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MUHUCTEPCTBO OBPA3OBAHMSA U HAYKU POCCUNCKON ®EAEPALIMA
denepanbHoe rocy1apcTBEHHOE GIoIKeTHOe 06Pa3OBATENbHOE YUPEKIEHHE BHICWIENO NPodeccHonanbHoro obpasosanus

«TOMCKHH Ir'OCY JAPCTBEHHbBIM YHUBEPCUTET CUCTEM YITPABJAEHUA U PAJMOBJIEKTPOHHUKHY
(TYCVYP)

YTBEPXIAKO
JupexTap.genaprameHTa 06pasoBaHus

e (TMpopexrep no yueGHoii pabote)
UNIVERSITY A7 oam b

ey ILE. Tposu
Moy saauT NOANTHCAS SARETIOHHEOR 10Nk
Cepragaxar; 1cbofala-5 2at-448-aef0-5584d3fdA8 30 )16 L.
Brageney: Tpoas Maaen CouMmoas
ACTBATENER. C LU.01. 2016 no 15.08.2010

PABOYAS [TPOTPAMMA YYEBHOHU JUCLUIIJIHHBI

Xumus
YpoBeHb ocHOBHOI 00pa3oBaTe/IbHON NPOrpaMMbl Oakajaspuart
HanpassieHHe NOAroToBKH 11.03.04 I1eKTPOHUKA H HAHOYNIEKTPOHUKA
IMpoduan: MpoMbluieHHAasA JJIEKTPOHHKA
®opma obyyeHHn o4Has
dakyabTeT ieKTpoHHOIl TexHukn (PIT)
Kadeapa MpD (NPOMBILNEHHOI 2IEKTPOHHKM)
Kype 1 Cemectp 1

YueOnnlii nuiai Hadopa 2016 roga 1 10C/1€AyI0ILHX JeT.

Pacnpeaenenne paGovyero BpeMeHH:
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Jekunu 26 26 | yacos
JlaGoparopubie paboTsl 16 16 | yacos
fpakTHYecKHe 3aHATUA 12 12 | yacos
Kypcosoit npoext/padota (KPC) (ayautopnas) 4yacos
Beero ayanTopHbIX 3aHATHI (Cymma 1-4) | 54 34 | yacoB
M3 uux B uHTepakTUBHOI popme 10 10 | yacos
CamocTonteanHasn paGora ctyzentos (CPC) | 54 54 | vacos
Bceero (6e3 3x3ameHna) (Cymma 5,7) | 108 108 | yacos
CamocT. paboTa HA NOATOTOBKY, €Aa4Yy JK3aMeHa 4acoB
O06was Tpya10eMKoOCTb (Cymma 89) | 108 ) 108 | yacos

(B 3a4eTHBIX eIHHHLAX) 3 3 3ET

3aver I cemecrp
Tomer 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npoTokosa Ne OT « » 20 1

Jlucer coraacoBanuii

PaGouass nporpamma cocrasieHa ¢ yuetom TpebGosanuil Peaepansroro ['ocynapcrsenHoro
00pa3oBaTe/ILHOrO CTAHAapTa BBICLICTO npodeccroHanbHoro odpasosanus (PI'OC BO) Ttpersero
NOKOJIEHHS 110 HANPABJICHHIO TTOAroToRKK Oakanaspa 11.03.04 «)JIeKTPOHHKA H HAHOYIEKTPOHHKAY,
yrBepKaAeHHOTO 12 Mapra 2015 r., Ne 218, paccmoTpeHa ¥ yTBepx/IeHa Ha 3acenannn kadeapsl POTOM
«17» Mas 2016 1., npotokos Ne 45,

Paszpaboruuk: %

CTApUIHH TMpenoiaBaTe/ib M.B. Tuxounosa
{ ;

3aB. kadeapoit POTHOM ,/I/LV“\}; B.N.Tyen

Pa6ouas nporpamma cornacoBaHa ¢ (pakyJbTeToOM, nécpnﬂupyfomeﬁ ¥ BBITTyCKarouleH kadeapaMu
HaTpaBIeHHs TOATOTOBKH (CITEIHATBHOCTH ).

Hexan @OT ,%/ A. V. Boponun
3aB. kadenpoit [1pD ///// - C.I'. Muxasnb4eHKo

DKCrepTsr:
K.X.H, JoteHT Kapenpsl POTOM 7/ /54/% - W.A Exumosa
K.0.H, goueHT kadeapel POTOM % H.H. Hecmenosa
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1. Heswu u 3aa4un AMCHHILIHHDBI:

Llesblo  MperoaBaHus  IUCLUMIUIMHBI  SBASETCH  M3YYCHHE  XMUMHUYECKHX  CHCTeM W
DYHIAMEHTATBHBIX 3aKOHOB XHMHHU C MO3MLMI COBPEMEHHOH HAyKH, d Taxke (OPMHPOBAHHUE HABLIKOB
IKCITCPUMEHTATBHBIX MCCIEAOBAHNI NS H3YUEHHS CBOHCTB BEIIECTB W UX PEAKIMOHHON CIIOCOOHOCTH.
OCHOBHBIMH 32134aMH H3YYEHHS TUCUMIUTHHBI ABJISIOTCA: H3YYEHHE XUMHUCCKHUX CHCTEM; H3YYEHHE
YHIAMEHTATBHBIX 3aKOHOB XUMHH; H3YUYCHHE CBOHCTB BELWIECTB M UX PEAKLIMOHHOH CTIOCOOHOCTH.

2. Mecro aucunmninusl B cTpykrype OOIL:

Jucumnnuaa “Xumust © sBasercst 6a30BOH AHCUHIUIMHOH €CTECTBEHHOHAYYHOTO LHKIIA (b1.b.2) npu
[OCOTOBKE (AKaIaBpOB 10 HAMPABIEHUIO «IJICKTPOHHKA W HAHODIEKTPOHMKA» W HeodXoanma s
W3YHEHUS TOCAEAYIOMMX JMCHMIUTHH —  «MaTepHaibl  JIEeKTPOHHOH TEXHHKH», «0e30macHOCTh
HWHBHEACATEIBHOCTHY .

3. TpeGoBaHus K pe3yJibTaTaM 0CBOCHHH AHCUHILTHHBL:

TIpoliece H3yYEHHS IMCLMITITHHBI HArpaBiieH Ha GOPMUPOBAHHUE CIIEIYHOUIMX KOMICTCHLIHI:
OIIK-1(cnocobrocme npedcmasisime dOeK8AMHYI0 COBPEMEHHOMY YPOSHIO 3HAHUU HAYYHYIO KAPMUHY
MUpA HA OCHOGE 3HAHUS OCHOBHBIX NOJOJCEHUIl, 3AKOHO8 U MemoO08 eCcmeCcmEeHHbX HAYK U
Mamemamuxi)

OIK-2 (cnocobrocms GbIAEIANML €CMEeCMBEHHOHAVYHYIO CYIYHOCIL Npo6aeM, 603HUKAIOWUX 6 Xooe
NPOGECCUOHATLHOI  OCAMETLHOCIY,  NPUBIERAMb O UX  DEeUeHUs CoOmeemcmeyiouun  QusuKo-
Mamemamuieckull annapam)

B pe3ysbraTte H3ydeHUs JHCUHTUIMHE! CTYIEHT JOJDKEH!

3HamMb: 0CHOGHbIE NOHAMUA U 3AKOHBI XUMUU, MEOPEMUYECKUE OCHOBLL CMPOEHUS 6elyeCmed, CeOUCMEA
geujecms 1 Ux PeaKyUuoOHHylo CnoCOOHOCMb, YCA06UsL NPOMEKAHUA PeaKyul, (akmopsl, eluslouue Ha
CROPOCMb U HANPAGIEHUE MPOMEKAHUA PeAKyUU, IHEPeeMUYECKUE USMEHEHUA 6 Npoyecce npOmeKanus.
Pearyul, 3aKOHOMEePHOCMU NPOMEKAHUS 21eKMPOXUMUYECKUX HPOYECCOB, NPOYeCcChbl KOPPO3UY Memaiios
U MemoObl 3aUjunbl OM KOPPO3UL, NPOYECChl, NPOMEKAIUJUE 8 2eMEPOCEHHBIX CUCIMEMAX NP USMEHEHUU
(pazosoeo pasrogecus.

VMemp:  ucnois306ame  mMeopemuyeckue  HAWus Ol PeuleHUus  NpAKmuyeckux  3aoay,  01s
UHMEPRPEeMAyUuu  pe3y1bmamos SKCRePUMEHMA; UCNO.1b306AMb  AleOPUMMbL PeULCHUA NPAKMUYECKUX
3a0ad.

Bradems: HAGbINAMU CAMOCMOAMEILHO20 HOUCKA UHGoOpMayuu u npopabomxku  meopemuieckoco
Mamepuaia; HAGLIKAMU NOCHIAHOGKU Yelel U 3a0ay SKCNepUMeHmMA, UCX00A U3 Meopemuyeckux
NPeONOCHLIOK, HAGHIKAMU  0OPABOMKU  Pe3VIbMAMOE IKCHEPUMEHMA € UCROIb306AHUEM  (PUSUKO-
MAMeMamu4ecKo2o annapamd.

4. O0bemM ITHCHMIIHHBI H BH/IbI YueOHOi1 paboTsl

O6U18.H TPYHAOCMKOCTS IHUCIUTIIHHBI COCTABIISICT 3 3a4ETHBIX CIAVMHHUIBI.
Bun yue6Hoii paboTsl

CemecTpsl
I 2

Bcero vacos

AyanTopHsble 3aHATHSA (Beero) 54 54
B ToM quche:

Jlekunu 26 26

JlaboparopHsle pabotki (JIP) 16 16

Tpaxtuyeckue 3anatus (113) 12 12

Cemunapsl (C)

Konnoksuymsl (K)

Kypcogoii npoext/(paboTa) (ay.IMTOPHAA HAIPY3Ka)
Hpyeue sudsi ayoumaoproll pabomesi

CamocTosiTe bHast paboTa (Beero) 54 54
B ToM ducae; - -
[1popaboTKa AeKUHOHHOIO MaTepuaa 18 18
CocTaBaeH’e KOHCNIEKTOB 4 4
[TonroTtoska K MPAKTHUECKUM 3aHATHAM. BbITIOHEHHE 16 16
WHIWBUIYAIbHBLIX 3a0aHHN
Toarotoska x sabopaTopHbIM paboTaMm 8 8
[loaroToka K 3a4eTy 8 8
O0was Tpyl0eMKOCTh Yac 108 108
3aueTHbie EauHuubl TpynoeMkocTH 3 3

(S}
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Crauaaptusle Ten1oTel o6pasosanus BetecTs. 3akoi ['ecca,
caeacreue 13 3akona [ecea. [Mousrue ynrponuu. Bropoit u
TpeTUi zakon TepmoauiaMukH, CaMonpor3oBobibie NPOLECChI.
Onranenuinuii v uTponuinuil GakTopbl XHMHUECKHX
peakunit. Dueprus ['mboca.

3. Xumuyeckas

KHHETHKA.
Xumuyeckoe
paBHOBECHE.

XuMmHueckas KulieTHka. [oMorentibie ¥ reTeporeHble PEakiMu.
Cxopoctb xumMuyeckol peakund. QakTopsl, BAKAKOWIME 1A
CKOpOCTD Peaklku. Bangiine konueHTpauHu Ha cKopocTh
peakumnu. 3akon JefcTByowux Mace. KoicTanta ckopocTyi
peakumry. Bansiue TeMepaTypbl Ha CKOPOCTL PEaKLHH.
fpasuto Bant-Togda. Dueprus akTuBauuy ¥ ypasrienue
Appenuyca. 3aBHCHMOCTL CKOPOCTH PEaKUMK OT KataausaTopa.
Karanus OfpartumMbie 1 HeoBpaTUMbIE XHMHYECKUE PEAKLIMK,
Xumuueckoe papnosecie. Koneranra pasiosecus. 3akon
JeRCTBYIOLMX Mace 118 pasiiosecus. [Tpunuun Jle-lllarease.
CABHI XHMHUCCKOTO PABIOBSCHSA.

3 OIK-1

6. DICKTPOXUMHUYE

CKHE MPOLECTh.
Kopposus
METaILIOB.

OKHCIHTEILIO-BOCCTRIIOBUTEILHBIE peakunun. CTenent
OKHCIRINS. OKHCISHHE W BOCCTAHOBACHHE, DISKTPotLIe
Apoueccs. JIGKTPOdIbIE noTeiuMan. ¥Ypasuetne Hepiicra.
Ia;bpannueckuit DaeMenT. JIeKTPOXHMHUECKHE TIPOLECCHI.
DAKTPOABWKY LLAS CHIA FafibBaHWYECKOro JeMeHTa.
CTansapTisii BO0POINLIA YIGKTPOA. DIGKTPOIN3 B Pach laBe.
DIeKkTpeaus B pactsope. 3akonb Papajes. BLixoa no Toky.
Kopposus MeTaa10B: XuMHUIeCKas. DAeKTPOXUMHYeckas. 3alidTa
METAI0B 0T KOPPO3UH.

6 OIK-1

7. dazosblie

paBloOBECHS B
reTeporennnx
cHeremMax

Gazopuie pasHosecus. Pasa, rereporernias 4 roMoreniasn
cuerema. Ipasuao ¢as ['mb6ca. Crenent cBo0OALL KOMMOIIEHT.
OHOKOMIONEHTHBIE CHCTEMDL. JlHarpaMMa cocTosHNS BOALI.
Jnarpanmbl NAaBKOCTH ABYXKOMIOHE!NTHBIX CHCTEM.
prektrka. [pasrao puivara. Teepabie pacTBOpLE H MX THIABL
DUINKO-XHMHHECKHH anaius.

