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AHHOTaNINA

JucuummmHa « XUMHUS» BXOAWT B 00pa30BaTEIbHYIO MPOrPaMMy BBICIIETO 00pa30BaHUS
— mporpaMMmy OakamaBpuaTa II0 HAaNpaBICHUIO MOATOTOBKH/ —crenuainsHocTd 27.03.01
«CranmapTu3ainus 1 METPOJIOTHs» HampaBieHHOCTH/cnenmanu3anuu «{udposas merponorus u
craHjapTu3anussy. Jucuurumaa peanusyercs kaeapoit «NoSy.

JucuumiuHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIONIINX KOMIICTCHITHIA:

OIIK-1 «Criocoben aHam3upoBaTh 3a71a4u MpohecCUuOHATBHOU IeATeILHOCTH Ha OCHOBE
MOJIO’KEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK M MATEMAaTUKI»

OIIK-2 «Cmocoben ¢opMmyaupoBarh 3amadd NPOo(ecCHOHATBLHON ACATENHHOCTH Ha
OCHOBE 3HaHUI POMUIHHBIX PA3IEIIOB MATEMATHUECKUX M €CTECTBEHHO-HAYYHBIX JUCIIHILIAHY

Copep:xaHue AUCHUIIIMHBI OXBATHIBAET KPYT BOINPOCOB, CBSA3aHHBIX C O3HAKOMJIECHHUEM
UCTOPUM XHUMHHM, a TaKKe C OCHOBHBIMU HAMNpPABJICHUSIMU U TEHICHLUMUSIMHU Pa3BUTHUSA
COBpPEMEHHOM XHMMHMH. OJTa HayKa H3y4YaeT MaTepUAIbHBI MHUp, 3aKOHBI €ro pa3BUTHS,
CHEU(PUICCKYI0 XUMHUYECKYI0 (GopMy IBUXKCHHS Marepuu. B mporiecce W3y4YCHHS XUMHUU
BbIpa0aThIBACTCSl HAYYHBIM B3IJISA] HA MUP. 3HAHHE XUMHUH HEOOXOAMMO AJisl TUIOJOTBOPHOMN
TBOPYECKOHN JAesATeNbHOCTH OakayiaBpa 000N HANpaBICHHOCTH. 3HAHHE XMMHH TO3BOJISET
chopMUpOBaTh COBPEMEHHOE HAyudyHOE IPEICTaBICHHE O MaTepHUH, BEIIECTBE KaK OJHOM U3
BHJIOB JBIKYIIECWCS MaTEpPUM, MEXaHU3ME IIPEBPAIICHUN XUMUYECKUX COCIUHEHUN, CBOMCTBAX
MaTepuajoB O XMMHUYECKHUX IpoIeccax B COBpeMEHHON TexHuke. [Ipu m3yueHun Kypca XUuMUu
HEO0OXOAMMO MPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJQJICTh TEXHUKOW XMMHUYECKHUX PacueToB,
BbIpa0OTaTh HABBIKM CAMOCTOSATEIHHOTO BBIMOJTHEHHUS XUMHUYECKUX OKCIEPUMEHTOB U
0000menuss Qakro. IloHMMaHWe 3aKOHOB XHMHH TIOMOXET CTYIACHTY B PCIICHUU
9KOJIOTHUECKUX MpobOsieM. 3HaHue Kypca XUMHHA HEOOXOIMMO H ISl MOCIIEIYIONIET0 YCIEIIHOTO
W3YUYEHUs CIICIUATBHBIX JTUCIUTLINH.

[IpenogaBanre AMCHMILIUHBI TpEeIyCMaTpPUBAeT Cleayromue ¢GOpMbl  OpraHU3AIUN
y4eOHOTr0 MpoIiecca: JICKIIUH, JIa00paTopHbIe pabOThI, CAMOCTOsITEIbHAS paboTa 00yJaromerocs.
[IporpamMmmoil AMCHUIUIMHBI TMPETYCMOTPEHBI CIEAYIOLIME BHJBI KOHTPOJS: TEKYIIUN

KOHTPOJIb YCIIEBAEMOCTH, ITPOMEKYTOUHAsI arTecTanus B popme nudpepeHirmpoBaHHOTO 3a4eTa.
(2 cemectp).
OO0mast TpyJ0€MKOCTh OCBOCHHUSI TUCIIMIUIMHBI COCTABIISIECT 3 3a4€THBIX eUHUIIbI, 108 yacos.

SI3bIK 00yUYeHUs IO JUCIUILTUHE «PYCCKUID».



1. TlepeyeHb MTAHUPYEMBIX PE3YIBTATOB OOYUCHUS 110 TUCIHILTIHHE

1.1. enu npenogaBaHus TACHUILTAHBI

Llens JaHHOW JMCHMUIUIMHBI — YCBOGHHUE CTYJCHTaMH TEOPETHYECKHUX OCHOB  OOIICH
XUMHUH, XUMUW BOKHEHIINX JIEMEHTOB U UX HEOPTaHUYCCKUX COSAMHEHUU, (DOPMHUPOBAHHE
XUMHYECKOTO MBIIUICHHUSI Y CTYACHTOB, Pa3BUTHE HABBIKOB HWCIIOJIB30BAHUSI CBEICHUH O
(UBUKO-XMMHYECKUX CBOMCTBAX pa3IMYHBIX CHCTEM JUIS CHHTE3a COOTBETCTBYIOIIMX
COCJIMHEHUH, BBIITOJIHEHHE TEPMOJMHAMUYCCKIX U KHHETUYECKHX pacueToB. [IpuodpereHue
HEKOTOPOTO OTbITa SKCIIEPUMEHTAIBHBIX HCCIEAOBAHUN NI pa3pabOTKU HOBBIX METOOB
CHHTE3a M TPHUIAHUS MarepuajaM 3aJaHHOW CTPYKTYpbl, M KOMIUIEKCA CBOWCTB.
[IpencraBieHre BO3MOKHOCTH CTYyJIEHTAM pa3BUTh W MPOJEMOHCTPUPOBATH HABBIKH B
00J1aCTH MHHOBAIIMOHHBIX TEXHOJIOTUI

1.2. JlucuuiuinHa BXOAMWT B COCTaB 0053aTebHON YacTH 00pa30BaTeIbHOMN MPOTPaMMBbI
BeIcIero oOpasoBanus (nanee — OIT BO).

1.3. IlepeueHs mIaHUPYEMBIX PE3yIbTaTOB O0YyUEHHUS MO AUCLUHUIIIMHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMH pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare u3ydeHus AMCHUILIMHBI OOYUAIOLIUICS NOJDKEH O0ManaTh CIEAYIOIIUMU
KOMIICTCHIIMSIMY WJIH WX 9acTsaMH. KOMIETCHIINY U WHIUKATOPHI MX JIOCTHXKECHUS TIPUBEICHBI B
Tabimue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIMHA U HHINKATOPOB MX JOCTHKCHHS

Kareropus (rpynna) Koz u Kox n HauMeHOBaHUE MHIMKATOPA
HAaUMEHOBAaHUE
KOMIIETEHIIUU JIOCTUKEHUS] KOMIIETEHIIUU

KOMIIETEHIINH

OIIK-1 Cnocoben

AHAIU3UPOBATh

3a1a4u

npodeccuonanproit | OIIK-1.VY.1 ymers npumeHsTh 0a30BbIe

Ob6menpodeccuonanbHbIe

KOMIICTCHIIN N

JIESTEIbHOCTH Ha
OCHOBE ITOJIOXKECHHIA,
3aKOHOB M METOJ 0B
B o0J1acTu
€CTECTBEHHBIX HAYK
1 MaTCMAaTUKHN

€CTECTBEHHOHAYYHbIE U MAaTEMaTUYECKHE
3HAHUS JJIA PEIICHUS U aHAIM3a 3a]1a4
npoecCHOHANBEHOM e TENIbHOCTH

O6menpodeccrnonanbHbIE

OIIK-2 Coocoben

(dbopMyIIMpoBaTh
3a1a4u OIIK-2.3.1 3HaTh npoduiIbHBIE pa3aeibl
npodeccCHoHaNbHOM | MaTeMaTHYECKUX U €CTECTBEHHO-HAYUHBIX

NesATeNbHOCTH Ha
OCHOBE 3HaHUI

JUCLHUIIINH
OIIK-2.Y.1 ymeTs popMyaupoBath 3a1a4uu

KOMIIETCHIIUU PO MIBHBIX npodecCHOHATIBLHOM 1 TeTbHOCTH,
pazzenon MPUMEHSITh 3HaHUsI TPOPUITBHBIX Pa3/IesIoB
MaTeMaTUYECKUX U MaTE€MaTUYECKUX U €CTECTBEHHO-HAYYHBIX
€CTECTBEHHO- JVCHHATIIINH
Hay4HBIX
JUCHHUTIIINH

2. Mecro pucuuminssl B cTpykType Ol
JuctumimHa MOXKeT 0a3upoBaTHCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONUX AUCHUTUIAH:
— Maremarnka. MaTtemaTHuecKuid aHaIN3.
— «Dusznka
— « Maremaruka. Teopus BEpOSITHOCTH U MaTEMaTUYECKasi CTATUCTUKAY



— «MaremaTnka, aHaTUTHYECKAas TEOMETPHsI U JTUHEHHAs anreOpay;

3HaHuUs, TOJyYEHHBbIE TMPU HW3YUYEHUHM Marepuaia JaHHOW JUCUUIUIMHBI, HMMEIOT Kak
CaMOCTOSITEIIbHOE 3HAYCHHE, TaK M UCTIOIB3YIOTCS MPU U3YyUYECHUN APYTUX TACIUILIAH

— «CrangapTu3anus»

— «DIJEKTPOTEXHUKA»

— «MarepuanaoBecHHE

— «DJEKTPOHHKAY

— «Mexannka»

3. OOBEM U TPYIOEMKOCTh AUCIUILUIAHBI
JHannaple 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJIOEMKOCTH OTICIBHBIX BHJIOB Y4€OHOI
paboThI MO TUCHUIUIHHE (M pacnpeeieHUue 3TOi TPYA0EMKOCTH 110 CEMECTpaM) MPECTaBICHBI B
Tadsuue 2.

Tabmuna 2 — O0beM U TPYJAO0EMKOCTh AUCHUILIUHBI

TpyaoemkocTs o
Bun yueOHoM paboTh Bcero cemecTpam
No2
1 2 3
Oowan mpyooemKocmo OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (1ac)
U3 Hux uacoe npakmuyeckoi no020moeKu
Ayoumopnuvie 3auamus, BCETo yac. 12 12
B TOM YHCIIE:
nexmu (JI), (gac) 6 6
npakTuueckue/ceMunapckue 3anarus  (I13),
(uac)
nabopaTtopHubie padoTs (JIP), (yac) 6 6
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (dac) 96 96
Buo npomescymounoit ammecmayuu: 3auet, | udd. Tndd. sau
nudd. 3ager, sk3amen (3auer, Audd. 3a4, Ik3.) 3ad., T

4. CopepxaHue AUCHUIUIMHBI
4.1. PacnpeneneHue TPyIOSMKOCTH TUCITUIUTMHBI IO pa3/ieiiaM U BUIAM 3aHSATHIM.
Pa3nensbl, TeMbl AUCHUIIIMHBI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0IuUIe 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIAHBI, KX TPYJI0EMKOCTh

Paznenbl, TeMBbI TUCIIUIIIMHBI Jlexkmum | 113 (C3) JIP KII CPC
(gac) (dac) (dac) (dac) (dac)
Cemectp 2

Pa3nen 1 Beenenue B XUMUIO.

Tema 1.1.IToHsTHE BeliecTBa 1
XUMUYECKON PeaKuu, OCHOBHBIC
MOHATHUSA U ONPEIETICHUSI.

Tewma 1.2. CrexuomeTpryecKkue 3aKOHBI.
dyH/IaMEHTAJIbHbIE TTOHSATHUS U 3aKOHbI
XUMHH: 3aKOH COXPAHEHUS MacChl,
3aKOH IIOCTOSIHCTBA COCTaBa BEIICCTBA,
3aKOH KpPaTHBIX OTHOILICHHI, 3aKOH
00BEMHBIX OTHOIIIEHHH. 3aKOH




ABorajapo, cie/ICTBHS 3aKOHA
ABorajpo.
Tema 1.3.Crioco0s! onpeesieHus

KOJIMYECTBA BEIIECTBA, 3aKOH
3KBUBaJIEHTOB. Pacuér M’ (MOIspHBIX
Macc SKBUBAJICHTOB) JIJIsl TPOCTHIX
BEIIECTB, OKCHJI0OB, KHCIIOT, OCHOBAHUH,
cosieil. @akTOp HSKBUBAJICHTHOCTH.

Paznen 2: Ctpoenue BemniecTa

Tema 2.1. OcHOBHEIE CBEIEHUS O
CTPOCHUHU aTOMOB; KBaHTOBBIE YHCIIA.
Tema 2.2. Ilepuoandeckuii 3aKkoH
JA.N.Menneneena.

Tema 2.3. XumMu4yeckasi CBI3b, BUIbI
XUMHYECKOM CBS3H.

Tema2.4. MeToJ1 BaJICHTHBIX CBSI3€EH,
KOBAJICHTHAS CBS3b.

Tema2.5. MeTos1 MONEKYJISIPHBIX
opOuTanei.

Tema2.6. HeBasieHTHBIE TUIIBI CBSI3CH:
HOHHAsA CBI3b, METAJUIMYECKAS CBA3b,
BOJIOPOJIHAS CBSI3b, CHIIbI BaH-nep-
Baannca.

22

Pa3znen 3:XuMunueckue cUCTEMBI.
OO6mIre 3aKOHOMEPHOCTH XUMHUYECKUX
MIPOLIECCOB.

Tema 3.1. DHepreTka XUMHUUYECKUX
MIPOLIECCOB, BHYTPEHHSISI SHEPI U,
SHTAJIBINSL, SHTPOIHUS

Tema 3.2. sneprus 'nu60ca,
HaNpaBIEHHOCTh XUMHUYECKUX
MPOIIECCOB, XUMHUYECKOe U (pa3oBoe
paBHOBECHE.

Tema 3.3. CKOpOCTh XUMHUYECKOU
PEaKIMK U METOJIbI €€ PETyINPOBAHMS,
3aKOH JIEHCTBHSI Macc,

Tema3.4. DHeprus akTuBaluu,
ypaBHeHHEe AppeHuyca, npaBuio BaHT-
I'odda, karanuzaropsl u
KaTaJINTUYECKUE CUCTEMbI

Tewma 3.5. PacTBOpBI, AMCTIEPCHBIE
CUCTEMBI, CIIOCOOBI BHIPAYKEHUS COCTaBa
pacTBOpOB,

Tema3.6. DneKkTpoauTHuIecKas

34




JUCCOIMAIs, BOJHBIE PACTBOPHI
3JEKTPOJIUTOB,

Tema3.7. CBoiicTBa pa30aBIeHHBIX
pPacTBOPOB HEIJIEKTPOJIUTOB, BOJHbBIC
PacTBOPHI AIEKTPOIUTOB, 3aKOH
pas6asiienust OCTBaIb/Ia, 3aKOHBI
Paysna.BonopoaHsblil moKa3aTeb,
peaknuu oOMeHa, THAPOJIU3 COJICH.

