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AHHOTaNINA

JucuumimHa «XUMUs» BXOIUT B 00pa30BaTENIbHYIO IPOrPaMMY BBICIIETO OOpa30BaHHUS
— mnporpamMMmy OakamaBpuaTa II0 HaNpaBlICHUIO TMOAroTOBKH/ —crenuanbHoctd 12.03.02
«OnToTEXHUKAa»  HANpaBleHHOCTH  «ONTHKO-3JIEKTPOHHBIE HPUOOPHI M KOMILIEKCHDY.
Hucnurnmuna peanusyercs kadeapoit «NeSy.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTECHITUI:

OIIK-1 «CnocobeH NpUMEHATh ECTECTBEHHOHAYYHbIE M OOIIECHHXEHEPHBIC 3HAHMUS,
METO/Ibl MATEMATUYECKOTO aHAJIN3a U MOJICIMPOBAHUS B MHXKCHEPHOU JIEATEIbHOCTH, CBI3aHHOM
C TPOCKTUPOBAHHEM U KOHCTPYMPOBAaHHEM, TEXHOJOTUSMU IPOU3BOACTBA ONTOTEXHHKH,
ONTHYECKUX U ONTHKO-3JICKTPOHHBIX MPUOOPOB U KOMILIICKCOBY

OIIK-3 «CnocobeH MNpOBOAWTH JKCIIEPUMEHTAIBHBIE HCCIEIOBAaHUS W HW3MEPCHHS,
oOpabarbiBaTh M TMPEACTABIATh TOTYYCHHBIC J/JAaHHBIE C YYE€TOM CHEeHU(DHUKH ONTHYCCKHX
U3MEPEHUIN»

Conepkanue AUCIUIUIMHBI OXBATHIBAET KPYT BOMPOCOB, CBA3AHHBIX C  O3HAKOMJICHUEM
UCTOPUHM XHUMHUH, a TakXKe C OCHOBHBIMU HAINpPaBICHUSIMH W TEHICHIHUSIMH pa3BUTHUS
COBPEMEHHON XUMHHU. JTa HayKa H3ydyaeT MaTepUAIbHBIA MHUpP, 3aKOHBI €ro pPa3BUTHUSA,
crnenupuUecKyro XUMHUYECKylo (opmy ABMKEHHs Marepud. B mporecce u3ydeHHs] XUMUU
BbIpa0aThIBACTCA HAYYHBIM B3TJIS] HAa MUP. 3HAHUE XUMHUU HEOOXOAMMO ISl TIJIOJIOTBOPHOM
TBOPUYECKOH JeATeNbHOCTH OakanaBpa JI000H HampaBICHHOCTU. 3HAHME XHMHH IO3BOJSET
c(opMUpPOBaTh COBPEMEHHOE HAy4yHOE IPEJCTaBICHHE O MAaTEpUU, BEIIECTBE KaK OJHOM W3
BUJIOB JIBMKYIICHCS MaTepuu, MEXaHU3Me MpPEeBpalleHU XUMUYECKUX COCIMHEHH, CBOMCTBAX
MaTepHaJIOB O XMMUUYECKHUX IMpOIeccax B COBpEeMEHHOU TexHuKe. [Ipu m3ydeHun Kypca XMMUu
HEOOXOUMO TPOYHO YCBOHTH OCHOBHBIE 3aKOHBI, OBJIJETh TEXHUKOW XMMHUYECKUX PaCcyETOB,
BBIPAa0OTaTh HABBIKK CAMOCTOSATEIBHOTO BBIMOJHEHUS XUMHYECKHX OKCIEPUMEHTOB U
0000menuss  ¢daxrtoB. [loHMMaHMe  3aKOHOB XHMHH TIOMOXKET CTYJIEHTY B pEIICHUU
HKOJIOTMYECKUX TpobseM. 3HaHHWE Kypca  XHMUU HEOOXOOUMO M JJs MOCIEAYIOLIEro
YCHEMIHOTO U3YYEHHSI CHEIUATbHBIX AUCIUIUIMH.

[IpenonaBanue IUCHMIUIMHBI TpeaycMaTpUBAEeT cleAyromue (HopMbl  OpraHu3anuu
yueOHOro Ipoliecca: JIEKINH, 1abopaTopHbie paboThl, CAMOCTOSITENbHAS padoTa 00y4JaroIIerocs.

[TporpamMmmMoit AUCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BUIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B opme AudhepeHIInpOBAaHHOTO 3a4eTa.

OO0mast Tpy0eMKOCTh OCBOSHUS JMCIMILIMHBI COCTaBIsET 3 3adeTHBIX eawHmibl, 108
4acoB.

S3pIK 00yueHus 0 JUCHMIIUHE KPYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHUS 11O JUCIUTIIIHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
[enp maHHOW AMCUUIUIMHBI — YCBOCHHE CTYJACHTAMH TEOPETHYECKHX OCHOB OOIICH XMMHH,
XUMHUH B@KHEUIIMX OJJIEMEHTOB M WX HEOPTraHWYECKHUX COCAMHCHHIA, dbopMupoBaHHe
XUMHUYECKOTO MBIIIJICHHS Y CTY/ICHTOB, Pa3BUTHE HABBIKOB UCIIOIB30BAaHUS CBEACHH O (PU3HKO-
XUMHUYECKHX CBOMCTBaX pa3jMYHBIX CHCTEM JUII CHHTE3a COOTBETCTBYIOIIMX COCIMHEHUH,
BBITIOJTHEHUE TEPMOJAMHAMUYECKUX W KUHETHUYECKHUX PACueTOB; MPHOOpETEHHE HEKOTOPOTO

OIbITa JSKCHECPUMCHTAJIBbHBIX I/ICCJ'IC,HOBaHI/Iﬁ JIIA pa3pa60TKH

NpUAAHUS MaTephajlaM 3aJaHHOM CTPYKTYpbI
BO3MOXHOCTH CTY/E€HTaM Pa3BUTh M IPOJAEMOHCTPUPOBATh HABBIKU B 00JaCTH MHHOBALMOHHBIX

TEXHOJIOTUU

HOBBIX METOJIOB CHHTE3a,
n KomIuiekca cBoMcCTB. IlpencraBnenue

1.2. JlucumruivHa BXOAUT B COCTaB 00sI3aTENbHON YacTH 00pa30BaTENIbHON MPOrpaMMEI
BEICIIero oopazosanus (naiee — OIT BO).
1.3. IlepeueHb IIaHUPYEMBIX PE3YJIHTATOB OOYUEHHS O JUCLUILIMHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMH pe3ynbTratamu ocBoeHust OI1 BO.
B pesynbrare m3ydeHus MUCHMIUIMHBI OOYYaroOIIUiCs JOJDKEH 00JanaTh CIEAYIOUMMU
KOMIIETEHIIMSIMUA HJTH WX 9acTsMH. KoMIeTeHIMu 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMN U HHINKATOPOB MX JOCTHKCHHS

Kareropus (rpymnna)
KOMIICTCHITHH

KO,Z[ 1 HAMMCHOBAHUC
KOMIICTCHIIMU

KOI[ N HAMMCHOBAHUC MHAHUKATOpa
JOCTHIXXCHHA KOMIICTCHIIMH

O6menpodeccruoHanbHbIE
KOMIIETEHITHH

OIIK-1 Cnocoben
PUMEHSITh
CCTCCTBGHHOHayT-IHI)IG
1 OOIICHH)KEHEPHBIC
3HaHUA, METO/IbI

MaTeMaTU4eCKOro OIIK-1.3.1 3HaTh QpyHIaMEHTATIBHBIE
aHanu3a u 3aKOHBI €CTECTBO3HAHUS, OCHOBHbBIE
MOJIEJIMPOBaHUS B ¢du3nyeckrue 1 MaTeMaTHUYECKUE 3aKOHbI
WHKEHEPHOU OIIK-1.Y.1 ymeTb Ucronb30BaTh
JIESATEIIBHOCTH, €CTECTBEHHOHAYYHbIEC U OOILENH)KEHEPHBIE

CBSA3aHHOM C
MIPOEKTUPOBAHUEM U

3HAHUW MPU PpCHICHUHA MMPAKTUYCCKUX 3a/1a4,
CBA3AaHHBIX C IPOCKTUPOBAHUEM U

KOHCTPYHPOBAHUEM, | KOHCTPYHUPOBAHUEM, TEXHOJIOTHUIMU
TEXHOJIOTHUSIMU MIPOM3BOJICTBA ONTOTEXHUKH, ONITHYECKUX U
MIPOU3BOJICTBA ONTHKO-3JIEKTPOHHBIX MPUOOPOB U
ONITOTEXHUKH, KOMIIICKCOB
ONTHYECKUX U
OTITHKO-
AIIEKTPOHHBIX
puOOpoB 1
KOMIIUIEKCOB
OIIK-3 Cnocoben
MIPOBO/INTH
IKCIIEPUMEHTAIbHBIC
P OIIK-3.VY.1 ymers BbIOMpATh U
WCCIICJIOBAHMS H
UCIOJIb30BaTh COOTBETCTBYIOIINE PECYPCHI,
Ob6menpodeccnoHanbHbIe | H3MEPEHUS,
COBpPEMEHHBIC METOIUKH U 000pyI0BaHUE
KOMIIETEHIINHU 00pabaTeIBaTh U
JUTSI TIPOBENICHUS YKCIIEPUMEHTATBHBIX
MIPEJICTaBIISITh

HOJTyYCHHBIE TaHHbIC
C Y4eTOM crenu(puku
OIITHYECKHX

WCCIIEIOBAHUIN U U3MEPEHUI




\ MU3MEpEeHUI \

2. Mecro nucuumumHbl B cTpyktype Ol
Jucuumnirna MokeT 0a3upoBaThCsl HAa 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHCS
IIPU U3YYECHHUH CIIEAYIOUIUX TUCLIUILINH:
— «Marematuka. MaTeMaTHUYECKUM aHAIU3,
— «Marematuka. Teopust BEpOATHOCTEN U MaTEMaTUYECKAsi CTATUCTHUKA »,
— «Dusuka»
— «Mudopmaruka»

3HaHus, TMOJYYECHHbIE NPU HM3YYEHHWHU MaTepuaia JaHHOW JUCHMIUIMHBIL, HUMEIOT Kak

CaMOCTOSITEJIbHOE 3HAaY€HWE, TaK W MOTYT HCIIOIb30BAaThCS IPH H3YyYEHUU JPYTUX

JACIUATLINH

— «MmxeHepHas ¥ KOMIBIOTHEPHAS rpaduKay,

— «Metponorusy,

— «MarepuasioBeeHue»

— «OCHOBBI TEOPUU ONTHUYECKUX CUTHAJIOBY

— «OIEKTPOAMHAMHUKAY

— «PagnoTexHHUYECKHE IIETTN U CUTHAJIBI

— «OCHOBBI OIITHKN

3. OOBEM ¥ TPYTOEMKOCTh TUCITUTUIAHBI

Jlanabie 00 o0meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB y4eOHOMU
paboTHI 1O AUCIHUIUIMHE (U pactpeiesIieHne TON TPYJOEMKOCTH IO CEMECTPaM) MPEACTaBICHBI B
Tadymue 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUTNHBI

TpynoemMkocTs 1o
Bun yuebHoit paboThl Bcero ceMecTpam
Nol
1 2 3
Oowan mpyooemKocmup OuUCyUnIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacoe npakmuyueckoii R0020MoeKu
AyoumopHhuie 3anamus, BCETO vac. 51 51
B TOM YHCIIE:
nexiuu (J1), (dac) 34 34
npakTuyeckue/cemunapckue 3ansrus  (I13),
(gac)
naboparopusie pabotsl (JIP), (dac) 17 17
KypcoBoii npoekT (padota) (KII, KP), (gac)
HK3aMeH, (Jac)
CamocmosamenvHnas paboma, Bcero (Jac) 57 57
Buo npomesccymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sx3amen (3auer, udd. 3auy, dd. Hudd. 3au.
K3 F*) 3au.

EX3

IIpumedaHue: KaHAMAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIHUILTHHBI IO pa3esiaM U BUAAM 3aHITHI.
Pazgenpl, TeMBbI TUCITUTIIIUHBI M KX TPYJOEMKOCTh ITPUBECHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, KX TPYAOEMKOCTh



PaS}ICJ’IBI, TEMBI JUCIUITINHBI

Jlexmn
(dac)

13 (C3)
(qac)

JIP
(qac)

KIT
(qac)

CPC
(qac)

Cemectp 1

Pazgen 1: Beenenue B XuMurio

1

10

Temal.l.Ilousrue BemecTsa u
XUMHUYECKON peaKluu, OCHOBHbBIC
OTIpeICTICHUS.

1

Tema 1.2

CrexrnoMeTpruiecKue 3aKOHBbI.
OyHIaMeHTaIbHbIE TOHITHS U 3aKOHBI
XUMHH.

Tema 1.3.Crioco0bl onpeieeHus
KOJIMYECTBA BEIIECTBA, 3aKOH
3KBUBAJICHTOB.

Paznen 2: Ctpoenue BeniecTa

10

14

Tema 2.1. OcHOBHBIE CBEIECHUS O
CTPOCHHMH aTOMOB; KBAaHTOBBIE UHCIIA.

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

Tema 2.3. XuMnuyeckas CBA3b, BUIEI
XUMHUYECKOU CBS3H.

Tema2.4. MeTo 1 BaJI€HTHBIX CBS3CH,
KOBAJICHTHAS CBS3b.

Tema2.5. Meton MONEKYyISIPHBIX
opOuTanei.

Tema2.6. HeBasieHTHBIE TUIIBI CBSA3CH:
HOHHAas CBI3b, METAJNIMYECKAs CBA3b,
BOJIOpOJHAs CBsA3b, CHIIbI BaH-1ep-
Baannbca.

Pazzen 3:XuMHUECKHE CUCTEMEI.
OO01mre 3aKOHOMEPHOCTH XUMHYECKHUX
MPOIECCOB.

15

17

Tema 3.1. DHepreTka XMMHUECKUX
IIPOLIECCOB, BHYTPEHHSSL SHEPI U,
SHTAJIBINSA, SHTPOIHSL.




