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Hanpagienue noAroToBKu 11.03.04 DaeKTpoHHKA U HAHOIIEKTPOHUKA
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®opma 00yueHust o4yHast
DakyabTeT 3j1eKTpoHHOI TexHuku (PIT)
Kadeapa D (pu3U4eCcKOil 3IeKTPOHNKH)
Kype 1 Cemectp 1

Yueonbrii mian nadopa 2013, 2014, 2015 roga u mocjiexyOmIux JeT.

Pacnpenenenue pa6ouero BpeMeHn:
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Jlexuuu 14 14 | gacos
JlaGopaTopHbie paGoThI 12 12 | gacoB
IpakTHvecKue 3aHITHS 10 10 | gacosm
KypcoBoii npoext/padora (KPC) (aynuropnast) 4acoB
Bcero ayanTopHbIX 3aHATHH (Cymma 1-4) | 36 36 | yacoB
W3 HuX B HHTEPaKTUBHOM opme 8 8 4acoB
CamocrositenbHas padora cryaenros (CPC) | 36 36 | yacos
Bcero (0e3 sx3amena) (Cymmas,7) | 72 72 | yacoB
Camoct. paéoTa Ha MOArOTOBKY, C1a4y IK3aMeHa 36 36 | yacoB
OO0 ast TPYA0EMKOCTh (Cymma 8,9) | 108 108 | yacos
(B 3a4eTHBIX enuHMIAX) | 3 3 | 3ET
JK3aMeH 1 cemectp
Tomck 2017
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokot Ne 46 or « 29 » 8 2017 1|

Jluer corjiacoBaHmii

PaGouass mporpamma cocraBieHa ¢ yderoMm TpeOoBaHuii @enepanbHoro [‘ocymapcTBeHHOro
oOpa3oBarenpHOr0 cTaHaapra Bbicimiero oOpazoBanumst (OPI'OC BO) mo HampaBiIeHHWIO MOATOTOBKH
OakanaBpa 11.03.04 «JeKTPOHHUKA M HAHOIEKTPOHUKAY, yTBepxkaeHHOro 12 mapta 2015 1., No 218,

paccMOTpeHa W yTBEpKlleHa Ha 3acenaHuu kadenpsl POTOM « » 20 T., TPOTOKOJ Ne
PazpaboTumk:

CTapUIMi MPEINoIaBaTelb M.B. TuxonoBa

3aB. kadenpoit POITOM B.N.Tyes

Pabouas mporpamma coryacoBana ¢ (pakynbTeToM, MPOoGUINPYIONIEH U BRIITyCKarOIeH kadenpamu
HAaIpaBJICHUS TOATOTOBKH (CIEIUATBHOCTH).

Hexan ©OT A. U. Bopouun
3aB. npodunupyroiieit kadeapoit GO ILE. Tposin
3aB. BbITycKaroniei kageapoit @O IL.LE. Tposin
DKCHepThl:

K.X.H, Io1eHT kKadeapsl POTOM N.A.ExumoBa

npezacenaTeab METOJMUECKO KOMUCCUI
kadenper O, nOLEHT N.A. Yucroenosa
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1. lean u 3aa491 JUCUMIJIMHDI:

Henblo mpenonaBaHus JUCHUIUIMHBL  SBISETCS  M3YYEHHE  XUMHYECKHX  CHCTEM W
(GbyHIlaMEHTaJIbHBIX 3aKOHOB XMMUU C TO3HUIMIA COBPEMEHHON HayKH, a Takke (OpMHUpOBaHUE HABBHIKOB
HKCIEPUMEHTAIBHBIX UCCIIEIOBAHUMN JJIS1 H3yYECHHUsI CBOWCTB BEIIECTB U MX PEAKLIMOHHOM CIIOCOOHOCTH.
OCHOBHBIMHU 32/1a4aMM H3y4YCHUS TUCHUIUIMHBI SBISIOTCA: U3YUYEHHE XMMUYECKUX CUCTEM; U3y4YCHHE
(GyHIaMEHTAIbHBIX 3aKOHOB XHMMHH; H3yYCHHE CBOMCTB BEIIECTB U UX PEAKIIMOHHON CTIOCOOHOCTH.

2. MecTo aucuunjnHbl B cTpykrype OOIIL:

JuctuiuimHa “Xumust ”  sistiercs: 6azoBoid puctuminaoi (b1.5.7 / b1.5.12 / B1.b.13) npu noaroroske
0akaliaBpOB 1O HAIPaBICHUIO «DJEKTPOHHMKA WU HAHODJIEKTPOHHMKA» W HeoOXoauma sl W3Y4eHHUS
MOCIEAYIOIUX TUCHUIUIMH — «Marepuaibl 3J€KTPOHHOM TEXHHKW», «IJKosnorus», «be3omnacHocTsb
KHU3HEICSITEILHOCTIY.

3. TpeGoBaHusi K pe3yJibTATAM OCBOEHHS TUCHUTIIUHBI:

[Ipouecc n3yueHus: AUCUUILIMHBI HAIIPaBlieH Ha (OPMHUPOBAHUE CIEAYIOLIUX KOMITETECHITHI:
OIIK-1(cnocobnocmb npedcmasnams a0eK8Amuyl0 COBPEMEHHOMY YPOGHIO 3HAHUU HAYYHVIO KAPMUHY
MUpa HA OCHOBe 3HAHUA OCHOBHBIX HONONCEHUU, 3AKOHO8 U Memo008 eCmeCcmBeHHbIX HAYK U
MaAMeMamuxu)

OIIK-2 (cnocobnocmb 6ulasisimb eCmecmeeHHOHAYUHYI0 CYUHOCMb NpoOiieM, GO3HUKAUWUX 8 X00e
npogheccUOHANbHOU  OesImeNbHOCMU, NPUBieKkams 0N UX peuleHUuss COOmeemcmeyowull  Qu3uxko-
MamemamuyecKuti annapam)

OIIK-5 (cnocobnocmb  UCNOIBL308AMb  OCHOBHbIE  NpueMvl  00pabomku U NpeoCmasieHus:
IKCNEPUMEHMATbHBIX OAHHDBIX)

B pesynbrare n3y4eHus: AUCIUIUINHBI CTYICHT JOJKCH:

3Hamb2 OCHOBHblEe NOHAMUS U 3AKOHbL XUMUU, meopemuiecKue OCHO8bl CMpOEeHUsl eeecmed, ceolicmaa sewecms
u ux peaxkyuoHH)ro CnOCO6HOCWlb, YCaosus npomexKkanus peaKuuﬁ, ¢al<‘m0pbl, eaudlowue Ha CKopocmsvb U
HanpaejieHue npomexKkanusl peakyuu, OIHepecemudecKkue U3MeHeHUusl 6 npoyecce NnpomexKanusl peaxkyuu,
3AKOHOMEPHOCmU NPpOMeKAaHUusl SJIeKMpPOXUMUYECKUX npoyeccos, npoyeccovl Kopposuu memailos U Memoobl
3auiunibl Om Koppos3uu .

Ymemov:. ucnonvzoeame meopemuueckue snanus Ons peuwieHuss NPAKMUYECKUX 3a40ay, O UHMEPRPemayul
pesylomamoes IKCnepumenma, ucnolb3o06dntb ajicopummbvl peuleHuss npaKkmudecKux 3a0au.

Bnaoemu: nasvixamu camocmosmenvrnozo noucka uH¢0pMauuu u npopa60ml<u meopemu4yecKkoeco mamepuania,
HAeBblIKAMU nocmaHo6KU ueﬂeﬁ u 3a0ay IKcnepumerma, ucxoos us meopemuviecKux l’lpeanOCblﬂOK{ HaevlKamu
06])(160]1’17('1/{ pes3yiiomamoes IKcnepumenma ¢ UCnojlb3o06anuem (j)u3uK0—Mamemamutlec1<oeo annapama, HaeblKamu
npoeeéeHuﬂ IKcnepumenma.
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4. O0beM AUCHMILINHBI M BUJBI Y4eOHOH padoThl

06H_[a51 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJISACT 3 3a4eTHBIX CAUHUIIBI.

Bun yueOHOI paboTh CemecTpbl
Bcero yacon
1 2
AyauTopHble 3aHATHS (BCEro) 36 36
B TtoMm uucne:
Jlexkuun 14 14
JlabopatopHsie pabotsl (JIP) 12 12
[Mpaktryeckue 3anstus (113) 10 10
Cemunapsl (C)
Komnoxksuymsl! (K)
Kypcogoii npoexT/(pabota) (aynuTopHas Harpy3Ka)
Jlpyaue 6udvl ayoumopHhoii pabomoi
CaMocTosiTeIbHasi padoTa (Bcero) 36 36
B ToMm uucre: - -
ITpopaboTka JIEKIIMOHHOTO MaTepHana 12 12
CocraBieHre KOHCIICKTOB 2 2
ITonroToBKa K MPaKTHYIECKAM 3aHITHIM 16 16
[oxroToBka K 1a00paTOpHBIM paboTam 6 6
Bua npoMexxyTouHO#t aTTecTaluu (9K3aMeH) 36 36
O01mas TpyI0eMKOCTh Jac 108 108
3auerHple Enmnunel TpynoeMkocTu 3 3
5. Conepixkanue QM CHUNTHHBI
5.1. Paznesnl JUCHUILIMH U BUABLI 3aHATHNA
<o}
S - I
No E i E E E lg E = ST dopMHUpyeMBbIe
i HaumenoBanue pa3zzena IUCHUILIMHBI & 8 g g, = § S % = 5 KOMIIETEHLINH
= |28 |F&8|S&g g9
A
1. OCHOBHEBIE MTOHITHS U 3aKOHBI XMMUH. 2 1 4 7 OIIK-1, OIIK-2
2. OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COETMHEHUH. 1 5 6 OIIK-1, OIIK-2
PeaknpoHHas criocOOHOCTh BEIIECTB.
3. DHepreTuka XMMHUYECKHUX IPOLECCOB. XUMHUYECKast OIIK-1, OIIK-2,
TepMOIMHAMUKA. 3 4 2 8 17 OIIK-5
4. | XuMmuueckas KHHETHKA. XUMHUYECKOE PABHOBECHE. OIIK-1, OIIK-2,
3 4 3 8 18 OIIK-5
5. DnexTpoxuMuueckue mpoueccel. Kopposus OIIK-1, OIIK-2,
METAIIIOB. 6 4 3 1 24 OIIK-5
2. Copep:kaHue pa3aesioB TUCHMILIMHBI (110 JEKIHUIM)
Ne | HaumeHoBaHue TpynoeMKocTb Popmupyemie
CopepxaHue pasIeioB KOMITETEHITUH
/I pazzenon (dac.)
1. OCHOBHbIE [Ipenmer xumuu. ATOMHO-MOJEKyJIsipHas Teopus. OCHOBHBIE 2 OIIK-1
IOHATHUA U TMOHATHSA. aTOM, Monelcyna, HOH, XI/IMI/I'-ICCKI/II‘/JI JJICMCHT. npOCTbIe
3aKOHBI XUMUH ¥ CIIOXKHBIE BellecTBa. Moiib. MounsipHast Macca. DKBUBAJICHT,
SKBHUBAJICHTHAs Macca. CTGXI/IOMeTpI/IquKI/Ie 3aKOHBI: 3aKOH
OKBHUBAJICHTOB (HOHHTI/IC SKBHUBAJICHTA U SKBHUBAJIEHTHOMN MaCCBI),
3aKOH IIOCTOAHCTBA COCTaBa XUMHUYCCKUX COeI[PIHeHPIﬁ. T"a3oBBIC
3aKOHBI: 3aKOH 00BEMHBIX OTHOIHBHHﬁ, 3aKOH ABoranpo, 3aKOH
OKBHUBAJICHTOB
2. DHepreTuka XuMmuueckas TepMoanHamMuka. [ToHsITHEe XUMUYECKOH CHUCTEMBI. 3 OIIK-1
XUMHUYECKUX Tumnsl cuctem. PaBHOBECHOE COCTOSIHUE CUCTEMBI. THIIBI
IpOLECCOB. TEPMOJUHAMUYECCKUX TTPOLECCCOB: OGpaTI/IMbIe, HeO6paTHMbIe,
XuMuueckas CaMOIIPOU3BOJIbHBIC, PABHOBCCHBLIC. OCHOBHBIE TOHATHUS
TCPMOJUHAMHUKaA. TCPMOJUHAMUKHU: BHYTPCHHSS DOHCPT U, pa60Ta, TCILIOTA.
IlepBslii 3akoH TepmoanHaMuku. [lonsaTue sHTanbIMU. TennoBoi
3(1)(1)CKT pCaKuunu, SK30TCPMUICCKUEC U SHAOTCPMUICCKUEC
peaxuun. TepMoxumMuyeckue ypaBHEHUS M UX OCOOCHHOCTH.
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CranmapTHBIE TEIUIOTH 00pa3oBaHus BemecTs. 3akoH ['ecca,
ciencreue u3 3akoHa ['ecca. IlonsaTue suTponuu. Bropoii u
TpeTuil 3akoH TepMoAUHAMUKU. CaMOIIPOU30BOJIbHBIEC IIPOLIECCHL.
OHTaNBINIHBIN 1 SHTPONUHHEIN (aKTOPEl XUMHUUECKIX
peaxuuii. Oneprus I'nbbea.

3. Xumuyeckas Xumuueckasi KHHETHKa. [ OMOTeHHbIE M TeTepOreHHbIEe PEaKIHH. 3 OIIK-1
KUHETHKA. CkopocTh XUMHUECKOH peakiu. PakTophl, BIUAIOIINE HA
Xumuueckoe CKOPOCTh peakIMi. BnusiHue KOHIEHTPAIK HAa CKOPOCTh
paBHOBecHE. peakiuu. 3aKoH JelcTByomux Macc. KoHcranta ckopocti
peakiuu. BimsiHne TeMnepaTyphl Ha CKOPOCTD PEaKIUH.
IIpaBuno Bant-I'odda. DHeprus akTuBanuy 1 ypaBHEHHE
AppeHnnyca. 3aBHCHMOCTb CKOPOCTH PEaKIUH OT KaTaIn3aTopa.
Karamm3 O6patumMele 1 HeoOpaTUMbIE XUMHYECKUE PEaKIUH.
Xumnueckoe paBHoBecue. KoHcTanTta paBHOBecus. 3aKOH
JefcTByronMX Mace i1 papHoBecus. [Ipunuun Jle-llaTense.
CaBUT XUMUYECKOTO PaBHOBECHSI.
4, DIEKTPOXUMUYE OKHCIUTEIBHO-BOCCTAaHOBUTENbHBIE peakiyu. CTeneHb 6 OIIK-1
CKHe€ TIPOIIECCHL. OKHCIICHUSI, OKUCIIEHHE W BOCCTAHOBJIEHHE. DIIEKTPOIHBIE
Koppozus IpoIlecChl. DIEKTPOAHbIE IOTeHIMAN. Y paBHeHue HepHera.
METAaJLIOB. T"anpBaHMUeCKnil SIeMEHT. DIEKTPOXUMHYECKHE TIPOIIECCHI.

ONEeKTPOJABMKYILAsk CHJIa TaJbBAHUYECKOTO 3JIEMEHTA.
CraHapTHBI BOZOPOIHEIIN IEKTPOA. DIEKTPOJIN3 B pacIlIaBe.
DnexTponus B pacTBope. 3akoHbl Papajes. Bexon mo Toky.
Koppo3ust MeTamioB: XuMu4ecKas, IeKTPOXUMUIEcKast. 3auTa
METAJIJIOB OT KOPPO3HH.

