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AHHOTaNINA

JucuummmHa « XUMHUS» BXOAWT B 00pa30BaTEIbHYIO MPOrPaMMy BBICIIETO 00pa30BaHUS
— mnporpamMMmy OakamaBpuaTa II0 HampaBlIeHUIO MoAroToBkw/ crenuanbHoctd  13.03.02
«JNEeKTPOIHEpPreTuKa M DJIGKTPOTeXHUKa» HampasieHHocTH «L{udpoBas sHEpreTuxay.
Hucnurmuna peanusyercs kadeapoit «NeSy.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYFOIINX KOMITETSHIUH:

OIIK-3 «CnocobeH mpUMEHSTh COOTBETCTBYIONINN (PU3MKO-MAaTeMaTHYECKUH arapar,
METO/Ibl aHaJIM3a M MOJCIHMPOBAHUS, TEOPETUUECKOrO0 U HKCIEPUMEHTAIHLHOTO HCCIIEIOBAHUS
IIPU pelIeHrnU TPOodhecCHOHATBHBIX 3a4a4»

Copnepkanue AUCIUIUIMHBI OXBATHIBAET KPYT BOMPOCOB, CBS3AaHHBIX C  O3HAKOMJICHUEM
UCTOPUHU XHUMHUH, a TaKXKe€ C OCHOBHBIMU HAINpPaBICHUSIMH W TEHICHIUSIMH pa3BUTHUS
COBPEMEHHOM XUMHU. JTa HayKa H3ydaeT MaTepHAIbHBIA MHUP, 3aKOHBI €ro pa3BUTHUSA,
crnenupuUecKyr0 XUMHUYECKyl0 (GopMmy IBUXKEHHS Marepuu. B mporecce u3ydeHHs XUMUU
BbIpa0AThIBAETCS HAYYHBIM B3IJIS] HA MUP. 3HAHUE XUMUU HEOOXOAMMO JUISl TIJI0JIOTBOPHOM
TBOPUYECKOH JeATeNbHOCTH OakanaBpa J000H HampaBlEHHOCTU. 3HAHWE XHMHH I103BOJISIET
c(opMHpPOBAaTh COBPEMEHHOE HAyYyHOE IPEJCTaBICHHE O MAaTEpUHU, BEIIECTBE KaK OJHOM W3
BUJIOB JIBMKYIICHCS MaTepuu, MEXaHU3ME MPEBpAIICHU XUMUYECKUX COCIMHEHH, CBOMCTBAX
MaTepHaJIOB O XUMHUYECKHUX IMpOIeccax B COBPEMEHHOM TexHuke. [Ipu M3yueHun Kypca XuMuu
HEOOXOJMMO TPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBIIAJETh TEXHUKOW XUMHUYECKHX PacyeToB,
BBIPa0OTaTh HABBIKKU CAMOCTOSATEIBHOTO BBIMOJHEHUS XUMHYECKHUX OSKCIEPUMEHTOB U
0000menuss  ¢dakrtoB. [loHMMaHMe  3aKOHOB XHMHHM TIOMOXET CTYJAEHTY B pEIICHUU
HKOJIOTMYECKUX TpoOsieM. 3HaHHME Kypca  XHMHUM HEOOXOIMMO M JJs IOCIEIYIOIEro
YCHEIIHOTO U3yUYeHUs CIIeIHATbHBIX AUCIUTIINH.

[IpenogaBanvie AWCHMIUIAHBI TPEIyCMATPUBACT CICAYIOMIHE (OPMBI  OpTaHH3AIUN
y4eOHOro IMpoliecca: JEeKIUH, J1abopaTopHble paboThl, CaMOCTOsITeNbHAs paboTa 00yJaroIIerocs.

[IporpamMmmoil AUCIHUIUIMHBI TMPETYCMOTPEHBI CIEAYIONIME BHABI KOHTPOJISA: TEKYIIHUMA
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B hopme AudhepeHInpOBaHHOTO 3a4eTa.
OO0mmas TpyJ0€MKOCTh OCBOCHHUSI TUCIIMIUIMHBI COCTABIISIET 3 3a4€THBIX eUHUIIbI, 108 yacos.

S3bIK 00y4YeHUs IO TUCIHUILINHE «PYCCKHI.



1. TlepedeHb MIIAHUPYEMBIX PE3YyJIHTATOB O0YUEHUS MO TUCIUILINHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Llenb maHHOW TUCHMIUIMHBI — YCBOEHHUE CTYJIEHTAMH TEOPETHUYECKUX OCHOB OOIIeH XUMHH,
XUMHHA BaXHEUIIMX OJJEMEHTOB M HUX HEOPraHWYEeCKHX COEAMHEHUH, (QopMHUpOBaHUE
XMMHUYECKOT'O MBIIIJICHHS Y CTYI€HTOB, pa3BUTHE HABBIKOB UCIIOJIB30BaHUS CBEACHUM O (hHU3HKO-
XUMHUYECKHX CBOWCTBAX pAa3JIMYHBIX CHUCTEM I CHUHTE3a COOTBETCTBYIOIIMX COEIWHEHHIA,
BBIMIOJTHEHHE TEPMOJMHAMUYECKMX W KHUHETHYeCKUX pacueToB. [IpumoOpereHne HEKOTOPOTo
OTBITa SKCIEPUMEHTAJBHBIX HCCIEAOBAHUM IJIs1 pa3pabOTKM  HOBBIX METOAOB CHHTE3a WU
npuIaHusi MaTepuajaMm 3aJaHHOM CTPYKTYpbl, M KoMIuiekca cBoiictB. IIpeacraBinenue
BO3MOXXHOCTH CTYACHTaM Pa3BUTh M MPOJAEMOHCTPUPOBATH HABBIKK B 00JACTH MHHOBALIMOHHBIX
TEXHOJIOT U

1.2. JlucumninHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTPaMMBI
BhICIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 110 AUCHUILINHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMH pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare M3ydeHHs AUCHUILTUHBI OOYYAIONIUIICS MOJHKEH 00JIafaTh CIEAYIOMIMMU
KOMIETSHIMSIMH WM WX YacTaMu. KoMIeTeHIIMN U MHAWKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeueHb KOMIETEHINH U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnmna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETCHLIUH KOMIIETEHLIMHI JOCTH>KEHHS] KOMIETEHIIUU
OIIK-3 Cnocoben
MPUMEHSATD
COOTBETCTBYIOIINI
¢duzuKo-
MaTeMaTU4eCKUil OIIK-3./1.6 nemoHCTpUpYyET 3HAHUS
anmnapar, MeTObl OCHOBHBIX 3aKOHOB OpTraHMUYECKOH U
OobuenpodeccuoHanbHbIe | aHAIN3a U HEOPraHUYECKON XUMUU, IPUPOIBI
KOMIIETEHIIUU MOJIEJTUPOBaHUS, XUMHUYECKOHN CBSI3M JIEMEHTOB; UCIIOIb3YET
TEOPETUYECKOI0 U OCHOBHBIE METO/IbI XUMHUYECKOTO
AKCIEPUMEHTAJIBLHOTO | UCCIIEOBAHMSI BEIIECTB U COSAMHEHUN
UCCIJIEJOBaHMs IpU
pelieHnn
npohecCuOHATBHBIX
3aj1a4

2. Mecrto nucuumiinHb B cTpykType OI1
JucuuninHa MoXeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUU CIEAYIOIUX AUCIUTUIAH:
—  «Dusuka
— «Maremaruka. Teopusi BEpOATHOCTEN U MaTeMaTUYeCKasi CTAaTUCTUKA
— «Maremartuka. MaremMaTUUeCcKH aHATINU3Y

3HaHus, TONyYEHHBIC MTPH U3YYECHUH MaTepHalia JaHHON JUCIUTUIHNHBI, HIMEIOT KaK
CaMOCTOSITEIILHOE 3HAUYCHUE, TAK M HCITOJIB3YIOTCS MTPH H3YYSHUH JIPYTUX AUCIHILINH:
— «Teopernyeckas MEXaHUKa»

— «O01mas SHepreTUKay

— «[IpuknagHas MEXaHUKa»

— TexHocdepHas 6€30MaCHOCThY

— «Dusukan




3. O0BeM U TPyA0EMKOCTh TUCIUILIUHBI
Jlanueie 00 obmemM o0beMe AUCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHIOB Y4eOHOMH
paboTHI IO TUCHMIUIMHE (M pacHpeieeHue ITOM TPYA0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B
taduuue 2.

Tabmuna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIINHBI

TpynoeMKocTh 1o
Bun yueGHoM paboThI Bcero cemMecTpaM
Ne2
1 2 3
Oowan mpyooemkocmep oucyunIuHbl, 3/ 108 3/ 108
3E/ (4ac)
U3 nux uacos npakmuyeckoii 0020MoeKu
AyoumopHhuvie 3anamus, BCETO 4ac. 51 51
B TOM YHCJIE:
nexmu (JI), (gac) 34 34
npaktudeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac)
CamocmoamenvHnas paboma, Bcero (dac) S7 o7
Buo npomesicymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3amer (3auer, Judd. 3auq, M. Hudd. 3ad.
K3 %) 3au.

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUTUIMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3aensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

Pa3nensl, TeMbI JUCLIMILIAHEI Jlexun 113 (C3) JIP KII CPC
(dac) (dac) (qac) (qac) (qac)
Cemectp 2
Pasnen 1: Beenenue B XUMUIO 1 5 10
Temal.l.IlougTue BemecTsa u 1 1 3

XUMHAYECKOUI pC€aKknurn, OCHOBHBIC
OIpeICIICHUSI.

Tema 1.2 2 4
CTexruoMeTpUYECKHE 3aKOHBI.
OyHIaMEHTAIbHBIE TOHATHS U 3aKOHBI

XHUMHU.

Tema 1.3.CriocoOs1 onpe/ieieHAs 2 3
KOJIMYECTBA BEIECTBA, 3aKOH
3KBUBAJICHTOB.




Paznen 2: Crpoenue BemiecTBa

10

14

Tema 2.1. OcHOBHEIE CBEIEHUS O
CTPOCHHUH aTOMOB; KBAHTOBBIC YHCJIA.

Tema 2.2. Ilepuoandeckuii 3aKoH
J.M.Menneneena.

Tema 2.3. XuMu4yeckasi CBI3b, BUJbI
XUMHUYECKOU CBS3H.

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

Tema2.5. Metoa MONEKyJISpHBIX
opOuTane.

Tema2.6. HeBasieHTHBIE TUIIBI CBSI3CH:
HOHHAs CBI3b, MCTAININYECKAS CBA3b,
BOJIOpOAHAs CBA3b, CHIIbI Ban-nep-
Baannca.

Pasnen 3:XuMHUUECKHE CHUCTEMEL.
OO01ue 3aKOHOMEPHOCTH XUMHUECKUX
IIPOIIECCOB.

15

17

Tema 3.1. DHEpreTuKa XUMHIECKUX
MIPOIIECCOB, BHYTPEHHSISI YHEPTHS,
SHTAJIBINS, YHTPOTIHSL.

Tewma 3.2. sneprust [m60ca,
HAIpaBJICHHOCTb XUMHWYCCKUX
MPOLIECCOB, XUMHUUYECKOE U (pa30BOe
paBHOBECHE.

Tema 3.3. CKOpOCTb XMMHUYECKON
peakuu U METOABI €€ PErYIMPOBaHUS,
3aKOH JEHCTBUS Macc,

Tema3.4. DHeprus akTuBaluu,
ypaBHeHUEe AppeHuyca, mnpaBuio BaHT-
I'odda, karanuszaropsl u
KaTaJINTHYECKHE CHCTEMBI.

Tema 3.5.PacTBOpbI, [UCHIEpCHBIE
CUCTEMBI, CITIOCOOBI BHIPAKEHHUS COCTaBa
pacTBOpPOB,




Tema3.6. DnexTponuruueckas
JMCCOLMAIUS, BOJHBIE PACTBOPHI
3JIEKTPOJIUTOB, BOAOPOIHBIN
MOKa3aresb, peakiuu oOMeHa,
TUPOJIU3 COJICH.

Tewma3.7.ColicTBa pa30aBIeHHBIX
PacTBOPOB HEINEKTPOJIUTOB, BOJTHBIC
PacTBOPBI ANEKTPOJIUTOB, 3aKOH
pazbasienust OcTBaabaa, 3aKOHbI
Payns.

Paznen 4.0OcHOBBI AIEKTPOXUMUYECKUX
MIPOIIECCOB.

Tema 4. 1.oxucIUTEILHO-
BOCCTAHOBUTEJILHBIE PEAKITUN

Tema 4.2 XUMHUYECKHE UCTOUYHUKHI
AIEKTPUUYCCKOTO TOKA. |'aTbBaHMUECKHE
3JIEMEHTEL.

Tewma 4.3.9nekTposin3, 3aKOHbI
®apanest.

Tewma 4.4.Koppo3sust u 60pbba ¢ Hel.

Pazgen 5:CBoiicTBa MPOMBIIIEHHO-
Ba)XXHBIX DJIEMEHTOB U UX COCAMHECHUN

Tema 5.1. Kitaccsl XUMHUYECKUX
COCAMHEHHH, CBOMCTBA IPOMBILIJIEHHO
Ba)KHBIX DJIEMEHTOB U UX COEIMHEHUI.