Tema 3.2. sneprus I'nu60ca,
HAIPaBJICHHOCTh XUMUYECKUX
MPOIIECCOB, XUMHYECKOE U (pa3oBoe
paBHOBEcCHE.

Tema 3.3. CKOpoCTh XUMHUYECKOU
peakuu ¥ METOJBL €€ PETYIUPOBAHNUS,
3aKOH JICHCTBHSI Macc,

Tema3.4. DHeprus aKTUBaIuy,
ypaBHeHUE AppeHuyca, npaBuio Bant-
I'odda, katanuzarops! 1
KaTaJIUTHUYECKUE CUCTEMBI.

Tema 3.5.PacTBOpbI, AUCIIEPCHBIE
CUCTEMBI, CIIOCOOBI BHIPAXKEHUS COCTaBa
pacTBOpOB,

Tema3.6. DnexkTponuTuueckas
JUCCOLMAIUS, BOJHBIE PACTBOPHI
ANEKTPOIIUTOB, BOJIOPOIHBII
[I0Ka3areib, peakuu oOMeHa,
TUAPOIIU3 COJIEH.

Tema3.7.CpoiicTBa pa30aBIeHHBIX
pPacTBOPOB HEDJIEKTPOJIUTOB, BOTHBIC
PacTBOPHI ANEKTPOIUTOB, 3aKOH
pazbasnienust OCTBaIbIa, 3aKOHBI
Paymns.

Pa3nen 4.0cHOBBI 3JIEKTPOXUMUYECKUX
MIPOILIECCOB.

Tema 4. 1.0KUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

Tema 4.2.XUMUYECKHE UCTOUYHUKHA
AJIEKTPUYECKOI0 TOKa. ['abBaHUYECKUE
SJIEMEHTEL.

Tema 4.3.21n€KTponun3, 3aKOHbI
®dapazpes.

Tewma 4.4.Kopposust u 60ppba ¢ Hel.

Paznen 5:CBoiicTBa MpOMBIIIIIEHHO-
BAKHBIX D3JICMCHTOB U UX COCIII/IHGHI/Iﬁ




Tema 5.1. Kiacebl xuMndeckux 2 2
COCIMHEHMH, CBOMCTBA IIPOMBIIIIEHHO
BAYKHBIX 3JIEMEHTOB U UX COEIMHEHUH.

Tema 5.2. Xumnueckast 2 2
uneHTudukanus. Meroabt
XAMHYECKOI0 UCCIEIOBAHNS U aHaIN3a
BEIICCTB M UX MPEBPAIICHUM.

Hroro B cemectpe: 34 17 S7

Uroro: 34 0 17 0 57

IIpakTrueckass IOATOTOBKA  3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
O0y4JaromMMUCS ~ OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oyaymiei
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ie/ioB U TeM JICKIIMOHHBIX 3aHATHI MIPUBEICHO B Ta0HIIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep

paszena Hazpanue u COACPIKAHUC pa3acCiIOB U TEM JICKIIHOHHBIX 3aHATHMN

Paznen 1 Baenenue B XUMHIO.

Tema 1.1. IlonsTue BemecTBa 1 XUMHYECKOM PpCaK, OCHOBHBLIC ITOHATHUS U OIIPCACIICHU .

CrexuoMerpuueckrue 3akoHbl. DyHIaMEHTAJIbHbIE MOHATHS U 3aKOHBl XUMUU:
3aKOH COXPAaHEHMS MacChl, 3aKOH IIOCTOSHCTBA COCTaBa BEILECTBA, 3aKOH
KpaTHBIX OTHOLIEHWM, 3aKOH OOBEMHBIX OTHOIIEHUH. 3akoH ABOTraapo,
CJIECTBUS 3aKOHa ABOrajpo.

Tema 1.2.

Crioco6bl ompejiesieHnsl KOJIMYeCTBa BEIECTBA, 3aKOH 3KBUBaJIeHTOB. Pacuér M’
Tema 1.3. (MOJIIpHBIX MacC SKBUBAJIEHTOB) JJS MPOCTHIX BEIIECTB, OKCHUIOB, KHCIOT,
OCHOBaHMH, conell. DaKkTop SKBUBAJEHTHOCTH.

Pasnen 2: CrpoeHue BeniecTna.

OcHOBHBIE CBEJEHUS O CTPOEHMM aTOMOB; KBaHTOBO-MeXaHMUECKas MOJEIb
atoMa. OpOwuranb, KBaHTOBBIE uncia, ypaBHeHue LlIpénunrepa, ypaBuenue Jle-
bpoiins, ypaBuenue Ilmanka, npuHIUn  HeompenenéHHocTu [ eif3enOepra.
DnekTpoHHO-rpaduueckue GOpMyIIbl.

Tema 2.1.

[lepuonnueckuit 3axkon [[.M.MenneneeBa, cBa3p I1.C. co crpoeHuem aroma.
[Tepuonpl, rpynmbl, AUaroHaJibHas 3aBUCUMOCTb. 3aKOHOMEpPHBIE H3MEHEHUS
CBOWCTB AJIEMEHTOB U coenuHeHul (3¢ (EeKTUBHBIN paanyC, YHEPTUU UOHU3AIUU
Y CPOJICTBA K DJIEKTPOHY, AJIEKTPOOTPHUIATEIHHOCTB).

Tema 2.2.

XuMuyeckasi CBsI3b, BHJBI XUMHYECKOW CBs3U. Bo30Oyxa€HHOE M HOpMaiIbHOE
COCTOsIHME  aTtoMa. [ uOpuau3arusi  AJIEKTPOHHBIX  obOmakoB.  CrocoObl
MEePEKPHIBAHUSL AJNIEKTPOHHBIX OOJAKOB, CUTMa- MHU-AENbTa-TIePEKPhIBAHMUS.
[TpocTpaHcTBeHHAs! CTPYKTYpa MOJIEKYJI.

Tema 2.3.

MeTo BaJIGHTHBIX CBsI3eH, CIOCOO OOpa3OBaHWs KOBAJICHTHOW CBS3H METO

Tema 2.4. . N .
Jlongona u I'eittiepa. [1ogapHOCTH CBSA3M CBOMCTBA KOBAJIEHTHOM CBSI3H.

Meton mMonekynsapHbeix opOutaneil. I[lopsmok u sHeprus csizu. CBA3BIBAIOIINE

Tema 2.5.
Y Pa3pBIXJISIONINE OpOUTAIIH.




Howmep
pazneina

Ha3zBanue u conepkanue pas3eiioB U TEM JEKIIMOHHBIX 3aHATHI

Tema 2.6

HeBaneHTHbIE TUIIBI CBSI3€l: MOHHAS CBSI3b, METAJUIMUECKAs CBS3b, BOJOPOJAHAS
CBsI3b, CHJIbl BaH-nep-Baansca. Komruiekcubie coequuenus. Poinb KOMILIEKCHBIX
COCIMHEHUI B MpUpPOAE U TeXHUKe. Teopus KpUCTAUIMYECKOrO MOJS.
KoHteHcHpOoBaHHOE COCTOsIHUE BelecTBa. TBEpbIe BEIIECTBA.

Paznen 3

XUMUYECKHE CUCTEMBI. O6H_[I/Ie 3aKOHOMCPHOCTH XUMHNYCCKUX IIPOLECCOB.

Tema 3.1.

DHepreTuka XUMHYECKHX MPOIECCOB, BHYTPEHHSSI dHEPTHUS, TEIUIOBOH A(deKT
XUMHYECKUX peakuuiu, 1-u, 2-il, 3-il 3aKOHBI TEPMOJAMHAMUKH, DHTPOMHUS, KaK
(GYHKIUST COCTOSIHHSI, SHTATBINS. X UMUYCCKHIA MOTCHIIHAIL.

Tema 3.2.

sHeprusi ['mO0ca, HampaBICHHOCTh XMMHYECKHX IPOIECCOB, XMMHYECKOE M
(hazoBoe paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMHMYECKON PEaKIMM U METOJBI €€ PETyJINPOBAHUS, 3aKOH NEHCTBUSA
Macc. YpaHenue ['ynbOepra u Baare. MosekyaapHOCTh peakluu, MOPSIOK
peakuuu. 3aBUCUMOCTb CKOPOCTH XHMHYECKOW PEaKLMM OT KOHLICHTPALUH.
KoHcTanTa ckopocTu GU3NYECKUil CMBICII.

Tema 3.4

DOHeprusi  akTUBallUMM, ypaBHeHHe AppeHumyca, mnpaBwio Banrt-I'ododa,
KaTaJM3aTopbl U KaTalUTHYeCKHe cucTeMbl. OCHOBHOH IMMOCTYJaT XMMHUYECKON
KUHETHKH, KUHETHYEeCKOe ypaBHCHHE. BimsHHe TeMmmepaTypbl Ha CKOPOCTh
XMMHUYECKOH peakluy, ypaBHEHHE AppeHuyca. MexaHu3M MPOTCKAHUS
KaTAJIMTHYECKUX peakiuii. Xumuueckoe paBHoBecue mpuHuuin Jle-1llarenpe.

Tema 3.5

PacTBOpbI, AucHepcHBIE CHUCTEMBI, CIOCOOBI BBIPRKEHUS COCTaBa PacTBOPOB.
TepMonnHaMuyeckue XapakTEpUCTUKH IIpolecca OOpa30BaHUS pPacTBOPOB.
CWIbHBIE U cia0ble IEKTPOJIUTHI, NOHHBIE PAaBHOBECHUS B BOAHBIX PAacTBOpaXx,
MIPOU3BEJICHUE PACTBOPUMOCTHU

Tema 3.6

ONEKTPOIUTHUYECKAS  JTUCCOLMALINS, BOJHBIE  PAacTBOPBI
BOJIOPOJIHBIN NIOKA3aTeNb, PEAKIUU O0OMEHa, TUAPOIIN3 COJIEH.

SJICKTPOJIUTOB,

Tema 3.7

CBoiicTBa  pa30aBlIeHHBIX PACTBOPOB  HERJIEKTPOJUTOB, KosumraruBHele
cBOMcTBa  pacTBOpoB, 3akoHbl Paynmsa. Kpuockomus  DOymiauocKomus.
OcmoTtnueckoe aasneHue. 3akoH ['enpu. M3oTonnueckuit ko3¢ huimeHr.

Pasnen 4.

OCHOBBI 3JIEKTPOXUMHUYECKHX MTPOLIECCOB.

Tema 4.1.

OKHCIUTETHHO-BOCCTAHOBUTEILHBIC pCaKknuu, 3HeKTpOHHLII>’I 6anch, MOJ'I}IpHLIe
MAacCChI OKBUBAJICHTOB OKHCIIUTCIIA 1 BOCCTAHOBUTCIIA.

Tema 4.2.

XHMMHWUYECKUE HUCTOYHHUKHU DIIEKTPUUECKOrO0 TOKA. ['aIbBaHMYECKHE HIIEMEHTHI,
CTaHJAPTHBIC DJIEKTPOAHBIE IOTEHUMWAIbL. J[BOMHOW DIIEKTPUYECKUH CIIOH.
VYpaBuenne HepHcra. PaBHOBECHBIN. 31€KTpOAHBIN mnoTeHIUal. CTaHIapTHBIN
BOJIOPOJIHBIN JIEKTPO/I.

Tema 4.3.

3J'ICKTpOJ'II/I3, 3aKOHBbI (Dapaz[eﬂ KaTO)IHBIe U aHOJHBIC MPOUECChHI paCTBOPOB H
PpacIiIaBoB JJICKTPOJIUTOB.

Tema 4.4

Kopposus u 6oprba ¢ Hell. YpaBHEHUS KOPPO3UHHBIX MPOLECCOB C KHUCIOPOIHOMN
Y BOJIOpOJIHON fenossipu3areid. CriocoObl 3alUThl OT KOPPO3UU — XUMUYECKUE,
QJICKTPOXUMHYECCKUEC (MeTaJ'IJ'II/I'-ICCKI/Ie- KaTOJHBIC, AHOIHBIC HOKpI)ITI/Iﬂ).
JlernpoBaHue METaJIJIOB.

Paznen 5.

CBolicTBa MPOMBIIIIEHHO BaXXHBIX 3JIEMEHTOB U HMX COCIUHEHUMN. IMOIYyYECHHE
METaJUIOB. MeTauinyecKkue CIuiaBbl 1 KOMIIO3HUTEL.

Tema 5.1.

Knaccer xumuueckux COC}IHHCHPlﬁ, CBOMCTBA MPOMBIINIJICHHO Ba’XXHEBIX 3JICMCHTOB
U ux coenuHeHnii Kommo3uimoHnbie MaTepuaibl. KepMeTsl. XUMUS METaJIIOB
(Al,Fe, Sn,Pb,Mo0) Xumus uemeramios: C,Si,S , ymiepen, kapoun. TorumBa
(TBEpHOE, )KHIKOE, Ta30BOC), CMAa304HbIC MAaTepPHAIIbl, MOTOPHBIC MACIIA.

Tema 5.2.

Xumunyeckas uaeHTudukanus. MeTonbl XUMHUYECKOTO UCCIEIOBAaHUS M aHATN3a
BEIIECTB M MX TMpeBpanieHud. KauecTBEHHBbIH W KOJWYECTBEHHBIH aHAIM3.
(I'paBUMeTpUYECKUA, TUTPUMETPUICCKUN, KOMIIIICKCOHOMETPUUECKHI METOIbI




Howmep
pazneina

Ha3zBanue u conepkanue pas3eiioB U TEM JEKIIMOHHBIX 3aHATHI

aHaJM3a).

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS

TeMmbl MpakTHYECKUX 3aHATHHA U UX TPYIOEMKOCTh IIPUBEICHBI B TAOIHUIIE 5.