5.3. Pa3nesibl AMCHMILNIMHBI M MEKIMCUMILIMHAPHBIE CBSA3HU ¢ 00eceYnBAIMMU (MPeIbI1yMM)
U ofecnevynBaeMbIMHU (MOCJIETYIOIIMMH) U CHUILTHHAMMA

Ne HaumenoBanue Ne Ne pa3nenoB JaHHOW AMCIUTLTHHEI U3 Ta0I.5.1, IS KOTOPBIX HEOOXOIUMO
n/n o0ecreynBaroIux n3y4eHue obecrieunBaronmX (MPeIbIAyIInX) U 00eceYHBaeMbIX
(mpenpiaynmx) u (mocneayoumx) AUCIUILITIH
o0ecreunBacMbIX 1 2 3 4 5
(mocienyonmx) TUCUUTUTHH
Ipenpigyniue A CHUIIMHBI
1. dusnka + + + + +
2. Maremaruka + + + + +
IMocaenywonue TMCUUIINHBI
1. | Marepuaisl 31eKTpOHHOMH + + + + +
TEXHUKH
2. DKOJIOTHUS + + + + +
3. | Be3zomacHocTh + + + + +
JKU3HENEATEIIBHOCTH

5.4. CooTBeTCTBHE KOMIIETeHIIMIi, GOpMHUPYEeMBbIX IPU U3YYEeHHH TUCHMILIMHBI, 1 BU/10B 3aHATHH

Ilepeuens Bunel 3anstuii DOopMBI KOHTPOJISL
KOMIIETCHITUH 71 T1a6 Tp. KP/KII | CPC (npumepsi)
OIIK-1 + + + + KoHcnekr, ycTHBIN OTBET, IPOBEPKA HHAUBUAYAJIbHBIX
3a/laHMi, KOHTPOJIbHAs paboTa, OT4eT 1o JIabopaTOpHOIt
pabote

OIIK-2 + + + Y CTHBINM OTBET, IPOBEPKA HHAUBUAYAJIBHBIX 3a/laHUH,

KOHTpOJIbHAs paboTa, OTYET MO JJabopaTopHoi padore,
BBITIOJTHEHUE JTA00OPATOPHOH pabOThI
OIIK-5 + + Y CTHBIN OTBET, BBRIIOJTHEHUE Tab0opaTOpHOIl paboTEI,
OTYET 10 J1ad0PaTOpHOU paboTe

JI — nexuwus, I[Ip — npakTrHueckue U ceMMHapckue 3ansaTus, Jlab — maboparopusie padotsl, KP/KII —
KypcoBas padota/mpoext, CPC — camocTosiTenpHas paboTa CTyJeHTa
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6. Metoabl u GopMbI OPraHu3amum 00y4eHust
TexHO0JOrHN HHTEPAKTHUBHOT0 00yUeHHUsI MPU Pa3HbIX GopMax 3aHATHI B yacax

Dopmbl Jlexuun [IpakTrueckue JlaGoparopubie Beero
MeTto bl (qac) 3aHATHA (Jac) paboTsI (Jac)
IT-meTons! (mpoBeneHue 3aHATHH B hopme Oecen ¢ 4 4
WCIOJIb30BaHUEM MPE3eHTALUN)
Pabora B koMaH[Ie (IPOBEICHUE 3aHATHIH C 4
HCIIOJIb30BAHUEM KOMAHIHOTO PELICHUS 2 2
IOCTABJICHHBIX 3a/a4 C JIEMEHTaMU
CaMOKOHTPOJIs)
HToro nHTEpaKTUBHBIX 3aHATHI 4 2 2 8
7. JlabopaTOpHbIi NPAKTHKYM
Ne Ne paznena HaunmenoBanue 1a00paTopHBIX padoOT Tpyno- Komnerenmuu
/i JUCLUUTIIMHBI U3 €MKOCTh
Tabn. 5.1 (dac.)
1. 3 Omnpenenenne TewIoBoro 3¢dexra peakuy HeUTpaTU3auH 4 OIIK-1, OIIK-2,
OIIK-5
2. 4 CKOpOCTh XUMHYECKUX peakIiii. XUMHUUECKOe paBHOBECHE. 4 OIIK-1, OIIK-2,
OIIK-5
3. 5 Onexrponus. Kopposus 4 OIIK-1, OIIK-2,
OIIK-5
8. [IpakTHyeckue 3aHATHS (CEMHUHAPHI)
Ne Ne paznena TemaTuka MpakTHUECKUX 3aHATUH (CEMHHAPOB) Tpyno- Komnerennuu
/1 JMCIUIUIMHBL U3 €MKOCTh
Tabmn. 5.1 (gac.)
1. 1 OCHOBHBIE ITOHATHS U 3aKOHBI XUMHUHU 1 OIIK-1, OIIK-2
2. 2 OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COeTUHEHUH. PeakunonHas 1 OIIK-1, OIIK-2
CIOCOOHOCTH BEIIECTB.
3. 3 DHepreTuka XMMUYECKHUX MPOLIECCOB. XUMHUYECKasl TEPMOIMHAMHUKA. 2 OIIK-1, OIIK-2
4, 4 Xumudeckass KHHETHKA. XMMHUYECKOe paBHOBECHE. 3 OIIK-1, OIIK-2
5. 5 OnekrpoxumMmudeckre npomeccsl. Kopposust meramios. 3 OIIK-1, OIIK-2
9. CamocrosiTesibHasi paboTa
Ne Ne paznena TemaTnka caMOCTOATENbHON pabOThI Tpyno- Komre- KounTpo:b BeImoNHEHUS
/i JIUCUUTITAHBI (Oemanuzayus) €MKOCTb TEHLIUU paboTHI
u3 1abi. 5.1 (uac.)
1 1 IIpopaboTka TeKINOHHOTO MaTepraa 2 OIIK-1 KoHcmekT, yCcTHBINH OTBET
IToaroroBka K NpakTUYECKOMY 3aHATHUIO. 2 OIlK-1, IIpoBepka
(Pemenue 3anad o reme. UHAMBUAYaTbHBIE OIIK-2 WHAVBUTyalbHBIX 3a/1aHUl,
3a[laHus 110 TEME pa3Jiena) KOHTpOJIbHAs paboTa
2 2 CocraBiieHHe KOHCIIEKTa 110 TeMe pasjelna 2 OIIK-1 Koncnexr, ycTHbIH OTBET
(Knaccudukarys XMMUYECKUX COEMHEHHI.
Crenens okuciaeHus. OCHOBHBIE KJIacChl
HEOpraHu4ecKux coenuHeHuid. Kucnorsl, conu,
OCHOBAHWUSI, OKCUJIBI, UX KIaCCH(DUKAIHS U
XHMHUYeCcKHe cBoiicTBa. KHCIOTHO-OCHOBHBIE
cBoiicTBa BeriecTB. CBOWCTBA aM(OTEPHOCTH.
PeakioHHast CoCOOHOCTH aM(pOTEPHBIX
OKCHIIOB ¥ TUIPOKCHAOB. THIIBI COJICH.
N3MeHeHne KUCIIOTHO-OCHOBHBIX CBOMCTB
JJIEMEHTOB IO MEPUOAAM U IPYIIaM.
DEeKTPONUTHI. DIEKTPOIUTHYECKAS
JICCOLIMALINSL. )
TloAroToBKa K MPAKTHYECKOMY 3aHATHIO. 3 OIIK-1, IMposepka
(Pewenue 3a1a4 1o teme. VIHAMBHIya bHbIC OIIK-2 WHIUBHAYaIbHBIX 3a1aHNUH,
3aJaHus 110 TeMe pasjesa) KOHTpOJIbHas paboTa
3 3 IIpopaboTka JEeKIIMOHHOTO MaTepHana 3 OIIK-1 Koncnexr, ycTHBINH OTBET
IloaroToBka K MpakTUYECKOMY 3aHATHUIO. 3 OIIK-1, ITposepka
(Pemenwe 3amad o teme. HANBHyaIbHEIE OIIK-2 WHIWBUAYAIbHBIX 381aHUH,
3aJaHus 110 TeMe pasjiena) KOHTpOJIbHas paboTa
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TloaroroBka k 1abopatopHoit paboTe 2 OIIK-1, Brimonsenue
OIIK-2, 1abopaTopHOi paboThl,
OIIK-5 OTYeT 10 JIaG0PaTOPHOH
pabote
4 4 TIpopaboTKa JEeKIHOHHOTO MaTepraa 3 OIIK-1 KoHcnekT, ycTHbIiT 0TBET
IToaroToBka K MPpakTUYECKOMY 3aHSATHUIO. 3 OIIK-1, ITposepka
(Pemrenwe 3aa4 1o TeMe. MHIMBHIyaTbHbIE OIIK-2 HHIUBHUIYaIbHBIX 3aaHuUH,
3a/1aHus [I0 TeMe pas/elia) KOHTPOJIbHAS paboTa
ITonroToBka k maboparopHoii padoTte 2 OIIK-1, Brimonnenne
OIIK-2, nabopaTtopHOi paboTHL,
OTIK-5 0TYeT 1o JlabopaTopHOH
pabote
5 5 IIpopaboTKa JIeKHIMOHHOTO MaTepHaa 4 OIIK-1 Koncnexr, ycTHbI OTBET
TloAroToBKa K MPAKTHYECKOMY 3aHATHIO. 5 OIIK-1, ITpoBepka
(Pemenue 3anau o reme. UHAMBUAYaTbHBIE OIIK-2 HMHAVBUIyaJIbHBIX 3a/1aHUM,
3aJaHus 110 TeME pa3zesa) KOHTpOJIbHAs paboTa
Tloaroroska k 1abopatopHo# padoTe 2 OIIK-1, Brmonsenue
OIIK-2, 11a00paTOpHON PaboThI,
OIIK-5 OTYeT 0 JIaGOPaTOPHOH
pabote
1-5 IToAroToBKa K 3K3aMEHy 36 %11__[[11((__:;’ DK3aMeH
10. IIpumepHas TeMaTHKAa KypPCOBBIX IPOEKTOB (padoT)
KypcoBoii mpoekT (paboTa) He mpeyCMOTPEH YUeOHBIM IIIAHOM.
11. PeiiTuHroBasi cucremMa JJisi OlleHKH YCIIeBAeMOCTH CTY/I€HTOB
Tabauna 11.1 bayibHpIE OLIEHKHU TSI JIEMEHTOB KOHTPOJIA.
MakcuManbHbINA N MakcuManbHbINA
MakcuManbHbINA
. 6amn Ha 1-yro KT 6a 3a mepuon Bcero 3a
DneMeHTHl y4eOHOH AeITeNbHOCTH Oart 3a mepuos
C Havyana mexay 2KT u Ha ceMecTp
mexay 1KT u 2KT
ceMecTpa KOHel| ceMecTpa
YCTHBIN OTBET 10 5 5 20
WunuBuayansHoe 3aaHNe 4 2 2 8
KonrposnbHas pabota 10 5 5 20
Koncnekr 2 2
JlabopaTopHnas pabora 2 6 8
KoMIOHEeHT CBOEBPEMEHHOCTH 1 1 2
HToro MakcuMyM 3a nepHoa: 27 15 18 60
Crnaya sk3ameHa (MaKCUMyM) 40
Hapacrawmmm HTOoromMm 27 42 60 100

baanoBast PACKJIAIKA IJIS OLICHKH 0TBETAa HA IK3aMECHE

Ne Bonpoca dopmMma Bonpoca MaxcuManbHEIH Oat
1 Teoperuueckuii Borpoc (pazeins 1-3) 10
2 Teoperuueckuii Borpoc (paseinst 4-5) 10
3 3aaua (paspgenst 1-3) 10
4 3apmaua (pasngensi 4-5) 10
Hroro Bce Bonpocsl 40
Ta6auna 11.2 [lepecueT 6aJIOB B OIIEHKH 32 KOHTPOJIBHBIE TOYKH
Bajibl Ha 1aTy KOHTPOJILHOI TOYKH Ouenka
> 90 % ot MmakcuMasIbHOM cymMmbl OasutoB Ha naty KT 5
Ot 70% 10 89% oT MakcuManbHON cyMMBI O6asutoB Ha naty KT 4
Ot 60% 510 69% OT MakcHUMalbHON cyMMbl OaiuioB Ha gaty KT 3
< 60 % oT MakcuMabHON CyMMBI 6asutoB Ha gaty KT 2
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Tabauna 11.3 — [lepecuer cymmbl 0a/I0B B TPAIUIIMOHHYIO U MEXTYHAPOIHYIO OIIEHKY

Ouenka (FOC) Hrorosasi cymma 6a/1J10B, YYUTHIBAET YCIELIHO Onenka (ECTS)
! CIaHHBIi IK3aMeH B
5 (otnrgHO) (3a4TEHO) 90 - 100 A (oTIm4HO)
85 -89 B (ouens xoporo)
4 (xopomo) 75 _ 84 C (xoporo)
(3a4TeHo) 70-74
3 (YOOBIETBOPHUTEIHHO) 65— 69 D (ynosaersoputensHo)
(3a4TeHo) 60 - 64 E (mocpencTBeHHO)
2 (neyROBACTBOpHTENBHO), Huxe 60 6a110B F (HeynoBieTBOpUTEIHHO)
(HE 3a4TeHO)

12. YueOHO-MeTOANYeCKOe H HH(OpMaIHOHHOE o0ecTieyeHre JMCIMILIMHbI:

12.1 OcHoBHasi auTEpaTypa

1. KopoBun H.B. O6mias xumus : yaeOHuk it BTy30B / H. B. KopoBuH. - 7-¢ u3z., ucmp. - M. : Beiciias

mkona, 2006. - 556[4] c. : un., Taba. - (Ilo6eauTens KOHKYypca Y4eOHUKOB). - bubmuorp.: c. 546. -IIpeam.

yKa3.: ¢. 547-558. (aynn: 218 3k3; cusl: 1 9k3.; cus5: 1 9k3.; Bcero 220 3k3.)

2. OcHOBBI 001Iel U (pusnveckor XuMHUM [DIeKTpoHHBIN pecypc]: YuebHoe mocodue/ M.B. TuxoHnona,

N.A.ExumoBa; ToMckuil rocyIapCTBEHHbII YHMBEPCUTET CUCTEM YIPaBJICHUS U PaJIUOdJIEKTPOHUKU

(Tomck), Kadenpa paanosneKTpOHHBIX TEXHOJOTHH W SKOJOTHYECKOTO MOHHUTOPUHIA. - JJIEKTPOH.

TeKcToBbIe MaH. - Tomck: 2015, 200 c. ( https://edu.tusur.ru/training/publications/5136)

12.2 JlomoJiHUTEIbHAA JJUTEPATYpPa

1. I'muakxa H.JI. Ob6mas xumus : ydebnoe mocobue mius By3oB / H. JI. ['muuka. - 11-e usn. - M.-JL. :

Xumus, 1964. - 688 c. : un., Tabn. - Umen. ykas.: ¢. 669-670. - [Ipenm. ykas.: c. 671-688. (aynn: 37 5k3.;

Bcero 37 9K3.)

2. AxmeroB H.C. Heopranmueckass xumus : ydeOHoe mocobue mns By3oB / H. C. AxmeroB. - M. :

Bricmras mxona, 1969. - 638[2] c. : win. - [Ipenm. ykas.: ¢. 629-639. - b. 1. (cuzl: 1 3k3.; aynm: 12 3k3.;

cu35: 2 9K3..; Bcero 15 9Kk3.)

3.  Xwmusa: Yuebnoe mocobue / I'. B. Cmupnos, I M. SIkynuna; MuHHCTEpCTBO 00pa3oBaHUS

Poccuiickoit  ®enepaunu, TOMCKHH TOCYNapCTBEHHBIM YHHMBEPCUTET CUCTEM YIPABICHUS U

paguosnekTponuku, Kadenpa texHonorun paanodieKTpoHHoN annaparypsl. - Tomck : TMIIJO, 2000. -

157 c. :un. (aynn: 27 3x3.; cu3l: 3 7k3.; cu35: 19k3.; Bcero 31 7k3.)

4. I'nnuka H.JI. 3agaun u ynpakHeHus o oouieit xumuu : YuebHoe rmocodue juist By3os / H. JI. ['munka. -

20-e u3n., crepeorur. - M. : Xumus, 1973. - 263[1] c. : un. - b. u. (aynn: 37 7k3.; cuzl: 19k3.; Bcero 38

9K3.)

5. Yukun E.B.  Xwumus [Tekcr]: yue6HOoe nmocobue / E. B. Uukun; MunuctepcTBo oOpa3oBaHus U HAYKH

Poccuiickoit  ®enepannn, TOMCKHH TOCYNApCTBEHHBIM YHHMBEPCHTET CHUCTEM YIPABICHHUS U

paauosnekTpoHuku (Tomck), dakynpTeT AUCTaHIIMOHHOTO 00yueHus. - Tomck: Onbp Kontent, 2012. -

170 c.: mi. - bubnmorp.: ¢. 157. (aynn: 57 3x3., cuzl: 3 9Kk3., cu35: 2 9Kk3.; Bcero 62 7Kk3).

6. Xumus [OnekTpoHHbIN pecypc]| : yueOHoe mocobue / E. B. Uukun ; ToMmckuil rocynapcTBeHHBII

YHUBEPCUTET CHUCTeM ymnpasieHus u paauoiektpoHuku (Tomck), Kadenpa paanosnekTpoHHbIX

TEXHOJIOTUH M 3KOJOrMYECKOr0 MOHUTOPHUHTA. - DJIEKTPOH. TEKCTOBBIE AaH. - Tomck : [6. u.], 2012. - on-

line, 170 c. - b. 1. ( http://edu.tusur.ru/training/publications/1138)

12.3 YueOHO-MeTOANYECKHE TOCOOHS U POTPaAaMMHOe o0ecreyeHmne

Jli1s1 o0ecneyeHHusl AMCUMILIMHBI HCIIOJIB3YIOTCH caenyomue YMII:

1. Xumus [DnexTpoHHBIH pecypc]: MeTonndeckue yKkazaHus JJs NpOBeIeHUs MPAKTHUECKUX 3aHATUH U
OpraHU3alMN CaMOCTOSITEIbHOW PAaOOThI CTYAEHTOB MO AucHuIuimHe «Xumus»/ Tuxonora M.B;
2015. - 21 c. (https://edu.tusur.ru/training/publications/5137)

2. Yukun E.B. JlaGopatopubie pabotel mo xumum [Tekcrt]: ydeOHO-Meroamyeckoe mocobue / E. B.
YukuH; MunuctepctBo oOpa3oBanus u Hayku Poccuiickoit @enepanuu, ToMckuil rocyapcTBEeHHBIH
YHUBEPCUTET cHUCTeM ympaBieHuss u paauodnektpoHuku (Tomck), Kadeapa paanosnexkTpoHHBIX
TEXHOJOTHH U HKOJOrHYeckoro MoHutopuHra. - Tomck : TYCVYP, 2012. - 77 c. : wn., Taba. -
bubmuorp.: c. 73. (aym: 45 3x3., cuzl: 3 9Kk3., cu35 : 2 9k3.; Bcero 51 7K3.)

3. Yukun E.B. COopuuk 3amad mo oOmel xumum [Tekcr] : ydeOHO-meTomuueckoe mocooue / E.
B. YukunH; pen. kana. xum. Hayk A. W. Tanmanos; pen. C. . AnekcanapoBa; MHHUCTEPCTBO
obOpazoBanus u Hayku Poccuiickoit @enepanuu, ToMCKUiT TOCYJapCTBEHHBIN YHUBEPCUTET CHCTEM
yopaBiaeHusT U paanodsieKTpoHuku (Tomck). - Tomck: ToMckuii rocynapCTBEHHBINH YHHUBEPCHUTET
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http://edu.tusur.ru/training/publications/1138

CHUCTEM YMPABJICHHS U PaarodIeKTpoHuKH, 2015. - 296 ¢. (POTOM: 50 3k3.; cuzl: 1 7k3; cu35: 5 9k3.;
ayHi: 48 3k3.; Bcero 100 3k3.)