4 OIK-1

5.3. Pazaeinl AMCHHIJIMHBI H MEKIHCUMTLIMHAPHBIE CBA3H ¢ 00ecneyHBaIOIHMH (MPeabITy IHUMH)
1 obecrnevHBaeMbIMU (ITOCTEYIOMHMH) THCHHILIHHAMH

Ne HanMeHoBaHue
wn obecrneurBarQUiHX
(MpeAbl LY WHX) ¥

Ne Ne paznenoB gaHHo#i aAHcUHMNAUHBI U3 Talu.5. 1, U1 KOTOPBIX HEOOXOAHMO
u3yueHue obecrednBarouluX (Mpeablayinx) n obecreunBaeMbIX
(nocnenyroWmux) BMCLUUIUTHH

obecreunBaeMbix ] 2 3 4 S 6 7 8
(MoCNeAYIOLIMX) NHCLUMIUIUH
IMpeasiayiiie AHCUHILIHHBI
1. Dusuka + + + + + + + +
2. Maremariika + + + + + + + +
Tocaenyroniie AHCHHAIHHBI
l. Matepuansl 3EKTPOHHON + + + - + + + +
TEXHUKH
2. besonacHoCcTh + + + + + + + +
WHIHEAEATENbHOCTH

5.4. CooTBeTCTBHE KOM"QTCHHHﬁ, q)OlelpyCMle NnpyH H3Y4YeHHH JHCUHIIJIHHBI, H BHA0OB 3aHATHH

[TepeueHs Buasl 3aHstuit DopMb! KOHTPO.IA
KOMTIETEH LM 7 a6 [p. KP/KIT | CPC (npusepsl)
OlK-1 + + + + KoHcrexT, yeTHell 0TBeT, MpOBEpKa HHAHBUAYAJIbHbIX
3a7aHKit, KOHTponbHaa paboTa, oTuet no naboparopHo
pabote
OlK-2 + + + YCTHbI OTBET, MPOBEPKA HHAHBUAYANbHBIX 3aMAHUHA,
KOHTpO/ibHas paboTa, oTyeT no JabopatopHoi pabore

JI = nexuus, [1p — mpakTuyeckue u cemuHapekue 3ausTus, Jlad — mabopatopusie padotsl, KP/KIT -
Kypcosas pabota/npoexT, CPC — camocTosiTenbHas paboTa cTy/IeHTa

6. MeToab! # gopMbl oOpranu3aniu o0y4eHHs
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3a7alKs N0 TeME paszaena) KouTposbhas padorta
4 4 [Tpopabotka JekuMoHnoro Martepuaa 2 OIK-1 Koncnekrt, ycTHbIH oTBeT
[o1roToBKa K NPakTHYECKOMY JAHATHIO. 2 OIMK-1, [Tposepka
(Pewenue 3a1a4 no teme, Mnaneniayanbiibie OlK-2 MHAMBHAYANLHBIX 3a3aHHHA,
384418 110 TeMe pazjiena) KOHTpOibHas pabora
5 5 [Mpopabortka AeKUMOHIIOrD MaTepHana 3 OrlK-1 Koucnekr, ycTibiit oTer
[ToaroToska k NPakTUYECKOMY 3AHATHIO, 2 OIK-1, Ilposepxa
(Pewerive 3agas no teme. Miaueuayaibubie OIK-2 HHAMBKIYANBHBIX 3aRatuH,
3a/aHus 10 TeMe paszaena) KOHTpOJsibHag paboTta
[Moaroroska x xaGoparopuoit pabore 2 OI@NK-1, Otuer no naboparopHo#
OllK-2 pabore
6 6 [TpopaboTtka AekHHONHOrO MaTepHaa 3 OlK-1 KoucnekT, yetHsiit oTeeT
[ToaroToBka K NPaKTHYECKOMY 3aHSTHIO. 2 OlK-1, [Mposepxa
(Pewrenne 3anau no teme. Miamsnayaasisle OI1K-2 HHAMBHYANLHBIX 33JaHHH,
Ja1aHU 110 TeMe pasziea) KoHTposibHas paborta
Hoaroroska k nabopatopiioit pabore 2 OITK-1, Oruet no aadoparopuol
OlK-2 pabote
7 7 [Mpopabortka rekunoiioro Matepuania 3 OlTK-1 KonicnexT, yeThsiii oteeT
Brinoaneine HAMBHAYANLHOTO 3a0aH s 110 2 OT1K-1, [Tposepka
Teme pasaend OlMNK-2 HIIMBKIYanbHbIX 3anatiui,
KolTposHas pabora
[Moarotorka k aabopatopiio# pabore 2 OlK-1, Otyet no tabopatopHoH
Of1K-2 paboTe
8 8 [TpopaboTtka 1eKUHOHHOTO MaTeprana 3 OJ1K-1 KouenekT, ycthbiif oTeeT
Buinoaxenne HHAMBHAYAAbIOIO 3alaHus 1o 2 OIIK-1, Mposepka
Teme pasiena OT1K-2 HUAMBMIYaAbHbIX 3A0aHHHA,
kolTpoasliag padora
[Moaroroska k aabopatophoi pabore 2 OlK-1, Otuer no nabopartopHoi
OT1K-2 pabote
floaroropka K 3a4eTy 8 3auer
10. IlpumepHas TeMaTHKA KYPCOBBIX MPOEKTOB (padoT)
KypcoBoii nmpoexT (paboTa) He npeaycMoTpeH yUeOHbBIM MIaHOM,
11. PefiTHHrOoBasi cHCTeMa /ISl OLEHKH YCHEBAeMOCTH CTY/1eHTOB
Tabauna 11.1 banieHble OLIEHKH NSt 2JIEMEHTOB KOHTPOJIS,
MaxkcumanbHbIi . MakcnmanbHbl it
MaxcumansHsliii
N Bann Ha 1-yro KT Oasst 3a nepuon Beero 3a
DneMeHTsl yueOHOH AesTeAbHOCTH Hann 3a nepvoa
¢ Hauana mexay 2KT u na cemecTp
mexcay TKT u2KT
cemecTpa KOHeL ceMecTpa
VCTHBIN oTBET 10 5 5 20
WMHanBHayalbHOE 3adaHue 4 2 2 8
Kontponbnas pabora 10 5 S 20
KoHcnekr 2 2
JlabopaTopHasn paboTta 2 6 8
KOMIOHEHT CBOEBPEMEHHOCTH ! ] 2
HToro MmakcumyM 3a nepuosa: 27 15 i8 60
Cnaya 3adeTa (MaKCHMYM) 40
Hapacrawiunm HTorom 27 42 60 100

bangosan pacriiagka Ajid OUE€HKH OTBETA HA 3a4eTe

Ne Borpoca dopma Borpoca MakcumanbHblH dana
| Teoperuueckuit sonpoc (paziens! [-4) 10
2 | Teoperuueckuit Bonpoc (pasaensl 4-8) 10
3 3agava (pazaennl [-4) 10
4 3agaua (paszaesinl 4-8) 10
Uroro Bee Bonpockl 40 N
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Tabunua 11.2 TTepecuer 6amioB B OLEHKH 32 KOHTPOIBHBIE TOHKH

bajiibl Ha AaTy KOHTPONBHON TOUKH QOuenka
> 90 % ot MakcumalIbHO CyMMbl Gaiios Ha gaty KT 5
Ot 70% 10 89% oT makcumanbHoW cymmbl 6annos Ha gary KT 4
Ot 60% 10 69% 0T MakcHManbHOK cyMMbl 6annos Ha gary KT 3
<60 % or MakcuMalibHON cymmbl Gajutos Ha aaty KT 2
Ta6sauuna 11.3 — Tlepecuer cymMmb1 6aJioB B TPAAUIIMOHHYIO M MEXKAYHAPOIHYIO OLEHKY
Ouchixa (TOC) Hrorosas cymma 6am1£)3, YUHTBIBAET yCHelHo Ouetixa (ECTS)
cIaHHBIA JK3aMeH
5 (oTnuuHO) (3aUTEHO) 90 - 100 A (OTIHHYHO)
85-89 B (o4eHb Xopouo),
4 (xopowo) 75— 84 C (xopotio)
(3auTeHo) 7074
OBJIETBOPHTENBHO
3 (ynOBIETBOPHTENILHO) 65— 69 D (ynosnersop )
(zauTeHo) 60 - 64 E (rocpencTBeHHO)

2 (HeyOBJETBOPHTENBHO),
(He 3ayTeHo)

Huoke 60 6annos F (HeynoBneTBOPHUTENLHO)

12. YuebHo-meroau4veckoe v HHGoOpMannoHHoe o0ccreueHue TUCIHILTHHDI:

12.1 OcHoBHag auTEPATYpA

1. Kopoun H.B. O6mas xumust : yuebunk s Bry30s / H. B. Koposun. - 7-¢ usn., uerp. - M. @ Bricuras

tkoita, 2006. - 556[4] c. : nn., tabn. - (TloGeauTens koHKypca yueGHUKOB), - Bubnuorp.: ¢. 546. -Ipexm,

ykaz.: ¢. 547-558. (aymi: 218 ax3; cuzl: 1 ax3.; cuz5: 1 ak3.; Beero 220 5x3.)

2. OcHoBel 00wIel ¥ Qu3nueckolt xumun [nekTporusii pecype]: Yuebnoe nocobue/ M.B. Tuxonosa,

M.A ExnmoBa; ToMckuif TOCYTapCTBEHHBIN YHUBEPCHUTET CHCTEM YIPABIIEHWS M PaMOIEKTPOHNKH

(Tomck), Kabenpa paanosneKTpoHHBIX TEXHOJNOTHH M 3KOJOTHYECKOTO MOHHTOPHHTA., - DJEKTPOH.

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

~ 12.2 lononnurenbHas JUTEpaTypa

1. I'manka HJL OOmas xumust : yueGHoe mocoGue st By3os / H. JI I'munka. - 11-e usx. - M.-JI.

Xumust, 1964. - 688 c. @ ., 1abn. - Mmen. ykas.: ¢, 669-670. - Tlpenm. ykas.: ¢. 671-688. (ayuir: 37 ok3.;

~Bcero 37 7k3.) .

2. Axmeto H.C. Heopranwueckas xumusi . yueGHoe mocobue st By3os / H. C. AxmeToB. - M. :

Bricmras mkona, 1969. - 638[2] c. : wi. - [penm. ykaz.: ¢. 629-639. - b, 1. (cusl: 1 ok3.; ayum: 12 ox3.;

cu3d: 2 5K3..; Beero 15 9k3.)

3. Xumus: Yuebuoe mocobue / I B. Cwmupros, I'. M. Skynuna; MunuctepcTBo 0o6pa3oBanus

Pocenmiickoit  ®enepaunn, Tomckuit  TOCyIapCTBEHHBI  YHHBEPCUTET CHCTEM  YIPABICHUS W

pagrosnexTponnkn, Kadenpa texHonornu paanosnekTpoHHoi anmnaparypsl. - Tomexk : TMIJIO, 2000. -

157 ¢. s mn. (aynm: 27 ok3.; cuzl: 3 9k3.; cus5: 19k3.; Bcero 31 9x3.)

4. I'manka H.JIL 3anauwn u ynpaxxenus no obieit xumun @ Yuebrnoe nocobue s sy3os / H. JI. [ivaka. -

20-¢ w3n., crepeotur. - M. : Xumus, 1973, - 263[1] c. : uin. - b. u. (aysn: 37 ox3.; cusl: 1sk3.; Bcero 38

9K3.)

5. Ynkun E.B. Xumus [Tekcr|: yue6roe nmocobue / E. B. Unknn; MunucrepeTBo 06pasoBaHis W HAYKH

Poceuiickoit  ®enepannn, ToMmckull  TOCYNApCTBEHHBLIM  YHHBEPCHTET CUCTEM  YIIPABIICHUS W

pajoaektpounkn (Tomck), Pakynbrer mucranunonHoro obydenus. - Tomck: Db Konrent, 2012, -

170 c.: wn. - bubnmorp.: ¢. 157. (aywm: 57 ax3., cuszl: 3 9K3., cus5: 2 9K3.; Beero 62 x3).

6. Xumus [DnexTpoHHbIH pecype] : yuebHoe mocobue / E. B. Unukwn ; Tomekuii rocynapeTBeHHbIH

YHHUBEPCHUTET cHCTeM yripaBlieHust u  paguoasiekTporuku (Tomck), Kadenpa pamrosnekTpoHHBIX

TEXHOMOTHH U SKOJIOTHYECKOTO MOHUTOPUHTA. - DNEKTPOH. TeKCToBbIe naH. - Tomck @ [6. n.], 2012. - on-

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

12.3 Yuebno-MeToanuecKue nocodust u nporpaMmuoe obecneueHue

Jist oBecreueHU s AUCHUTLIMHEI HCMOAb3YI0TCs caenyrommne YMIT:

1. Xumus [DnexTpoHHBIH pecype]: Metonueckne yKazauus [UIs NPOBEACHUS NPAKTHUECKNX 3aHATHH 1
OpraHu3aliy CaMoCTOATEBHON paboThl CTYAEHTOR To aucuurmuae « Xumusi»/ Tnxonosa M.B;
2015. - 21 c. (https://edu.tusur.ru/training/publications/5137)

2. Ynkvn E.B. JlaGopaTopusie paGoTer mo xumuu [Texcr]: yuebrO-mMeTommueckoe nocobue / E. B.
Uuxnn, MunucTepeTBo 00pasoBanus u Hayky Poccuiickoit Menepanmu, ToOMCKHE rocynapcTBEHHbIN
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VHHBEPCHTET CHCTeM ympabienus u pagnodiextporukn (Tomck), Kadenpa paanoxieKTpOHHBIX
TEeXHONOTHH M 9JKONOTMYeckoro MoHuTopHHra., - Tomck : TYCVYP, 2012. - 77 c¢. @ un, tabn. -
Bubnuorp.: ¢. 73. (aym: 45 5k3., cu3l: 3 ok3., cu35 : 2 3K3.; Beero 51 ox3.)

