan mpyooemKocmo OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (1ac)
U3 Hux uacoe npaKmuyecKoi no020moeKu
AyoumopHusie 3anamus, BCEro vac. ol ol
B TOM YHCIIE:

nexiuu (JI), (dac) 34 34

npakTuyeckue/cemunapckue 3anstus  (113),

(gac)

naboparopusie pabotsl (JIP), (dac) 17 17

KypcoBoii mpoekT (pabota) (KII, KP), (gac)

9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (dac) 57 57
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sx3ameH (3auer, Judd. 3auy, . Hudd. 3au.
k3. F*) 3au.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTAHBI IO pa3eiaM U BUAAM 3aHITHIA.
Pazensl, TeMBI TUCIUATIIMHBI U MX TPYAOEMKOCTh TIPUBE/ICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pa3genbl, TeMBI TUCITUTLINHEI Jexkmmm | 113 (C3) JIP KII CPC
(uac) (gac) (gac) (gac) (gac)
Cewmecrp 1

Pasnen 1: Beenenue B XUMUIO 2 5 7




Tema 1.1.ITousiTie BemecTsa u
XUMHUYECKON peaKluu, OCHOBHBIE
OTpeJIeTICHUS.

Tema 1.2

CrexuoMeTpruiecKue 3aKOHBbI.
OyH/IaMEHTAJIbHBIC TTOHSATHUS U 3aKOHbI
XUMHH.

Tema 1.3.Crioco0sl onpeeseHus
KOJIMYECTBA BELIECTBA, 3aKOH
3KBHBAJICHTOB.

Paznen 2: Ctpoenue BemniecTa

10

10

Tema 2.1. OcHOBHBIE CBEIECHUS O
CTPOCHHH aTOMOB; KBAaHTOBBIE YHCIIA.

Tema 2.2. Ilepuoanueckuii 3aKoH
J.N.Menneneena.

Tema 2.3. XumMnuueckas CBA3b, BUIEI
XUMHUYECKOH CBSI3U.

Tema2.4. MeToJ1 BaJICHTHBIX CBS3€EH,
KOBAJICHTHAS CBS3b.

Tema2.5. Metoa MONEeKyISIpHBIX
opburaneii.

Tema2.6. HeBasieHTHBIE THIIBI CBSI3EH:
HOHHAs CBI3b, METAJUIMYECKAS CBA3D,
BOJIOpOJHAs CBA3b, CHIIbI Ban-nep-
Baarnnbca.

Pazzen 3:XuMuueckue CUCTEMEI.
OO61re 3aKOHOMEPHOCTH XUMHUECKUX
IIPOLIECCOB.

14

20

Tema 3.1. DHepreTnka XMMHUECKUX
IIPOLIECCOB, BHYTPEHHSS YHEPTHS,
SHTAJIBIINSA, PHTPOIHSL.

Tema 3.2. sueprus I'nu60ca,
HaNpaBICHHOCTh XUMUYECKUX
MPOIIECCOB, XMMUYECKOe U (hazoBoe
paBHOBeECHE.




Tema 3.3. CkOpoCTb XMMHUECKOMN
peakuu U METOJBL €€ PETYIUPOBAHMUS,
3aKOH JICUCTBHS Macc,

Tema3.4. DHeprus akTUBaLIUH,
ypaBHeHHE AppeHunyca, npasuio Bant-
l'odda, karanuzaTopsr u
KaTaJINTHYEeCKUE CUCTEMBI.

Tema 3.5. PacTBOpBl, AuciepcHbIE
CHCTEMBI, CIIOCOOBI BEIPA)KCHHS COCTaBa
pacTBOpOB,

Tema3.6. DneKTpoauTHYECKas
JUCCOLMAIUS, BOJHBIE PACTBOPHI
ANEKTPOIIUTOB, BOJIOPOIHBII
MOoKasaresb, peakiuu oOMeHa,
TUAPOIIU3 COJIEH.

Tema3.7. CBoiicTBa pa36aBIeHHBIX
PacTBOPOB HEINEKTPOJIUTOB, BOJTHBIC
PacTBOPBI ANEKTPOJIUTOB, 3aKOH
pazbasienust OcTBaIbaa, 3aKOHBI
Paymns.

Pa3nen 4. OCHOBBI 2JEKTPOXUMHUECKUX
MIPOIIECCOB.

14

Tema 4. 1.0oKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIE PEAKITUN

Tema 4.2.XUMHUYECKHE UCTOYHUKHU
3IEKTPUYECKOTO TOKA. ['apBaHNueCcKrE
SJIEMEHTEL.

Tema 4.3. DnexTponus, 3aKOHbI
®dapages.

Tema 4.4. Koppo3sus u 6oprba ¢ HEM.

Pasznen 5:CBoiicTBa IPOMBIIIEHHO-
BaXXHBIX JJIEMECHTOB U UX Coe)II/IHeHI/Iﬁ

Tema 5.1. Kimacchl XUMHYECKUX
COEMHEHHM, CBOMCTBA IPOMBILIJIEHHO
Ba)KHBIX DJIEMEHTOB M UX COEINHEHUN.




Tema 5.2. Xumnueckast 2 2
uaeHTuuKanms. Metomasl
XUMHUYECKOIO UCCIIEA0BAHUS U aHAIN3a
BEILECTB U UX IIPEBPALLECHUMN.

Htoro B cemectpe: 34 17 S7

Hroro:

34 0 17 0 57

IIpakTnyeckass MOATOTOBKA 3aKIIOYACTC B HENOCPEICTBEHHOM  BBIIIOJHEHUHU
Oo0y4yaromMMHUCS ~ OMNpENEeNEeHHBIX  TPYNOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;aymei

pohecCuOHANBEHOM e TENIbHOCTDIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB ¥ TeM JICKITMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.
Tabnuna4 — ConeprkaHue pas/ieJIoB U TEM JIGKIIMOHHOTO IMKJIA

Howmep N
Ha3Banue u conepxaHue pa3feiioB U TeM JEKIHMOHHBIX 3aHATUN
paszena
Pazgen 1 BBenenue B xumuio.
Tema 1.1. [ToHsiTHE BElIECTBA U XUMUYECKON PEAKLIMH, OCHOBHBIE ITOHATHSI U OIIPENCICHUS.
Crexuomerpuueckue 3akoHbl. DyH/IAMEHTAJIbHBIE MOHATHS M 3aKOHBl XUMHH:
Tema 1.2. 3aKOH COXPAaHEHMS MaccChl, 3aKOH IIOCTOSHCTBA COCTaBa BEIECTBA, 3aKOH
KpaTHBIX OTHOILICHHWH, 3aKOH OOBEMHBIX OTHOIICHMHA. 3akoH ABOrajapo,
CJIEJICTBHSI 3aKOHA ABOTaJIPO.
CrocoObl ompezeneHusi KOJIMYECTBA BEIIECTBA, 3aKOH 3KBUBAJICHTOB. Pacuér
Tema 1.3. M’(MONSIPHBIX MacC 3KBUBAJICHTOB) JJIsi MPOCTBHIX BEIIECTB, OKCHUIOB, KHCIOT,
OCHOBaHMH, coJieii. DaKkTop 3KBUBAJICHTHOCTH.
Pazyen 2: CtpoeHue BelecTna.
OcHOBHBIE CBEJEHUS O CTPOEHUM aTOMOB; KBaHTOBO-MEXaHHMUECKas MOJEIb
Tea 2.1, atomMa. OpOuranb, KBaHTOBBIE UKCIa, YPaBHEHUE H_Ipézngrepa, ypaBHeHue /Jle-
bpoiins, ypaBHenue Ilmanka, mnpuHimun HeompenenéHHocTH [eitzenbOepra.
DnekTpoHHO-Tpaduyeckue GopmMyIibl.
[Tepuonnueckuit 3axkon [{.M.MenneneeBa, cBsa3p I1.C. co crpoeHmem aroma.
Tema 2.2 Ilepuonsl, rpynmsl, AUAaroHajJbHAas 3aBUCUMOCTb. 3aKOHOMEDPHBIE H3MEHEHUS
CBOMCTB 2JIEMEHTOB U COeTUHEHUH (3((EeKTUBHBIN pasnyc, SHEPTUN NOHU3ALUU
U CPOJCTBA K 3JIEKTPOHY, 3JIEKTPOOTPHULIATEIHHOCTB).
XuMu4ueckasi CBsi3b, BHJIBI XMMHUUYECKOW CBs3U. Bo30yxn€HHOE M HOpMalbHOE
Tema 2.3, cocTtossHue aroMa. [uOpuamzanust  AJIEKTPOHHBIX  00nakoB.  CrocoObl
MEPEKPHIBAHUSL AJIEKTPOHHBIX OOJIAKOB, CUIMa- MHU-AeNbTa-TepeKPhIBAHMS.
[IpocTpaHCTBEHHAs CTPYKTYpa MOJIEKYII.
Tema 2.4. MeTon BaJIeHTHBIX CBSI3eH, CHOCOO OOpa3oBaHWsA KOBAJEHTHOM CBSI3M METOJ
JlonnoHa u I'eitnepa. I1oaspHOCTH CBSI3U CBOWCTBA KOBAJICHTHOM CBSI3H.
Tema 2.5. Meton monekynapHbeix opbutaneil. I[lopsnok u sHeprus csizu. CBs3bIBaroIIye
U pa3phIXJISIOLINE OpOUTAIIH.
HeBasieHTHBIE THUIBI CBSI3€W: MOHHAS CBSI3b, METAJUIMYECKAs CBS3b, BOAOPOJHAS
Tema 2.6 CBs3b, CHIIbl Ban-nep-Baanbca. KoMmnekcHele coequHenus. Poib KOMIUIEKCHBIX
COCIMHEHUII B TMpUPOJE MW TEXHHKE. Teopus KpUCTAJUIMYECKOro IOJ.
KonneHcupoBaHHOE COCTOSIHUE BelllecTBa. TBep/ple BENIECTBA.
Paznen 3 Xumudeckue cuctemMbl. OO0IMe 3aKOHOMEPHOCTH XUMHYECKHX MPOIIECCOB.
Tema 3.1. DHepreTuka XMMHUYECKHX MPOILIECCOB, BHYTPEHHsI SHEpIus, TEMIoBoi 3¢ ekt




Howmep
pazzena

HazBanwne u COACPIKAHUC Pa3aCIIOB U TEM JICKIITMOHHBIX 3aHATHH

XUMUYECKUX peakuuid, 1-il, 2-i, 3-i 3aKOHBI TEPMOJAMHAMUKH, DHTPOIHUS, KaK
(YHKIHS COCTOSIHUS, SHTAIBIUSA. XUMAYECKUHA MMOTEHIIAAI.

Tema 3.2.

sHeprus [mbOca, HaNpaBIEHHOCTh XMMHUYECKHX IPOLECCOB, XMMUYECKOE H
(ha3zoBoe paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMUYECKON PEaKIMU U METO/bl €€ PEeryJIHUpOBaHUs, 3aKOH JIEHCTBUA
Macc. YpaHeHue ['ynpOepra m Baare. MonekymapHOCTh pPEaKIUH, MOPSIOK
peakuuu. 3aBUCHMOCTh CKOPOCTM XHMHUYECKOW peakluu OT KOHILIEHTPAIUU.
KoncranTa ckopoctu hu3nyecKuil CMbICI.

Tema 3.4

DOHeprust  akTUBallMHM, YypaBHeHHe AppeHuyca, mnpaBwio Banrt-I'ododa,
KaTaJM3aTopbl U KaTaJIUTHYecKue cucTeMbl. OCHOBHOM IOCTYyJAT XUMHUYECKOM
KUHETHKHM, KWHETUYEeCKOe ypaBHEHHE. BimsHue Temmeparypsl Ha CKOpPOCTh
XUMUYECKOM peakuuH, YypaBHeHHE AppeHuyca. MexaHu3M NpOTEeKaHUs
KaTAUINTHYECKUX peakuuid. XuMHuuecKoe paBHoBecue npuHuuin Jle-Ilarense.

Tema 3.5

PacTBOpBI, JHCIEpPCHBIE CHCTEMBI, CHOCOOBI BBIPAKEHUS COCTaBa PacTBOPOB.
TepMmonnnamuueckue XapaKTepUCTUKU nporecca o0Opa3oBaHUs
PacTBOPOB.CUJIbHBIE U CJ1a0ble 3JIEKTPOJIUTHI, MOHHBIE PAaBHOBECUS B BOJHBIX
pacTBopax, IpOU3BEIEHUE PACTBOPUMOCTH

Tema 3.6

DNEeKTpOIUTHYECKAs JAUCCOLUALIMS, BOJIHBIE  PAacTBOPHI
BOJIOPOJIHBIM IIOKA3aTeNb, PEAKLIUU O0OMEHA, TUAPOIIN3 COJIEH.