Pa3nen 4. OcHOBEI 2 2
AJIEKTPOXUMHYECKHX IPOIIECCOB.

Tema 4. 1.0KHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

Tema 4.2.XMMHYECKUE UCTOYHUKHU
AIEKTPUUYECKOTO TOKA. ['abBaHMuECKE
3JICMEHTEL.

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

18

Paznen 5:CBoiicTBa MpOMBIIIIIEHHO-
Ba)KHBIX DJIEMEHTOB M MX COCIMHCHUM
Tema 5.1. Kitaccbl XMMHYSCKHX
COCIMHEHMH, CBOMCTBA IPOMBIIIJIEHHO
Ba)KHBIX 3JIEMEHTOB M UX COCIMHCHUM.
Tema 5.2. Xumnueckast
unentudukaius. Metoabt
XHUMHYECKOT'0 MCCIIEIOBAHUS U aHaJIN3a
BEILIECTB U UX MPEBPALLICHUN

10

Hroro B cemectpe: 6 6

96

Hroro: 6 0 6 0

96

[IpakTHdeckass MOATOTOBKA
00yJaronMucs  OMpeIesICeHHbBIX
npohecCHOHABLHOM JeSTeNbHOCTHIO.

3aKJII0YAeTCs B HEIMOCPEICTBEHHOM
TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX  C

4.2. CopepxaHue pa3ieiioB U TEM JIEKIIMOHHBIX 3aHATHH.
Copep:xanue pa3felioB U TeM JEKIIMOHHBIX 3aHITHI MPUBEACHO B TabHIIE 4.
Ta6muma 4 — ConepxaHue pa3faesioB U TeM JEKIIMOHHOTO UK

BBIITOJIHCHUHN
Oy mymieit

Howmep

pasena Ha3Banue u conepxkaHue pas3fesioB U TeM JEKIHOHHBIX 3aHATUN




Howmep
pazzena

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 OTHOIIECHUM, 3aKOH OOBEMHBIX OTHOIIECHUH. 3aKOH ABOTajpo,
CJIEJICTBHS 3aKOHA ABOTAJIPO.

Tema 1.3.Cnioco0s1 onpesiesieHUs KOJIMYECTBa BEIECTBA, 3aKOH 3KBUBAJICHTOB.
Pacuér M’ (MOnsipHBIX MacC SKBHUBAJIEHTOB) JUIsI IPOCTHIX 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 GopMybl.

Tema 2.21lepuonuyeckuii 3akon J[.M.Menneneena, cBsa3p I1.C. co ctpoeHuem
atoma. Ilepuonel, rpynmbsl, AWaroHajgbHas 3aBUCUMOCTh. 3aKOHOMEpPHbIE
W3MCHCHHS CBOWMCTB D3JIEMEHTOB M coenuHeHUud (3PQEeKTUBHBIN 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-
nepekpeiBanus. [IpocTpaHCcTBEHHAs CTPYKTypa MOJIEKYI.

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 opOutaneit. Ilopsimok W sHEprus 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
noJisl. KonieHcHpoBaHHOE COCTOSIHUE BELeCTBA. TBEpbIE BEIIECTBA.




Howmep
pazzena

Ha3Banue u conepxaHue pa3eyioB U TeM JCKIIMOHHBIX 3aHATUH

Pasnen3. Xwumunueckue cucrempl. OOImMEe 3aKOHOMEPHOCTH XHMHUYECKUX
IIPOLIECCOB.

Tema 3.1.OHepreTuka XMuMHUYECKHUX IIPOLIECCOB, BHYTPEHHSISI SHEPTUs, TEIIOBOMI
ahdexT xuMuyeckux peakumi, 1-d, 2-i, 3- 3aKOHBI TEPMOAMHAMHUKH,
OHTponus, Kak (YHKIHUS COCTOSHUS, SHTAIBIUSA. XUMUYECKUH MTOTSHIINAL.
Tema 3.2. DOueprus ['m0G06ca, HampaBIEHHOCTh XHUMHUYECKHUX TIPOIIECCOB,
XHUMHYECKoe U (ha30BOE paBHOBECHE.

Tema 3.3. CKOpOCTh XUMHUUECKOHN PEAKIIMU U METOJIbl €€ PETYyJIMPOBAHUS, 3aKOH
neiictBus macc. YpaBHenue ['ynpOepra u Baare. MonekynapHOCTh peakiuu,
MOPSIIOK ~ peaklMHu. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peakiuu OT
KoHIeHTpanuu. KoHcTanTa ckopocT (hpU3NIecKuii CMBICI.

Tema 3.4 DHeprus akTUBaIUH, ypaBHeHUuEe Appenuyca, npasuio Baut-I'odda,
KaTaJau3aTopbl U KaTaJUTHYECKHE cucTeMbl. OCHOBHOW MOCTYJIaT XUMUYECKOU
KUHETUKHA, KUHETHUYECKOE ypaBHEHHE. BiusHue temmeparypsl Ha CKOPOCThb
XUMHUYECKON peakluy, YypaBHEHHE AppeHuyca. MexaHU3M MNPOTEKAHUS
KaTAJIMTUYECKUX peakuuid. XuMuueckoe paBHoBecue npunuui Jle-llarense.
Tema 3.5PactBopbl, mucnepcHbI€ CUCTEMBI, CIIOCOOBI BBIPAXKEHHUS COCTaBa
pactBopoB. TepMoaMHAMHMYECKHE XapaKTEPUCTUKH Ipoliecca o0pa3zoBaHUs
pPacTBOpOB. CHWIIbHBIE U CJa0ble AJIEKTPOJIUTHI, HOHHbIE PABHOBECUS B BOJHBIX
pacTBopax, IpOU3BEICHNUE PACTBOPUMOCTHU

Tema 3.6. DOnexkTposuTHyecKas AMCCOLMALIMS, BOJIHBIE  PacTBOPBI
AIIEKTPOIIMTOB, BOJOPOAHBIN TTOKa3aTelb, peakiiuu 0OMeHa, TUAPOIH3 COJIEH.
Tema3.7.CsolicTBa pa30aBiIeHHbIX pacTBOpOB HERJIEKTPOJIUTOB,

KonnuratuBHble  cBoiicTBa  pacTBOpoB, 3akoHbl Paynsa.  Kpuockomus
O6ymmockonus. OcMmoTHueckoe aaBiieHue. 3akoH ['enpu. M3oroHnueckuit
KO3 PHLIHEHT.

Paznen 4. OCHOBBI 3JIEKTPOXUMHUECKUX MPOIIECCOB.

Tema 4.1.0kuCANTENBHO-BOCCTAHOBUTEbHBIE PEAKIMH, JIEKTPOHHBIN OanaHc,
MousipHBIE MacChl 5KBUBAJICHTOB OKHCIIUTENS U BOCCTAHOBUTEIIS.

Tema4.2. XuMHUueCcKrEe HMCTOYHUKH HIIEKTPUUECKOrO TOKa. ['ambpBaHMYEecKue
3JIEMEHTBI, CTAHJAPTHBIE JIEKTPOJAHBIE MOTEHINANBI. JIBOMHON 3JIEKTPUUYECKUI
cinoii. YpaBHeHue HepHcra. PaBHOBECHBIN. 3JIEKTPOAHBIA  NOTEHUMAIL.
CraHgapTHBIN BOJOPOIHBIN AIEKTPO.

Tema 4.3.0Onextponus, 3akoHbl Papanes KaroaHble M aHOOHBIE IPOLECCHI
PacTBOPOB M paCIIaBOB AIEKTPOJIUTOB.

Tema 4.4.Koppo3us u 6oppba ¢ Hell. YpaBHEHHS KOPPO3UHHBIX MPOLECCOB C
KHCJIOPOJTHOM 1 BOJOPOIHOM aenomsipu3anueid. CriocoObl 3alUThl OT KOPPO3UHU
— XHMMHYECKHUE, DJIEKTPOXUMHUYECKHE (METAIIIMYECKHE- KaTOJIHBIE, aHOIHBIE
OKpbITHUS). JlerupoBaHue METaJIJIOB.

Pasnen 5.CBoiicTBa NPOMBINUIEHHO BaXKHBIX DJIEMEHTOB M HX COEIUHEHUM.
MOJIyYEHUE METAIOB. MeTaluInyecKue CIUIaBbl U KOMITO3HTBHI.

Tema 5.1Knaccbl XMUMHUYECKUX COEMHEHUN, CBOMCTBA MPOMBIIIJIEHHO Ba)KHBIX
3JIEMEHTOB M UX coennHeHni Komnosnnnonueie matepuansl. Kepmersl. Xumus
metaoB (Al,Fe, Sn,Pb,Mo) Xumus nemeramnos: C,Si,S , dynnepeH, kapOuH.
TomnuBa (TBEpaoe, XUAKOE, ra3oBOE), CMa304YHbIE MaTepHUajbl, MOTOPHBIE
MacJa.

Tema 5.2. Xumunueckast uaeHTHGUKAIMSA. METOIbI XUMUYECKOTO UCCIIEOBAHUS
U aHalM3a BEIIECTB U UX NpeBpalleHuid. KauecTBEHHBIH M KOJIMUYECTBEHHBIN
aHanu3. (I'paBUMeTpUYECKUN, TUTPUMETPUUECKHMA, KOMILIEKCOHOMETPUIECKUI
METO/IbI aHAJTN3A).




4.3. TlpakTtuueckue (CEeMHUHAPCKHUE) 3aHATHUS

Tembl MpakTUYECKUX 3aHATHIA U X TPYJOEMKOCTh PUBEACHBI B TaOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHsI U UX TPYI0EMKOCTh

U3 Hux Ne
No | Tembl npaktrueckux | opMbl IpakTUYECKUX | TpPymO0eMKOCTb, |IPaKTUYECKOM |pasjieia
/o 3aHATHI 3aHATHAI (gac) IMOJTOTOBKH, | TUCLIMII
(gac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEayCMOTPEHO
| |
Bcero
4.4. JlabopatopHble 3aHATUS
Tewmbl 1a00OpaTOPHBIX 3aHATUN U UX TPYAOEMKOCTb IPUBEICHBI B TabIuIIE 6.
Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTb
T N3 Hux
Ne PYHOCMEKO npaktuue | Ne paznena
HaumenoBanue nabopatopHbix paboT CTh .
/11 (uac) CKOM JUCIUTITUHBI
MOJTOTOB
KH, (4ac)
Cewmectp 2
1 Onpenenenne  (OHTaNbNMHU)  TEIJIOBOTO 3 1 3
b dexTa peakiuu HeHTpaIu3aIuu.
2 | H3mepenne M pacyeT  IJNEKTPOAHBIX 3 1 4
MOTEHITUAIOB METaJIOB u 371C
rajbBaHUYECKHUX JIEMEHTOB.
Bcero: 6 2

4.5. BrInonHeHne KypcoBOro nNpoekTa/ KypcoBoil paboThl

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrodTenbHas paboTa 00y4aroUIXCs

Bunel camoctosiTenbHON paboThI U €€ TPYJ0EMKOCTh TPUBEIEHBI B Tabuuie 7.

Tabmmia 7 — Buasl caMOCTOSITENbHOM paOOTHI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 2,
Buna camocrositensHOM paboThI
qac qac
1 2 3
H3ydeHue TeopeTHuecKkoro MmaTepuania
50 50
qucrumuiaael (TO)
PacuetHo-rpadguueckue 3ananus (PI'3) 2 2
Jomamuee 3amganne (/13) 4 4
KonTponbabie padoTsl 3a04HIKOB (KP3) 20 20
IToaroToBKa K MPOMEXYTOYHOMU 20 20
arrectaiuu (I1A)
Bcero: 96 96




5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS

JUISL CAMOCTOSITENIbHON PabOThI 00yUaIOMIKXCS [0 JUCIUIUTHHE (MOJLYJIIIO)
Y4eOHO-MeToIuYeCKue MaTepuasbl JUIsl CaMOCTOSTENIbHON padoThl 00yYaroIMUXCsl yKa3aHbl B

I.II. pa3aesnos 6-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX W3aHUN

[lepeueHp nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUHN IIpUBEIeH B Tabule 8.
Tabmuua 8— IlepeyeHp Me4YaTHBIX U JICKTPOHHBIX YUEOHBIX H3AaHUI

KomngectBo
9K3EMILISPOB B
[Mudp/ URL aapec bubnuorpaduueckas ccplika Oubmoteke
(kpome
ANEKTPOHHBIX
9K3EMILISPOB)
https://urait.ru/becode/5125 | I'nunka, H. JI. OOmast Xumus B 2 T.: y4eOHUK IS
02 By30B / H. JI. 'muHka ; moa penakmuei
Pexxum noctyna st B. A. Ilonkosa, A. B. babkosa. — 20-¢ u3z.,
aBTOPH3SHPOBAHHEIX nepepad. u gon. — Mocksa : M3marensctso FOpaiir,
HOAL3OBaTEICH 2023. — 353 c¢. — (Bricmmiee obpa3zoBanue). —
ISBN 978-5-9916-9353-0
https://urait.ru/book/obschaya-i-
neorganicheskaya-himiya- OO6mias u Heopranuveckas xumust B2 1. Tom 1. 1
589857 Huxonwsckuit A.b., CyBopoB A.B.
Yuebnuk / Cep. 76 Briciiee oOpazoBanue. (6-¢ u3.,
Pexnm noctyna sus uctp. u 1on) Mockaa, 2020.
aBTOPH3MPOBAHHBIX UznarensctBo: M3narenscto FOpaiiT
IIOJIB30BaATCIICHU
https://urait.ru/book/obschaya-i- O6mas u Heoprannyeckas xumus B 2 T. Tom 2. 1
neorganicheskaya-himiya- Huxonbsckuit A.b., CyBopoB A.B.
589857 VYuebuuk / Cep. 76 Bricuiee oopazoBanue. (6-¢ u3j.,
Pesxum noctyna juis ucnp. u jgon) Mocksa, 2020.
aBTOPH3MPOBAHHRIX Usnarenscto: UsnarensctBo FOpaiit
II0JIB30BAaTCJICHU
https://urait.ru/book/obschaya-i- | Xpymus. Hukonbckuii A.B., CyBopos A.B.
I;ggggsa; icheskaya-himiya- VYueOnuk u npaktukym / Cep. 76 Briciee
Pesxin focTyma s oOpa3oBanmue. (2-e u3f., nep. u gomn) Mockaa, 2020.
ABTOPU3HPOBAHHBIX W3narensctBo: M3gatenbctBo FOpaiit
II0JIB30BaTCJICHU
Xumus. OCHOBHBIE CTEXUOMETPUYECKHE 3aKOHBI,
http://lib.guap.ru/ CTPOCHUE BCUICCTBA, TCPMOJUHAMKWKA, KWHCTHUKA,
pPacTBOPBI, DNEKTPOXUMUSL: [ DNEKTPOHHBIN pecypc] :
Peskum focTyna s yuebnoe ocodue / T. E. Kprinosa, T. 1. ®omuueBa 5
aBTOPH3MPOBAHHBIX ; C.-ITerep0. Toc. yH-T a9pOKOCM. MPUOOPOCTPOCHUS.
momk30BaTenel - DIEKTPOH. TeKCTOBBIE aaH. - CankT-IleTepOypr :
Wzn-po I'VAII 2020. - 148 c.
http://lib.guap.ru/
Xumus. Kinaccel HEOpraHM4eCcKuX COSTMHEHUM:
PesxiM f0CTyma s yue0. mocobue / T. E. Kpsutosa. — CII6.: T'YAII, 15

aBTOpI/ISI/IpOBaHHBIX
MTOJIB30BaTEICH

2024.-44 c.