3. Yukun E.B. C6opuuk 3amau no obmweidl xumuu [Teker] : ydeGHO-mMeTOmMueckoe mocodue / E.
B. Unkun; peu. xaua. xuM. Hayk A. W. Tananos; pen. C. SI. Asexcaniposa; MHHHCTEpPCTBO
oOpazoBanus u Hayku Poccuitckoit ®enepannn, ToMCKHH rocy1apCTBEHHBIH YHHBEPCHTET CHCTEM
vripasaeHns u paanodnextponnku (Tomcek). - Tomck: ToMckME rocyiapCTBEHHBIH YHUBEPCHTET
CHCTEM YTIPaBIEHHS W pasrodekTpoHnkH, 2015. - 296 c. (PDTDOM: 50 ok3.; cuzl: 1 ok3; cu3s: 5 ok3,;
ayHi1: 48 sx3.; Beero 100 ok3.)

4. Yukpn E.B. JlaGopatopHble paboThl 10 XuMHH [DIEKTPOHHBIH pecypc] @ y4eOHO-MeTOIHUECKoe
nocobue / E. B. Uukun ; ToMCKHH rocyaapCTBEHHBLIH YHWBEPCHTCT CHCTCM YIPABIACHWUS H
pammodnektponukn  (Tomck), Kadeapa paanodIeKTPOHHBIX TEXHONOTHH M 9KOJOTHUECKOTO
MOHUTOPHHTA. - DIEKTPOH. TekcToshlie aaH. - Tomck: [6. u.]. 2012. - on-line, 78 ¢. - b. 1
( http://edu.tusur.ru/training/publications/3020)

5. Ynkun E.B. C6opHUK 3a1a4 ¥ ynpaxHeHui 1o obuiei xumin [Dnektponneti pecype] / E. B. Unkun;
ToMckuil TOCYNAPCTBEHHBIH YHHBEPCHTET CHCTEM YIPABICHHS W pamuodnekTpoHukn (Tomck),
Kadenpa pannosneKTpOHHBIX TeXHOTOTHH H 9KOTOTHYECKOTO MOHUTOPHHIE, - DIEKTPOH. TEKCTOBBIC
nan. - Tomck: [6. n.], 2012. - on-line, 220 ¢. - b. 1. (http://edu.tusur.ru/training/publications/642)

MeTtoanyeckHe YKA3aHHS 10 NPAKTHYECKHM  3aHATHAM, JabopaTopHbiM  paGoram

caMocTosITe/ILHOI padore npuBeaeHsi B YueGHo-MeToaHdYeckoM nocobuu [1], a Takke B YueOHO-

MeTonueckom nocobuu [3], rmasa 1, ctp.21-33; rnasa 2, ¢tp.39-46; rnasa 3, ¢tp.57-64; rnasa 4, ctp.77-

95; rnasa 5, ctp.106-119; rnasa 6, crp.129-155; rnasa 7, ctp. 169-178; rnasa 8, 200-215; c1p. 216,

12.4 Ba3bl NaHHBIX, HHPOPMATMOHHO-CTIPABOYHbIE H MIOHCKOBBIE CHCTEMBI

http://edu.tusur.ru — Hay4HO-00pa30BaTEIILHBIH MTOPTAN

http://www.chemistry.narod.ru, http://www.xumuk.ru — WHOOPMALHOHHO-CITPABOYHBIE PECYPCHI

http://elibrary.ru — HayuHas 371eKTpoHHas OubiHoTeKka

http://www.twirpx.com —~ 371€KTPOHHBIE KHUTH 110 XHMHH

13. MarepuaibHo-TeXHHYecKOe ofecrieyeHHe IHCHUTIMHBLI: XUMHYecKas T1ocy/la, XHMHUYECKHE

PEaKTHBBI, KalOpUMeTpbl, HabOp apcoMeTpoB, BOAsHas OaHs, TEPMOMETpbI, DJICKTpHYECKas IJIHTKa,

METAUTHYECKHE U TpadUTOBBIE AJIEKTPO/IbI, LITATHBDI.
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Ilpuaoxenue k padoueii nporpamme

MHUHUCTEPCTBO OBPA3OBAHUA U HAYKU POCCUIICKOIT CEJEPALIMU

DenepalibHOe rocynapeTBeHHOE GHOIKETHOE 0GPa3OBaTeNbHOE YHPEKIEHHE BBICIIEFO NPOQECCHOHATLHOIO
06pazoBaHus

«TOMCKMH I'OCY JAPCTBEHHbIN VHUBEPCHUTET CHUCTEM YIIPABJEHWA U PAJIMOBIEKTPOHUK Wy
(TYCVYP)
¥TBEPXKIAIO
Hupexrtop genapramenTa o6paszosanus

(IpopekTep no yuebroi padore)

A TLE. Tposin

«ﬁ_»/ 7~ / 2016 .

OOHJ OHUEHOYHBIX CPEJCTB 1O YYEBHOI AUCLHUIJINHE

Xumus
YpoBeHt 0cHOBHOI 06pa3oBaTeLHO nporpamMmst 6akanaBpuar
Hanpaenenune noaroroku 11.03.04 JnekTpoHHKA ¥ HAHOYIEKTPOHHKA
Ipodunu: [IpoMbiunieHHas 3eKTpoHHKa
®opma obyuerus oYHast
PakyabTer 3eKTPOHHO{ TexHuku (OIT)
Kadeapa [p3 (npomblaeHHOM 2IeKTPOHHKH)
Kype 1 Cemectp 1

Yuedublii niian Habopa 2016 roga u NOCAeAYLLUHX JeT.

3aver I cemectp

Tomek 2016
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«XHUMHA» U NpencTaBaseT coboil COBOKYMHOCTb KOHTPOJIbHO-H3IMEPHTENbHBIX MaTepUaloB (THIOBLIE 3a/1auy
(3anauus), KOHTPOsIBHbBIE pabotel, TecTsl W ap.) u METOLOB MX HCIIOJIB30BAHUSA, NpeaHA3HAYEHHDIX s

MPOMEXYTOYHOH aTTeCTALHH CTyaeHTOR,
ITepeyens 3akperniennpx 3a AHCLHILIHHON KOMIIETEHUMI NpUBeneH B Tabnuue 1.
Ta6auna 1 - Mepeuens JAKPENIEHHBIX 32 AHCUHILIHHON KoMNeTenuuii

Popmyauposka
Koz Jransl popmuposanus KOMIEeTeHUHH
KOMIIeTeH I HH
OIIK-1 cnocobuocms npedcmasasme Hlomxken 3math: ochosHble MTOHATHA U 3aKOHBI XHMHH,
aoexkeamnyio COBPEMENTOMY | TEOPETHYECKHE OCHOBL] CTPOEHHMs BellecTBa, CROMCTRA
YPOSHIO  suanuii - nayunyio | Bewects u mx PEAKUHOHHYIO  cnocoGHOCTS, yenosus
Kapmuny  mupa na  ocnose | nporekanus PeakuuH,  aktopbl, BaMsiomme na
3nanus OCHOGHBLY | CKOPOCTb M HanpasiieHue MpoTeKaHus  peakuu,
nonoxcenui,  zakonoe =y JHCPreTHYeCKHe W3MeHeHUs B npouecce NpoTeKaHUs
Memooos €CMEeCMBEHHbIX | peakLnu, 3aKOHOMEPHOCTH NpOTEKaHHS
Hayk u mamemamuru SNEKTPOXHMHUYECKHX  MpoLeccos, fipoueccsl  KOppo3uu
OIIK-2 cnocobnocme GbIAGIAND | METAIOB H METOAbI 3aIUHTBI OT KOppO3uH, npoueccel,
ecmecmsennonayunyio fIPOTEKAIOLINE B reTeporeHHbIX  cucTemax 1npu
cyuyiocme npobaem, | uimenenun bazororo paBHOBecHs.
BO3UUKAIOUUX 8 X00e

npogeccuonansno
desamervnocmu,  npusiexams
01 ux pewenus
COOmGememayiowuil husuxo-
Mamemamuueckuit annapam

lIOJ'DKeH YMETb: HCIOJIb30BATH TECOPETHYECKHE 3HaHUy
A1 pelueHus NPaKTHYeCKHX 3aaav, ans HHTeprpeTauuu
pe3yjibTaToB SKCIEepUMEHTa; HCIIOJIL30BAaThL AITrOPpUTMbI
peLueHuy [IpaKkTHU4YeCKHX 3azay.

Homken Branets: Hasbikamy CaMOCTOATENBHOIO MOUCKA
HHpOpMaLHK U MPopaboTkH TeopeTHUYeckoro
MatepHana; HaBbIKaMM NOCTAHOBKM Lefel] u 3ana4
IKCNEPUMEHTA, HCXONS W3 TeopeTUyeckx
MpEANOCHIIOK; HABbIKAMH 06paGoTKH pesynbraTos
IKCIIEPUMEHTA C HCTIONIB30BAHHEM (u3HKO-
MaTeMaTH4eCKoro annapara

2. PEAJIM3ALINS KOMIIETEHIHI

1. OIIK-1: enocobroctn IIPEACTABIATL agekBaTHYyI0 COBpEMEHHOMY YPOBHIO 3HAHMI HAYYHYI0
KapTHHY MHPA HA OCHOBe IHAHHN 0CHOBHLIX TOI0KEHHH, 32KOHOB H MeTon0B €CTeCTBEHHBIX
HAYK H MaTeMaTHKH;

Hna dopmuposanus KOMNETeHUHN Heobxommumo OCYLUECTBUTL pAa 3Tanos. Tarny hopmMHpoBaHus
KOMIIETCHLHMH, npuMeHsemble an3  sToro BHIBL 3aHATHR W uenonbiyempie CpeAcTBa OUEHMBAHMA
Npenacrasnexs! B Tabnuue 2.

b
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Ta6snuua 2- Irane GopMHPOBAHHS KOMIETEHIHH H HCNOJAB3YeMble CPeACTBA Ol EeHHBANHS

Conep:kanue rranos

M3MEHEHHS B NpoLecce
NPOTEKAHHUS peaKimy,
3aKOHOMEPHOCTH
MPOTEeKaHUs
NEKTPOXHMHHECKHX
TMPOLIECCOB, MPOLECCHI
KOPPO3HH METAIOB H
METO/bl 3aLUHThI OT
KOPPO3HH, MPOLIECCH,
npoTekatoLixe B
FETEPOrEHHBIX CHCTEMAX
NpH WimMeHeHUH HazoBoro
paBHOBeCHS.

MPaKTHYECKHX 3a/1au,
A1 MHTEprpeTauuH
pe3y/bTaToB
3KCMEPUMEHTA

Cocras 3HaTh YMerp Baangers
OCHOBHBI€ MOHATUA U
3aKOHBI XHMHM,
TEOPETHUECKHE OCHOBbI
CTPOEHMS BeLUeCTRa,
CBOMCTBA BELIECTB YU UX
PEaKUHOHHYIO
CNOCOOHOCTD, YCIIOBUS
MPOTEKaHHs peakLini, Huapbikamu
haxTopbl, BAKAIOLIME HA CaMOCTOSTENBHOTO
CKOpOCTb M HanpasieHHe UCTIONIb30BATh noucka HHPOPMALIMK K
MPOTEKAHHS peakL1H, TEOPETHUECKHE 3HAHHA | TpopaboTKH
JHepreTHUeCKHe U1 pelieHHA TEOPETHYUECKOTO

MaTtepHaa; HaBbiKaMy
MMOCTAHOBKH LieSIeH U
3a]a4 DKCIIEPHMEHTA,
MCXOAA U3
TEOPETHHECKHUX
NPEAIOCHITOK

Buabl 3ansaTHi

o Jlexuuu;

e [IpakTHyeckue
3aHATHUA

* BneayauropHas
CaMoCTOsTe/IbHASA
pabota

e JlaboparopHas
pabora

* BreyaaurtopHas
CaMoCToATebHAS
pabora

¢ JlaGoparopHhas
pabora

Hcnoabsyemere
CpeACcTBA OLEHHBAHUSA

o Koxcnekr
¢ VCTHBIN oTBeT
e  3ayer

o  HuaueuayansHoe
3ajlaHue
(camocrogTebHasd
pabora)

e KoHTponbHas
pafora

e Oryer no
naboparopHoii
pabote

e 3auer

o KoHcnexT

*  VecTHBIN oTBET

e  Oryerrno
JaboparopHo#i
paGote

e  3ayer
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Obwme Xapakrepuctuky nokasareneii M KPHTCDHEB OLCHHMBAHMS KOMITETEHLMM Ha BCeX JTanax
NipuBeneHsb! B Tabnuie 3.