4. Yuxkua E.B. JlaGopaTopHpie pabOTHl MO XUMHH [DIEKTPOHHBIA pecypc]| : ydeOHO-METOAMYECKOe
nocobue / E. B. Yukun ; ToMckuii rocynapcTBEHHBIH YHHBEPCHUTET CHCTEM YIPaBICHHUS U
paguosnekrponuku (Tomck), Kadenpa paanosnekTpoHHBIX TEXHOJOTHH M 3KOJIOTHMYECKOTo
MOHUTOpPHUHTA. - OJEKTPOH. TEKCTOBBbIE naH. - Tomck: [6. u.], 2012. - on-line, 78 c. - b. m.
(' http://edu.tusur.ru/training/publications/3020)

5. UYuxkun E.B. COopHUK 33124 1 ynpaKHEHUH 110 00me xumun [ DnekTponHsiid pecypc] / E. B. Uukus;
ToMckuil rocynapCTBEHHBI YHUBEPCUTET CHCTEM YIpaBieHHs W paguodinekTpoHuku (Tomck),
Kadenpa pannosneKTpOHHBIX TEXHOJIOTUH U SKOJIOTUYECKOTO MOHUTOPHHTA. - DJIEKTPOH. TEKCTOBHIC
naH. - Tomck: [6. u.], 2012. - on-line, 220 c. - b. 1. (http://edu.tusur.ru/training/publications/642)

MeToauyeckue yKa3aHUsl 10 TPAKTHYECKUM 3aHATHSAM, Ja0opaTopHbIM padoTram H

CaMOCTOSITe/IbHOI padoTe MpuBeAeHbI B YUueOHO-MeTOAUYEeCKOM rocooun [1], a Takke B YueOHO-

MeToaudeckoM rmocoduu [3], rmasa 1, ctp.21-33; rmaa 2, ctp.39-46; rnasa 3, ctp.57-64; rnasa 4, ctp.77-

95; rmaBa 5, ctp.106-119; rmara 6, ctp.129-155; rmasa 7, ctp. 169-178; rnapa 8, 200-215; ctp. 216.

12.4 Ba3bl 1aHHBIX, HHPOPMALHOHHO-CNIPABOYHbIE U MOUCKOBBIE CHCTEMbI

http://edu.tusur.ru — Hay4HO-00pa30BaTENIbHBINI TOPTAI

http://www.chemistry.narod.ru, http://www.xumuk.ru — uH(pOpMaIMOHHO-CIIPABOYHBIC PECYPCHI

http://elibrary.ru — nayuyHast aiekTpoHHasi OMOIUOTEKA

http://www.twirpX.com — 3JIeKTPOHHBIC KHUT'H 110 XUMHHU

13. MarepuajbHO-TeXHHYECKOe o0ecneyeHHe UCUMILUIMHBI: XMMHYECKas IMOCYyJda, XUMHYECKUE

PEaKTHUBBI, KAJIOPUMETPBI, HAOOp apeoMeTpoB, BOASHAs OaHs, TEPMOMETPHI, DIEKTpUYECKas IUIUTKA,

METAJTINYECKHE U TpadUTOBBIC JIEKTPO/IbI, IITATHUBHI.
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Ipuiaoxenue Kk padboyeil mporpamme

MHWHHCTEPCTBO OFPA30BAHMS 1 HAYKH POCCUMCKOM ®EJIEPAITANA
DenepanbHOE rOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPESKACHNE BEICIIET0 00pa30BaHUs

«TOMCKMI T'OCYJIAPCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJIEHWA U PAJIUORJIEKTPOHUKN»

(TYCVYP)
YTBEPXIAIO
IIpopexTop no y4eGHoii pabore
IL.E. Tposin
«_» 2017 .

®OHJI OIIEHOYHBIX CPEJCTB IO YYEBHOM JJUCHUIIJINHE

Xumus
YpoBeHb 0CHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI OaxanaBpuat
Hanpagienue noAroToBKu 11.03.04 DaeKTpoHHKA U HAHOIIEKTPOHUKA
Hpodunu: MuKpo3JIeKTPOHMKA M TBePA0TeIbHAA 3JIEeKTPOHUKA
®opma 00yueHust o4yHast
DakyabTeT 3j1eKTpoHHOI TexHuku (PIT)
Kadeapa D (pu3u4eCcKOil 3IeKTPOHNKH)
Kype 1 Cemectp 1

Y4e0nblii ni1an Hadopa 2013, 2014, 2015 roaa u nocjaeayOUIUX JeT.

IK3aMeH 1 cemectp

Pazpadorunk: M.B. TuxonoBa

Tomck 2017

CornacoBaHa Ha noptane N2 9845

10



1. BBEJIEHUE

®oup oneHOUHBIX cpencTB (DOC) sBnseTCs MPUITOKEHUEM K paboUeil mporpaMMe JUCIUTUTHHEL « XUMISD U
MPECTaBIsIET COOON COBOKYITHOCTH KOHTPOJHHO-M3MEPUTENBHBIX MaTepHalioB (THIIOBBIC 3a7adydl (3aaHusd),
KOHTPOJIbHBIE Pa0OTHI, TECTHI U 1Ip.) U METOAOB MX HCIIOJIIb30BaHMUS, MPEeIHA3HAYCHHBIX /IS U3MEpPEHUS yPOBHS
JIOCTHKCHHUS CTYJICHTOM YCTaHOBJICHHBIX PE3yJIbTaTOB O0yUYCHUSI.

®OC mo nmucruruinHe «XWMHSD HCIIONB3YETCs TPH MPOBEASHUH TEKYIIETO KOHTPOJS yCIIEBa@MOCTH U
MIPOMEKXYTOYHOU aTTECTAINH CTYIEHTOB.

[lepeueHs 3aKpeIUICHHBIX 33 JUCIMILTHHON KOMIICTEHIIVIA MTPUBEICH B Ta0uIe 1.
Tab6anua 1 — Ilepedyens 3aKpenieHHbIX 32 JUCHUIJIMHOA KOMIIEeTEeH N

DopMyJIHPOBKA
Kon Jrtansl GopMHUPOBaHNA KOMIIETEHIIUA
KOMIIETeHIIUU

OIIK-1 cnocooHocmy JlomKeH 3HaTh: OCHOBHBIE MOHSTUS U 3aKOHBI XWUMUHU,
npedcmasnams adeK8amuyo | TSOPETHUECKHE OCHOBHI CTPOEHUS BEIIeCTBa, CBOMCTBa
COBpEMEHHOMY VPO6HIO | BEUIECTB W MX PEAKIUOHHYIO) CIIOCOOHOCTh, YCIIOBHSI
SHAHUL HAYYHYI0 Kapmuiuy | IPOTCKaHWs  peakiuid, (akTophl, BIUSIONIME Ha
Mupa Ha OCHOGe 3HAHUA | CKOPOCTh W  HaIlPpaBJIICHHE IIPOTEKaHUs PEaKiuH,
OCHOGHUbIX nOJ0JICenUli, | SHEPreTUYECKUEe H3MEHEHHsSI B MPOLECCE NPOTEKAHUS
3aKOHO8 u Memooo6 | peakiluy, 3aKOHOMEPHOCTU MPOTEKAHMS
eCmecmeenHblX ~ HAYK U | DJIEKTPOXMMHUYECKUX IPOLECCOB, IPOLECCH KOPPO3UHU
Mamemamuxu METAJUIOB ¥ METOJBI 3alIUTHI OT KOPPO3HH.

OIIK-2 CHOCOOHOCMb 8bLABTIAMb
ecmecmeenHOHAY YHYI0 JomKkeH yMeTb: HMCIOJIb30BaTh TEOPETUUECKUE 3HAHUS
CYWHOCMb npobiem, | I pELICHHs IPAKTUYECKUX 3a1a4, Ul MHTEPIpPETaLuu
BO03HUKAIOUUX 8 X00e | PE3yJIbTAaTOB JKCIIEPUMEHTA; HUCIOJIb30BaTh AJITOPUTMBbI
npogheccuonanvholl peLIeHUs IPAKTUYECKUX 3a/1a4.
OesimeNibHOCmY, NPUBLEKams
ons ux peuterus
coomeemcmeyowuil Guszuxo- | JJOIKEH BIaIETh: HABBIKAMU CAMOCTOATEIBHOTO IIOUCKA
mamemamuyeckuil annapam | THGOpMALUH U IPOPaOOTKU TEOPETHIECKOTO

OIIK-5 cnocobnocms ucnoIvb3oeams | MaTepuana; HaBbIKaMU IIOCTAHOBKH LIEJICH U 3a1a4
OCHOBHblEe npuemst | IKCIICPUMCHTA, HCXOIS U3 TCOPETUICCKUX
obpabomku 4 | TIPEANOCHIIOK; HaBbIKAMU 00pa00TKU PE3yJIbTaTOB
npeodcmasienus AKCIIEPUMEHTA C UCTIONB30BaHHEM (DU3HKO-
OKCNEPUMEHMATIbHBIX OQHHbIX | MATEMaTHYECKOTO arnmapara, HaBbIKaMH TIPOBEICHUS

JKCIIEPUMEHTA.

2. PEAJIM3ALINSI KOMIIETEHLUI

1. OnMK-1: cnocobHOCTb NpeacTaBAATb AAEeKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HAHUIA HayuyHYI0 KapTUHY
MUpPa HAa OCHOBE 3HAHUA OCHOBHbIX MONIOXEHUA, 3aKOHOB WM METOAO0B eCTEeCTBEHHbIX HayK M
MaTeMaTuKu;

Ona dopmupoBaHMA KomneTeHUMI HeobXoaMMO OCyLEecTBUTb pag, 3Tanos. ITanbl GopmMuUpoBaHMA

KOMI'IeTeHLI,VIl\;I, npmnmeHAaemsblie AnAa 3Toro snabl 3aHATUMI U ncnoab3lyemsblie Ccpeacrtsa oueHMBaHUA Npeacrtas/ieHbl B

Tabnuue 2.

Tadauua 2— Jransl GopMUPOBAHUS KOMIIETEHIMH M HCIOJIb3yeMble CPeCTBA OLleHMBAHMS

Cocras

3HaTh

YMmethb Baanern

Conepmalme 3TanoB

OCHOBHBIC ITOHATHA U

HCIIOJIb30BaTh Huapbikamu

CornacoBaHa Ha noptane N2 9845
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3aKOHBI XUMUH,
TEOPETHIECKUE OCHOBBI
CTPOCHHMS BEIICCTBA,
CBOICTBa BELIECTB U UX
PEaKIMOHHYIO
CIOCOOHOCTD, YCIIOBHS
MPOTEKaHUS PEaKIni,
(hakTOpHI, BIUSIONMIC HA
CKOpPOCTh U HalpaBJICHHUE
MIPOTEKaHMUs PEeaKIInH,
JHEPreTHIECKUE
M3MEHEHUS B MPOIIECCce
MPOTEKAHUS PEaKIIUH,
3aKOHOMEPHOCTH
MPOTEKAHUS
ANEKTPOXUMUICCKUX
MIPOIIECCOB, MPOIECCHI
KOPPO3WUU METAJIIOB H
METO/IBI 3AIIUTEL OT
KOppO3uH

TEOPETHUECKHUE 3HAHMS
JUISL pelleHuUs
MIPaKTUYECKUX 3a/1a4,
JUIST MTHTEPITPETAITII
pe3yabTaTOB
SKCIEPUMEHTA

CaMOCTOSATCILHOTO
roucka uHpopmanuu u
MPOpadoOTKH
TEOPETUUYECKOTO
Marepualia; HaBbIKaMH1
IMOCTAaHOBKM IieJIel U
3aj1a4 3KCIIepUMEHTa,
HCXOJs U3
TEOPETUYECKUX
MPENOChUIOK

Buanl 3ausaTuid

o Jlexmnm;

e [lpaktuyeckue
3aHATHS

e Bueayautopnas
CaMOCTOsITEeTIbHAS
pabota

e JlaGoparopHas
pabora

e BneyaaguropHas
CaMOCTOsITEeIbHAs
pabota

e JlaGoparopHas
pabota

Hcnoab3yemble
Cpe/ACTBa OleHUBAHUA

o Komncmexkr
e  VYCTHBIN OTBET
e DK3aMeH

e UMHuauBuayaneHOE
3aJaHue
(camocTosiTenbHas
pabota)

e KonrponbHas
pabora

e Ortuer no
nabopaTopHoOi
pabote

e DK3aMeH

e KoHcnekr
e  YCTHLIHA OTBET

e Ortuer no
nabopaTopHOi
pabote

e Dk3aMeH

Obwue XapaKTEPUCTUKM MOKasaTenen U KpUTEpUeB OLEHUBAHWA KOMMNETEHLUMW Ha BCex 3Tanax

npuseaeHbl B Tabanue 3.

Ta6auma 3 — O0uIMe XapaKTePUCTUKH MoKa3aTe/ el 1 KpUTepueB OLeHUBAHUS KOMIIETEHIIMH 110 3Tanam

IToka3zaTrean u

3HaTL YmMmeTh Baagernb
KpUTepun
Oo0iagaer
A PaGotaer
(haKTUYECKUMH U OO6amaer Auana3oHOM
N CaMOCTOSATEILHO,
TEOPETHUECKUMU TEOPETUUECKUX 3HAHUM,

OT1an4yHo (BHICOKHUIA

3HaHHUAMMU B IIpEaAcCiax

TpeOyeMbIX I

WCTIOJB3YS IJIaH paboThI

YPOBEHb) . Y DJIEMEHTBI

n3ydaemMoii 00acTu ¢ pelIeHUs TBOPYECKUX .

TBOPYECKOI

MOHMMAaHHEM T'PaHHMI] 3ama4y
NS TeIbHOCTH
NPUMEHHUMOCTH
. 3Haet (hakThl, OO6nagaer auamna3oHoOM PaGoraer
Xopomo (6a30BbIi N

MPHUHIUIIGL, TIPOIIECChI, | TEOPETHUYECKUX 3HAHWH, CaMOCTOSITEIBHO,

YPOBEHB)

o01ue MoHATHA B

TpeOyeMBbIX ISt

HCIOJIb3Y4 IUIaH pa6OTI>I

CornacoBaHa Ha noptane N2 9845
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npejenax u3ydaeMomn
obnactu

pEIIeHuUs] CTAaHJAPTHBIX
3amaqy

Ya0B1eTBOPUTEIBHO
(IIOpOroBbIi YPOBEHBb)

OO0iamaeTt 6a30BBEIMHA
00IMMH 3HAHUSAMA

OO0agaer quamna3oHoM
TEOPETUYECKUX 3HAHUM,
TpeOyeMbIX I
penieHus 6a30BbIX
3a1a4

PaGoraer
CaMOCTOSITENIBHO,
HCIIONb3Ys KpaTKUH
IJ1aH paboTHI

®dopMyIMpoBKa MoKa3areseii U KPUTEPUEB OICHUBAHUS JAHHON KOMIIETCHIIUY MTPUBE/ICHA B Ta0IuUIIE 4.
Tab6anna 4 — Iloka3zaTeJn U KPUTEPUH OLeHMBAHUSI KOMIIETEHIIMH HA dTanmax

IToka3zarenu n

mamepuain 6

meopyecKux

npaKmuyecKux 3a0ay u °

3HaTh Y™Mmerhb Baagern
KpuUTEepHun
3naem ocrosnwie
NOHAMUSL XUMUU
o  CamocmosimenvpHo
Csob00mH0
ocywecmansem nouck
dopmynupyem
ungopmayuu u
xXumuyeckue
® Vueem omauuno KoHCReKmupyem
3dKOHbL opueHmupoeambscst 6
B 5 noaHom obveme,
meopemudecKkom
ocnpouseo unz P p paccmampueds 0Npocyl
meopemu4eckutl Mamepuane oes
UCNONB306AHUS 6 NPUHUHHO=
Mamepuan 6e3 N -
i~ YuebHo20 nocobus Clle0CmeenHou
. e C8060010 ymeem 63AUMOCEA3U, OONONHAS
O1inuno (BHICOKHI yuebH020 nocobus
pOBeHb) Coo600 NpUMeHsims noiyyenmvie mamepuai mepmuHamu,
y 60000HO 3Hanus ONs pewenus nousmusMU, haxmamu
uznazaem

m.o
Camocmoamenvro

mamepuain 6
ycmHou ¢hopme

YyCmHoU hopme unmepnpemayuu onpedersiem yenu u
Ananusupyem u pesyrbmanos 3a0auu IKCNEPUMeHma
80CNPOU3BOOUM oKcnepumenma UCXOO5 U3 TaHa
83AUMOCEA3b patomt u
Xumuteckux meopemuieckux
noxAmul u npeonoCcuLIOK
3aKOHO8
3naem ocnosnvie
NOHAMUS XUMUU o CamocmosmenbHo
Dopmynupyem oy ocywecmensem nouck
XUMUyecKkue Meert ungopmayuu u
OpUEeHRmMuUpoeamsvcs 6
3aKOHbL meopemuseckon KoHCnexmupyem ee,
Bocnpouszsooum Mamepuane ¢ 4acCmuyHo
meopemuyeckutl UCHONb306aAHUEM paccmampusas 60npocsl
mamepuai ¢ YuebHo2o nocobus; 6 NPUYUHHO-
XOpOIJJO (6330Bblﬁ UCNONb306AHUEM ymeem NPUMEHAMb €20 crneocmeeHHou
ypOBeHb) meopemudeckux ons peutenus B3AUMOCBA3U,
SHAHULL WU cmanoapmmuelx e Onpeoensem yenu u
YuebHo20 nocobus NPAKMUHECKUX 340a4 U 3a0auu IKCNEpUMeHma ¢
Yacmuuno unmepnpemayuu UCNONb308AHUEM NIAHA
peyIbmamos abomul, yuebHo20
usnacaem oKCnepumMenma P Y

nocobus u
MemoouuecKux yKazanuil
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YnoB/1eTBOPUTEIBLHO
(moporoBbIi
YPOBEHBb)

3naem ocHogHbie o
NOHAMUSL XUMUU
Yacmuuno
dopmynupyem
Xumuueckue
3aKOHbL
Bocnpouzsooum
meopemu4ecKutl
Mamepuain ¢
UCTIONL308AHUEM
yuebHo2o nocoodous

Ymeem
OPUEHMUPOBAMBCSL 8
meopemu4eckom
mamepuane ¢
UCNONb306AHUEM
yuebHo20 nocooust,
Ipumensem
meopemuyeckie 3Hanus
071 peuterus 6a308bix
NPAKMU4ecKux 3a0a4 u
unmepnpemayuy
pe3VIbmamos
9KCNEPUMEHmAa ¢
HOMOWbIO
npenooagameis

Camocmosmensho
ocywecmensiem noucK
uHgopmayuu ¢ u
KOHCneKxmupyem
paccmampusaemvle
B0MPOCHL 6 BUOE MEPMUHOS,
NOHAMUL U M.O.
Onpedensiem yenu u 3adayu
IKCNEPUMEHMA C NOMOULBIO
npenooagamens u
MemoouyecKux yKazanutl

2. OIMK-2: cnocobHOCTb BbLIABAATD €CTECTBEHHOHAYYHYIO CYLHOCTb Npo6sem, BO3HUKAOWMUX B Xoae

npodecCMOHaNbHON AEeATENIbHOCTH,

maTemaTuyecKkuit annapar.

npuBneKkatb ANA MX peleHUa COOTBETCTBYIOWMIA ¢UMKO-

Ona dopmupoBaHMA KoMMeTeHUMI HeobXOAMMO OCyWecTBUTb pAg, 3Tanos. 3Tanbl GopmMMUpoBaHMSA

KOMI'IGTEHLI,VIVI, npunmeHAaemblie anAa 3Toro snabl 3aHATUI U ncnosb3yemblie CpeacrtBa oueHBaHUA NpeacrtaBieHbl B

Tabnuue 5.