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

Pexxum nocryna ans

O6mas u Heopranuyeckast xumus : B2 1. T. 1 :
3aKOHBI M KOHIICTIINH : Y4eOHOEe mocoOue / Mo pe/.
akagemuka PAH A. 1O. [luBanze. - 2-e u3g. -



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

aBTOPU3HPOBAaHHBIX
MoJIb30BaTesei

Mockaa : Jlaboparopus 3Hanui, 2022. - 495 c. -
(Y4aeOHuk nyist BeIciie mkobl). - ISBN 978-5-
93208-576-9. - Teker : anexktponHsbIil. - URL:
https://znanium.com/catalog/product/1984044

https://urait.ru/bcode/4328

Pexxum nocryna ans
aBTOPU3UPOBAaHHBIX
MoJIb30BaTejei

Heopranunueckas xumust: Y4eOHOe ocoOue s
By30B ['enbdman M. U., FOctpatos B.
IT1.3natenscTBo "Jlans"

3-e u3a...crep., 2025 — 528c.

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

Pexxum goctyna s
aBTOPU3UPOBAHHBIX
MoJIb30BaTesIe

XuMus: y49eOHHK JUTs BBICIIUX yUeOHBIX 3aBEICHUH /
[ A. A. I'ypoB X465 u 1p.]. - 4-eusn., ucnp. -
Mocksa: UznatensctBo MI'TY um. H. O. baymana,
2017.-775, [1] c.: nn. ISBN 978-5-7038-4728-2

http://lib.guap.ru/
Pexxum pgocryna s
ABTOPU3UPOBAHHBIX
MOJIb30BaTeIeH

O6mas xumusi: yue6. mocodue / T. E. Kpbuioa. —
CIlo.: T'YAII 2025. - 85 c.

http://lib.guap.ru/
Pexxum noctyna nis

O6mas xumus: yaeOHo-mMeroauyeckoe mocoodue / T.
E. Kpbutosa. — CII6.: I'VAII, 2016. - 85 c.
[TpenHa3HaueHO IS CTYIEHTOB 3204HOU (hOPMBI 10

ABTOPU3UPOBAHHBIX o
HOb30BATEICH 00y4eHHUs BCEeX HANpaBICHUN HHKEHEPHO-
TEXHUYECKUX CIEeLUATbHOCTEH.
7. IlepeueHb 37IEKTPOHHBIX 00pPa30BaTENbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»
Ilepeuenn 3JIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(OPMaLIMOHHO-

TEJIeKOMMYHUKAIIMOHHONH ceTu «UVHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS TUCIUILIAHBI
npuBeJieH B Tabnuiie 9.

Tabmuma 9 — IlepedyeHb DIEKTPOHHBIX O0pa3OBaTENbHBIX PECYpCcOB HH(OPMAIIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «HTepHeT)

URL anpec

HanmenoBanue

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

himiya-569090
http://www.hemi.nsu.ru

8. IlepeueHb MH(OPMAIIMOHHBIX TEXHOJIOTHIA

8.1. [lepeueHp MporpaMMHOTO OOECHEUEHHUs, HCIOJIb3YEMOT0 IpPU OCYLIECTBICHUU
00pa3oBaTeNLHOTO MpoIiecca MO AUCIUIIINHE.
IlepedeHp ncnonbp3yeMoro NporpaMMHOro odecrieueHus npejacrasieH B Tadbaune 10.

Tabmuua 10— IlepedyeHb nporpaMMHOTo o0ecrieyeHHs

No /1t

Haunmenosanue

OnektpoHHas nHpopmarmoHHo-o0pa3oBaTenbHas cpena ['Y Al «MaTerpupoBanHas
cpena ooyuenus» (https://pro.guap.ru/) pazpaborana corpyaaukamu ['Y AII (BBeneHa B
skcrryararuio mpukazom ['YAIT ot 06.06.2017 Ne 05-215/17), nepedeHn Moaymei u
uX (QyHKIIMOHAIFHOE Ha3HAYCHHE U3JI0KEHBI 10 cChlIKe https://guap.ru/it/system/iso



https://urait.ru/bcode/432806
https://urait.ru/bcode/432806
https://e.lanbook.com/book/4032
https://e.lanbook.com/book/4032
http://lib.guap.ru/
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

OdunmanbHbIi caliT 00pa3zoBaTeNbHOM opranu3anuu B cetd «MHTepHeT
(https://guap.ru/), pazpabotan corpyaaukamu ['YAII (BBeieH B dKCILTyaTaIUIO
[Tpukazom I'VAII ot 23.03.2023 Ne 05-145/23)

Microsoft Office 2019 (morosop I'YAIl, undopmanust o TUIICH3UN MTPEACTABICHA 110
ccruike https://guap.ru/it/system/iso/po)

8.2. Ilepeuenp HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3YEMBIX pH
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecCca MO UCIUILTHHE

[lepeyeHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabnuna 11— I[lepeuenb nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaunmenoBanue
1 OnektpoHHbIi Katanor oudimoreku ['Y ALl ¢ gocTynom k 6a3e MoJIHOTEKCTOBBIX
uznanuit (https://lib.guap.ru.), TocTyn dyepes JIUYHBINA KaOWHET ynuTaTelss OMOINOTEeKH
I'YAII
2 Hayunas snextponnas 6ubnmoreka «eLIBRARY» (https://elibrary.ru/), noctyn

yepes JTUYHbIN kabunet untarens oubnuorexu I'YAIL, a taxxe no [P -agpecam ['Y AII

2 Hayunas snextponnas 6ubmmoreka «eLIBRARY» (https://elibrary.ru/), noctyn
yepes JuuHbIi kabunet untarens oubnuorexu ['YAIL, a takxke no IP -agpecam ['YAII

3 OBC «Jlanb» (https://e.lanbook.com/), mocTyn yepe3 THUHBIN KAOUHET YHTATEIIS
oubmmorexu ['YAIL a Taxxe no IP -agpecam 'Y AII

4 OBC Znanium (https://znanium.ru/), 1ocTyn yepe3 JUYHBIA KaOMHET YUTATENsS
oubmmoreku ['YAIL a Taioke mo IP -agpecam I'VAIIL

5 ObpaszoBarenbHas miardopma «tOpaiit» (https://urait.ru/), goctyn dyepe3
nuyHbI KabuHeT untarens ouoauoreku ['Y AL a taxxe no IP -agpecam 'V AII

6 Hayunas JIEKTPOHHAS oubaroTeka «KubepJlennnka»

(https://cyberleninka.ru/), cBOOOAHBIN TOCTYTI

I/IH(pOpMaLH/IOHHBIe U CIIPABOYHO-IIPABOBLIC CUCTCMBbI

1 "KoncynpranT [lmtoc" (www.consultant.ru) cereBas Bepcusi aisi 00pa3oBaTeIbHbIX
opranmsanmii, nocryn no IP -agpecam I'VAII

CoBpeMeHHbIe TpodeccoHANIbHBIE 0a3bl TAHHBIX

1 denepanbubi mopran «Poccuiickoe o6pasosanue»’ (https://ro-edu.ru/), cBo60IHbIH
JOCTYII

2 PedeparuBnas 6a3za qaHHBIX PEIICH3UPYEMOUN HAYUHOM JTUTEPATYPHI Scopus
(https://www.scopus.com/), goctym 1o [P -agpecam I'VAIIL

3 denepanbHOE TOCYIAPCTBEHHOE O10KETHOE YupexkaeHue «DenepanbHblii HHCTUTYT
IpOMBIIIeHHOM cobcTBenHoCTHY (https://www]1.fips.ru/), cBoGOAHbIH HOCTYTT

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

CBOOOHBIN J1OCTYI

! ®epepanbubii nopran «Poccuiickoe 06pa3oBaHMe»: HOBOCTH, CTaThH, SKCHEPTHBIE KOMMEHTapHH O Pa3BHTUM
CUCTEMBI 00Pa30BaHMS U BOCITUTAHUS

2 ®epepalbHBI HHCTHTYT IIPOMBIILIECHHON COOCTBEHHOCTH HPENOCTABIAET MOCTYH K IIOJHBEIM 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 cpenbl; 3. CUCTeMHBIH aHanmu3, ympaBieHne W o0paboTka wHpopMmanum; 4. MHbopMannoHHO-
W3MEPUTENbHBIE W YIpaBISOMKE CcHCTeMbl; 5. CHCTeMBI, CEeTH M YCTPOHCTBAa TeNeKOMMYHHKanui; 6.
dyHIaMeHTallbHbIE HAYKU U MPUKIIAJAHbIE UCCIEAOBAHUS.



https://guap.ru/
https://guap.ru/it/system/iso/po
https://lib.guap.ru/
https://elibrary.ru/
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/

9. MarepuaiabHO-TeXHHUYECKas 0a3a

CoctaB MaTepHambHO-TEXHHYECKON  0a3bl,

Heo0X0aAUMOM

JUISL  OCYILECTBJIECHUS

00pa3oBaTeNFHOTO MpoIiecca o AUCHUIIINHE, TPeACTaBlieH B Tabnuiel2.
Tabmuua 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

Ne
/o

HaumenoBaHue cocTaBHOM 4acTl
MaTepHUaTbHO-TEXHIUYECKON 0a3bl

Howmep ayautopuun
(pu HEOOXOMMOCTH)

MynpTumMeauiiHAas JICKUUOHHAS ay AUTOPHS:
CreunanusupoBaHHas MeOesb; TEXHUYECKHE CPEICTBA
o0ydeHus1, CITy>Kallue s IPeCTaBICHUs yIeOHOU
nH(popManuu OOJIBIION ayTuTOpHUn; HAOOP
JEeMOHCTPAMOHHOTO 000pyaoBanus (MHTepakTHBHBIHI
MYJIbTUCEHCOPHBIN JUCIUICH Ha epeKaTHOW CTOWKe, TaOIUIIbI
[Teproanueckoi CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB
J.M.Menzeneesa, 3JeKTPOAHBIX MOTEHIIHAIOB, 00pa3lioB
MUHEPAJIOB, MOJIEJICH MPOCTPAHCTBEHHBIX PEIIETOK )

I'acrenno 15
32-01

Creunanu3upoBaHHash XUMHUYECKas 1abopaTopus co
CHeLMaIM3UPOBAHHBIMU JIAOOPATOPHBIMU CTOJIAMH, C
HCIIO0JIb30BAHUEM JE€MOHCTPALIMOHHBIX I1JIaKaTOB,
71a00paTOPHBIX CTEHJIOB M YCTaHOBOK JUISI OTIPEICIICHUS
SKBUBAJICHTA METAJJIa, U3BMEPEHUS SJIEKTPOJAHBIX OTCHIIMAJIOB,
CKOPOCTH KOPPO3UHU- METAJUIOB - MUJIJIMBOJILTMETPBI;
aHAJIMTUYECKUE U AJIEKTPOHHBIE BECHI; TabopaTopHbie pH-
METPBIL, HISHTPU(PYTH U KATOPUMETP.

T'actemno 15
33-02
33-04

ITomerienue 1t camocTosTeNbHOM paboThl, UHTepHET-KIacc.
CriennanusupoBaHHasi MeOeb, BO3SMOYKHOCTD MOAKIIIOUEHUS K
cetu «MIHTEepHET» U TOCTYT B 3JIEKTPOHHYIO HH(POPMAILIMOHHO-
oOpazoBarenbHyto cpeny opranuzaruu. 10 IIK, [TpunTep
nazepublii HPLJP4515n, ITpuntep HP LaserJetEnterprise 600
M602dn.

12-16 (yn. bonbias
Mopckas, 1.67, muT. A)

[Tomemienue JuIst caMOCTOSITENbHON paboThl OOydaroLuXcs -
Uuranpaeii 3anm OuOmumorekun ['YAIIL: crnenumanusupoBaHHas
Meberb; epcoHalbHble KOMITbIOTEphI — 10 mT.,

o0ecrnedeH JOCTYM B 3JEKTPOHHYIO HHPOPMAIIMOHHO-
obpazoBatenbHyto cpeny I'YAII no nokansHoH
BBIYMCIIUTEIIBHOM CETH U TOUKe JocTyna WiFi, a Takxke K
3JIEKTPOHHO-OMOJIMOTEYHBIM CUCTEMaM, pedepaTUBHOM 0aze
JAHHBIX Scopus; konupoBaibHbId anmnapaT Kyocera KM203S5.

22-19 (yn. bonbias
Mopckas, 1.67, muT. A)

10. OueHouHsble cpeACTBa AJis MPOBEACHUS TPOMEXKYTOUHON aTTECTAlUU
10.1. CocTaB OLIECHOYHBIX CPEACTBMJISI TPOBEACHUS TPOMEKYTOUHOW AaTTECTALUH
o0ydaromuxcs Mo AUCHUIUINHE IPUBEACH B Tabnuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB 711 TPOBEICHUSI MPOMEXYTOYHOM aTTeCTAIlNKI

Bua npoMexyTo4HOM arTecTaluu

HCpC‘-ICHB OICHOYHBIX CPCACTB

JuddepeHunpoBaHHbIN 3a4ET

Cnucok BOnpocoB;
TecTsr;
3amaun.

10.2. B kadecTBe KpUTEPUEB OLEHKH YPOBHS

c(hOpMHUPOBAHHOCTH  (OCBOCHHS)

KOMIIETEHIINH O00yYaloUMMHCs MPUMEHseTCsT 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU




KOMITETCHIINM, KOTOpasi puBeieHa B Tabimie 14. B Teuenne cemMectpa MOXKET MCIOJIb30BATHCS
100-6amnpHas  mKana — MOAYJIBHO-PEHTHHIOBOM  CHCTEMBl ~ YHHBEPCHUTETa,  IpaBUIIA
UCIIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBl COOTBETCTBYIOILUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
I'VAIL

Tabmuna 14 —Kputepuu ouieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIIETEHIIUI

OI11eHKa KOMITETEHITUN
5-0ayuIpHas IIKaJIa

XapakTrepucTuka chopMHUPOBAHHBIX KOMIIETEHIUIA

OOyuarommiics:

— TJIyOOKO M BCECTOPOHHE YCBOMJI MPOTPAaMMHBIA MaTepra;

— YBEPEHHO, JJOTUYHO, ITOCJICIOBATEILHO M TPAMOTHO €r0 U3J1araer;

— ONMUPAsICh HAa 3HAHUS OCHOBHOM W JIONMOJIHUTEIBHON JIUTEpaTyphl,
«OTJIIAYHOY TECHO CBSI3bIBAET YCBOCHHBIC HAYYHBIC MOJOXEHHUS C MPaKTHUYECKOU
«3a4TEHO» JeATEIbHOCTHIO HAIIPaBJICHUS;

— yMesi0 000OCHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMbIC UM HJICH,

— JIeJIaeT BBIBOJIBI M 0000IIEHHMS;

— CBOOOJTHO BJIQJIEET CUCTEMOM CIEIUATU3UPOBAHHBIX MTOHATUM.