Ta6anna 3 — O6mue XapAKTEPHCTHKH 10KA3aTeNeil B KPHTEPHEB OUEHHBAN S KOMNETeHIHH 110

ITanam
Iokazartean u
3nare Yvers Baagers
KpHTepUH
O6nanaer
PaGoraer
bakTHueckuMu 1 Obnanaer auanazorom
. CaAMOCTOSTENBHO,
N TEOPETUYECKUMHU TEOPETHHECKHX 3HAHME,
OTian4Ho (BbICOKHI HCNIONB3Y A MnaH paboTel
3HaHHUSIMH B Npenesnax TpebyeMsIx s
YPOBeHb) . H 3NIEMEHTBI
n3ydaemoli obacru ¢ peleHns TBOpUeCcKUX .
TBOPUECKOH
MOHUMAaHHEM IPaHHL 3ajad
AEATENBHOCTH
[IPUMEHHMOCTH
3naer dakTel, O6nanaer ananazonom
. MPHHLHKIBL, 1IpoLecehl, | TeopeTHyeckux IHAHMH, PaGoraer
Xopomwo (6a30Bb1it
oBens) obLHe NoHATHS B Tpebyemblx ans CAMOCTOSTENBHO,
yp npeaenax uly4aeMoi PELWICHHS CTAHAAPTHBIX | WCMOAB3Ys NiaH paboThbi
obnacru 3agay
Obnapaer auanazonowm
A . Paboraer
TEOPETHUECKHX 3HAHUH,
Yaosiersopurenasno O6nanaer 6a30BbiMu TpeByembIx s CAMOCTOSTENLHO,
(moporostii yposens) OOLUHMH 3HaHUAMH peby HCNONbL3Ys KpaTKHii
peweHuns GasoBpix
11aH paboTsl
3ajay

Dopmysninposka nokasaresei u KPHTEPHEB OLCHUBAHHSA NaHHOW KOMIIETEHLMU npuseneHa B tabnuue

4.
Tabauna 4 - Mokasarenn n KPHTEDHH OUCHUBAHHA KOMIETEHUHH HA >Tanmax
Iokasarenan n
3Hartsn Ymers Baagers
KpHTEpHH
*  3uaem ocuoeuwie
RONAMUST XuMuu
L *  Camocmosmervno
*  Cgobodno
OCYUecmannem nouck
popmyrupyem * Vieem omauuno
ungopmayuu u
XUMUYeCKe OpUenMUPOSAMbCA 6
P P KOHCnRexmupyem @
3GKOIbL e CKO
B 5 meopenmue P M nonnom obveme,
. ocnpouzsooun Mamepuaie 6e3
NpoUs600U ! r paccmampusan sonpocui
Meopemuyeckul UCHOAB308ANUA & npuUIHO-
Mame, 3 vebnoeo nocob N
mamepuan Ge )é wobo0 n ui creocnsennon
, . ‘
Orameto (sosconmi ucngﬂbgoeaﬁw% 80600110 ymeem 83AUMOCEn3U, oMo
web1020 noco
YpoBeHs) Y - covus npumeninmey mamepuanr mepmunamu,
* . &
Csoboono roIyyenitole 3nanus nonsimus M, paxmamy
usazaem 019 pewtenus 1m0
Mamepuan ¢ meopyeckux .
wamep Hd 4 N *  Camocmoamenviio
cmioi ghopye HPAKMUYeCKUx 3a0ay ;
Y bor P onpedensem yeiu u
o ‘ u unmepnpemayuy .
Anansupyem u prpemary sa0auu sxcnepuvenma
VILMIGIMOS
8OCHPOUIBOI UM pesyn uCxXo0s U3 naana
‘ dKCREpUMEnma -
83GUMOCEATH 2 pacons u
NHMUECKUY meopemuueckux
nonAmUY U npeonoceLIok
3aKoN106
4
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Xopouwo (6a30Bbii

3naem ocnosuvie
ROHAMUA XUMUL
Dopryaupyem
XUMUYECKUe
3aKOIb
Bocnpouszsooum
meopemuyecKuti
mMamepuan ¢
UCHOTB308aTINEM

¢ Vyieem

OPUCHIMUPOSANTLES 6
meopemuyeckom
Mamepuare ¢
UCNnOIL306aHUEM
yuebnoeo nocobus;
ymeem npumensme

Camocmosmenvio
ocyuecmaisem nouck
ungopmayuu u
KOHCREKmMuUpyem ee,
yacmuyio
PAcCMampusan 60npocel
6 RPUYNUHHO-
credcmeennon

mMamepuaz ¢
UCHOALI08ATIUEM
yuebnozo nocobus

bazoswix .

BPAKMUYECKUX 3a0ay
u uHmepnpemayuu
pe3yabmamos
IKCHEpUMENMA €
HOMOU{bIO
npenooasamens

YpoBenb) meopemuieckux €c0 Q.11 pewtenust E3AUMOCEA3U,
3nanuli cmandapmibix o Onpedeisiem yeau u
yueboeo nocobus APAKMUNECKUX 3a0ay 3a0ayu SKCHEpUMenma ¢
Yacmuuno U uHmepnpemayuu UCRONBLIOBANUEM NAAHA
usaaeaem pe3yaIbmanios pabomvl, yuebnozo
Mamepuai 6 oKCRepuMenma nocobus u
yemuot hopme MEMOOUNECKUX YRAZAHUT]
o Vueem
3naem OCHOBHbIE opuenmuposamscs 8 [} C(LMOC‘I??O}Z/IYG.'ZI)HO
RONUANIUS XUMUU Meopemuyeckom OCYIeCmEIAem ROUCK
Yacmuuno mamepudie ¢ ungopmayuu ¢ u
popmyaupyem ucnoavzosanuem KOncnexmupyem
XUMUYeCKue yuebnoeo nocobus; paccmampusaemuie
Vi0BIeTBOpHTE L HO 3AKOIIbI . Hpgwezmem B8ONPOCHL 8 BUOE )
(noporoBblii Bocnp()us’eoaunz f??e()pemuueCKue mepMunos, ROSIMU u
YpOBeHb) meopemu4ecKul 3nanus 019 pewienua m.o.

Onpedensem yenu u
3a0avu JKCnepuMenma c
HOMOUBIO
npenocdasamens u
MEMOOUYECKUX YKAZANUTI

2. OIIK-2: cnocoGHOCTb BBISBJIATD €CTECTBEHNOHAYYHYH) CYWIHOCTL NpoG/ieM, BOZHHKAIOIHX B
Xo1e npodeccHOHAILHOIN AeATebHOCTH, NPHBIEKATH I HX pelleHHd COOTBETCTBYHOIIHI
¢usnKo-MaTemarndeckuii annapar.

Hna popmupoBanns koMneTeHumit HeoGxoAUMO OCYLUECTBUTL psil JTANoOB. DTansl HOPMHUPOBAHUS
KOMMETEHUHH, TMpUMEHseMble I 9TOTO0  BHIAbl 3aHATHH U MCNONb3yeMble  CpeACTBAa  OLEHHBAHHA
[peacTasaeHsl B Tabnuue S.

Tabauna 5— Jranbl opmupoBanus KomMneTeHUHN 1 HCIIOJIb3YeMble CpelcTBa OLeHHBAHNS

Cocras 3uarn Ymers Baagern

OCHOBHbIE OHATHSA U
3aKOHBI XMMHU,
TeopeTHYEeCKHE OCHOBBI
CTPOEHUA BeulecTna,
CBOMCTBA BELUECTB U UX

HCIIOMB30BATh
TEOpEeTHHECKHE 3HAHUS
ANS peLleHUs
MPaKTHYECKUX 3aad,
A7 HHTeprpeTaLnH

HaBbIKAMM MOCTAHOBKH
uesiel U 3agau
3KCIEPUMEHTA, HCXOS
W3 TEOPETHHECKHX

NPeArnoChbIIOK:
Conepmaﬂue 2TanoB P

PEAKLIHOHHYO pe3yabTaToB HaBbiKaMH 00paboTKH
CIOCOOHOCTD, YCA0BUA IKCHEPUMEHTA, YMEET pesyJibTaToB
NPOTEKAHUS PeaKLii, HCIMONb30RATh IKCTIEPUMEHTA ¢

dakTOps!, BaudtoliMe Ha
CKOPOCTb W HaNpas/ieHHe

AATOPHUTMbIL peLUEHHS
NPaKTHYCCKHUX 3a1au

HCTIONIb30OBAHKEM
bhuznko-
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TIPOTEKAHHS peakLmH,
JHepreTuyeckHe
H3MEHEHH B Ipouecce
NIPOTEKAHHS peakLnH,
3aKOHOMEPHOCTH
NPOTEeKaHMs
3JIEKTPOXMMHUECKHX
TpoLeccoB, npoueccel
KOPPO3HH METaNNoB U
METO/bI 3aLIMHTBI OT
KOPPO3HH, NpoLeccsl,
NpoTeKarolyHe B
FE€TEPOre€HHBIX CHCTEMAX
NPH H3MeHeHuH ¢dazoBoro
paBHOBeCHs.

MaremaTH4ecKkoro
dlnrapara;

Buab 3anstuii

* Bueyaaurophas
CaMoCTOsITeNbHAas
pabora

* [Ilpakruyeckue
3aHATHS

* Breaynurophas
CaMoCTosATEbHAS
pabora

* JlaGoparopnas
pabora

* Jlaboparophas
pabora

Hcnoassyempie
CPeaCTBa OUEeHUBAHUS

®  VCTHbIN oTBeT
*  3ayer

*  HuameuayansHoe
3aaHue
(camocTrosaTenbhag
pabora)

*  KoHTponbHas
pabora

s  Oryer no
naboparopHoii
patote

¢  3ayer

* Otyer o
naboparopHoii
pabote

NpuBeneHs! B Tabnuie 6.

Ta6nuua 6 — O6wme XapaKTePHCTHKH NOKa3aT

Tanam

eJ1ed u KpPHTepHeB OleHUBaHuUs KOMINETEHUHH no

Ilokaszareu n

3HaTh Ymerts Baapgers
KPHTepHH
O6nanaer
PaGoraer
axkTHUeCKHMH 1 Ob6nanaer nnanasonom
o CaMOCTOSTENBHO,
., TEOPETHYECKHMU TEOPETHYECKHX 3HAHUI,
Oranvno (Bbicokwuii HCTIONB3YA MIIaH paboTel
3HAHHAMH B Npeaenax TpedyembIx ans
YPOBeHb) o H 3J1eMEHTBI
H3y1aeMoii obylacT ¢ peLleHua TBOpYeckHx o
TBOPYECKOH
MOHUMaHHEM IpaHuy 3anay
HesrenbHOCTH
NPHMEHHMOCTH
3HaeT dhakThr, Obaanaer auanasonom
. APHHUNMLL NMpoueccrl, | TeopeTHueckmx 3HaHMUI, Paboraer
Xopowo (6a30Bbrii ]
ypoBers) obwme nonsaTus s TpedyembIx ams CaMOCTOATENbHO,
yp npenenax u3yyaemoii PELICHHA CTAHAAPTHBIX | MCTIONB3YH Mian paboThl
obnacrtu 3anay
Yaoaersopurennuno Obnanaet 6a308biMu Obnanaer nuanazonom PaGoraer
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(moporoselit ypoBeHb)

OO LMMU 3HAHHAMMU

TEOPETHYECKHX 3HAHUH,
TpeOyembIX ans
pewieHus 6az0BbIX
3agay

CaMOCTOATENBHO,
MCTIONB3YA KPaTKUii
raH paboTsl

DopmynHpoBKa Nokasate/ici U KpUTepHeB OLIEHWBAHHS JaHHOW KOMIMETEHUMH NpHBeseHa B TabuLe

7.

TaGauna 7 — TlokazaTtean H KPHTEPHH OLUEHHBAHHA KOMIIETEHIIHH HA TANAX

Mokazareau n

3uarnb Ymern Baagers
KpHTEepHH
* Viveem omauvnio
OPUEHMUPOBANILCA 6
3naem ocnosivre P P
meopenuieckom
HOUAMUA XUMUH 5
mamepuaie bes
Ceoboono P
Gopryupyem UCHOTLIOGAN U
PAHYIUPY yuebnoeo nocobus
XUMUYECKUE Cooboo o Camocmoamensiio
L LY
3AKOHbI 6000010 yyeem onpedensem yeau u
Bocnpouzsooum npuvename 3adayu IKCnepumMenma
(> #3
meopemusecii f;myuumbze 3nanus UCXOOA U3 Mana
018 peutenus
Mamepuan 6e3 me()p oKL pabomuvt u
U
HENnOIbI06AIA n i{')muq cKuX 3a0ay TIEOPEMUNECKIN
OTiu4HO (BLICOKH yuebnoeo nocobus pd ecKu NpPeonocuLIOK
u unmepnpemayui
YPOBEHD) Cgobo0no Prp f o Camocmoamersnio
€3)IbMAMos
uznaeaem pesy obpatameieaem
DKCHEpUMenma
MAamepudal 8 v IKCHEPUMEHMANbHbIE
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yemiou gopme ”ee')] croap306ams oannvie u cocmaensem
Ananusupyem u cmanoapmiivie omyent 6 mevenue
aropUMMbL peuieHus
gocnp()ugg()(ju,n P p HAQIUPYEMO2O 3AHAMUA
Nparmuteckux 3aoad,
B83AUMOCEA3b
YacHIUYNO
XUMUYECKUX
N UCNO.Ib3Yem 014
nousImuil u
peutenus 3a0ay
3UKOIOG .
HeMPUBUATLIIBL
HOOX00
3naem ocnosgibre
® Vyvieem
RONUSAMUA XUMUU e Onpedeasiem yeru u
OPUCTIMUPOBANTBCS 6
Dopyyaupyem 3a0auu JKCHEPUMENMA C
- Meopemuueckom
XUMUYECCKUE UCHOIL30GAIIHEM HAANA
mMamepuaie ¢ abo weh
3AKON mbl, 1020
e bl UCHOTL30BAN UEM ‘z ocobus Y
u
ocnpols600 WZ v4e611020 noCOBUA, MeMOOUYEeCKUX AU
: . ) ) CUX VKA
meopemuveckuil Yveem npumensme iy y
M o (Obpabamwisaem
. famepudr ¢ €20 0.1 peutenus P
Xopomo (6a30BbI1ii UCHOTbI0GATIUEM OKCRePUMENMALTbIIBLE

YpOBeHb)

TREOPENUYECKUX
nanun wiu
yuednoeo nocobus
Yacmuuno
uz1aaen
Mamepuan 6
yeanol opme

cmanoapmibix
APaxmuyeckux 3a0ay
u wimepnpemayuu
PE3VILMANos
DKCHEPUMENMA

o Vyieem ucnoas3o6ans
cmandapmiivie
areopummel 0.14
peuenua

oarinvle u cocmasisiem
OMYem Yacnuyno 6
meuveriue nIANUPYEMO20
sanAmusl,
CAMOCHOAMETbIO UTU
npu ROMOUU
PYKOGOOUMEI KOMANObI
U1U npenoodasame.s
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apaxmuyeckux za0ay