Tabanna 5— Iranbl popMHUPOBAHUS KOMIIETEHIMH U UCIIOJIb3yeMble CPeCTBA OLleHUBAHUS

Cocras

3HaTh

YmMmeTh

Baaners

Conep:xaHue ITanos

OCHOBHBIE TTOHATHUS U
3aKOHBI XUMUH,
TEOPETHYECKNE OCHOBBI
CTPOEHUs BELIECTBa,
CBOICTBA BEUIECTB U UX
PEaKINOHHYIO
CIOCOOHOCTD, YCIIOBUA
NPOTEKAHUs PEAKLUH,
(akTOpBI, BIMSIONINE HA
CKOpPOCTb U HalpaBJICHHE
MIPOTEKaHUs peaKIIny,
JHEPreTUYECKUE
W3MEHEHUS B Ipolecce
MIPOTEKaHMUS PEeaKIInH,
3aKOHOMEPHOCTH
MIPOTEKaHUs
ANEKTPOXUMHUIECKHUX
IIPOLIECCOB, IIPOLIECCHI
KOPpPO3UHU METANIOB U
METOJIbI 3aLUTHI OT
KOppo3uu

WCIIOJIb30BaTh
TEOPETUUECKUE 3HAHUS
JUTSI pEeIIeHUs
MIPAKTHYECKUX 3a]1a4,
U1l MHTEPIIpETan
pe3yabTaTOB
9KCIIEPUMEHTA, YMEET
HCIOJIb30BaTh
ITOPUTMBI PEIICHUS
MIPaKTHYECKUX 33124

HaBBIKAMH ITOCTAaHOBKU
eJied 1 3aga4
9KCIIEPUMEHTA, UCXOIS
U3 TEOPETHUECKIX
NPEANOCHUIOK;
HaBBIKAaMH 00pabOTKH
pe3yabTaToOB
JKCHEPUMEHTA C
UCIIOJIb30BaHUEM
¢buzuko-
MaTeMaTHYeCKOTO
anmapara,

Buasl 3anaTui

e BreyagutopHas
CaMOCTOSITeNTbHAs
pabora

e [Ipaktnyeckue
3aHATUA

e BaeaynuropHas
CaMOoCTOsITeIbHAS
pabora

e Jlaboparopuas
pabora

e JlaboparopHas
pabora
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e UuauBuayanabHOE
3a7laHne e BrinonHeHue
(camocrosTenbpHAS n1a00paToOpHOI
pabota) paboThI
Hcnonn3yembie o e KoHTponbHas e OrTyer no
e  VYCTHBIN OTBET .
cpeacTBa OlleHNBAHUSA pabota nabopaTopHOi
e  Dk3aMmeH
e Ortyer 0o pabore
JTabopaTopHOit
pabote
e DK3aMeH

Obwue xapaKTepPUCTUKM MOKasaTeNnen M Kputepues oOLEHUBaHUA
npusedeHbl B Tabauue 6.

Tabauma 6 — O0uue XapaKTepUCTUKH MOKAa3aTes el 1 KpuTepueB O eHUBAHUA KOMIIETEHIIHH M0 3Tanam

Iloka3arenu u

OT1au4HO (BLICOKUIM
YPOBEHB)

3HAHMSAMH B TIpeeax
M3y4aeMoil 0bmacTu ¢

3HaTh YMerh Baagern
KpUTEepHu
O6nanaer
Paboraer
(haKTUIECKIMH U Ob6nagaer AUarna3oHOM
N CaMOCTOSTEIBHO,
TeOpeTI/I‘IeCKI/IMI/I TeOpCTI/I‘-ICCKI/IX 3HaHHUH,

TpeOyeMbIX I
pELIeHNs TBOPYECKUX

HCTIONB3YS TUIaH paOOTHI
" DJICMECHTBI

(moporoBblii ypoBeHb)

0OIMMHU 3HAHUSIMHA

TBOPYECKOI
MMOHUMaHNEM TPaHUIL 3a1a4
JeSITeILHOCTH
MPUMEHUMOCTH
3Haet (hakThl, OO6nagaer quama3oHOM
. MPUHIHUIIEL, TIPOLECCHI TEOPETHYECKUX 3HAHUH Paboraer
Xopomo (6a30BbIii p > 1P ’ p ’
OBeHb) oO0IIMe MTOHSATHUS B TpeOyeMBbIX st CaMOCTOSITETIBHO,
yp npezenax u3y4aeMon pelleHNs CTAaHAAPTHRIX | HMCIIONB3YS TUIaH paboThl
obnactu 3a1a4
ObnanaeT quana3oHOM
N PaGoraer
TEOPETUYECKUX 3HAHUMH,
Y0B/1€TBOPUTEILHO Ob6nanaet 6a30BBIMU CaMOCTOSITEIBHO,

TpeOyeMBbIX st
petieHns 6a30BbIX
3aj1a4

HCIIONB3Ys KPaTKUMH
U1aH paboTh

DopMyTUpOBKa MOKa3aTeei M KPUTEPUEB OIEHUBAHUS JaHHOW KOMIICTCHIINH MIPUBEACHA B Ta0mIe 7.
Tadmuua 7 — [oka3aTenu 1 KpUTepUH OLeHUBAHUS KOMIIETEHIIMU HA ITanax

Iloxka3zareau u

3Hartp Ymersb Baanerb
KpUTEpUn
3naem ocnoenule ® Vueem omauuno o Camocmosmenvho
NOHAMUSA XUMUU OpUEHMUposaAmbvcs 6 onpeoensem yenu u
C80600H0 meopemutieckom 3a0a4u IKCnepuMenma
popmynupyem mamepuane bes UCX005L U3 NIAHA
UCNOJIb306AHUA
N XumuyecKue pabomvi u
OT1an4yHo (BHICOKUH YuebHo20 nocobus
3aKOHbL Meopemuieckux
YPOBEHBb) B N o C80600H0 ymeem 5
npeonoCuLIOK
Ocnp0u360 Mn/‘ll NPUMEHANb NOJIYYEHHblE p
meopemuiecKull suanus 018 peurenus o Camocmoamenvno
mamepuan 6e3 meopueckux obpabamvieaem
UCNONBb308AHUSL NPAKMU4ecKUx 3a0ay u 9IKCNePUMEHMAbHbIe
yuebH020 nocobus unmepnpemayuu OaHHbIE U cocmassaem
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Cs0600H0
usnazaem
mamepuarn 8
yemHou ¢hopme
Ananuzupyem u
80CNPOU3B00UM
83AUMOCEA3b
XUMUYECKUX
NOHAMUL U
3AKOHO8

Pe3VIbmamos
aKcnepumenma

o Yueem ucnonvzoeamo
cmanoapmHole
aAneopuUmMMbL peuenus
NPaKmu4ecKux 3a0ad,
YACMUYHO UCTIONb3YEM
07151 pewienus 3a0ay
HempuUBUAIbLHbIU NOOX00

omyem 6 medeHue
NAAaHUPyemoco 3aHAmusl

3Haem ocHosHbvIe

yuebHnoeo nocobus

Ymeem ucnonvzosamo
cmauoapmHole
AN2OPUMMbL PEULeHUs]
3a0a4 ¢ NOMOWbIO
YUEOHO-MeMOOUYECKO20
nocobus uau
npenooagsames

NOHAMUSL XUMUU * Viueem Onpeoensiem yenu u
Dopmynupyem OpUEHMUPOBAMbCA 6 3a0a4u IKCnepuUMenma c
PMYTIUPY
TEOpEmUnEcKom UCNOTIL30BAHUEM NIAHA
oy amepuaie abomol, yuebHo2o
3AKOHbL UCNONBL306AHUEM p 5 24
Bocnpoussooum Yyuebnozo nocobus;, hocobus u 3
meopemuiecKkutl yMeem npumeHsmo e2o MEMOOUHECKUX YKAZAHUL
mamepuain ¢ 051 peutenus Obpabamvieaem
XOpOH.[O (6a3OBblﬁ UCNOIb30BAHUEM cmaHOapmelx KCnepumernmajlbHovle
ypOBeHb) meopemuieckux npakmu4decKkux 3a0a4 u OaHHble U cocmasisem
SHAHUL WU unmepnpemayuu omuem YacmuyHo 8
yuebH020 nocobus pesybmantos meyenue niaHupyemozo
9KCnepuUMeHma
Yacmuuno 3aHAMUA,
* Yueem ucnoxesosamy CamMoCmosmenbHO Ulu
usnacaem cmanoapmuvle
mamepuan e aneopummol 05 npu nomouju
yemHoti popme Peuenus npaKmuieckux PYKOBOOUMENS KOMAHObI
3a0au unu npenodaeamens
o Vueem
OpUEHMUPOBAMbC 8
meopemuyueckom
mamepuane ¢
3naem ocHogHbLe 74 Onpeodensiem yenu u 3a0ayu
NOHSIMUSL XUMUL UCNOIb306aHUEM IKCNEepUMeHma ¢ NOMOubIo
y, Yyuebnozo nocobusi; npenooagamens u
acmuino o [Ipumensiem MemoOUUecKUX YKA3aHULL
popmynupyem meopemuyeckiie 3HAHUs
Xumuyeckue 07151 pewienust 6A308bIX Cocmaensem omuem no
Ki K K
y[[OBﬂeTBOPI/ITe.HbHO 3dKOHbl npaKkmu4ecKux 3a0a4 u pe3yrbmamam
. unmepnpemayuu
(moporoBbIii Bocnpouszsooum pnp Y IKChepuMenma
5 pe3ybmamos
YPOBEHb) meopemuieckuu YacmuyHo 8 meueHue
oKCnepuMenma ¢
mamepuar ¢ NIAHUPYEeMO20 3aHAMUS
NOMOWbIO
ucnoJjib3oedHuem W uiu 8 Heay()umopHoe
npenoodagameis

8pemsa npu nomMowu
PYKOBOOUMENISE KOMAHObL
unu npenooasameis

OIIK-5: HaBbIKAMM IOCTAHOBKH M NIPOBEJACHUS IKCIIEPUMEHTa, 00padoTKH pe3yJbTATOB JKCIIEPUMEHTA.

Ona dopmupoBaHMA KoMMeTeHUMI HeobXOAMMO OCyWecTBUTb pag, 3Tanos. JTanbl GopmMuUpoBaHMA

KOMI'IGTGHLI,VIVI, npunmeHAaemblie anAa 3Toro snabl 3aHATUN U ncnosbsyemble Cpeacrtea oueHMBaHUA NpPeacTtaBieHbl B

Tabnuue 8.
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Ta0nuna 8— Iransl popMUpPOBaHNA KOMIIETEHIINH W HCIOJIb3yeMble CPelCTBA OLleHUBAHUS

Cocras 3Hath Ymeth Baanerb
OCHOBHBIC TIOHATHUS U
3aKOHBI XUMUH,
TEOPETHUECKUE OCHOBBI
CTpOCHHS BEIIEeCTBa, HaBBIKaMU TIOCTAHOBKH
CBOICTBA BEILIECTB U UX 1eneu u 3agaqy
PEaKIMOHHYIO JKCIICPUMEHTA, HCXOS
CIIOCOOHOCTD, YCIOBHS U3 TEOPETHYECKUX
MIPOTEKaHUs PeaKInH, MIPEAMTOCHUIOK;
(hakTOpHI, BIUSIONINE HA HCIIOJIb30BaTh HABBIKAMH MPOBEICHUS
CKOpPOCTh U HaNpaBJICHHUE TEOPETUYECKUE 3HAHUS | IKCIICPUMECHTA;

Conep:xaHue dTanos MPOTEKAHUS PEAKLUH, JUIsL UHTEPIIPETAIIUN HaBBIKAMHU 00pabOTKH

JHEPreTHIECKUE pe3yIbTaToOB pe3yIbTaToOB
M3MEHEHUS B MPOIIECCce JKCIIEPUMEHTA JKCIICPUMEHTA C
MPOTEKAHUS PEaKIIUH, UCIIOJIb30BaHUEM
3aKOHOMEPHOCTH (hnzuko-
MPOTEKAHUS MaTeMaTHYECKOTO
ANEKTPOXUMHUYCCKUX amnmapara;

MPOLIECCOB, TPOIECCHI
KOPPO3HH METAJIIOB
METOAbI 3allIUTHI OT
KOppO3HuH

Buanl 3ausatuid

e BueyagutopHas
CaMOCTOsITEIbHAS
pabota

e JlaGoparopHas
pabora

e JlaGoparopHas
paborta

Hcnoan3yembie
CpeACTBa OLeHUBAHUA

e  YCTHBLINA OTBET

e  Ortuer no
nabopaTopHOit
pabote

e BrinonHeHue
nabopaTopHoit
paboTs

e Ortuer no
nabopaTopHoii
pabote

Obwue XapaKTEPUCTUKM MOKasaTeNnen U KpUTepueB OLEHMBAHWMA KOMMNETEHLUMM HA BCeX 3Tanax

npuseageHbl B Tabanue 3.

Tabauma 6 — O0mue XapaKTepUCTHKH NOKAa3aTe el 1 KpUTepHeB OLeHUBAHUA KOMIIETEHIIMH T10 3Tanam

Iloka3aTenu u

3HATDL Ymernb Baagern
KpUTEpUn
Oo6namaer
PaGoraer
(haKTUYECKUMH U O0JaziaeT QUaa3’oHoOM
N CaMOCTOSATEILHO,
TeOpeTI/I‘-IeCKI/IMI/I TeOpeTI/IT-IeCKI/IX 3HaHHUH,

OT1an4HO (BBICOKHUIA

3HaHUAMMU B IIpEaACIax

TpeOyeMbIX I

HCIIOJIB3YS IJIaH pa6OTBI

YPOBEHbD) N 7 DJIEMEHTHI
M3y4aeMoi 00JacTu ¢ pEIIeHUs] TBOPUYECKUX .
TBOPYECKO
[TOHMMAaHUEM TPaHMUI 3amaqy
JIeSATEIIEHOCTH
MIPUMEHUMOCTH
Xopouo (06a30Bblii 3Haet (akThl, Ob6nanaer quama3oHOM Pabotaer
YPOBEHB) MIPUHIIUIIBL, TIPOIECCHI, | TCOPETHUYECKUX 3HAHWH, CaMOCTOSITEIHHO,
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o01IMe MoHsITHS B
mpenenax u3ydaeMon
obnact

TpeOyeMBIX IS
PEUICHUs CTaHJAPTHBIX
3amaqy

HCITOJIB3YSI TIaH PabOTHI

YoBieTBOpPUTEIHHO
(IIOpOroBbIi YPOBEHBb)

O06namaeT 0a30BEIMH
00IMMH 3HAHUSAMA

Ob6magaer quama3oHOM
TEOPETUYECKUX 3HAHUM,
TpeOyeMBbIX ISt
penieHus 6a30BbBIX
3amaq

Pabotaer
CaMOCTOSITEIBHO,
WCIIONb3Ys KpaTKUH
1aH paboThI

DopMynHpOBKa ITOKa3aTenel 1 KpUTEPUEB OLICHUBAHUS JAHHOW KOMIIETCHIIMY NIPUBEAEHA B TabiuLe 4.
Taonuna 7 — Iloka3aTeju M KPUTePHU OLleHUBAHUSI KOMIIETeHIIMHA HAa 3Tanax

IToka3aTeaun n
KpUTEepUn

3HaTh

Ymerhb

Baanern

CamocmosmenvHo
onpeodensem yeu u
3a0auu IKCNEPUMEHMA
UCX004 U3 NAAHA

Xopomo (0a30BbIi
YPOBEHb)

NOHSMUSL XUMUU
Dopmynupyem
Xumuveckue
3aKOHbL
Bocnpouzsooum
meopemu4ecKkutl
Mamepuai ¢

OPUEHMUPOBAMBCSL 8
meopemuueckom
mamepuane ¢
UCNONL306AHUEM
yuebHo20 nocobusi;
yMeem npPUMeHsmb €20
0 peutenus
CMAHOAPMHBIX

pabomoi u
Meopemuieckux
3naem ocnognuvle npeonocyLIoK
NOHAMUA XUMUU o (C80600HO onepupyem
Ce60600m0 Memoouyeckumu
gopmynupyem VKA3aHUAMU K
Xumuyeckue BbINOIHEHUIO
3aKOHbI IKCNEPUMEHMA U
Bocnp0u3600umv opeanuzyem pabomy 8
ZSZZ ;’ZZ;%C;M” e C80000HO ymeem . ’(CJOMaHae
OB 306dHIA NPUMEHANb NOTYYEHHbLE mpoum epaguyeckue
OTIHYHO (BBICOKHIi YuebHo20 nocobus s 017 P
unmepnpemayuu obpabamvieaem
YPOBEHb) Ceo600H0 pe3ybmamos pe3ynvmamol
uznazaem oKCnepumenma oKCnepumenma
mamepuan o Camocmosmenvbho
ycmHotl gpopme opaanusyem
Ananuzupyem u OONOTHUMENbHBI IMAN
80CNPOU3BOOUM NnOCMAaHo6KU
63aUMOCE:3b IKCNEpUMeHma OJis
XUMUHECKUX NOYYeHus.
NOHAMUU U VOOBIEMBOPUMETHHO2O
3aKOHO8 pesyibmama
o Camocmosmenvho
obpabamvieaem
9KCnepuUMeHmanbhbie
Oanmble U cCOCmasnsiem
omuem 8 meuenue
NIAHUPYEMO20 3AHAMUS
3Haem ocHogHble ® Vmeem o Onpeoensem yenu u