— npaBmIbHO BeIIOJHUI OT 90% 10 100% TecTOBBIX 3ajaHui .

OO0yuaromuiics:

— TBEPJIO YCBOMJI MPOTrPaMMHBINA MaTepuall, TPAMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, ONMupasiCh Ha 3HAHUS OCHOBHOM JINTEPATYPHI,

— HE JIONYCKAaeT CYIIECTBEHHBIX HETOUHOCTEH;

«XOPOILIO» — YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOW JCSITEIBHOCTHIO
«3aYTEHO» HaIPaBJICHUS;

— apTYMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIaJICCT CHCTEMOM CIIeMaIM3UPOBAHHbIX TTOHITHH.

— NIPaBHIIBHO BBINOTHMI 0T 70% 110 89% TeCTOBBIX 3a1aHUH .

— o0yyarouuiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIN MaTepual,
IO CYWIECTBY M3JaraeT €ro, ONUpasch HA 3HAHUSA TOJIBKO OCHOBHOM

JUTEpaTyphl,
— JIOITyCKaeT HeCYIeCTBEHHbIE OIIMOKN U HETOUHOCTH;
«yIOBJIETBOPUTENILHO» | — UCIIBITHIBACT 3aTPy/HEHUS B IMPAKTUYECKOM HPUMEHEHUU 3HAHUI
«3AYTEHO» HaIpaBJICHUS;

— cnabo apryMeHTUPYET HayYHBIE MOJI0KEHNUS,

— 3aTpyAHseTCs B (OPMYTUPOBAHUHU BHIBOJIOB M 000OIIEHUI;

— YaCTUYHO BJIQJICET CUCTEMOM CITEIMATTM3UPOBAHHBIX MOHITHH.
— NIPABHIIBHO BBINOIHKI OT 51% 110 69% TeCTOBBIX 3aIaHU .

— o0yyarouuiicss He YCBOWJI 3HAYUTENBHOM YacTH MPOTPaAMMHOIO
MaTepuana,
— JIOTyCKAaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpH
«HEYIOBJIETBOPUTEIILHO» | PACCMOTPEHUH MPOOJIEM B KOHKPETHOM HAIPaBIICHUH;
«HE 3a4TCHO» — UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHHUH 3HAHMUIA
— HEe MOKET apryMEHTUPOBATh HAyYHBIE TTOJTOKECHHS;
— He (popMyIHpPYET BHIBOJAOB U 000OLICHHIA.
— IIPaBUJIGHO BBIMOJIHII MeHee 51% TecTOBBIX 3aNaHUH .

10.3. TunoBele KOHTPOJIbHBIE 3a/IaHUSI WJIH NHBIE MAaTEPHAIIBI.
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tabnuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 1 9K3aMeHa

Kon

Ne /i [Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa
WHAMKATOpa

Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO

Bomnpocsr (3amaun) nist 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) nms 3adera / qudd. 3auera

\ No i/t \ ITepedenn BonpocoB (3a1ay4) 1uist 3a4deta / nudd. 3auerta \ Kon




WHIMKATOpa

CdopmynupyiiTe OCHOBHBIE TIOJIOKEHUSI KBAHTOBOM MEXaHUKU:

1. 3amumurte ypaBHeHWe [lmanka, maiiTe OOBSCHEHUE TIOHSATHIO
KBAHTOBAsl YHEPTHs

a. JlaiiTe XapaKTEpUCTUKY U ONPEIEICHUE ITOHATUIO KOPITYCKYJIIPHO-
BOJIHOBOM JTyaliu3m

0. 3anummute YpaBuenue Jle-bpoiins, JalTe TOHATHC IJIVMHEI
BOJIHBI Jle-bpoiins.

2.3anummure MaTeMaTHYIECKOE COOTHOIIIECHHE [Tpuniuna
HeonpeneaeHHOCTH [ elizenbepra, (HU3NYECKUNA CMBICI .

OIIK-1.V.1

ChopmynupyiiTe ompeneneHUe TMOHATHS «aToM», aTOMHOE SApO,
JaiiTe OmpeAeiicHHe, YKaKHUTE Ha COCTaB aTOMHBIX sZEp.
ChopmynupyiiTe ompeseneHue U MOHSATHE BOTHOBOW (YHKITUH.

OIIK-1.V.1

Janmmurte YpaBHenue Ilpenunrepa ans  atomMa  BOAOpoza.
Chopmynupyiite MIOHATHE BOJIHOBOM  (yukmuu, Jlaiite
onpenenenue KBaHTOBBIM uHcinaMm, HX (QU3UUECKUN CMBICIL.
IIpuBenure IIPUMEPBl  3aII0JHEHUS aTOMHBIX  opOuTanen
JJeKTpoHamu, Aaite nonatus [lpunnuny 3anpera Ilaynu, ITpaBumy
XyHpa, npaswity Kiieq4koBCKOro.

OIIK-1.V.1

Cdhopmynupyiitre nonstue I[lepuoanyeckoil cHCTEMBbl 3JIEMEHTOB.
Haiite onpenenenue IlepuonnueckoMy 3akoHy Menpaeneesa, u
chopmynupyiiTe  coBpeMeHHoe ompeneneHue Ilepuoauueckoro
3akoHa. Jlaiite ompenenenue rpynnsl, nepuona B IIC. [laiite
00BbCHEHUE TaKUM IOHATHSAM, KaK aHAJIOTH, B 4YEM 3aKJIIOYAETCS C
CYTb 3TOH 3aKOHOMEPHOCTH.

OIIK-1.V.1

Cohopmynupyiite u naiite omnpeneneHHe TaKUM IMOHSATHIM, Kak
paauyc aToMOB M HOHOB, SHEPruM  HMOHHU3AIUHU, CPOJCTBO K
JIIEKTPOHY, ANEKTPOOTPHULIATEIBHOCTb, OKHUCJIUTEIBHO-
BOCCTAaHOBUTENbHASI  CIIOCOOHOCTb. [IpuBenure mnpumepbl U
0O0BSICHUTE 3aKOHOMEPHOCTh HM3MEHEHHs CBOMCTB MO MEPHOAY U IO
rpynme.

OIIK-1.V.1

Cdhopmynupyiite moHsTHE XUMHUYECKOH cBsI3u. HazoBUTE OCHOBHBIE
XapaKTePUCTUKHU X.C. Onumure KBAaHTOBO-MEXAHUYECKHUE
IIPEACTABICHNUS O NMPUPOAE XMMHUYECKON CBs3H, Teopus I'eitiiepa u
Jlonpona, paiite moHATHE OOpa30BaHUs JBYXaTOMHOW MOJIEKYJIBI.
JlaiiTe 00bsCHEHHE METOJly BaJICHTHBIX CBsA3eH, ykaxure TUibl XC.
[IpuBeaute npumepsl. KoBaneHTHast CBS3b, JaTh OIpEIECICHUE,
IIPUBECTU IIPUMEPBL.

OIIK-1.V.1

ChopmynupyiiTe MOHATHE XUMUYECKON CBsI3U. HeBaJieHTHBIC THIIBI

XUMHUYECKON CBA3M: METAJNIMYECKas, JalTe ONpEAENICHUE TaKoi
CBA3M M  OOBSICHUTE MEXaHHU3M OOpa30BaHMsI 3TOM XHMMHUYECKOU
CBSI3U.

OIIK-1.V¥.1

Jlaiite omnpeneneHne yHUBEPCAIbHOMY KBAHTOBO-XUMHYECKOMY
METOAy  omucaHusi  xumudeckoi cB3u  (MMO)  wmeronmy
MoJeKkysipHbIx opoutanei nian (JIKAO), npuBenute mpumepsl U
OIpeieNIuTe MOPSAOK CBSI3H, MArHUTHBIE CBOWCTBA.

OIIK-1.V.1

Chopmynupyiite noHsTHe rHOpUAM3allMM  aTOMHBIX  OpOMTaNeH.
[Tepeuncnure Buabl TuOpuan3anuii. Jlaiite onpeneneHrue MOHITHS O
NOJIIPHOCTH ~ MOJeKyn. [lpuBenure mpumepbl  IOJNSPHOM U
HETOJIIPHOW MOJIEKYJIBI.

OIIK-1.V.1

10

ChopmynupyiiTe  ompeneneHue  paguoakTHBHOCTH.  HazoBute
BO)XHEHIIME CBOWCTBA PAaJMOAKTHBHOTO H3Iy4YeHHA. o -,fB- , y -

OIIK-1.V.1




U3JIy4YEHHUS. [anre ompeaecieHue OCHOBHOI'O 3aKOHA
pannoakTuBHOTO pacnazaa. Jlaite onpenenenne Koncranre pacnana

()

11.

Chopmynupyiite mnoHsATHE XHUMHUYECKON TepMoauHaMuku. Jlaiite
orpeziesieHue IOJIHOM SHEpruM CUCTeMbl, €€ (u3mveckuii cmbici,
chOpMyJIUPYHTE TEPBHIA 3aKOH TEPMOJUHAMHKHU. HAIUILINATE
YpaBHEHHUE NEPBOT0O 3aKOHA TEPMOJAVNHAMUKH.

OIIK-2.3.1

12.

Chopmynupyiite moHsITHE XUMHYECKOH TepMoauHamuku. [laiite
orpeziesieHUe CBSI3aHHOW HSHEPTUU CUCTEMBI, €€ (PU3MUECKUN CMBICI,
chopMyupyiiTe  BTOpPOH  3aKOH TEPMOJMHAMUKH, HAIUIIUTE
YpaBHEHUE BTOPOr0 3aKOHA TEPMOJIMHAMHUKHU.

OIIK-2.3.1

13.

ChopmynupyiiTe noHATHE XHMHYECKOW TepMoauHamuku. Jlaiite
omnpenenenue cBobonHoi >Heprun ['m66ca e€ ¢puznyeckuii cMbICT,
HaNUIIUTe ypaBHeHHE [uOOca, yKaxuTe KpPUTEPUN MPOTEKAHUS
peaknuii. 3amMImMTEe YAacTHYIO TPOU3BOJHYIO  YUHTHIBAIOUIYIO
3aBHCUMOCTH 2Hepruu ['nd6ca oT coctaBa cucteMsl. Jlaiite moHsTHE
XHUMHYECKOr0 MOTCHIMAIIA.

OIIK-2.3.1

14

ChopmynupyiiTe MOHSATHE XUMHUYECKOM KuHeTuku. JlaiiTe
ONPEAEIICHUE OCHOBHOTO TIOCTYyJIaTa XUMHYECKONM KHWHETHKH.
ChopmynupyiiTe TOHITHE MOJEKYISIPHOCTH peaKUUd U MOpsaKa
peaKuuH. [lepeunciure ¢akTopsl BIMSIONIME HA CKOPOCTh
XUMUYECKOM peaklnH. YpaBHeHHE AppeHuyca, ypaBHeHUe Bant-

Todda.

OIIK-2.3.1

15.

Cohopmynupyiite nonstue  pactBopa. HazoBuTe  OCHOBHBIE
XapaKkTEePUCTUKH pacTBopa. [laiiTe moHsTHE O CIOCOOAaX BHIPAKEHUS
KOHILICHTpALUi pacTBOPOB, KAKUE BUbI KOHLICHTPALIUN CYIECTBYIOT.
Hanuumre popmyast st ux pacuéta (M, N, Cm, T, y, ®)

OIIK-2.3.1

16

Chopmynupyiite ompenesecHue MOHATUS «KOJUIUTaTUBHBIE CBOWCTBA
pactBopoBy». JlaiiTe ompeneneHne TaKuM HNOHATHAM, Kak TudQysus,
ocMoc, ocMoTtuueckoe nasieHue. Chopmynupyiite 3akoH Bant-
I'opda u 3akonsl Paynsd. YkaxuTe 3aBHCHMOCTb TeMIIEpaTyphl
KpUCTAJJIM3all1 U KUIICHUA OT KOHICHTPAIIMKW pacTBOpa.

OIIK-2.3.1

17

ChopmynupyiiTe TOHSATHE 30HHOM TEOPHUH KPHUCTAIJIOB, JalTe
ONpeleNieHue  pealibHbIX  KpucTaiwioB. Jlaiite  ompezneneHue
HECTEOXUMETPUUECKUX COCIUHEHUM WU COCIMHEHUM MEePEMEHHOTO
COCTaBa, MPUBEANTE MPUMEPHI KPUCTAILIOB IEPEMEHHOTO COCTABA

OIlK-2.3.1

18.

ChopmynupyiiTe moHsiTue pactBopa. JlaiiTe onpeseneHne cocTaBy
pactBopa. Kakue arperaTHble COCTOSHHA pacTBOpoB Brl 3Haere
Kunkue pactBopbl. [laiite omnpeneneHue U (U3HYECKUNH CMBICT
TaKoro SBIIEHUs, KaK, JIEKTPOIUTHYECKAs JUCCOLUALUs PACTBOPOB.
[IpuBeuTe NPUMEPBL.

OIIK-2.3.1

19

Chopmynupyiite MOHATHE  IJNEKTPOJMTA,  JalTe OINpeneeHue
CHWJIBHOTO M cjaboro sjekTponuTta. JlaliTe ompeneneHue CTENeHu
muccouuanuu. [IpuBeaure npumepsl. 3anuiunTe 3aKoHbl Paymns s
JJIEKTPOJIIUTOB, U30TOHNYECKHH KO3 PULIMEHT, PU3NUECKHUIl CMBICIL.

OIIK-2.3.1

20.

ChopmynupyiiTe TMOHSATHE:  BOJOPOMIHBIN TmMoOKazartens.  [laiite
OonpeAesieHue HWOHHOIO MPOU3BeNeHUsT BOJAbl. Hanummre ypaBHeHUE
JUIs pacy€Ta BOJOPOIHOrO MOKa3aTeJsl.

OIIK-2.3.1

21.

ChopmynupyiiTe  omnpeneleHHe TaKuX MOHATHH Kak: [uaponus
CoJIei, MOHHO-OOMEHHBIEC PEaKIMH, IMEPEUUCIUTE BHUJIbI THAPOIIN3A,
npuBenuTe MpuMepbl (Tpu Tuma Tuaponusa). Ompepenute  pH-
pacTBOPOB TMIPOJIU3a, JAlTE ONpeeIeHe COBMECTHOTO THIPOJIN3a,

OIIK-2.V.1




IIPUBEIUTE IPUMEPBL.