3uaem ocrnosuwie

Yymeem
OpUeHMUPOGanbea 6
meopemuyeckom
mamepuaze ¢
UCROMB30BAN UEM
yuebrnoeo nocobus;

*  Onpedensiem yeau u
3a0auu skenepumenma ¢

ROHAMUA XuMUL lpumensnem nOMOUBI0
*  Yacmuyno meopemuyeckue npenodasamens u
dopmyrupyem Hanus ons pewenus MEMOOUNECKIUX yKazanuil
XuMuyeckue bazosuix
3AaKOHbI npakmuveckux 3aday | *  Cocmasgnsem omyem no
Yaosiersopureanno arone P
o . Bgcnpouggg()urn U unmepnpemayuuy pe3vivmamant
(noporopwiit
oBeHb) meopemuuecxuii pe3vavmamos oKCnepumenma

P mamepuar ¢ oKCRepuMenma ¢ Yacmuuno € mevenue
UCNOB306aHHEM ROMOULbIO RIAUUPYEMO2O 3anamus
Yuebno2o nocobus npenodasamens w6 neayoumoprnoe

Yyveem ucnonszosanme
cmandapmirere
awoOPUMMbL peruenus

8peMs npu nomowyu
PYKOBOOUMen Komandw
Wi npenodasamens

3a0ay ¢ homowysio
yuebno-
MEeMoOuyeckoro
nocobus uau
npenodasamens

3. TUTIOBBIE KOHTPOJILHBIE 3AJAHMS

Hns peanusaumu BBILIENEePEYHCACHHBIX 3aa4 00yueHus HCNONB3YIOTCA CllellytoLIMe MaTepHatbl:

1) KoHTpoabubie BONpocCHI.
Mg Teopernueckoii noarotosku HCNONB3ytoTea  yuebHble NMOCOBHS M3 criucka ocnosnoi u
OonoMUmensH o Aumepamypel. KoHTponbHbie Bonpock! k PasAeNlaM IUCLHIIMHBI NpUBECHD! B
Yyuebno-vemoouyeckom nocobuy [1]

2) KourpoasHble paborsL
IlpuMepsi BapuanTor KOHTPOJILHBIX palboT NpuBeneHb! B Yuebno-memoouueckom nocobuy [1]

3) HWnpuBuayansuble 3aganng.
Metonuueckue yxazanus k BBIMOMTHEHHIO  HHAWBUAYANBHBIX 337aHHI NPUBELEHBI B yyebrom
nocobuu (2], a Taxxe B Yuebno-memoduueckom nocoduy [3L.[5]

4) Meroauueckne YKa3aHH{l K BbHIOJHEHH 10 J1abopatopubix paGor u COCTABJIEHH IO OTYETOB.
YkasaHus npuseneH! s yuebno-vemoouveckom nocobuy [1].[2], [4].

S) Boupocsr k 3ayery.
Ilpumep Bapuanta 6usnera k 3a4ETY NIPUBENEH B yuebro-vemoduueckom nocobun {1].

3.1.KOHTPOJII)HLIE BOITPOCBHI
Pazgen 1. OcnoBubie NOHATHA H 3AKOHBI XHMHH

1. Jlakite onpenenetins noustusm «atom». U3 dero ou cocrtout, umeer mm on 3apan? Tlpusenure
[VIAHETApHYIO MOJENb CTPOEHHS aToMa.

2. Kakos zapsg SN1IeKTPOHa? 3a cuer yero nporekaer XUMHHECKAS peaKLMs, B UeM ee CYLIHOCTS?

3. Yro rtakoe Mostekyna? Mmeer au ona sapaa? [lpusenure pUMepbl Mostekyn setuects. M3 yero onu
cocToaT?

4. Yro Takoe uoH? Umeer i on 3apan? Kakue ectb Tunbl HoHOB M kak o HasbiBatores? Tpuseaure

MPUMEPLI HOHOB pa3HoOro Tuma. Kak 00pasyloTes Te MiIn HHble THITbl HOHOB? OT Yero 3asucuT 3apsn
Hona?
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11

12.

13.
14.

15.

16.

17.
18.
i9.
20.

21.
22.

[TpuBennTe NpUMEP XHMHHECKOTO DMEMEHTA B COCTOSHHAX: aTOM, Mosiekyna, noH. [oschure, B yem
Pa3HULA MEXKIY STHMH TPEMS COCTOSHHAMH W KaKHUMH CBOMCTBAMH OBNIANaeT Ta WK MHAS HYACTHLA.
Yro Takoe konudecrso BewectBa? Kak oHo ofo3HauaeTca, B uem usmepsaerca? CKOMBKO YacTHL
conepxut 1 mose BewecTBa? Kak 0603navaercs yucio yactuy?

Yro Takoe MonspHas macca? Kak ona oGo3Hauaercs, B uem u3MepseTcs? Kak paccuuTaTh MOISPHYIO
Maccy BewuecTe?

Ilpuseante npumMepbl XUMHYeckuX BeluecTB. YTo MOKA3BIBAKOT MOACTPOYHbIE HHAEKCH B PopMynax
XHMHYECKHX BelecTs?

Yro takoe crexmomerpuueckue koadhduumentsl? Jlis uyero ux PaccTaBisiOT B YPAaBHEHHAX
XHMHUYECKUX  peakuui? Kakosbl mnpaBusia paccTaHoBkd  koddduuMentos? YTto nokasbisaer
CTEXHOMETPHYECKHIH KOIPDHLHEHT B ypaBHEHHH peakLiiu?

. Cdopmynupyiite 3akon Asoraapo. Yro takoe HOpMasibHble YCI0BUA? HTo Takoe MonapHbiil oGbem

raza? Kak od ofo3HauaeTcs, B 4eM H3Mepsiercs M ueMy oH paseH? Kakoi oGbeM 3aHumaeT ras
KONHYECTBOM | MOJIB 1IpH H.Y.?

Kak paccunrbiaetcst 0GbeM raza npu yenoBHaX. OTIHUHBIX OT HopmanbHbIX? [pHBeaute ypasnenne
Menaeneesa-KnaneipoHa, NoscHUTE KakHe BESMUMHBI Tam HCTOJB3YIOTCH.

[Tpuseante ocHoBHble dopmysibi A5 pacueTa konHuecTBa BeliecTsa. Kakue BelWdHHDI A0S ITOFO
HCTIONBL3YIOTC S ? -

Hro Takoe npoctele u ciokHbie BewecTsa? [pusesuTte ux k1accudukanuio.

M3 yero coctosT okcHabl, conu, KMCOThI, 0CHOBaHMA? YTO TaKoe KHCIOTHBIE OCTATKH? [Tpusenure
[IPHMEDHI ITUX COEAHHEHHH,

Hro Takoe oxBHBaNeHT? UTo Takoe aKTOp SKBHBAJIEHTHOCTH M Kak OH ofosHauaerca? Kak ero
MOXKHO paccuuTaTs? Jl1s KakMX 3/1eMEHTOB OH SBAAETCH MOCTOSHHBIM M nouemy? IlpuBenure
MpUMepbI.

Kak paccuntaTh SKBHBAJIGHTHYIO MAcCy MPOCTbIX M CHOKHBIX BELLECTB? [puseaure dopmyner,
HOACHUTE KaKHe BEMYHHBI B HHUX Heronb3ytoTes. Kak 0603HauaeTcs SKBMBANIGHTHAs Macca, B uem
H3Mepsaercs?

Uro Takoe okBMBaneHTHbI oObeM raza? Kak ero MosHO paccuntats? llpusennre dopmyny,
MOSACHHTE KaKHe BETHYMHBI TaM HCTIONb3YIOTCA.

CcpopMynupyiite 3aKOH IKBHBANEHTOB, NPHBEIUTE ero MATEMATHUECKOE BbipakeHue. [Ipusenute
TIPUMED NPUMEHEHHS 3TOrO 33KOHA.

ChopmynnpyiTe 3aKOH NOCTOAHCTBA coCTaBa BeiecTBa, YTo Takoe Geproanuasl? Ilpusennte
NPUMEPBI BELUECTB NOCTOAHHOIO U HEMOCTOAHHOTO COCTABA.

Copmyanpytite 3akoH ABOTazpo U CEACTBHA H3 HEro, NOSCHUTE Ha rpuMepe.

CdopmyanpyiiTe 3aKkoH 0GbeMHBIX OTHOLUEHHH, NOSCHUTE, A5 KAKHX PacHeToB OH MpPUMEHHM.
CdhopmynupyiiTe 3aKOH COXPAHEHHS MacChl BeilecTRa.

PA3JEJ 2. CTPOEHHE ATOMA. IIEPHOAUYECKN 3AKOH U HNEPUOINYECKAS

CHCTEMA XUMHUYECKHX 9JEMEHTOB J.U.MEH/IEJEEBA.

OnKiUKMTE MIaHeTapHYIO MOIENb CTPOEHHA aToMa (MOIENb Pesepdopna), nokaxure rpapuuecku.

Ha wem ocHopana cospemennas monennb crpoenms atoma? Kak paccMaTpHBAETCH MEKTPOH H €ro
NBHKEHHWE B DTOI Moaenn?

Hro Takoe snekTpoHHoe ofnako? [puseante rpaduyecky MpUMep dJIEKTPOHHOTO obiaka aToMa
BOAOpoda. Kak H3MeHAETCA MIOTHOCTh 31eKTPOHHOrO ofnaka no Mepe yIaneHHs OT siapa U novemy?
Hmeet s snekTpontioe 06nako rpaHuLb?

Hro rakoe aTomHas opGurane (AO)? Mouemy AO MOTYT UMETh pazHbie pazmepnl? Kak oTo BausieT Ha
cBoiicTea atoma? Kak o6o3HaqaoTes rpaduteckn atomHbie OpOHTANH, 2MIEKTPOHDBI HA OPOHTANSIX?
[lepeuncante kBanToBBIE UnCna. st yero oHu uenosib3ytores? Tloemy Heb3s ONUCATL 3MEKTPOH ¢
MOMOLUbIO NOHATHH KNaccHueCkoH hH3nKK (Macca, KOOpAHHATA, HUMITYSIbC U T.4.)7

Kak obosnauaercs rnasroe kpantoBoe umcio? Kakue 3HaueHms NPUHHMAET TJIABHOE KBAHTOBOE
umcno? 3a 4to oHo oTBevaer? Yto Takoe SHEPreTHYEeCKHH YPOBEHD (371€KTPOHHbL ¢10it)?

DeKTPOHbI KaKOFO SHEPreTHYECKOTO YPOBHS MMEKOT HaHMEHbLLYIO SHeprHio? DIIeKTPOHBI KaKoro
PHEPIETHHECKOrO ypoBHA HaxoaaTes Haubonee Gamsko k sapy M nouemy? Kak cessad pa3mep
aTOMHOH  OpOMTANM W [JaBHOE KBAHTOBOE  YMCIIO? [lpusenure  rpadmyecknii  npumep
MHOFOJIEKTPOHHOIO ATOMA, NOACHHTE OTBET.
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19.

20.

21.

22.

23.

24.

25.

Kak o6osHauaercs noGounoe KBRHTOBOE 4HMC/I0? 3a uyto OHO oTBeuaer? Kakue 3HAYEHHS OHO
npruhnMaer? Kakoit popme opbHTanu oHu coorsercTrytor? Ilpusennre rpaduueckue npumepsl. Yro
TaKoe SHEPreTHYECKUH MoaypoBeHs?

Kak npowncxogur PACLLETIIEHHE  DHEPreTHUYECKHX ypOBHel Ha nonyposuu? Ckoneko AQ

- Chopmynupyiite npuHuun TMayan. Ckonpko HIEKTPOHOB MOTYT HAXOAMTBCS HA OZHOH ATOMHON

opouTann? KakoBbl UX ¢iHHb? IlpuBenure rpaduyeckuii npumep.

- Chopmy.upyiite npasnio Kieukosekoro. O8bachure ¢ ero NOMOLULIO, OYEMY MpPH 3aNOSHEHHH

SHEPTETUYECKHX YPOBHEH 21eKTPOHaMH cHauana SAMOIHACTCA ypoBeHb 65, a OTOM yike ypobens Sd.

- Chopmyaupyiire npasuno Fynga. [puseante rpadudeckuii npumep s d-nosyposus. Kak Gyger

NPpOHCXOAHUTD [TOJIOBHHHOE 3alioJTHEHWE 3TOro l'lO[IypOBHﬂ?

- Kakos nopasok sanonnenns SHEpreTHYeckux yposueli u noayposuei? Yro Takoe 31EKTPOHHaA

KOHpUrypaumus artoma (3neKkTponHas dopmyna)? Kak omua 3anuceiBaetcs? Kakue onekTpoHmuble
»
KOHbHIYpaumm 8as0TCS YCTOHUHBBIMU?

. Cohopmyaupyiire NEPHOAHUECKHH 3aKOH.,
- Kakyo crpykrypy umeer Tabnuua Mengeneera? Ykaxure, kak ONpEeNesnTh riepuos, rpynmy,

noArpyny.

. C Touku 3pEHHA 3IEKTPOHHOHR KOH(i)HF}’p&UHH aToOMa, YTO IoKasbiBaeT HOMEp osnemeHTa B

MEPHOAYECKOH CHCTeMe, HOMEp rpy b, HoMmep nepuona? Npusegure npuMep.

Ha kakue cemeiicrsa PASACTAIOTCA JnieMenThl B TabiHue Mengeneera?) Hem st0 06ycinosneno?
Kakumu coiictsamu onu obaanaior (MeTanMyeckue, HemeTannnueckue)? K kakum cemelicraam
OTHOCATCA DNEMEHTBI IMIABHBLIX M MOGOYHBIX noarpynn? Ilpuseaure fipumepst. Kak uiMensoTes

HH3KHE SHEPIHKM HOHM3ALMK U novemy?