QJICKTPOJINTOB,

Tema 3.7

CBoiicTBa pa30aBICHHBIX PACTBOPOB  HEAIEKTPONUTOB, KoyuuraTuBHbBIE
CBOWCTBAa  pacTBOpOB, 3akoHbl  Payms. Kpuockomus — DOyJLIHOCKOMHS.
OcmoTtnueckoe aasnenne. 3akoH ['enpu. M3oTonndeckuii ko3 duimet.

Pazgen 4.

OCHOBEI QJICKTPOXHUMHYCCKUX IIPOLCCCOB.

Tema 4.1.

OKUCINTENFHO-BOCCTAHOBUTEIIBHBIC PEAKIINHU, MIEKTPOHHBIN Oananc, MoJsipHbIe
MacChl S3KBUBAJICHTOB OKHUCIIUTEISA U BOCCTAHOBUTEIIS.

Tema 4.2.

XUMUYECKUE HCTOYHHUKHU DJIEKTPHUYECKOrO0 TOKa. ['aJbBaHMYECKHE SJIEMEHTHI,
CTaHJApPTHBIE JJIEKTPOAHBIE NOTEHUHUAIBL. JIBOMHOW JJIEKTPUYECKUUA CIIOM.
VYpasuenne HepHcrta. PaBHOBecHBIN.2neKTpoaHbI NoTeHuMan. CTaHAapTHBIN
BOJIOPOJIHBIN JIEKTPOI.

Tema 4.3.

Onexrponus, 3akoHbl Papanes KartoaHble M aHOIHBIE NPOLECCH PACTBOPOB U
pacIIaBoOB IEKTPOJIUTOB.

Tema 4.4

Kopposus u 6oprba ¢ Hell. YpaBHEHUS KOPPO3UHHBIX IPOLECCOB ¢ KHUCIOPOIHON
U BOJIOpOJIHON fenossipuzanueid. CriocoObl 3alUThl OT KOPPO3UU — XUMHUYECKUE,
QJICKTPOXUMHYCCKUEC (MeTaHHI/ILIeCKI/IC- KaTO/JHBbIC, AHOHBIC HOKpI)ITI/ISI).
JlerupoBaHue METAIIJIOB.

Paznen 5.

CsoiicTBa MPOMBINIJICHHO BaXXHBIX JJICMCHTOB MW HX COGI[I/IHeHI/II\/JI.HOJIyIIGHI/Ie
METaJUI0B. MeTaIndecKue CIIaBbl 1 KOMITIO3HUTHL.

Tema 5.1.

Kiaccel XMMHUECKMX COEIMHEHUH, CBOWCTBA MTPOMBIIIIJIEHHO BaYKHBIX 2JIEMEHTOB
n ux coequHeHnii Kommnosunuonusle matepuanbsl. KepMersl. Xumus MeTamioB
(Al,Fe, Sn,Pb,M0) Xumus nemeramnos: C,SI,S , pymiepen, kapoun. TorumBa
(TBépI0OE, )KMJIKOE, Ta30BOE), CMa304HbIe MaTepHalibl, MOTOPHBIE Maca.

Tema 5.2.

Xumuueckas uaeHTHGUKanus. MeTo/ibl XMMUYECKOT0 MCCIIeIOBaHUs U aHaIu3a
BEIIECTB M MX IpeBpameHui. KauecTBeHHBIM M KOJWYECTBEHHBIN aHAJU3.
(I'paBumeTpuyeckuii, TUTPUMETPUUECKNN, KOMIUIEKCOHOMETPUUYECKUN METOJIbI
aHaImn3a).

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJIOEMKOCTh IPUBEIECHBI B TAOIHUIIE 5.




Ta6mmma 5 — [IpakTrHdeckue 3aHsITHS U UX TPYI0EMKOCTh

N3 Hux Ne
No | Tembl npaktrueckux | @opMbl IpakTUYECKUX | TpPymO0eMKOCTb, |IPaKTUYECKOM |pasjieiia
/o 3aHATHI 3aHATHAI (dac) IIOJTOTOBKH, | TUCLIMII
(gac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEayCMOTPEHO
|
Bcero
4.4, JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHI U UX TPYIOEMKOCTb ITPUBEACHBI B TA0IUIIE 6.
Tabmuna 6 — JlabopaTropHble 3aHSITHS U UX TPYJI0OEMKOCTh
N3 Hux Ne
No Tpy10eMKo HPaKTHYeCK | pasaen
wn HaumenoBanue nabopatopHbix paboT otb, (uac) oif a
MOATOTOBK | JMCIIMII
u, (yac) JIMHBI
Cemectpl
1 | Crexuomerpuueckue 3aKoHbl. DyHaaMeHTaIbHBIE 2 1
MOHATHSI U 3aKOHBI XUMUU. CrIOCOOBI ONpeeIeHUs
KOJINYECTBA BEIIECTBA.
2 | Onpenenenne M’ skBHBajieHTa MeTaJLIA. 3 1
Onpenenenne  TerioBoro  sddekra  peakuuu 4 3
3 | HeiTpanu3aiuu.
4 W3mepenne u pacyeT 3JIEKTPOAHBIX TTOTCHIIMAIOB 4 4
MetayyioB 1 DJIC ragpBaHUYECKUX DJIEMEHTOB.
5 | Xumuueckas ¥ JIEKTPOXUMHUYECKAs KOPPO3Hs, 4 4
HccnenoBanme KOppo3uu METAIUIOB U OTIPEIEIICHNE
UHTUOUTOPHOTO 3 deKTa
Bcero 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIOIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE MPEayCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIIXCs

Bunasl camocTosTensHON paboOThI U €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe /.

Tabnuna 7 — Buabl camocTosTenbHON paboThl M €€ TPYA0EMKOCTh

Bun camocrosTensHO#M paboThI Bcero, uac| Cemectp 1, yac
1 2
N3yuenune TeopeTnueckoro Marepuana
32 32
qucturiaHbl (TO)
PacuetHo-rpaduueckue 3ananus (PI'3) 2
[ToaroToBka K TeKyIeMy KOHTPOJIIO 7
ycneBaemoctu (TKVY)
Jomamaee 3amganue (/13) 10 10
[TonroroBka K npomexxyToyHoi arrecrauuu (ITA) 6
Bcero: 57 57




n.a. /-11.

5. [lepedyeHn yueOHO-METOUYECKOTO 00ECTICUCHUS

JUISL CAMOCTOSITENIEHON PaboThl 00yUaIOMKXCS 110 TUCIMILIMHE (MOJIYIIIO)
Y4ueOHO-METOJMUECKHE MaTepUalbl U CaMOCTOSITENBHONW PabOThl 00YYalOMIMXCS yKa3aHbl B

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX W3AHUN

[lepeueHp nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUIN IIpUBeieH B Tabmulle 8.
Tabmuna 8— [lepeyeHpb Me4aTHBIX U IIEKTPOHHBIX yUCOHBIX U3AaHUH

Tabnuma 8—

IlepedeHb neyaTHBIX U 2JIEKTPOHHBIX YUEOHBIX U3/1aHUM

[Mudp/ URL aapec

bubnuorpadudeckas ccpuika

KomnuectBo
IK3EMILISPO
BB
oubnuorexe
(kpome
AIEKTPOHH
BIX
IK3EMILISPO

B)

https://urait.ru/bco
de/512502

Iunka, H. JI. O6mast xumust B 2 T.: y4eOHUK JUis BY30B /

H. JI. I'nunka ; mox penakuueit B. A. ITonkoBa, A. B. babkoBa. —
20-e u3 ., mepepad. u mom. — Mocksa : M3narenscTBo FOpaiir,
2023. — 353 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-9916-
9353-0

https://urait.ru/bcod
e/432806

OO61mas u Heopranuyeckasi XuMus. 3aJJa4HUK : ydeOHOe mocooue
TSt akajemMudeckoro 6akanaspuara / C. C. baOkuHa [u 1p.] ; mox
penaknueii C. C. babkunoi, JI. [I. Tomunoi. — Mocksa :
WznarensctBo FOpaiit, 2019. — 464 ¢. — (bakanasp.
Axanemuueckuii kype). — ISBN 978-5-534-01498-3. — Tekcr :
anekTponHbi // DBC FOpaiit [caiit]

OKHUCITUTEIbHO-BOCCTAHOBUTEIBHBIC TIPOIIECCHI : [ DICKTPOHHBIH
pecypc] : yaeonoe nocobue / T. E. Kprutosa, T. 1. ®omuuesa ; C.-
[TeTepO. roc. yH-T a3pOKOCM. IPUOOPOCTPOEHUS. - DIEKTPOH.
TekcToBble faH. - Cankrt-IlerepOypr : M3n-so I'YAII 2019. - 77 c.

e.lanbook.com»ybo
ok/172907

I'ypos, A. A. Xumus: Teopus U pakTHKa. MeTabl U CIjIaBbl

- yueOnuk / A. A. I'ypos, I1. B. Ciutukos, XK. H. MeaubIx ; mon
penakmueit A. A. I'ypoBa. — 2-e uz ., ucnp. — Mocksa : MI'TY
uM. H.O. baymana, 2019.

Xumusi. OCHOBHBIE CTEXMOMETPUYECKHE 3aKOHbI, CTPOCHHE
BEIIECTBA, TEPMOIMHAMHKA, KHHETHKA, PACTBOPHI, DJIEKTPOXUMHUSI:
[OnexTpoHHBIi pecypc] : yueObHnoe nocodue / T. E. Kpbutosa, T. 1.
®domuuena ; C.-Iletepd. roc. yH-T a3pOKOCM. PUOOPOCTPOCHHUS. -
DeKTpoH. TeKcToBbIE AaH. - CankT-IlerepOypr : M3a-Bo ['YAIL,
2020. - 148 c.

54 X45

Xumus : yueOHuK ais By30B / A. A. I'ypoB [u ap.]. - 2-e u3m., crep.
- M. : U3n-Bo MI'TY um. H. O. baymana, 2004. - 784 c.

15

https://znanium.co
m/catalog/documen
t21d=425379#:.~:tex
t=http%3A//pilotL
Z.ru/files/10512/

OO6mas u Heoprannyeckast xuMus : B2 T. T. 1 : 3akoHbl 1
KOHIIETIIIHNH : yueOHoe mocodue / mox pen. akagemuka PAH A. 1O.
[MuBanze. - 2-e uzn. - Mocksa : JlabopaTtopus 3nanuit, 2022. - 495 c.
- (YueOuuk a5 Boiciiei mkousr). - ISBN 978-5-93208-576-9. -
Texcr : anexTpoHHbIH. - URL:
https://znanium.com/catalog/product/1984044

54 ES55

OcHoBbl 0011e# XMMUH : yuebHoe nocobue / B. N. Endumos. - 2-e

20



https://urait.ru/bcode/512502
https://urait.ru/bcode/512502
https://e.lanbook.com/book/172907?ysclid=llnsr5ce1o905109997
https://e.lanbook.com/book/172907?ysclid=llnsr5ce1o905109997
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/

n3a. - M. : UHOPA-M, 2017. - 256 c.

Xumus : yueOHuk 115 By30B / FO. A. Jle6enes, I'. H. danees,
A. M. l'ony6Ges, B. H. Illanosax ; mox obmieit penakuueit
https://urait.ru/bcod | I'. H. ®aneeBa. — 2-¢ u3., nepepad. u jjon. — MoOCKBa :
e/536017 WznatensctBo FOpaiit, 2024. — 431 ¢. — (Briciiee
obpazopanue). — ISBN 978-5-534-02453-1. — Tekcr :
anekTpoHHbIH // Obpa3oBatenbHas mwiardgopma FOpaiit [caiit].

7. IlepeueHb 37IEKTPOHHBIX 00pPa30BaTENIBHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAMOHHON ceTn «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(pOPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHON ceTH «VIHTepHeT», HEOOXOOUMBIX JUIsl OCBOCHHUS JTUCLMILIMHBI
npuBezieH B Tabnuue 9.

Tabmunma 9 — IlepedyeHb JIEKTPOHHBIX OO0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAMOHHOU cetu «MHTepHEeT»

URL anpec HanmenoBanue
https://xumuk.ru/ Caiit 0 xumMuu
http://www.hemi.nsu.ru OCHOBBI XHUMUH:

00pa3oBaTeNbHbIN
caunT s
CTYJEHTOB

8. Ilepeuenp HHPOPMATMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEMOI0 IpPHU OCYLIECTBICHHU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIHHE.
[Tepeuenp UCTONIB3yEMOT0 IPOrPaMMHOTO oOecTieueHHs peacTabieH B Tabuuie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

Ne m/m HanmenoBanue

MS Office 2010-2013 u MS Windows

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPoIiecca Mo AUCIUILTHHE

[lepeuens WMCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMIPEICTABICH B
Tabmmite 11.