22. ChopmynupyiiTe moHsTie mpousBeneHust pacrBopumoct. Jlaite | OITK-2.V.1
ompezeneHue mpouecca  pactBopeHus. Jlalite  onpeneneHue
HACBILICHHBIX ~pacTBOpoB. JlaiiTe ompenenenue KOHCTAHTHI
pPacTBOPUMOCTH, BBIYHCIICHUE PACTBOPUMOCTH B MOJIB/JI, T/11,

23. ChopmynupyiiTe TMOHATHE OxkucnurenbHo-BoccTaHOBUTENbHBIX | OIIK-2.V.1

npouecco.  Jlaiite onpeneneHue OKUCIUTENb, BOCCTAHOBUTEIIb,
OPUBEINUTE IPUMEPBl U YKAXKHUTE, B KaKUX CIydasX MOXKET OJUH U
TOT XKe SJICMCHT BBICTYIIATh KaK OKHCJIINTCIIb HJIn KaK
BOCCTAHOBUTEb.

24. Chopmynupyiite moHATHE «DNEKTpOAHBIH moTeHnuamy. [aiite | OIIK-2.V.1
omnpezeneHue M (GU3NYECKUN CMBICT JBOWHOTO  DJIEKTPHUYECKOIO
cinos.  OOBsICHUTE SIBIICHUS CKayka IMOTeHIWMana.  Hamummre
ypaBHeHue HepHcra.

25 ChopmynupyiiTe TOHSITHE TadbBaHWYECKOro ayeMeHTa, paiire | OIIK-2.V.1
OTpe/ieNieHUuEe TMOHATUS «DJIEKTPOA» B AJIEKTPOXHUMHUHU, HAIMUIIUTE
ypaBHeHHe HepHcTa, yKakuTe, Kakue IMPOIECCHl MPOTEKAIOT Ha
KaTo/e, a KaKue Ha aHoje. 3alUIIUTe TOKOOOPa3yIOIIyl PEaKIUio
JUIA  TaJbBAaHMYECKOTO JJEMEHTAa M CXEMy TaJlbBaHUYECKOTO
snemenTta. JlaiiTe ompeneneHue >MEKTPOTUTHUECKOrO KIIH0Ya, €ro
(bu3nYECKUN CMBICI.

26 CdopmynupyiiTe MOHATHE JIIEKTPOJIM3a pacIuiaBoB U pacTBopos, | OIIK-2.V.1
JaiiTe ONpeesieHue 3TOro SBJICHUS,  HANUIIUTE  IPOLECCHI
NpOTEKalIIMe Ha aHoJe W Ha Karoxe. Hamumure ypaBHEHHE
@apaness Ui ANEKTPOIH3a, OOBACHUTE (PU3MUECKUI CMBICT ,JIaiTe
ONPEACIEHUE DIEKTPOXMMHUYECKOTO SKBUBAJIEHTA.

27. Chopmynupyiite nmouarue kopposust MmetauioB. Hazosurte dakropsr, | OITK-2.V.1
BIUSIONIME Ha KOpPpO3ui0 MeTauioB. OOBICHUTE MeXaHU3M
KOPPO3MOHHBIX TMporeccoB. HazoBute crmocoObl 3amMTBl  OT
KOPPO3HHU.

28. IIpoananusupyire COCTaB CTaJu. Haszosure ocHoBHble | OITK-2.V.1
KOHCTPYKLUMOHHbIE MeTayulbl. CBoiicTBa  AmtomuHus, Xpowma,
XKeneza, ux mnomyueHue U paQUHUPOBAHHE, HUCIOJIb30BAHUE B
CaMOJIETOCTPOEHUHU U MPUOOPOCTPOSHHUH.

29. CdopmynupyiiTe TOHATHE MOJUMEPOB, cTpoeHue mnomuMepoB u | OIIK-2.V.1
CrOCOOBI  TOJyYEHMs, HA30BUTE NPUMEHEHUE TIOJIMMEPOB B
MIPOMBIIUIEHHOCTH

30. ChopmynupyiiTe MOHATHE XUMHUYECKOW uaeHTU(uKauu Bemects, | OINK-2.V.1

HazoBute MeTOABI KOJIMYECTBEHHOTO aHaIM3a. Kakue BUBI
HHCTPYMCHTAJIBHOT'O aHAJIM3a BBl 3HACTC.

[lepeuensb TeMm TSl BRITOTHEHUSI KypCOBOTO MPOEKTa/ KypCcOBOM paboOThl MpeCcTaBICHBI
B Tadmurte 17.
Tabnuna 17 — IlepedeHp TeM Uil BRIIOJHEHUS] KYPCOBOTO MPOEKTA / KYPCOBOM pabOThI

Ne 11/t [TpumepHBIii TepeueHb TeM ISl BBIITOJIHEHUS KyPCOBOTO MPOEKTa/ KypCOBOM
B paboThI

Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO

Bompocel 11 mpoBeneHHsT TPOMEXYTOYHOM aTTecTallii B BHJIE TECTUPOBAHUS
IpeICTaBICHBI B Tabnwuie 18.




Ta6mmma 18 — [IpumepHsIii TepedeHb BONPOCOB ISl TECTOB

Ne
n/n

[lepeuens BOompocoB (3a1au) Juisi TECTOB

Kon
WHJUKATOpa

1 tun) 3aganre KOMOMHHPOBAHHOTO TUIA C BHIOOPOM OJIHOTO BEPHOTO
OTBETAa U3 YETHIPEX MPEIOKCHHBIX 1 000CHOBAaHUEM BEIOODA.
WNuctpyknus: IlpounTaiiTe TEKCT, BBIOCPHUTE TPABWIBHBIA OTBET H

3aIUIIATE APTyMEHTHI, 060CHOBHIBAIOIINE BHIOOP OTBETA
B aTome, 3NIEKTPOHHAS dopmyna KOTOPOTO
1522522p®3523p®3d!%4s24pS4d35s2, ... BaNEHTHBIX YIEKTPOHOB ...

a. 3; b. 2;

c.9; d.5;

ApPryMEHTHPOBAHHBIA OTBET:

CornacHo JIEKTPOHHOTO TACMOpPTa , OMPEACTHM JJIEMEHT, 3TO HUOOHH,
Ha BHEUIHEW AJIEKTPOHHOW OpOMTANM HAXOIATCS 2
CHApEeHHBIX 3JIEKTPOHA HA 5s° - IOJYPOBHE , KOTOphIE BO30YKIAfACh
nepexonaT Ha 5-p! mozyposensb a Taxke 3 snextpona Ha 4d’-moxyposHe,
TaKMM 00pa3oM 5 HecmapeHHBIX 3ekTpoHoB(5s!'5p'4d?) ompenensior
KOJIMYECTBO BAJICHTHBIX 3JICKTPOHOB.

[TpaBuibHbI oTBET: d

OIIK-1.3.1

2 Tum) 3agaHue KOMOMHHMPOBAHHOTO THIIA C BBIOOPOM HECKOJIBKHX
BapUaHTOB OTBETa W3 MPEJUIOKEHHBIX M Pa3BepHYThIM OOOCHOBaHHEM
BbIOOpa. WHcTpykuus: Ilpoumraiite TEKCT, BbIOEpUTE MpaBUIIbHBIE
BapHaHThl OTBETAa M 3allMIINTE apryMEHTbhI, OOOCHOBBIBAIOIIKE BHIOOP
OTBETOB.

Kopposus meramnos.. Kakue u3 nepeuncieHHbIX yTBEPKICHUM BEPHBI C
TOYKH 3pEHUS] 3JIEKTPOXMMHMUYECKOH TEOpUU KOPPO3HMM U MOTYT OBITh
MCIIOJIb30BAaHbI JUIsl aHAJIN3a IPUYUH pa3pyLIEHUs] METAJUIOKOHCTPYKLNN?
BriGepuTe Bce BepHbIE OTBETHI:

1. Yewm BbllI€ CTaHJAPTHBIN IEKTPOAHBIN MOTEHIMA METaJlIa, TEM
BBIILIE€ €70 TEPMOIUHAMUYECKAs! CKIOHHOCTb K KOPPO3HH.

2. Hamuune B DJEKTPOIUTE KUCIOPOJA YCKOPSET KOPPO3HIO
0OJIBIIMHCTBA METAJIJIOB 3@ CUET KaTOJHOU NENOJSIpU3aIIH.

3. PasHoponHblEe MeTalIbl B KOHTAKTE B 3JIEKTPOIUTE KOPPOIUPYIOT
ObICcTpee, YeM KaXKIbIi MO OTAEIbHOCTH.

4. IlpogyKTel  KOpPpO3MM  BCerJa  3aMeNIsloT  JalbHeWlee
paspylLIcHHE MeTalIa.

OTBETHL: 2, 3

OIIK-1.3.1

3 Tum) 3agaHue 3aKpPBITOrO TUIIA HA YCTaHOBJIEHHE COOTBETCTBUS.
WNuctpyknus: [IpounTtaiite TEKCT M yCTaHOBUTE COOTBETCTBUE. K Kaxaon
NO3MIIMK, JAHHOM B JIEBOM CTOJOLE, MOAOEPUTE COOTBETCTBYIOLIYIO
MTO3UIIMIO B TIPABOM CTOJIOIIE.

YCcTaHOBUTE COOTBETCTBHE MEKIY XMMHUUYECKUM IIOHATHEM, IPOLECCOM
i BenuyuHON (1-5) M ero xapakTepUCTHKOM MM MaTeMaTUYeCKUM
BeIpaxkeHreM (A—/]). K kaxmoil mo3uiinu u3 JIeBOro cTojdma moadepure
COOTBETCTBYIOLLYIO MO3UIMIO U3 ITPABOTO CTOJIOMLA.

A. TemoBoii >ddexr peaxkuuu
3aBMCHUT TOJBKO OT HAYAJIBLHOIO U

1.3aKkoH IeHCTBYIOMNX MAcC

OIIK-1.3.1




KOHCYHOI'0 COCTOAHHA CUCTEMBI U

JUISl TOMOT€HHOM peakLu
HE 3aBHCHUT OT MyTH NIEPEX0/1a.

aA+bB—cC+dD
2 3axon I 0 F-Fy
JaKor fecea B. AG = AG" + RTIn—<—=-
4 1B
B. [Ipu MOBBILICHU T

3. Mossipras KoHueHTparus Temneparypbl Ha kKaxable 10 °C

9KBUBaJICHTa (HOPMAJILHOCTh) | CKOPOCTh TOMOI€HHOW pEaKkluu
yBeJIMuuBaeTcs B 2—4 pasza

meemecmea MOJIb - 11

2
B aHT_l" o q) (1) a M«azqemma Vpacm({opa K6

4.YpaBHEHUE U30TEPMBI I. C,=

5.I0Ipasmiio Baur-I'opda (mns _ a b

CKOp boa A V_k'[A] [B]
pPOCTH PEAKIUH)
12345

4 tun) 3ajaHue 3aKPHITOrO TUIIA HA YCTAHOBJIEHUE OCIIE10BATEIILHOCTH.
Wuctpykuus: [IpounTaiite TEKCT U yCTaHOBUTE MTOCIEA0BATEIBHOCTD.
[TpounTaiite TEKCT, BBIOEPUTE IPABUIIBHBIN OTBET U 3alUILIUTE
apryMeHTbI, 000CHOBBIBatoLME BEIOOP. Pacnonoxuts anemeHTs [1A
HNOJArPYIIIbI B HOPSAJKE YCUIICHUS] METAJUIMYECKUX CBOMCTB!

a. Be, Mg, Ca, Sr, Ba, Ra;

b. Mg, Be, Ca, Ra, Sr, Be;

c. Ca, Mg, Be, Sr, Ra, Ba; OIIK-1.3.1
d. Sr, Ra, Ba, Ca, Be, Mg;

e. Ra, Ba, Sr, Ca, Mg, Be

AprymeHTHpOBaHHBINA 0TBET: C yBEITMUYEHNEM aTOMHOTO pajuyca

YBEJIMUYUBAIOTCA BOCCTAHOBUTEIIBHBIE CBOMCTA, TO €CTh METAJUIMUECKUE,

paauyc B IICD B nmoapymnmne cBepXy BHU3 yBEJIUYUBAETCS,

COOTBETCTBEHHO U METAJLIMYHOCTD YBEIMYNBAETCS

[IpaBUIBHBIN OTBET: a

5 Tum) 3a7aHKe OTKPBITOrO THIIA C PA3BEPHYTHIM OTBETOM.

WNucrpyknumsa:  [IpouwraiiTe  TEKCT WM 3alUMIIUTE  Pa3BEPHYTHIN
00OCHOBaHHBIH OTBET.

[TpounTaiite 3ajaHue U 3aMUIIUTE Pa3BEPHYTHI OOOCHOBAHHBIN OTBET

Kakue KBaHTOBBIE YHCIA TIOJHOCTBIO  XapaKTEPU3YIOT  SHEPTHUIO

JJIEKTpOHA

OtanoHHBIN OoTBET: B kBaHTOBOWM MexaHuke Kaxzaas AO omnpeznensercs

TpeMsi KBAaHTOBBIMH UHCIaMHM: 7 — TJABHOE  KBAHTOBOE YHCIIO,

orpenenser ooumii 3anac sHepruu (MpuHUMaeT 3Hadenus 1,2,3 u T.1. 10 OIK-1.3.1

©), [ — opbuTalbHOE KBAaHTOBOE YMCIIO ONPENENsIeT OpOUTAIbHBII
MOMEHT KOJINYECTBA JBMKEHUH 3J1eKTpoHa (mpuHumaet 3Hadenus 0,1,2,3
u T.a. 10 n-1). KaxkmaoMy 3HaUY€HHIO TJABHOTO KBAaHTOBOTO YHCIIA,
COOTBETCTBYEeT 7 3HAYCHHUNW OpPOUTAIILHOTO KBAaHTOBOTO uYucna /.
OpOuTanbHBIE MOMEHT KOJNMYECTBAa JBWKEHHUH, 3TO BekTop, (L) ero
a0CoNIOTHAsT BETUYMHA TPUHUMAET CTPOTrO OINpeAeTEHHbIE KBAaHTOBBIC
3HaueHus. TakuM  oOpa3oMm, oO0o03HaueHHWe JO0O0T0  MOIYpPOBHSA
OTIpe/ICNAeTCSl ABYMS KBAaHTOBBIMHU YHCJIIAMH, TJIABHBIM M OPOUTATHHBIM
KBAHTOBBIMHM YHUCIIAMH. 11, — MAarHUTHOE KBAaHTOBOE YMCJIO OIPEENIIET




BO3MOJXHBIC 3HAYCHHA HNPOCKIHUU Op6PITaJIBHOFO MOMCHTA KOJIMYCCTBA
ABYOKCHHUS DJICKTPOHA HAa (bHKCPIpOBaHHOG HaIpaBJICHHUE B ITPOCTPAHCTBE.
mg —CIIMHOBOC KBAHTOBOC YHCIIO — COOCTBEHHBI MAarHUTHBIH MOMEHT

UMITyJIbCa, IPOEKIMs BEKTOPA CIMHA Ha ONPEIEICHHOE HAaIIPaBICHUE
1
BHEIIIHETO 110JIs1, MOXKET IPUHUMATh 3HAUCHUS M = iE. Taxum obpazom,

HOJIHYIO DHEPIUI0 DJICKTPOHA XapaKTePU3YHOT: n — TJIABHOE KBAHTOBOE
4qucI0 U/ — opOUTAIbHOE KBAHTOBOE YHUCIIO.

ltumn) 3aganne KOMOMHUPOBAHHOTO TUIIA C BBIOOPOM OJHOT'O BEPHOIO
OTBETAa U3 YETHIPEX MPEUIOKCHHBIX 1 000CHOBaHUEM BHIOODA.
WNuctpyknus: [IpounTaiite TEKCT, BBIOGPUTE MPABUIIBHBINA OTBET U
3aMHIIUTE APTYMEHTBI, 000CHOBBIBAIOIINE BHIOOP OTBETA
3aKOH, KOTOpBIM TJIACUT, 4YTO KOJUYECTBO Tra3a, PacTBOPEHHOIO B
JKUJKOCTH,  MPOMOPLHHMOHATIBLHO  €r0  MapUUaJbHOMY  JABJICHUIO:
a.3akoH/lanbpTOHA
b. 3akoH I'eit JIroccaka
c.3akoHI eHpu
d. 3akon Payins

MIpaBUJIBHBIN OTBET C.