Ta6ymma 5 — [IpakTudeckue 3aHsITHSI U UX TPYJ0EMKOCTh

N3 Hux No
No | Tembl npaktrueckux | ®opMbl IpakTUYECKUX | TpPym0EeMKOCTb, |IPaKTUYECKOM |pasjieiia
/1 3aHSATUN 3aHATUN (uac) MMOATOTOBKH, | THUCITHII
(gac) JIMHBI
VY4eOHBIM MJIAHOM HE MPEIyCMOTPEHO
4.4. JlabopatopHble 3aHATUS
Tembl 1aG0OpaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .
Tabnuna 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb
N3 Hux
MPAKTUYECK
Ne Tpymoemko p N No
HaunmenoBanue 1ab0opaTopHBIX paboT (uac) ot 2 pasnicia
CTb, (4ac ACLIUTIINHEI
n/m ’ nogrorosku |7
, (1ac)
Cemectp 1
1 | Crexuomerpuyeckue 3aKOHBI.
OyHnaMeHTaIbHBIE TIOHSATHS W 3aKOHBI XUMHH. 1 0 1
CrniocoObl onpeiesieHNs KOJMYECTBa BEIIECTBA.
2 | Onpenenennre M’ skBHBaNieHTa MeTaILIA 4 2 1
3 | Onpenenenue TerioBoro 3ddekra peaxuu 4 2 3
HEHUTpaIM3alUN.
4 N3mepenue U pacuer AIEKTPOJHBIX 4 2 4
MOTEHINAJIOB METAJUIOB M DJIC TAIbBAHUYECKHUX
HIIEMEHTOB.
5 | XuMuueckas U 3JIEKTPOXUMHUYECKas KOPPO3Hs, 4 2 4
Uccnenosanue KOppO3HH METAJIJIOB u
olpeielieHne MHIHOUTOPHOTO 3¢ dekra.
17 8
BCETO

4.5. KypcoBoe nMpoeKTUpoBaHUE/ BHITOTHEHUE KYPCOBON PabOThI

VY4eOHbBIM MJIAaHOM HE TPEAyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00yJarouuxcs

Buapl camocTosiTenbHON paboThI B €€ TPYIOEMKOCTh MPUBEICHBI B Ta0IHIIE /.




Tabmuia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYIO0EMKOCTh

Bun camocTosiTenpbHOM paboThI Bcero, wac Cemectp 1, yac

1 2 3
M3ydeHne TeoOpeTHIecKoro MaTepuana 20 20
nucuurnHbl (TO)
Pacuerno-rpaduueckue 3ananus (PI'3) 2 2
[ToaroToBka K TEKyImieMy KOHTPOJIEO

ycrieBaemoctH (TKY) 14 14
Homamrnaee 3aganue (/13) 8 8
IToaroroBka K MPOMEXKYTOUHOM aTTECTALUHU 13 13
1A)

Bcero: 57 57

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOSCIICUCHUS
JUI CAaMOCTOSITENIbHON PaboThl 00yUaroIuXcs M0 JUCUUIUIMHE (MOJYJIIO)
Y4eOHO-MEeTOINYECKHE MaTepHallbl ISl CAMOCTOSITENIFHONW paboThl 00yJaromuXxcs yKa3aHbl B
.. 7-11.

6. IlepeueHb MEYATHBIX M AIEKTPOHHBIX YUCOHBIX U3TAHUI
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM NpHUBeieH B Tabaule 8.
Tabauna 8— IlepedeHpb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3JaHUN

KomnuectBo
IK3EMILISIPOB B
OuobInoTEKE
(kpome
ANEKTPOHHBIX
9K3EMILISPOB)

Mudp/ URL anpec bubnuorpaduyeckas ccpiika

https://urait.ru/bco | unka, H. JI. Obmast Xumus B 2 T.: y4eOHUK IS BY30B /
de/512502 H. JI. I'nunka ; mox penaknueii B. A. ITonkosa,

A. B. babkoBa. — 20-e u3z., mepepad. u gon. — Mocksa :
MznarensctBo FOpaiit, 2023. — 353 ¢. — (Bricmiee
obpaszosanme). — ISBN 978-5-9916-9353-0

https://urait.ru/bcod | O6mas u HeopraHuueckas XuMus. 3aJJauHUK : yaeOHOe
e/432806 nocoowue TS akajgeMudeckoro Oakanaspuara / C. C.
babkuna [u np.] ; mon penakuueit C. C. badbkunoii, JI. 1.
TomuHO#. — Mocksa : U3natensctBo FOpaiit, 2019. — 464
c. — (bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-
534-01498-3. — Texcrt : anekrponHsii // DbC HOpait
[caiiT]

OKHUCITUTENbHO-BOCCTAHOBUTEIBHBIE MIPOIIECCHI : [
DnekTpoHHBIH pecypc] : yuebHoe ocodue / T. E. Kpsiiosa,
T. Y. ®omuuena ; C.-Iletepl. roc. yH-T a3pOKOCM.
npuOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIE AaH. - CaHKT-
[TetepOypr : U3n-Bo I'VAII, 2019. - 77 c.

I'ypos, A. A. Xumusi: Teopus U MpakThKa. MeTallisl u
e.lanbook.comybo | crmaser : yuebuuk / A. A. I'ypos, I1. B. Cnurukos, XK. H.
ok/172907 Mennbix ; mon penakuuend A. A. ['ypoBa. — 2-e u3f., ucrp.



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

— Mocksa : MI'TY um. H.D. baymana, 2019.

Xumusi. OCHOBHBIE CTEXHOMETPUUECKHE 3aKOHBI, CTPOCHUE
BElIECTBa, TEPMOANHAMUKA, KHHETHKA, PACTBOPBI,
AIIEKTPOXUMHUSL: [ DIIEKTPOHHBIN pecypce] : yueOHoe mocodue /
T. E. Kpsutosa, T. 1. ®omuuesa ; C.-IleTepO. roc. yH-T
a’pOKOCM. TPHUOOPOCTPOCHHS. - DIEKTPOH. TEKCTOBBIE JAaH. -
Cankrt-Ilerepoypr : U3a-Bo I'VAII, 2020. - 148 c.

Xumus : yueOHuk i By3oB / A. A. I'ypos [u ap.]. - 2-¢
54 X45 u31., ctep. - M. : U3n-Bo MI'TY um. H. D. baymana, 2004. - 15
784 c.

OO6mias u Heopranuveckas xumus : B 2 T. T. 1 : 3akoHBI 1
KOHIIENINH : yueOHOoe mocodue / moj pen. akagemuka PAH
A. 0. lluBangze. - 2-¢ 3. - Mockga : Jlaboparopusi 3HaHHH,
2022. - 495 c. - (YueOuuk [uist BeICIIEH mKoutbl). - ISBN
978-5-93208-576-9. - Tekcr : anekTponHbiid. - URL:
https://znanium.com/catalog/product/1984044

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

5455 OcHoBbI 0011eH XMMUH : yaeOHoe mocodue / B. 1. 20
Endumos. - 2-¢ uza. - M. : UTHOPA-M, 2017. - 256 c.
Xumus : yueOHuk 11 By30B / FO. A. JleGenes,
I'. H. ®anees, A. M. T'ony6es, B. H. IllamoBai ; mom o6mieit
https://urait.ru/bcod pez[aKuH.eH I'. H. ®aneesa. —02-e W3]1., iepepad. u J0I. —
e/536017 Mocksa : U3narenscTBo FOpaiit, 2024. — 431 ¢c. —

(Beiciiee oopazoBanue). — ISBN 978-5-534-02453-1. —
Tekcr : anexTpoHHbIl // OOpa3zoBarensHas miaaTdopma
FOpaiir [caiiT].

7. IlepedeHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OpPMaLMOHHO-TEIEKOMM YHUKAIIMOHHOM cetn «IHTepHET»
Ilepeuenn JJIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTu «MHTepHeT», HEOOXOAUMBIX Il OCBOEHHUS IUCLHUILIMHBI
npuBeseH B Tabmuie 9.

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMAIMOHHO-
TEJIeKOMMYHUKaIMOHHOHN cetn «HTepHeT»

URL anpec HaumenoBanue
https://xumuk.ru/ Caiit o xumun
http://www.hemi.nsu.ru OCHOBBI XMMHHU:

00pa3oBaTeNnbHBIHI
CalT JIJIsl CTYJEHTOB

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEYCHHsI, HCIIONB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbLHOTO MpoIiecca MO TUCITUTUINHE.
[TepedyeHs ucmoyb3yeMoro mporpaMMHOT0 ooecriedeHus peacrasieH B Tadmuiie 10.


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

Tabmuua 10— Ilepedens nporpaMMHOTo 00eCTIeYeHHS

Ne i/t HaumenoBanue

MS Office 2010-2013 u MS Windows

8.2. IlepeucHb HH()OPMAIIMOHHO-CITPABOYHBIX CHCTEM, UCIIOJIB3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO JUCITUILINHE

[lepeyeHb UCHOAB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEJICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOUHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCIUTUIHHE, IPEICTaBICH B Tabmuiel 2.
Ta6mmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne HaumenoBaHue cocTaBHOM yacTu Howmep aynutopun
n/n MaTepHATbHO-TEXHUUECKOU 0a3bl (npu HEOOXOAMMOCTH)
1 | JlekuuoHHas ayIMuTOpUs C UCIIOIb30BAaHUEM l'acrenno 15
JI€MOHCTPALlMOHHBIX Ta0nmuL U cxeMm, Ilepuoaudeckoil cucteMsl 32-01

xumMuyeckux iemenToB [[.M.MenzaeneeBa, 00pas3iion
MUHEPAJIOB, MOJIEJICH IPOCTPAHCTBEHHBIX PEIIETOK.

2 | Cnenmanu3upoBaHHAs XHMHYECKas JIA0OpATOPHS C l'acrenmno 15
WCIOJIb30BaHNUEM JIEMOHCTPAIMOHHBIX IJIAKATOB, 33-02
71a00paTOPHBIX CTEHJIOB M YCTaHOBOK JJISl OTIPEICIICHUS 33-04

DKBUBAJICHTA METAJLJIa, U3MEPEHHUs DJIEKTPOJHBIX [IOTEHIIUAIIOB,
CKOPOCTH KOPPO3UH- METAJUIOB - MUJJIMBOJILTMETPBHI;
aHAJIMTUYECKHE U 3JICKTPOHHbBIE BeChl; JJabopaTtopHble pH-
METPBI, HEHTPUPYTH U KATOPUMETP.

10. OueHo4HBIE CpeACTBA JUISI POBEICHUS TPOMEKYTOUHOH aTTeCTaI[IN
10.1. CocTaB OIIEHOYHBIX CPEACTBAJISL MPOBEIACHHS MPOMEKYTOYHOW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJIsl IPOBEACHUS IPOMEKYTOUHON aTTeCTalluu

Bug npoMexxyTouHOM aTTecTaiuu ITepedeHb OIIEHOYHBIX CPENICTB

JuddepeHpoBaHHbIN 3a4ET Crnncox BONpocCoB;
TecTsr;

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA CHOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MpUMEHseTcsl 5-0ajuibHas MIKajla OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETeHIINM, KOTopas mpuBeaeHa B Tadnuie 14. B TeueHue cemecTpa MOXET MCIOJIB30BaTHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBUIIa
MCIIOJIb30BAaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKQJIBHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun orieHk# ypoBHS cPOPMUPOBAHHOCTH KOMIIETEHITUN

| Ouenxa KOMIeTeHIN | XapakrepucTuka chopMUPOBAHHBIX KOMIIETEHITHI




5-0ayubHas mKaina

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBIN
MaTepHai;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEIHHO U TPAMOTHO €0 M3J1araer;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOMIOJHHUTEIBHOW JIMTEPATYPHI,

«OTIIHUYHO) 2
GATTCHO TECHO IMPHUBS3BIBAET YCBOCHHBIE HAYYHbIC TTOJIOKEHUS C MPAKTUYECKOM
JIEATENIbHOCTHIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIE UM UJIEH;
— JIeJIaeT BBIBOALI H 0000IICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIIeUATM3UPOBAHHBIX MIOHIATHMA.
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, TPaMOTHO H
[0 CYUIECTBY H3Jara€T €ro, ONHUPasChb HAa 3HAHUS OCHOBHOWU
JIUTEPaTyphI;
«ODOLLIOY — HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEM;
P — YBSI3bIBACT YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW JI€ATEIbHOCTHIO
«3a4TEHO)
HaIlpaBJICHUS,
— apryMEHTUPYET Hay4YHbIE MTOJI0KEHNUS;
— JIeJIaeT BBIBOALI H 0000IIECHHS;
— BIIAJICET CHCTEMOM CIICIHAIU3UPOBAHHBIX TOHITHH.
— oOyyaroluiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIM MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONMUpasCh HA 3HAHUS TOJbKO OCHOBHOM
JUTEpaTyphl;
— JIOMYCKaeT HECYIIECTBEHHbIE OIMOKH U HETOYHOCTH;
«yJIOBJIETBOPUTEIIHHOY o
— UCTIBITBIBACT 3aTPYAHEHHUS B MPAKTUYECKOM NPUMEHEHUW 3HAHUMA
«3a4TEHO)
HaIpaBJICHUS;
— cJ1abo apryMeHTHPYET HayYHbIE MOJI0KEHHUS,
— 3aTpyAHsieTcs B GOpMyITUPOBAHUN BBIBOJIOB M 0000IICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATN3UPOBAHHBIX MOHSITUH.
— oOyyJaronuicss He YCBOWJ 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTrepuana;
— IOMyCKaeT  CYIIECTBEHHbIE  OMIMOKA W  HETOYHOCTH  TPHU
«HEYIOBIIETBOPUTEIILHOY
PacCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAINPaBIICHUH;
«HE 3a4TEHO»

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHUIA;,
— HE MOXKET apryMEeHTHPOBATh HAY4YHbIE MTOJIOXKECHMUS;
— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHHH.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHbIE MaTEPHAIIBL.
Bomnpocsr (3agaun) asns sK3aMeHa mpecTaBiIeHbl B Tabmuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 115 5K3aMeHa

Ko
No /it [Tepedyens BompocoB (3a1a4) 115 IK3aMeHa A
WHAWKATOpa
Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrabieHs! B Tabnuie 16.
Tabmuma 16 — Bonpocs! (3agaun) s 3adera / qudd. 3agera
Kon
°n/m [Tepeuens Bom B (3a/1a4) A 3aueta / qudd. 3auera

Ne i/ epedeHb BOMPOCOB (3aaa4) 11 3auera / nudd. 3aue HHMKATOPA
1. ChopmynupyiiTe OCHOBHBIE MTOJIOKEHHS] KBAHTOBOW MEXaHUKH: OIIK-1.3.1

1. 3anumurte ypaBHeHue Ilmanka, paiite OOBSCHEHHE TMOHATHUIO
KBaHTOBasl YHEPTUs
a. JlaiiTe XapakTEpUCTUKY U ONPEJECICHUE OHATUIO KOPIYCKYJISIPHO-
BOJIHOBOM JTyallu3M
6. 3anummute YpaBuenue Jle-bpoiins, NalTe MOHATHE JINHBI
BOJIHBI [le-bpoiis.
2.3anumure

MATEMATHYECCKOC COOTHOIICHHEC HpI/IHHI/IHa




HeomnpeneaeHHOCTH | elizenoepra, (GpU3NUECKHil CMBICI .