Tema 5.2. Xumnueckas
uneHTudukanus. Metoab
XHUMHYECKOT'0 MCCIIEIOBaHUS U aHaJIN3a
BEILIECTB U UX MPEBPALLICHUM.

Hroro B cemectpe:

34

17

57

Uroro:

34

17

57




[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCs B  HEMOCPEICTBEHHOM  BBIITOJHEHUH
Oo0yyaromKUMHUCS  OMNpENEeNeHHBIX  TPYNOBBIX  (YHKUMH, CBS3aHHBIX C  Oy;ymei
npodeccHoHaTbHON AEATETBHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — Coneprkanue pa3JesioB U TeM JEKIMOHHOTO UK

Howmep paznena HaszBanue u conep:kanue pas3ieiioB U TEM JIEKIIMOHHBIX 3aHATHI

Paznen 1 Beenenue B xumuio.

Temal.l. IlonsATHE BelecTBa U XUMUYECKON PEAKLIUN, OCHOBHBIE
OIpeeICHusl.

Tema 1.2. CrexnomMerpuueckue 3akoHbl. OyH1aMEHTaIbHbIE IOHATUS U

3aKOHBbI XMMHUH.

Tema 1.3. CriocoOblI onpeieNieHus KOJIMYECTBa BEIIECTBA, 3aKOH
3KBUBAJICHTOB.

Paznen 2: Crpoenue BemiecTBa

Tema 2.1. OCHOBHBIE CBEJICHUSI O CTPOCHUU aTOMOB; KBAaHTOBBIE YHCJIA.

Tema 2.2. [Tepuonnueckuii 3akon [{.M1.MenneneeBa, cBs3b [1.C. co

CTPOCHUCM aToMa.

Tema 2.3. XHMHYECKas CBSA3b, BUIbl XUMHUYECKOM CBS3H.

Tema 2.4. MeTto1 BaJIeHTHBIX CBSI3€M, KOBAJICHTHAS CBS3b.

Tema 2.5. Metoa MoneKy I pHBIX OpOUTaEeH.

Tema 2.6 HeBanenTHBIC TUIIBI CBSI3€H: HOHHAS CBSI3b, METAIUINYECKAS CBS3b,

BOAOPOAHAA CBA3b, CUJIbI BaH-nep-BaanLca.

Paznen 3 Xumnyeckue cucreMbl. O0IIKE 3aKOHOMEPHOCTH XUMHUYECKHUX
IIPOLIECCOB.
Tema 3.1. DHepreTuka XMMHUYECKUX MPOIIECCOB, BHYTPEHHSISI SJHEPI U,

TEIUIOBOH 3P PeKT XUMUYeCKuX peakiui, 1-i, 2-i, 3-i 3aKOHBI
TEPMOAMHAMUKH, DHTPOMHS, KaK (YHKIUS COCTOSTHHSI, SHTAIIBITHS.
XYUMUYECKUN TTOTeHIIHAT.

Tema 3.2. sHeprus ['n66ca, HapaBIEHHOCTh XMMUYECKUX MPOLIECCOB,
XMUMHYeCKoe U (ha30BOE paBHOBECHE.

Tema 3.3. CKOopOoCTh XMMHUYECKOHN pPEAaKIIMU U METOBI €€ PErYJIUPOBaHUS,
3aKOH JEHCTBUS Macc.




Howmep pasnena

HaszBanue u conep:xkanue pas3aeiioB U TEM JEKIIMOHHBIX 3aHATHI

Tema 3.4

OHeprus akTUBalluy, ypaBHEHHE AppeHuyca, IpaBuio BaHT-
Tl'odda, karanuzaTopsl U KaTaTUTUYECKUE CHCTeMbl. OCHOBHOM
IIOCTYJIaT XUMUYECKON KHHETUKU, KHHETUUECKOE YPaBHEHHUE.
Bimstnue Temneparypsl Ha CKOPOCTh XMMUYECKOW peaKiuu,
ypaBHeHUEe AppeHnyca. MexaHu3M IIPOTEKaHUs KaTaTUTHUECKUX
peakuuii. Xumuueckoe paBHoBecue npuHuun Jlelllarense.

Tema 3.5

PacTBOpBI, TUCTIEPCHBIE CUCTEMBI, CIOCOOBI BHIPAKEHHUSI COCTaBa
pacTBOpoB. TepMoauHaAMHUYECKHE XapaKTEPUCTUKH MpolLecca
00pa3oBaHMsl paCTBOPOB CUJIbHBIE U CJIA0bIE FIEKTPOJIUTHI,
MOHHBIE PABHOBECHS B BOJIHBIX PAaCTBOpPAaX, IPOU3BEACHUE
pacTBOPUMOCTH

Tema 3.6

ONEKTPOIUTHYECKAS AUCCOLUALNS, BOIHBIE PACTBOPHI
JIEKTPOJIMTOB, BOJAOPOIHBIN IIOKA3aTeNb, PEaKLIUu OOMEHa,
TUAPOIIU3 COJIEH.

Tema 3.7

CaoiicTBa pa30aBIeHHBIX PACTBOPOB HEIJICKTPOIUTOB,
KomnnuratuBHble CBOMCTBA pacTBOPOB, 3aKOHBI Payris.

Pasznen 4.

OCHOBBEI QJICKTPOXUMHUYCCKHX IIPOLECCOB.

Tema 4.1.

OKXUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKuuun

Tema 4.2.

XHMMHUYECKUE UCTOUYHUKH DJIEKTPUUECKOro ToKa. ['anbBaHnyeckue
3JIEMEHTBI, CTAaHJAPTHBIE YIIEKTPOIHBIE IIOTCHIIMAIIBI. JIBOMHON
JJEKTPUYECKUN c10U. YpaBHeHne HepHera. PaBHOBECHBIN
ANEKTPOAHBIN noTeHan. CTaHAapTHBINA BOLOPOIAHBIN IIEKTPOL.

Tema 4.3.

3J'IeKTp0J'IPI3, 3aKOHBI CDapazLe;I

Tema 4.4

Kopposus u 6opnba ¢ Heid.

Pasgen 5.

CsoiicTBa MMPOMBIINIJICHHO- BA’)KHBIX 3JIEMCHTOB U UX CO€OUHEHUH.

Tema 5.1.

Knaccel XuMUYeCKUX COETMHEHU, CBOMCTBA MPOMBIIIIEHHO
Ba)KHBIX JIEMEHTOB M UX COeIMHEHUH KOMITO3UITMOHHEIE
matepuaisl. Kepmersl. Xumus metamios (Al,Fe, Sn,Pb,Mo)
Xumus Hemeramos: C,Si,S , pymiepen, kapoun. Tommusa
(TBEpI0OE, )KUIIKOE, Ta30BOE), CMA30YHbBIE MaTepPHAIIbl, MOTOPHBIC
Maca.

Tema 5.2.

Xumnueckas uaeHTuukanus. MeTo bl XUMHYECKOTO
HCCIEA0BAHUS U aHAJIN3a BEUIECTB U UX NPEBPALCHUM.
KauecTBeHHbIi 1 KonnyecTBeHHbIN aHanu3.(I'paBuMeTpruyecKui,
TUTPUMETPUUECKUH, KOMIIJIEKCOHOMETPUUECKUI METOIbI
aHaam3a).




4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

TeMbl MpakTHUYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

N3 aux Ne
Ne | Tewmsbl npaktudyeckux | @opmel IpakTU4EeCKuX | TpyloeMKOCTh, |IIPAaKTHUYECKOM |pasnena
/1 3aHSTUN 3aHATUN (gac) MOJATOTOBKM, | AMCIMII
(Jac) JIUHBI
VY4eOHBIM MJITaHOM HE MPEAYCMOTPEHO
|
Bcero
4.4, JlabopaTopHbIC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHH U UX TPYJAOEMKOCTh PUBEACHBI B Ta0OHIIC .
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJIOEMKOCTh
Ne
Ne HaumenoBanue nabopaTopHbIX paboT Tpynoemkocts, | pasnena
/T (dac) JUCITATI
JIUHBI
Cemectp 2
1 Crexuomerpuueckue 3aKkoHbl. DyHIaMeHTATbHBIC TTOHITHS
U 3aKkoHbl XuUMHH. CrocoObl OmpeseNeHus KOJIWYecTBa 1 1
BELIECTBA.
2 Omnpenenenne M’ skBHBasieHTa MeTaslIa 4 1
3 Omnpenenenue TEIJIOBOTO s dexra peakuuu 4 3
HENTpaIu3aluu.
4 N3mepennie W  pacuer OSIEKTPOAHBIX  MOTCHI[HAIOB 4 4
MeTtauioB U DJ1C raqpBaHMYECKUX 3JIEMEHTOB.
5 Xumudeckas u AIEKTPOXUMUYECKAS KOppo3us,
HccnenoBanne KOppo3WM METANIOB W ONpPEAEIICHHE 4 4
UHTUOUTOPHOTO Y deKTa.
Bcero: 17

4.5. KypcoBoe npoeKTUupoBaHUe/ BHITOTHEHUE KyPCOBON PabOThI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrodTenbHas paboTa 00y4arouXcs

Buapl camocTosiTennbHON paboOThI B €€ TPYIO0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabmuia 7 — Bugsl caMOCTOSITENIBHONM PaOOTHI M €€ TPYT0EMKOCTh

Bun camocrositensHo# paboTh

Bcero, | Cemectp 2,

qac qac
1 2 3
N3y4yeHne TeoOpeTUUECKOro MaTepuana 20 20

quciuminiel (TO)




PacuerHo-rpaduueckue 3ananus (PI3) 2 2
[TonroroBka K TeKyIiemMy KOHTPOJIO 14 14
ycneBaemoctu (TKY)
Jomamnee 3amganue (/13) 8 8
IToaroroBka K MpOMeEXyTOYHOMU 13 13
arrectaruu (I1A)

Bcero: o7 o7

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOoThI 00yUYaIOMKXCS [0 JUCHUIUTHHE (MOJTYJIIIO)
Y4eOHO-METOIUYEeCKNE MaTepHalbl Ui CaMOCTOSITEIbHOH PadOThl OOYYaIOUIMXCS yKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX W3aHUN
[lepeueHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH NpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MeYaTHBIX U JICKTPOHHBIX YUEOHBIX H3TaHUH

KomnyectBo
IK3EMILISIPOB B
OMOIHNOTEKE
(xpome
AICKTPOHHBIX
9K3EMILISPOB)

[Iudp/ URL agpec bubnuorpadudeckas ccpuika

https://urait.ru/bco | Fnunka, H. JI. OO1ias xumus B 2 T.: y4eOHUK 1715 By30B /
de/512502 H. JI. 'nmunka ; nox penaknueii B. A. TTonkosa,

A. B. babkoBa. — 20-e u3n., nepepad. u 1on. — MockBa :
WznatensctBo FOpaiit, 2023. — 353 ¢. — (Bricmiee
oOpazoBanue). — ISBN 978-5-9916-9353-0

https://urait.ru/bcod | O6mas u HeopraHuueckas XuMus. 3aJauHuK : yueOHOe
e/432806 nocobue s akageMudeckoro 6akanaspuara / C. C.
babkuna [u np.] ; mox penakuueit C. C. badkunoit, JI. /1.
Tomunol. — Mocksa : U3garensctBo FOpaiit, 2019. — 464
c. — (bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-
534-01498-3. — Texcrt : anexrponnslii // ObC IOpaiit
[caiiT]

OKHCIUTENBHO-BOCCTAHOBHUTEBHBIE TTPOIIECCHI : [
DneKTpoHHBIH pecypc] : yuedHoe mocobue / T. E. Kpbinosa,
T. Y. ®omuuena ; C.-Iletepl. roc. yH-T a9pOKOCM.
npUOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBBIE JAaH. - CaHKT-
[TerepOypr : M3a-so I'VAIIL, 2019. - 77 c.

I'ypos, A. A. Xumus: Teopus U npakTuka. Metamisl u
e.lanbook.comybo | crmaBer : yueOnuk / A. A. I'ypos, I1. B. Cnutuxos, XK. H.
ok/172907 Menusix ; mox penakiuen A. A. I'ypoBa. — 2-e u3f., ucrp.
— Mockgsa : MI'TY um. H.D. baymana, 2019.

Xumust. OCHOBHBIE CTEXHOMETPHUYECKHE 3aKOHBI, CTPOCHUE
BEIIECTBA, TEPMOIMHAMHKA, KHHETUKA, PACTBOPBI,
AIIEKTPOXUMHUS: [ DIEKTPOHHBIN pecypc] : yuebHoe mocobue /
T. E. Kpsunosa, T. U. ®omuuesa ; C.-Iletep0. roc. yH-T
a3POKOCM. MPHUOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBBIC JIaH. -
Cankrt-Ilerepoypr : U3a-Bo I'YAII, 2020. - 148 c.

Xumus : yueOHuK ais By30B / A. A. 'ypoB [u ap.]. - 2-e

>4 X45 u3., crep. - M. : U3n-8o MI'TY um. H. D. baymana, 2004. -

15



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

784 c.