Yro takoe cpoperso anekTpoHy? Kak oHO wsmensercs o iepuonam u rpynnam? O6vacHurte
nouemy. Ilpuseaure Npumepbl. Kak oHO BiMAeT Ha xumuueckue CBOHCTBA 37eMeHTOB? V Kakux
JJIEMEHTOB BbICOKO® CPOACTBO K SJIEKTPOHY M nouemy?

Kak u3smensrores padHycbl aTOMOB M WOHOB o fiepHonaM u rpynnmam? Kak 5710 pauser na
XHMUYECKHE CBOHCTBA IneMeHTOR? Ipuseaure NPUMEPLL. V' KaKMX “1EMEHTOB camble Sonbiume
panHycel u nouemy?

Yro Takoe JNERTPOOTPHLATENbHOCTL? Kak OHA M3MeHseTes 1O nepuonam u rpynnam? Kak snuger na
XHMHUYECKHE CBOMCTBA JneMeHTOR? [Tpusenure MPHMEPBL. Y KakHX 271eMeHTOB camas BbICOKAA
SNIEKTPOOTPHLATENLHOCTD?

Yro takoe OKHCJIHTEIbHbIE, BOCCTAHOBHTE IbHbIE CROMCTRA? Kak ouun usmensiores o flepHoaam u
rpynnam? Kak 5710 cessamo ¢ NICKTPOHHBLIM  CTpPOeHHEeM aToma? ITpuBeaure npumepsl. Kakue
BELLECTBA ABNSIOTCS XOPOLLMMHM BOCCTAHOBHTENSAMH, @ KAKHE OKUCITHTENSIMH 1 novyemy?

PA3JIEJ 3. XUMHUYECKAS CBsI3b.

Hewm onpenensiores xumuueckue i u3Mueckme cBolcTRA BelecTra?

H10 Takoe Xumuueckas cpgsn? Kakyio npupoay, cornacho COBPEMEHHBIM TPEACTABICHHIM, HMeeT
XUMHYeckas cBa3b? Kax usmensTey SHEPTUS CHCTEMbI TPH 0BPA3OBAHIH XHMHYECKOI] CBA3H U Kakue
CHAbI ee 0DyCAaBAUBaIOT?

Ipusenure NpuMep  00pasoBaHHs  XMMHuYeckol  cBgau B Mosekyie Bopoposa. Yro Takoe

o0pasoBanach XUMUuecKas cassp?

Haiite onpenenenus XapAKTEPHUCTHKAM XMMHYECKON CBAIM: IMHa CBA3H, BAIEHTHBIH yrou, sHepris
CBA3H. B Kkakux ennmnmnuax onu H3MEpAI0TCA? Kak 3aBHCHT 3Heprua cesisy o ee Annnel? Kakas casp
ABAETCA Hauboee npoyHoii?

10
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5. Tlepeuncinte OCHOBHBIE BUIBI XHMHUYECKOH CBS3M,

6. JlaiiTe onpeneienue KOBANEHTHOMN CBA3M. 3a CYET Hero oHa obpaszyercs?

7. Uem 06ycnoBeHbl HAMPABIEHHOCTD U HACHILAEMOCTh KOBATEHTHOI CBA3M?

8. Kak oOpasyercs KkoBaleHTHas CBSI3b MO oOMeHHOMY MexannsMmy? Kakue 51eKTpoHbl MOryT
MPUHUMATh yuacTHe B oOpasosanuu cesizu? [puseaure rpaduyueckuii npUMep.

9. IoueMy xuMuyeckas cBS3b MOXKeT 061a1aTh nonspHocTbio? Yem oBycosiieHa MoaspHOCTb cBA3M?
[TpuBennTe npumep NOASPHONH MOSIEKYIIBL, NOSCHHTE, YTO TaKoe 2OBEKTHBHBIIN 3apal, SNeKTPHYECKUit
MOMEHT AUNOoNs.

10. Yo Takoe koBasieHTHAs MOAAPHAS W KOBA/IEHTHAS HenoaspHas cea3e? [lpusenure npumeps! BewecTs
C OTUMM THNAMH CBA3M,

I'l. Kak obpasyercs koBaneHTHas cBs3b no AOHOPHO-aKUENTOPHOMY MEXaHU3MY?

12. [laiire onpenesienne NOHATHIO BAICHTHOCTD. Kak MOKHO ONPEeAe/IMTbL BANIEHTHOCTE dieMenTa? Kakue
SNEMEHTBI UMEIOT MOCTOSIHHYIO BANEHTHOCTb?

13. Yem obycioBieHa BaneHTHOCTb, COIMACHO METOLY BaleHTHbIX cBAsed? Yro Takoe ocHOBHoe U
BO30YskaeHHoe cocTosiHue aToma? [IpuBenute MIpUMeEpbI,

14, Kakue 51eKTpoHbl ABASIOTCS BAAEHTHbIMU ans s,p,d.f — snemenrtos?

I5. Yem onpenensercs npocrpaHcTBeHHas CTPYKyTypa mosiekyn? [loyeMy Mosiekysibl UMelOT pa3Hyio
bopmy?

16. [laiite onpenenenue THnam cBa3u no NEPEKPLIBAHKIO OpOHTANel: 6, T 1 S-cBs3aMm. KakuMu THnamu
opGuraneii onn obpasytores? Ipuseaure rpaguueckue nprumepsl. CpaBHUTE NPOYHOCTH G- M T-CBA3MU.

17. Yro Takoe KkpaTHOCTL CBS3M? Ipusenure npumep obpazosams OAMHAPHON, NBOHHOH, TpokHOI
cBA3H. KakuMW THIaMH CBS3M 1O MepekpbiBaHHIO opburaneli obpasoBaHa omMHapHas, mBOiiHas,
TpoliHas cBaA3L? CpaBHHUTE NPOYHOCTb ITHX CBA3EH,

18. Hro Takoe ruGpuamsauna? Kakos ee mexanmsm? Kak MPOUCXOAUT Sp-, Sp°, sp° ~ rubpuanzaums?
Kakyto reoMeTpuio UMeIOT MONeKybl ¢ TakuM THHOM TUOPHAM3ALMK Y UEHTPaIBbHOMO aToMa?
[lpuseaunte nipumepsl.

19. Pacckaxcute o crpoenun Tepabix Ten. Yto w3 cebs MPEACTABNIACT KPUCTAIMUECKAs pelueTka?
[puseante npumep. Yrto xapakrepusyer SHEprus  Kpuctaivueckol pewerku? [lepeuncaure
XMMHUYECKHE THITbI KPHCTAIITHYECKHX PELIETOK.

20. Yro w3 ceGs npencrapaser MOJIEKY/ipHas KpucTasuindeckas pewetka? Kakue yacTuimsl Haxonutes B
ysnax  pewetkn? Kakoi TUN CBA3W Mexay y3namu pewerku? KakoBa sHeprus Takoi
Kpuctamiuieckod  pewerkn?  Kakue — BewecTsa  moryr 00pa3oBbIBATL  MOJEKYAPHbIE
KpucTaiindeckue pewetku? lpusenure npumept.

21. Y7o u3 ceba mpeacTaBafeT aToMHAs KpUCTAIIHYECKas petueTka? Kakue uacTHLbl HAXOAUTCA B y3aax
peluetku? KakoH TR cBasH mexay yanamu pewwetku? Kakosa IHEPrus TakoH KpHUCTalAMYecKoi
peueTku?Kakne BeulecTBa MoryT o6pa3oBbiBaTh MOJIEKYJIApHbIE  KPHCTAIHYECKHE pelIeTKH?
[IpuBeaure npumepsi.

22. Kakos mexaHusm 06pasopaHus HOHHOH ceszu? Yewm XapaKkTepHU3yeTCcs HOHHOCTEL CBA3U? Yem
OTTHHACTCA  KOBAICHTHAA MNOJIAPHAs CBA3b OT MOHHON? [louemy HoHHAs CBA3b e obnagaer
HAIPaBAEHHOCTHIO M HACKILLAEMOCTHIO?

23. 470 M3 cebs npencTasateT HOHHAS KPHCTANTHUECKAS pewerka? Kakve 4acTHLb! HAXOAMTCA B y3ax
pewieTku? Kakol TN cBA3M Mexay yzmamu peweTkn? KakoBa SHeprus Takoll KpHUCTammuuecKoi
peineTku? Kakue BellecTBa MOTYT 0BpasoBbIBATH MOHHbIE KpHcTanandeckue pewerku? [Ipuseamre
NpUMEpDL,

24. Y70 13 cebs npeacTaBaseT MeTANIMUeCKas KpucTaninyeckas pewetka? Kakue yacTHubl HaxoaUTCs B
ysnax peuwetkn? Yem obycnoneHa CBAM Mexay yanamu pewetku? Floyemy B kpucTannudeckoit
PCLICTRE METaN1a SNCKTOHbI HeOKAIH30BaHbI? Kakosa sHeprus Takoil KPUCTALTHYECKOH pelleTkH?
Kakne Bewectsa moryT ofpasoBbisats MeTaninyeckHe KprcTanmdeckue peietku? [lpusennre
NpHUMEpBI.

25. CpaBHHTe MTPOUHOCTD. TEMIEPATYpbl MIABIEHHA, MEXaHUYeCKHe CBOMCTBA, H/1EKTPONPOBOAHOCTS,
TEMIONPOBOAHOCTL, JETYUECTb PASHBIX THNOB KPHCTALTMUECKHX pELLETOK. ObGvacHUTe, nouemy oHM
00.120a10T TEMH MM HHBIMH CBOHCTBAMU?

PA3JIEJI 4. OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COE/JTUHEHMWIA. PEAKITMOHHASA
CITOCOBHOCTD BEIECTB.

I. Yro takoe cremens okucnenus? Kak ONPEACINTb MAKCHMANBHYIO CTETeHb OKHCIEHHA ieMenTa?
Kak oHa cBa3ana ¢ BasieHTHOCTbIO?
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2. Kakue anemenrsr MPOABNSIOT NOCTOSAHHYIO CTENEHb OKHCAeHUs? Yemy paBua crenedb okucienns
SJIEMEHTOB B NpOCTLIX BellecTBax? Kakie NPABUAA HYXKHO 3HATH JUTH 3AMTHCH XHMHYECKHX dopmyn
Bewecrs?

3. Tlpuseaure Knaccuduraumio sewects. Kakue ocHoBHbIe KJIACCh! HEOPraHMYECKHX COEJHHEHHIT B
3Haete? U3 yero onu cocrost?

4. Tlpusenure Knaceubukaumio okenaos. Kak obpasyroTes HasBaHua okcHuos? Kak Hanucatb Gopmy.ry
BBICLIEro OKcHaa s1eMeHTa?

5. Tlpuseanre KAacCHPHKALHIO KHCoT. Kak 00pasyloTCs Ha3BaHHA KHCIOT?

6. Ilpusenure KNaCCH(HKALNIO ocHoBaHMI, Kak 00pasyloTCs Ha3BAHMS OCHOBAHMI?

7. Tlpusegnre Knaccudukaumio coneit. Kak 00pasyroTes HasBaHus coneii?

8. Yro rakoe anekTponnt? Kakue Bewecrtsa spasiores JIeKTPOSUTAMK?

9. Yro takoe VIEKTPOSIHTHYECKAS  auccoumauns?  Kakogpl IpaBHNA  3anucH  ypaBHeHHid
HICKTPOAUTHUECKOH AnccoLMannn?

10. TlpusennTe ypasHeus nosmnoii 1 CTYNEHUATOH AHCCOUMALIMH OKCUIOB, KHCIIOT, coflel 1 OCHOBaHHIA,

IT. Jlns kakux snementos XdpPAKTepHbI KUCIO0THbIE ¢BOHCTBA? Ilpupeamre [IPHMEpB.

12. C yem pearupytor kucioTHbie OKeHAbt? Tlpusemitre npumeps PeaKUni, 10Ka3bIBAIOIMX KHCAOTHDIE

npUMepbl.

16. C uem pearupytor amdorephbie  okcuapl? [pusennre IPHUMEPLL  peakuMH, J0Ka3bIBAOLLMX
aMQoTepHbie CROHCTRA. Ipuseanre npumep renernueckoii CBASH «oneMeHT — aMdOoTepHBIi Okchy —
amMoTepHOE OCHOBaHHE.

17. Kak w3mensiores KHCIOTHO-OCHOBHBI® CBOMCTBA 471 S- M P-3/IEMEHTOB B Nepuonax ciesa Hanpago?
Kak 5710 cBa3aHo ¢ MeTannuueckumu 1 HEMETalTHYeCKUMAN cBolicTBaMH? OT Yero sasuesT KHCJIOTHO-
OCHOBHbIe cBONcTBA d-31eMenTOR?

18. Ipusennre xumnueckue CBOMCTBA KHCIIOT.,

19. Tpusenute xumuueckue CBOHCTBA OCHOBAHHI.

20. Tpuseaure MIpHUMEPbI aMpoTepHbIX OcHOBaHMIT. C yem ouu MOTYT pearuposars?

21. Tpuseanre xumuyeckue CBOKCTRA costeid.

PA3JIEJ 5. J)HEPTETHKA XUMHWYECKHUX ITPOIIECCOB. XUMHYECKASI
TEPMOJIMHAMMUKA.

Hro usyuaer xumuueckas TEPMOAHHAMHKA?

Haiite onpenenenue noustuio «XHMHYECKasi CHCTeMay .

[Tepeunciure THNBLI XuMUYeckix CHCTEM, JaHTE HX XapaKTepHCTHKy. [Mpusenure npumeps..

Kakue napamerpel sausior na TEPMOLHHaMuYeCKoe cocTosHMe cucTembl? UYTo Takoe CTAHAAPTHbIE

yeaoBus?