3a0auu IKCNEpUMeHma ¢
UCNONb308aAHUEM NIAHA
pabomwi, yuebH020
nocobus u
MemoouuecKux yKazanuil
Onepupyem
MemooUdecKuUMU
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UCNONB308AHUEM
meopemuieckux
SHaHUU UIU
yuebH020 nocobus
Yacmuuno
usnazaem
mamepuarn 8
ycmHotl hopme

NPAKMU4ecKux 3a0a4 u
unmepnpemayuy
pe3yIbmamos
aKCnepumenma

® Yueem ucnonvzoeamo
cmanoapmHole
ancopummsl 0Jisl
pewenust npAKMmuYecKux
3a0au

VKA3AHUAMU K
BbINOIHEHUIO
9KCnepumMenma c
HOMOWbIO PYKOBOOUMENS
KOMAaHObl UU
npenooasameis,
opeanuzyem pabomy 8
KoMaHoe

Cmpoum epaguueckue
3a8UCUMOCIIU U
obpabamvieaem
pesyibmamol
9KCnepumMenma
Opeanusyem
OONONHUMENbHYLIL IAan
HOCMAHOBKU
9KCnepumenma Os
NONYYeHUs.
VOOBIEMBOPUMETHHO20
pe3yibmama ¢ NHOMOWbIO
PYKOBOOUMEISL KOMAHObL
uu npenoodasamerns
Obpabamvieaem
IKCNEPUMEHMATIbHBLE
OaHuble U COCagasem
omuem YacmuiHo 8
meyeHue NIAHUPYemMo2o
3ausamus,
CaMOCMOSMENbHO UTU
npu noMowu
PYKOBOOUMEIsL KOMAHObL
Uy npenooasamerst

Y1oB1eTBOPUTEIBHO
(TmoporoBbIi
YPOBEHB)

3naem ocnogHbie
NOHAUSL XUMUU
Yacmuuno
dopmynupyem
Xumudeckue
3aKOHbl
Bocnpouzeooum
meopemu4ecKutl
mamepuai ¢
UCNONBL30BAHUEM
yuebno2o nocobus

Ymeem
OpUEHMUPOBAMbCSL 8
meopemuyeckom
Mamepuane ¢
UCNONb3068aHUEM
yuebH020 nocobusi;
Ipumensem
meopemuyeckue 3HaHus
0711 peutenust 6A308bIxX
NPAKmMuYecKux 3a0a4 u
uHmepnpemayuu
Pe3ybmamos
9KCnepumMeHma ¢
nOMOUbIO
npenoodagameis
Ymeem ucnonvsosame
cmanoapmuule
aneopummsl peuieHus
3a0a4 ¢ NOMOWbIO
YUEOHO-MeMOOUYECKO20
nocobus umu
npenoodagameis

Onpeodensiem yenu u 3a0ayu
IKCNEPUMEHMA C NOMOUJBIO
npenodasames u
MemooUuUecKux yKazanutl

Buinoansem
9KCHepUMeHm ¢
HOMOWbIO PYKOBOOUMENs
KOMAHObL UIU
npenooasameis
Cmpoum epaguyeckue
3a8ucuMocmu u
obpabamvieaem
pe3ynvmamol
9KChepumenma
Cocmasnsiem omuem no
pe3yivmamam
IKCnepuMenma
YACMU4HO 8 meyeHue
NIAGHUPYEMO20 3AHATNUSA
U 8 HeayOUMmMopHoe
8peMsl npu noMouu
PYKOBOOUMENS KOMAHObL
unu npenodasamens
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3. TUITIOBBIE KOHTPOJIBHBIE 3ATIAHUSA

[lna peannsaumm BbllenepeyncieHHbIX 3a4a4 0byyeHnsa UCNoNb3YIOTCA cieaylolle matepuansi:

1) KoHTponbHble BONpoChl.
[na TeopeTnyeckoin NOArOTOBKM WMCMOMb3YHOTCA yyebHble Nocobua M3 CnmucKa OCHOBHOU U OomnosaHumesnsbHol

Aumepamypsl. KOHTPO/IbHbIE BOMPOCHI K pasgenam ANCLMNINHBI NPUBEAEHbI B yuebHO-MemoduyecKom nocobuu
(1]

2) KoHTponbHblie paboTbl.

Mpumepbl BAPUAHTOB KOHTPOJIbHbIX paboT NnpuseaeHbl B yuebHo-memoduveckom nocobuu [1]

3) UHguBugyanbHblie 3agaHUA.
MeToanuyeckme yKkasaHUs K BbINOJHEHUIO MHANBUAYAIbHbIX 3a4aHWUN NpUBEAEHbI B y4yebHOM rnocobuu [2], a Takke

B yuebHO-memoduuyeckom nocobuu [3],[5]

4) MeToaunuecKkue ykasaHuUA K BbINOJSIHEHUIO 1abopaTOpHbIX paboT U COCTaBAEHUIO OTYETOB.
YKaszaHua npuseaeHbl B yyebHo-memooudeckom nocobuu [1], [2], [4].

5) Bonpocbl K 3K3ameHy.
Mpumep BapraHTa BuneTa K ak3ameHy NpusBeaeH B yyebHo-memoouyeckom nocobuu [1].

3.1. KOHTPOJIBHBIE BOITPOCHI

Paznesa 1. OCHOBHBIE ITIOHATHUA U 3AKOHbBI XUMHUHN

1. JlaiiTe ompezesieHUs] MOHATHIM «aToM». M3 4ero OH COCTOUT, UMeeT Jiu OH 3apsaa? IlpuBenute miaHeTapHYIO MOJEINb

CTPOEHUS aToMa.

KakoB 3apsn anexTpoHa? 3a cueT 4ero MpoTeKaeT XUMHUYECKas PEaKiiys, B UeM €€ CYIITHOCTh?

Uro Takoe monekyna? Mmeer nu ona 3apsn? Ilpusenure npuMepsl MOJeKya BemecTB. M3 uero onu cocroar?

4. Yo Takoe non? Mmeet 1mu oH 3apsaa? Kakue ecTs TUIIBI HOHOB M KaK OHH HasbiBaroTcsa? [IpuBenure nmpuMepsl HOHOB
pasHoro Tumna. Kak 006pa3yrorcs Te win WHbIe THIBI HOHOB? OT 4ero 3aBHUCHT 3apsi MOHA?

5. TlpuBemute mpuMep XHMHUYIECKOTO AJIEMEHTA B COCTOSHUAX: aTOM, MOJIEKyJa, MOH. [1osicHITE, B 4eM pa3HUIA MEKIY
STHMH TPEMSI COCTOSTHHSAMH M KAKMMH CBOHCTBaMHU O0JIaaeT Ta WM MHAS YaCTHIIA.

6. Uro takoe xonmuecTBO BemecTBa? Kak oHO o0Oo3Havaercs, B yeM m3Mepsiercs? CKOIBKO YaCTHI[ COICPKUT 1 MOIb
BemiectBa? Kak 0003HauaeTcst 4uciIo yacTui?

7. Yro Takoe momspHass macca? Kak ona o0o3Hauaercsi, B ueM m3Mmepsercsa? Kak paccumtaTh MOJSIPHYIO Maccy
BeIIecTB?

8. [IlpuBenure mpuMepbl XUMHYECKHUX BellecTB. UTO MOKa3bIBAIOT MOJCTPOYHBIE MHJAEKCH B (pOpMynax XMMHYECKHX
BeIIecTB?

9. Uro Takoe crexmoMmeTrpudeckue KodpdunueHTr? s 4ero ux paccTaBISIOT B YPAaBHCHUSAX XUMHUYCCKUX PEAKIIHA?
KakoBsr paBmita paccraHoBKH K03 duumeHToB? UTO MOKA3hIBACT CTEXHOMETPHUYECKUI KOAPPHUIUEHT B YpaBHCHUH
peakuuun?

10. Cdopmynupyiite 3akoH ABoraapo. Uto takoe HOpManbHble ycioBus? UTo Takoe MossipHBIN 00beMm raza? Kak oH
o0o03HayaeTcs, B 4eM n3MepsieTcs 1 ueMy oH paBeH? Kakol o0beM 3aHMMaeT ra3 KOJIM4ecTBOM 1 MoJb Ipu H.y.?

11. Kax paccunTbiBaeTcst 00beM rasa Ipu YCJIOBHSX, OTJIMYHBIX OT HOpMabHBIX? [lpuBenure ypaBHeHue MeHzerneeBa-
KnanelipoHa, MoSCHUTE KaKie BEIUIHHBI TaM HCIOJIB3YIOTCS.

12. TlpuBeaurte ocHOBHbIE (GOPMYJIBI ISl pacyera KoJIMuecTBa BenjecTBa. Kakue BeTMYMHBI JJIs1 STOTO UCTIONb3YIOTCS?

13. Yro Takoe mpocCThie U CIOXKHBIE BemecTBa? [IpuBeauTe uX KiacCH(pUKAIIUIO.

14. U3 gero cocTosAT OKCHABI, COIM, KUCIOTHI, OCHOBaHMA? UTO Takoe KMUCIOTHBIE ocTaTku? [IpuBeauTe mpuMeps! 3THX
COEIMHEHU.

15. Yro Takoe s3kBHBajieHT? YTo Takoe (hakTOp SKBUBAICHTHOCTH M Kak OH o0o3Hauyaercss? Kak ero MOXXKHO paccyuTaTh?
JUisl KaKuX 2JIEMEHTOB OH SBIISI€TCA MOCTOSAHHBIM U nouemy? IlpuBenuTe mpuMepsl.

16. Kax paccuurtaTh SKBUBAJCHTHYIO MAacCy HPOCTBIX M CIOXHBIX BemlecTB? [IpuBeante (QopMyIbl, MOSCHHUTE KakKue
BEJIMYMHBI B HUX HCIONB3YyIoTCs. Kak 0003HaYaeTcs SKBUBAJIEHTHAS Macca, B YeM H3MepsieTcs?

17. Yro takoe skBHMBaNeHTHBIH 00beM raza? Kak ero Moo paccumrats? [IpuBennte (opmyiy, NOSICHUTE Kakue
BEJMYUHBI TaM HCIIOJIb3YOTCS.

18. ChopmynupyiiTe 3aKOH OSKBHUBAJICHTOB, MNPUBEIUTE €ro MaTeMaTHYeCKOe BbIpaxkeHue. [lpuBeauTe mpumMep
MIPUMEHEHHS ITOTO 3aKOHA.

19. Chopmynupyiite 3aKOH MOCTOSHCTBA cocTaBa BemlecTBa. Uro Takoe Oceprosutuabi? IIpuBeauTe MpUMEphl BEHIECTB
ITOCTOSTHHOTO ¥ HEITOCTOSTHHOTO COCTaBa.

20. ChopmynupyiiTe 3aK0H ABOTapo M CIICACTBUS M3 HETO, MOSICHUTE HA IIPUMEpE.
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21. ChopmynupyiiTe 3aKOH OObEMHBIX OTHOIICHUIA, MTOSICHUTE, JUIST KAKMX PACUYETOB OH MPUMEHHUM.
22. ChopmynupyiiTe 3aKOH COXPaHEHHS MACChI BEIICCTBA.

PA3JIEJI 2. OCHOBHBIE KJTACChI HEOPTAHUYECKHWX COEJJAHEHUM.
PEAKIIMOHHAS CIIOCOBHOCTbB BEIIECTB.

1. UYro takoe crenens okucieHus? Kak onpenenuts MakcuMalbHYIO CTEIIEHb OKHCIeHHs aneMenTa? Kak oHa cBs3aHa ¢
BaJICHTHOCTBIO?

2. Kakue sneMeHTHI NPOSBISIOT MOCTOSHHYIO CTENEHb OKHCieHHa? UeMy paBHa CTENeHb OKUCIEHHS 3JEMEHTOB B
npocThIX BemecTBax? Kakue npaBuia Hy>KHO 3HATh [UIS 3alIMCH XUMHYECKUX (POPMYJI BelecTB?

3. IlpuBenure knaccudukamyio BemecTB. Kakue 0CHOBHBIE KIIacChl HEOPraHMYECKUX COeNMHEHNH BBl 3Haere? V3 yero

OHH COCTOAT?

[IpuBenure Kiaccupukammo okcumoB. Kak oOpasyrorcs HazBaHUS okcumoB? Kak HammcaTe (OpMYIy BBICIIETO

OoKcHaa diaeMenra’?

[IpuBenute kraccudpukanmro kuciaoT. Kak o0pasyrorcs Ha3BaHUS KUCIOT?

[puBenute xIaccudpukanmo ocHoBaHuH. Kak 00pa3yroTcs Ha3BaHHUS OCHOBaHHN?

[IpuBenure xraccudpukanmro coneil. Kak o0pa3yroTcst Ha3BaHUS CONEi?

Yro Takoe anexTponut? Kakue BemecTsa sBISIOTCS MEKTPOIUTaMu?

Uro Takoe »3JeKTpoiMTHYecKas mucconuarus? KakoBbl mpaBuia 3alMCH  ypaBHEHUH 3JIEKTPOIUTHYECKOM

JUCCOIMAITUN?

10. IlpuBenure ypaBHEHUs NOJHOW M CTYIIEHYATOM JUCCOIMAIIH OKCUJIOB, KUCIIOT, COJICH 1 OCHOBAHHH.

11. JIns xakux 3J€MEHTOB XapaKTepHbI KUCIOTHBIE cBoMcTBa? [IpuBeauTe mpuMepsl.

12. C uem pearupyroT KUCIOTHble OKcuabl? IlpuBenuTe NMpUMephl peakiui, AOKa3bIBAIOIIMX KHCJIOTHBIE CBOMCTBA.
[TpuBenuTe npuMep TeHETHUECKOM CBSA3U «3JIEMEHT — KUCIIOTHBIM OKCHJT — KUCJIOTHBIM OCTaTOK - KHCIIOTa.

13. Jlnsg xkakux 3J€MEHTOB XapaKTepHbI OCHOBHBIE cBoicTBa? [IpuBeIuTe MpUMEpHI.

14. C gem pearupyioT OCHOBHbIC OKcuabpl? IlpuBenuTe NpHUMeEpHl pPEaKUWi, MOKAa3bIBAIOIIMX OCHOBHBIE CBOWMCTBA.
[TpuBenuTe MprMep TeHETHUECKOM CBA3M «3JIEMEHT — OCHOBHOM OKCHJ] — OCHOBAHHUEY.

15. Yro takoe amdporepHOCTH? [yl KAKMX 3JIEMEHTOB XapakTepHbI aM(poTepHbIe cBolicTBa? [IpuBeanTe NpuMepsI.

16. C gem pearupyror amdoTepHble okcuasl? IIpuBequTe NpUMepsl peakiui, TOKa3bIBAIOIINX aM(pOTEpHBIE CBOMCTBA.
[MpuBenuTe nprMep reHETUUECKOM CBSA3U «3JIeMEHT — aM(OTEpHBIN OKCHJ] — aM(OTEPHOE OCHOBAHHE.

17. Kax U3MEHSI0TCSI KHCIIOTHO-OCHOBHBIC CBOMCTBA JUIS S- M P-3JIEMEHTOB B Iepuojax cieBa HampaBo? Kak 3To cBi3aHO
C METAJIMYCCKUMH M HeMeTanueckuMmu cBoiictBamu? OT Yero 3aBHUCAT KHCIOTHO-OCHOBHBIC CBolicTBa d-
3JIEMEHTOB?

18. TlpuBeaurTe XMMUUECKHE CBOMCTBA KHUCIIOT.

19. [puBenuTe XNMUYECKHE CBOMCTBa OCHOBAHUH.

20. IlpuBenure npumeps! aM(poTepHBIX OCHOBaHKH. C 4eM OHM MOTYT pearupoBaTh?

21. TlpuBenure XUMHUYECKUE CBONCTBA COJICH.

B
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PA3JEJI 3. SHEPTETUKA XUMHWYECKHUX ITPOLHECCOB. XUMHNYECKASA
TEPMO/JINHAMMUKA.

UTo u3ydaet XUMHYECKasI TEPMOTUHAMUKA?

Jaiite onpeneneHre NOHATHIO «XUMUYECKAs] CUCTEMAY.

[lepeunciaute TUTIBI XUMHUUECKHUX CHCTEM, JIaliTe UX XapaKTepUCTHKY. [IpuBennTe mpuMepsl.

Kaxue mapameTpbl BIUAIOT Ha TEPMOAMHAMUYIECKOE COCTOSIHUE CUCTeMBI? UTO Takoe cTaHAapTHBIC YCIOBUS?

Uem xapakTepu3yeTcsl TEPMOINHAMUYECKOE PABHOBECHUE CUCTEMBI?

Kaxue tumnsl TepMoIMHaMUYECKUX IPOLECCOB MOT'YT IPOTEKaTh B XUMUYECKUX cuctemax? Jlaiite ux XapakTepUCTHKY.

Cdhopmynupyiite | 3aKOH TepMOJAWHAMHUKH, 3aIMUIIATE €T0 MaTeMaTHYCCKOe BhIpakeHue. [laiiTe onpeneieHue moHATUSIM

«TEIUIOTa», «paboTay, «BHYTPEHHSS JHeprus». Kak MOXHO HHTEPIPETHPOBATh ITOT 3aKOH HPUMCHHTENBHO K

XUMHUYECKOMY Tpoleccy?

Kakas pabora gaie BCero COBEpIIAIOTCS B XUMUYECKHUX cucTeMax? Kak ee MOKHO paccUuTaTh?

9.  [MHaiite onpexnencaue 3HTaNBINN. Kak ee MoxkHO paccuntath?. Kak oHa 0003Havyaercs, B 4eM U3MepseTcs?

10. Yro Takoe TernoBoit apdekr peakunn? Kak oH 0003Ha4YaeTcs, B 4YeM H3MEPSETCs, YeMY OH PaBeH IpPU MOCTOSHHOM
napinennn? JlaiiTe ompeneneHHe SK30- M JHAOTEPMHUYECKON peakiuu. UTO MOXKHO CKa3aTh O TEIUIOBOM d(dexTe
00paTUMOTr0 XMMHUYECKOTO Tiporiecca?

11. Yrto wm3ywaer tepmoxuMmusa? UYTo Takoe TepMoxumuueckoe ypaBHeHume? [lepeumcinre O0COOEHHOCTH —3amucu
TEPMOXUMHUYECKIX YPaBHEHUH.