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

OO6mas u Heopranuveckas Xumus : B 2 T. T. 1 : 3akoHbI 1
KOHIICTIIUH : yueOHoe rnocodue / mox pen. akanemuka PAH
A. 0. lluBanze. - 2-¢ 3. - Mockga : Jlabopartopust 3HaHHH,
2022. - 495 c. - (YueOuuk [y1st BICIIEH mKkousl). - ISBN
978-5-93208-576-9. - Tekcr : anekTponnsiid. - URL:
https://znanium.com/catalog/product/1984044

54 ES55

OcHoBHI 00111e# XUMHH : yueOHoe mocobue / B. 1.
Endumos. - 2-e uzn. - M. : UHOPA-M, 2017. - 256 c.

20

https://urait.ru/bcod
e/536017

Xumus : yueOHuk s By30B / FO. A. JleGenes,

I'. H. ®anees, A. M. T'ony6es, B. H. [llanoBaut ; mot o01ieit
penakuueii I'. H. ®daneeBa. — 2-¢ u3x., nepepad. u gom. —
Mocksa : U3natensctBo FOpaiirt, 2024. — 431 ¢c. —
(Beiciee oopazoBanue). — ISBN 978-5-534-02453-1. —
Texcr : anexTpoHHEIH // O6pa3oBarenbHas maThopma
FOpaiit [caiiT].

Ilepeuenn
TEJICKOMMYHUKAIHOHHOW ~CETH

7. IlepeueHb 3NEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn « IHTepHeT»

AIIEKTPOHHBIX 00pa3oBaTeIbHbIX
«HTepuer,

pecypcoB

npuBe/ieH B Tadymie 9.
— IlepeueHb SIEKTPOHHBIX O0pPA30BATEIBHBIX PECypCcOB HH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTtn «HTepHeT»

Tabmuma 9

nH(pOpMaIMOHHO-

HCO6XOILI/IMI)IX JJIA  OCBOCHUA AUCLHMIIINHBI

URL anpec

HaunmenoBanue

https://xumuk.ru/

Calit 0 XuMuu

http://www.hemi.nsu.ru

OCHOBBI XUMUH:
o0pa3oBaTenbHbIHI
CalT JIJIsl CTYJICHTOB

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTUI

8.1. [lepeuenp mporpaMMHOTO OOECMEUYEeHHs], HCIONb3YEeMOr0 TMPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca MO TUCIUILINHE.
[lepeueHs UCTIOIB3YEMOTO MMPOTPAMMHOTO OOecTieueHus mpeacTaieH B Tadbnuie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHMS

Ne i/t

HanmMmenoBanue

MS Office 2010-2013 u MS Windows

8.2. Ilepeuenn

MH(POPMALMOHHO-CITPABOYHBIX

OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPoliecca Mo AUCIUILITUHE
[lepeuenbr UCHONB3yEMBIX HMH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B

Tabnuie 11.

Tabmuna 11— Iepeuenb nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

CUCTCM,UCITIOJIB3YCMbIX

npu

Ne /1t

Haunmenosanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKast 6a3a



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/

CocraB MarepualbHO-TEXHUYECKOW 0a3bl, HEOOXOIUMOI

00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUIUIMHE, TIPECTaBIeH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHUUECKON 0a3bl

JUISL  OCYIIECTBIICHHS

Ne HanmeHnoBanue cocTaBHOM 4acTH
/T MaTepUaIbHO-TEXHUYECKON Oa3bl

Howmep aynuropuun
(ipu HEOOXOTUMOCTH)

1 | JlekumoHHast ayIuTOPUS C UCIIOIb30BAHUEM
JIEMOHCTPAIIMOHHBIX TabuIl u cxem, [leproandeckoii cucTeMbl
xumudeckux iemeHToB [[.M.MenpaeneeBa, o0pa3iion
MHUHEPAJIOB, MOJIEJICH MPOCTPAHCTBEHHBIX PEIIETOK.

T'actemno 15
32-01

2 | Cneunanu3vpoBaHHas XHUMUYECKas JJabopaTopus ¢
WCIIOIb30BAaHUEM JI€MOHCTPAILIMOHHBIX TUIAKATOB,
71ab0PaTOPHBIX CTEHAOB U YCTAaHOBOK JUJIsl ONIPEIEICHUS

T'actemno 15
33-02
33-04

SKBHMBAJICHTA METAJUIA, U3MEPEHUS SJIEKTPOJHBIX IOTEHIHAJIOB,
CKOPOCTH KOPPO3UHU- METAIIOB - MUJJIMBOJIBTMETPBIL;
aHAJIMTUYECKUE U JIEKTPOHHBIE BeECHI; JabopaTopHbie pH-
METpBbI, HEHTPUDYTU U KATOPUMETP.

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUYHOH aTTeCcTaluu
10.1. CoctaB OLEHOYHBIX CPEACTBAJII NPOBEIACHHUS MPOMEKYTOYHOW AaTTeCcTalluu
00y4JaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocraB OlIEHOYHBIX CPEACTB ISl IPOBEJICHHS IPOMEKYTOYHOHN aTTeCTaIlluU

Bua npoMexyTo4HOM arTecTaluu [IepedyeHb OLICHOYHBIX CPEACTB

JuddepenunrpoBaHHblii 324ET Cnucok BOIpOCOB;
TecTtsr;

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHCcs MPUMEHseTCsl 5-0ajulbHas MIKajla OLIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIINH, KOTopas mpuBeaeHa B Tadnuue 14. B TeyeHune cemecTpa MOXKET UCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOJIYJIBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHUIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kputepuu ouieHKH ypoBHS ¢hOPMHUPOBAHHOCTH KOMIETEHUUHN

Or11eHKa KOMITETEHITUH

XapakTreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutbHAs mIKaIa P P (bopup

— oOyyvaromuiicss TIyOOKO M BCECTOPOHHE YCBOMJ IPOrpaMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, ITOCJIE0BATEIBLHO U TPAMOTHO €T0 U3J1aracr;

— ONUPAsACh HA 3HAHUS OCHOBHOM W JIOMOJHUTEIHHOW JIMTEpaTypHl,

«OTIIMYHO ]
GaTEHO TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TOJIOXKEHHS C MPAKTHYCCKOM
JIESITEIIbHOCTHIO HAIPABJICHHS;
— yMeTno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMbIE UM HJIEH;
— JIeJIaeT BBIBOALI H 000OIIEHHUS;
— CBOOOJIHO BJIQJIEET CHCTEMOM CIIENMATN3HPOBAHHBIX MOHITHIA.
— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
[0 CyIIEeCTBY HW3JIaraeT ero, ONUpasch Ha 3HAHUS OCHOBHOU
JIUTEPATYDHIL;
«XOPOIIO» Patypel; o
— HE JIOMYCKAeT CYNIECTBEHHBIX HETOYHOCTEH;
«3a4TEHOY

— YBSI3bIBAa€T YCBOCHHbIE 3HAaHUS C MPAKTHUYECKON JAESITEeIbHOCTBHIO
HaIpaBJICHUS,
— aprYMEHTUPYET HAYUYHBIE MOJIOKEHHUS;




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

— JIeJIaeT BBIBOALI U 000OIICHHUS;
— BJIJICET CHCTEMOU CIIeUaTN3UPOBAHHBIX TTOHSTHH.

— o0yyaroluiicss yCBOWJI TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
[0 CYILIECTBY M3JaraeT €ro, OMHMpasCh HA 3HAHUS TOJILKO OCHOBHOMW
JUTEPATyPHI;

— JIOIYCKaeT HeCYIECTBEHHbIE OIIMOKN 1 HETOYHOCTH;

«yIOBJIETBOPUTEIIHHO .
— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHM
«3aUTEHO»

HaIpaBJICHUS;
— cnabo apryMeHTUPYET Hay4YHbIE TTOJI0KEHUS;
— 3aTpyaHseTCs B OPMYITUPOBAHUHN BBIBOJIOB H 0000ILIEHNUI;
— YaCTUYHO BJIaJIeeT CUCTEMOH CeMaTu3UPOBAHHBIX MOHITHA.
— o0yuyaroluiicss HE YCBOWJ 3HAYUTENIBHOM 4YacTh IPOrpaMMHOrO
MaTepuania;
— IOMyCKaeT  CYUIECTBEHHbIE  OMIMOKM W  HETOYHOCTU  IIpH

«HEYOBJIETBOPUTEIIHHO ]
paccMOTpeHHH MPo0JieM B KOHKPETHOM HalpaBlICHUY;

«HE 3a4TEHO»

— UCTIBITHIBACT TPYJHOCTH B IPAKTHYECKOM MPUMEHEHUH 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHBIC TOJIOXKCHHUS;
— He GOpMYJIHUPYET BBIBOJIOB H 0000IICHUI.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bompocsr (3amaun) nis sKk3aMeHa peIcTaBlIeHbl B Taommie 15.

Ta6muma 15 — Borpocsl (3agaun) 115 2K3aMeHa

Ne i/t

Kon

[lepeuens BompocoB (3aa4) AJsl IK3aMeHa
WHJUKATOpa

Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO

Bompocsr (3amaun) aiis 3aueta / qudd. 3auera npejpacraBieHsl B Tabmuie 16.
Tabnuua 16 — Borpocs! (3a1aun) ams 3aueta / audd. 3auera

Ne n/m [Tepeuens BompocoB (3ama4) amns 3adera / Audd. 3auera

Konx
WHJMKaTOpa

1. CdopmynupyiiTe OCHOBHBIE TIOJIOKEHUSI KBAHTOBOM MEXaHUKU: OIIK-3./1.6

1. 3anumute ypaBHeHue [lmanka, maiite OOBSCHEHUE TOHSATHIO
KBAHTOBAsI YHEPTUS
a. JlaiiTe XapakTEepUCTUKY U ONPEIEICHUE MTOHATUIO KOPITYCKYJISPHO-
BOJIHOBOW JTyaJIN3M
0. 3anummute YpaBuenue [le-bpoiins, JTafTe MOOHATHE JIWHBI
BOJIHBI [{e-bpoiiis.
2.3anummre
HeonpeneaeHHOCTH | 'elizenbepra, (Gpu3nUecKuii CMBICI .

MATEMAaTHYICCKOC COOTHOIICHHEC HpI/IHLII/IHa

2. Cdhopmynupyiite onpeneneHue TMOHATHS «aToM», aroMHoe sjapo, | OIIK-3.J1.6

JnaiiTe ompeneleHre, YKaKUTe Ha COCTaB AaTOMHBIX SEp.
ChopmynupyiiTe ompeseneHue U MOHATHE BOTHOBON (hYHKITUH.

3. 3anuimre

IIpusenure

3JeKTpoHamu, nante nousatus [Ipunnuny 3anpera [laymm, [TpaBuny
Xynpa, npasuny KiedkoBckoro.

VpaBuenune Ilpenunrepa mis aroma Boaopoxa. | OIIK-3./1.6
Chopmynupyiite MIOHATHE BOJIHOBOM  ¢yHkuuu, Jlaiite
onpenenenue KBaHTOBBIM umnciaaMm, HX (QU3HUECKH CMBICIL.

IIPUMCPLL  3aIIOJIHCHUSA ATOMHBIX Op6HT8.J'ICI>i




Chopmynupyiite mousitue Ileproamueckoil CHUCTEMBI 3JIEMEHTOB.
Haiite onpenenenue IlepumoanyeckoMy 3akoHy MeHneneeBa, u
chopmynupyiiTe  coBpeMeHHoe ompeneneHue Ilepuoamaeckoro
3akoHa. [Jlaiite ompenenenue rpynnbl, nepuoga B IIC. [laiite
00BbCHEHHE TAaKUM IOHSATHUSAM, KaK aHajJord, B 4€M 3aKIIIOYAETCS C
CYThb 3TOW 3aKOHOMEPHOCTH.

OIIK-3.1.6

Chopmynupyiite u naiiTe ompeneieHHe TaKUM MOHATHSAM, Kak
pagMyc aToMOB M HOHOB, JHEPrHM  HOHHU3AIMH, CPOJCTBO K
JIIEKTPOHY, AIIEKTPOOTPHULIATEIHLHOCTS, OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHAS ~ CIIOCOOHOCTb. [lpuBenuTe mTpUMEpPBl |
00BSICHUTE 3aKOHOMEPHOCTh HM3MCHEHUS CBOWCTB 110 TICPUOY H T10
rpyIme.

OITK-3.]1.6

ChopmynupyiiTe MOHATHE XUMUYECKON CBs3H. Ha30BUTE OCHOBHBIC
xapakrepuctukn  X.C. OnummMre  KBaHTOBO-MEXaHUYECKHE
IIPEAICTABIICHNS O MPUPOJE XMMHUYECKOM CBs3H, Teopus l'elrtiepa u
JlonnoHa, paiite moHATHE OOpa30BaHUS JBYXaTOMHON MOJIEKYJIBI.
JlaiiTe 00BsICHEHHE METOJly BaJICHTHBIX CBs3ed, ykaxurte Turbl XC.
ITpuBenure npumepsl. KoBaneHTHas CBA3b, [aThb OIpPEAEICHUE,
IIPUBECTU IIPUMEDPBL.

OITK-3.]1.6

ChopmynupyiiTe mOHATHE XUMUUYECKOM CBs3U. HeBalneHTHBIE THUIIBI

XMMHYECKOM CBA3U: METAJUIMYECKAs, JANTEe OINMpEAETIeHUE TaKou
CBSA3M M  OOBSICHUTE MEXaHHM3M OOpa30BaHHs JTOH XMMHYECKOM
CBSI3H.