Tabauna 11— Ilepeuenb MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocraB MaTepHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHHS
00pa3oBaTeNbpHOTO Mpoliecca Mo TUCIUIUIMHE, TIPeCTaBiIeH B Tabmuiel 2.
Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bl

N Howmep aynuropuu
No HanmeHnoBanue cocTaBHOM 4acTu P (HyII[/I P
/1 MaTepuaIbHO-TEXHUYECKOHN 0a3bl P
HEO0OXOTUMOCTH)
1 | JlekimoHHas ayIMTOPHS C UCTIOIH30BAHUEM JIEMOHCTPAIIMOHHBIX I"acrenno 15
Tabau U cxeM, [leproanaeckoil CUCTEMbl XUMHUYECKUX 32-01



https://urait.ru/bcode/536017
https://urait.ru/bcode/536017
https://xumuk.ru/
http://www.hemi.nsu.ru/

anemenToB J|.Ml.MenneneeBa, 00pa3iioB MUHEPATIOB, MOJICTICH
MPOCTPAHCTBEHHBIX PEIIECTOK.

2 | Cneumanu3vpoBaHHAs XUMHYECKas JIA0OpATOPHS C lNacrenmo 15
WCIIOJIb30BAHUEM JIEMOHCTPAIIMOHHBIX TUIAKATOB, JIAOOPATOPHBIX 33-02
CTCHJIOB W YCTAaHOBOK JJIsI OTIPECIICHUS] IKBUBAJICHTA METaIa, 33-04

M3MEpEHUs JIEKTPOIHBIX MOTEHIIUAIOB, CKOPOCTH KOPPO3UHU-
METaJUIOB - MUJUIMBOJIbTMETPBI; aHATUTUYECKUE U JIEKTPOHHBIE
Bechl; JabopaTtopHblie pH-MeTpbl, HeHTpUYTU U KAJIOPUMETP.

10. Onenounble cpencTBa s MPOBEACHUS TPOMEKYTOUHOHN aTTeCTAIIMN
10.1. CoctaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS IPOMEKYTOYHOH aTTECTAllUU
00yyJaronuxcs no IUCIUILIMHE MTPUBeIeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHUSI IPOMEKYTOYHON aTTeCTaIlluN

Bun HpOMG)KyTO‘IHOﬁ aTTCCTallun Hepequb OICHOYHBIX CPCACTB

JuddepeHmpoBaHHbINA 3a4ET Crircox BOIpOCOB;
TecTsl.

10.2. B kayecTBe KpUTEPHUEB OIEHKH YPOBHA CGHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIMI OOYYalOUIMMHCS MPUMEHSETCS S-0ajuibHasi MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIHIA, KOTopasi puBecHa B Tabumie 14. B TeueHne cemectpa MOXKET HCIIOJIb30BaThCS
100-0amnpHast ~ mKajma ~ MOXIYJIbHO-PEUTMHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIB30BaHUSI KOTOPOM, YCTAaHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurepuu olleHKH YPOBHS CPOPMHUPOBAHHOCTH KOMIIETCHITHI

Or11eHKa KOMITETEHIUI

XapakreprcTika chOpMUPOBAHHBIX KOMIIETEHIHIA
5-0ayutpHad mIKama paKTep (bopep

— oOyuaromuiics TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHai;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BAaTEIbHO U TPAMOTHO €0 U3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTENBHOH JHUTEPATYPHI,
TECHO MPHBS3BIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHHS C IPAKTUIECKOM
JeSITeIbHOCTBIO HAIIPABICHMS;

— yMeIJIo 000CHOBBIBAET M ApTyMEHTUPYET BBIIBUTaEMbIC UM HICH;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— CcBOOOJIHO BJIJICET CUCTEMOM CeUAIN3UPOBAHHBIX MOHITUH.

«OTIIMYHO»
GavTCHO»

— o0yuJaroIuiicss TBEPI0 YCBOWIJI MPOTPaMMHBINA MaTepuas, TpaMOTHO U
M0 CYILIECTBY WM3JlaraeT €ero, OINUpasCh Ha 3HAHMS OCHOBHOM
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW JI€ATEbHOCTHIO
HaIlpaBJICHUS;

— apTyYMEHTUPYET Hay4YHBIC ITOJI0KECHHUSI;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BJIQJICET CUCTEMOM CIEeIMATU3UPOBAHHBIX TOHSITHH.

«XOpOoLIO»
GauTCHO»

— 00yyJaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYILIECTBY M3JaraeT €ro, ONupasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypHI;
«yZIOBJIETBOPUTEIBHO» | — JIOIYCKAeT HECYIIECTBEHHBIE OMIMOKN U HETOYHOCTH;

«3AUTEHO» — UCTBITHIBAET 3aTPYJHEHUS B IMPAKTUYECKOM IPUMEHEHHU 3HAHUI
HaIpaBJICHUS;
— cJ1ab0 apryMeHTHPYET HayuHbIE MMOJI0KEHHUS,
— 3aTpyJiHseTcs B (POPMYIMPOBAHUU BBIBOJOB M 0000IICHUI;




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakteprcTrka COpMUPOBAHHBIX KOMITCTCHITHIA

— YaCTUYHO BJIaJ€CT CHCTEMOM CIICUAJIM3UPOBAHHBIX TTOHATHH.

— o0yyJaromuiics He YCBOWJ 3HAYUTEIBHOM 4YacTH MPOrPaMMHOIO

HETOYHOCTHU Ipu

MaTrepuana;
— IONyCKaeT  CYUIECTBEHHbIE  OLIMOKU U
«HEY/IOBJICTBOPUTELHO .
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;
«HE 3a4TCHO»

— He GOpMYJIHPYET BBIBOJIOB H O00OIICHU.

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;
— HE MOYKET apIr'yMEHTUPOBATh Hay4YHbIE [TOJI0XKEHUS,

10.3. TumoBble KOHTPOJIEHBIC 3aJaHUs HJTH HHBIC MAaTEPHAIIbI.
Bomnpocsl (3agaun) ass 9K3aMeHa IpeIcTaBiIeHbl B Ta0auie 15.

Tabmuna 15 — Bonpocs! (3agaun) 1s 9K3aMeHa

Ne i/m [Tepedyens BompocoB (3a1a4) 115 IK3aMeHa

Kon
WHJUKATOpa

Y4eOHBIM IJIAHOM HE IPEIYCMOTPEHO

Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3agera

Bomnpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadauie 16.

Ne i/t

[Tepeuens BompocoB (3a1ayv) it 3aueTa / nudd. 3auera

Kon
WHJMKAaTOpa

1.

CdopmynupyiiTe OCHOBHBIE TOJIOKEHUS KBAHTOBOW MEXaHUKHU:
1. 3anummte ypaBHenue Ilnanka, naiite 0ObSICHEHUE MOHATHUIO
KBaHTOBAsl YHEPTUs

a. JlaiitTe XxapakTepUCTUKYy M  OINPEACICHUE  MOHSATHIO
KOPIYCKYJISIPHO-BOJIHOBOW JTyaJlu3M

0. 3annmure YpapHeHue [le-bpoiinsa, maiiTe MOHSATHE JTUHBI
BOJIHBI [le-bpoiis.

2.3anumure  MareMaruueckoe  cooTHomieHue — [IpuHnmma
HeonpeneneHHocTH ['eii3enOepra, ¢usnueckuii cMbIci .

OIIK-1.3.1

ChopmynupyiiTe ompeneneHUe TMOHATHUS «aTOM», aTOMHOE
A7po, alTe OmpeneNeHne, YKaKUTE Ha COCTaB aTOMHBIX STep.
ChopmynupyiTe OINpeaesieHue U MOHITHE BOJTHOBOW (DYHKIIUH.

OIIK-1.3.1

3anumute VYpaBHenue IlpenuHrepa myis atoma BOJOpOJA.
Chopmynupyiite TIOHATHE BOJIHOBOM  (pyHkimu, [laiite
onpezneneHue KBaHTOBBIM uyHcliaM, MX (DU3HMYECKUA  CMBICI.
[lpuBeauTe  mpuMephl 3alOJHEHHS  ATOMHBIX OpOHUTajel
JJeKTpOHamu, JanTe noHsatus IlpuHnmny 3anpera Ilaynw,
[TpaBmiy XyHna, npasuiy KneukoBckoro.

OIIK-1.3.1

Chopmymnupyiite TOHSITHE [Tepuonuueckoit CHCTEMBI
sanemeHToB. Jlaiite onpenenenune Ilepuoanueckomy 3aKkoHY
MenneneeBa, U cHOpMYyTUPYHTE COBPEMEHHOE OMpEaeIeHNE
[lepuonnueckoro 3akoHa. [aiite omnpeneireHue TpPyNIbI,
nepuona B IIC. JlaiiTe oOBCHEHHWE TaKUM TMOHATHUSM, Kak
aHaJIOTH, B YEM 3aKJIIOUAETCS C CYTh ATOM 3aKOHOMEPHOCTH.

OIIK-1.V¥.1

ChopmynupyiiTe u 1aiiTe onpeaecHUe TAKUM TOHITHIM, Kak
paanyc aTOMOB M HMOHOB, SHEPrMU HOHM3ALMU, CPOACTBO K
JJIEKTPOHY,  DJIEKTPOOTPULIATEIHHOCTD, OKHCITUTEIHHO-

OIIK-1.V.1




BOCCTAaHOBUTENIbHAS CMOCOOHOCTh.  llpuBeaurte npumepsl u
OOBSICHUTE 3aKOHOMEPHOCTb W3MEHEHUS CBOWCTB 110 MEPUOIY
U 110 IpynIe.

ChopmynupyiiTe TMOHATHE XHUMHYECKOW cBsi3u. HazoBure
ocHoBHbIe  xapakrtepuctukn X.C. Onummre  KBaHTOBO-
MEXaHUYECKHE MPEICTABICHUS O NPHUPOAE XUMHUYECKOH CBSI3H,
teopusi ['eiitnepa u Jlonaona, naiite moHsTHe OOpa3oBaHUS
JIBYXaTOMHOW MoOJeKynbl. JlailiTe oOBsicCHEeHHE METOy
BaJICHTHBIX cBs3el, ykaxkure tunsl XC. [IpuBeaure npumepsl.
KoBajieHTHas CBsI3b, JaTh ONPEEICHUE, IPUBECTH PUMEPHI.

OIIK-2.3.1

ChopmynupyiiTe OHATHE XUMHUYECKOW cBsi3u. HeBaneHTHBIS
TUIBl XUMUYECKON CBSI3U: METAJUIMYECKas, JauTe ONpeAesIeHHUe
TAaKOM CBSI3U W OOBACHUTE MEXaHW3M OOpa3OBaHHs ATOH
XUMHUYECKOMU CBSI3U.

OIIK-2.3.1

Jaiite omnpeneiieHHEe YHUBEPCAIBHOMY KBAHTOBO-XMMHUYECKOMY
MeToAy omnMcaHus xumudeckod cBazu  (MMO) wmerony
MoJieKyJsipHbIX opoutaneit wiu  (JIKAO), npuBeaure npumepbl
U OIpeJieNIuTe MOPSAJAOK CBSI3U, MATHUTHBIE CBOWCTBA.

OIIK-1.B.1

ChopmynupyiTe MOHATHE THOPUIU3AINN ATOMHBIX OpOHUTAJICH.
[lepeuncnure BuAbl THOPUAU3ZAIMIA. Jlaiite ompeneneHue
MOHATUS O  TOJAPHOCTH Mojekyn. [lpuBenure mnpumepsl
MOJIIPHON U HETIOJISIPHOM MOJIEKYJIBI.

OIIK-1.V.1

10

ChopmynupyiiTe ompeneneHue paauoakTuBHocTd. HazoBute
Ba)KHEHIIMe CBOWCTBA PaJIMOAKTUBHOTO M3Iy4eHHus. o -,f- , y -
m3nydenus.  Jlaiite  ompeneneHWe — OCHOBHOTO — 3aKOHa
panuoakTuBHOTO pacnaaa. Jlaiite ompenenenue Koncrante
pacrazga ((A)

OIIK-1.B.1

11.

ChopmynupyiiTe  MOHATHE XHUMHUYECKOW TEPMOJIUHAMHUKHU.
JaiiTe onpeneneHre MOJHON 3HEPTHUH CUCTEMBI, €€ (hU3NUECKHi
CMBICH, CHOPMYJIUPYUTE TEpPBBIA 3aKOH TEPMOJMHAMHUKH.
HaIUIIUTE YPAaBHEHHE IIEPBOr0 3aKOHA TEPMOIUHAMHUKHU.

OIIK-1.V.1

12.

Cohopmynupyiite  monsTHe XUMHYECKOH TEPMOJAMHAMHKHU.
[aiite omnpeneneHue CBS3aHHOU SHEPrUU CHUCTEMBI, €€
¢usudeckuit  cMbica, cQopMynUpyiTe BTOPOU 3aKOH
TEPMOJMHAMUKH, HAIWIIUTE YpPAaBHEHHE BTOPOTO 3aKOHA
TEPMOJAVHAMUKH.