12.Yro Takoe craHmapTHas dHTAJbIH 00pa3oBaHus BemecTBa? Kak oHa 0003HavaeTcs, B YeM M3MEPSCTCS U KaKue 3HaYC HUS
MOXET NPUHUMATH?

13. Chopmynupyiite 3akoH ['ecca. [losicHITE CMBICI 3TOTO 3aKOHA HA MPUMEPE XUMHICCKON PEaKIiH.

14. Chopmynupyiite ciencreue u3 3akoHa ['ecca. [IpuBeanTe MaTeMaTHYECKOE BBIPAXKCHHE, MOSICHUTE, IJIsI pacdyera Kakou
BEJIMYMHBI OHO IPUMEHSIETCSI.

15.Yto Takoe »HTpomnusa? B uem oHa m3mMepsiercs, kak obo3Havaercsa? Kak ee MoxHO paccuntarth? OT Kakux (akTOpoOB OHA
3aBHCUT?

16.Tlosichute Ha mpuMepe, KaKk W3MEHSETCS SHTPOIUs BEIIECTBA MPHU IOBBILICHUH Temmeparypbl. C 4eM CBs3aHbl 3TH

n3MeHeHns1? B KakoM arperaTHOM COCTOSTHHH SHTPOIHS camasi BBICOKAs U IodeMy?

Nogh~wpdhE
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17.Yro Takoe CTaHAapTHad SHTPOIUA BCUICCTBA, KaK OHa O603Ha‘{a€TCH, B UCM I/I3Mep${eTC$I?
18.Kak MOXHO paccunuTaTb MU3MCHCHHUC OHTPOIIMU B IPOLUECCC XUMHUYCCKUX peaKuHﬁ? HpI/IBCﬂI/ITe MaATEMaTUYCCKOC

BbIpaKCHUC.

19. Chopmynupyiite 2 3akoH TepMOAMHAMHKH. JIJIi KakMX CUCTEM OH NpuMEHMM? MOXXET JIM peakuus NpoTeKaTh C

YMCHBIICHUCM 3HTpOHI/II/I? Kakue JBa (baKTOpa SIBJIIFOTCSL I[BI/I)KyIIleﬁ CHJION CaMOITPOU3BOJIBHOT'O IPOTCKAHU A peaKuml?

20. Kak paccuurtats 3nepruto [ uooca? Kak ona obo3Havaercs, B yeM uzMepsiercs? J[is 4ero MCHosab3yeTcsl 3Ta BeIHYHHA?

w
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20.

21.
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KakoBbI KpHTEpHH CaMOIIPOU3BOIBHOTO MPOTEKAHMUS PEAKIIMH B IPSIMOM M 0OpPaTHOM HAIlpaBICHIH?

PA3JEJ 4. XUMHUNYECKASI KHHETUKA. XUMHWNYECKOE PABHOBECHE.

Yro n3yuaeT XMMHUYECKas KUHETHKa?

Yro takoe koHueHTpauus? Kak ona o6o3nauaercs? Kak nu3aMeHseTcss KOHIEHTPALUs UCXOIHBIX PEareHTOB U MPOIYKTOB
IIpu npoTekaHuu peakuu? Ilpusenute mpumep.

JaiiTe ompezneieHrue CKOPOCTH XMMHUUYeckoil peakuuu. Kak oHa obo3Hauyaercs? Kak ee MokHO paccumrars? Uro Takoe
3JIEMEHTAPHBINA aKT PEeaKIuu?

UYro Takoe TOMOTEHHBIE ¥ TeTepOreHHbIe peakiun? [IpuBeanTe npuMepsl.

Uro Takoe oOpaTuMBbIe I HeoOpaTUMbIe peakun? IIpuBeanTe MpUMEpHI.

OT KaKkuX (PaKTOPOB 3aBHUCHT CKOPOCTh XUMHUIECKON peaKkIium?

Kak wu3MeHseTcss CKOpPOCTh MpH M3MEHEHHWH CTETEHH UCIIEPCHOCTH, arperaTHoro COCTOSIHUS, BHEIITHETO
SHEPreTUYECKOro BO3AeCTBUS?

Kak 3aBHCHT CKOPOCTh XMMUYECKOM peakuy OT KOHIEHTpaluii peareHToB?

CoopmynupyiiTe 3aKOH JIEHCTBYIOIIMX Macc Uil CKOPOCTH XMMHYECKOH peakimu. [IpuBeauTte ero maremarnueckoe
BbIpakeHue. [losicHUTe, Kakue BEIMYMHBI UCIHOJB3YIOTCA B ITOM BbIpakeHHMHM. UTO Takoe KHMHETHYECKOE ypaBHEHHE
peakuun? Kakue ects npasuia 3anucu 3/IM [uis1 peakuuii ¢ y4acTHeM TBEPABIX M Ta3000pa3HbIX BEIeCTB?

Yro Takoe KOHCTaHTa ckopocTH peakunu? Kak oHa o6o3Hauaercs? OT 4ero oHa 3aBUCUT?

Kak 3aBUCHT CKOPOCTh XUMHUUECKON peaKIuu OT TeMieparypbl? OTBET MOSICHUTE.

Coopmynupyiite npasuio BanTt-T'odda, npuBeaure ero MaTeMaTn4ecKoe BHIPAKEHHE.

Uro noka3sIBaeT TEMIEPaTypHBIH KO3(GPHUIUEHT ckopocTH peakiuu? Kak oH 0003HagaeTcs 1 4eMy MOXKET OBITh paBeH?
Uro takoe 3¢p¢exTnBHOE coymapeHne dacTur? Kak M3MeHsETCs SHEpreThka CHCTEMbl IPU IMEepexoie OT HCXOMHBIX
peareHTaM K npoaykram peakuun? Ilpuseaure rpagudeckuii mpuMep, OTBET MOSICHUTE.

Uro Takoe sHeprus akTuBanuu peakunu? Kak oHa oOo3Hauaercs, B ueM m3Mepsercs? Ot dero oHa 3aBucur? Kax
CBS3aHBI CKOPOCTh PEAKIUH U SHEPTHUsl aKTUBAIIH?

IIpusenure ypaBHeHune Appenuyca. [losicHuTe, Kakie BETMUUHBI B HETO BXOJAT U KaKyl0 3aBUCHMOCTH YCTAHABJIMBACT
3TO ypaBHEHHE.

Uro takoe katanuzarop? KaxoB mexaHu3M JeiicTBus kaTanuzaTopa?

JaiiTe ompeneneHne XHUMHUYECKOrO paBHOBecHa. YUTO Takoe paBHOBeCHas KOHIEHTpanus BemiecTB? Kak oHa
o0o3Hauvaercs?

Uro takoe KoHcTaHTa paBHOBecusi? Kak ona oOo3Hawaercs? Hammmmre mMaTemMaTndeckoe BBIpa’KCHHE AJIsI KOHCTAHTEHI
paBHOBECHSI, MOSICHUTE, KaKNe BEJIMYMHBI TaM HCIOJb3YI0Tca? KakoBbl paBuiia 3aycy KOHCTAHTHI PaBHOBECHS, €CIIH B
XMMHUYECKOH peakIiy yJacTBYIOT TBEpAbIE MM Ira3000pa3Hble BemecTBa?

Kakne dakTopsl BIUAIOT Ha CMEIIEHHE XUMHYECKOro paBHOBecHs? [losicHUTE, YTO O3Ha4YaeT CMEIICHHE XUMHUYECKOTro
PaBHOBECHSI «BJIEBOY, «BIIPABO»?

Coopmynupyiite npunnun Jle-Ilarense. Kyna cmenaercst paBHOBeCHe NPH MOBBIMICHAHN WIH TOHMKEHUH TEMITEPATYPBI,
JTaBJICHUS, KOHIIEHTpAIK?

PA3JIEJ 5. QJJIEKTPOXUMHUYECKHUE IMTPOLECCHI. KOPPO3USA METAJIJIOB.

Urto u3ydaer 3JeKTpoxXuMus? 3a CUeT Yero NpoTeKaroT dJIEKTPOXUMHUUECKHUE TPOLECChl?

UTto Takoe OKUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE peakuuu? JlaliTe onpeneneHHe MNOHITUAM «CTEIEHb OKUCIEHUSY,
«BOCCTAaHOBHTENbY, «OKHCIUTENDbY, KXOKUCIEHUEY», «BOCCTaHOBIEHUEY. [IpuBeanTe mpuMepsl.

Urto takoe snektpoasl? M3 yero u3 msroraBiauBaroT? Kakue mpoueccsl NpOUCXOAST HAa MOBEPXHOCTU METAJUIMYECKOTO
AJIEKTPO/Ia MIPH MOTPY>KEHUH €TO B pACTBOP MOHOB ATOTO ke MeTaa?

Kak obpasyercst TBOWHON 3NeKTpUIecKuid cioi? YTo Takoe 3JIeKTPOIHBIN MOTeHIIHAN?

Uto Takoe paBHOBECHBIN 3NeKTPOAHBINA ToTeHIMan? Kak oH o0o3HaudaeTcs, B 4eM u3mepsiercsi? UTo XxapakTepusyeT JTa
BenuunHa? OT Yero oHa 3aBUCHUT?

Uro Takoe CTaHAApTHHIH BOMOPOAHBIN »nekTpon? [ns dero oH wucmomsidyerca? UYemy paBeH €ro 3JIEKTPOIHBII
MOTEeHIIAN?

Uro Takoe CTaHOApTHBIA AJIEKTPOAHBIA noTeHnuan Metamma? Kak oH oOo3Hawaercs, B deM m3mepsiercsa? UYro
XapakTepu3yeT JaHHas BennyuHa? Kakue 3HaueHHst OHa MOXKET IPUHUMATh?

Ot kakux (PaKTOpOB 3aBHCUT IIEKTPOAHBIA MoTeHnman? [IpuBeauTe MOJNHOE W COKpalieHHOe ypaBHeHHS HepHcra.
[TosicHuTe, Kakue BEIMYMHBI TaM UCIIONIB3YIOTCA. B Kakux ciydasx UCHOJB3YIOTCS 3TH YpaBHEHUA?

UTo moka3bIBaeT psiji DIEKTPOXUMHUECKUX HampsbkeHud MetawioB? Kak pacroniokeHbl MeTaiuibl B 3ToM psigy? C uem
CBsI3aHA BOCCTAHOBUTEIbHAS CIIOCOOHOCTh METAIUIOB?

Urto Takoe rayibBaHMUYecKuil dyteMeHT? M3 yero oH coctont? M300pa3nute yCTPONUCTBO raIbBAHMYECKOTO dJIEMEHTA.
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35.
36.
37.

38.
39.

Kak 3apspkeHbl KaTon M aHOA B rajbBaHWYecKoM 3ieMmeHTe? Kakue mporeccsl nmporekaror y ux moepxHoctu? I'me
BO3HMKAEeT D3JIEKTPUYECKUI TOK B TalbBaHMYECKOM OJJeMeHTe? B KakoM HampaBIeHHM [BWXKYTCS DJIEKTPOHBI B
raJbBaHHYECKOM dIeMeHTe?

Ha npumepe rampBaHnmueckoro siemeHTa JlaHmans-SIkoOM paccKkaXuTe Kakue 3JIEKTPOXMMHYECKHE IPOLECCHl TaM
npoTekaroT. Hanummre ypaBHEHHs peakuii Ha KaToJe U aHoJe.

Kak 3anuceiBaeTcs cxema rajgpBaHuueckoro anementa? [Ipuseante npumep.

Uro Takoe 3MEKTPOABMKYILAs CHIa TajgbBaHHUecKoro 3nemeHTa? Kak oHa oOo3Hadaercs, B ueM msMepsiercs? Kak ee
MOJKHO PacCUHUTaTh?

Uro takoe amekTponn3? M3 4ero cocTouT cucTeMa, rae mpoTekaeT 3aekTpoiu3? M3o0pasute rpadudecky.

Kax 3apspkeHs!I KaTo 1 aHOJ TIpH 3JeKTponn3e? Kakue mpomecchl MpOTEeKaroT y HOBEPXHOCTH AIIEKTPOIOB?

Kakue THITBI 37IEKTPOZOB HCIONB3YIOTCS MTPH 3eKTponu3e? V3 uero onn nrotaBinuBaiotTca? IlpuBeanTe npuMepsl.
KakoBbl 3aKOHOMEPHOCTH HPOTEKaHUs JIEKTPOJM3a B paciuiaBax? Kakme mporecchl NpOTEKarOT Ha aHoJe W Kartoze?
IIpuseaure npumep.

KakoBbl 3aKOHOMEPHOCTH NPOTEKaHUs JIEKTPoJIM3a B pacTBopax? Kakme mporecchl MpoTeKaroT Ha aHoJe W Karoje?
[TpuBenure npuMepsl.

Coopmynupyiite 1 u 2 3akonsl @apanes. [IpuBenure ux MareMaTHyeckoe BhpakeHue. [losicHuTe, Kakue BEJIMYNHBI TaM
UCTIONB3YIOTCS U MX €ANHUIIBI U3MEpeHUs. J[s Kakux pacyeToB NPUMEHUMBI 3TH 3aKOHbI?

Uro Takoe BbIXo 10 ToKy? Kak ero MoXHO paccuuTaTh?

Uro takoe kopposusi MetaimioB? Yem xapaktepusyercst mporecc koppo3un? Ilogemy KOpposnsi HETATHBHO BIHSET Ha
METATHYECKNE KOHCTPYKIINU U M31eNHs?

Uro Takoe xmMudUeckas kKopposmsa? B kakmx cpemax oHa mpoTekaer? Kakwme OBIBAIOT THIBI XUMHUYECKOW KOPPO3HMH?
[TpuBenure npuMepsI.

B 4em 3axmrouaeTcss MeXaHU3M XUMHYIECKOH Koppo3un? Hamumimure ypaBHEHNS peakuuii, IPUBEIUTE IPUMEPHI.

Ot kakux (haKTOPOB 3aBHCUT CKOPOCTh XMMHUUECKOH Koppo3uu? [loyeMy y HEKOTOPBIX METAIIIOB CO BPEMEHEM CKOPOCTh
kopposuu 3ameisserca? Kakas cpena cnocoOcTByeT mporekanuio koppo3uu? Ilpusenute npumepsl. [louemy ¢ poctom
TeMIepaTypbl CKOPOCTh KOPPO3HUHU BO3pacTaeT?

Kakue mecTa B HU3ACTUAX U KOHCTPYKIUAX SABJIAIOTCA KOPPO3UOHHO OINMaCHBIMU U Hoquy?

UYro Takoe 3yIeKTpoXUMHUUecKast Koppo3usa? B kakux cpenax oHa mporekaer?

B yem 3akirouaeTcsi MEXaHU3M 3JISKTPOXUMHIUYeCcKol koppo3uu? Kakas cpeza et cmocoocTByeTr?

Ha mnpumepe Koppo3um cTamy KHCIOPOJOM BO3AyXa BO BIAKHOW Cpele TOSCHUTE MEXaHHW3M MpPOTEKaHMS
NEKTPOXUMHUUECKOI KOPPO3HH.

Kakne meramnsl Hambonee moaBepXeHBl Koppos3uu? IlodueMy HEKOTOphIE METaIbl, HECMOTPS HA HX BBICOKYIO
BOCCTaHOBHTEIIbHYIO CIIOCOOHOCTH, HE IIOABEpratoTcsi Kopposun? [IpuBenure mpuMepsl TAKUX METAJUIOB.

[epeuncnure METOABI 3AIIUTH METAIIIOB OT KOPPO3HH.

Uro takoe nerupoBaHue MeTayuioB? Kakme BemiecTBa BBICTYNAOT JETHPYIOUIUMH JOOaBKaMM U KaK OHM BIHAIOT Ha
cBoiicTBa Meraiwia? [loyeMy npu JIerMpOBaHUM MeTajlla CKOPOCTh KOppo3uu 3amezyisiercsi? Uem 0OyCIIOBJIEHO TO, YTO
COBPEMEHHBLIC CTAJIN ABJIAIOTCA Hep)KaBeIOH_[I/IMI/I?

UTto Takoe 3amuTHbIC MOKPHITUA? V3 4ero OHU U3rOTaBIMBAIOTCS?

B yem oTnauumne KaTOJAHbIX W aHOJHBIX MCTAINIMYCCKUX HOKpBITHﬁ? ITosicHuTe MeXxaHU3M 3allIUThI TaKHUX HOKpLITI/Iﬁ Ha
npumMepax. Kakue HeTOCTaTKH €CTh Y TOTO UM WHOTO THIIA TIOKPBITHS?

W3 4dero m3roTaBiIMBAIOT HEMETAJUIMUECKHE 3allUTHBIC MOKphITHA? IlpuBeanute mpumepbl. KakoBbl HEZOCTATKH TaKHMX
MIOKPBITUI?

Ha dyem ocHOBaHBI METOBI BIICKTPOXUMHUYECKOH 3amuThl? [losicHHUTE MeXaHW3M BIICKTPOXMMHYECKOH 3alluThl Ha
MIpUMepe MeToJIa MIPOTEKTOPHON 3alUThI CTAIBHOTO TPYOOIIpOBO/a B MOPCKOH BOJIE.

Uro Takoe KaTomHas 1 aHogHas 3amuTa? [loscHUTE MEXaHU3M 3aIIUTHI Ha TpUMepax.

PacckaxuTe 00 M3MEHEHNH CBOHCTB KOPPO3HOHHOH cpefpl. Kakumu criocobamMu OHO ocTuraercsi?

Kakne (axTopbl HYXHO yYHTHIBATh NPU KOHCTPYHPOBAHUM H3AEIHH, YTOOBI MPEJOTBPATUTH IPOLECCH MPOTEKaHHS
Koppo3un?

3.2. KOHTPOJIBHBIE PABOTbI
(TEKYIIIUHA KOHTPO.Ib 3HAHUM)

TeMbl KOHTPO/IbHbIX PaboT:

Tema 1. OcHOBHBIE MOHATHS U 3aKOHBI XUMHU

Tema 2. OcHOBHBIE KJIacChl HEOPTraHWYECKUX COSAMHEHUN. PeakimonHast cnocoOHOCTH BEIIECTB.
Tema 3. DHepreTnka XUMHYECKUX MPOIECCOB. XMMHUUECKask TEPMOINHAMHKA.