OIIK-3.71.6

Jaiite omnpeneneHue yHHBEPCAIbHOMY KBaHTOBO-XHMHYECKOMY
METOAy  omucaHusi  xumudeckoi cB3u  (MMO)  wmeronmy
MonekyisipHbix opbutaneir win (JIKAO), nmpuBeautre mpumepsl u
ONPEJICTUTE NOPSAIOK CBSI3U, MAarHUTHBIE CBOWCTBA.

OIIK-3.71.6

ChopmynupyiiTe TOHATHE THOPUAM3AIMK ATOMHBIX OpOHTameil.
[lepeuncnure Buabl rubpunuzaiuii. Jlaiite onpeneneHne MOHATHS O
MOJSAPHOCTH  MoOJIeKynd. IlpuBeaure mnpumepsl TOJSAPHON U
HEIOJSIPHON MOJIEKYJIBI.

OIIK-3.71.6

10

Cohopmynupyiite  ompeneneHue  paauoakTUBHOCTH.  HaszoBure
Ba)KHEHIIMe CBOMCTBA paJMOAaKTUBHOIO M3Iy4deHHs. o -,B- , vy -
U3ITy4EHUS. Haiite OIpezieNICHUE OCHOBHOTO 3aKOHa
panuoakTuBHOTO pacnaja. Jlaiite onpenenenne KoHcrante pacnana

(1)

OIIK-3.71.6

11.

ChopmynupyiiTe TOHATHE XUMHUYECKOW TepMoAMHaMUKH. Jlaiite
ompefieNieHue TOJIHOM SHEpruM CUCTeMbI, €€ (pU3MYecKHuil CMbICH,
chopMynupyiTe TMEepBbI 3aKOH TEPMOJUHAMHKHU. HAIIUILINUTE
YpaBHEHHUE MEPBOr0 3aKOHA TEPMOAMHAMUKH.

OITK-3.J1.6

12.

ChopmynupyiiTe moHATHE XHUMHYECKOW TepMoauHamuku. Jlaiite
oTpefieNieHUe CBSI3aHHOW HYHEPTUU CHUCTEMBI, €€ (PM3MUECKUN CMBICI,
chopmynupyiiTe  BTOPOW  3aKOH TEPMOJAMHAMHUKH, HAIHUIIUTE
YpPaBHEHHUE BTOPOTO 3aKOHA TEPMOJIMHAMUKH.

OITK-3.]1.6

13.

ChopmynupyiiTe moHATHE XHUMHYECKON TepMoauHamuku. Jlaiite
ompezeneHue cBoOoaHOM »Heprun [mbOca e€ duzmueckuii cMbIc,
HaluIuTe ypaBHeHHE [nO0ca, yKaXuUTe KPUTEPHH MPOTEKAHUS
peakuuii. 3anuIIMTe YacTHYK0 MPOU3BOJHYIO  YUHUTHIBAIOIIYIO
3aBUCUMOCTH dHepruu ['mb0ca ot coctaBa cucteMsl. JlaiiTe moHsaTHe
XHUMHYECKOT0 MOTEHIIMATIA.

OIIK-3.J1.6

14

Chopmynupyiite TMOHATHE XUMHYECKOM KUHETHKH. JlaiiTe
ONpe/IeJICHUE OCHOBHOTO  TMOCTYJiaTa XMUMHUYECKOM KHUHETHKH.

OITK-3.J1.6




ChopmynupyiiTe MoHATHE MOJEKYISIPHOCTH PEAKIMHU U TMOPSIKa
peaxkuuu. [lepeuncnaure (¢akTopsl BIMAIOIME HA CKOPOCTh
XUMHUUYECKON peakuuu. YpaBHeHue AppeHuyca, ypaBHeHue Bant-

I'odda.

15.

Chopmynupyiite moHsITHE  pacTBOopa.  Ha30BUTE  OCHOBHBIC
XapaKTepUCTHKHU pacTBopa. JlaiiTe MoHATHE O CrTOcO0axX BBIPAKECHUS
KOHIICHTpaLUi pacTBOPOB, KAKUE BUJIbl KOHLICHTPALUNA CYILIECTBYIOT.
Hanummre dopmyssl i ux pacuéra (M, N,Cm, T, y, )

OITK-3.]1.6

16

Coopmynupyiite onpeneneHne NOHATHS «KOJJIUTAaTUBHBIE CBOWCTBA
pactBopoBy». JlaiiTe ompeneneHne TaKuM HMOHATHAM, Kak JUPQy3us,
ocMmoc, ocMoruueckoe nasieHue. Chopmynmpyiite 3akoH Banrt-
l'opda u 3akonsr Payns. VkaxuTe 3aBUCHMOCTb TEMIIEpaTypbl
KPHUCTAJUIN3AIMH M KHIICHUS OT KOHIIEHTPAIMU PacTBOpa.

OIIK-3.71.6

17

ChopmynupyiiTe TOHATHE 30HHOM TEOPHUHM KPHCTAILJIOB, JalTe
ONpeAesieHue  pealbHbIX  KpUCTauioB. JlaiTe  omnpeneneHue
HECTEOXMMETPUUYECKIX COCAMHEHUH WM COeIMHEHUN MepeMEHHOTO
COCTaBa, MPUBEANTE MPUMEPHI KPUCTAIOB MIEPEMEHHOTO COCTaBa

OIIK-3.71.6

18.

Cdopmynupyiite nonatue pactBopa. [laiite omnpeneneHue cocTaBy
pactBopa. Kakue arperaTHble COCTOSIHUSI pacTBOpoB Bwl 3Haete
Kunkue pactBopbl. [laiiTe ompeneneHue u (PU3NUECKHU CMBICIT
TAKOTO SIBJICHUS, KaK, AJIEKTPOJIUTHYECKAS IUCCOIMALIUS PAaCTBOPOB.
[TpuBenuTe NpUMEpHIL.

OIIK-3.71.6

19

ChopmynupyiiTe TOHATHE  DJIEKTPOJIUTA,  JAWTE OIPEACICHHE
CWJIBHOTO M cjaboro siekTponuta. JlaiiTe ompeneneHue CTENeHd
muccouuanuu. [IpuBeaure npumMepsl. 3anuimuure 3aKoHbl Payns juist
AIEKTPOJIMTOB, H30TOHUYECKHH K0d(pPUIMeHT, GpU3nIecKuil CMBICI.

OITK-3.J1.6

20.

ChopmynupyiiTe TMOHSATHE.  BOJOPOMHBIN TMOKazarens.  [laiite
ONpe/ieJIEHue HMOHHOIO MPOM3BeAeHUs Boabl. Hanummre ypaBHeHHe
JUIsl pacuéra BOJIOPOAHOIO MTOKa3aTesl.

OITK-3.J1.6

21.

Chopmynupyiite  ompeneneHue Takux NOHATHH Kak: ['uaponus
coJjiell, NOHHO-OOMEHHBIE peaKkliu, MEePEUNCIUTE BUJbI TUAPOIIN3A,
npuBeaUTEe NpuMepbl (Tpu Tuma ruaponusa). Ompenenute  pPH-
pPacTBOPOB THAPOJIN3a, JAlTe ONMpe/leIeHNe COBMECTHOTO THAPOIIN3A,
IPUBEINTE IPUMEPHI.

OIIK-3.71.6

22.

ChopmynupyiiTe TOHSATHE TMPOU3BEACHUSI pacTBopuMocTH. Jlaiite
OIpezieiecHue  mpolecca pacTBopeHus. JlauTe  onpeneneHue
HACBIIEHHBIX pacTBOpoB. JlailTe omnpeneneHue KOHCTaHTBI
pPAaCTBOPUMOCTH, BBIYUCICHHUE PACTBOPUMOCTH B MOJB/J, /1,

OITK-3.J1.6

23.

Chopmynupyiite TMOHATHE OKHUCIUTENTEHO-BOCCTAHOBUTEIHHBIX
npouecco.  JlanTe omnpeneneHue OKUCIUTENb, BOCCTAHOBUTEID,
MIPUBEAUTE MPUMEPHI U YKAXKHUTE, B KAKHUX CIydasx MOXKET OIAUH U
TOT K€ DJJEMEHT BBICTYyNaTh KakK OKUCIUTEIb WM  Kak
BOCCTAHOBHUTEIIb.

OITK-3.J1.6

24.

ChopmynupyiiTe TOHATHE «DIEKTPOAHBIA MOTeHIMAM». JlaiiTe
ompeneneHue W (PU3UUECKHH CMBICT JTBOWHOTO  JJEKTPUUYECKOTO
cinos.  OOBsICHUTE SIBIEHUS CKayka TMOTeHIWana.  Hamummre
ypaBHeHue HepHcra.

OIIK-3./1.6

25

ChopmynupyiiTe TOHSATHE TaJbBAaHMYECKOTO OJEMEHTa, JIailTe
ONpeNIeJICHUE MOHATHS «IJIEKTPOI» B DIEKTPOXMUMHH, HAMUIIUTE
ypaBHeHue HepHcTa, ykakuTe, KaKue MPOIECChl MPOTEKAIT Ha
KaTo/e, a KaKue Ha aHoje. 3alHIIUTE TOKOOOPa3yIIIYID PpPEeaKIUio
JUISL  TaJlbBaHWYECKOTO DJIEMEHTA W CXEMYy TajJbBaHMYECKOTO

OITK-3.J1.6




aneMmeHTa. JlaiTe ompeneneHue dIEKTPOIUTHUECKOTO KIIH0Ya, €ro
(U3UYECKUN CMBICII.

26

ChopmynupyiTe MOHATHE JJIEKTPOJIM3a PACIUIABOB U PACTBOPOB,
JaiiTe ompeelieHue STOro SBJICHUS,  HANUIIUTE  I[POLIECCHI
MpOTEKalollMe Ha aHoJe M Ha Karoge. Hanummure ypaBHeHHE
Qapazes g 3IEKTPOIN3a, 00bACHUTE (U3MUECKUN CMBICT ,JaiiTe
ONpeJIeTICHUE 3JIEKTPOXUMHUYECKOTO SKBUBAJICHTA.

OITK-3.]1.6

217.

CdopmynupyiiTe noHATHE KOPpO3Us MeTaluloB. HaszoBute ¢akTopsl,
BIMSAIONIME Ha KOpPpo3uio MeTauioB. OOBSCHUTE MeEXaHU3M
KOPPO3UMOHHBIX TMporeccoB. Ha3zoBure cmocoObl 3amIMTBHl  OT
KOPpO3UH.

OIIK-3.71.6

28.

ChopmynupyiiTe  MOHSATHE cranu. Ha3oBuTe  OCHOBHBIE
KOHCTPYKLHOHHbIE MeTaulbl. CBoiictBa  AmoMuHus, Xpowma,
Kenesa, ux mnomydeHue u paduUHUpPOBAHHE, HCIIOJIB30BAHUE B
CaMOJIETOCTPOEHUHU U PUOOPOCTPOEHUHU.

OIIK-3.71.6

29.

ChopmynupyiiTe TOHATHE MOJUMEPOB, CTPOCHUE IMOJIMMEPOB H
CrOCOOBI  TOJYYEeHHS, HA30BUTE NPUMEHEHHE TOJIMMEPOB B
MPOMBIIIJICHHOCTH

OIIK-3.71.6

30.

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

OITK-3.J1.6

[lepeuenr TeM [l KypcOBOTO MPOCKTUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI
MpeICTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyern TeM Juisi KYpPCOBOT'O MPOSKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM paObOThI

Ne i/t

KYpPCOBOM paboThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOESKTUPOBAHUS/BBIMOIHEHUS

Y4eOHBIM MJIAHOM HE MPETYCMOTPEHO

Bonpocsl s mpoBeneHHs MPOMEXYTOUYHOM aTTecTallud B BHJE TECTHPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.
Tabnuua 18 — IIpumepHbIii iepeueHb BOIPOCOB JJIsi TECTOB

Ne n/mn [IpuMepHBIil mepeyeHb BOIIPOCOB ISl TECTOB Kon
UHIMKaTopa
1. | [IpounTaiiTe 3a1anne U 3aNUIINTE PA3BEPHYTHIM 0OOCHOBAHHBII OTBET OIIK-3./1.6

Kakne KBaHTOBBIE YHCIIa OJHOCTHIO XapaKTEPHU3YIOT SHEPTUIO
AJIEKTPOHA

Omanon omeema: B keanmosoul mexanuke kasxcoas AO onpedensiemcs
mpemsi K6AHMOBbIMU YUcIamu: N -21a6Hoe K8AHMOBOe YUCIO,
onpedensiem obwull 3anac sHepauu (npunumaem 3uavenus 1,2,3 u m.o.
00 o©)

| —-opoumanvHoe keanmosoe 4ucio onpeoensienm opoUMAaIbHbIl MOMEHM

00 N-1). Kasicoomy 3HaueHuro 21agHoeo K8aHmo8o2o 4ucid,
coomeemcmayem N 3HAUeHUll OpOUMANILHO20 K8aHM08020 uucia l.
OpbumanvHulil MOMEHmM KOIUYecmea osudiceHutl, smo eekmop, (L) ezo
A6COIOMHASL BEIUYUHA NPUHUMACT CIPO20 ONPeOeléHHble KEBAHMOBbLE
sHauenus. Taxum obpaszom, obosHauenue 1100020 NOOYPOBHS.
onpeoensiemcst 08yMsi K6AHMOBIMU YUCLAMU, 2TIAGHBIM U OPOUMATbHBIM
K8aHmMogviMu yuciamu. L

M, — MazHumHoe K8AHMOBoe YUCIO Onpedensien 803MONCHbLE SHAYEHUS]

Koauuecmaa 08udcenull d1ekmpona (npunumaem 3uavenuss 0,1,2,3 u m.o.




npoexyuy OpoUmMaAIbLHO20 MOMEHMA KOIUYEeCMBa O8UNCEHUs INIeKMPOHA
Ha guxkcuposanHoe HanpaesieHue 8 nPoCmpaHcme.
My — CNUHOB0€E KBAHMOBOE YUCTIO — COOCMEEHHDLIL MACHUMHBIIL MOMEH

umnynsca, npoeKkyusd 6ekmopa CnuHa Ha onpedeﬂé’Hnoe Hanpaejienue

BHEUWLHE2O NOoJisd, MOdHCEM NPUHUMANTb 3HAYEHUA ms :t E,

Taxum 0bpazom NOIHYIO IHEPIUIO INEeKMPOHA XAPAKMEPUIYIOM.
N -enasHoe Keawmogoe yucio u |-opoumanbHoe K6AHMOB0e YUCTO

[IpounTaiite 3ananue, BbIOEpPHUTE MPABUIIBHBINA OTBET U apryMEHTHPYWUTE
ATOT BBIOOD.