OIIK-1.V.1

13.

ChopmynupyiiTe  moHATHE XHUMHYECKOM TEPMOJAMHAMHUKH.
Jaiite ompenenenue cBoboaHoil sHeprun [nO6ca eé
¢usnyeckuil cMbICH, HanuIIUTE ypaBHeHHE ['mbOOca, ykaxure
KPUTEPUH  TMpOTEKaHWs  peakuuil. 3amuiuMTe  YacTHYIO
MIPOM3BOHYIO YUUTHIBAIOIIYIO 3aBUCUMOCTh 3Hepruu ['nb6ca ot
cocraBa cucteMsbl. JlaiiTe moHsTHE XUMHUECKOTO MOTEHIMANIA.

OIIK-1.3.1

14

ChopmynupyiiTe TOHATAEC  XUMHUYECKOW KUHETHUKH. JlaiiTe
OIpElEJICHUE OCHOBHOIO IIOCTYJaTa XUMHUYECKONM KHHETHKHU.
ChopmynupyiiTe TOHATHE  MOJIEKYJISPHOCTH  PEAKIUH U
nopsiaka peakiuu.  [lepeuncnute (QakTopbl BIMSIOIIME Ha
CKOpPOCTb XMMHYECKOW peakIMH. YpaBHEHHE AppeHHyca,
ypaBHeHue Bant-T'odda.

OIIK-1.B.1

15.

ChopmynupyiiTe moHsiTHE pacTtBopa. Has3oBuTe OCHOBHBIE
XapaKTepUCTHKU pacTBopa.  Jlaiite moHsTHE O crmocobax
BBIDOKEHHMS] ~ KOHIIGHTpAaIlMii  pacTBOPOB,  KaKW€  BHJIBI
KOHIIEHTpallui cymiecTBytoT. Hamummure dopMynsl st UX

OIIK-1.3.1




pacuéra (M, N,Cm, T, y, ®)

16

Chopmynupyiite  onpeneneHue TOHATHS —«KOJUIUTATHBHBIC
CBOICTBa pacTBOpOBY». [laiiTe ompeneneHue TaKUM MOHSATHUSIM,
KaK T dysus, 0CcMOC, OCMOTHYECKOE JIaBJICHUE.
Chopmynupyiite 3akoH Bant-I'opda m  3akonbr  Payms.
VYKaxuTe 3aBUCUMOCTh TEMIIEpaTypbl KpPUCTAJUIM3ALUU |
KHTICHHSI OT KOHIICHTPAIIUU PacTBOpA.

OIIK-1.B.1

17

ChopmynupyiiTe MOHATHE 30HHOW TEOPUU KPHCTAIIOB, JalTe
ompezeieHue peajbHbIX KpucTauioB. Jlaiite omnpexneneHue
HECTEOXUMETPUUYECKUX COCOUHCHHI WM  COCHUHCHHUH
MEPEMEHHOTO  COCTaBa, MPUBEIUTE MPUMEPHl KPHUCTAJIOB
MIEPEMEHHOT0 COCTaBa

OIIK-1.3.1

18.

Chopmynupyiite monsitue pactBopa. [laiite ompeneneHue
cocraBy pacTBopa. Kakue arperaTHble COCTOSIHUSL pacTBOPOB Bbl
3naere JKuzakue pactBopbl. JlaiiTe onpenenenue u GU3HUECKHUIA
CMBICJI TAKOT'O SIBJICHUS, KaK, 3JIEKTPOJUTHYECKAs JUCCOLUALUS
pactBopoB. [IpuBenurte npumMepsl.

OIIK-1.B.1

19

ChopmynupyiiTe MoHATHE DSJIEKTPOJIUTA, JalTe OINpelesIeHUe
CWJIBHOT'O U cJladoro 3iekTpoauTa. Jlaiite onpeneneHue creneHu
quccounanuu. [Ipusenure npumepsl. 3aluIIUTE 3aKOHBI Payns
JUTSL DIIEKTPOJIUTOB, U30TOHMUYECKUI KOAPPUIHEHT, HU3HIeCKHiA
CMBICIL.

OIIK-1.3.1

20.

ChopmynupyiiTe MOHATHE: BOJOPOAHBIN IMOKazarenb. JlaiTe
orpezeneHue MOHHOTO MpOM3BEACHHs  BOAbL. Hamwuimure
ypaBHEHHUE JJis pacyéTa BOJOPOIHOTO MOKa3aTesl.

OIIK-1.B.1

21.

ChopmynupyiiTe ompeseneHne TaKuX MOHATHH Kak: ['maponus
cojiell, = MOHHO-OOMEHHBIE pEaKUUH, NEPEeYUCIUTE  BUJbI
TUAPONN3a, TPUBEOUTE TMPUMEPHl (TPU TUNA TUAPOIIH3A).
Omnpenenure pPH- pacTBOpoB Tuaposin3a, [alTe OmpeneieHue
COBMECTHOT'O THJIPOJIN3a, IPUBEIUTE IPHUMEPHI.

OIIK-1.3.1

22.

ChopmynupyiiTe TOHSITHE  TMPOU3BEICHUS PACTBOPHUMOCTH.
Haiite  ompenenenue  mporecca  pactBopeHus.  Jlaiite
ONpe/IeICHUE HACBIIIEHHBIX pacTBOpoB. [laliTe omnpeneneHue
KOHCTAHTBl PACTBOPUMOCTH, BBIYHCIEHHE PAaCTBOPUMOCTH B
MOJIB/JI, T/,

OIIK-1.B.1

23.

Chopmymnupyiite nonsitue OKUCIUTENEHO-BOCCTAHOBUTEIBHBIX
npoueccoB. Jlaiite onpeaeneHne OKUCIUTENb, BOCCTAHOBUTEb,
MPUBEIUTE IPUMEPHI U YKAKUTE, B KAKUX CIy4asiX MOXKET OJIMH
N TOT XKC€ OJEMCHT BLICTYIIaTb KaK OKUCIUTCIIb WM KakK
BOCCTAHOBUTEb.

OIIK-1.3.1

24,

ChopmynupyiiTe moHaTHe «IIEKTPOJIHBIN MOTeHIMaM. JlakTe
onpezeneHue U (PU3NIECKUI CMBICI ABOWHOTO SJIEKTPUUECKOTO
cinos. OOBsACHHUTE SIBICHHUS CKauka TMOTeHNHana. Hanwumure
ypaBHeHue HepHcrTa.

OIIK-1.B.1

25

ChopmynupyiiTe TOHSATHE TalbBaHUYECKOTO JJIEMEHTa, JanTe
ONPEACIIEHUE TTOHATHS «IJEKTPOI» B JIEKTPOXUMUHU, HAIIUILHUTE
ypaBHeHue HepHcTa, ykaxuTte, Kakue Mpouecchl MPOTEKAIOT HA
Karole, a Kakhe Ha aHoJe. 3alHIlUTe TOKOOOPa3yIOIIyIO
peakuuio I8 TaJIbBAaHUYECKOTO  DJIEMEHTa M CXEMY
TaIbBAHUYECKOI0  DJIEMEHTA. [aiite  ompeneneHue
AJIEKTPOJIMTUYECKOTO KIIIOYA, €ro (PHU3nIecKuii CMBICT.

OIIK-1.3.1

26

Chopmynupyite TOHATHE 3JIEKTPOJIU3a pacIiulaBOB U

OIIK-1.B.1




pacTBOpPOB, JANTE OINpPEAEIECHUE HTOTO SBICHUS, HANUIIUTE
IpoIlecChl MPOTEKAIOIINEe Ha aHOoAe W Ha Katoje. Hammmmre
ypaBaenue Dapanes As AIEKTpoH3a, 0O0BICHUTE QU3HUSCKUN
CMBICIT  ,JIaliTe oTpeieIIeHUe AIIEKTPOXUMHUYECKOTO
DKBHBAJICHTA.

217.

(dakTophl, BIUAIOIIME HA KOPpo3uio MeTawioB. OOBsSCHUTE
MEXaHU3M  KOPPO3UOHHBIX TiporieccoB. HazoBute crocoObI
3aIIUThI OT KOPPO3HUH.

Chopmynupyiite mnoHsTHE KOppo3us wmeTtawioB.  Haszosurte | OIIK-1.3.1

28.

KOHCTPYKLHOHHbIE MeTauibl. CBoiicTBa AmoMuHus, Xpoma,
XKenesa, ux mnoiydeHue U paUHUPOBAHUE, UCIOIB30BAHUE B
CaMOJICTOCTPOCHUU U IPUOOPOCTPOCHUH.

Chopmynupyiite TMOHATHE cranu. HazoBure ocHoBHble | OITK-1.B.1

29.

CIIOCOOBI IMMOJIy4YCHHA, HA30BUTC IMPUMCHCHUC IIOJIUMCPOB B
IMPOMBIIIJIICHHOCTH

ChopmynupyiiTe IOHATHE TOJIUMEPOB, cTpoeHue nmosmmepoB u | OITK-1.3.1

30.

BCIICCTB,
Hazosute METOJABI KOJHYCCTBCHHOI'O aHaJIM3a. Kakne BHUbI
HHCTPYMCHTAJIbHOI'O aHaJIM3a Bbl 3HACTC.

Chopmymupyiite monsatue  xumudeckod — uaeHtudukamuu | OIIK-1.B.1

[lepeuenr TeM s KypCOBOTO IPOCKTUPOBAHUS/BBITIONHEHUS KYpPCOBOM pPabOTHI
MpeCTaBICHBI B Ta0wmIe 17.
Tabmuna 17 — IlepedeHp TeM JUIsi KYPCOBOT'O TPOSKTHPOBAHMSI/BBIIIOJIHCHUSI KYPCOBOM paOOTHI

Ne i/t

KYpCOBOi1 pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBIMOIHEHUS

Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO

Bonpocel s mpoBeneHUS MPOMEXKYTOYHOM aTTeCTallMd B BHIE TECTHPOBAHUS
npeJcTaBiIeHb B Ta0nuie 18.
Tabmuua 18 — [IpumepHbIi IepeueHb BOIIPOCOB ISl TECTOB

Ne n/mt IIpuMmepHBIii IepeueHb BOIPOCOB ISl TECTOB Kon
UHAMKATOpa
1. | IIpounTaiite 3agaHue U 3aMUIINTE Pa3BEPHYTHI OOOCHOBAHHBINA OTBET OIIK-2.3.1

Kakue KBaHTOBBIE YMCIIA MTOJIHOCTHIO XapaKTEPU3YIOT SHEPTUIO
ANEKTPOHA

Omanon omeema: B keanmosoti mexanuxe kaxcoas AO onpeoensemcs
mpemsi K6AHMOosbIMU Yuciamu: N -21asHoe K8AHMOBOe YUCILO,
onpeoensiem oowull 3anac dHepeuu (npunumaem 3uadenus: 1,2,3 u m.o.
00 )

| —opbumanvHoe K6aHmMosoe YuUcio onpeoeisien OpOUMAIbHbIL MOMEHM

00 N-1). Kasicoomy 3nauenuro enagHoco KeaHmogo2o 4ucida,
coomeemcmayem N 3HAUEHUL OpOUMATLHO20 K8AHM08020 uucaa l.
OpoumanvHwlli MOMEHM KOau4ecmea 0euxcenutl, smo eekmop, (L) eco
abconomHas 8eIUUUHA NPUHUMAEm CIMpPo20 ONPeOelEéHHble KBAHMOBbLE
sHaueHus. Takum oopasom, obo3HaueHue 1100020 NOOYPOBHS
onpeoensaemcsi 08yMs K8AHMOBLIMU YUCIAMU, 2NAGHBIM U OPOUMATbHBIM
Keanmosvimu yuciamu. L

M, — MazHumHoe K8aHMOB0e YUCILO ONpedeiaem 603MONHCHbIE SHAYCHUS

npoexkyuu 0p6umajsz020 MOMEHMA KOJIUYECMBA OBUNCEHUS JJIEKMPOHA

KOIuyuecmea 0sudiceHutl s1ekmpona (npunumaem 3uaverus 0,1,2,3 u m.o.




Ha ukcuposanHoe HanpasieHue 8 NPOCMpanHcme.
My — CNUHOB0€E KBAHMOBOE YUCTIO — COOCMEEHHbLIL MACHUMHBIL MOMEHM

umnyioeca, npoeKkyusl 6eknmopa CnuHa Ha onpedeﬂéﬂﬂoe Hanpaejienue

6HEWIHEe2O0 NOoJisd, MOIHCEN NPUHUMANTb 3HAYEHU mS Zt -,

2

Takum 06pazom noanyo dHEpeuto INeKMpOHA XApaKmepusyom .
N -enagnoe Keanmosgoe yucio u |—-opoumanvHoe K8AHMOBOE YUCTIO

[IpounTraiite 3a1anue, BHIOEPHUTE MPABWIbHBINA OTBET M aprymentupyite | OIIK-2.3.1
3TOT BHIOOD.