Hem xapakrepusyercs TEPMOLAHHAMHYECKOE PABHOBECHE CHCTeMbE?

6. Kakue Turmi TEPMOAHHAMHYECKHX NpoLUeccoB MOTYT NpOTEKAaTh B XHMHYECKHMX CHCTemax? Hatire ux
XapaKkTepHCTHKY.

7. Chopmymvpyiite | 3akon TEPMONHHAMHKH, 3aflMLIHTEe ero MaTemaTHyeckoe Bbipaxenue. [laiite
ONpE/CNEHHE NOHSTHAM «TerIOTay, «padoTar, «BHYTpeHHAS sHeprusy». Kak mMoxkHo HHTePPETHPOBATE
3TOT 3aKOH NPUMEHHTENbHO K XHMHHECKOMY MpoLeccy?

8. Kakas pa6ora uawe seero COBEPLIAIOTCA B XHMHYECKHX cHeTemax? Kak ee MOXHO paccyuTars?

9. Maiite onpenenenue OHTaneNMK. Kak ee MoxkHO paccuntats?. Kak OHa 0003Havaercs, B yem n3mepsercs?

10. Yro Takoe Tennosoi sdpdext peakunn? Kak oy obo3Havaercs, B yem H3MepAeTCs, YeMy OH paBeH npu
HOCTOAHHOM nasneHnn? Jlaitre onpenenense 3k30- 1 IHIAOTEPMHYECKOR peakumu. YTo MOXHO ckasats o
TENA080M sdderre 0GPATHMOrO XHMHYECKOrO npouecca?

. Yro wusyuaer TepMoxnmua? Yro Takoe TEPMOXHMHUYECKOE ypaBHEeHMe? [Nepeuncanre ocoennocty
3AMNCH TEPMOXMMHYECKUX YpaBHEHH.

12.470 rakoe crampapruas oHTanbnua obpatoBanus Bewectsa? Kak ona 0b03HauaeTcs, B yem HiMepsercs u

KAKHE 3HAYCHHS MOXKET NPHHUMaTE?

e AN

w
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13. Chopmynupyiite 3akon I'ecca. IToscHUTE CMBIC/ 3TOFO 3aKOHA Ha NpHMEpPE XHMHYECKOH peakLuH.

14.Chopmynupyiite cneacrsme u3 3akona ecca. [TpuBennte matemaTuueckoe BhIpaKeHHE, MOSCHUTE, g
pacyeTa Kako BEAMUYHMHBE OHO NPHMEHSETCH.

I5.H10 Takoe snTponus? B uem ona usmepsercs, kak 0603Hauaercs? Kak ee MOKHO paccuurath? OT Kakmx
GaKTOpOB OHa 3aBHCUT?

16.TlosichnTe Ha NpuMepe, Kak W3MeHAETCS HHTPOMUA BellecTBa MpH MOBbILIEHHH Temrieparypsl. C yem
CBA3AHDI OTH H3MEHEHNA? B KaKoM arperaTHoM COCTOSHHH JHTPOIHS caMas BLICOKAA H nouemy?

I7.410 Takoe cTaHaapTHas SHTPONMA BelecTBa, Kak OHa 0GO3HAYAETCA, B YeM usmepgercs?

18.Kak MOXHO paccuuTaTs H3MEHeHHe OHTPONHK B Npouecce XUMHYECKHX peakuuni? [lpueeaure
MaTeMaTHYECKOE BbIPAXKEHHE.

19.Copmynupyiite 2 3akon TtepmoaumHamukh. JUns Kakux CHCTeM OH npumeHuM? Moxer nm peakuus
pOTEKaTh ¢ yMmeHblieHHEM OSHTponuu? Kakue aBa  dakTopa  spistores ABIXKYLIER  CHIION
CaMOIPOM3BOILHOIO NPOTEKAHUS PeaKLMH?

20.Kax paccunrars shepruto ['n66ca? Kak ona 06o3Hauaercs. B yem namepsieTcs? g yero uenosbiyeres
oTa BelnunHa? KakoBbl KPUTEPHH CAMOMPOM3BOILHOIO TPOTeKaHHA peakunu B npamMom H o6paTHom
HanpasaeHHu?

PA3JEJ 6. XUMHYECKASI KHHETUKA. XUMHWYECKOE PABHOBECHE.

. Yro u3yuaer xumHyeckas KHHETHKA?

2. Yro Takoe konueHTpauus? Kak ona ofosHauaercs? Kak Msmensercs KOHUEHTpaUUA HCXOAHBIX
PeareHToB 1 NPOAYKTOB Npk npoTekaHny peakunn? [puseanre npumep.

3. Jlaiite onpeneneHHe CKOPOCTH XHMHYecKoil peakiuu. Kak ona of6o3nauaercs? Kak ee MoxkHO
paccunTarb? Hro Takoe d1eMeHTapHLIN akT peakUuun?

4. Yro Takoe roMoreHHblEe M reTepOreHHbie peakunu? lNpuseante npumeps.

5. Yro rakoe o6paTHmble U HeOBpaTHMble peakumnu? [puseante npumepsi.

6. OT Kak1x GakTOPOB 3aBMCHT CKOPOCTb XHMHUECKOI peakuuu?

7. Kax usmensercst cKopocTb IPH H3MEHEHHM CTeNeH OUCIEPCHOCTH, arperaTHOro COCTOAHHUA, RHELHEro
SHEPreTHHECKOro BO3AEHCTBHS?)

8. Kak 3aBucHT ckopocTb XUMHUeCKOi PEAKLHH OT KOHLEHTpaLKi peareHToB?

9. Coopmynupyiite 3akoH AelCTBYIOWMX Mace s CKOPOCTH XHMH4Yecko# peakuuu. [Ipuseaure ero

MaTeMaTHyeckoe BblpakeHHe. TT0SCHHTE, Kakue BEMUYMHBI HCTIONB3YIOTCH B ITOM BbIpaxkeHuH. Yro
TAKOE KUHETHHECKOE ypasHeHte peakuun? Kakue ecth npasuna sanvcu 31IM ans peakumii ¢ y4dactuem
TBEP/bIX ¥ razoo0pa3HblX BeLLEeCTR?

10. Yro Takoe koHcTaHTa ckopoeTH peakunn? Kak ona o6osnavaercs? OT 4ero OHa 3aBUCHT?

1. Kak 3aBMCHT cKOPOCTH XMMUUECKOR peakLny oT Temrepatypbl? OTBET MOgcHUTE.

12. Cdopmyaupyiite npasuio Banr-T'odda, npusenmre ero marematnueckoe BbIpaKeHHe.

13. Yro nokaswizaeT TemrieparypHblii KO3 pHUMEHT cKOpOCTH peakunn? Kak on 06o3HauyaeTcs M yemy
MOxeT ObITh papen?

14. Yro takoe rpdexruHoe coynapenne uactnu? Kak wimensercs PHEPreTHKA CHCTEMBI [PH TIepexone oT
HCXOLHBIX pearerTam K npoaykTam peakunn? Ipuseante rpaduueckuii npumep, oTeer noscHure.

15. Yro Takoe sHeprus akTHBaumu peakunn? Kak oHa oGosnavaercs, B uem namepserca? OT yero oHa
3aBHCHT? Kak CBA3aHbBI CKOPOCTD PeaKLh M SHeprus akTHBALHK?

16. Tlpusenure ypasHeuue Appetinyca. TTosicHUTE, KaKHe BEHUMHBI B HEro BXOIAT H KaKyl 3aBUCHMOCTb
YCTaHABJIMBAET TO YpaBHEHHE.

17. Yro Takoe karanuzaTop? KakoB MexaHu3M aeHcTBHS Karanauzaropa?

18. Jlaiire onpenenenue xumuueckoro pagHoeecus. UTto Takoe paBHOBECHAA KOHUEHTpalms sewlecTB? Kak
ona obozHavyaercy?

19. Yro Takoe konctanTa pasHosecus? Kak ona 0603nadaeTcs? Hanuwure maremarnueckoe Bbipaxerne a1a
KOHCTAHTbI PABHOBECHA, TMOACHHTE, KakHe BENHUMHbI TaM HCnoib3yiotes? Kakosbl npaBWila 3aMucH
KOHCTAHTLI  PABHOBECHSA, €CNIH B XHMHMUECKOH pPeaKUHH  yYacTBYIOT TBEpAble HAKM ra3000pasHble
BeulecTna”

20. Kakue Gaktopel BAMSIOT Ha CMeLleHHe XHMHYECKORo paBHoBecHA? [loscHHTE, YTO O3HAuaeT cMelleHHe
XHUMHHECKOIO PABHOBECHA «BIICBOY, «BNPABO»?

21. Cdopmysmpyiite npunuun  Je-Ularenpe. Kyna cmewaercs pasHoBeCHE NPH NOBLIWIEHMM WM
TIOHHIKEHHHN TEMIEPATYPbl, AaBAEHUS, KOHUEHTpauuu?

PA3JAEJL 7. 3JIEKTPOXHUMUYECKUE ITPOUECCHI. KOPPO3USI METAJLJIOB.
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13.
14.

15.

16.

17.

20.

21.
22.

23.
24.
25.
26.
27.
28.
29.

30.

31.

Hro usyuaer snexrpoximus? 3a cuer vero TIpOTEKAOT JNEKTPOXMMHYECKHE MpoLeceh?

Yrto Takoe OKHC/UTE/bHO-BOCCTAHOBHTENBHBIE peakunn? Jlajite OMpeNesieHHE TNOHATHAM «CTeneHs
OKHC/IEHHSA»,  «BOCCTAHOBHTENIb»,  «OKHCIHTENDY, “OKHCIeHHE»,  «BOCCTaHOBAEHHe». [lpuBeaure
NPUMEpHhI.

Hro Takoe snekTpons? M3 uero us H3rotasauatoT? Kakue npoueccsl npoucxoast Ha NOBEPXHOCTH
METALTUYECKOrO 311IeKTPOa MPH MOrPY>KEeHHH ero B PacTBOp HOHOB JTOro Ke MeTaj1a?

Kax o6pasyercs nsoiinoi NIEKTPUYECKHH CIoH? YTo Takoe 31eKTpoaHbIil HoTeHLHan?

Hro Takoe paBHOBeCHBIH JACKTPOAHBIH noTeHunan? Kak oH ofo3Hauaertcs. B uem n3mepgerca? Yro
XAPAKTEPU3yeT 5Ta BeanunHa? OT Yero oHa 3aBUCHT?

Yro Takoe crangapribiii BOZOpOAHbIH anektpoa? s uero o uenoassyerca? Yemy pasen ero
HICKTPOIHBIN noTeHyuan?

Yro Takoe cranpapTHbli DAEKTPOAHBIM NoTeHunan Metaria? Kak oy o6o3Havaercs, B yem H3Mepsercs?
o xapakTepusyer nannas pesuunna? Kakue 3HaueHns ona moxer NPHHHUMATE?

OT Kakux GaKTOpoB 3aBUCHT 1eKTpOAHbIA noteHuuan? [Ipuseamre nosHoe 1 COKpallleHHOe ypaBHEHUS
Heptcta. Tlosichute, kakue senuummbi Tam uenonbsyiores. B okakux cnywasx HCTIONB3YOTCA  9TH
ypaBHeHus?

Yro nokasbisaer pag IICKTPOXHUMHUECKHX HanpsskeHuit metanior? Kak PacnonoKeHbl METANLIBI B 9TOM
pany? C uem cBsi3aHa BOCCTAHOBHTENbHAS CrnocoOHOCTH METANOB?

Hro Takoe ranbeanuueckHit snement? Ma H4ero on coctout? M3obpasire ycTpoHCTBO ranbBaHHYeCKOro
B/IEMEHTa.

Kak 3apsxensr katon w amon s FajlbBatnyeckom anemente? Kakue npoueccs NPOTEKAOT y HX
MOBEPXHOCTH? ['le BO3HUKAET DeKTPHUYECKHH ToK B FanibBanuyeckom snemente? B kakoM HanpassieHnu
ABHIKYTCS 3IEKTPOHbI B I'ajlbBAHWYECKOM 3JleMeHTe?

Ha npumepe ranvsanuueckoro snemenra Hannona-sSkobu pacckaskure Kakue IEKTPOXHMHHUECKHE
POLECCH TaM npoTexatoT. Hantiwinte ypashenus PeakLmit Ha KaToae W aHOJe.

Kak 3anucuisaercs cxema ranspannyeckoro onemenTa? [lpusennre npumep.

HYro Takoe /ICKTPONBHAKYILAA CUA ralbBAHMUYECKOro dnementa? Kak oma obo3Haqaerca, B uem
Himepsetcs? Kak ee MoskHO paccuntats?

Yto Takoe osnexktponns? Mz yero COCTOMT  CHCTeMa. rae [IpoTeKaeT seKTposus? H3o6pasure
rpauyecky.

Kak sapsxenb katon u anon fipt dnektponuse? Kakue npouecchl nporekator Yy TOBEpPXHOCTH
1eKTPOa0B?

Kakue tunsi snexrponos MCTIONL3YIOTCH NP snekTpostse? M3 uero ouu wsrotapnusarores? [lpuBenure
NpuUMepbt.

Kakosbl 3akonomeprocTy MpOTeKaHN4 3/1eKTpou3a B pacniasax? Kaxue NPOUECCHI NPOTEKAIOT Ha aHOIe
H Katoze? [1pusennre npumep.

Kakosbi 3akonomepHocTy IpOTeKaHKA 51EKTPOIH3a B pacTBopax? Kakue NPOLIECChI NPOTEKAIOT HA aHOIe
W karone? [pusenmnre npumepi.