B aTome, anekrponHas popmyiia KOTOpOro
1522522p°3s23p°3d194524pP4d°35s2, ... BaIGHTHBIX PIEKTPOHOB ...

a. 3; b. 2;

c.9; d.5;

Apeymenmuposannuiii omeem:

CoenacHo s1eKkmpoHHO20 NACROPMA , ONPedeUM NEeMEHm, IMO HUOOULl,
Ha 8HewHell 21eKMPOHHOL OpOUmMan Haxooamcs 2 CNApeHHbIX
anexmpona Ha 5% - nodyposre , kKomopbwle 6030yAcOAACy NePexooam Ha
5-p! nodyposens a maxaice 3 snexmpona na 4d3-nooyposne, maxum
o6pazom 5 necnapennvix snexmponos(5s5ptad®) onpeoensiom
KOUYeCma80 8ANIeHMHbIX EeKMPOHOS.

IpaBuibHbIi oTBeT: d

OIIK-3.]1.6

[IpounTaiiTe TEKCT, BEIOEPUTE MPABIILHBINA OTBET U 3AIUIINATE
IIOCJIE0BATEIBHO IEMEHTHI B IIOPSIIKE YBEIMYEHUS CIIMHOBAJIECHTHOCTH
JUISL CEYIOLINX JIEMEHTOB B BO30YXK/IEHHOM COCTOSIHUM.

a.Al; b. Mn;

d. Be; e. As

ko4 npasunvho2o omsema: d, a,e,.b

OIIK-3.]1.6

[IpounTaiite TEKCT U YCTAaHOBUTE COOTBETCTBUE. K KaK10M MO3UIINH,
JTAaHHOU B JIEBOM CTOJIOIIE, TOI0EpUTE COOTBETCTBYIOIILYIO TTO3HUIIUIO B
npaBoM cToJioIe. Ha BHEITHEM 2JIEKTPOHHOM YPOBHE HAXOJUTCA :

a. Sc; 1. 3 anexTpoHa
b. Sb; 2. 4 sneKkTpoHa
d. Ge; 3. 1 sniekTpoH

e. Si 4.2 »nexTpoHa
5. 5 5JIEKTPOHOB
6. 6 IIEKTPOHOB

K4 npasulbHo20 omeemada.

a b d e
4 5 2 2

OIIK-3.]1.6

[IpounTaiite TEKCT, BEIOEpUTE NMPaBUIbHBIC BADUAHTHI OTBETA U
3aMUIIATE apTYMEHTHI, 000CHOBBIBAIOIIHE BEIOOP OTBETOB.

W3 mpe/105keHHOT0 TIepeyHs BEIECTB BHIOEPHUTE BEIIECTBA MOHHOTO
CTPOCHUS B KOTOPOM IPUCYTCTBYET KOBAJICHTHAS TIOJISIPHAST CBSI3b!

1. Xnoposogopoa, 2.Kapbonat natpusi, 3. Oxcun cepsl (1V), 4. AMMmuak,
5. Cynwoart xene3a(ll)

[IpaBunbHBI OTBET:2,S.

O6ocHoBanue: OHHYIO KPUCTAJUIMYECKYIO CTPYKTYPY UMEIOT BEIIECTBA
B y3JIaX KOTOPBIX HAXOJATCSI HOHBI, HO CIIO)KHBIE HOHBI 00pa3yIOTCsI U3

OIIK-3.]1.6




3JIEMEHTOB C pa3HoH 3neKTpooTpunatensHocThio. Kak To CO32- B
kapOoHate HaTpust 1 SO42- B cynbdate xenesa, IAe MeXIy KUCIOPOIOM
Y 3JIEMEHTOM KOBAJICHTHAs MOJISIpHAs CBsI3b. TakuM 00pa3oM coiu
UMEIOT MOHHYIO CBSI3b, HO CJIO)KHBIC HOHBI BHYTPH KPUCTAIIIOB UMEIOT
KOBAJICHTHYIO NOJSIpHYI0. OCTaIbHbBIE MPEIOKEHHBIE BEIIECTBA UMEIOT
MOJICKYJISIPHBIE CTPYKTYPBI

[IpounTaiiTe TEKCT U 3aIMILNTE Pa3BEPHYTHIE 00OCHOBAHHBIN OTBET.
JlaiiTe onpeneneHre BOJIHOBON (YHKIIMH, YKOKUTE €€ GU3NICCKUI
CMBICIL.

Omanounvlil omeem:3aKoHbl 08UINCEHUS YACMUY 8 KBAHMOBOU MEXAHUKE
svipadicatomesi ypasnenuem LlIpéounzepa. Imo ypaenenue
npeocmasisiem coooti oughghepenyuaivHoe ypasHeHue 8 YaCmHulx
npouU3B00HbLIX. DMO YpasHeHUe ONUcvleaem nogedenue d1eKmpona 8
amome, Mo eCmbo CBA3bl8aem IHEP2UI0 CUCHEMDL C €€ BOJIHOBLIM
osuoicenuem. Taxum obpazom onnosas pynkyus (v )xapaxmepusyem
8EPOSIMHOCMb HAXONCOCHUSL INeKMPOHA 8 NPOCMPAHCMEe, MO eClb
@uzuuecKuli CMuiCl, 20 001ACMb 8 NPOCMPAHCMEe, 20e 8ePOAMHOCHIb
HAX0JICOeHUSI DTIeKMPOHA MAKCUMATbHO, MY 00J1acCmb Ha3bl8aeM
opoumanvio.

OIIK-3.]1.6

HpO‘II/IT aliTe TeKCT , BBI6epI/ITe HpaBI/IHBHHﬁ OTBET U 3aIllUMIIHNTC
apryMeHTbl, 000CHOBBIBatOIIME BBIOOP. Pacmonoxuts snements! A
MNOATPYUIIBI B IOPAAKE YCHUIICHHUA MCTAJUIMYCCKUX CBOMCTB:

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

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

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

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

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

Apaymenmuposannuviii omeem: C ygenuyenuem amomHoz20 paouyca
yeeauduearomcs 60CCmaHosumelbHovle ceoﬁcma, mo ecmbsu
memannudeckue, paouyc 8 [ICO 6 noopynne ceepxy 6Hu3 ygeiuuusaemcs,
CoomeeniCnMeeHHo U MemalludHoCntb yeeaudueaenics

IIpasunvHoiti omeem: a

OIIK-3.]1.6

[IpounTaiite TekcT, BEIOEpUTE MPABUIIBHBIN OTBET U 3alMILINTE
apryMeHTbl, 000CHOBBIBAIOLIME BEIOOp OTBETA

B xnopuze kaneiust CaCly ... xumuueckas cBsi3b.

a. HeToJIsIpHas KOBaJICHTHas;

b. monsipHast KoBaJieHTHAs,

C. MOHHAs;

d. MeTauUeckast

Omeem: Hounas;

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

OIIK-3.]1.6

[IpounTaiiTe TEKCT U yCTAaHOBUTE MOCIEI0BATEILHOCTh METAJLIOB,
KOTOPBIE BOCCTAHABIIMBAIOTCS HA KATOJIE TIPH JIEKTPOIIU3E PACTBOPOB
coneii: 1.Cynbdar menmu,

2. Hutpar cepebpa,

3. Cynboart xenesa,

OIIK-3.]1.6




4.Cynbdar uHka

lNpaBunbHbIv 0TBET.2,1,3/4.

10.

[IpounTaiite TekcT, BEIOEpUTE MTPABUIIbHBIE BAPUAHTHI OTBETA U
3aIUIIATE APTYMEHTBI, 000CHOBBIBAIOIINE BBIOOP OTBETOB. M3 uncia,
YKa3aHHbBIX B PSIY JIEMEHTOB BBIOEPUTE AJIEMEHTHI, JJI1 KOTOPBIX
XapakTepHa IOCTOSIHHAsL CTENIEHb OKUCIICHUS.

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

npasuivHuit omeem 1,5.

Obocnosanue.Ha enewinell 31eKmMpoHHOU OpOUMAnu y Kaaus Haxooumcs
MONILKO 0OUH IIIeKMPOH , NOIMOMY OH MOACEm 0moaeamy e20 U
nposensims cm oK +1, y kanbyus 2 91KMpoHa OH Modtcem omoasamay
MONLKO 2 2IeKMPOHA U NPOAGIAMb Cm oK +2.

OIIK-3.71.6

11.

[IpounTaiiTe TEKCT M 3aNUIIUTE Pa3BEPHYTHII 000OCHOBAHHBIN OTBET.
JlaiiTe onpe/iesieHHe rajlbBAaHHUECKOTO JIEMEHTA.

Omanon omeema: I anbeanuueckuii 2nemMeHm, 3mo yCmpoucmaa, npu
HOMOWU KOMOPO2O XUMUUECKAsL SHEP2UsL NEPEXOOUM 8 INEKMPUUECKYVIO
3a cuém OKUCIUMENbHO-80CCNAHOBUMENIbHO20 npoyeccd. Yempoiicmeo
npeocmasisiem coootl 08a 1eKmMpooa MEMALIUYECKUX, INEKMPOIUM U
anekmpoaumuyeckui Kuoy. Ha anexkmpooe (kamoode) npomexaem
npoyecc 860CCMAHOBICHUSL KAMUOHO8 HA 1eKmpoode( aHode)npoyecc
OKUCTIeHUs Memaiid.

OIIK-3.]1.6

12.

[IpounTaiite TeKCT, BRIOEPUTE MPABUIIBHBIN BApUAHT OTBET U 3aIUIINTE
apryMeHThbI, 000CHOBBIBAIOIIHE BHIOOP OTBETA.

3aKoH, KOTOPHIH ITaCUT, YTO KOJTUYECTBO ra3a, pACTBOPEHHOTO B
KHUJKOCTH, TIPOTIOPITHOHATBHO €T0 MapIuaTbHOMY JIaBJICHHIO:

a. 3akoH JlanpTOHA

b. 3akown I'eii Jlroccaka

C. 3akoH ['enpu

d. 3axon Payins

NpPABUNbHBIL OMEEm C.

ObocHosanue omeema: 3aKomn, no KOMoOpomy npu NOCMOAHHOU
memnepamype pacmeopumocms (KOHYeHmpayus) easa 6 OaHHOU
HCUOKOCMU NPAMO NPONOPYUOHATILHA OABNEHUIO IMO020 2A3d HAO
pacmeopom .onucau ameauickum xumukom Y. I'enpu 3axon npueooen
JUWD OJI51 UOCANIbHBIX U NPEOENbHO PA30aBIeHHbIX PACMBOPO8 U
negvicoxux oasnenui. Cm = K P, K — xoncmanma I'enpu, -P-
napyuanvroe oasnerue, Cm — MONAPHASL KOHYEHMPAYUSL.

OIIK-3.71.6

13.

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

1. Cynbdar xeneza(l1l)

2. Hutpar nutus ,

3. Cunukar Kaaus,

4. Cepnas KACTIOTa

Ipasunvnoiii omgem: 4 —1—2—3.

OIIK-3.]1.6




14.

[Ipouuraiite TekcT W ycraHoBUTE cooTBeTcTBHE. K KaxkaoW mo3uuuu,
JTAHHOM B JICBOM CTOJIOIE, MOAOEPUTE COOTBETCTBYIOIIYIO TIO3HUIIMIO B
IIpaBOM CTOJIOLIE

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

Ilpasunvroiii omeem:

a b d e
1 3 2 4

OIIK-3./1.6

15.

[Tpounraiite TeKCcT, BBHIOEPUTE TPAaBUJIbHBIE BAapUAHTBl OTBETA U
3aIUIIATE APTYMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.