B arome, anexkTpoHHas popmyiia KOTOPOro

1522522p°3s23p°3d194s24pP4d35s2, ... BaeHTHBIX 2MEKTPOHOB . ..

a.3; b. 2;

c.9; d.5;
Apeymenmupoeannwiii omeem:

Coenacno s1eKmponH020 nacnopma , ONPeoenuM d1emMerm, 3mo HUooOul,

Ha 6HewHell 21eKMPOHHOLL Opoumanu Haxooamces 2 CnapeHHvix

aneKkmpona Ha 5% - nodypoeme , Komopule 8030YicOasCh nepexooam Ha

5-p! nodyposens a maxaice 3 snexkmpona na 4d*-nodypoene, maxum

o6pazom 5 necnapennvix snexmponos(5s5ptad®) onpeoensiom

KOJIUYEeCME0 8AIeHMHbBIX IJIeKMPOHOS.

IMpaBuabHbIii oTBeT: d

[IpounTaiite TekcT, BEIOEPUTE MPABUIIBHBIN OTBET U 3alHILINUTE OIIK-2.3.1
MIOCJIEZI0BATEIBHO AIEMEHTHI B MOPSIIKE YBEIUUEHUSI CIMHOBAJIEHTHOCTH

JUISL CIEIYIOIINX AJIEMEHTOB B BO30YXKJIEHHOM COCTOSIHHH.

a.Al ; b. Mn;

d. Be; e. As

Koy npasuivioco omsema. d, a,e,b

IIpounTaiite TEKCT U ycTaHOBUTE cOOTBeTCTBUE. K Kax 101 mo3unuy, OIIK-2.3.1
JTAaHHOM B JIEBOM CTOJIO1IE, TOI0EPUTE COOTBETCTBYIOILYIO O3UIIUIO B

mpaBoM cToJo1e. Ha BHENIHEM AIEeKTPOHHOM YPOBHE HAXOJIUTCH :

a. Sc; OIIK-3.V.1

b. Sb;

d. Ge;

e. Si

K104 NPABUIbHO20 OMEema:

a b d e
4 5 2 2
[IpounTaiite TekcT, BBIOEpUTE IPABUIbHBIE BAPUAHTHI OTBETA U OIIK-2.3.1

3aIUIINTE apTyMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETOB.

W3 mpetoskeHHOTO TIepeyHsT BEIIECTB BRIOEPHUTE BEIIECTBA MOHHOTO
CTPOEHHS B KOTOPOM NPHUCYTCTBYET KOBAJCHTHAS NOJSIPHAsT CBS3b:

1. XmopoBoaopon, 2.Kapoouar Harpus, 3. Oxcun ceps (1V), 4. AmMMuak,
5. Cynwoart xene3a(ll)

[IpaBunbpHBI OTBET:2,S.

Ob6ocHoBanue: NOHHYIO KpUCTAIUTMYECKYIO CTPYKTYPY UMEIOT BEIIeCTBa
B y3JIaX KOTOPBIX HAXO/ATCSI HOHBI, HO CIIOXKHBIE HOHBI 00pa3yIOTCs U3
3JIEMEHTOB C pa3HoH 3neKTpooTpuraTensHocThio. Kak To CO32- B
kapOoHate Hatpus U SO42- B cynbdare xenesa, TJie MKy KHCIOPOIOM




Y DJIEMEHTOM KOBaJICHTHASI MOJISIPHAS CBSI3b. TakuM 00pa3oM coiu
UMEIOT MOHHYIO CBSI3b, HO CJIOKHBIE HOHBI BHYTPU KPUCTAJUIOB UMEIOT
KOBAJICHTHYO NMOJSAPHYI0. OCTalIbHbIE TPEIJIOKEHHBIE BELIECTBA UMEIOT
MOJIEKYJISIPHBIE CTPYKTYPbI

[IpounTaiiTe TEKCT U 3aIMILNATE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET.
JlaiiTe onpeneneHre BOJIHOBON (YHKIIMH, YKOKUTE €€ GU3NICCKUI
CMBICIL.

Omanounvlil omeem:3aKoHbl 08UINCEHUS YACMUY 8 KBAHMOBOU MEXAHUKE
svipadcaromes ypasnenuem LlIpéounzepa. Imo ypaenenue
npeocmasisiem cooot oughghepenyuanvroe ypasHerue 8 4acmuolx
npou3B00HbIX. DMO YpasHeHUe ONUcvlaem nogedenue d1eKmpona 8
amome, mo eCmbo C8s3bl8aem IHEP2UI0 CUCTEMDbL C €€ 80JIHOBLIM
osudicenuem. Takum obpazom eonnoeas ynxkyus (v )xapaxmepuzyem
8EPOSIMHOCMb HAXOHCOCHUSL INeKMPOHA 8 NPOCMPAHCMEe, MO eCMb
@uzuuecKuli cMuica, 20 001ACMb 8 NPOCMPAHCMEe, 20e 8ePOAMHOCHIb
HAXO0JICOeHUs! DTIeKMPOHA MAKCUMATbHO, IM) 00]1acmb HA3bleaeM
opoumanvio.

OIIK-1.3.1

HpO‘II/IT aliTe TeKCT , BBI6epI/ITe HpaBI/IHBHHﬁ OTBET U 3aIllUIIHNTC
apryMeHTbl, 000CHOBBIBatOIINE BbIOOP. Pacmonoxuts snements! A
MNOATPYUIIBI B IOPAAKE YCHUIICHUA MCTAJNIMYCCKUX 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

Apaymenmuposannuviii omeem: C ygenuyenuem amomnoz2o paouyca
yeeauduearomcs 60CCmaHosumelbHovle ceoﬁcma, mo ecmbsu
memannudeckue, paouyc 8 [ICO 6 noopynne ceepxy 6Hu3 ygeiuiusaemcs,
CoomeeniCmMeeHHO U MemalludHoCntb yeeaudueaenics

IIpasunvHolti omeem. a

OIIK-1.3.1

[IpounTaiite TeKCT, BBIOEpUTE IPABUIBHBIN OTBET U 3aUILIUTE
apryMeHTbl, 000CHOBBIBAIOLIME BEIOOp OTBETA

B xnopuze kaneiust CaCly ... xumuueckas cBsi3b.

a. HeToJIsIpHas KOBaJICHTHas;

b. monspHast kOBasIeHTHas,

C. NOHHAs;

d. MeTayunyeckas

Omeem: Hounas;

Obocnosanue omeema:CaClz, smo conv obpaszasannasn snemenmamu c
As/o >1.9, cea3b uonnas

OIIK-1.3.1

[IpounTaiiTe TEKCT U yCTAaHOBUTE MOCIEI0BATEILHOCTh METAJLIOB,
KOTOPBIE BOCCTAHABIIMBAIOTCS HA KATOJIE TIPH JIEKTPOJIM3E PACTBOPOB
coneii: 1.Cynbdar menu,

2. Hutpar cepebpa,

3. Cynboart xenesa,

4.Cynbdat nmuHKa




[TpaBuibHeI oTBET:2,1,3,4.

10.

[IpounTaiite TekcT, BRIOEpUTE MTPABUIIbHBIE BAPUAHTHI OTBETA U
3aIUIIATE APTyMEHTBI, 000CHOBBIBAIOIINE BBIOOP OTBETOB. M3 uncia,
YKa3aHHbBIX B PSAY JIEMEHTOB BBIOEPUTE AJIEMEHTHI, AJI1 KOTOPBIX
XapakTepHa IOCTOSIHHAsL CTENIEHb OKUCIIECHUS.

1. K, 2.Br, 3.1, 4 Mn, 5. Ca.

npasuvHult omeem 1,5.

Obocnosanue.Ha enewinell 31eKmMpoHHOU OpOUMAnu y Kauus Haxooumcs
MONILKO 0OUH JIeKMPOH , HOIMOMY OH MOdACem 0moaeams e20 U
nposensims cm oK +1, y kanbyus 2 91KMpoHa o1 Modtcem omoasamay
MONbLKO 2 2IeKMPOHA U NPOABIAMb CM 0K +2.

OIIK-1.3.1

11.

[IpounTaiiTe TEKCT U 3aIUIIKUTE pa3BEPHYTHIH 00OCHOBAHHBIN OTBET.
JlaiiTe onpesieNieHre rajJbBaHMYECKOTO HIEMEHTA.

Omanon omeema: I anveanuueckuti 21emenm, 5mo yCmpoucmea, npu
NOMOWU KOMOPO20 XUMUYECKAS IHEPIUsL NePEeXOOUm 8 d1eKmpuiecKyio
3a C4ém OKUCTUMENILHO-80CCMAHOBUMENILHO20 Npoyeccd. ¥Ycmpoucmeo
npeocmasisem coootl 08a 1eKmpo0a MeMaiiuyeckux, d1eKmpoium u
anekmpoaumuyeckui Kuoy. Ha anexkmpooe (kamooe) npomexaem
npoyecc 860CCMAaHOBIeHUsI KAMUOHO8 HA 1leKkmpoode( aHooe)npoyecc
OKUCTeHUs MemaJlid.

OIIK-1.3.1

12.

[IpounTaiite TeKCT, BRIOEPUTE MPABUIIBHBIN BApUAHT OTBET U 3aIUIINTE
apryMeHThbl, 000CHOBBIBAIOIINE BHIOOP OTBETA.

3aKOH, KOTOPBIN TTIACUT, YTO KOJIMUYECTBO ra3a, paCTBOPEHHOTO B
KHUJKOCTH, TIPOTIOPIIHOHAIBHO €T0 MapIUaATbHOMY JIaBJICHHIO:

a. 3akoH JlanpTOHA

b. 3akown I'eii Jlroccaka

C. 3akoH ['enpu

d. 3akoH Payins

NpPABUIbHBILL OMEEm C.

ObocHosanue omeema: 3aKomn, no KOMopomy npu NOCMOAHHOU
memnepamype pacmeopumocms (KOHYeHmpayus) easa 6 OaHHoOU
HCUOKOCIMU NPAMO NPONOPYUOHATILHA OABNEHUIO 2MO020 2A3d HAO
pacmeopom .onucau ameauickum xumuxom Y. I'enpu 3axon npueooen
JUWD OJI51 UOCANIbHBIX U NPEOeNIbHO Pa30aBIeHHbIX PACMBOPO8 U
nesvicokux oasnenuti. Cm = K -P, K — xoncmanma I'enpu, -P-
napyuanvroe oasnenue, Cm — MOAAPHAA KOHYEHMPAYUSL.

OIIK-1.B.1

13.

[IpounTaiiTe TEKCT U yCTAaHOBUTE MOCIEI0BATEILHOCTh BO3PACTAHUS
3Ha4eHus1 PH UX BOIHBIX PACTBOPOB ISl CIEAYIONINX BEIIECTB:

1. Cynbdar xeneza(l1l)

2. Hutpar nutus ,

3. Cunukar Kaaus,

4. CepHas KucCIOTa

Ipasunvnoiti omgem: 4 —1—2—3.

OIIK-1.B.1

14.

[IpounTaiite TEKCT W YCTAaHOBUTE COOTBETCTBHE. K Kaxaoil mo3uLIMH,
JAHHOW B JIEBOM CTOJIOIE, TOJ0EpUTE COOTBETCTBYIOMIYIO MO3HMIHIO B

OIIK-1.B.1




IIPaBOM CTOJIOLIE

a......3s23p%3d! 4s24p°4d° 1. Sc,
b....... 45?4p®4d195525p35d° 2. Ge,
d........ 4s%4p%4d° 3. Sb,
Y 3523p?3d° 4, Si

Ilpasunvroiii omeem:

a b d e
1 3 2 4

15.

[Tpounraiite TeKCcT, BBHIOEPUTE TPAaBUJIbHBIE BAapUAHTBl OTBETa U
3aIUIIATE APTYMEHTBI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.

@opmynbl uId pacdyeTa W3MEHEHUs SHTAJIBIIMM W DHTPONHMU B XOJAE
XMMHUYECKOHN peaKluy, poTeKarolel no ypasHenuto 2A + 3B = C +4D,
UMEET BU]T; ...

a. AH 0 = (AHc + AHb) - (AHa + (AHB);

peaxuuu

b. AH o = (AHc + 4 AHp) - (2 AHA + 3 AH);

peaxuuu

c. AH? = (2 AHa + 3 AHB) - (AHc + 4 AHp);

peaxuuu

d. AS® =(Sc +4Sp) - (2 Sa + 3Sg);

peaxkuuu

e. AS? = (ASa + ASg) + (ASc + ASp)

peakunu

g. AS? = (ASa + ASg) + (ASc + ASp)

peakuu
Ipasunvnviti omeem: b, d.
Obocrnosanue omsema.: Co2nacHo nepeomy u 6mopomy CieoCmeuro
3axona I'ecca mennogou 3¢hghpexm Xum. peakyuu pager cymme 3maibnuil
NPOOYKMO8 peakyuu ¢ y4émom cmexuomMempuieckux Ko3gguyuenmos
MUHYC CYMMA IHATbNUL UCXOOHBIX BEULeCNE C YUEMOM
cmexuomempuyeckux ko3gouyuenmos. /i snmponutino2o sgpgpexma
AHANI02UYHO.