OOocHoBaHME OTBeTa: 3aKOH, IO KOTOPOMY TIpU TOCTOSHHOM
TEMIIepaType pacTBOPUMOCTD (KOHIIEHTpaIusI) ra3a B JAHHOM
JKUJKOCTH TIPSIMO  TIPOTIOPIIMOHATIbHA ~ JABJICHUIO OTOTO Tras3a Hal
pacTBOpPOM .OMMCAH AHTJIUMHUCKUM XUMUKOM Y. ['eHpu 3akoH mpuroneH
UL U UJICATIbHBIX W MPEAebHO pa30aBlIEHHBIX pacTBOPOB U
HeBbicOkux paaBineHuil. Cy = K P, K — koncranra I'enpu, -P-
napiuaibHoe napienne, Cuv — MOJsipHasi KOHIIEHTpAITusl.

OIIK-1.V.1

2tun) 3ajaHue KOMOMHUPOBAHHOI'O THUIIA C BLIOOPOM HECKOJIBKUX
BapHaHTOB OTBETA U3 MPEAJIOKEHHBIX U pa3BEPHYTHIM 00OCHOBAaHUEM
BbIOOpa. CKOPOCTh XUMHUYECKUX peaklui ((pakTopsl, BIUAIONINE HA
ckopoctb). UncTpyknus: [IpounTaiite Texct. Boibepure 18a BEpHBIX
YTBEPKACHUSI U3 YETBIPEX MPENTIOKEHHBIX.

3anuiuTe 000CHOBaHHUE (apryMEHTHI) Balllero BbIOOpa.

Peakuus A(tB.) + 2B(r) — C(1) + D(1) + Q (9K30TepMUUecKasi)
IIPOBOAMTCS B 3aKPBITOM PEAKTOPE MPU NOCTOSTHHOM JaBieHuu. Jlis
YBEJIMYEHUSI CKOPOCTH peakivy B 4 pa3a pu HEU3MEHHOM 00BbEMeE
peaKkTopa MHKEHEP MPEIIOKIIIL: | .yBEIMUNUTH TaBJIECHUE B CUCTEME B 2
pa3a; 2. yBeIMYUTh KOHLIEHTpaLMIo raza B B 2 pa3a; 3. yMEHbIIUTD
temneparypy Ha 20°C (TemnepaTypHbIid KO3 OULIUEHT Y = 2) 4.
M3MEIBYUTH TBEPAOE BEMIECTBO A Bribepute
JIBa BEPHBIX BaApUaAHTA U3 YETHIPEX:

A)lu?2
B)2u3
C)2u4
D)l u4
(xnrou)mpaBuiibHEI oTBeT: C) 2 11 4

O6ocHoBaHME BBIOODA:

1./1ng BapuaHTa 2 (yBeIMUNUTh KOHIEHTpauio B B 2 pa3a):

OIIK-1.V.1




CKOpOCTh peakIuy 3aBUCUT OT KOHIICHTPAIIMH ra3000pa3Horo pearenta B
(10 3aKOHY JIEHCTBYIOIIMUX MacC AJis TeTepOreHHOM

peakuu: v=k-[B]2v=k-[B]2, Tak kak TBEp0€ BEIIECTBO A HE BXOJHUT B
KMHETUYECKOE ypaBHEHHUE, €CIIU €ro IUIOMIA b TOBEPXHOCTH MMOCTOSIHHA).
VBenuuenue [B][B] B 2 pa3za npu 2n=2 (cTeNeHb = CTEXUOMETPUUECKOMY
K02 QHUIMEHTy) 1aéT yBeNTHYeHHe CKOPOCTH B 2°=4 pasa.

DTO0 MpsSMOE U TOYHOE BBITIOJHEHUE YCIOBHS 3a/1a4H (yBEIIMYCHHE
CKOPOCTH POBHO B 4 paza).

2. J1ns BapuanTa 4 (M3MENbUUTH TBEPIOE BEIIECTBO A):

B reteporenHoii peakiiuu CKOpOCTh TUMUTHPYETCS IJIOMAAbI0 KOHTAKTa
das.

H3menpuenne A pe3Ko yBEIMUUBACT yIEIbHYIO OBEPXHOCTH TBEPAOTO
pe€areHTa, 4To yBEJIMYMBAET YHCIIO CTOJIKHOBEHHU MOJIEKYJI B ¢
MTOBEPXHOCTHIO A.

tun3) 3ajaHue 3aKphITOro TUIA Ha YCTAHOBJIEHUE COOTBETCTBUS.
Wuctpykuusa: IlpounTailTe TEKCT W yCTAaHOBUTE COOTBETCTBHE..
YcTraHOBUTE COOTBETCTBHE MEXKIY THIIOM XHUMHYECKON CBSI3M (JIEBBII
CTONOEIl) U XapaKTEePHBIM CBOMCTBOM WIJIM NMPUMEPOM BellecTBa (IIpaBblid
croJiden).
1. Merammueckas A. Bricokast TBEpAOCTh, OUECHb

CBSI3b BBICOKAsl TEMIIepaTypa IJIaBJICHUS,

JIUAJICKTPHUK (anmas)

2. HWonHas cBs3b b. DnekTponpoBoIHOCTh, KOBKOCTb,
MeTaJIITMYECKUM Oeck (Meb)

3. KoBanenTtHas B. IloBbiieHHas temmneparypa
HETOJISIPHAS CBA3b | KUIICHUSI CHUPTOB 10 CPABHEHUIO C
YIJIEBOJOPOAAMU

4. BopopoaHas I'. XpynkocTs, BEICOKasl TEMIIEpaTypa
CBS3b IUIABJIEHUS, DJIEKTPOIIPOBOJHOCTD B
(mexxmonekyisipH | pactBope (NaCl)
as)

1234
OTtBeT: ——i—

bI'AB

OIIK-1.V.1

Tun4) 3anaHue 3aKppITOro THUMA HA YCTAHOBJIEHUE MTOCIE10BATEILHOCTH.

WNuctpyknusa: I[lpounrtaiitTe TEKCT M YCTAaHOBUTE IOCIIEIOBATEIBHOCTD.
3anummTe COOTBETCTBYIONUIYIO IIOCIEI0BATEIBHOCTE OYKB ClI€Ba HAIPaBo.
[IpounTaiiTe TEKCT M YCTAaHOBHUTE IIOCJIENOBATEIBHOCTE B IOPSAKE

YBEIIMUYECHUSI Macchl pacTBOpEHHOTO NaxSO4, BelecTsa, 00BEeMBI
pacTBOPOB OJIMHAKOBBIE, TUNIOTHOCTh MPUHATH ~ 1, eciIM KOHUEHTpalus
3TUX PACTBOPOB:

a. 0,1mpouentHass  b. 0.1MonsapHas

c. 0.1lnopmanpHas  d.0.1 MonsuibHAS

3anuiuTe COOTBETCTBYIONIYIO IMOCIEI0BATEILHOCT OYKB ClIeBa HAIIPABO.
[TpaBunbHBIN OTBET: a,c,d,b

OIIK-1.V.1
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tun 5) 3ajaHue OTKPBITOrO TUIIA C Pa3BEPHYTHIM OTBETOM. MHCTpyKIMS:

OIIK-1.V.1




[TpounTaiiTe TEKCT U 3alUIINTE PA3BEPHYTHIII 000CHOBAaHHBIN OTBET.
[Ipoananm3upyiite Tpu BemecTBa: Anmas (KoBaJeHTHAs
KpUCTaJlJIM4ecKas pemierka), Meap (MeTaumueckasi KpUCcTauInyecKas
pemerka), [TonusTuIeH HU3KOHM MIIOTHOCTH (aMOP(PHO-KPUCTAILITUHIECKUI
nosiumep). st kaxxaoro BemectBa: 1.ONuiInTe TUI XUMUYECKOU CBSI3U
U THUI KPUCTAJUNIMYECKON PELIETKH (MM HAIMOJIEKYJISIPHOU CTPYKTYPBI)
2. YKaxxuTe He MEHEE JIByX MaKPOCKOIIMYECKUX CBOMCTB, BHITEKAIOLIUX U3
€ro cTpoeHust (Hampumep, TBEPAOCTh, IEKTPOIPOBOTHOCTD,
IUIACTUYHOCTD, TEMIIEPATypa IJIaBJICHUS, XUMUUYECKAsi CTOMKOCTb).

3. O0bscHUTE MEXaHU3M OJHOTO M3 ATUX CBOWCTB HA aTOMHO-
MOJIEKYJIIPHOM YPOBHE.

4. IlpuBenure npuMep TEXHUUECKOTO IPUMEHEHUS, KOTOPOE HAIIPSIMYIO
00yCJIOBJIEHO OIIMCAHHBIM CTpOEHUEM. JlONOJHUTENBHOE 3aJaHue (11
yIIIyOJIEHHOTO OTBETA):

[Tpennoxure, Kak MOKHO U3MEHUTH CTPYKTYPY MOJIMATUIIEHA, YTOObI
MOBBICUTH €r0 IPOYHOCTh U TEIJIOCTOMKOCTh. Ha30BHUTE MOTyUYEHHBII
Marepual U YKa)KUTe OAHO €ro TEXHUYECKOE IPUMEHEHHE.

(Knrou)OtBer 1. Anma3 - CBsi3b: KOBaJICHTHAs HEMOJSpHAS (G-CBSI3H,
sp’-rubpunuzanus). Pemerka: aromnas, TeTpasnpudeckas. CBoicTBa:
MakcumanbHasi TBepaocTb o Moocy (10). Ouens Bbicokasi TeMIieparypa
mwiasnenus (>3700 °C).AusnexTpuk (OTCYyTCTBUE CBOOOIHBIX
AJIEKTPOHOB).MexaHNU3M TBEPIOCTU:BCE aTOMbI YIIIEPO/Ia COETUHEHBI
IIPOYHBIMH HAINPABJIECHHBIMHU KOBAJIEHTHBIMH CBSI3IMU B TPEXMEPHBI
kapkac. [Ipu BHelIHeM BO3/1€HCTBHM CMEILIEHHE aTOMOB TpeOyeT pa3pbiBa
OOJIBIIIOTO YKCIIA CBSI3€H, UYTO SHEPreTUYECKU HEBBITOTHO — BBICOKAs
COIPOTHUBIIAEMOCTb LIapalaHuio. TeXHUUECKOE IPUMEHEHHE:
anMasHble OypoBbI€ KOPOHKH (TBEPAOCTH MO3BOJISET pa3pyllaTb TOPHBIE
nopobl). 2. Menp - CBsA3b: MeTauTHUecKas (3JEKTPOHHBIH Ta3).
Pemerka: rpanenentpupoBanHas kyounueckas (I'LIK), minoTHas ynakoBka.
CBOMCTBA:BBICOKAS 3JIEKTPO- U TEIIONPOBOIHOCTh. Bricokas
IJIACTUYHOCTD (KOBKOCTB), JI€TKO Jehopmupyetcsi. CpaBHUTEIBHO
HEBBICOKasl IPOYHOCTH Ha pa3pblB. MexaHu3M
AIIEKTPONPOBOAHOCTH :BAJICHTHBIE 3JIEKTPOHBI MEIH EIOKAIN30BaHbl U
00pa3yIOT «3IEKTPOHHBIN ra3». [lon necTBUEM EKTPUYECKOTO MO
OHU JAPEHPYIOT K MOJOKHUTEITBHOMY JIEKTPOY, 0O0ecreunBasi TOK.
OTcyTcTBHE KOBAJIEHTHBIX HAIIPABIEHHBIX CBA3EH MTO3BOJISAET DJIEKTPOHAM
JBUTAThCS MOYTH 0e3 paccesiHus TexHndeckoe NpUMeHeHNe:Ka0enu
pOBOJIa (BBICOKAS 3JIEKTPOIPOBOIHOCTD + MIACTUYHOCTD IS
BOJIOYCHHS ).

3. Hommatunen auskoit mwiotHocty (ITOHIT)Cease: koBanenTHsie (C—C,
C-H) B nensax + cnaOble BaH-[ep-BaabCOBBI CUIIBI MEXKAY LIETISIMHU.
Crpyktypa: yactuuHo kpuctamumyeckas (40-60%), octanbHoe —
amopdHnas ¢aza.CpoiicTBa: THOKOCTb U IACTUYHOCTH. Huzkas
temrieparypa 1asinenus (~110 °C).Xopomias XuMu4eckas CTOMKOCTb K
MOJIIPHBIM PACTBOPUTENAM (BoJE, KUCT0TaM ). MexaH3M THOKOCTH.
Crnabble MEXMOJIEKYIIIPHBIE CHIIBI MEXKIY LEMSIMHU MO3BOJISIOT UM
CKOJIB3UTh APYT OTHOCUTENBHO Jpyra. B amopdubIx obnactax nenu




MOTYT IMOBOPAUMBATHCS M U3TUOATHCS, YTO 00SCTICYNBACT HU3KYIO
YKECTKOCTh U 3JIACTUYHOCTh. TeXHUYECKOE MPUMEHEHHE:

VYIakoBouHas IJICHKA, U30JIs1Us KaOesei. JlomoIHuTeIbHOE 3a/IaHne
(TOBBILIEHUE TPOYHOCTH M TETUIOCTOMKOCTH MOIUATUIICHA)
Monudukanus:Co3nars cruthiid monudtuiieH (PEX) — BBenenue
MOTIEPEYHBIX KOBAJICHTHBIX CBSA3CH MKy IENsIMHU (paauaioHHast HIN
nepoKcuaHas cimBka).lismenenHsie cBoiicTBa: [loBBIIIIEHHE TPOYHOCTH H
terocTorkocTd (10 ~120—-150 °C).Camxenue nonzydectd. CHIKEHHE
AIIACTUYHOCTH (MaTrepuaj CTAaHOBUTCS TEPMOPEAKTHUBHBIM)

11

tunl) 3ananne KOMOMHUPOBAHHOTO THITA C BLIOOPOM OJTHOTO BEPHOTO
OTBETAa U3 YEThIPEX MPEIOKEHHBIX U 000CHOBaHHEM BbIOODA.
WNucrpykuus: [IpounTaiite TekcT, BEIOSPUTE MPABIIBHBIN OTBET U
3aMUIINTE apryMEHThI, 000CHOBBIBAIOIINE BEIOOP OTBETA
Iepuon nosypacnaza paauoakTusHoro usoromna “C cocrasnser 5730
net. Ecnu B apxeonornyeckom obpasie ocranoch 12.5% ot
TIepBOHAYANILHOrO coziepskanus *C | CKOJIBKO JIET IIPOIIO C MOMEHTA
rubenu opranuzma’?