@opmynbl UIs pacdyeTa W3MEHEHUs SHTAJBIIMU W DHTPONMU B XOJE
XMMHUYECKOHN peakly, IpoTeKarole no ypasuenuio 2A + 3B = C + 4D,
UMEET BU]T; ...

a. AH 0 = (AHc + AHpb) - (AHA + (AHB);

peaxuuu

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

peaxuuu

c. AH® = (2 AHa + 3 AHg) - (AHc + 4 AHp);

peaxuuu

d. AS® =(Sc +4Sp) - (2 Sa + 3Sg);

peaxkuuu

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

peakuuu

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

peakuu
Ipasunvuviti omeem: b, d.
Obocnosanue omsema. Co2nacHo nepeomy u 6Mmopomy ce0Cmeuro
3axona I'ecca mennogoui 3¢hghpexm xum. peakyuu pager cymme 3maibnuil
NPOOYKMO8 peakyuu ¢ y4émom CmexuomMempuieckux Kodgguyuenmos
MUHYC CYMMA IHATbRUL UCXOOHBIX 8EULECME C YUEMOM
cmexuomempuyeckux ko3gouyuenmos. /i snmponutino2o sggpexma
AHANI02UYHO.

OIIK-3.71.6

16.

[TpounTaiiTe TEKCT 1 3aMIIUTE Pa3BEPHYThI 00OCHOBAHHBIN OTBET.
JlaliTe onpeneneHne pacTBoOpa, yKaXKuTe CBOMCTBA PaCTBOPOB U
CIOCOOBI BBIPa)KEHUSI KOHLIEHTPAIUH.

Omanon omeema: Pacmeop-3mo 00HOPOOHAsSL 20MO2EHHAS CUCMeMA
cocmoawas Uz pacmeopumels pacmeopeéHHo20 seujecmsd u npooyKmos
ux ezaumooeiucmeust. (Uonvl, moaexyivt) OCHOBHOU XapaKmepucmuKoll
pacmeopa sgnaemcs eco cocmas. Cocmag onpedensemcs
KOHYEHMPayusamu.

n m

npoyenmnas: C,, (vace) = M -100% Cy=—=——

m._ . vV MV

p=pa YMOJAPHAA. J
m
Cy=—

HOPMAIbHAS M*-V

m .

C — eewecmea MO_]Zb / Ke

m

MOﬂﬂ]ZbHaﬂ : M seujecmed ’ mpacm(;opum&m
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17.| IlpounTaiite TEKCT, BRIOEPUTE MPABHIBHBINA OTBET U 3aIUILUTE OIIK-3./1.6
apryMeHThI, 000CHOBBIBAIOIIHE BHIOOP OTBETA, BHIOEPUTE BBIPAKCHHE
JUTSE KOHCTAHTBI PABHOBECHUSI CUCTEMBI OOPATHUMBIX pEaKInn IS
CJIEYIOIIEr0 YpaBHEHUS
2N2(r) + O2(r) « 2N20 (1)
_INOE . IN,O]
IN,FTO,] [N,][O,]
2 2
o kN0 . JINO]
[N,OF NI’
Ilpasunvruiti omeem: a
Obocnosanue. 0ns 10601 cucmemwvr:aA+bB—cC+dD, Coenacro
KUHEMU4eCKOMY YPAGHEHUIO NPAMOLL peakyui: v =K -C* -Cle, .
06paTHOIA: p=k-Ce-Cp, , 8 MOMEHM HACMYNIeHUs PABHOBECUs b= 9
Kecpocy _kcrcy %: K,
Taxum obpazom :
K =[C]*-[D]¥ [AJ*[B]®, credosamenvro omsem a
18.| IIpouuTaiiTe TEKCT U YCTAHOBHUTE MOCIIEOBATEILHOCTD B MOPSIKE OIIK-3.11.6
yBenmueHus: Mmacchl pactBopéHHOro NaSOs, BemecTBa, 00BEMBI
PacTBOPOB OAMHAKOBBIE, TNIOTHOCTh IPUHATH =~ 1, €clu KOHIICHTpaIUsI
3THX PacTBOPOB:
a. 0,lnpouentnas  b. 0.1monspHas
c. 0.1nopmanbHas  d.0.1 mMossbHAs
3anuimTe COOTBETCTBYIOUIYIO  IOCIENOBATENbHOCTh OYyKB  CleBa
HaTpaBo.
Ipasunvuviti omeem: a,c,d,b
19.| IIpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE. K Kask0# mo3uium, OIIK-3./1.6
JTAaHHOU B JIEBOM CTOJIOIIE, TOI0EpUTE COOTBETCTBYIOIIYIO TTO3UIIHIO B
npaBoM ctoJiore. Onpenenure BET HHAUKATOpa - peHondTaneHa
a. KBr 1.ManuHoBBIH
b. NaOH 2 .BecuserHsIit
c. LiCl 3. KénTeii
d. Na,CO3 4. Cunuit
NPABUNLHBILL OMEEN!.
a b C d
2 1 2 1
20.| IIpounTaiiTe TEKCT, BEIOEpUTE NPaBUIIbHBIE BAPUAHTHI OTBETA U OIIK-3./1.6

3aIHIITUTE APTYMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETOB. Y KQXKHUTE
raJlbBAaHUYECKUE DIIEMEHTBI, KOHIICHTpAIUs CoJieil paBHa 1 MOIb/T, B
KOTOPBIX CBUHEI] BBITOJIHSCT (QYHKITUIO aHOIA!

a. MenHo-cBUHIIOBEINM  C. CBHHIIOBO- HUKEJIEBBIM

b. CBunI0BO-11MHKOBBIN 0. CBUHIIOBO-CEpEOPSHBIit

Ipasunvhviti omeem. a, d .

Obocnosanue omseema. /[ onpedenenus anood, HeodXoo0umo
paccuumams pagHOBeCH»blll JNIeKMPOOHbIUL NOMEYUAT HO YPABHEHUIO
Heprncema, yuumuleas, umo konyenmpayuu coaell 00UHAKOB8bLE, MONCHO
UCNONIBb308AMb CIMAHOAPMHBII JJIeKMPOOHBIU NOMEHYUA, |




0 L 0 0 . 0 0
goNiz*/Ni =-0,258 ¢Pb2*/Pb < (DCUZWCu ! (DPbZ*/Pb < ¢Ag*/Ag

0 0 _ 0 _
Prng =+0799B @0, =-0,7638 @7,  =+0,337B
0 _ 0 _
Pz py = —0,1268 Prizini = -0,25B
¢gb2*/Pb < ¢f\g*/Ag (pgbz*/Pb < (oguZ*/Cu Qﬂekmp 00, Yy Komopozco

9NeKMPOOHbLL NOMEHYUAT DOTlee INeKmpPOoOmpuyameibHulll, Oyoem
BbINOIHAMb PYHKYUIO AHOOA.

21.

[IpounTaiiTe TEKCT M 3aIUIIUTE pa3BEPHYTHI 000CHOBAHHBIN OTBET
OrnpezenieHue, 4To SABJISIETCS KPUTEPUEM MPOTEKAHUS PEAKIIUU

s peakiuun A—B, xoTopas mpakTH4ecku UIET 10 KOHIIA OMpeAeNuTe
AS peaxiuu, eciiy peakius 3K30TepPMUIECKasl.

Omanounwviil omeem: IK30mepmuyecKkas peakyus Nno YClo8uto, mo ecms
AHpeayuu <0, Kpumepuem npomexanus peakyuu seisiemcs usmMeHeHue
c8oboonot  snepeuu luboca, ecnu  AG<0, mo makas peaxyusi
803modicHa coenacto ypasuenuro: AG = AHpeaquu - T'AS |, HO max kax
AHpeauu <0, no ycnosuro, a peaxyus npomexaem eciu AG < 0,
Ce008aAMeNbHO, CO2NACHO YypasHeHuto 3Hepeuu [ubbca, AS moorcem
UMemsb GeIUYUHY U NOJIOHCUMENbHYIO U OMPUYAMENbHYIO, HO YCl08Ue

00JIIICHO OBbIMb GLINOAHENO " |AH | > |T AS| )

OIIK-3.71.6

22.

IIpounTaiite TEKCT U ycTaHOBUTE cooTBeTcTBUE. K KaXkaoi mo3umuu,
JAHHOM B JIEBOM CTOJIOLE, TOA0EPUTE COOTBETCTBYIOLIYIO O3HIIMIO B
npaBoM crondue. /g peakuuu npu JaHHBIX YCIOBUS BO3MOYXKHO
MIPOTEKaHUE:

a. AH>0, AS<O0; 1. B IpsAMOM HamnpaBiICHUH .
b. AH<0, AS>0; 2. B 00OpaTHOM HaIpaBIICHHU.
c. AH>0, AS>0; 3. B COCTOSIHUM PaBHOBECHS
d. AH<0, AS<0

[IpaBusIbHBIN OTBET:

a b
2 1 1 1

(@]
o

OIIK-3.]1.6

23.

[TpounTaiite TEeKCT, BEIOEPUTE MPABUIBHBINA OTBET U 3aIUILIUTE
apryMeHTbI, 000CHOBBIBAIOIIE BEIOOp OTBETA.

TemnoBoit 3¢ ekt XuMHUUECKOH peakiny, MPoTeKaoLIel mpu
MTOCTOSTHHOM JIaBJICHUH, PAaBEH H3MEHEHUIO:

a. BHYTpEHHEH SHepruu;

b. sHTanRINY;

c. sHepruu I'n606ca;

d.sHTpOMHY.

Omesem: b.

Omesem: Tennosou 2¢hchexm xumuueckou peaxyuu onpeoensemcs

OIK-3.71.6




coanacho nepsomy 3axoHy mepmoounamuxu. AH = AU+PAV,
C1e008amenbHO 0meem: IHMAILRUU.

24.

[IpounTaiite TekcT, BBHIOGPUTE TMpaBHIbHBIC BapHaHThl OTBETA U
3aIUIIATE APTYMEHTBI, 000CHOBBIBAIOIINE BBIOOP OTBETOB
Ipouecc Fe** + 2e = Fe® mpoucxomuT B ranbBaHMYECKOM dJIEMEHTE,
KOHIICHTPALUU COJIeH | MOJIB/T1

a.Mg | MgCl: || FeSO4 | Fe

b.Fe | FeClz || NiCl2 | Ni

c.Al'| AICIs || FeCl2 | Fe

d.Fe | FeSO4 || CuSO4 | Cu

Ilpasunvruiii omseem: a, C.
Obocnosanue: Ilpoyecc soccmanogienust npOUCXooum Ha 31eKmpooe,
nomeyua Komopozo 6ojee 21eKmponoioNCUMebHbLLL.

0 0
Pt i =-0,25B > Pee re =-0,44B Boccranosurenb N

2+

0 _ 0 — 2+
Pev e =+0,34B > Do pe = 0,44B BoccraHoBurens  cu

gol(iI3+ oy = -1,66B < (oze2+ R = —0,44B Boccramosurens  Fe

0 0 2+
= — < = — 44
¢M92+/Mg 2, 36B ¢F62+/Fe O, B BoccranoButens  Fe

OIIK-3.]1.6

25.

[IpounTaiite TekcT U ycTaHoBUTe cooTBercTBHE. K Kaxmoill mo3uuuwy,
JAHHOW B JIEBOM CTOJOIE, NOAOEPUTE COOTBETCTBYIOIIYIO MO3HLUIO B
paBoM cToj0Le. B KOHTakTe HaxOo[ATCA METauIbl B Pa3IMYHbIX Cpelax
KaKHe IIPOLECChl IPOTEKAIOT Ha KaTOJE.

a. Zn/Fe pH <7 1. Pb?* +2e = Pb°

b. Cu/Fe pH >7 2. O2 +2H,0 + 4 & —40H
c. Pb/Fe pH =7 3. Fe** +2e = Fe?

d. Ni/Cu pH <7 42H,0-48 — Oz + 4H"

5.2H"+2& — Hy°

[IpaBusIbHBIN OTBET:

a b c d
5 2 2 5

OIIK-3.]1.6

26.

[IpounTaiiTe TEKCT 1 3aMIIUTE Pa3BEPHYThI 00OCHOBAHHBIN OTBET.
[Tpu srekTponm3e BOTHOTO PAcTBOPA, IEPEUMCIICHHBIX HUXKE, Ha
WHEPTHBIX AJIEKTPOJIaX BBIACISIOTCS TOJIBKO BOAOPO M KHUCIOPO.
a.ZnCly;  b.KF; ¢.ZnSOs; d.KClI;

Omanon omeema: Snekpoaus, 5mo npoyeccvl npomexarowue Ha
NEKMPOOAX NPU NPOXOAHCOEHUU NOCMOAHHO20 INEKMPULECKO20 MOKA.
Conw, 0bpazosanHas akMuHbIM MEMaiIoM, JEKMPOOHbII NOMEHYUA
MEemaiia Menviue 21eKmpoonblll NOMEHYUAId 6000pooa u3 600ui( -
0,76B), nosmomy na kamode soccmanagnugaemcsi 6000poo u3 800wvi, Ha
aHoOe OKUCTAeMCs KUCIOPOO U3 800bl, MAK KAK JJIeKMPOOHbl

0 o
nomenyuan pmopuo uona ¢ ., =+2,68>uem snexmpoonsiil
2

NOMeHYuanl Kuciopooa uz 600bl q0320,02 =+1,368

Ipasunvuviti omsem: b

OIIK-3./1.6

27.