OIIK-1.B.1

16.

[IpounTaiiTe TEKCT 1 3aMIIUTE Pa3BEPHYTHII 0OOCHOBaHHBIN OTBET.
JlaliTe onpeneneHne pacTBoOpa, yKaKuTe CBOMCTBA PaCTBOPOB U
CIOCOOBI BBIPa)KEHUS! KOHLIEHTPAIUH.

Omanon omeema: Pacmeop-3mo 00HOPOOHAsSL 20MO2EHHAS CUCeEMA
cocmosawas Uz pacmeopumels pacmeopeéHHo20 seulecmsd u npooyKmos
ux ezaumooeiucmeust. (Uonvl, moaexyivt) OCHOBHOU XapaKmMepucmuKoll
pacmeopa ssnsemcs e2o cocmas. Cocmas onpeoensiemcs
KOHYEHMPayuamu.

npoyenmnas: C = L~1OO% Cuy=

%(macc)

. m

n

m_ ) V. MV
P-pa YMOJISIPHASL. ,

m

C,. =
S ¥ LAY,
HOPMAbHAAL. ,
ke
C,= ooy monw | ke
MO]Z}Z-]ZbHaﬂ : M seujecmed ' mpaCm(i'()pum&7}l
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17.

[IpounTaiite TekcT, BEIOEpUTE MPABUIIbHBIN OTBET U 3alMILINTE
apryMeHTbl, 000CHOBBIBAIOIIME BEIOOP OTBETA, BEIOEPUTE BbIpAKEHUE

OIIK-1.V.1




JJI1 KOHCTAHThI paBHOBeCI/Iﬂ CHUCTEMBI OGpaTI/IMBIX peaKL[I/Iﬁ JUIA
CJIeI[yIOIHeFO ypaBHeHI/ISI
2Na (r) + 02 (r) < 2 N2O (r)
2
K - [NZZO] , b K - [NZO]
[N,I[O,] [N.][O,]

2 2
o k= NTOT . JINO]
[N,OF [N]’
Ilpasunvruiti omseem: a
Obocnosanue:ons nobou cucmemovi:aA+bB—cC+dD, Cozenacro
KUHEMU4eCKOMy YPAGHEeHUI0 NPAMOLL peakyuu: =K -C* -Cle,

u
N = F. "c . Mo V=0
O6paTHOI7IZ b=k CC CD ', 8 MOMEHM HacmynjaerHusl pasHoeecusl v v
R _ <
KCrC _k-Crcp 2=k,

Taxum obpazom :
K =[C]*-[D]¥ [AJ*[B]®, credosamenvro omsem a

18.| IIpouuTaiiTe TEKCT U YCTAHOBHUTE MOCIIEOBATEILHOCTD B MOPSIKE OIIK-1.VY.1
yBenmueHust Macchl pactBopéHHOro NaSOs, BemecTBa, 00BEMBI
PacTBOPOB OAMHAKOBBIE, TUIOTHOCTh IPUHATH =~ 1, €clu KOHIICHTpaIUsI
3TUX PaCTBOPOB:
a. 0,lnpouentnas  b. 0.1monspHas
c. 0.1nopmanbaas  d.0.1 mMossbHAs
3anuImTe COOTBETCTBYIOUIYIO  IOCIIENOBATENbHOCTh OYyKB  CleBa
HaIpaso.
Ipasunvuwiti omsem: a,c,d,b
19.| IIpounTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBUE. K Kask0# mo3uium, OIIK-1.V.1
JTAaHHOU B JIEBOM CTOJIOIIE, TOI0EpUTE COOTBETCTBYIOIILYIO TTO3HUIIHIO B
npaBoM ctoJiore. Onpenenure BET HHAUKATOpa - peHondTaneHa
a. KBr 1.ManuHoBBIN
b. NaOH 2 .BecuBerHbIit
c. LiCl 3. KénTeii
d. Na,CO3 4. Cunwuit
NPABUNLHBLLL OMEEN!:
a b C d
2 1 2 1
20.| IIpounTaiiTe TEKCT, BEIOEpUTE NMPaBUIbHBIC BApUAHTHI OTBETA U OIIK-1.V.1

3aIHIITUTE APTYMEHTHI, 000CHOBBIBAIOIIHE BHIOOP OTBETOB. Y KAXKHUTE
raJlbBAaHUYECKUE DIIEMEHTHI, KOHIICHTpAIUs CoJieil paBHA 1 MOIb/T, B
KOTOPBIX CBUHEI] BBITOHSET (QYHKITUIO aHOJIA!

a. MenHO-CBUHIIOBBIA €. CBUHIIOBO- HUKEJIEBbII

b. CBunioBo-11MHKOBBIN 0. CBUHIIOBO-CEpEOPSHbIit

IIpasunvusiti omeem: @, d .

Obocnosanue omseema. /[ onpedenenus anooda, HeodxXooumo
paccuumams pagHOBeCHblll 2NeKMPOOHbI NOMEYUAn NO YPAGHEHUIO
Hepucma, yuumoigas, umo KonyeHmpayuu conetl 00UHAKO8ble, MONCHO
UCNOIb306aAMb CIAHOAPMHDLLL INEKMPOOHBI NOMEHYUAT, |

0 L 0 0 . 0 0
(pNiz*/Ni =-0,258 (/)sz*/Pb < (DCUZWCu ! (DPbZ*/Pb < wAg*/Ag




0 _ 0 _ 0 _
P2 g =+0.799B @), =—0,763B ¢°.  =+0,337B
0 _ 0 _
Pz oy = —0,1268 Pz ini = -0,25B
(pgb2+/Pb < q’f\g*/Ag gngz*uvb < (pguzww Onekmpod, y komopozo

9NeKMPOOHbLL NOMEHYUA DOJlee INeKmMpPOOmpUyameibHulll, Oyoem
BbINOIHAMb PYHKYUIO AHOOA.

21.

[IpounTaiiTe TEKCT U 3aIMILNTE Pa3BEPHYTHIE 00OCHOBAHHBIN OTBET
Omnpenenenune, 4To SBISIETCS KPUTEPUEM ITPOTEKAHNS PEAKLIUU

g peakun A—B, xoTopas mpakTu4yecku UIET 10 KOHLIA OINpEeAeInuTe
AS peaxiuu, eciii peaklus 3K30TepMUYECcKas.

Omanonuwviil omeem: IK30mepMuvecKas peakyus no YClosur, mo eciob
AHpeauuu <0, Kpumepuem npomexanus peaxyuu aeisiemcs usmeHeHue
c60600nou  suepeuu luboca, ecru  AG<0, mo makas peaxyus
8o3modicHa coenacto ypasuenuto: AG = AHpeaquu - T'AS |, Ho max kax
AHpeayuu <0, no ycnosuro, a peaxyus npomexaem eciu AG < 0,
C11e008amenbHo, CO2IACHO ypasHeHuto dHepeuu [uboca, AS mooxcem
uUMemb BeIUYUHY U NOJIONCUMETbHYIO U OMPUYAMETbHYIO, HO YCI08Ue

00JI2ICHO OBLIMb GLINOAHENO |AH | > |T AS| )

OIIK-1.V.1

22.

IIpounTaiite TEKCT U ycTaHOBUTE cooTBeTcTBUE. K KaXka0i mo3umuu,
TAHHOH B JIEBOM CTOJIOIIE, TOAOEPUTE COOTBETCTBYIOUIYIO IIO3UIIHUIO B
paBoM crondue. /g peakuuu npu JaHHBIX YCIOBUS BO3MOXHO
IIPOTEKaHUE:

a. AH>0, AS<O0; 1. B mpsIMOM HarpaBJIEHUH .
b. AH<0, AS>0; 2. B 0OpaTHOM HaIpaBJICHHH.
c. AH>0, AS>0; 3. B COCTOSIHUM pPaBHOBECHS
d. AH<0, AS<0

[IpaBusIbHBIN OTBET:

a b
2 1 1 1

(@]
o

OIIK-1.V.1

23.

[IpounTaiite TekcT, BEIOEpUTE MPABUIIBHBIN OTBET U 3alMILINTE
apryMeHTbl, 000CHOBBIBAIOIIME BEIOOP OTBETA.

TennoBoii 3¢ hekT XuMUUEeCKO! peakiiu, MpoTeKaroe npu
IIOCTOSIHHOM JIaBJIEHUH, PABEH U3MEHEHHUIO:

a. BHYTpPEHHEU >HEPruu;

b. sHTanbINy;

C. saepruu ['mb0ca;

d.sHTpONHY.

Omesem: b.

Omeem: Tennogou 3¢hgpexm xumuyeckoul peakyuu onpeoensiemcs
coanacHo nepsomy 3axony mepmoounamuxu. AH = AUHPAV,
C1e008ameNbHO OMmeem: IHMAaIbNUU.

OIIK-1.B.1

24.

[IpounTaiite TeKCT, BbIOEpUTE TMpaBUIbHBIC BapUAHTBHl OTBETa U

OIIK-1.3.1




3aIUIINTE apTyMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETOB
IMponecc Fe?* + 2e = Fe mpoucxoaut B raapBaHMYECKOM 3JIEMEHTE,
KOHIICHTpALUU coJieit | Mob/1

a.Mg | MgCl: || FeSOa4 | Fe

b.Fe | FeClz || NiClz2 | Ni

c.Al'| AICI3 || FeClz | Fe

d.Fe | FeSOq || CuSO4 | Cu
Ilpasunvruiii omseem: a, C.
Obocnosanue: IIpoyecc soccmanosienust RPOUCX0OUm Ha 1EeKmpooe,
nomeyuail Komopoz2o bojiee JeKmponoI0HCUMEIbHBIIL.

(oﬁiszi =-0,25B > (olgez*/Fe =-0,44B BoccraoBureasr N

2+

0 _ 0 _
Do 1 =+0,34B > Deo e = 0,44B Boccranosurenp Cu

50/2& = -1,66B < ¢2e2* e = —0,44B BoccramoBurens  Fe

0 0 2+
= — < = —
(DMgZ* Mg 2,368 P 1o 0,44B BoccranoButens Fe

25.

[IpounTaiite TekcT U ycTaHoBUTEe cooTBeTcTBHE. K Kakaol mno3uiuw,
JTaHHOW B JIEBOM CTOJOIE, MOAOEpUTE COOTBETCTBYIOIIYIO MO3HUIMIO B
paBoM cToj0Le. B KOHTaKkTe HaxOo[ATCA METaIbl B Pa3IMYHbIX Cpelax
KaKHe IIPOLIECChl IPOTEKAIOT HA KaTOE.

a. Zn/Fe pH <7 1. Pb?* +2e = Ph°

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 42H0-48 — O +4H"
5.2H"+2¢& — H°

[IpaBusIbHBIN OTBET:

a b c d
5 2 2 5

26.

[IpounTaiiTe TEKCT U 3aUIINTE PA3BEPHYThIH 00OOCHOBAHHBIN OTBET.
[pu sneKkTponr3e BOAHOTO pacTBOpA, IEPEUMCICHHBIX HIDKE, Ha
WHEPTHBIX DJIEKTPOAAX BBIIEISIOTCS TOIBKO BOJAOPO U KUCIOPO/I.

a. ZnClz;  b.KF; ¢.ZnSO4; d.KClI;

DOmanon omeema: Dnekpoaus, 5mo npoyeccvl npomexaroujue Ha
NEKMPOOAX NPU NPOXOAHCOCHUU NOCMOAHHO20 INEKMPUYECKO20 MOKA.
Conb, 06pazosanHas akKMUGHbLLM MEMALIOM, JJIeKMPOOHbII NOMEHYUA
MEMania Mmenvbule J1eKmpooOHblil NOMEHYUALA 8000POO0a U3 8006l ( -
0,76B), nosmomy Ha kamoode occmaHnasaU8aemcs 6000poo uz 600vl, Ha
anooe OKUCIAEMCs KUCIOPOO U3 800bl, MAK KAK JJ1eKMPOOHbl

nomenyuanl hmopuo uoxa (pg e =12,6B > uem snexmpoonbiii
2

0
NOMEHYUAN KUCI0poOa us 6006l Py o0 =+1,368

Ipasunvuwviti omsem: b

OIIK-1.B.1

27.