ChopmynupyiiTe onpeneneHue TMOHATHS «aTOM», aTOMHOE SApO,
JaiiTe OmpeAeiicHHe, YKaKHUTE Ha COCTaB aTOMHBIX siTIEp.
ChopmynupyiiTe ompeaeneHue 1 MOHATUE BOJTHOBON (YHKITUH.

OIIK-1.3.1

3anumure YpaBHenue Ilpenunrepa mnga aroma  BOAOpoja.
Chopmymnupyiite MOHSITHE BOJIHOBON  ¢yHKImu, Jlaiite
onpenenenue KBaHTOBbIM uunciaMm, HX (U3HUECKH CMBICIL.
IIpuBenure IIPUMEPBL  3AI0JIHCHUS aTOMHBIX  opOuTanen
3JeKTpoHamu, aaiite noustusi Ilpunuuny 3anpera Ilaynu, [IpaBuny
XyHpaa, npasuity KinedkoBckoro.

OIIK-1.3.1

Chopmynupyiite monsitue I[leprogndeckoil CHUCTEMBI 3JIEMEHTOB.
Haiite onpenenenue IlepuonnueckoMy 3akoHy MeHaeneeBa, U
chopMmynupyiiTe  coBpeMeHHOe ormpeaeneHue [lepuoguueckoro
3akoHa. Jlaiite ompenenenue rpynmsl, nepuona B IIC. [laiite
00OBCHEHHE TaKWUM MOHSATHSAM, KaK aHAJIOTHU, B 4Y€M 3aKJIIOUAeTCs C
CyTh 3TOM 3aKOHOMEPHOCTH.

OIIK-1.3.1.

Chopmynupyiite U paiite ompeleneHHe TaKUM MOHSATHSAM, Kak
paauyc aTroMOB M HOHOB, SHEPrud  HMOHMU3ALUHU, CPOJCTBO K
JEKTPOHY, ANEKTPOOTPHUIIATENEHOCTb, OKHUCJIUTEIHHO-
BOCCTAHOBUTENIbHASL ~ CIIOCOOHOCTb. [IpuBeaure mnpumepsl u
00BSCHUTE 3aKOHOMEPHOCTh W3MEHEHHUSI CBOMCTB IO MEPHOAY H IO
rpynme.

OIIK-1.3.1

Cdhopmynupyiite moHsATHE XMMUYECKOH cBs3U. HazoBuTe OCHOBHBIE
XapaKTEPUCTUKHU X.C. Onumure KBAHTOBO-MEXAHUYECKUE
IIPEJICTaBICHUs O IIPUPOJIE XUMUYECKOU CBsA3M, Teopus ['eiitinepa u
Jlonpona, paiite moHATHE OOpa30BaHUs JIBYXaTOMHOW MOJIEKYJIBI.
JlaiiTe 00bsICHEHHE METOJly BaJEHTHBIX CBsA3eH, ykaxure Turbl XC.
IIpuBenure npumepsl. KoBameHTHas CBs3b, JaTh OIpPENEICHUE,
IIPUBECTH IPUMEPHI.

OIIK-1.3.1

ChopmynupyiiTe OHATHE XUMUYECKON CBSI3M. HeBajeHTHBIE THUIIBI

XUMHYECKON CBS3U: METAJIMYECKas, JalTe ONpEACIICHUE TaKou
CBA3M M  OOBSICHUTE MEXaHM3M OOpa3oBaHMsI 3TOM XMMHUYECKOM
CBSI3H.

OIIK-1.3.1

Jlaiite omnpeneneHne yHHMBEPCAIbHOMY KBaHTOBO-XHMHUYECKOMY
MeToay  omucaHuss — xumudeckoil  cBsizm  (MMO)  meromy
MoJieKynsipHbIX opOutaneid win (JIKAO), npuBeaute npumepsl u
OINPEAEIINTE MOPSAOK CBSI3U, MATHUTHBIE CBOMCTBA.

OIIK-1.V.1

ChopmynupyiiTe moHATHE THOPUAM3AIMK ATOMHBIX OpOHTamei.
[lepeuncnure Buabl ruOpunn3aruii. Jlaiite onpeneneHrne MOHATHS O
MOJSAPHOCTH  MoOJIeKys. IlpuBeaure mnpumepsl TONSAPHONM U
HEIOJISIPHOW MOJIEKYJIBI.

OIIK-1.3.1

10

Cohopmynupyiite ompeneneHue  paauoakTUBHOCTH.  Hazosure
Ba)KHEHIIMe CBOMCTBA pPaJMOAaKTUBHOIO H3Iy4YeHHs. o -fB- , y -
W3JTyYEHUS. [Haiite onpeaeneHue OCHOBHOT'O 3aKOHA
pannoakTuBHOTO pacnazna. Jlaite onpenenenune Koncranre pacnana

(1)

OIIK-1.V.1

11.

Chopmynupyiite mnoHsTHE XUMHYECKOW TepMoauHaMuku. J[laiite
OTpeNieJICHUEe TOJHOW SHEPTUU CHUCTEMBI, €€ (PU3NUYECKHd CMBICI,
chopMylnupyiTe TEPBBIM 3aKOH TEPMOIUHAMUKHU. HAIUILINATE
YpaBHEHHUE NEPBOT0 3aKOHA TEPMOJANHAMUKH.

OIIK-1.V.1

12.

Chopmynupyiite mnoHsTHE XUMHYECKOH TepMoauHamuku. [laiite
OTpe/ieSIeHUE CBSI3aHHOW HSHEPTUU CHUCTEMBI, €€ (PU3MUECKUN CMBICI,

OIIK-3.V.1




chopmynupyidTe  BTOPOW  3aKOH TEPMOJAMHAMHUKH, HAIHUIIUTE
ypaBHEHUE BTOPOTr0 3aKOHA TEPMOIMHAMHUKHU.

13.

ChopmynupyiiTe noHATHE XHMHYECKOW TepMoauHamuku. Jlaiite
omnpenenenue cBobonHoi >Heprun ['m66ca e€ duznyeckuii cMmeICH,
HanuIIMTe YypaBHeHHe [uOOca, ykaXkuTe KpPUTEpUN MPOTEKAHUA
peakuuid. 3anuIIMTe YacTHYIO MPOU3BOAHYIO  YUYHTHIBAIOIIYIO
3aBHUCUMOCTH 3Hepruu ['nd6ca oT coctaBa cucremsl. [laiiTe nmonstue
XHMMHUYECKOr0 MOTCHIMAIIA.

OIIK-3.V.1

14

ChopmynupyiiTe TMOHATHE XUMHUYECKOW KuHeTukHu. Jlaiite
ONpe/IeJICHUE OCHOBHOTO IMOCTYyJlaTa XUMHUYECKOM  KHUHETHKH.
ChopmynupyiiTe MOHATHE MOJEKYISIPHOCTH pEaKIUU U MOpAIKa
peaKkIuu. [Tepeuncnure QakTOpel BIUSIONME HA CKOPOCTH
XMMHYECKOM peakluu. YpaBHEHHME AppeHuyca, ypaBHeHHEe BaHT-

oo da.

OIIK-3.V.1

15.

Chopmynupyiite mnonsitue  pacTBopa. Ha3zoBuTe  OCHOBHBIE
XapaKTepUCTUKU pacTBopa. JlaiiTe moHATHE O CIOCO0AaX BHIPAKEHUS
KOHLIEHTpalUil pacTBOPOB, KAKUE BHUJIbl KOHLIEHTPALUM CYIIECTBYIOT.
Hanmmmre dopmyner mis ux pacuéra (M, N,Cm, T, y, )

OIIK-1.V.1

16

Chopmynupyiite omnpeneneHue NOHATHS «KOJUIUTATUBHbIE CBOWCTBA
pacTtBopoB». [laiiTe ompeneneHne TaKUM MOHATHUSAM, Kak TUPy3us,
ocMoc, ocmotudeckoe nasinenue. Chopmynupyiite 3akoH Banrt-
lodbda u 3akomsl Paymsa. YkakuTe 3aBHCHMOCTH TEMIIEPATyphI
KPUCTAIM3AIMH U KUIIEHUS OT KOHLIEHTPALMK pacTBOpa.

OIIK-3.V.1

17

ChopmynupyiiTe TOHSITHE 30HHOW TEOPUHM KPUCTAILIOB, JalTe
ONpeleseHue  pealibHbIX  KpucTaiwioB. Jlaiite  ompezaeneHue
HECTEOXUMETPUUECKUX COEAUHEHHUN WM COCIMHEHUN MEePEMEHHOIO
COCTaBa, PUBEAUTE NNPUMEPHI KPUCTAIUIOB IIEPEMEHHOTO COCTABA

OIIK-3.Y.1

18.

ChopmynupyiiTe moHsiTue pactBopa. JlaiiTe ornpeseneHne cocTaBy
pactBopa. Kakue arperarHble COCTOSHUS pacTBOpOB Bbl 3HaeTe
Kunkue pactBopbl. [laiite ompeneneHue U (PU3MUECKUA CMBICIT
TaKOIO SIBJIEHUS, KaK, MIEKTPOJIUTHYECKAs IUCCOLMALAS PACTBOPOB.
IIpuBenuTe NpUMEpBL.

OIIK-1.V.1

19

Chopmynupyiite MOHATHE  IJNEKTPOJMTA,  JalTe OINpeneleHue
CHWJIBHOTO M cjalboro sjekTponuTta. JlaliTe ompeneneHue CTeneHu
muccounanuu. [Ipuseaure npuMepsl. 3anuimunTe 3aKoHbl Paymst i
AJIEKTPOJINTOB, U30TOHUYECKUN KOAD(UIIUEHT, PU3NUECKHIT CMBICIL.

OIIK-1.V.1

20.

CdopmynupyiiTe MOHSATHE.  BOJOPOAHBIM mMoka3zarens.  [laiite
omnpeAesieHue HWOHHOIO MPOU3BeNeHUsT BOJbl. Hanummre ypaBHEeHUE
JUIs pacy€Ta BOJOPOJIHOrO MOKa3aTesl.

OIIK-3.V.1

21.

ChopmynupyiiTe  ompeaeleHHe TakuxX NOHATHH Kak: [uaponms
coJieil, MOHHO-OOMEHHBIE PEaKIUK, MEePEeYHCIUTE BHJbI THAPOIU3A,
npuBenUTE MpUMephbl (Tpu Tuma ruaponusa). Ompepenute  pH-
pPacTBOPOB TUAPOJIN3a, JalTe ONpeesieHHe COBMECTHOTO THIPOIIN3a,
NPUBENTE TPUMEPHI.

OIIK-1.V¥.1

22.

Chopmynupyiite noHsTHE TpOU3BEACHUS pacTBopuMocTH. Jlaiite
ompezieNieHne  mpomecca  pacTtBopeHus. Jlaiite  ompexpeneHue
HACBHIIIEHHBIX ~ pacTBopoB. JlaliTe ompeneneHue KOHCTaHTBI
pPacTBOPUMOCTH, BBIYHMCIIEHUE PACTBOPUMOCTH B MOJIB/JI, /11,

OIIK-3.V.1

23.

ChopmynupyiiTe TMOHSATHE OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX
npoueccoB.  Jlaiite omnpeneneHue OKUCIUTEIb, BOCCTAaHOBUTEIID,
NPUBEINUTE IPUMEPHl U YKaXKHUTE, B KAKUX CIy4dasX MOXKET OJAMH U
TOT XKEC JJIEMEHT BBICTYIIATh KaK OKHCJIINTEIIb niim KaK

OIIK-1.V.1




BOCCTaAaHOBHUTCIIb.

24. Chopmynupyiite mnonarue «OnekTpoaHslii mnoteHimam». Jaite | OIIK-1.V.1
ornpezieieHne W (U3UYSCKUH CMBICT JBOWHOTO  3JIEKTPUYECKOTO
cinos.  OObsiCHUTE SBICHHMS CKauyka NOTeHIMaida.  Hanwmmure
ypaBHenune HepHcra.

25 Chopmynupyiite mMOHSATHE TrallbBaHUYECKOTo »3ieMmeHTta, paiite | OIIK-3.V.1

OIIpEJICTICHNEe TOHSATHS «3JEKTPOA» B IIIEKTPOXUMHHU, HAIMHUIINTE
ypaBHeHne HepHcra, yKaXuTe, Kakue IMPOLECCHl MPOTEKAloT Ha
KaTozle, a KaKHe Ha aHOJe. 3alMIINTe TOKOOOPa3yIoIIYI0 pPEeaKIHIo
JUIA  TalbBAaHMYECKOTO JJEMEHTa M CXeMy TaJlbBaHUYECKOTO
anemMenTa.  Jlaiite ompeneneHue 3NIEKTPOIUTUYECKOTO KIIFOYa, €ro
(U3UIECKUN CMBICIL.

26 ChopmynupyiiTe TIOHATHE SJIEKTPOJIM3a paciuiaBoB U pacTBopos, | OITK-1.V.1
JaiiTe ONpeesieHue 3TOro SBJICHUS,  HANUIIUTE  IPOLECCHI
NpOTEKallMe Ha aHoJe W Ha Kartojae. Hanwumurte ypaBHEHUE
@apaness U ANEKTPOIN3a, OOBICHUTE (PU3UUECKUI CMBICI ,JTalTe
onpefieNieHue AJICKTPOXHUMHUUYECKOT0 SKBUBAJICHTA.

27. Cdopmynupyiite monsitue koppos3ust metaiuioB. Hazosute ¢akropsr, | OIIK-1.V.1
BIMSIOIME Ha KOppo3uto MeTauioB. OOBSCHUTE MeEXaHU3M
KOPPO3HOHHBIX  MporeccoB. HazoBute cmocoObl 3amMTBl  OT
KOPPO3HH.