[IpounTaiite TekcT, BEIOEpUTE MPABUIIBHBIN OTBET U 3alMILINTE
apryMeHTbl, 000CHOBBIBatOIME BEIOOp oTBeTa. [lpu snekTponuse

OIIK-3.]1.6




BOJHOI'O PACTBOPA ... HA AJIEKTPOJAX MPOUCXOIAT IPOLECCHI:
2H,0 +2e =Hy +20H", S> -2e=5°

a. NaxSOq; b. CdSOq ;
c. CuS; d. NasS ;
e. NaxSO3

Ipasunvuviti omsem d.

Obocnosanue: Conb, 00pa308aHHAS AKMUBHBIM MEMAIOM,
NEKMPOOHBLL NOMEHYUAT MEMALIA MeHbULE NOMEHYUALA 8000POOA U3
600bi( -0,76B), nosmomy na kamooe eoccmanasiusaemesi 6000poo u3
600vl, Ha anooe oxucnsemcs kuciopoo uz 8600vl, max Kax 31eKmpoOHblil

0 o
nomenyuan @, . =—0,48B menviue uem 31eKkmpooOHbIl
S“/S

HomeHyua (0,220,02 =+1,368

28, . OIIK-3.71.6
HpO‘lI/ITaI/ITe TEKCT U YCTAaHOBUTE MOCIICA0OBATCIbHOCTD

PaspAKCHHUA BEIICCTB HA KATOAC IMPH MPOXOKACHUHA ITOCTOAHHOI'O
QJICKTPHUYICCKOI'0 TOKA I CJICAYIOIIUX paCTBOPOB:

a. ximopuaa meau (1),
b.cepHOi KUCIIOTHI,
c.xsopuma xenesa (1),
d.cynsdara HuKens,

Ipasunvuviti omsem: a. b. d. c.

29.| IIpounTaiiTe TEKCT, BEIOEPUTE MPABUILHBIC BAPUAHTHI OTBETA U OIIK-3.11.6
3aIHIITUTE APTYMEHTHI, 000CHOBBIBAIOIIME BEIOOP OTBETOB. J1JIsT 3alTUTHI
KaJIMHUsl OT KOPPO3UHU BO BIIAKHOM BO3yXe B Ka4eCTBE KATOAHOIO
MTOKPBITHS MOKHO UCIIOJIb30BATh ...

a. Al; b. Mn;

c.Co; d. Cu

Ipasunvuviti omeem: C, d.

ObocHosanue: KamoOnvbim noKpbimuem MoHcem CIyICume mMeidal,
91eKMPOOHBIL NOMEHYUAT KOMOPO20 Doee 2IeKMPONOIOHNCUMETbHbLLL
yem 3auuaembvlli Memai, CO2NACHO Mabauybl CMaHOapmHbIX
91eKMPOOHBIX NOMEHYUANL08 DOJIee INeKMPONOIONCUMENbHbBLE
nomenyuanel, y memannos: €. Co, d. Cu

30.| [IpounTaiiTe TEKCT U ycTaHOBUTE cooTBeTcTBHE. K Kaxk 01 mo3unuy, OIIK-3./1.6
JAHHOM B JIEBOM CTOJIOLE, TOA0EPUTE COOTBETCTBYIOLIYIO O3HIIMIO B
npaBoM cronbue. TemnepaTypHblit K03((HUIIMEHT peakluu paBeH 3 Kak
MU3MEHUTCS CKOPOCTh XUMUYECKOW peaKkIuu, €CIIU TEMIIEpaTypy

W3MEHHUTh:
a. ToBBICHTH Ha 40° 1. 287 pa3?
b.monmsuTe Ha 40° 2.421 pa3
C.TOBEICUTH Ha 55° 3. 81pa3t
d.nmosbIcuTs Ha 30° 4. 27 pa3?
5. 8lpa3]
npasuibHulll omeem:\
a b C d
3 5 2 4

Ipumeuanue: Cucmema oyeHUCAHUSL MECMOBBIX 3A0AHUINL

1 mun) 3adanue KOMOUHUPOBAHHO20 MUNA C 6bIOOPOM OOHO20 BEPHO20 OMEEemad U3 Hemvlpex
NPEONONCEHHBIX U 0DOCHOBAHUEM GblOOPA CYUMAEMCs GEPHLIM, eClU NPAGUIbHO YKA3AHA YUPpa u npugeoeHvl
KOHKpemHble apeyMeHmbl, UCNnoab3yemble npu evlbope omeema. Ilonnoe cosenadenue ¢ 6epHbIM OMEEMOM
oyenusaemcs 1 6aniom, Hesepuvilli omeem unu e2o omcymemeaue — 0 6annos.




2 mun) 3adanue KOMOUHUPOBAHHO2O MUNA C BLIOOPOM HECKONbKUX BAPUAHMOE OMEEMA U3 NPEOONCEHHbIX
U paseepHymviM 0OOCHOBAHUEM 6blOOPA CHUUMAEMCS 8EPHBIM, €ClU NPABUIbHO YKA3aHbL Yudpsl U npusedemvl
KOHKpemHble apeyMeHmbl, UCHOb3yeMble npu evlbope omeemos. I[loninoe cosnadenue ¢ GepHblM OMEEMOM
oyenusaemcs 1 6annom, ecau oonywenvt ouwubku uiu omeem omcymcmeyem — () 6a1108.

3 mun) 3adanue 3aKpLImozo0 mMuna Ha YCMAHOGIEHUE COOMBEMCMBUS CUUMAEMCS BEPHbIM, eCiau
VCMAHOGIEHbL 6Ce COOMBEMCMEUsL (NO3UYUU U3 00HO20 CMOAOYA 6EPHO CONOCMAGIEHbL C NOUYUSIMU OPY2020
cmonbya). Ilornoe coenadenue ¢ GephvblM OmMEemMoM oyenusaemcs 1 6Oaiiom, HeGepHuIl Omeem Uiu e2o
omcymemeue — ) bannos

4 mun) 3adanue 3aKpbiMo20 MUNA HA YCMAHOGLEHUE NOCIEO08AMENbHOCIMU CYUMAEMC sl 6EPHbIM, eCu
APABUIbHO YKA3aHA 8Csi nociedosamenvHocmy yugp. Ionnoe coenadenue ¢ gepnvlm omeemom oyenugaemcs 1
bannom, eciu donyujenvl owmuoKy uiu omseem omcymemayem — () 6a1108.

5 mun) 3adanue OmKpwLIMO20 MUNA C PA3GEPHYMBIM OMBEMOM CYUMAECMCS. 6EPHbIM, €CIU OMmBem
cosnadaem ¢ IMANLOHHBIM RO coOepoicanuio u noanome. Ilpasunvuwiti omeem 3a 3adanue oyenugaemcs 6 3 banna,
ecau oonyujeHa oona owudka \ Hemounocms \ omeem npasubHbIl, HO He noanvlil - 1 6ann, ecau donyujeHo 6onee 1
owubku \ omeem nenpasunvnoiii \ omeem omcymemeyem — () 6ann08.

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUTHHE OOYYAIOIIUXCS 3209HON (hOPMBI
o0OydeHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne ni/m [lepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEICISIONINE  MPOLEAYyphl  OICHWBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOpPMUPOBAHMS KOMIIETEHLHUH, COAEpKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peraMeHTHPYOIUX MOPSIAOK U IHPOLEAYypYy
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U IMIPOMEKYTOUHOM aTTecTaluyi 00ydaromuXxcs
I'VAIL

11. Meroanueckue ykazaHus Juig 00y4aroIuXcsl 10 OCBOEHUIO JUCIUILTUHBI

Lenplo AUCHUIUIMHBI SIBISETCS — MOJIYYEHHUE CTYJEHTaMU HEOOXOAMMBIX 3HaHUN, YMEHUH U
HaBBIKOB B 00JIACTU XMMHH, YTO MIO3BOJIUT UM YCIIEIIHO PEIIaTh TEOPETUYECKUE U MPAKTUYECKUE
3aJaud B O0JACTM  HHEPreTHKH, IIPOEKTUPOBAHHUS U OKCIUTyaTanued  JIIoOBIX
AIIEKTPOIHEPIETUYECKUX U TEMJIOIHEPreTUYECKUX YCTAaHOBOK, BHE 3aBUCUMOCTH OT TOTO, KaKOH
DHEPropeECYpPC OHU MCHONIb3YHOT: SJHEPTETUYECKUE €CTECTBEHHBIE TOTOKHM MM HETPAIULMOHHbIE
CXEMBbI JIEKTPO - U Teruorenepanuu. OOyydaromuecs: JOIKHbBI OCBOUTH AUCHUIUIMHY Ha YPOBHE,
MO3BOJISIOIIEM MM HPUMEHHTh CBOM HaBBIKM B c(epe SHEPreTHKH U 3JIEKTPOIHEPrHH IO
00CITYKUBAaHUIO DJIEKTPUYECKUX CHCTEM, IOJYYMBLIETO MOJArOTOBKY IO 00pa3oBaTeiabHON
nporpamme Oakanaspa 13.03.02 «DnekTposHepreTiKa U 3JIeKTPOTEXHUKA

11.1. Meroauueckue ykazaHus A OOy4yaroIIMXCs 10 OCBOEHHMIO JIEKIIMOHHOTO
Marepuana

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKoe U SICHO€ HU3JIoKeHue ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOM JEKIUMH B
paMKax TUCHMIIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
byHIaMeHTalbHBIX MpoOJeM JUCHUIUIMHBI, METOJOB HAYYHOTO TII03HAHUSA, HOBEHIIMX
JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporiecce JEKIHs BBIIOIHSAET METOI0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMHU. JIeKIusl pacKpbIBAaeT MOHATUHHBINA amnmapar
KOHKpETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LeNbHOE MPEJCTaBICHUE O TUCIHUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMHU AUCLUIIIIMHAMH.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUHU 00YYaIOUTMMUCS JIEKIIMOHHOTO MaTepuara;

— TIOJyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEIEISIETCS LEIEBOM YCTAHOBKOW K KaXK/10M KOHKPETHOU TEME;




— TIONY4YEHUE OIMBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIOIaBaTEICM;

— pa3BuUTHE TPOPECCHOHATBHO-NIEIOBBIX  KayecTB, JIIOOBH K TPEAMETY H
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIJICHHSL.

— TOSIBJICHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITEIILHON paOoThI,

— TIONyYeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHUS HAYKU U TEXHUKU U O
MPOTHO3€E UX Pa3BUTHS Ha OJMDKaNIIINE TOJIbI,

— Hay4YuThCsl METOJUYECKH 00padarbiBaTh MaTepuasl (BBIACIATH TJABHBIC MBICITU H
MOJIOKEHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B PAa3IMYHBIX
bopMyITUPOBKaXx);

—  MOJIy4€HHE TOYHOT'O TOHUMAHHUS BCEX HEOOXOUMBIX TEPMUHOB U TIOHSITHIA.

JIeKuMOHHBI MaTepUall MOXET COIPOBOXKIAATbCA JEMOHCTpalUued CIaiJoB U
UCITIOJIP30BAHUEM PAa3laTOYHOr0 MaTepualia IpH TPOBEICHUH KOPOTKHX JTUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ICTBHBIX TEMATHK I10 TUCIUTUIHHE.

CrpykTypa npeocTaBiaCHUs JCKIIMOHHOTO MaTepHaia:

— JIGKIIMW COTJIacHO pazjaenaM (Tabi.3) u TemMam (Tadmn.4).

— Bcerynnenne — wacTh JNeKUMH, [eNb KOTOPOW - 3aMHTEpECOBaTh W HACTPOUTH
ayJIMTOPUIO HAa BOCIIPHATHE yU4eOHOro MaTepuana. B ero cocraB BXOAsT: (OPMYJIMPOBKA TEMbI
JICKIIUU, XapaKTEepHCTHUKA ee npodecCHOHaNbHOM 3HAYMMOCTH, HOBHM3HBI U CTENECHU
W3YYEHHOCTH, I JIEKIMH; M3J0KEHHE IUIaHA JICKIMHM, BKIIOYAIOIIET0 HAMMEHOBAHUS
OCHOBHBIX BONPOCOB, TMOAJICKAIIMX PACCMOTPEHUIO HA  JICKIIHH; XapaKTepUCTHKA
PEKOMEHyeMOU JUTEepaTyphbl, HEOOXOTUMOW [UIsi OpPraHU3alid CaMOCTOSITEILHOW pPadOThI
CTYJIEHTOB; PETPOCIEKIHSI-HAIOMIUHAHUE O BOIPOCaX, PACCMOTPEHHBIX Ha MPOILUION JEKIIHUH,
CBSI3b MX C HOBBIM MaTepuajoM, yKa3aHHE€ Ha €ro pojb, MECTO M 3HAUYCHHE B JIAHHOU
JTUCIUIIMHE, a TAK)KE B CUCTEME JAPYTUX HayK.

— OcHOBHas 4acTb - M3JIOKEHHE COACPXNKAaHHS JIEKIIMH B CTPOIOM COOTBETCTBUHU C
MPEIJIOKEHHBIM TUTAHOM. BKJTIOYaeT pacKpbIBalOMUMKA TEeMy JIEKIIMM KOHIENTYaJbHBIA U
dakThyecKkuil MaTepuan, €ro aHaliu3 U OICHKY, pa3lUYHble CIOCOOBl apryMEHTAllMH |
JIOKA3aTeJIbCTBA BBIIBUTAEMBIX TEOPETHUCCKUX TTOJIOKECHH.