1. 5730 ner

2. 11460 ner

3. 17190 ner

4. 22920 ner

Otser 17190 net

2.5% = 1/8. 3a 1 nepuon nomypacmana ocraercst 50%, 3a 2 -> 25%
3-5730= 17190 net

OIIK-2.V.1
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2 Tun) 3agaHue KOMOMHHMPOBAHHOTO THUIA C BBIOOPOM HECKOJIBKHX
BapHaHTOB OTBETa M3 IPEAJIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAHHEM
BbIOODA.

Wuerpykuust: IlpounrtaiiTe TekcT, BBIOEpUTE NpPaBUIbHBIE BapUaHTHI
OTBETA M 3aIUIINTE APTyMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.
VYcnosue: Jlnsa peaknuu 2A+B— C sKcriepuMEHTaNbHO HAWICH 3aKOH
CKOpOCTH XuMudeckoi peakiuu: v=k[A]2[B]

Bri6epute Bce BepHbIE yTBEPKICHHUS.

1.061mi mops0K peakuuu paBeH 3

2.Pa3mepHocTh KOHCTaHThI ckopocTH k (B cucreme CU, koHLeHTpalus B
MOITB/M?, BpeMs B ¢) — MS-Monb 2-¢ !

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

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

5.Ecnu onHoBpemenHo yBenmnuuTh [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 ¢ 000CHOBAHUEM:

OIIK-2.V.1




[TpaBuiibHBIN BapuaHT: I (Bce BEpHBI).

(1) Iopsimok = crenenp mo A (2) + crenens o B (1) =3 — BepHo.
(2) v=k-[A]’[B] — mons/(m>-c) =
k-(monb/M*)?+(Mons/M>)=k- (Mo’ /M’ )— k=M%/(MomB>-C) BepHO.
(3) [A] -2 — (2)*= 4 pa3a — BepHO.

(4) [B] -2 — 2-1 = 2 paza— BepHo.

(5) 222! = 4.2 = 8 — BepHo.
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3 tun) 3asaHue 3aKpbITOIO THUMA HAa YCTAHOBJIEHHE COOTBETCTBHUS.
Nucrpykuus: [IpounTtaiite TEKCT U yCTaHOBUTE COOTBETCTBHE. K Kakaou
NO3MLIMK, JAHHOW B JIEBOM CTOJNOLE, HOJA0EpUTE COOTBETCTBYIOLIYIO
NO3UIMI0 B IIPaBOM CTOJOLE. IIpounTaiite TEKCT M YCTaHOBUTE
coorBercTBHUE. K Kak/101 MO3UIMH, JaHHOM B JIEBOM CTOJI0LIE, OAOEpHUTE
COOTBETCTBYIOIIYIO IO3UIHUIO B IPAaBOM cToJOIE. B KOHTakTe HaxomaTCs
METAJIJIBI B PA3JIMYHBIX CpeJax KaKUe MPOLECCHl POTEKAOT Ha KaToE.

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 42H0-48 — O+ 4H'
5.2H"+2&— Hy’

OIIK-2.V.1
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Tun 4) 3aganue 3aKpbITOro TUIIA HA YCTaHOBIIEHHE MOCIIEI0BATEIbHOCTH.
HNuctpykunms: IIpounTaiite TEKCT M YCTaHOBHUTE IIOCIIEIOBATEIBLHOCTD.
3anummTe COOTBETCTBYIONIYIO ITOCIIEI0BATEIbHOCTE OYKB CI€Ba HAIIPABO.
[IpounTaiiTe TEKCT M YCTAaHOBUTE MOCJIEIOBATENBHOCTh  METAJIOB,
KOTOpPBIE BOCCTAHABIMBAIOTCS HA KaTOZE MpPU AIIEKTPOJIHM3E PacTBOPOB
coneii:1. Cynbpar Meau, 2. Hurpar cepebpa, 3.Cynbdar xenesa,
4.Cynpdar nunky. IlpaBunbHblii oTBeT:2,1,3.4.

OIIK-2.V.1
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Tun 5) 3aganue OTKPBITOrO TUIA C Pa3BEPHYTHIM OTBETOM.
Wucrpykuua:  IIpouwraiite  TEKCT M 3alUIIUTE  Pa3BEPHYTHIN
0o0ocHOBaHHbIN oOTBeT. llpounTaiiTe TEKCT M 3alMIIUTE pPA3BEPHYTHIN
o0ocHOBaHHBIN oTBeT. JlaiiTe onpeneneHue pacTBopa, yKakuTe CBOWCTBA
pPacTBOPOB M CIOCOOBI BBIPAXKEHUS KOHIIEHTPAIIH.
(xyrou)DTanoH OTBeTa: PacTBOp-3TO OAHOpPO/AHAS TOMOTEHHasl cUcTeMa
COCTOAIIAsE U3 PACTBOPUTEIS PACTBOPEHHOTO BEIIECTBA U IIPOJYKTOB MX
B3aUMOJICHCTBUA. (MOHBI, MOJEKyJbl) OCHOBHOM XapaKTEePUCTHKON
pacTBOpa sBisgeTcA ero cocras. CocTas onpenensercs
KOHILICHTPALUAMU:

m,

MIPOLIEHTHAS: C%(Macc) = -100%
m

p-pa

m

Cy =
MOJISIpHAs:

n
VoM
m
R VENT
HOpMaJIbHasd: e
sewecmea lxe

C, = Mmonb [ ke

MOJIAJIbHAA: M sewecmea m pacmeopumens

OIlK-2.Y.1
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1 tun)3agaHue KOMOMHHPOBAHHOTO THIA C BHIOOPOM OJHOTO BEPHOTO

OIIK-2.¥.1




OTBETAa U3 YETHIPEX MPEUIOKECHHBIX U 000CHOBaHHEM BHIOODA.
WNucrpyknusa: IlpounTaiiTe TeKCT, BBHIOCpHUTE TMPABWIBHBIA OTBET U

3aMMIIATEe apryMEHTHl, 00OCHOBBIBAIOIINE BBHIOOp OTBeTa. IIpounTaiite
TEKCT, BBIGCpI/ITe HpaBI/IHBHHﬁ OTBCT n 3aIIMIINTC aprMeHTBI,
000CHOBBIBaKOIKUE BHIOOP OTBeTa. [IpM 37eKTponn3e BOIHOTO pacTBOpa
... Ha BHCKTpOI[aX HpOI/ICXOI[SIT HpOHeCCbI:

2H,O+2e=H, +20H, S* —2¢=15°

a. NaxSOy; b. CdSOs ;
c.CuS; d. NaxS ;
e. NaxSO3

[IpaBunbHbIN OTBET d.

Ob6ocHoBanue: Conb, 00pa3oBaHHAs AaKTUBHBIM METAJJIOM, 3JIEKTPOIHBIN
NOTEHLIMaJ MeTajula MEHblIe MOoTeHIMana Bojopoaa u3 Boubl( -0,76B),
IIOATOMY Ha KaroJe BOCCTaHABIMBACTCS BOAOPOI M3 Boabl, Ha aHoze

OKHCJIACTCA KHUCIOpOA W3 BOABI, TAK Kak BHGKTpOHHLIﬁ IIOTCHIIM Al

0 _ v 0 _
@g o =—0,48B MeHbllIe YeM DICKTPOIHBII MOTCHIUHAN @y, ,,, =+1,368
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2 tun)3ajaHue KOMOMHHMPOBAHHOIO THMA C BBIOOPOM HECKOJIBKUX
BapHaHTOB OTBETa M3 IPEIJIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAHHEM
BBIOOpA.

Unctpykuus: IlpounTtaiite TEKCT, BbIOEpUTE MpaBUIbHBIE BAPUAHTHI
OTBETA U 3aIUIINTE APTYMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.
Ipounecc Fe?* + 2e = Fe’ mpoucxoaut B raabBaHUYECKOM DIIEMEHTE,

KOHIIEHTPAIUK CoJei | MOITb/ I
a.Mg | MgCls || FeSO4 | Fe b.Fe | FeClz || NiCl2 | Ni
c.Al| AlCl3 || FeCly | Fe d.Fe | FeSO4 || CuSO4 | Cu
IIpaBunBHBIN OTBET: a, C.

O6ocHoBanue: I[lporecc BOCCTaHOBIICHHSI TPOUCXOJUT HA DIEKTPOJE,

0 _
Py i = —0,25B

MOTEHIIMaN KOTOpOoro 0oJiee AIeKTPONOI0KUTETbHBIN.
qoﬁeh e = —0,44B BoccTaHOBHUTENL Ni™

2+

0 0
= > —
P e +0,34B P e 0,44B BoccTaHOBHTEIb Cu

0 0 2+
- < = —
P 1,668 - 0,44B BoccranoBuUTEIb Fe

0 0 2+
= — < = —
P i 2,368 P ire 0,44B Boccmanosumenb  Fe

OIIK-2.V.1
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3 tun) 3amaHue 3aKpbITOrO THUMA HAa YCTAHOBJIEHHUE COOTBETCTBUS.
WNuctpyknus: [IpounTtaiite TEKCT M yCTaHOBUTE COOTBETCTBHE. K Kaxaon
NO3MIIMK, JAHHOM B JIEBOM CTOJOLE, MOAOEPUTE COOTBETCTBYIOLIYIO
MO3UIMI0 B TIPaBOM CTOJOILE. [IpounTaiite TEKCT M YCTaHOBUTE
cootBercTBHE. K Kak/10# MO3UIMH, JaHHOH B JIEBOM CTOJNOLIE, TOA0EpHUTE
COOTBETCTBYIOIIYIO TO3UIIMIO B NPaBOM cToJOIe. B KoHTakTe HaxoasaTcs
METaJUIbl B Pa3JIUYHBIX CPEIaxX KaKUe IPOLECCHl IPOTEKAOT Ha KAaTOAE.

a. Zn/Fe pH <7 1. Pb*" +2e¢ = Pb°

OIIK-2.V.1




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,0-4¢— O +4H"
5.2H"+2¢&— Hy’
Orser:
a b c d
5 2 2 5
4 Tun)3anaHue 3aKphITOrO TUIIA HA YCTaHOBJIEHUE nocaenoBarenbHoct. | OIIK-2.V.1

Wnctpykuus: IlpounTtaiiTe TEKCT MU yCTaHOBUTE IOCIIEIOBATEIBLHOCTb.
3anummTe COOTBETCTBYIONUIYIO TIOCIEI0BATEIBHOCTS OYKB ClIeBa HAIPAaBo.
[IpounTaiiTe TEKCT M YCTAaHOBUTE IOCIEAOBATEIBHOCTh BO3PACTAHUS
3HaueHHs pH MX BOAHBIX paCTBOPOB JJI CIAEAYIOIINX BEIIECTB:
1. Cynbdart xenesza(Ill)
2. Hurpar nutus ,
3. Cuimkar Kajws,
4.CepHas KHCIIOTa

[IpaBuibHbIN OTBET: 4 —1—2—3.
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Stum)3agaHue OTKPHITOTO TUIIA C Pa3BEPHYTHIM OTBETOM. OIIK-2.VY.1
Nuctpykuumsa:  IIpountanTte TEKCT M 3alMIIUTE  Pa3BEPHYTHIM
000CHOBaHHBII OTBET.

JlaiiTe onpenenenye raabBaHUuECKOro 3JIEMEHTA.

OranoH orBera: ["albBaHUYECKUH 3JIEMEHT, 3TO YCTPOICTBA, IPU MOMOILU
20 | KOTOpPOro XMMHYECKasi DHEPIHsl MEPEXOAUT B DJJIEKTPUUECKYIO 3a CYET
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHOTO nporecca. YerpoiicTBo
HpeJCTaBIsieT COOOM JBa 3JIEKTPOJa METAUIMYECKHUX, JJIEKTPOIUT HU
aneKkTponuTudeckuil kimou. Ha anextpoze (karozae) mpoTekaeT Mpolecc
BOCCTaHOBJICHUs KaTHOHOB Ha 3JIEKTpojJe( aHOe)Ipolecc OKHUCICHHUS
MeTajuIa.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOYYaroIIMXCs 3a04HOH (OPMBI
o0yueHusl, IpecTaBieHbl B Tabaume 19.

Tabnuna 19 — IlepedeHb KOHTPOIBHBIX PadOT

No /it [TepeyeHb KOHTPOJBHBIX Pa0OOT

1 OHepreTuka XMMHUYECKHX IPOLIECCOB

1.1 Pacuer TemnoBsIX 3PPEKTOB XUMUYECKUX PEAKIIUI C UCTIOIb30BAaHUEM
CTaHJAPTHBIX TEPMOJIMHAMUYECKUX (YHKIIUH.

1.2 DyieMeHThl XUMUYECKON TEPMOANHAMUKH, PACYET SHTPOIIUH, SHTAIBIINH, SHEPTUH
I'n66c¢a , mepBblil U BTOPOH 3aKOH TEPMOIUHAMUKH.

2 Xumuueckass KHHETHKA

2.1.MexaHu3M XUMHYECKOW PEaKINH

2.2.CKOpOCTh XUMUYECKOHN peaKkuu

2.3.BausgHne KOHIIEHTpaluu peareHToB. OCHOBHOM 3aKOH KUHETUKHU
2.4 Bnustnue temMneparypbl. DJHEprusi akTUBAILlMU IIpolLiecca.

2.5. Bausanue karanuzaropa. [lonstue o katanuze

2.6. XMHUYECKOE paBHOBECHE.

3 Ctpoenue aToma
3.1.KBaHTOBO-MEXaHUYECKAsl MOJIENIb CTPOEHHUS aTOMA.




4 Ilepuoanueckuii 3akoH. [lepogMUHOCTS CBONCTB XMMHUYECKUX DJIEMEHTOB U UX
COCTUHEHUM.

9}

Xumuueckas cBsizb. CTpoeHHE MOJIEKYJ CTPOEHUE TBEPOTO BELECTBA.