28. Cdhopmynupyiite  moHsTHE cranu. HaszoBure ocuHoBuble | OIIK-3.V.1
KOHCTPYKLMOHHble ~MeTauibl. CBoiicTBa  ANOMHHHA, XpoMa,
XKenesa, ux mnoiaydeHne U padUHUPOBAHHE, WCIIOJIB30BAHUE B
CaMOJICTOCTPOCHHUHU M IPUOOPOCTPOCHHH.

29. ChopmynupyiiTe mnoHsATHE MOJIUMEPOB, cTpoeHue mnosmMmepo u | OIIK-3.V.1
CHOCOOBl  MOMYYEHHUs, HA30BUTE IPUMEHEHHE MOJMMEPOB B
POMBIIIIIEHHOCTH

30. ChopmynupyiiTe mOHATHE XUMHYEeCKOW uaeHTU(ukanuu Bemects, | OINK-3.V.1

HazoBuTe MeTOABI KOJMYECTBEHHOIO aHaJIM3a. Kakne BUbI
HHCTPYMCHTAJIbHOT'O aHAJIM3a BBl 3HACTC.

[lepeuenr TeM nns KypCOBOTO TMPOEKTUPOBAHUS/BBHIIONHEHUS KYpPCOBOM pPabOTHI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyers TeM uisi KypcOBOTO MPOEKTUPOBAHMSI/BBITIOHEHUSI KYPCOBOM paObOTHI

Ne /i1 [TprMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS
B KypCOBOM pabOTHI

Y4eOHBIM MJIaHOM HE IPEIYCMOTPEHO

Bompocer i mpoBeleHUS TIPOMEXKYTOYHOM AaTTECTAllMM B BHJE TECTUPOBAHHUS
npeJIcTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii iepedeHb BOIIPOCOB JJIsi TECTOB

Ne n/mn [IpuMepHBIil mepeyeHb BOIIPOCOB ISl TECTOB Kon
MHAMKATOpa
1. | [IpounTaiiTe 3a1anue U 3aNUIINTE Pa3BEPHYTHIN 0OOCHOBAHHBII OTBET OIIK-1.3.1
Kakue KBaHTOBBIE UMCIIA TOJIHOCTBHIO XapaKTEPU3YIOT SHEPTUIO
JJIEKTPOHA

Omanon omeema: B keanmosoii mexanuxe xaxcoas AO onpedensemcs
mpemsi KBAHMOBbIMU YucIamu: N -21a6Hoe K8AHMOBOE YUCIO,
onpedensiem obwull 3anac 3Hepauu (npunumaem snavenus 1,2,3 u m.o.




00 ©)

| —opoumanvHoe keanmosoe 4ucio onpeoensienm OpoOUMAIbHbIL MOMEHM
Koauuecmaa 08udcerull d1ekmpona (npunumaem 3uadenus 0,1,2,3 u m.o.
00 N-1). Kasicoomy 3nauenuro 21asHoeo K8aHmoeo2o 4ucid,
coomeemcmayem N 3HAUEeHU OpPOUMANILHO20 K8aAHM06020 uucia l.
OpbumanvHwlil MOMEHM KOIUYeCmea 0sudiceHull, smo eekmop, (L) ezo
aOCoONIOMHAsL eNUYUHA NPUHUMAEN CIPO20 ONPeOeNEéHHbLE KBAHMOBbIe
3Hayenus. Taxum obpaszom, obo3HaueHue 11006020 NOOYPOGHS.
onpedensiemcs 08yMs KBAHMOBLIMU YUCIAMU, 2NABHBIM U OPOUMATbHBIM
Keanmogvimu yuciamu. L

M, — MazHUmMHoe K6AHMOB0OE YUCTIO ONpeoeaen 603MONHCHbIE SHAUEHUS

npoekyuu OpoUmManrbHO20 MOMEHMA KOAUYeCmea O8UNCEHUS JJIeKMPOHA
Ha ukcuposanHoe HanpasieHue 8 NPOCMpanHcme.
My — CNUHOB0€E KBAHMOBOE YUCTIO — COOCMEEHHDLI MACHUMHBIL MOMEH

umnyibca, npoeKyusa eeKkmopa CnuHa Ha onpedeﬂéﬂﬂoe HanpaejleHue
6HEUWIHEe2O NoJjisd, ModHcem nNPUHUMANb 3HAYEHUA ms :i E,

Taxkum 0bpazom NOAHYIO IHEPIUIO INEKMPOHA XAPAKMEPUSYIOM
N -enagnoe Keanmogoe yucio u |-opoumanvHoe K8aHMOBOe YUCIIO

[IpounTaiite 3amanue, BbIOEpUTE MPaBUILHBIA OTBET M aprymentupyiite | OIIK-1.3.1
3TOT BHIOOD.

B atome, SHGKTGpOHHa}I dbopMmyna KOTOPOro

15%25%2p°35%3p®3d1%45%4p®4d’5s?, ... BaneHTHBIX AIEKTPOHOS . ..

a.3; b. 2;

c.9; d.5;

Apeymenmuposannwiii omeem:

Coenacno s1eKmpoHHO020 Nacnopma , ONPeoenuM 21eMern, 3mo HUoOU,

Ha 6HewHell 91eKMPOHHOL OpOUmManu Haxooamces 2 CNApeHHbIX

91eKMpPOHA HA 55°%- nooypoeHe , Komopwvie 8030YHc0asiCh nepexoosam Ha

5-p' nodyposens a maxace 3 anekmpona na 4d3-n00ypoeﬂe, maxkum

0bpazom 5 HecnapeHHbIX 3Jzel<mp0H06(5315p14d3) onpeoensom

KOJIUYECB0 8AIeHMHbBIX IJIeKMPOHOS.

IIpaBuabHblii oTBeT: d

ITpounTaiite TEKCT, BEIOEpUTE MPABUIBHBIN OTBET U 3aIHUILIUTE OIIK-1.V.1
MIOCJIEI0BATENBHO AIEMEHTHI B IOPSIIKE YBEIMUEHUS! CIIMHOBAJIEHTHOCTH

JUIS CIIEAYIOIINX 3JIEMEHTOB B BO30YKIEHHOM COCTOSHUH.

a.Al ; b. Mn;

d. Be; e. As

KoY npasuivioco omeema: d, a,e,b

IIpounTaiite TEKCT U yCTaHOBUTE COOTBETCTBHE. K Kax 101 no3uuuy, OIIK-1.V.1

JTAaHHOM B JIEBOM CTOJIO1IE, TOI0EpUTE COOTBETCTBYIOLIYIO MMO3UIINIO B
mpaBoM cTono1e. Ha BHENTHEM AJIEKTPOHHOM YPOBHE HAaXOJUTCH :

a. Sc; 1. 3 anekTpoHa
b. Sh; 2. 4 snekTpoHa
d. Ge; 3. 1 snexTpoH
e. Si 4. 2 snexTpoHa
5. 5 DIIEKTPOHOB
6. 6 BJIEKTPOHOB




KI4 npasuibHo20 omeema.

a b d e

4 5 2 2

[IpounTaiiTe TEKCT, BEIOEPUTE MPABHILHBIC BADUAHTHI OTBETA U
3aIUIIATE APTYMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.

W3 mpe10skeHHOTO TIepeyHs BEIIECTB BRIOCPHUTE BEIIECTBA MOHHOTO
CTPOCHHS B KOTOPOM IPUCYTCTBYET KOBAJICHTHAS TOJIIPHAST CBSI3b:

1. XmopoBogopon, 2.Kapoonar narpus, 3. Okcun cepsi (1V), 4. AmMMuak,
5. Cynwoart xene3a(ll)

[IpaBunbHbIN OTBET:2,5.

Ob6ocHoBanue: NOHHYIO KPUCTAJUIMYECKYIO CTPYKTYPY UMEIOT BEIIEeCTBA
B y3JIaX KOTOPBIX HAXOMATCS HOHBI, HO CIIOYKHBIE HOHBI 00Pa3yrOTCs U3
3JIEMEHTOB C Pa3HO 3eKTpooTpuIaTeibHOCThIO. Kak 1o CO32- B
kapOoHnate Hatpusi 1 SO42- B cynbdare xenesa, rie MEXy KUCIOPOAOM
Y 3JIEMEHTOM KOBAJICHTHAsI OJISIpHAs CBsI3b. TakuM 00pazoM coiiu
UMEIOT MOHHYIO CBSI3b, HO CJIOKHBIC HOHBI BHYTPH KPUCTAJUIOB HMEIOT
KOBJICHTHYIO NOJSIpHYI0. OCTaIbHBIE MIPETIOKECHHBIE BEIIECTBA HMEIOT
MOJICKYJISIPHBIC CTPYKTYPBI

OIIK-2.3.1

[IpounTaiiTe TEKCT U 3aNUIINTE Pa3BEPHYTHII 000OCHOBAHHBIN OTBET.
Jaiite onpesenenue BOIHOBONW (QYHKINHU, YKAKUTE €€ (PU3NIeCKHit
CMBICII.

OmanonHulil omeem:3aKoHbl 08UINICEHUS HACMUY 8 KBAHMOBOU MEXAHUKE
svipascatomes ypasuenuem LlIpéounzepa. Imo ypaenenue
npeocmasisem coboti oughgepenyuaivroe ypasHenue 8 YaCmHblx
NPOU3BOOHBIX. DMO ypasHeHue Onucvléaem nogedeHue d1eKmpona 8
amome, Mo eCmb C83bl8aem IHeP2UI0 CUCHEMbL C €€ 8OIHOBIM
osudicenuem. Taxkum oopasom eonnosas hynkyus (v )xapakmepuzyem
8EPOSIMHOCb HAXOHCOCHUSL INeKMPOHA 8 NPOCMPAHCMEe, MO eCMb
@u3zuveckull cMulcL, 5mMo 0bIacme 8 NPOCMpPanHcmee, 20e 6epoIMHOCHb
HAX0JICOeHUsI DTIeKMPOHA MAKCUMATbHO, I 00]1acmb HA3bleaem
opbumarnwio.

OIIK-2.3.1

HpO‘{I/IT aiite TCKCT, BBI6€pI/ITe HpaBI/IJ'ILHHﬁ OTBET U 3allMIINTEC
aprymMeHThbl, 000CHOBBIBaIOIIHME BBIOOP. Pacmonoxuts snemenTs! A
NOATPYIIIILI B MMOPAAKE YCHIICHUA MCTATINIMYCCKUX CBOIICTB:

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

Apeymenmupoeanusiii omeem: C ygenuueHuem amomHo2o paouyca
yeeauduearomci 60cCcmaHosumelbHvle ceodcma, mo ecnib
Mmemaniuyeckue, paouyc 6 IICI 6 noopynne ceepxy 6Hu3 y8eiuuusaencs,
CoomeeniCneeHHO U MematludHoCnlb yeeaudueaemcs

IIpasunvHoiti omeem: a

OIIK-1.3.1

[IpounTaiite TekcT, BEIOEpUTE MPABUIIBHBIN OTBET U 3alMUILINUTE
apryMeHTbI, 000CHOBBIBAIOIIME BEIOOpP OTBETA

B xmopune xanpuus CaCl; ... xumuueckast cBs3b.

d. HCTIIOJsIpHAs KOBAJICHTHASI,

OIIK-1.V.1




b. monspHast kOBaseHTHas,

C. MOHHaH;

d. MeTamnueckas

Omeem: Honnas,

Obocnosanue omsema.:CaCly, amo conv obpaszasannas snemenmamu ¢
As/0 >1.9, c653b uonnas

[IpounTaiiTe TEKCT U yCTAaHOBUTE MOCIIEIOBATEIBHOCTh METAJLIOB,
KOTOPBIE BOCCTAHABIIMBAIOTCS HA KATOJIE MPH JIEKTPOJIH3E PACTBOPOB
coneii: 1.Cynbdar menmu,

2. Hutpar cepebpa,

3. Cynbdar xenesa,

4.Cynbdat nuHKa

Ipasunvnoviti omeem:2,1,3,4.

OIIK-1.V.1

10.

[IpounTaiite TEKCT, BEIOEpUTE MPaBUIIbHBIE BApUAHTHI OTBETA U
3aIUIIATE APTYMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETOB. M3 uncia,
yKa3aHHbIX B PSJIy 3JIEMEHTOB BbIOEPUTE 3JIE€MEHTHI, ISl KOTOPBIX
XapaKTepHa MOCTOSIHHAS CTENIEHb OKUCIICHUS.

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

npasuivbHuit omeem 1,5.

Obocnosanue:.Ha enewneri 21ekmpoHHOL OpoUmManu y Kaaus Haxooumcs
MOJILKO OOUH INIEKMPOH , NOIMOMY OH MOJCEN 0moaeams e20 U
nposaeiams cm ok +1, y kanvyus 2 21KmpoHa oH Modicem omoasamao
MONILKO 2 2IeKMPOHA U NPOAGIAMb CM 0K +2.

OIIK-2.3.1

11.

[IpounTaiiTe TEKCT U 3aIUILNUTE PA3BEPHYTHI 00OCHOBAHHBIN OTBET.
JlaiiTe onpesieneHre rabBaHMUECKOTO JIEMEHTA.

Omanon omeema: I anbeanuueckuii 2nemMeHm, 3mo yCmpoucmaa, npu
HOMOWU KOMOPO2O XUMUYECKAsL IHeP2Usl NEPEX0OUm 8 1eKMpUUEeCKyIo
3a cuém OKUCIUMENbHO-80CCAHOBUMENbHO20 npoyecca. Yempoiicmeo
npeocmasisiem coooti 08a 21eKmpooa MemauiudecKux, NeKmpoium u
anekmpoaumuyeckuil Kuoy. Ha anexkmpooe (kamooe) npomexaem
npoyecc 60CCMAHOBIeHUs. KAMUOHO8 Ha 3llekmpooe( aHode)npoyecc
OKUCIeHUsL MEMAILIA.

OIIK-1.3.1

12.

[IpounTaiite TEKCT, BRIOEPUTE MPABUILHBIN BapUAHT OTBET U 3aIUIINTE
apryMeHThI, 000CHOBBIBAIOIIHE BHIOOP OTBETA.