— 3akioveHWe - TMOJBEIeHHE OOIIero wuTora JIeKIuU, O0000IIeHne Marepuana,
(dbopMyIHpOBKa BBIBOJOB 10 TEME JIEKIIUU; OTBETHI Ha BOIPOCHI CTYICHTOB.

— Jlns Hapmexamero OCBOEHUs Kypca XMMHUH HCIIONb3YIOTCS CIEUalbHbIE HATJIsAIHbIE
CpencTBa, C MOMOIIBIO KOTOPBIX MOXXHO TEpelaBaTh CTyJeHTaM HH(GOPMAIMIO O BEIIECTBAX,
00BeKTaXx W CylecTBe (PU3MUECKMX W XUMHUYECKHX MpeBpaimleHuil. JleMOHCTpalus OMBITOB,
MOJICNIA KPUCTALTUYECKUX PEMIETOK, TaOIUIbI M TUTAKATHI C DHEPreTUYECKUMHU JUarpaMmmamMu
00pa3oBaHUs MOJIEKYJI, peaKIMii ¢ KaTaau3aTopamMu 1 0e3 HUX U T.JI.

— OcylecTBiI€HUE KOHTPOJIS 32 BEACHUEM CTYJEHTaMU KOHCIIEKTa JIEKIUI; OKa3aHue
CTyJICHTaM TIOMOIIM B BEACHUHU 3alUCH JIEKIIMH (aKIEHTUPOBAHUE H3JI0KEHUS MaTepuaia
JIEKIIMHU, BBIJEICHUE TOJIOCOM, WHTOHAIMEW, TeMIIOM peud Haubosee BaKHOW HHpopmanmw,
WCIIOJIb30BAHUE T1ay3 VIS 3aMUCH TaOJIHI], CXEM)

11.2. Meroauueckue yka3aHusi sl OOYYarOIIUXCS MO BBITIOJHEHUIO J1a00PaTOPHBIX
pabor

B xone BeimonHeHus 1a00OpaTOpHBIX paboOT oOydaromuics MAOKEH YrioyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTUKOW 00yYarolierocs.
Brimonnenne mabopaTOpHBIX pabOT COCTOMT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAINTUYECKON YacTe U KOHTPOJIBHBIX MEPOIPUITHH.

Boinonnenue nabopaTopHbIX padOT 00yHaIOIIMMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHUs] JUCHMIUIMHBI, OIpenenseMoil ydueOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pEIIeHUE CIeIyOIUX OCHOBHBIX 33a4 00y4aroIlerocs:



— TMpHOOpeTeHHE HAaBBIKOB HCCIEIOBAaHMS MPOIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B pAMKaxX JaHHOW TUCIUILIMHBL;

— 3aKpCIUICHHUEC, Pa3BUTUC K JACTaIu3alusd TCOPCTUYCCKUX 3HaHHﬁ, IMOJIYy4YCHHBIX Ha
JCKITHSIX;

— MOJIyueHHe HOBOW MH(OPMAIHH 110 U3y4aeMO JHUCITUTLINHE,

— T[pHOOpETCHHWE  HABBIKOB  CaMOCTOSITENBHOW  paboThl ¢ J1abOpaTOpHBIM
o0opyaoBaHUEM U TIpUOOpamMHu.

3anadue u TpeOGoBaHUs K IIPOBEACHUIO 1a00PATOPHBIX PaboOT
3amanrie ¥ TpeOOBAaHUS K BBHIMOJHEHHIO Ja00OpaTOpHBIX pabOT MPUBEACHBI B METOIUYECKHX
YKa3aHUSAX:

- Xumus : DKBUBAJIEHT. 3aKOH SKBUBAJICHTOB : [ DJIIEKTPOHHBIN pecypc] :
METOJMYECKHE YKa3aHHsI 110 BRIMOJIHEHUIO JabopaTtopHoit pabotsl / C.-Ilerep0. roc. yH-T

a’pokocM. nmpudbopoctpoenus ; cocT.: T. E. KpeutoBa - Dnextpon. TekctoBsie naH. - CII6. : M3a-
Bo I'VAII, 2021. - 19 c.

- Xumus. TermnoBoii 3¢ ekt (FIHTANBINSA) XUMUYECKON PeaKIUu : [ DIEeKTPOHHBIH
pecypc] : MeToIM4YecKue yKa3aHus K BBIMTOJTHCHHIO JJaboparopHoi padotsl / C.-Iletepb. roc. yH-
T a3poKocM. ipubopocTpoenus ; cocT.: T. E. Kpeuiosa. - DnexTpon. TekctoBsie aaH. - CII0. :
Usn-so I'VAII, 2023. - 22 c.

- Xumus : XUMHAYECKHE PpCaKuru, BbI3BIBAOIINC 3J'ICKTpI/I‘-ICCKPII>i TOK, 3JICKTPOAHBIC
MOTEHLUAJBI U SJIEKTPOIBUKYIIUE CUITBI : [ DNEKTPOHHBIN pecypc]| : METOAMYECKUE YKa3aHUs K
BBITIOJTHEHMIO JIabopaTopHoii padoTsl / C.-Iletepl. roc. yH-T a3poKocM. TPHOOPOCTPOCHHS
coct.: T. E. Kpbutosa. - DnekrpoH. TekcroBsie Aad. - CII6. : Uzn-Bo I'VAIIL, 2022. - 24 c.

— KpeutoBa, T. E. Xumusa. Koppo3ust Meramios: : [ DneKTpoHHBINA pecypc]| yuel.-
metof. mocobue / T. E. Kpeutosa. — CII6.: I'YAIL, 2023. - 36 c.

Crpykrypa 1 hopMa otdera o0 1ad0opaTtopHOii pabore
1. Ilenp paboTHLI.

2. JlabGoparopHoe o0opyoBaHuE.
3. OnucaHue YKCTIIEPUMEHTA.
4. OO6paboTka pe3yJbTaToB

TpebGoBanus k opopMICHHIO OTYETA O Ja00PATOPHOM paboTe

TurynpHBINA TUCT OTYETA TOJKEH COOTBETCTBOBATH IAOJIOHY, IPUBEACHHOMY B CEKTOPE
HopMaTHuBHOM nokymeHTtaru ['Y ATl https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW 4YacTH OTYeTa JOJDKHO OBITh O(OPMIIEHO B COOTBETCTBUHU C
['OCT 7.32-2017. TpeboBaHus NMpHUBEAECHbI B CEKTOpe HOpMATHBHOW nokyMmeHTanuu ['YAII
https://guap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CIHCKA UCTOYHUKOB CTYAEHTaM HEOOXOJIMMO PYKOBOJCTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmileHUsI CIUCKAa MCTOYHHKOB
NpUBENICHBI B CEKTOpe HOpMaTuBHOU JokyMmenTtarmu ['Y ATl https://quap.ru/regdocs/docs/uch.
1. BrinonHeHbl He00X0IUMBIE PACUETHI.

2 [TocTpoens! rpaduveckre 3aBUCIMOCTH OT 33JJaHHBIX MTApaMETPOB.
3 Crenanbl BEIBOJIBI.
4 BrimonHeHBI KOHTPOJIBHBIE 33/ITaHUS HA TeMY JJa00paTOpHOU paboTHI.


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

11.3. Meroauyeckue yka3aHus sl O0yYarOIIMXCS M0 MPOXOKISHUIO CaMOCTOSTEIbHOMN

paboThI

B x01¢ BBITIOJTHEHUSI CAMOCTOSTENILHOW PabOoThI, 00YyYaIONIHIACS BBITIOIHSAET PadOTy 110
3aJJaHMI0 U TIPU METOJUYECKOM PYKOBOJICTBE IMPEIOAaBatTelisi, HO 0€3 ero HemocpeaCTBEHHOIO
YYaCTHSL.

B mporiecce BBIMOTHEHUS CaMOCTOSITEIBHON paboThl, y oOyuaromerocs (Gpopmupyercs
nenecoo0pa3Hoe IIaHUPOBaHUe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
U HaBBIKM B YCBOCHMM M CHUCTEMATH3allMU NPUOOpETAacMbIX 3HAHHU, OOCCIICUYMBACT BBICOKHIA
YPOBEHb YCIEBAaEMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IOJYYUTh HABBIKH IOBBIIICHUS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckuMHu ~ MaTepUallaMK,  HANpaBJSIOIIMMU  CAMOCTOSITENIBHYIO — paboty
00y4aroUUXCASBIISIOTCS:

— y4eOHO-METOIMYECKUN MaTepHal 1o aucuumiune; (16 8,9)

11.4. Metoauueckue yKa3aHusl [UIsl OOYYAarOHMIMXCS 1O MPOXOXKICHHIO TEKYILEro
KOHTPOJISl yCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCHEBAEMOCTHM NIPEIyCMaTpUBAaET KOHTPOJb KayecTBa 3HAHUU
00y4aroluXxcsl, OCYLIECTBIIIEMOTO B TEUYEHHE CEMECTpa C II€JIbI0 OLCHUBAHUS XOJa OCBOEHUS
JUCLUIUINHBI.

1. 3amuTa n1abopaTopHbIX padboT

2. BeinonHeHne MpoBEepOYHOM paboThI 10 TeMe J1abopaTOPHOH paboTHI

3. peleHue 3a/1a4 Mo TeMe 1abopaTopHOr pabOTHI.

4. JInst TeKyIero KOHTPOJIS yCIIEBAEMOCTH HUCIOIB3YIOTCS TECThI, IPHUBEICHHBIC B TaOJIUIE

18
11.5. Meroauyeckue ykazaHusi Ajisi 0Oy4aroUIUXcCsl MO MPOXO0KICHUIO MPOMEKYTOUHOMN

aTTeCTalUu.

[IpomexyrouHas  artectauus  OOydYalOIIMXCS  NpPeAyCMaTpUBaeT  OLICHUBAHHE
IPOMEXYTOUHBIX U OKOHYATENIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAeT B
cedst:

— 1uddepeHIMpPOBaHHbIM 3aueT — 3T0 (opMa OLEHKUM 3HAHUHM, TOJIy4YEHHBIX
00yyaromuMcs Ipu U3y4YeHUH TUCIMITIMHBI, TOCEUICHNH JIEKIUH, BBINOJIHEHUH JTa00paTOPHBIX
paboT, KOJJIOKBUYMOB, OTBETa TEOPETHUECKOr0 MaTepualia Ha 3auéTe ¢ OLIEHKOH «OTIMYHOY,
«XOPOILOY», «YJOBIETBOPUTEIBHO», «HEYJOBIETBOPUTEIBHOY.

1. B Tedenue cemecTtpa JyIsl TOMYyCKa K 3a4€Ty CTYACHTY HEoOXoaumo cuatb He Menee 50%
nabopaTopHbIX padoT, He MeHee 50% MmpakTUUecKuX padoT, BBIOJHUTH TECTHPOBAHUS B
cpene LMS He Humxke oueHku "yaomierBopuTenbHO". Jlamee CTyIEeHT JOoImycKaeTcsl K
cobeceI0BaHUIO WJIM UTOMOBOMY TECTHPOBAHUIO Ha 3auere."

2. 3ayer BBICTABISETCS HAa OCHOBAaHMHM BBIIIOJHEHHBIX B TEYEHHE CEMECTpa BCeX
7a00paTOpHbIX pPabOT M HANMCAHUU HUTOTOBOIO TECTUPOBAHUS WM MPOXOXKICHHS
cobeceJoBaHUS.

B teuenue cemecTpa CTyAeHTYy HeoOXoauMo craTh He MeHee 50% mabopaTopHbBIX paboT, He
meHee 50% mnpakTHUECKUX padoT, BBHIIOJIHUTH TECTHpPOBaHUS B cpene LMS He HMXKe OLEHKH
"yA0BIETBOPUTENBHO". B Cilyyae HEBBINOJHEHNHN BBIIMIEU3I0KEHHOIO, CTYIEHT, IPH YCIEITHOM
MPOXOXKACHUM TMPOMEXKYTOUHOW arrectaud B QopMme -sk3ameHa/nud.3aueta, HE MOMKET
MTOJIyYUTh aTTECTALMOHHYIO OLIEHKY BbIIIE "XOopomnio”

Cucrema OILIEHOK MpHU NPOBEICHUHM TEKYLIEro KOHTPOJIS M MPOMEXKYTOYHOM aTTecTaluu
OCYILIECTBIISIETCS. B COOTBETCTBUU C PYKOBOASIIMM JOKyMeHTOM opranuzauuu PJIO I'VAIL
CMK 3.76 «llonoxxeHue o TEKyLIEM KOHTpPOJIE YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTalluu



CTYyJICHTOB M acCIIUPaHTOB, OOydYalOUIMXCS 10 O0Opa30BaTEIbHBIM MPOTPaMMaM BBICIIETO
obpaszoBanus B ['YAID» https://docs.quap.ru/guap/2020/sto_smk-3-76.pdf



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

Jluct BHeceHUs U3MEHEHUN B pabouyIo IporpaMmMy TUCIUILIUHBL

JlaTa BHECEHUS
N3MEHCHHI 1
JIOTIOJTHCHUH.

IToanuce BHECIIETO
W3MCHCHHS

CopaeprxaHue U3MEHEHUH U JOTIOTHEHUM

Jata u Ne

IIPOTOKOJIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