(o)

OEeMEHTHI XUMHUH IMOJIYIIPOBOJHHUKOB

7 PacTBopbI, TUCTIEpPCHBIE CUCTEMBI, CIOCOOBI BBIPAKCHHSI COCTaBa PACTBOPOB.
TepMonnHaMuyeckue XapakTEpUCTUKHU Ipoliecca 00pa3oBaHUs paCTBOPOB. CUIIbHBIC U
CJIEIGBIC SJICKTPOJIUTBI, MOHHBIC PABHOBCCHUA B BOAHLIX paCTBOpax, IMPOU3BCACHUC

pPacTBOPUMOCTHU

8 OneKTpoAHbIEe NOTEHIMANA . DIEKTPOABIKYIINE CUIIbL. ["aIbBaHUUYECKHUE FIIEMEHTHI,
pacuér OJIC, ypaBHenue HepHcera.

9 DIEKTPOIN3 PACTBOPOOB M paciiiaBOB. PadmHUpOBaHHE METAILIOB.

10 Koppo3sus Meramuios. XuMudeckas ¥ 3JIEKTPOXUMUYECKAst KOPPO3Us ¢ KUCIOPOIHOMN U
BOJIOPOJIHOM JenoJisipu3zanueit ¢ yuérom pH cpenbl

11 DU3NKO-XMMHUUYECKHE CBOMCTBA MoJuMepoB. CTapeHue moJIMMEepOB IPUMEHEHHUE B
aBUATPUOOPOCTPOCHHUH
10.4. Metonuyeckue  MmaTepuainbl,  OMNpEACNAIOIMe  MPOLEAyphl  OLIEHWBAHUS

MH/IMKATOPOB, XapaKTEpU3YIOMMX dSTanbl (HOPMUPOBAHHS KOMIICTCHLIMH, COAEp)KATCs B
JOKaJIbHBIX HOpMaTUBHbIX akTax [YAIL, periaMeHTHpyOIUX MOPSIIOK U HPOLEAypY
NPOBEICHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUHOM aTTeCTallMi O0yYJarOIIUXCs
I'VAIL

11. Meroaudeckue yka3aHus ISl 00YYarONIMXCs IO OCBOCHUIO JTUCITUTUTHHBI

11.1. Meronnueckue yka3aHus MJigi OOy4yaroOUUMXCS IO OCBOEHHUIO JIEKIIHOHHOIO
MaTepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHUCTEMHOE,
riyOoKoe M sCHOE H3JIoKEeHHe ydeOHoro marepuana. HasHaueHue cOBpEeMEHHOM JieKIuu B
paMKax TUCLUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(POPMAIUIO MO TEME, a B OCBOECHUU
(GyHIaMEHTaJIBHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMs, HOBEHMIINX
JOCTHKEHUI HaydyHOM MbIciu. B yuyeOHOM mporiecce JEKIUs BBIIOIHSAET METO/I0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIeKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHON oO0jacTu 3HaHud, €€ MpoOJeMbl, JaeT LEeNbHOE MPEJCTABICHUE O TUCIUILINHE,
MOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUTMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HaHUM, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIENEBOI YCTAHOBKOM K Ka)KJJOM KOHKPETHOU TEME;

— TIOJIyu€HHE OIbITa TBOPUECKOI paboThl COBMECTHO € MPENoJaBaTeseM;

— pa3BuUTHE TOPOPECCHOHATBHO-JIENOBBIX  KayecTB, JIIOOBM K MpeAMeTy H
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIITICHHUS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbHONW PabOTHI;

— TIOJy4YEHUE 3HAHUH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiine rofbl;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACNSTH TIJIaBHbIE MBICIU U
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSATh HUX B  Pa3IMUYHBIX
bopMyIIHpOBKax);

— TOJy4YeHHUE TOYHOIO MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHATHUH.

JleKMOHHBI  MaTepua’d MOXKET COINpPOBOXKAATHCS JIEMOHCTpAaLMEd ClaliioB U
UCIOJIb30BAaHUEM PA3aTOYHOIO MaTepuaja IpH IMPOBEJEHUM KOPOTKHX JHUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHUS OTJENIBHBIX TEMATHK 10 JUCHUTUIMHE.

CrpyKTypa npeaocTaBiacHus JEKIHOHHOIO MaTepuara:




— JICKIIMH COTTIacHO pazjaenam (Tadin.3) u temam (Tabn.4

B xone BeimonHeHus m1abopaToOpHBIX padOT oOydammuics JOHKEH YIriayOuTh W
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOU METOJMKOW M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 00yyaromerocs.
Brimonnenue mabopaTopHbIX paboT COCTOUT U3 IKCHEPUMEHTATBHO-TIPAKTHYECKOHN, pacueTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

Brimonnenue 51abopaTtopHBIX pabOT OO0ydaromuMCs SBISIETCS HEOTHEMJIEMOH 4YacThIO
U3YYCHUS] JUCIUIUIMHBI, ONpENeiseMOll Y4YeOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYnBarOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33a4 00yYaroIerocs:

— npuoOpeTeHHue HaBBIKOB HCCIEOBaHUS IPOIIECCOB, SBJICHUM U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOM JMCLUIUIMHBL

— 3aKperuvieHUe, pa3BUTHE U JCTAIM3alUs TEOPETHUYECKUX 3HAHUMU, MOJYYEHHBIX Ha
JIEKIIMSIX;

— TIOJyYeHHWE HOBOHM MH(OPMAIINH 110 H3y4aeMOW JUCIUILINHE;

— TpuUOOpEeTeHWEe  HABBIKOB  CAMOCTOATEIBHOW  paboTel ¢ 1a00paTOpHBIM
o0opyaoBaHHEM U pubOopamu.

3ajlanue u TDe6OBaHI/I${ K ITPOBCACHUTIO J'Ia6ODaTODHLIX Da6OT

- Xumus. TermnoBoi 3¢ dEKT (SHTATBINS) XUMUYSCKON peaKkIuy : [ DICKTPOHHBIN
pecypc] : MeToauvecKe yKka3aHus K BBINOJHEHUIO JaboparopHoii padotsl / C.-Ilerep0. roc. yH-
T a3poKOcM. mipubopocTpoeHus ; cocT.: T. E. KpbutoBa. - DnekTpoH. TekcToBble naH. - CIIO. :
Uzn-so I'VAII, 2023. -22 c.

- Xumus : XUMHUUECKUE PEaKIiH, BbI3bIBAIOIINE IIEKTPUUECKHM TOK, SJIEKTPOAHbIE
MOTEHLMAJBI ¥ 3JIEKTPOABUKYIIUE CUIIBI : [ DIEKTPOHHBIN pecypc] : METOAMUYECKHE YKa3aHus K
BBITIOJIHEHHIO JTabopaTtopHoil paboTsl / C.-IleTepl. roc. yH-T a3pOKOCM. TPHOOPOCTPOCHUS ;
coct.: T. E. KpbutoBa. - DnektpoH. TekcToBble qaH. - CII0. : U3n-Bo I'YAII, 2022. - 24 c.

CrpykTypa u hopma oTueTa o 1abopaTopHOM paboTe
1. Ilens paOoTHI.

2. JlabopaTopHoe 000py0BaHUE.
3. OnucaHue 3KCHEpPUMEHTA.
4. OOpaboTka pe3yIbTaToB

TpeboBanusa kK 0hOPMIIEHHIO OTYETA O JIA00pATOPHOU padboTe
OT4éT TOJKEH COJEPIKATh TUTYJIBHBIN JIUCT, a €r0 COJIEPIKaHUE COOTBETCTBOBATH O(POPMIICHHUIO,

corimacHo ['OCT 7.0.100-2018 (3amonHeHHbIE TaOIUIIBI C MTOTYYEHHBIMU YKCIIEPUMEHTATbHBIMU
naHHbIMM) HopmaTuBHast JOKyMeHTanusi, HeoOXxoaumas Uit OQOpMIICHMs, NpUBEAEHA Ha

anexkTpoHHOM pecypce 'Y AIL: https://guap.ru/regdocs/docs/uch

BrimonHeHBI HEOOXOAUMBIE PACUETHI.
[TocTpoens! rpaduueckre 3aBUCHMOCTH OT 33JIaHHBIX ITapaMeTPOB.
CremaHsl BEIBOJEL.

AW N~

BrinonHeHsl KOHTPOJIbHBIE 33aHUsI Ha TeMY J1a00paTopHOil paboTHI.


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

11.2. MeTtonuueckue yka3zaHus Il OOyYaronIuXcsl MO MPOXOXKICHUIO CaMOCTOSTEIIbHON
paboThI

B xone BBINOSHEHUSI CaMOCTOSITEIIBHOM pabOThI, 00yJarONIUiCs BBHINOJIHAET paboTy IO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpErojaBaTelisi, HO 0e3 ero HemocpeJICTBEHHOTO
yuactus. [l oOydaromuxcst 1Mo 3a04Hoi opmMe 0O0ydeHUsT BBITTOJIHEHHE KOHTPOJIBHBIX padoT
SIBIISIETCS DJIEMEHTOM TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U CAMOCTOSITEIIbHON paOOTHI.

[Ipu opopmiieHnH KOHTPOJIBHON PaObOTHI HEOOXOIUM TUTYJIHHBINA JTUCT

Ha TutynbHOM nucTe AOMKHBI OBITh YKa3aHbl: Ha3BaHUE JAMCIUIUIMHBI, Ha3BaHUE
KOHTPOJIbHON PabOoThI, paMuIKs M MHUITMAIBI TTPENoaaBaTelist, (pamMuiusa 1 HHUITMAIBI CTYICHTA,
HOMEp ero y4eOHOM rpynmbl 1 mHu@p cTyAeHdeckoro ousnera . TUTYIbHBIN JTUCT KOHTPOJILHOU
paboTBl  JOHKEH COOTBETCTBOBATh I1a0JOHY, IPUBEIECHHOMY B CEKTOpPE HOPMATHBHOM
nokymenrtanun ['Y Al https://guap.ru/regdocs/docs/uch

B mporecce BBIMOMHEHHsI CaMOCTOSATEIBLHON PaboOThl y oOydvaromierocs (GpopMupyercs
1eJIeco00pa3Hoe TUIAHUPOBAHUE pabOYero BPEMEHU, KOTOPOE MO3BOJISIET €My pPa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HaHHM, Oo0ecreunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B IEPHOJ OOYYCHHS, IOMOTAeT TOJYyYUTh HABBIKA TIOBBIIICHUS
pohecCHOHANBLHOTO YPOBHSL.

MeroandyeckuMu ~ MaTepualiaMy, — HANpPaBJSIIOIMMU ~ CaMOCTOATENIbHYIO  paboTy
00y4arOIIUXCSSBISIOTCS:

— yueOHO-MeTOANYeCKU MaTepuan no aucuuriuge (16 8,9.);
METOJMYECKHE YKA3aHUs TI0 BBHITOJTHEHUIO KOHTPOJIBHBIX padOT CChUIKA HA MaTEPHAIIbI

HEOOXOAMMBIC IS BBITIOJIHEHUSI KOHTPOJIBHOM paboThI: http://lib.guap.ru/ (Pexum pocryna ans
ABTOPU3UPOBAHHBIX HOHLSOBaTeHeﬁ)

11.3. Meronuueckre yKazaHHs JIsi OOYYAIOUIMXCA 110 MPOXOXKACHHIO TEKYIIEro
KOHTPOJISL YCIIEBa€MOCTH.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH MpPEIyCMaTpUBACT KOHTPOJIb KadyecTBa 3HAHHM
00yJaroIMXcs, OCYIIECTBISIEMOr0 B T€UYEHHE CEMEeCTpa C IEeNbI0 OICHUBAHUS XOJa OCBOCHHS
JUCHUIUIMHBL. TeKyIuil KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISETCS IyTeM TEOpEeTHYECKOro
OTIpoca, Ha KOTOPBIA OTBOJMTCS BpeMs Ha OJJHOM U3 3aHATUH B CEpEIMHE YIeOHOTO ceMecTpa, a
TaKXKe  IOCPEJCTBOM  OLIGHKM  pe3yJbTaTOB  BBINOJIHEHUS  NPAKTUYECKUX  paboT.
YIIOBJ'IGTBOPI/ITGHI)HI)IM PEIYIBTAT MPOXOKACHUA KOHTPOJIA CHUTACTCA IIPU IMOJTYYCHHUU HE MCHEC
50% OT MaKCHUMaJbHOI'O KOJMYECTBa OajuloB, KOTOpbIE MOXXET HaOpaTh oOydaromuiics 3a
OTYETHBIN nepuon PGSYJ'II)TaTI)I TCKYIIETO KOHTPOJIA MO3BOJIAIOT BBIABUTH OTCTABAHHUEC OT IIJIaHA
HOJArOTOBKH, HO HANPSIMYIO HE BIUSIOT HA PE3yJIbTaThl IPOMEXYTOUYHON aTTeCTallUu.

B Teuenne cemecTpa CTyIEHTHI:
-BBINIOJIHSIIOT KOHTPOJIbHYIO PaboTy, B pe3yibTaTe NMpPOBEpPKE, KOHTPOJIbHAs paboTa JOKHA
OBITH 3aUTEHA 0 arrecraiuu
- 3alIMIIAIOT JabopaTOpHbIE pabOThHI
- BBINIOJTHSIIOT 33JIaHUS Ha TeMy J1abopaTopHOI paboThI
Jis TeKy11ero KOHTPOJIS yCIeBA€MOCTH UCTIONb3YIOTCS TECTHI, MPUBEIEHHBIE B Tabnuie 18

11.4. Meronuyeckue ykazaHusi JUIsl 0Oy4arolIUXcs MO MPOXOXKICHUIO MPOMEXYTOUHOU
aTTeCTallUU.

IIpomexxyTounass  arrectansi  OOyyalOIIMXCsl — IpeayCMaTpuBaeT  OLIEHUBaHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB 0OyueHus mo aucuumiiuHe. OHa BKIIOYAeT B
ceost:

— auddepeHunpoBaHHbIl 3ayeT — 3T0 (¢dopMa OLEHKU 3HAHUM, IOJyYEeHHBIX
00yYaromuMcs Ipu U3yUYEHUH TUCIUILIMHBI, MOCEUICHNH JIEKIUK, BBIMOJIHEHUH JTa00paTOPHBIX
paboT, KOJJIOKBUYMOB, OTBETa TEOPETHUECKOr0 MaTepualla Ha 3a4éTe C OLIEHKOH  «OTIMYHOY,
«XOpOUIO», «yAOBIETBOPUTEIILHOY, «HEYIOBIETBOPUTEIHHOY.


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

B Teuenue cemectpa cTyaeHTy HeoOxoaumo crnaTh He meHee 50% mabopaTopHBIX pabdoT,
NPEJOCTaBUTh OTYET IO KOHTPOJIbHOW padoTe, BBIIOJHUTH TeCTUpOBaHus B cpeae LMS He Hinke
OLIGHKH "y/IOBJIETBOPUTENIHHO". B cilyuae HEBBINOJHEHHH BBIMICH3JIOKEHHOTO, CTYIEHT, IpU
YCIICIIHOM TPOXOXJICHUH MPOMEKYTOUHOM aTrectaimu B ¢opme aud.3ayera, HE MOXKET
MOJIyYNUTh aTTECTALMOHHYIO OLIEHKY BbIIIE "XOpoIo".

CucremMa OIIEHOK MpH MPOBEIECHUU TEKYIIEr0 KOHTPOJISL U MPOMEKYTOUHOM aTTecTalluu
OCYILECTBIISIETCS B COOTBETCTBUU C PYKOBOJISIIUM JOKyMeHTOM opranuzamuu PJIO T'VAIL
CMK 3.76 «IlonoxxeHue o TEKyIIEM KOHTPOJE YCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTalluu
CTYJIEHTOB ¥ AaCIHPAHTOB, OOYYArOIIMXCS IO OOpa30BaTEIbHBIM MPOTPAMMaM BBICIIETO
obpazoBanus 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.

kadempoit