3aKoH, KOTOPHBIH IJIACUT, YTO KOJUYECTBO ra3a, PACTBOPEHHOTO B
KHUJKOCTH, TIPOTIOPIIMOHAIBHO €T0 MapIuaIbHOMY JIaBJICHHIO:

a. 3akoH JlanpTOHA

b. 3akown I'eii Jlroccaka

C. 3akoH ['enpu

d. 3akon Payns

NpasUIbHLIL OMEEem C.

ObocHosanue omeema: 3aKomn, no KOMoOpoMYy npu NOCMOAHHOU
memnepamype pacmeopumocms (KOHYeHmpayus) 2aza 6 OaHHOu
HCUOKOCIMU NPAMO NPONOPYUOHATILHA OABNEHUIO 2020 2A3d HAO
pacmeopom .onucam aneauckum xumuxkom Y. I'enpu 3axon npucooen
JUWb OJI51 UOCATIbHBIX U NPEOeIbHO Pa30a6IeHHbIX PACMBOPO8 U
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nesvicokux oasnenuti. Cy = K -P, K — xoncmanma I'enpu, -P-
napyuanvroe oaenenue, Cy — MOISAPHASL KOHYEHMPAYUSL.

13.| IIpounTaiiTe TEKCT U YCTAaHOBUTE MOCIEA0BATEIIBHOCTh BO3PACTAHUS OIIK-2.3.1
3HaueHus PH uX BOJHBIX pacTBOPOB JJIsl CIAEAYIOIIUX BEILECTB:
1. Cynsdat xemne3a(lll)
2. Hurpar nutus ,
3. Cuimkar Kanms,
4. Cepnas kucioTa
Ipasunvnuiti omgem: 4 —1—2—3.
14.| IlpounTaiite TekcT U ycraHoBuTe cooTBercTBUE. K kaxknoi mosuuuu, | OIIK-1.3.1
JAHHOW B JIEBOM CTOJIOIE, MOJ0EpUTE COOTBETCTBYIOIIYIO IMO3ULIMIO B
IIpaBOM CTOJIOLIE
a......3s°3p°3d" 4s°4p°4d° 1. Sc,
b....... 45%4p°4d'°55%5p35d° 2. Ge,
d ... 45%4p?4d° 3. Sh,
€ 35%3p23d° 4.Si
IIpasunvHolil omeem:
a b d e
1 3 2 4
15.| I[IpounTaiite TEeKCT, BHIOEpHUTE MpaBUibHbIe BapuaHThl oTBeta u | OIIK-1.3.1

3aMUIIUTE apryMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.

@opmynbl UIsl pacdeTa U3MEHEHMs SHTAIBIIMM M DHTPOIMU B XOJE
XUMHUYECKOHN peaklMy, poTeKarolel no ypasHeHuo 2A + 3B = C + 4D,
UMEET BUI ...

a. AH = (AHc + AHp) - (AHA + (AHg);

b. AH_, s = (AHc +4 AHp) - (2 AHA + 3 AHg);
C. AH i = (2 AHA +3 AHg) - (AHC +4 AHp);
d. AS e = (Sc +4Sp) - (2 Sa +3S);

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

0. AS o = (ASa +ASg) + (ASc + ASp)

Ipasunvnviti omeem: b, d.

Obocnosanue omgeema: CoenacHo nepeomy u 6mopomy ciedCmsuro
3akona I'ecca mennosou s¢pghexm xum. peaxyuu pasen cymme Smaibnuil
NPOOYKMO8 peaxyuu ¢ y4emom CmexuomMempuieckux Kos@pouyuenmos
MUHYC CYMMA IHATLAUL UCXOOHBIX BeUjecme ¢ Y4Eemom
cmexuomempuieckux ko3 guyuenmos. [na snmponuiinoeo s¢gppexma
AHANOCUYHO.




16.| ITpounTaiiTe TEKCT W 3aMUIINATE PA3BEPHYTHI 000CHOBAHHBIN OTBET. OIIK-1.V¥.1
JlaiiTe ornpeneneHne pacTBoOpa, YKaXKUTE CBOMCTBA PACTBOPOB U
CHOCOOBI BBIPAXKEHUSI KOHLIEHTPALIUH.
Omanon omeema: Pacmeop-3mo 00HOPOOHAsI 20MO2EHHAS CUCmeMd
cocmosawas U3 pacmeopumes pacmeopeHHo20 eeulecmsd u npooOyKmos
ux ezaumooeucmeus. (Uonsl, Moaekyivt) OCHOBHOU XapaKmepucmuKolul
pacmeopa sasnsemcs e2o cocmas. Cocmas onpedensiemcs
KOHYEHMPAyUsMU.
npoyeumnas: C,, (vace) = ™ 100% Cy = n__m.
m V. MV
p—pa WYWOJIAPHRAA: !
. m
HO S Y
PMATbHAAL. ,
C,= Mecnsensa 142 monw | ke
MONANOHASL M cesseemea * Mpacmaopunens
17.| IlpounTaiiTe TEKCT, BRIOEPUTE MPABHIBHBINA OTBET U 3aIUILIUTE OIIK-1.V.1
apryMeHTbI, 000CHOBBIBAIOIIME BHIOOP OTBETA, BEIOEPUTE BBIPAKCHHE
JUTSE KOHCTAHTBI PABHOBECHSI CUCTEMBI OOPATUMBIX PEaKIIUi IS
CJIEYIOIIETO YpaBHEHUS
2Ny (r) + O2(r) « 2 N0 (1)
(o INOF . INO]
[N, T[0,] [N,][O,]
2 2
ck=INJOT . INO]
[N,OF [N,]’
IIpasunvroiti omeem: a
Obocnosanue:ons nobot cucmemvi:aA+bB—>cC+dD, Coaracro
KUHEeMUYeCcKoOM) YPABHEHUIO NPAMOU PeaKyuu.: v=k- Car-Cg®,
° 1
obpatHoii: v=k- Ce-Co ’, 6 MOMEHM HACMYNNEHUs PAGHOBECUS v= 3
k-CM-C _ K-Ck-Co —ES=K,
’ ’ Taxum obpazom :
K =[C]*[D]¥ [A]*[B]°, credosamensro omsem a
18.| IIpounTaiiTe TEKCT U YCTAHOBUTE MOCIEI0BATEIBHOCTD B MOPSAKE OIIK-1.3.1
yBemueHus: Macchl pactBopéHHOTO Na,SO4, BemecTBa, 00BEMBI
pPacTBOPOB OAMHAKOBBIE, TNIOTHOCT MPUHATH =~ 1, €CITU KOHIICHTpAIUs
3THX PacTBOPOB:
a. 0,1npouentnast  b. 0.1monspHas
c. 0.1nopmaneras  d.0.1 MonsTbHas
3anummTe COOTBETCTBYIONIYIO  IOCIENOBATENLHOCT OYKB  CJeBa
HaTpaBo.
Ipasunvuviti omseem: a,c,d,b
19.| IIpounTaiiTe TEKCT U YyCTAHOBUTE COOTBETCTBHE. K Kax10¥ mo3uIIHH,
JTAaHHOU B JIEBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYIOIIYIO MTO3HUIIUIO B OIIK-2.3.1

npaBoM cToiore. Onpenenure 1BET HHAUKATOpa - peHondTaneHa

a. KBr 1. ManuHOBBIH
b. NaOH 2.BecuBeTHBIN
c. LiCl 3 Keénrsriit




d. Na,CO3 4. Cunuii
npa@uﬂbl—lblﬁ omeeni.

a b c d
2 1 2 1

20.

[IpounTaiite TekcT, BRIOEpUTE TPABUIIbHBIE BAPUAHTHI OTBETA U
3aIUIIUTE APTYMEHTHI, 000CHOBBIBAIOIIHE BHIOOP OTBETOB. Y KAXKHUTE
rajlbBAHUYECKUE DJIEMEHTHI, KOHIIEHTpAIus cojieil paBHa 1 MoJb/1, B
KOTOPBIX CBUHEI] BBIMOJHSACT (QYHKITUIO aHOIA!

a. MegHo-cBUHLIOBEIM  C. CBUHIIOBO- HUKEJIEBbIN

b. CBunnoBo-1nHKOBBI 0. CBUHIIOBO-CEPEOPSHBIIt

Ipasunvuwviti omeem. a, d .

Obocnosanue omeema. /s onpedenenus anooa, Heobxoo0umo
paccuumams pagHOBeCHblll JIeKMPOOHbIIL NOMEYUAL NO YPAGHEHUIO
Hepncma, yuumuleas, umo konyenmpayuu coneil 00UHaAKosvie, MO*CHO
UCNONIBb308AMb CIMAHOAPMHBII JJIeKMPOOHBIU NOMEHYUA, |

0 _ 0 0 . 0 0
Pz ini = 0,258 Pz 1o < Pevzricu Doz pb < ¢Ag*/Ag

0 0 _ 0 _
Prgting = +0,799B Do = -0,7638 Pe jon = +0,3378
0 _ 0 _
Popzpy = -0,126B Pz i = —0,25B
(ogb“/Pb < ¢f\g*/Ag ¢gb2*/Pb < (/)cou“/CU Qﬂekmp 00, Yy Komopozo

9/1eKMPOOHbIL NOMEHYUAN Doiee 2NeKMmpoOmpuyamenvHwli, 6yoem
8bINOHAMb QYHKYUIO AHOOA.

OIIK-1.3.1

21.

[IpounTaiiTe TEKCT U 3aNUILNTE Pa3BEPHYTHI 000CHOBAHHBIN OTBET
Omnpenenenune, 4To SBISIETCA KPUTEPUEM ITPOTEKAHUS PEAKLIUU

st peakiiun A—B, koTtopast mpakTudecku UAET 10 KOHIIA OMpPeeTuTe
AS peaxiuu, eciii peakius 3K30TepMUYECKasl.

OmanouHvlil omeem: DK30mepMUYecKas peakyus no ycio8ur, mo ecms
AHpeapn <0, Kpumepuem npomexanusi peakyuu a611emcs usMeHeHue
c60600nou  suepeuu lubdca, ecru  AG<0, mo makas peakyus
gosmooicna coanacro ypasrnenuio: AG = AHpeuquu - TAS |, Ho max kax
AHpeaypu <0, no ycnoeuro, a peaxyus npomexaem eciu AG < 0,
C1e008amelbHO, CO2NacHo ypasHenuto 3Hepeuu [ubbca, AS moorcem
uMemv GeIUYUHY U NOJIONCUMENLHYIO U OMPUYAMETbHYI0, HO YCI08UE

00JIICHO OBbIMb GLINOAHENO . |AH | > |T AS| }

OIIK-1.V.1

22.

[IpounTaiite TEKCT U YCTaHOBHUTE COOTBETCTBUE. K Kak10i1 mo3umiumy,
JTAHHOM B JIEBOM CTOJIOIIE, MOA0EPUTE COOTBETCTBYIOIIYIO MO3HUITHIO B
mpaBoM cTonote. s peakiuu Mpu JaHHBIX YCIOBHUS BO3MOXKHO
MPOTEKaHuE:

OIIK-1.V.1




a. AH>0, AS<O0; 1. B mpsIMOM HampaBJICHHUH .

b. AH<0, AS>0; 2. B 00OpaTHOM HaIpaBJICHUH.
c. AH>0, AS>0; 3. B COCTOSIHUM PaBHOBECHS
d. AH<0, AS<0

IIpaBUNIBHBIN OTBET:

a b C d
2 1 1 1
23.| [IpounTaiiTe TEKCT, BRIOEPHUTE MPABUIBHBINA OTBET M 3AITUIITUTE OIIK-1.3.1
apryMeHThI, 000CHOBBIBAOIIIE BEIOOpP OTBETA.
TennoBoi 3 PeKT XMMUIECKOH peaKIuu, TPOTEKAIIICH pH
MIOCTOSIHHOM JIaBJICHUU, PABEH U3MEHEHUIO:
a. BHYTpEHHEH dHEepruu,
b. saTanenNy;
C. snepruu ['mb60ca;
d.sHTpONHY.
Omeem. b.
Omeem: Tennosoil 3¢hghexm xumuueckoil peakyuu onpeoesiencs
coznacro nepsomy 3akoHy mepmoounamuxu. AH = AU+PAV,
C1e008amenbHO 0meem: IHMAIbRUU.
24.| IlpounTaiiTe TEKCT, BbIOEepUTE mpaBuUibHbIe BapuaHThl oTBeta u | OIIK-2.3.1
3aMUIIATE apIrYMEHTHI, 000CHOBBIBAIOIIME BEIOOP OTBETOB
ITpouecc Fe?* + 2e = Fe° MPOMCXOJUT B TaJbBAaHUYECKOM dJIEMEHTE,
KOHLEHTpaLuu cojeill Monb/n
a.Mg | MgCl, || FeSO, | Fe
b.Fe | FeCl; || NiCl; | Ni
c.Al | AICI; || FeCl; | Fe
d.Fe | FeSO4 || CuSO4 | Cu
IIpasunvHoiii omeem: a, C.
Obocnosanue: IIpoyecc 6occmanogienus npoucxooum Ha 31eKmpooe,
nomeyuan Komopozo 6ojiee 31eKmponoI0HCUMETbHBI.
(/)r(\)liz*/Ni =-0,25B > (/)EeZWFe =-0,44B Boccranosurens Nio
(Dgu2+/Cu =+0,34B > (Dgeb“:e =-0,44B Boccranosutens cu’'
(/)2|3+ Al =-166B < (ogeh e =-0,44B Boccranosurens  Fe
¢&gz+ Mg =-2,36B < (ogeh e =—0,44B BoccranoButens Fe
25.| IlpounTaiiTe TekcT W ycraHoBUTe cooTBercTBUE. K kaxkmgod mosummu, | OTIK-1.V.1

JAHHOW B JIEBOM CTOJIOIE, MOJ0EpUTE COOTBETCTBYIOIIYIO MO3UIIMIO B
MpaBoM CTOJIOIIe. B KOHTaKTe HAXOASATCS METAJUIBI B PAa3IUYHBIX Cpellax
KaKHe MPOIIeCcChl MPOTEKAOT Ha KaToJe.

a. Zn/Fe pH <7 1. Pb** +2e = Pb°

b. Cu/Fe pH >7 2. O +2H,0 + 4 & >40H

c. Pb/Fe pH ~7 3. Fe?* +2e = Fe°

d. Ni/Cu pH <7 42H,0-48— Oy + 4H"
5.2H" +28 — H,°

IIpasunvroviii omeem:




a b c d
5 2 2 5

26.