[IpounTaiite TeKCT, BRIOEPUTE IPABIIBHBIN OTBET U 3AIMHUILIUTE
apryMeHThI, 000CHOBBIBAIOIINE BBIOOp OTBeTa. [Ipu amekTponmse
BOJTHOTO PAacTBOPA ... HA AJIEKTPOJIaX MPOUCXOAT MPOIIECCHI:
2H,0+2e=H; +20H", S -2e=5°

a. Na2SOyg; b. CdSOs ;

c.CuS; d. NazS ;

e. NaxSO3

OIIK-1.B.1




IIpasunvusiti omsem d.

Obocnosanue: Conb, 00paA308aHHASL AKMUBHBIM MEMAIOM,
NEKMPOOHBIL NOMEHYUAT MEMALIA MeHbUle NOMEHYUAA 8000pO0d U3
600bi( -0,76B), nosmomy na kamooe éoccmanasiusaemcsi 8000poo u3
80001, Ha anode okucisiemcs KUciopoo u3 00bl, max KaxK 31eKmpoOHbliL

0 o
nomenyuan @, . =—0,48B menvwe uem snexmpoonsii

HomeHyua go,gzo,oz =+1,368

28. . OIIK-1.B.1
IIpounTaiiTe TEKCT U YCTAaHOBUTE MIOCIEA0BATEIBHOCTD

PaspAKCHHUA BCIICCTB HA KATOAC IMMPU MPOXOKACHUHN ITOCTOAHHOTI'O
SJICKTPHUYCCKOI'0 TOKA JJId CICAYIOMIUX paCTBOPOB:

a. ximopuaa meau (1),
b.cepHOli KUCITOTHI,
c.xsopuna xenesa (1),
d.cynbdara HuKens,

Ipasunvuviti omsem: a. b. d. c.

29.| IIpounTaiiTe TEKCT, BEIOEPUTE MPABUIIbHBIC BAPUAHTHI OTBETA U OIIK-1.B.1
3aIHIITUTE APTYMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETOB. J1JIsT 3alTUTHI
KaJIMUsI OT KOPPO3UHU BO BIIAYKHOM BO3/IyX€ B Ka4eCTBE KaTOJHOTO
MTOKPBITHS MOKHO UCIIOJIB30BATh ...

a. Al; b. Mn;

c.Co; d. Cu

Ipasunvuviti omeem: C, d.

Obocnosanue: Kamoonvim nokpvimuem mMoxcem Cayicums Meial,
91eKMPOOHBIL NOMEHYUAT KOMOPO20 Doee 2IeKMPONOLONCUMETbHYILLL
yem 3auuaemplli Memai, CO2NACHO MadIuYbl CMAHOAPMHBIX
9/1eKMPOOHBIX NOMEHYUATL08 DOJIee INeKMPONOIONCUMENbHbBLE
nomenyuanel, y memannos: €. Co, d. Cu

30.| [IpounTaiiTe TEKCT U ycTaHOBUTE cooTBeTcTBHE. K Kaxk 01 mo3unuy, OIIK-1.B.1
JAHHOM B JIEBOM CTOJIOLE, TOA0EPUTE COOTBETCTBYIOIIYIO MO3HIIUIO B
npaBoM cronbue. TemnepaTypHblit KO3((UIIMEHT peakuu paBeH 3 Kak
MU3MEHUTCS CKOPOCTh XUMUYECKOW PeaKkIuu, €CIIU TEMIIEpaTypy

W3MEHUTB:
a. ToBBICHTH Ha 40° 1. 287 pa3?
b.monmsuTe Ha 40° 2.421 pa3
C.OBEICUTH Ha 55° 3. 81pa3t
d.nmosbIcuTs Ha 30° 4.27 pa3t
5. 8lpasz]
NPABUNLHBIU OMEEm.
a b C d
3 S 2 4

Ipumeuanue: Cucmema oyeHUCAHUSL MECMOBBIX 3A0AHUNL

1 mun) 3adanue KOMOUHUPOBAHHO2O MUNA C 6bIOOPOM OOHO20 BEPHO2O OmMBema U3 Yemvipex
NPEONONCEHHBIX U 0DOCHOBAHUEM GbIOOPA CUUMAEMCs GePHbIM, eClU NPAGUIbHO YKA3aHA yudpa u npugeoenvl
KOHKpemHble apeyMenmbl, UCNnoab3yemble npu ewvibope omeema. Ilonnoe cosenadenue ¢ 6epHbIM OMEEMOM
oyenusaemcs 1 6anniom, Hesepuviii omeem unu e2o omcymemeaue — 0 6annos.

2 mun) 3adanue KOMOUHUPOBAHHO20 MUNA C 8bLOOPOM HECKOAbKUX 8APUAHMOE OMEEma U3 NPeOlONCEHHBIX
U pazgepHymviM 0OO0CHOBAHUEM 6blOOPA CUUMAECMCS 6EPHBIM, €Cl NPAGUILHO YKA3AHbL YUDpsl U npuseodenvl
KOHKpEemHble ap2yMeHmbl, UCHONb3yeMble npu evlbope omeemos. I[lonnoe coenadenue ¢ GepHbIM OMEEHOoM
oyenusaemes 1 6aniom, ecnu 0onywenvt ook uiu omeem omcymemeyem — () 6ainos.




3 mun) 3adanue 3aKpLImozo0 mMuna Ha YCMAHOGIEHUE COOMBEMCMBUS CUUMACMCS 6EPHbIM, eCiu
YCMAHOBIEHbL 6Ce COOMBEMCMEUsL (NO3UYUU U3 00HO20 CMOAOYA 6EPHO CONOCMABIEHbI C NOZUYUIMU OpPY2020
cmonbya). Ilornoe coenadenue ¢ GepuvblM omeemom oyenueaemcs 1 6aniiom, HegepHulll omeem UIU €20
omcymcmeue — () 6ann06

4 mun) 3adanue 3aKpuiMo20 MUNa HA YCMAHOGLEHUE NOCAE008AMENbHOCMU CYUMAENICS BEPHbIM, eC
APABUIbHO YKA3aHA 8Csi nociedosamenvHocmy yugp. Ionnoe coenadenue ¢ eepuvim omgemom oyenugaemcs 1
bannom, eciu Oonyujenvl owmudKy uiu omeem omcymemesyem — () 6a1108.

5 mun) 3adanue OmKpuLIMO20 MUNA C PA3GEPHYMBIM OMBEMOM CYUMAEMC sl B6EPHbIM, eClu OMmEem
cosnadaem ¢ SMAIOHHLIM RO coOepiicanuio u noanome. Ilpasuibhwiil omeem 3a 3a0anue oyeHusaemcst 8 3 bania,
ecau donyujena oona owubdka \ nemounocms \ omeem npasubHbill, HO He noanvlil - 1 6an, ecau donyujeno bonee 1
owubru \ omeem Henpasunvrolli \ omeem omcymemeyem — () 6an108.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/m [TepeueHb KOHTPOJIBHBIX PAabOT

He npeaycmotpeno

10.4. Meroguueckue  Marepuanbl,  ONPEACHSAIONIME  HPOIEIyphl  OICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLHUH, COAEpKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIIL, persiaMeHTHpPYyIOIUX IOPANOK M IPOLEAYPY
IPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAaEMOCTH U IMPOMEKYTOUHOM aTTecTalui 00ydaromuxcs
I'VAIL

11. Meroanueckue yKazaHus 1Uig 00y4arOIIUXCs 0 OCBOCHUIO JUCIUILTUHBI

Llenpt0o AMCHUIUIMHBI SIBISIETCS — TMOJY4YEHHE CTYJIEHTaMHU HEOOXOJIMMBIX 3HAHHM,
YMEHHI U HaBBIKOB B O0JIACTM XHMMHHU, YTO MO3BOJUT MM YCIICIIHO PElIaTh TEOPETUYECKUE U
MpaKkTUYECKHe 3amayu B oOjacTu  cucteM yrpaieHus. OOydaronigecs: JOTKHBI OCBOUTH
JTUCIUIUIMHY Ha YpOBHE, MO3BOJSIONIEM UM OPHUEHTUPOBATHCSA B aIrOpUTMaxX, MaTEMaTHUYECKHUX
monesix u merogax CAY, KOTOpble MOTYT NMPUMEHSTHCS B Pa3HBIX OOJIACTSIX JEATECIHLHOCTH
UCCIIeIOBATENs, IMOJyYMBILIErO TMOATOTOBKY IO 00pa3oBaTelbHON mporpamMme OakanaBpa
27.03.04 «YripaBneHus: B TEXHUYECKUX CUCTEMAX)

11.1. MeTtoauueckre yka3zaHus [ OOyYaroIIMXCS 110 OCBOCHMIO JIEKIIMOHHOTO
MaTepuania.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MarepHuaga — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOoKoe M sCHOE H3JIoKeHHe ydeOHoro marepuana. HasHaueHue cOBpEeMEHHOM JieKIuu B
paMKax TUCLUIUIMHBI HE B TOM, YTOOBI MOJYUYUTh BCIO MH(POPMAIUIO MO TEME, a B OCBOCHUU
(byHIaMEHTaJIBHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAay4HOro TIIO3HAHMs, HOBEHMIINX
JOCTHKEHUI HaydyHOM MbIcau. B yueOHOM mporiecce JEKIHs BBIIOIHSAET METO/I0JOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIEKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 00sIacTH 3HaHuUs, €€ MpoOJIeMbl, JaeT LEIbHOE IPEICTABICHUE O ITUCLUILIUHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMHU AUCLUIIIIMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuana;

— TIIOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHUW, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LENEBOM YCTAHOBKON K KayKIOW KOHKPETHON TEME;

— TOJIyYeHHE OINbITa TBOPUYECKOH pabOoThHl COBMECTHO C IIPEIOJIaBaTeIeM;

— pa3BuTHE MNpo(ecCHOHATBHO-/IEIOBBIX  KAayecTB, JIOOBU K  TpPeaMeTy |
CaMOCTOATEIBHOIO TBOPYECKOTO MBILLIJICHUS.

— TOsBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJyY€HUE 3HAHUH O COBPEMEHHOM YPOBHE pAa3BUTUS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI Ha ONMKaiiine rofpl;




— Hay4YuThCsl METOIUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
IIOJIO)KEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3IMUYHBIX
(bopMyITUPOBKax);

— MOJIy4€HHE TOYHOIO IOHUMAaHUs BCEX HEOOXOAUMBIX TEPMUHOB U IOHATHUI.

JIekuMOHHBI MaTepuall MOXET COIPOBOXKIAATbCA JEMOHCTpalUued CIaiJoB U
UCIOJIb30BAaHUEM DA3aTOYHOIO MaTepuaja IpU MPOBEIEHUM KOPOTKHUX JUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHMSI OT/AEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

CrpyKTypa npeaocraBiacHus JEKIHOHHOTO MaTepuaa:

- ISKIIUU COTJIACHO pasnenam (Tabmn.3) u remam (Tabmn.4).

— Berymnenue — 4acTe JIeKUMHM, LENb KOTOPOM - 3auMHTEPECOBATH M HACTPOUTH
ayJIUTOPHIO Ha BOCIPHUATHE yueOHOro Marepuaia. B ero cocraB BXomaT: (OPMYIHPOBKA TEMBI
JICKIMH, XapaKTePUCTHKA ¢ npoeCCUOHATbHON 3HAYMMOCTH, HOBHU3HBI M CTCIICHU
U3YYEHHOCTH, IICIH JICKIUH, HW3JI0XKEHHE IIaHA JIEKIMH, BKJIFOYAIONIEr0 HaMMEHOBAaHHUS
OCHOBHBIX  BOMPOCOB, MOJUICKAIIUX PACCMOTPEHUIO HA  JICKIHMH; XapaKTePUCTHKA
PEKOMEHIyeMO# JHUTepaTypbl, HEOOXOMUMOM Il OpraHM3allMd CaMOCTOSTEIbHOH pPabOTHI
CTYACHTOB; PCTPOCIICKIUA-HAIIOMUHAHUE O BOIIPOCAx, paCCMOTPCHHBLIX Ha HpOHIJIOﬁ JICKIIUH,
CBSI3b MX C HOBBIM MaTepHAOM, yKa3aHHe Ha €ro poJib, MECTO M 3HAYCHHE B JAHHOM
JUCHUIITIMHE, a TAKXKE B CUCTCME IPYTIUX HAYK.

— OcHOBHasi 4aCTh - M3JIOKECHHE COJCPKAHHUS JIEKIIUH B CTPOTOM COOTBETCTBHH C
NpPETI0KEHHBIM UTAHOM. BKITFOYaeT pacKphIBAIOUIMKA TEeMy JIEKIUM KOHIENTYadbHbIH |
(dakTHUeCKUil MaTepHual, €ro aHalW3 M OIEHKY, pPa3JInYHbIe CIIOCOOBI apryMEHTAalud |
JI0Ka3aTeIbCTBA BBIABUTAEMBIX TEOPETHUYECCKHUX IIOT0KEHHUI.