Tema 4. Xumudeckass KHHETHKA. XUMUYECKOE PaBHOBECHE.

Tema 5. OnexkTpoxumudeckue npoueccel. Kopposust MeTanios.

IIpumepbl BADHAHTOB KOHTPOJIbHBIX PadoT
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KOHTPOJIBHAS PABOTA Nel «OCHOBHBIE IIOHATHUA U 3AKOHbI XUMHHN»

1. Ompenenure sxBuBanenTHyto maccy Na,COs.
Ckounbko Monekyi conepxurcs B 0,2 Mmoab NH3?
3. Kakoii 06bem okcuaa yraepoaa (IV) Beigenutes (H.y.) npu TepmudeckoM pazioxxennu 200 kr CaCOj ?

N

KOHTPOJIbHASI PABOTA Ne2 «OCHOBHBIE KJIACCbI HEOPTAHUYECKHUX
COEAUMHEHHNHU. PEAKITMOHHAS CIIOCOBHOCTbDb BEIHIECTB»

1. VYkaxwure, K KAKMM KJaccaM COEIMHEHUH (TMIPOKCUBI, KHCIIOTHI, COJIM, OKCHJIbI, ONHAPHBIC COCMHEHMUS) OTHOCSTCS
cnenyromue Bemectsa: Na,O, H,SO,4, Cu(OH),, Ca(NO3z),, Ba(OH),, HsPO,, Na,COs, SOs, CaS, AIN. Hazosure atu
COCTMHCHUSL.

2. Kaxkwue tumsl coneit MmoryT oOpa3oBsiBaThes mpH peakiun H,SO, 1 NaOH? Hanmmure ypaBHEHUS peaknni, yKaXuTe
THII COJIH, JalTe Ha3BaHUS MOIyYCHHBIM COCAUHCHHSAM.

3. Uro Takoe amdorepHOoCcTh? Hammmure ypaBHEHHS peaknuH, IOKa3bpBaromme am@orepHsii xapakrep Al;Os.
VYKaxuTe, K KAKOMY KJIaCCy COSIUHEHUI OTHOCATCS MPOLYKTHI PeaKkUnii, HA30BUTE MOJTYUYCHHBIE COCTMHEHUS.

KOHTPOJIBHAS PABOTA Ne3 «<QHEPI'ETUKA XUMHUYECKUX ITPOIECCOB.
XUMHUYECKAS TEPMOJANHAMMUKA»

1. Paccunraiite TerioBoi dPQeKT peakunn odpazoBaHus okcuaa cepsl (1V), 3amumuTe TepMOXUMHYECKOE YpaBHEHHUE
peakuuu. Berancnure Maccy npopearupoBaBlIeii cepbl, €CIIH B pe3yJIbTaTe peakuny BbIenuioch 92,8 kK TemIoThl.
S(ms) + 02(2) = SOZ(Z)
2. 0Pacch/ITaB u3MeHeHue 3uepruu ['udoca, ycTaHOBUTE, BO3MOXKHO JIM CAaMONPOHU3BOJIBHOE MPOTEKAHUE PEAKIIUU TIpH 35
C.
MgC03(m6) = MgO(,,w)"'COg(g)
KOHTPOJIBHAS PABOTA Ne4 «(XUMHUYECKAS KUHETUKA. XUMHNYECKOE

PABHOBECHE»

1. Hanwummre KHHETHYECKOE YpaBHEHHE PEaKLIUU:
Os1) + NOg) = Oy¢) + NOy,

2. Kak U3MeHHTCS CKOPOCTh PEaKIMH, ECIIU: a) B CHCTEME YBEJIMYHTH JIaBJieHHE B 3 pa3a; 0) yBEJIHMYUTh KOHIIEHTPALIUIO
030Ha B 2 pasa; B) yBEJIHYUTh KOHIEHTpanuio okcuaa azora (1) B 3 pasza.

3. Temmneparypusblii ko3 duIHeHT ckopocTH peakiuu paBeH 4. Ha cKoibKO TpaycoB HYXKHO YBEJIUYUTH TEMIIEPATYpY,
4TOOBI CKOPOCTH peaKiuu Bo3pocia B 64 paza?

o -4

4. Ompenennurte SHESPTUIO aKTHBALWHU PEaKINH, KOHCTaHTa CKOpocTH Kotopoit mpu 298 K paena 3,1-107, a mpu 313 K

COCTaBJIsIET 8,2° 10

KOHTPOJIBHASA PABOTA NeS «QJIEKTPOXUMHNYECKHUE ITPOLHECCBHI. KOPPO3UA
METAJIVIOB»

1. 3amnmcath cxeMmy raJbBaHMYECKOTO IEMEHTA, COCTOSIIETO U3 BUCMYTOBOTO U ITHHKOBOTO 3JIEKTPOJOB, MOTPYKEHHBIX
B PacTBOPHI CBOMX COJICH; HamucaTh ypaBHEHMs 3JIEKTPOTHBIX MPOIECCOB; HAMMCATh YPaBHEHUE PEaKINH, KOTOpas
IIPOTEKaeT B TaJlbBAaHMUECKOM JJIEMEHTE; PacCUUTATh 3JIEKTPOJIBIKYIIYIO CHIYy TaJIbBAaHHUECKOTO AJIEMEHTAa IPH
CTaHJAPTHBIX YCIIOBUSAX; PACCUNTATH SIEKTPOIBIKYILYIO CHITy TIbBAHHYECKOro deMenTa npu temmeparype 30 °C u
konmenTparmsx noros C(Bi*") = 0,1 moms/1; C(Zn*") = 1 Mons/m.

2. Kakue mpoaykTel o06pasyroTcs mpu 3JekTposiu3e BoaHoro pactBopa CaCl,? Hamumure ypaBHEHHs 3JIEKTPOIHBIX
npoueccoB. Bprumennte Maccy WM 00bEM NPOIYKTOB, BBIISJISIOIIMXCS HA 3JEKTPOAaX, €CIM B Ipolecce
anekTponusa 3atpadeHo 10722,2 K anexTpudecTsa, a BbIXOA O TOKY cocTaBisieT 90%.

3.3.MHAUBUAYANBHBIE 3A0AHUA
IIpumeps! BAPHAHTOB MHAUBHUAYAJIBHbBIX 32JaHUI

NuauBuayanbHoe 3a1aHue «OCHOBHBIE TOHATHS M 3aKOHBI XUMM I
BAPUAHT Nel0

OpunakoBoe 1 yucsio mojekyi B 0,5 r azora u 0,5 r metana?

BrruncnuTe MOJpHYIO Maccy BemlecTsa, ecnu Macca 500 mit ero napos npu 87 OC u maBnenun 96 xIla paBHa 0,93 r.
Haiitu akTop 3KBUBAJIEHTHOCTH U SKBHBAIICHTHYIO Maccy dneMeHToB B coenunenusx: MgO, NiCl,, CaF,.

Haiitu skBuBanentHbie Maccol coenunenuii: HNOg, Cr(OH)s, Co(NOs),, P,Os.

el A
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5. OnpeaeJmTe 00BeM a3oTa (H.y.), HCHOJIb30BAHHOI'O U1 CUHTE3a aMMHaKa, €CJIU MMOJIy4Y€HO 8,5 T IpOoAYyKTa pE€aKInu.

NuauBuayanbHoe 3a1anue «OCHOBHBIE KJIACChl HEOPTaHNYECKUX COeIUHEeHUI»
BAPHUAHT Ne5

1. Hanmmre hopMyIisl BEMIECTB: CYIIb(AT JIUTHS, IEPXJIOPAT aMMOHHMS, HOINT CBUHIA, rHApokcH ] Mapranma (11),
THIPOKCHL MarHus, oprodocdopHas KUCIO0Ta, a30THCTas KucioTa, okcuz ceunia (1V), okcun xpoma (VI),
okcun pocdopa ().

2. HazoBuTe cnenyromme cOeqUHEHHS TT0 COBPEMEHHONW HOMEHKIIATYPE U YKaKUTE, K KAKOMY KJIaccy
HEOPTaHWYECKUX COeTUHEHNH (KUCIIOTHI, COJIM, OCHOBAHWUS, OKCH/IbI, OMHAPHBIE COEAMHEHNS) OHU OTHOCSITCSI:
CdS, H,S0;s, LiH, TiO,, KMnO4, RbOH, HCIO, MgsN,, Sn(OH),, MnO. Hanwuimte ypaBHeHUS
ANEKTPOJIMTUICCKOHN TUCCOIUAIIIY STUX COCTUHCHHIA.

3.Hamumure ypaBHEHHS peaKIIHiA:

a) Ag + HNOs oy =...; 0) Fe;05 + NaOH =...; B) CaCl, + Na,CO;=...;

r) Ca(OH), + HsPO,=...; m) Si +0, =...; ¢) CaO + SiO, =...; %) H, + Cl, =...;

3) Li +H,0 =... I/I) HI + AgN03:, K) SOZ+ H,O =...

4. Kakue mpoayKThl MOTYT OBITh MOJy4eHbI B pe3yabrate peakiuu Zn(OH), ¢ HCI? Hanumire ypaBHeHus
peakiui, YKaXUTe THIIBI 00Pa3YIOIIMXCs CONe (KUCias, OCHOBHAsI, HOpMaJlbHAas ), JaiiTe Ha3BaHUs
MOJIY4YCHHBIM COCANHCHUAM.

5. Hanmmmre ypaBHEHUS peakiuid, C MOMOIIBIO KOTOPHIX MOYKHO OCYIIECTBUTH CIEAYIOIINE MTpeBpamieHus: Fe —
FeO —»FeSO, — Fe(OH), — FeCl,.

NuauBuayanbHoe 3a1aHue « JHEPreTUKa XMMUYECKUX NMPOIeccOB. XUMUYECKAs TEPMOIUHAMMKA»
BAPUAHT Ne4
1. PaccunTaiite TemmoBoi 3pPeKT peakum, 3aMuInTe TEPMOXUMIUECKOe ypaBHEeHHe peakiui. CKOIbKO Oapus
Y KHCJIOpOJa B rpaMMax BCTYNUJIO B PEAaKIMIO, €CIIU B Xo/e He€ Briaenuinochk 2740 kJx TermnoTsl?
ZBa(mg) + 02(2) = ZBaO(mg)
2. PaccunraB m3MmeHeHue sHeprun [ 'n60Oca, ycTaHOBUTE, IPU KAaKOW TeMmIiepatype HanOoiee BEpOsSTHO MPOTEKaHWEe NaHHOU
peakuuu — npu 25 °C nwm pu 100 o2
ZnO(me) + CO(Z) = Zn(mg) +COZ(2)
3. Tloxaxwure pacueTom, Npu KaKUX TEMIIEpaTypax BO3MOXHO MPOTEKAaHUU PEAKLIUK B IIPSIMOM HAIPaBJICHUH.

Nz + Oz = 2NOy,)

NuauBuayanbHoe 3aaHue « XMMHUYECKasd KHHETHKA. XMMHYEeCK0e PAaBHOBECHE»
BAPUAHT Ne27

1. Hamummre KMHETHYECKOE ypaBHEHHE PEaKINU:
Cimg + H2Op) = COp,) + Hy
Kak n3MeHHuTCS CKOPOCTh peakiliy, ecii: a) B CUCTEME YMEHBIINTH JaBJeHue B 3 pa3a; 0) yBeTHUNUTh KOHIICHTPALIHIO
IIapoB BOJBI B 3 pa3a; B) yMEHBIINTH KOHIIEHTPAIIUIO TApOB BOAKI B 2 pasa.

2. OmnpenenuTh TeMIepaTypHbiii K0dQGHIMEHT CKOPOCTH PEaKIMH, €CITH MPH TIOHIKEHHH TeMrepaTypsl Ha 45 °C peaxius
3aMeNIuIach B 25 pas.

3. Peakums nporekaer mpu 20 oc. OHeprus akTUBAIlMM PEaKIUH B OTCYTCTBHHM KaTanusaTopa paBHa 75 kJ[x/monb, a B
npucyTcTBUM Kataimzatopa — 50 k/x/Momb. Bo CKONbKO pa3 BO3pacTaeT CKOPOCTb pPEAKIMHM B MPUCYTCTBUH
KaranuzaTopa?

4. B xaxoM HanpaBJIeHUH OyAET MPOMCXOANTH CMEIIEHHE PABHOBECHS PEaKInU

S(mg) + 2N20(2) = SOQ(Z) + 2N2(8) ; AHOZ -460 K',H.?fc
€CJIM: &) YBEJINYUTH TEMIEPaTypy; 0) YMCHBIIUTE JaBJICHHUE B CHCTEME; B) YBEIMYHUTH KOHIIEHTpaIHio okcraa a3ora (I).
5. 3anmmure BEIpaK€HHE KOHCTAHTHI PAaBHOBECHS [UIS PEAKIIUU:
Hoe) + Loy = 2HI,
BrryrcnuTh KOHCTaHTY paBHOBECHS PEAKIINH, €CIIM HadalbHas KoHIeHTpalus H, Obuta paBHa 0,5 mMoub/m,
HayvanbHasi KoHnenTpauus I, - 0,2 MoJb/I1 M1 K MOMEHTY paBHOBecHs ipopearuposaiio 20% Bogopoza.

NupuBuayanbHoe 3aganue «JeKTpoxumMudeckue npoueccol. Kopposusi Mmerasios»
BAPUAHT Ne29

1. 3amucarh cxeMy rajbBaHHYECKOTO 3JIEMEHTA, COCTOSIIEr0 M3 KOOAIbTOBOTO U KaJIMHEBOTO AJIEKTPO/IOB, IIOTPYKEHHBIX B
pacTBOpHI CBOUX COJICH; HaIMCaThb ypPaBHEHMs SJIEKTPOJIHBIX IPOLECCOB; HANMCATh YPAaBHEHHE DEaKIHH, KOTOpas
NIPOTEKaeT B TaJbBAHWYECKOM DJJIEMEHTE; PacCUMUTATh JJICKTPOABIKYILYIO CHIIy TalbBaHMYECKOTO 3JIEMEHTa IIpH
CTAHJAPTHBIX YCIOBHAX; PACCUMTATH HIEKTPOABIKYIIYIO CHIY TaIbBAHHYECKOro SeMeHTa npu Temmeparype 30 °C u
konrenTparmsx noros C(Cd*") = 0,4 mons/im; C(Co**) = 0,3 Moms/m.

2. Jlns cnepyromux BeLIECTB HAIMMCATh YPAaBHEHUS DJIEKTPOAHBIX NPOLECCOB NPH JIEKTPOJIN3E M YKa3aTh, KAKUE MPOILYKTHI
00pazyroTcst Ha KaToJie U aHOe:

a) pacmas CaBr, ¢ uHepTHBIME 3J1eKTpoaamu; 0) pactsop HBr ¢ unkoBeiM anogoM; B) pactBop Sr(NO3), ¢
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1.

rpaduTOBBIMH IEKTpoaaMu; ') pactBop C0SO, ¢ HepPaCTBOPUMBIMH JIEKTPOIAMH.

Kakue mpomykTsl 00pasyroTcs mpu snektpoiuse BoxHoro pactBopa KCl ¢ umuepTtHbhIME 3nexTpomamu? Hamumure
YpaBHEHHS AJIEKTPOJHBIX MpoLeccoB. Beuucnuts Maccy mim 00beM NPOAYKTOB Ha 3JIEKTpPOAax , o0pasyrommxcs Mpu
ponyckaHuu Toka cuiioit 10 A B TeueHun 30 MUHYT, €Cliu BBIXOA IpoAyKTa cocTaBiseT 70%.

CocTaBUTh CXeMy KOPPO3HOHHOIO TajbBaHMYECKOTO JIEMEHTA, BO3ZHHUKAIONIETO BO BJIAXKHOM BO3AyX€ HPU KOHTAKTE
aoMuHMS U XpoMa. HammcaTs ypaBHEHHs 31€KTPOJHBIX IPOIIECCOB U YpaBHEHUE IIpoliecca KOPPO3UU.

[TMHKOBYIO MIACTHHY, TOKPHITYIO MEBIO, OIyCTHIIN B PACTBOP CEPHOM KUCIOTH. ONpenenuTe THIT TOKPHITHS, HAUIIUTE
YPaBHEHUSI 3JIEKTPOIHBIX NTPOIIECCOB KOPPO3HH, ECIIH MOKPBITHE HE PAa3pyIICHO M B CIIydae €ro pa3pyIleHHs, COCTABbTC
CXeMy TraJIbBAHHIECKOTO 3JIEMEHTA.

NupuBuayanbHoe 3ananne «Pa3oBbie pABHOBECHS B I'€TEPOIreHHbIX CHCTEMAX)
BAPHUAHT Nel

[To nuarpamme IIaBKOCTH JBYXKOMITOHEHTHOH cuctemMbl Mg-Ca onpenenure:

a) TUI JUarpaMMBL;
0) uucio u By (a3, YUCIIO KOMIIOHEHTOB M YHCJIO CTEIICHEH CBOOOIBI s 0OnacTeil nuarpamMmmel [-X;
B) YKCJIO U BUJ (a3, YHCIO KOMIIOHCHTOB M YHCJIO CTeneHel cBoOo bl i nuauit nuarpammel AD, NF, DC, CE, EO, ND, DM,

LE, EB, CK, DP, EQ, AU, OS; yka3aTb JUHHU COIHIYCa U JTUKBUIYCA;

r) 4rciio u By (a3, 4uciio KOMIIOHEHTOB M YKMCIIO CTeneHe# cBodomsl 1 Touek A, D, C, E, O;
) TEeMIIepPaTyphl IUIABJICHHUS YUCTHIX KOMIOHEHTOB Mg 1 Ca;

€) TeMIIepaTypy IUIaBJICHHS U COCTaB 00Pa3yIOIIErocss XMMUIECKOTO COCTUHCHUS;

) TEMIIEPATYPY IJIABJICHUS U COCTAB IBTEKTUUECKHX CMECeH;

3) cocTaB M Maccy TBEpJOH M kHIKOH (a3, KOTOpble 0OpasylOTCs NPHM OXJIAXKIECHWM JXKHIKOTO pPaciulaBa HayalbHOI

o N

Noa

8.
9.

10.

11.
12.
13.