[IpounTaiiTe TEKCT U 3aIUIIKUTE Pa3BEPHYTHII 000OCHOBAHHBIN OTBET.
[Ipu snekTponau3e BOJHOTO pacTBOpa, MEPEUUCICHHBIX HUXKE, HA
MHEPTHBIX AJIEKTPOJIaX BBIACISAIOTCS TOJBKO BOAOPO U KHUCIOPO.
a.ZnCly;  b.KF; ¢.ZnSO,; d.KClI;

Omanon omeema: Snekponus, 3mo npoyeccvl npomexKarouue Ha
INEKMPOOAx NPU NPOXOHCOEHUU NOCMOAHHO20 INEKMPULECKO20 MOKA.
Convb, 00pazosanHas aKmMuHbIM MEMALIOM, dJIeKMPOOHbBIN NOMEHYUAL
Memania menvbuue 31eKmpooHblil. NOMEHYUALA 8000po0a u3 00wl ( -
0,76B), nosmomy Ha kamode occmanasiIUeaemcs 6000poo u3 600uvl, Ha
aHoOe OKUCTAeMCs KUCIOPOO U3 800bl, MAK KAK JJIeKMPOOHbl

nomeHyuan hmopuo uoHa (pg e =12,6B > uem snekmpoonbi
2

NOMEHYUAN KUCI0poOa U3 600bl (pﬂzo 0, =+1,36B

Ipasunvuviti omeem: b

OIIK-1.3.1

27.

[IpounTaiite TEKCT, BEIOEPUTE MPABUIBHBINA OTBET U 3AITUIINATE
apryMeHTbl, 000CHOBBIBatOIIKE BbIOOp oTBeTa. [lpu snexTponuze
BOJIHOTO PAcTBOPA ... HA AJIEKTPOJIaX MPOUCXOISAT MPOIECCHI:
2H,0+2e=H, +20H, S* -2e=5°

a. Na,SOy; b. CdSO4 ;

c.CuS; d. NasS ;

e. Na,SO3

Ipasunvuviti omeem d.

Obocnosanue: Conb, 00pa308aHHAS AKMUBHBIM MEMALLIOM,
91eKMPOOHBILL NOMEHYUAL MEeMAIA MeHblUle NOMEHYUANA 8000p00a U3
600bi( -0,76B), nosmomy na kamooe eoccmanasiusaemcsi 8000poo u3
800w, Ha anoode okucnsemcs KUciopoo u3 00vl, max KaxK 31eKmpooHblil

0 o
nomenyuan @, . =—0,48B menvuie uem s1eKmpoonbiil

HomeHyuan (pazo 0, =+1,368

OIIK-2.3.1

28.

HquHTaﬁTe TEKCT U YCTAHOBUTC MTOCIICAOBATCIIBHOCTD
PaspsAKCHHUA BEIICCTB HA KATOJAC IMMPU MPOXOKIACHUHN ITOCTOAHHOI'O
QJICKTPHUYICCKOI'0 TOKA I CJICAYIOIUX PACTBOPOB:

a. xaopuaa memu (1),
b.cepHOli KHUCITOTHI,
c.xsopuna xenesa (1),
d.cynbdara HuKENS,

Ipasunvuviti omsem: a. b. d. c.

OIIK-1.V.1

29.

HpO‘-II/IT alTE TEKCT y BBI6CpI/ITe MMPpaBUJIbHLIC BApUAaHThI OTBETA U
3aMUIIATE apTYMEHTHI, 000CHOBBIBAIOIIME BEIOOP OTBETOB. JIJ1sT 3aIUTHI
KaJIMUs OT KOPPO3UHU BO BIIA’JKHOM BO3AYXC B KAYE€CTBC KATOAHOTO
HOKpBITI/Iﬂ MO>XXHO HUCIIOJIB30BaThH ...

a. Al; b. Mn ;

c.Co; d.Cu

Ipasunvuviti omeem: C, d.

O600H06aﬂue.'[<am0()nbm NOKpovlmuem mMoaHcent CayiHcumsb memdaiii,
3]Z€Kmp0()HblIZ nomeryual Komopoco 60]188 aﬂeKmponOﬂoofcumeﬂbelﬁ
yem 3au;uu;aeﬂ4bzﬁ memai, cCo2ilacCHO ma@mubl cmandapmﬂbzx




INEKMPOOHBIX NOMEHYUATL08 O0Iee INeKMPONOJIONCUMENbHbLE
nomenyuanel, y memannos: ¢. Co, d. Cu

30.| [IpounTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE. K KaXk10# mo3uIuw,
JTAHHOM B JIEBOM CTOJIOIIE, TOAOEPHUTE COOTBETCTBYIOUIYIO TIO3HIIMIO B
npaBoM ctonboie. TemneparypHslil koadduunent peakuuu pased 3 kak | OIIK-2.3.1
M3MEHUTCSI CKOPOCTh XUMUUYECKOW PEaKIIMK, €CIIU TEMIIEpaTypy

WU3MEHUTD:
a. moBbIcuTh Ha 40° 1. 287 pa3?
b.mouusuts Ha 40° 2.421 pa3
C.IIOBBICHTH Ha 55" 3. 81pazt
d.moBbicuTs Ha 30° 4. 27 pa3zt
5. 8lpas]
NPABUNLHBI OMEem.
a b C d
3 S) 2 4

Ilpumeuanue: Cucmema oyeHUBAHUA MECHOBBIX 3A0AHUIL.

1 mun) 3adanue KOMOUHUPOBAHHO20 MUNA C 6bIOOPOM OOHO20 BEPHO2O OMEEMd U3 UYemblpex
NPEOOCEHHBIX U 0DOCHOBAHUEM GbIOOPA CYUMAEMCS 6EPHbIM, eCIU NPABUIbHO YKA3AHA YUPpa u npugeoeHvl
KOHKpEmMHbLE apZYMEHMbl, UCNOab3yemble npu evlibope omegema. I[loinoe coenadenue ¢ 6epHbIM OMEEMOM
oyenusaemcs 1 6annom, Hesepubvili omeem unu e2o omcymcmeue — ) 6annos.

2 mun) 3adanue KOMOUHUPOBAHHO20 MUNA C 8bLOOPOM HECKOJILKUX 6APUAHMOE OMEEMA U3 NPeOlONCEHHBIX
U pasgepHymviM 0OOCHOBAHUEM 6blOOPA CHUMAEMCS 8EPHBIM, €ClU NPABUIbHO YKA3AHbL Yudpsl U npusedenvl
KOHKDEmHble apeyMeHmbl, UCHOAb3yeMble npu 6vlbope omeemos. Ilonnoe cosnadenue ¢ GepHbLIM OMEENOM
oyenusaemcst 1 6annom, eciu oonywenvl owubku wiu omeem omcymcemeyem — () 6an108.

3 mun) 3adanue 3aKpLIMO20 MUNA HA YCMAHOGIEHUE COOMGEMCMEUSL CHUMAEMCS GEPHbIM, eCiu
VCMAHOGILEHbL 6Ce COOMBEMCMEUsL (NO3UYUU U3 O0OHO20 CHOAOYA 6EPHO CONOCMAGIEHbL C NOUYUSIMU OPY2020
cmonbya). Iloanoe coenadenue ¢ GepHbIM OMEEMOM oyeHusaemcs 1 OaLIOM, HeGepHLIL OmMeem Uiu e2o0
omcymcmeue — () 6annos

4 mun) 3a0anue 3aKpeimo20 Muna HA YCMAaHoGLeHUue NOCIe008aMENbHOCMU CYUMAENCsl 6EPHbIM, eCi
NPAsUIbHO YKaA3ama écs nociedosamenvHocms yugp. Ionnoe coenadenue ¢ eepnvim omeemom oyenusaemcs 1
bannom, eciu donyujenvl owmuoKy ui omeem omcymemayem — () 6a1108.

5 mun) 3adanue OmKpvLIMO20 MUNA C PA3GEPHYMBIM OMBEMOM CYUMAEMCS. 6EPHbIM, €CAU OMBem
cosnadaem ¢ IMALOHHLIM RO coOepaicanuio u noanome. Ilpasunvuwiti omeem 3a 3adanue oyenugaemcs 6 3 6auua,
ecnu donyujena oona owuobka \ nemounocms \ omeem npasunvbhblil, HO He noauvil - 1 bann, ecaiu donyweno bonee 1
owubku \ omeem nenpasuvhwiil \ omeem omcymemeayem — () 6an108.

[lepeueHp TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOYYarolUXCsl 3a09HON (hOPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEIENSAIONIMEe  MPOLEeIyphl  OLIEHUBAHUS
MHAUKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEp)Karcsi B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAIIl, pernameHTHpyOIIUX TOPSAOK M MPOLEAYPY
MIPOBEJICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTalli 00yJaromuxcs
I'VAIL

11. Meroaudeckre yKazaHus I 00y4JarOmuXCsl IO OCBOSHUIO TUCIIUTUIMHBI
lenpt0 AUCHUIUIMHBI SBISETCA — IOJYyYEHHE CTYJASHTaMH HEOOXOJWMBIX 3HAHHH,
YMEHUW ¥ HABBIKOB B OOJACTHM XWMHH, YTO TO3BOJIUT UM YCIICITHO PEIIaTh TEOPETHUYECKUE W
MPAKTUYECKHE 3a/1a4d B 00JACTH pa3pabOTKU KOHCTPYKIIMH THIIOBBIX DJIEMEHTOB U arperaros,
MIPUMEHSISI CTaHIaPTHBIC KOMIBIOTEPHBIE TIPHIIOKEHUS TSI KOHCTPYUPOBAHUS, TTPOBOIS PACUEThI




U 00OCHOBBIBas BBIOpAaHHBIC CTPYKTYPHI NMPHOOPOB C TOYKH 3PEHUS TEXHUKH M SKOHOMHKH.
OOyuJatomirecs: JOJDKHBI OCBOUTH TUCIUIUIMHY HA YPOBHE, IMO3BOJIIONIEM UM NPUMEHHTH CBOU
HaBBIKM B 0O0]acTAX HCCIENOBaHUSA, pa3padOTKU NpHOOPOB M CHUCTEM, OCHOBAHHBIX Ha
UCIIOJIb30BAaHUU  ONTUYECKOTO M3JIYYCHHUS; KOHTPOJb ONTHYECKHUX, ONTHKO-JIEKTPOHHBIX
3JIEMEHTOB, IPUOOPOB M CHCTEM, MOJYYHMBILIETO MOATOTOBKY IO 00Opa3oBaTeIbHON MpOorpamme
6akanmaspa 12.03.02(01) «OnTHKO-3JIEKTPOHHBIE IIPUOOPHI K CHCTEMBI

11.1. Meroauueckue ykazaHus A7 OOy4arOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuana

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPONMHOE, CHUCTEMHOE,
rIy0oOKoe U SCHOE U3JIoKeHHEe ydeOHoro marepuana. HasHaueHue COBpPEMEHHOH JEKIUU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI TOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
byHIaMeHTalbHBIX Mpo0JaeM IUCIHUIUIMHBI, METOJAOB HAYYHOTO T[IO3HAHHUSA, HOBEUIINX
JOCTH)KCHU HAay4HOU MbICU. B yueOHOM mporiecce JIEKIUSI BBIMOJIHSIET METOA0JI0TUYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOpMAIMOHHYI0 (QyHKIUU. JIeKus packppiBaeT MOHATHIHBIN ammapat
KOHKpETHOH oO0jacTu 3HaHudA, €€ MpoOJeMbl, JAaeT LENbHOE NPEJCTABIECHUE O TUCIUILIMHE,
MOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCIUIUIMHAMM.

[InanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaIOMIMMUCS JIGKIIMOHHOTO MaTepHraa;

— TOJIyYEeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUW, YPOBEHb
KOTOPBIX OINPEIEIISIETCS 1LEJIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOM TEME;

— TOJy4Y€HHE ONbITa TBOPUYECKOI pabOThl COBMECTHO C MPEIOIaBATEIEM;

— pa3BuUTHE MNPO(PECCHOHAIBHO-IEIOBBIX  KAauecTB, JIIOOBU K  TpeaMeTy U
CaMOCTOSITEJIbBHOI'O TBOPUYECKOTO MBIIIJICHUSI.

— TOsiBJIEHHE HEOOXOAMMOT0 HHTEpEeca, HEOOXOAUMOTO ISl CAMOCTOSTEILHON PabOThI;

— TIOJy4eHHE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHUS HAYKH W TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHA Ha OJIFKAMIIINAE TOJIBI;

— HAY4YUTHCS METOAMYECKH 0o0pabaThiBaTh MaTepual (BBIACHATH TJIaBHBIE MBICTH U
MOJIOKEHUS, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITh HX B  Pa3IUYHBIX
bopMynupoBKax);

— TONy4YeHHe TOYHOTO MOHMMaHUs BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.

JlekuMOHHBI MaTepuanm MOXET CONPOBOXKIAThCA JIEMOHCTpalued CcIaioB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaia IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUIl 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK IO TUCIUIUINHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOTO MaTepuana:

- IEKLIUU COTJIacHO pasnenam (Tabmn.3) u remam (Tabmn.4).