— 3akiroYeHHe - TOJBEACHHME OOIINEero uTora JEKIUH, OOOOIICHHEe MaTepuaa,
q)OpMyJ'IPIpOBKa BBIBOZOB I10 TEMC JICKIITMHU,; OTBCTHI HA BOIIPOCHI CTYACHTOB.

— Jlns HaJUIeKAIero OCBOCHHUS Kypca XHUMHUHU UCIIONIB3YIOTCS CICIUATbHbBIC HATIISTHBIC
Cpe/CTBa, C MOMOIIBI0 KOTOPBIX MOXKHO IepelaBaTh CTyJeHTaM HH(OpMAIMIO O BEIIeCTBaX,
00BEKTaxX W CyllecTBE (DU3MYECKMX W XMMHUYECKHX MpeBpaimieHuid. J|eMOHCTpaius OIBITOB,
MOACIIN KPUCTAIINYCCKUX peHléTOK, Ta6J'II/IHI)I M IUIaKaTbl C SHECPIreTHUYCCKUMHU JUarpaMMaMu
00pa30BaHUs MOJICKYJI, pEaKIIui ¢ KaTaJn3aTopamMu U 0e3 HUX U T.].

— Ocy1iecTBiIeHHE KOHTPOJIS 32 BEICHHEM CTYACHTAMH KOHCIICKTa JICKIIUH; OKa3aHHe
CTyACHTaM IIOMOIIXM B BCACHHUH 3allUCHU JICKIHUHN (aKHeHTI/IpOBaHI/IC H3JI0KCHUA MaTcpHraia
JICKIMH, BBIJCIICHUE T'OJIOCOM, MHTOHAIIUEH, TEMIIOM peud Haubojiee BaXHOH HH(MOpMAIUH,
UCTIOIb30BaHUE TM1ay3 JIJIsl 3aITUCH TaOJUI, CXEM)

11.2. Meroauueckue yKa3aHus Uil OOyYarOIIMXCS IO BBITIOJHEHUIO J1a0OpaTOPHBIX
pabot

B xone BeimonHeHus 1a0OpaTOpHBIX pabOT oOydarolmuics MAOKEH YrioyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PHUKAIIMOHHON XapaKTEpUCTHUKON 00ydaromerocs.
Brimonnenne mabopaTOpHBIX pabOT COCTOMT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YacTe U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51abopaTopHBIX pabOT 0O0y4yaromMMCs SIBISIETCS HEOTHEMJIEMOH 4YacThiO
W3YYEeHUs] JUCLUIUIMHBI, ONpEeNesiseMol Y4YeOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 33/a4 00y4aroIerocs:

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

— 3aKpeIuleHHe, Pa3BUTHE M JleTalu3alMs TEOPETUUYECKUX 3HAHWM, MOJyYeHHBIX Ha
JEKLUSAX;

— ToJyueHHe HOBOM MH(OpMAINH 110 N3y4aeMON AUCIUILIHE;



— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHHEM U TPUOOPaAMHU.

3anadue u TpeboBaHUs K IIPOBEACHUIO 1a00PATOPHBIX PaboT
3aganre W TPeOOBAaHMS K BBIMOJHEHHIO JAOOPATOPHBIX PabOT NPUBEIACHBI B METOJHYECKUX
YKa3aHUSAX:

— Xumus : DKBUBAJICHT. 3aKOH 3KBUBAJICHTOB : [ DJIEKTPOHHBIN pecypc] :
METOJMYECKHE YKa3aHUsI 110 BRIMOJIHEHUIO JabopaTtopHoit pabotsl / C.-Ilerep0. roc. yH-T
a’pokocM. npudopoctpoenus ; cocT.: T. E. Kpeuioa - Dnektpon. TekctoBsie naH. - CII6. : M3a-
Bo ['YAII, 2021. - 19 c.

- Xumus. TemnoBoi 3G dEKT (SHTATBITNS ) XUMUYECKON peaKIuy : [ DIEKTPOHHBIN
pecypc] : MeToauYecKe yKa3aHus K BBIOJIHEHUIO JaboparopHoit padotsl / C.-Iletepb. roc. yH-

T adpoKocM. rpudopocTpoenus ; cocT.. T. E. Kpbsuiosa. - DnekTpoH. TekcToBbie aaH. - CIIO. :
Usn-so I'VAII, 2023. - 22 c.

- Xumus : XUMUYECKUE PEAKIIH, BbI3BIBAIOIINE JICKTPUUYCCKHIA TOK, AJIEKTPOIHBIC
MOTEHLMAJBI ¥ 3JIEKTPOBUKYIIUE CUIIBI : [ DJIEKTPOHHBIN pecypc]| : METOAMYECKUE YKa3aHUs K
BBITIOJTHEHUIO JIabopaTopHoii paboTsl / C.-Iletepl. roc. yH-T a3poKocM. TPHOOPOCTPOCHHS
coct.: T. E. Kpbutosa. - DnekrpoH. TekcroBsie Aad. - CII6. : U3n-Bo I'VAIIL, 2022. - 24 c.

— KpeutoBa, T. E. Xumusa. Koppo3ust Meramios: : [ DnekTpoHHBINA pecypc]| yuel.-
meto. mocobue / T. E. Kpsinora. — CI16.: I'VAII, 2023. — 36 c.

Crpykrypa 1 dhopMa otdera o 1adoparopHoil paborte
1. Ilenb paboThL.

2. JlabGoparopHoe o0opyoBaHuE.
3. OnucaHue dKCIIEPHUMEHTA.
4. OOpaboTKa pe3yabTaToB

TpeboBanus k opopmIIeHHIO OTUeTa 0 JaObopaTOPHOU paboTe

TuTynbHBINA JTMCT OTYETA TOJKEH COOTBETCTBOBATH IAOJIOHY, IPUBEACHHOMY B CEKTOPE
HopMmatuBHOM nokymenrtaruu ['Y AIT https://quap.ru/regdocs/docs/uch

OdopmieHre OCHOBHOM YacTW OTY€Ta JOJKHO OBbITh O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpebGoBaHus NpHBelIeHbl B CEKTOpe HOpMaTuBHOM JokymeHTtaruu ['YAII
https://guap.ru/regdocs/docs/uch

IIpu dopmHupoBaHMU CNIHMCKAa MCTOYHUKOB CTYJEHTAM HEOOXOJMMO PYKOBOJICTBOBATHCS
tpeboBanusimu crangapra ['OCT 7.0.100-2018. Ilpumeps! odopmiieHUst crHcKa HCTOYHUKOB
NpUBENICHBI B CEKTOpe HOpMaTuBHOU nokyMenTarmu ['Y ATl https://quap.ru/regdocs/docs/uch.
1. BrimonHeHBI HEOOXOAUMBIE PACUETHI.

2 [TocTpoeHb! TpaduvecKie 3aBUCUMOCTH OT 33JIaHHBIX TTapaMETPOB.
3 Crenanbl BEIBOJIBI.
4 BrimonHeHBI KOHTPOJIBHBIE 33/TaHUS HAa TeMY JJa00paTOpHOU paboTHI.

11.3. Meroauueckue ykazaHus JUIsl OOYYaIONIMXCS 1O MPOXO0XKICHHIO CAMOCTOSITEITHHON
paboThI

B Xxoze BBIOTHEHUS] CaMOCTOSATENbHONW pabOThI, OOYUYAIOLIUICS BBIMOIHAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelis, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.


https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch

B mporiecce BBITOTHEHUSI CaMOCTOSTEIBLHON pabOTHI, y o0ydaromerocss GopMHUpPYETCs
1eecoo0pa3Hoe TUIAHUPOBaHUE Pabodero BpEMEeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHMM M CHUCTEMAaTH3allMM TPUOOPETACMBIX 3HAHUN, OOCCIICYMBACT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHS, IMOMOTaeT TOJYyYUTh HABBIKA TIOBBIIICHUS
poeCCUHOHATBHOTO YPOBHSI.

MeToauyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00yYaromuXCcs SBISIOTCS:

— y4eOHO-METOIMYECKHI MaTepuall o TUCHHUIUIUHE; (TO 8,9).

11.4. Meronuueckue yKa3zaHHS JUIsI OOYYAIOMIMXCA 110 MPOXOXKACHUIO TEKYIIEro
KOHTPOJISl YCIIEBAEMOCTH.

Texkymuii KOHTPOJb YCIIEBAEMOCTH NpEAyCMaTPUBAECT KOHTPOJIb KadecTBa 3HAHUH
00y4aromuxcs, OCyIIECTBISEMOTO B TEYEHHUE CEMECTpa C IIeNbI0 OLEHUBAHUS XO/a OCBOCHUS
JIMCIIUTIIHHBL.

1. 3amuTa 1abOpaTOpPHBIX padboT

2. BrinosiHeHne NpoBEepOYHON pabOTHI 10 TeMe JIAbopaTOpHON paboThI
3. peleHue 3a/1a4 Mo TeMe JabopaTopHON pabOTHI.

4. JIns TeKyIero KOHTPOJIS yCIeBAEMOCTH UCTIONB3YIOTCS TECTHI,

npuBeeHHbIC B Tabnue 18

11.5. Metoauueckue ykazaHus A 00y4yaroUuxcs MO MPOXOXKICHHUIO MPOMEKYTOUHON
aTTeCTallH.

[IpomexyrouHas  arrectauus  OOydalOIIMXCS — NpPeAyCMaTpUBaeT  OLICHUBAHHE
IPOMEXKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAeT B
cedst:

— 1ubdepeHIpOBaHHbBIM 3aueT — 93T0 (opMa OLEHKHM 3HaHUM, IOJy4YeHHBIX
00y4aromuMcs IpU U3yUYE€HUHU AUCLUILIMHBL, TOCEIEHUH JIEKIUI, BBIIOJIHEHNUHU Ja00pPaTOPHBIX
paboT, KOJIJIOKBUYMOB, OTBETa TEOPETUUYECKOT0 MaTepHalia Ha 3a4€Te C OLEHKOM  «OTIMYHOY,
«XOPOILOY», «YJOBIECTBOPUTEIBHO», «HEYJOBIETBOPUTEIBHOY.

1. B Teuenue cemecTpa AJis JOMycCKa K 3a4eTy CTYJEHTY HeoOXxoauMmo craTh He MeHee 50%
nabopaTopHbIX padoT, He MeHee 50% MpakTHYeCKUX paboT, BHIOJHUTh TECTUPOBAHHUS B
cpene LMS He HMe oueHKH "yAoBiIeTBOpUTENbHO". Jlamee CTyIEeHT NOIyCKaeTcsl K
co0eceJOBaHUIO WM UTOTOBOMY TECTUPOBAHUIO Ha 3aueTe."”

2. 3ayer BBICTABISETCS HAa OCHOBAaHMH BBITIOJHEHHBIX B TEUYEHHE CEMECTpa BCeX
7a00paTOpHbIX pabOT M HANKWCAaHUU HWTOTOBOIO TECTUPOBAHUSA WM IMPOXOKICHUS
coOece0BaHuUs.

B Teuenne cemectpa cTyneHTy HeoOxoaumo crnathk He meHee 50% s1abopaTtopHbIX padboT, HE
meHee 50% mnpakTHuecKuX padoT, BBINOJIHUTH TECTHPOBaHUA B cpeae LMS He HMXKE OLEHKH
"y I0BIETBOPUTENBHO". B cilydyae HEBBIIIOJIHEHNHU BBILIEU3I0KEHHOTO, CTYJEHT, IIPU yCIIEIIHOM
IPOXOXKJICHUM MPOMEXYTOUHOH arrectaunu B (opme »sk3ameHa/aud.3ayera, HE MOXKET
MOJIyYUTh aTTECTALlMOHHYIO OLIEHKY BbIIIE ""XOpoI1o"

Cucrema OILIEHOK MpHU NPOBEICHUHM TEKYILIErOo KOHTPOJIS M IPOMEXKYTOYHOM arTecTanuu
OCYIIIECTBIISIETCS B COOTBETCTBHUU C PYKOBOASIIMM JOKymMeHTOM opranuszauuu PO T'VAIL
CMK 3.76 «IlonoxxeHue 0 TEKylEM KOHTPOJIE YCHEBAEMOCTH M MPOMEKYTOYHOM aTTECTALIMHU
CTYJEHTOB M aclHMpaHTOB, OOydYaromMXcs IO OOpa3oBaTeNbHBIM MpPOrpaMMaM BBICILIETO
obpazoBanus B ['YAID» https://docs.quap.ru/guap/2020/sto_smk-3-76.pdf



https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf

Jluct BHECEeHUS! U3MEHEHUH B pabouyro MporpaMmy AUCHUIUINHBI

JlaTa BHECEHUS
H3MEHEHUI U
JIOTIOJTHCHUH.

IToamnwmce BHECIIETO
W3MCHCHHS

CopaeprxaHue U3MEHEHUH U JOTIOTHEHUI

Jata u Ne

IIPOTOKOJIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
Kadeapoit