14.
15.

temnepatypsr 800 C° 1o Temmeparypsr 650 °C; macca pacriasa - 200 T, ero nepBOHa4anbHbL cocTaB - 45% Ca 1 55%
Mg.

3.4. TEMbI IABOPATOPHBIX PABOT

DHepreTHka XMMHYECKHUX MPOLECCOB. XHUMHUYECKas TEPMOINHAMHKA.

(JTabopaTopras padorta «OnpenencHre TeIIOBOro 3P PeKTa peaKnyd HeUTpaTH3aum)
XuMHuUecKasi KHHETHKA. XHUMHYECKOe paBHOBECHE.

(JTabopatopHas pabota «CKOPOCTh XUMUYECKON PEAKIHI. X UMUYIECKOE PABHOBECHE))
DnekTpoxuMuuecKkue npouecchl. Kopposusi MeTanios.

(JIabopatopnas pabora «3aexrponu3. Kopposust)

3.5.BOITPOCHI K OK3AMEHY

(MPOMEJKYTOUYHBIA KOHTPOJIb 3HAHUN)

[Ipenmer xumun. ATOMHO-MOJEKy/IsipHas Teopus. OCHOBHBIE NMOHATHA: aTOM, MOJIEKYyJa, MOH, XMMHUYECKHH 3JIEMEHT.
IIpocTsle u cnoxHble BemecTsa. Monb. MoisipHast Macca. DKBUBAJICHT, SKBUBAJIIEHTHAsl Macca.

CTeXHOMeTpPI‘IeCKI/IG 3aKOHBI: 3aKOH J3KBHBAJICHTOB (HOH}ITI/IC JKBHMBAJICHTa M OYKBUBAJICHTHOM MaCCLI), 3aKOH
IIOCTOSAHCTBA COCTaBa XUMHYCCKHUX COGHHHCHHﬁ.

l"a3oBBIe 3aKOHBI: 3aKOH 0OBEMHBIX OTHOIICHUH, 3aKOH ABOTapO, 3aKOH SKBHBAJIEHTOB.

CtpoeHne aToMa U MepUoJHYecKas CHCTeMa 3JeMeHTOB. KBaHTOBO-MexaHHUYeCKasi MOAETb aToMa. ATOMHasi OpOUTAIIb.
dopma aTOMHBIX OpOuTaNei (S, ).

Ksanrossle uncna. Ipunnun IMaynu. ITpasuno I'yana. [Ipasuno Kneukosckoro.
[lepronndeckas cucTeMa 1 OPSIIOK 3aII0JIHEHHS YHEPTETHUECKUX YPOBHEH B CTPYKType aToMa.

Pannycel aToOMOB M HMOHOB. DJIEKTPOOTPUIATENEHOCTh. DHEPTHUsS HWOHU3AIHMH, CPOJCTBO K JJIEKTPOHY. M3MeHeHue
CBOMCTB 3JIEMEHTOB U UX COEIMHEHUH 10 MEpUOAaM U IpyIam.

OcHoBHbIE BUABI XUMUYECKOH cBsi3U. [Ipupoaa Xumuueckoi cB3U. XapaKTePUCTUKU XUMUUECKON CBSI3U.
KoBanenTHas cBsA3b, MEXaHU3MBI €€ 00pa30BaHMA: OOMEHHBIH, JOHOPHO-AKIIETITOPHBIH.

[TonsipHOCTh KOBaJEHTHOW CBsi3u. Teopusi BAJICHTHBIX CBsI3ed W OOBSCHEHWE BAJICHTHOCTH DJEMEHTOB METOJOM
BaJICHTHBIX CBsi3ell. OCHOBHOE M BO30Y)KJICHHOE COCTOSIHAE aTOMa.

[IpoctpancTBeHHas CTPYKTypa MOJIeKYJ. THUIIBI CBA3EH — G, .
HMonnas c¢Bs3s. MeTaiuinueckasi CBS3b.

Ou3nyeckoe COCTOSHHE BEIIECTBAa. 1BepAoe Teno. DHEeprus KPUCTAUIMYECKOH pemeTKH. THIBI KPHCTAIIHYECKHX
CTPYKTYp U UX CBOICTBA.

Knaccudukanus XuMUYeCKUX COeTUHCHUN. BrHapHBIC coeMMHECHMs, X OCHOBHBIC THIBI. CTeneHb okucieHus. Cocras
OMHAPHBIX COCIMHECHH.

Kucnotsl, conu, 0CHOBaHUS, OKCHJIBI, X KJIACCU(UKAIMS U XUMHYECKHE CBOMCTBA.
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16. Caoiicta amporepnocTn. Peakimonnas cnoco6HOCTh aMpOTEPHBIX OKCHI0B H THAPOKCHIOB.

17. Xumnueckas tepmounamuka. [ToHsTHE XUMUYECKOH cUCTeMBI. THIbI cucTeM. PaBHOBECHOE COCTOSIHUE CUCTEMBI.

18. Tunbl TepMonMHaMHUECKMX NpPOLECCOB: OOpAaTHMBbIE, HEOOPATHMBIE, CAMONPOM3BOJbHBIE, PAaBHOBECHbIC. OCHOBHBIE
MOHSTHS TEPMOJMHAMHKH: BHYTPEHHS 9HEPTHsI, paboTa, TeTIoTa.

19. Tlepsbiit 3akom Tepmojaunamuky. IloHsTHe »SHTanbmuH. TemioBoi 5(D(EKT peakuud, >K30TEPMUUECKHE U
SHI0TEPMHUYECKHE PEAKIIUU.

20. Tepmoxumuueckue ypaBHEHHs U MX 0coOeHHOCTH. CTaHAapTHBIE TEMIOTh 0OGPAa30BAHKS BEIIECTB.

21. 3akon I'ecca, cnenctsue us 3akona I'ecca. [Tonstue sHTponuy. BTopoii n TpeTHii 3aK0H TEPMOIUHAMUKH.

22. CaMonpoHM30BOIBHbIE MPOLECCH. DHTATLIUHHBIA H SHTPONHUIHBIN (aKTOPhl XMMHUECKHMX peakiuii. DHeprus ['u66ca.

23. Xumuyeckas KHHETHKA. [ OMOT€HHBIE M reTeporeHHble peakiuu. CKOpocTh XMMHUYECKOH peakiuu. DakTophl, BAUAIONIHE
Ha CKOPOCTH PEaKIHu.

24. BnusHue KOHIEHTPALMK HA CKOPOCTb PEAKIMHU. 3aKOH JIeHCTBYIOMMX Macc. KOHCTaHTa CKOPOCTH PEaKIUy.

25. Bnusnue TeMmepaTypsl Ha CKOPOCTh peakiuy. IIpaBuno Bant-T'odda. DHeprus akTHBAIMU U ypaBHEHHE AppeHuyca.

26. 3aBHCHMOCTH CKOPOCTH PEaKIUU OT KaTanu3aTopa. Karamms

27. O6patumble M HeoOpaTUMble XHMHYECKHME peaKiuM. XHMHYecKoe paBHOBecHe. KoHCTaHTa paBHOBecHs. 3aKOH
neiicTByromux Mace 1t pasHoBecus. [Tpuaiun Jle-1llaTense. CIBUT XMMUYECKOTO PAaBHOBECHSL.

28. OxucIuTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CTemneHb OKHCICHHUSA, OKHMCIEHME M BOCCTAHOBIEHHE. DIEKTPOHbIE
IIpoIiecchl. DNeKTPOoIHbIe MOTEeHINal. YpaBHeHHe HepHera.

29. TanpBaHmueckuii smeMeHT. DIEKTPOXUMUUECKHE MPOLECCHl. DNEKTPOABIKYIIAS CHIA TajlbBAHHUECKOTO JJIEMEHTA.
CrangapTHBIA BOOOPOIHBIN JIEKTPOLI.

30. Dnektponus B pacmnase. DIEKTPOJIHU3 B PACTBOPE.

31. 3akous ®apanes. Brixon Mo TOKy.

32. Kopposust METaIoB: XUMHUECKas, SIEKTPOXHMHYIECKASL.

33. 3ammra METaLIOB OT KOPPO3MH.

INPUMEP BAPUAHTA DK3AMEHAIIMOHHOI'O BUJIETA
Buaer Nel

1. Yro takoe sHTponus? B kakux enuHunax ona mmepserca? Chopmynupyiite 2 U 3 3aKOHBI TEPMOJUHAMUKN. MOXKeET JH
OBITH HTPOIHSI MEHBIIIE WM paBHa HyIr0? OTBET MOSCHUTE.

2. Kak 3aBHCHT CKOPOCTh XUMHUYECKOW PEAKIIMU OT KOHIIEHTpaIwii peareHTOB? ChopMyIHpyHTe 3aKOH ACHCTBYOIIIX Macc
JUISL CKOPOCTH XMMHUYECKOH peakuuu. llpuBenure ero mMareMaTHYecKoe BhIpakeHHe. UTO Takoe KOHCTaHTa CKOPOCTH
peakuuu? OT yero oHa 3aBUCHUT?

3. PaccuntaB 3HaueHne n3MeHeHHs >Heprun [ nOOca, ycTaHOBHTE, B KAKOM HAIPaBICHUH MOJKET IPOTEKATh PEaKUuUs MPH
25°C.

FeZOg(mg) + 3C(gpadmm) = ZFE(mg) + BCO(Z)

4. Kakue mpoayKThl 00pasyloTcs OpH 3ieKTponuse BoaHoro pacteopa MQCl,? Hamummmre ypaBHEHHSI 37E€KTPOIHBIX
mporeccoB. Kakne konngecTBa MpoayKTOB 00pa3zyroTCs Ha 3JIEKTPOJIaX, €CIIH MPOITyCKaTh Yepe3 pacTBOP TOK B TCUEHHE
yaca cuioi 2,5 A?

4.METOANYECKHUE MATEPHUAJIbI

Ons obecneyeHna npouecca obydyeHua W pelweHMs 3agady obyyeHMs UCMNONb3YIOTCA Cchegyrolime
maTtepuanbl:

— MeToAMYecKMe maTepuasbl, onpeaenstolme npouesypbl OLEHUBAHMA 3HAHWIM, YMEHUM, HaBbIKOB U (1Mau)
OnblTa AeATeNbHOCTU, XapaKTepuM3yoLWMX 3Tanbl GOPMUPOBAHUA KOMMNETEHLMI, B COCTaBe:

OcHoBHas1 TUTEpaTYpa
1. Koposun H.B. O6miast xumus : yueOHUK 1iist BTy30B / H. B. KopoBuH. - 7-¢ u3z., ucnp. - M. : Beicias nikona,
2006. - 556[4] c. : un., Tadn. - (ITobeauTenp KOHKYpca y4eOHUKOB). - bubmauorp.: c. 546. -Ilpeam. ykas.: c. 547-
558. (aynim: 218 5k3; cuzl: 1 3k3.; cus5: 1 3k3.; Beero 220 3k3.)
2. OcHoBbl 00mell W ¢usnueckod XuMuM [DIEKTPOHHBIH pecypc]: YueOHoe mnocobue/ M.B. TuxoHosa,
N.A.ExumoBa; ToMckuii TOCYJapCTBEHHBI YHHBEPCHTET CHCTEM YIpaBieHus M paanodnekTpoHukn (Tomck),
Kadenpa pannosnekTpoHHBIX TEXHOJIOTUH 1 SKOJIOTMIECKOr0 MOHUTOPHHTA. - DJIEKTPOH. TEKCTOBbIE JaH. - TOMCK:
2015, 200 c. ( https://edu.tusur.ru/training/publications/5136)
JonoaHuTe/ILHAS INTEpaTypa
1. 'munka H.JI. O0mas xumus : yueoHoe mocooue st By3oB / H. JI. ['munka. - 11-e uzn. - M.-J1. : Xumus, 1964. -
688 c. : mi., Tabx. - ImeH. ykas.: ¢. 669-670. - [Ipenm. yka3s.: c. 671-688. (aynn: 37 3k3.; Bcero 37 3Kk3.)
2. AxmetoB H.C. Heopranndeckas xumus : yaeOHoe nocooue juist By3oB / H. C. AxmertoB. - M. : Briciias mikouia,
1969. - 638[2] c. : un. - [IpenM. ykas.: ¢. 629-639. - b. 1. (cu3l: 1 3k3.; ayri: 12 3K3.; cu35: 2 9K3..; Bcero 15 3k3.)
3. Xwumus: Yuebnoe mocobue / I'. B. Cmupnos, I'. M. Slkynuna; MunuctepctBo obpa3oBanusi Poccuiickoit
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®enepanyy, TOMCKHE TOCYZapCTBEHHBIH YHHUBEPCHUTET CHCTEM YIpPAaBICHUS W paanodiekTpoHukH, Kadenpa

TEXHOJIOTHH PaJuOdIeKTPOHHON anmaparypsl. - Tomck : TMIJIO, 2000. - 157 c. : un. (aynm: 27 3k3.; cuzl: 3

9K3.; cu3d: 19Kk3.; Bcero 31 7K3.)

4. I'nuaka H.JI. 3amaun m ynpaxHeHus no obmied xumun : YuebHoe nocodue ans By3oB / H. JI. I'munka. - 20-e

u3M., crepeoTHir. - M. : Xumus, 1973. - 263[1] c. : wn. - b. 1. (aynn: 37 9k3.; cu3l: 13k3.; Bcero 38 7k3.)

5. Uuxkma E.B. Xwumus [Tekcr]: yueb6Hoe mocobme / E. B. Unkmna; MuHHCTEpCTBO 00pa3oBaHUS W HAYKH

Poccuiickoit ®@enepanuu, ToMCKUN rocyIapCTBEHHBIH YHHUBEPCUTET CHUCTEM YIIPABICHHUS U PaAMOIIEKTPOHUKHU

(Tomck), @akynpTeT TUCTaHIMOHHOTO 00yueHus. - Tomck: Dnb Konrent, 2012. - 170 c.: un. - bubmumorp.: c. 157.

(aymm: 57 9x3., cusl: 3 3k3., cus5: 2 3k3.; Bcero 62 3K3).

6. Xumus [DnekTpoHHBIN pecypc] : yuebHoe mocooue / E. B. Uukun ; TOMCKHIA TOCYIapCTBEHHBIN YHUBEPCUTET

CHCTEM YIpaBleHus: U pannodnekTpoHuku (Tomck), Kadenpa pannosnekTpoHHBIX TEXHOJIOTHI U SKOJIOTUYECKOTO

MOHUTOPHHTA. - OIIEKTPOH. TEKCTOBbIE MAaH. - Tomck : [0. m.], 2012. - on-line, 170 c. - b. m.

(' http://edu.tusur.ru/training/publications/1138)

Y4eOHO-MeTOAHYECKHE MOCOOHS U MPOrPaMMHOe o0ecIiedeHue

Jais1 o6ecneyenust AUCHUILIUHBI MCNIONB3YIOTCS cieayomue Y MII:

1. Xumus [DnextpoHHbld pecypc]: Meronndeckue ykazaHus Ui TPOBENCHUS MPAKTHYECKUX 3aHATHH H
OpTaHM3aINY CAMOCTOSITENILHOW pabOThHI CTYJASHTOB IO AucHuIbInHe «XuMusy/ Tuxonosa M.B; 2015. - 21 c.
(https://edu.tusur.ru/training/publications/5137)

2. Yuxun E.B. JlaGoparopHbie pabotbl mo xumuu [Tekct]: yueOHO-merommueckoe mocobue / E. B. Uukuw;
MunncrepcTBo oOpazoBanus W Hayku Poccuiickorr ®@eneparn, ToMmMckuit TOCyapCTBEHHBI YHUBEPCHUTET
cucteM ympaBieHus U paamodnektpoHukn (Tomck), Kadenpa paamosneKTpOHHBIX TEXHOJNOTHH U
9KOJIOTMYEeCKoro MoHuTopuHra. - Tomck : TYCYP, 2012. - 77 c. : wi., Tadn. - bubnuorp.: c. 73. (ayn: 45 3k3.,
cu3l: 3 9K3., cu35 : 2 9K3.; Bcero 51 2K3.)

3. UYwkuu E.B. Coopauk 3amad mo obmieit xumun [Tekct] : yaedHO-MeToamaeckoe mocodbue / E. B. Unkun; perr.
KaHz. xuM. HayK A. U. 'ananos; peu. C. . Anekcanaposa; MuHmncTepcTBO 00pazoBanus U Hayku Poccuiickoi
Oepepanuu, TOMCKUN TOCYIapCTBEHHBIN YHUBEPCUTET CUCTEM YIPABICHUS U PAAMOIIEKTPOHUKH (TOMCK). -
Tomck: ToMckuil rocy1apCTBEHHBI YHUBEPCUTET CUCTEM YIPABICHHS U PaAHOANEKTpoHUKH, 2015. - 296 c.
(POTOM: 50 3k3.; cu3l: 1 3k3; cu35: 5 9k3.; ayHi: 48 3k3.; Bcero 100 7k3.)

4. Yuxun E.B. JlaboparopHble paboThI 110 XUMUU [ DJIEKTPOHHEIHN pecypc] : yaeOHo-MeToaudeckoe nocodue / E. B.
UukuH ; ToMCKHMiA TOCYJapCTBEHHBI YHHUBEPCHTET CHCTEM YIIPaBIEHUS H Paguo31eKTpoHHKH (Tomck),
Kadenpa pamnos1eKTpoOHHBIX TEXHOJOTHH M 3KOJOTHYECKOTO MOHHTOPHHTA. - DIEKTPOH. TEKCTOBBIE JaH. -
Tomck: [6. u.], 2012. - on-line, 78 ¢. - b. . ( http://edu.tusur.ru/training/publications/3020)

5. Yukun E.B. CoopHuK 3a1a4 u ynpaxHeHui o odmeit xumuu [Dnextponnsii pecype] / E. B. Uukun; Tomckuit
TOCYy/IapCTBEHHBI  YHHBEPCHUTET CHCTeM yhpaBieHus u paauodnektponuku (Tomck), Kadenpa
PaInOAIEKTPOHHBIX TEXHOJIOTHI U 9KOJIOTUYECKOI0 MOHUTOPUHTA. - DIEKTPOH. TEKCTOBHBIE JaH. - ToMck: [0.
u.], 2012. - on-line, 220 c. - b. u. (http://edu.tusur.ru/training/publications/642)
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