— Bcerymnienne — wacth Jekuuu, ILedb KOTOPOW - 3aMHTEpecOoBaTb W HACTPOMTH
ayJIUTOPHUIO HAa BOCIIPHATHE y4eOHOTO MaTepuana. B ero cocraB BXOAsT: (OPMYIHUPOBKA TEMBI

JIeKIMU, XapaKTEepUCTHUKa ee MpoeCCHOHAIBHOW 3HAYUMOCTH, HOBU3HBI M CTEIEHU
W3YYEHHOCTH, LN JIEeKIHH; M3J0KEHHE IUIaHA JIEKIMH, BKJIOYAIOIIEr0 HAMMEHOBaHUS
OCHOBHBIX  BOIIPOCOB, TOJJICKAIUX PACCMOTPEHHIO Ha  JICKIIUH; XapaKTEePUCTHKA

PEKOMEHIyeMOW JHUTEepaTyphl, HEOOXOIUMOW Ui OpraHU3alMd CAMOCTOSTENLHON pabOThI
CTy,}IeHTOB; peTpOCHeKIII/IH-HaHOMI/IHaHI/IC (6] BOHpOC&X, paCCMOTpeHHI)IX Ha HpOHIJ'IOI\/'I JICKIIUH,
CBsS3b UX C HOBBIM MaTepHalioM, YKa3aHHE Ha €ro pojb, MECTO U 3HAYE€HHE B JIaHHOMN
JTUCITUIIIMHE, a TAK)KE B CHCTEME APYTUX HaYK.

— OcHOBHas 4YacTh - WM3JIOKCHHE COJCPXKAHUS JICKIIMH B CTPOTOM COOTBETCTBHH C
MPEUIOKEHHBIM TUUIAHOM. BKITIOYaeT pacKphIBAOMIMKA TeMy JEKIWHW KOHIENTYAIbHBIA U
dakThyecKkuil MaTepuai, €ero aHajlu3 U OIEHKY, pa3jIU4Hble CHOCOObI apryMeHTallUd H
JOKA3aTCJIbCTBA BBIABUT'AaCMbIX TeOpeTI/I‘-ICCKI/IX HOJIO)KGHHﬁ.

— 3akioveHHe - TMOJBEIEeHHE OOIEero wuTora JIeKIuU, O0000IeHne Marepuana,
(dbopMyJIMpPOBKa BBIBOJIOB IT0 TEME JICKIIUU; OTBETHI Ha BOIPOCHI CTYICHTOB.



- I[JISI HaAJIC)KAIICTO OCBOCHHUA KypCa XUMHUHN UCIIOJB3YHOTCA CIICHUAIBHBIC HAISAIHBIC
Cpe/CTBa, C TIOMOIIBI0 KOTOPBIX MOXKHO IepeaaBaTh CTyAeHTaM HWH(GOPMAIMIO O BEIIECTBaX,
00BEKTaxX W CyliecTBE (U3NYECKHX M XHMUYECKHUX NpeBpamieHuid. JleMoHCTpanus ONIBITOB,
MOJIENIM KPUCTALTMYECKUX PEIMETOK, TAONIHIBI U TUTAKATHI C YHEPTETHUYECKUMH JUarpaMMaMu
00pa3oBaHUs MOJICKYJI, peaKIIHMii ¢ KaTaau3aTopamMH i 0€3 HUX U T.1I.

— OcymiecTBieHHE KOHTPOJIS 32 BEICHHEM CTYICHTAaMH KOHCIICKTa JICKIIMH; OKa3aHHe
CTYZICHTaM TIOMOIIY B BEJICHHM 3allUCH JICKIMUA (AKIICHTUPOBAHWE HW3JIOKCHHS MaTepuaa
JICKIMH, BBIJCIICHHE TOJIOCOM, MHTOHALMEH, TEeMIIOM pedd Haubojee BaXHOH HH(OpMAaIHH,
UCTIOJIB30BaHUE T1ay3 JUIS 3aIUCH TaOJIHUII, CXEM)

11.2. Metoauyeckue ykazaHus MJis OOYYaIOIIUXCS I10 BBIMOJTHEHHUIO JIA0OPAaTOPHBIX
pabort

B xoxe BeImonmHeHUs 1abOpaTOPHBIX pabOT OOyYalOMUWCS JOJDKEH YIIIYOUTh |
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIJIAJIETh COBPEMEHHONW METOIUKOM M TEXHUKOU
SKCIIEPUMEHTa B COOTBETCTBHHM C KBaJTH(PUKAMOHHONW XapaKTEPUCTUKON OO0Yy4aromerocs.
Boinonnenue nabopaTopHbIX padOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AHAIUTUYECKOUN YacTeil U KOHTPOJIbHBIX MEPOIPHUSITHIA.

Boinonnenue n1abopaToOpHbIX pabOT 00ydaroIUMMCS SIBJISETCS HEOTHEMJIEMOM YacCThIO
W3YYEHUS JUCIUIUIMHBL, ONpEeNenseMOol Yy4eOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00yJaromerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOLECCOB, SBIEHUHM U OOBEKTOB,
M3Yy4aeMbIX B paMKax JTAHHOW TUCIUILINHBI,

— 3aKpeIUICeHHE, Pa3BUTHE W JETATM3alUs TEOPETHUYECKUX 3HAHUH, MOJIYYCHHBIX Ha
JCKITHSIX;

— TOJy4YeHHe HOBOM MH(OPMAIINH 110 U3y4yaeMOU JUCIUILINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CaMOCTOSITEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajianue ¥ TpeboBaHUs K MPOBEICHUIO J1a00paTOPHBIX PaboT
3amaHue W TpeOOBaHUS K BBINOJHEHUIO J1a0OpaTOPHBIX PAOOT MPUBEIAEHBI B METOJUYECKHX
YKa3aHUSX:

— Xumus : DKBUBAJICHT. 3aKOH 9KBUBAJICHTOB : [ DJIEKTPOHHBIN pecypc] :

METOJIMYECKHE YKa3aHHsI 110 BRIMOJIHEHUIO TabopaTtopHoit pabotsl / C.-Iletep0. roc. yH-T
a’pokocm. mpubopoctpoenus ; coct.: T. E. KpbutoBa - DnexktpoH. TekctoBbie aaH. - CII6. : U3na-
Bo I'YAII, 2021. - 19 c.

- Xumus. TermnnoBoit 3¢ ekt (FHTANBIUSA) XUMUUYECKON PEAKINH : [ DIEKTPOHHBIN
pecypc] : MeToanuecKue yka3aHusl K BBITIOJHEHUIO JlabopaTtopHoii padotsl / C.-Ilerepb. roc. yH-
T a3poKocM. npubdopocTpoenus ; coct.: T. E. Kpbutosa. - DnexTpoH. Tekctoble naH. - CIIO. :
Usn-so I'VAII, 2023. - 22 c.

— XuMmus : XuMUYECKHE PEaKilii, BBI3BIBAIOIINE IIEKTPUIECKHUI TOK, YIEKTPOTHBIC
MOTEHLIMAJBI ¥ 3JIEKTPOJABUKYIINE CUJIBI : [ DIEKTPOHHBIN pecypc]| : METOANYECKHE yKa3aHUs K
BBITIOJIHEHHIO JTabopaTtopHoil padoTsl / C.-IletepO. roc. yH-T a3poKOCM. TPHUOOPOCTPOECHUS ;
coct.: T. E. Kpbutosa. - DiektpoH. TekcroBsie AaH. - CII0. : U3n-Bo I'VAII, 2022. - 24 c.

- KpeuioBa, T. E. Xumus. Koppo3ust meTamios: : [ DIeKTpoHHBIN pecypc] yueO.-
metof. mocobue / T. E. Kpeutosa. — CII6.: I'YAIL, 2023. - 36 c.

Crpykrypa 1 dhopMma oTdera 0 1adoparopHOii padorte
1. Ilenp paGoThI.




2. JlabopaTtopHoe 000pyaOBaHHE.
3. OnucaHue 3KCIIePUMEHTA.
4. OO6paboTka pe3yabTaToB

TpeboBanus k ohopMIEHUIO OTYETAa O JJAOOpPaTOPHOU paboTe

TUTyNBHBIN JIMCT OTYETA JOJKEH COOTBETCTBOBATH ITA0JIOHY, IPUBEJACHHOMY B CEKTOPE
HopMmatuBHOM nokymenrtaruu ['Y AIT https://quap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OTY€Ta JOJDKHO OBITh O(OPMIIEHO B COOTBETCTBUHU C
I'OCT 7.32-2017. TpeGoBanusi mpUBEIACHBI B CEKTOpPe HOpMaTUBHOW mokymeHTaruu ['YAII
https://quap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CIHMCKA MCTOYHUKOB CTYACHTaM HEOOXOIMMO PYKOBOJCTBOBATHCA
tpeboBanusimu crangapra [OCT 7.0.100-2018. IIpumepsl odopmiIeHHsI CIIMCKAa MCTOYHHKOB
IPUBEICHBI B CEKTOpE HOpMaTHBHOM nokymenTanuu I'YATIL https://guap.ru/regdocs/docs/uch.
1. BrinmonHeHsl He00X0IUMBIE PACUETHI.

2 ITocTpoeHns! rpaduueckre 3aBUCHMOCTH OT 33JJaHHBIX ITapaMEeTPOB.
3 Crenanbl BLIBOJBI.
4

BrImosHeHBI KOHTPOJIBHBIE 33aHMS HA TeMY J1a00paToOpHOI paOboTHI.

11.3. Meroauueckue yKazaHus JUIsi 0OyJalOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSTEIHHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM PabOThI, 00yJarOUIUICs BBIMOJIHAET padoOTy IO
3a[JaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpEnoiaBaTelisi, HO 0e3 ero HemoCcpeACTBEHHOTO
y4acTusl.

B mporecce BBIMOTHEHHS CaMOCTOSITENIBLHON paboThl, Yy oOydaromierocs: (GopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovyero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMaTH3allMM MPUOOpeTaeMbIX 3HAHUM, oOecleyrBaeT BBICOKHIM
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHMs, MOMOraeT IOJyYUTh HAaBBIKA IIOBBIIICHUS
npo(hecCHOHALHOTO YPOBHSL.

MetoaudyeckumMi ~ MaTepuaiaMM,  HalpaB/SIIOIIMMHM  CaMOCTOSTEIbHYIO  paloTy
00yYaroImuxcst ABJISIOTC:

— y4eOHO-METOAMYECKUI MaTepual Mo AUCLUILINHE.

11.4. MeTtoauueckre yKazaHusl JUIsi OOyYaroIMXCS IO MPOXOXKIACHHIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIEBAEMOCTH MPEIYCMATPUBAECT KOHTPOJb KadeCcTBa 3HAHUU
00yYaroImuxcsi, OCYIIECTBISEMOI0 B TEUEHUE CEeMecTpa C ILeJIbI0 OICHMBAHUS XO0Jla OCBOEHUS
JTUCIUTUIAHBI.

1. 3ammra 1a60paTopHBIX paboT

2. BoimosHeHue npoBepOYHOI paboThI O TeMe J1abopaTOpHOI paboThI
3. perienue 3a1a4 1Mo Teme J1a00paTOpHOI paboTHI.

4. J151g TeKyIIero KOHTPOJIsl YCIIeBaeMOCTH UCIIOIb3YIOTCS TECTHI,

npuUBeICHHbIC B Tabnuie 18

11.5. Metoauyeckue ykazaHus IJisi OOYYarONIUXCS MO MPOXO0KICHUIO TPOMEXYTOUHOM
aTTeCTaIUU.

[Ipomexxyrounast ~ aTTecTamusi  OOyJaroOmUXCsi  MPEAYyCMAaTPUBAET  OILICHWBAHUE
MIPOMEKYTOUYHBIX U OKOHYATEIBHBIX PE3yJbTaTOB OOyueHus mo aucuuriuinHe. OHa BKIIOYAET B
ceost:


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

— 1uddepeHIpPOBaHHbIM 3aueT — 93T0 (opMa OLEHKM 3HaHUM, IOJy4YeHHBIX
00y4aroImuMCcs IpU U3y4EHUH JUCLMIIIIMHBI, TOCELEHUHN JEKIUHA, BBINOJIHEHUH J1aOOPaTOPHBIX
paboT, KOJJIOKBUYMOB, OTBETa TEOPETHUECKOr0 MaTepualla Ha 3a4éTe C OLIEHKOH  «OTIMYHOM,
«XOPOLIO», «yIOBIETBOPUTEIBHOY, HEYIOBIETBOPUTEILHOY.

1. B Tedenue cemectpa i JOMYyCKa K 3a4€Ty CTYACHTY HeoOxoaumo caath He meHee 50%
nabopaTtopHbeIX padot, He MeHee 50% mpakTHuuecKux padoT, BHITOJIHUTH TECTUPOBAHUS B
cpene LMS He Huxke oueHKH "yaoBieTBopuTenbHO". Jlamee CTyIEeHT JoIycKaeTcs K
cobeceI0BaHUIO WM UTOMOBOMY TECTUPOBAHUIO Ha 3aueTe."

2. 3ayer BBICTABIAETCS HA OCHOBAaHUM BBIIOJHEHHBIX B TEYEHUE CEMECTpa BcCeX
7a00paTOpHbIX pabOT M HANMCAHUM HMTOTOBOIO TECTHUPOBAHUS WIM IPOXOXKIAECHUS
co0ece10BaHus.

B Teuenune cemectpa cryneHTy HeoOXxoauMo caath He MeHee 50% abopaTopHbIX padoT, HE
MeHee 50% mnpakTuyeckux padoT, BBIIOJHUTH TecTHpoBaHMs B cpene LMS He Huxke oneHku
"yoBieTBOpUTENBHO". B ciiyuae HEBBIIIOJIHEHUHU BBIILIEU3IOKEHHOT0, CTYJEHT, IIPU YCIIEITHOM
NPOXOXKJICHUM MPOMEXYTOYHOM arrectranimd B (opme -dK3aMeHa/mud.3auera, HE MOXKET
MOJIyYUTh aTTECTALlMOHHYIO OLIEHKY BBIIIE "XOpOIIO0"

Cuctema OLIGHOK NpU NPOBEIEHUM TEKYLIEro KOHTPOJIS M IMPOMEXKYTOUYHOM aTTecTaluu
OCYLIECTBJISIETCS B COOTBETCTBUU C PYKOBOIAIIUM JOKyMeHTOM opranuzamuu P10 I'VAIL
CMK 3.76 «llonoxeHue o TEeKylleM KOHTpPOJIE YCIIEBAEMOCTH U NMPOMEKYTOYHOW aTTecTaluu
CTYACHTOB M aCHHMPAHTOB, OOyYaroIIUXCs 10 00pa3oBaTelIbHBIM I[POrpaMMaM BBICILIETO
obpazoBanus B 'YAII» https://docs.quap.ru/quap/2020/sto_smk-3-76.pdf



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

Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