Coopmymupyiite 1 1 2 3akombi ®apanes. IMpuseante ux maremaTHuyeckoe BbIpaskenue. Hoscuure, kakue
BEIMHMHBL TAM UCTIONB3YIOTCA M MX eHHHLIbI H3MEPEHHA. s KaKMX PACHETOB NPHMEHUMBI STH 3aKOHBI?
Y10 Takoe BbIXOA 11O TOKy? Kak ero MoxHo paccunrats?

Hro Ttakoe kopposus meramion? Yem xapakrepusyercs fipotiece  kopposun? Tlodwemy kopposus
HETATHBHO BIMAET Ha METAHYECKHE KOHCTPYKUMH U H31e/1s?

HT0 Takoe xMMHueckas KOopposua? B kakux cpenax oua npotekaet? Kakue GblBAIOT THNBI XUMHUYECKORH
kopposuu? [Tpusennre npumepor.

B dem samouaercs MexaHusMm Xumuueckod KOpposun? Hanmuwmnre ypasHenus peakuHi, npuseaure
MPUMEPDI.

OT Kkakux (QaKTopoB 3aBUCHT CKOPOCTL XHMHUeCKOH Kkoppo3uu? Tlouemy Y HEKOTOPBIX METANIOB CO
BPEMEHEM  CKOPOCTL KOppozun samennsercs? Kakas cpena crocobeTByeT npoTekaHmio KOpPO3HU?
Ipuseante npumepr, [Touemy ¢ pocrom TEMHEPATYpbl CKOPOCTb KOPPO3HH BO3pacTaeT?

Kakue mecta B u3tenuax u KOHCTPYKLHAX ABJISIOTCA KOPPOIHOHHO OMACHBIMH H noyemy?

Yo Takoe anexTpoxHMHueckas Kopposus? B kakux cpenax ona nportekaer?

B uem saxsouaercs Mexanmsm HIEKTPOXHMHUUECKOH Kopposnn? Kakas cpeaa eif crocodeTsyer?

Ha npusepe kopposuu cranu KHCIOPOAOM BO3IYXA BO BAAKHON CPee MOSCHHTE MeXaHH3M NpoTeKaHHs
ANEKTPOXMMHYECKOH KOPPO3IHH.

Kakne Mertanan nauGonee NOABEPkKEHDbI KOPpO3un? [lodemy HekoTopbie METANbl, HECMOTPA Ha HX
BLICORYIO BOCCTAHOBHTENBHYIO ¢NOCOBHOCTD, He foAsepralores kopposun? llpusenute npumeps Takux
MeTal08.

Hepeunennre MeToab sawmTel Metanios or Koppo3uu.

14
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32.
33.
34.
35.
36.
37.

38.
39.

DD

el

10.
11

12.

13.

Yro Takoe neruposaHue MeTannos? Kakue BEILECTBA BLICTYNAKOT JAErMPYIOIHMH 100aBKaMH M KaK OHH
BAMSAIOT Ha cBoicTBa Metaina? [loyemy MpH JerupoBaHuK MeTasla CKOpPOCTh KOPpPO3HH 3amemsisercs?
Yem 00yCI/IOBAEHO TO, YTO COBPEMEHHBIE CTATH SBASIOTCS HEPIKABEIOWNMH?

Yro Takoe 3aiuTHbie NokpbiTHa? M3 yero ouu wsrorasaueatotes?

B uem OTIHUMeE KATOAHBIX H AHOAHBIX METAUIMUECKHX MOKPBITHH? TTogcHHUTe MeXaHU3M 3aLUHTBI TAKMX
MOKpbITHIA Ha MpuMepaX. Kakye HeloCTaTKH eCTh Y TOrO MM HHOTO THIA NOKpbITHA?

M3 uero HW3roTaBiIMBAlOT HeMeTalNH4eckHe 3aliuTHble MokpbiTua? [lpusemnte npumepsl. Kakossl
HEJOCTATKM TAKUX FIOKPBITHIA?

Ha 4yeM OCHOBaHbl MeTOAbI 3IEKTPOXMMHYECKOH 3aluTbl? [TOsICHMTE MEXaHH3M 31EKTPOXHMHUYECKOM
3AMTBl HA [IPUMEPE METOAA NPOTEKTOPHOM 3aUIMThbl CTA/ILHONO TPYOONpoOBOaa B MOPCKOH BOJE.

Yro Takoe kaToaHas W aHoAHas 3awmTta? [loscHUTe MEXaHW3M 3aLLMThI Ha TPUMepax.

Pacckaxkute 06 n3MeHeHUH CBOHCTB KOPPO3HOHHOM cpeabl. Kaknmu cnocobamu oHO gocTUraercs?
Kakne (akTopbl Hy/KHO YUMTBLIBATb fIpH KOHCTPYUPOBAHHHM M3lelHi, 4TOObl NPEerOTBPATHTL NMPOLECCHI
poTeKaHus Koppo3nuun?

PA3JIEJ 8. PA3OBBIE PABHOBECHSA BI'ETEPOI'EHHBIX CUCTEMAX

Haiite onpeneneHuye MoHATHIO «daszan.

YTo Takoe reTeporeHHkle M FTOMOIeHHbIE CHCTeMbI?

Yo Takce dazosoe pasHosecue? HYem OHO xapakTepusyercsa?

Chopmynupyiite npasuio a3z ['nb0ca, noscHUTe, Kak1e BETUYUHBI TYIa BXOIAT.

Uto Takoe qMarpamMMa cocTosHHUs?

Tlpuseaurte aMarpamMmy MsaBKOCTH ABYXKOMIOHEHTHON CHCTEMBI C IIPOCTOH 3BTEKTHKOH
(3BTeKTHUECKYIO AHarpamMMy). OxapakTepusyHTe JTHUHHH, TOYKH H 00JIaCTH 5TOH AMarpamMMsl.

YT0 Takoe IBTeKTHKA?

CdopmynupyHTe npasuio psluara. s yero oHo uenonbsyercs?

[puseaute auarpamMMy MIaBKOCTH ABYXKOMIOHEHTHOH cHCTEMBI, 00pasylowen ycToiunBoe
XHMHYECKOE CoeflHHeHne (INCTEKTHHECKYIO HarpamMmy). OxapakTepr3ynTe JIHHHH, TOUYKH B 00nacTu
ITOH JHArPaMMBL.

Yro Takoe TBepablH pacTBOp?

HafiTe XapakTepuCTHKY TBEPABIX PACTBOPOB BHEAPEHHA, 3aMeLUEeHHA U BRIUMTaHUA. [IpH KakuX ycToBHAX
00pazyoTes 3TH THIBL PacTBOPOB?

[IpuBeauTe auarpaMmy MiaaBKOCTH ABYXKOMIIOHEHTHOMN cHcTeMbl, 00pasylolleii TBepabid pacTBOp
3aMELUEHHS C HEOrPAaHMYEHHON pacTBOPUMOCTbHIO. OXxapaKTepu3yiTe THHHH, TOUKH M 00J1aCTH 3TOH
JHarpammbi.

[TpuBeaunte anarpaMMy rIaBKOCTH ABYXKOMIOHEHTHOH cHCTeMbl, 00pasytoLLeii TBepabii pacTBOp
3aMelleHHs ¢ OFPaHHYEHHON pacTBOPUMOCTLIO. OXapakTepu3yHTe JIMHHHK, TOYKH H 00J1aCTH 3TOH
AUarpammei.

3.2.KOHTPOJBbLHBIE PABOTHI
(TEKYH[HU1 KOHTPOJIb 3HAHUI)

Tembl KOHTPOJNLHBIX PaboT:

Tema 1. OcHOBHbIE NOHATHS W 3aKOHBI XUMHH

Tema 2. CrpoeHue atoma. llepuoaudeckuit 3akOH W [epHoHvecKas CHCTEMa XUMHYECKHX 3J1eMEHTOB
J.M.Menpeneesa.

Tema 3. Xumuueckas CBsizb.

Tema 4, OcHOBHBIE Ki1acChl HEOPraHHYECKHX COEIMHEeHHIH. PeakiMoHHas crniocoGHOCTD BELIECTB.

Tema 5. JHepreTHKa XHMUHYECKHX MPOLECCOB. X HMHUECKAs TEPMOAHHAMHKA.

Tema 6. Xumuueckas KHHeTHKa. XUMHUYECKOE PaBHOBECHE.

Tema 7. DaexrTpoxumuueckue npoueccsl. Koppo3us meTtasnos.

Tema 8. DazoBrie paBHOBECHS B reTePOreHHbIX CHCTEMAX.
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Hpumepst Bapuanrton KOHTPOJILHBIX paoT
KOHTPOJBHASI PABOTA Nel «OCHOBHBIE MOHSITHS M 3AKOHBI XUMUI»

I. Onpenennre OKBHBANCHTHYIO Maccy Na,CO;.
2. Ckonbko MOJeKyn conepskutes B 0,2 mosp NH;?

3. Kaxkoit o6bem okcima yraepona (IV) sbigenures (H.y.) npu TepMuyeckom paznoxenuu 200 kr CaCO,
?

KOHTPOJBHASI PABOTA Ne2 «CTPOEHHUE ATOMA. CTPOEHHE ATOMA.
HNEPHOAUYECKHI 3AKOH U HNEPHOIUYECKASI CUCTEMA XUMHYECKHX
SJEMEHTOB AUNMEHJIEJIEEBA»

. Hanuwre YIEKTPOHHYIO KOHGHIYpaumio aToma Br. Vkaxure, g KakoMy nepuosy, rpynne,
Noarpynie v cemedcTBY oTHOCHTCS 9TOT 3femenT. Kakue SNEKTPOHbI Y 3TOro snemenra

KOHGbHUrypaumm snemenTa 1 NONOKEHHA B NEPHOAHYECKOI cHeTeMme,

2. B «kakom nepuone, rpynne u nonrpynne HAXOOHTCH BNeMeHT, ecnu ero JIEKTPOHHAs
KOHQUIYpauMs 3akaHumBaeTcs Ha 5s'4d’. Hasosure ITOT saeMeHT. Kakumu cBokcTsamy
o6nanaer >Tot snemenT — OKHC/THTENbHBIMY MK BOCCTaHOBUTENBbHBIMH? OGbACHNTe nouemy.

3. Kakoii u3 snementon — B wmu C 6yner o6nanars Bonee BbipaskeHHbIMK HEMETALTHYECKUMH

KOHTPOJILHASI PABOTA Ne3 «XUMHYECKAS CBSI3b»

L. s xumuueckux BetecTs Cly, CuSOy, N,O
a) onpenenuTH CcTenens OKHCJIEHHS  351eMeHTOB; ) OTPCACNHTL  BAIGHTHOCTb  HieMeHTOB; B)
HAPUCOBATD CTPYKTYpHBIE hopMyb; I') ONPEAEIHT THI XUMHUYECKOI] CBSAI3H.

2. Jns Bewecrs: Py, CrCls, Zn, H,O
) YKa3aTb THN XUMHYecKol CBA3H; O) onmpenenurts Tun KpuCTamIMYecKkol pewerky; ) yKazarhb
KaKUMH (PH3HYECKMMH CBONCTBAM Y obnanaer nanHoe COCIMHEHHE, OTBET NOSICHUTS.

3. Mpuseaure SJICKTPOHHO-rpathuueckoe H3obpaxkenne aroma B p OCHOBHOM U1 BO36yKIeHHOM
COCTOAHUN, HAMULUIKTE HEKTPOHHbBIE KoHdHrypaunuu. Kakas BANICHTHOCTL XapakTepHa ming 5THx
cocrosHui? Npuseaure [IPHMEPBI COENHREHHUIT ¢ naHHO BaSICHTHOCTBIO.

KOHTPOJIEHASI PABOTA Ned «OCHOBHBIE KJIACCBI HEOPTAHUYECKHX COETUHEHWIA.
PEAKIUOHHAS CIIOCOBHOCTD BEIIIECTB»

. Ykaxure, k kakum f1accaM  COeMHenni  (ruapokcHapl, KHCJIOTBI,  COMH, OKCHbI, GuHaphble
COCAMHEHHS ) OTHOCSTCY caelyioume Belnectsa: Na,O, H,S0,. Cu(OH),, Ca(NOs),, Ba(OH),, H;PO,,
Na,CO;, SO;, CaS, AIN. Hazosure OTH COeAHHEHHUS,

2. Kakue Tunsl coneii MOTYT 00pa3oBbIBATLCS fpH peakunn H,SO; u NaOH? Hannwure YpaBHeHus
PEAKLHH, yKaxkuTe THI conu, najite HASBAHHUA NONYUYEHHDIM COCAUHEHUAN.

3. Yro Takoe ambporeprocts? Hanuwure YPABHCHHUA peakuHH, oKasbiBaolL e ampoTepHbiii Xapakrep
ALO;. Vikawure, « KaKoMmy knaccy coegunenuii OTHOCATCS  MPOAYKTHI peakuuit, nHazopuTe
NONyYeHHbIE CoeanHe s,

KOHTPOJIbHASI PABOTA NoS «9HEPT'ETHKA XUMHYECKHUX IMMPOUECCOB,. XUMHYECKAS
TEPMOJIUHAMMKA »

I Paccuuraiite rennopo shdext  peakumu 00pazoBaHus  okcuna cepel  (IV), sanuwmure
TEPMOXHMHUYECKOE  ypaBHeHe peakumy. Beranenure macey fpopearuposaswieii cepbl, ecay g
Pe3yabTaTe peakunu Bolgenunocs 92.8 kJx TennoTh..
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2.

S(me) + 02((,) = SO}(,}
Paccuuras usmenenue snepruu ['n66ca, ycraHoBHTE, BOSMOKHO JIH CaMOMPOU3BONBHOE NPOTEKAHUE
peakuuu npu 35 °C.
MgC‘Oj(m«/ = IMgO(mH}+C02((»/’

KOHTPOJIbHASI PABOTA Ne6 «<XUMHYECKASI KHHETHUKA. XUMHUUYECKOE PABHOBECHE»

1.

2.

Hanuiunte KHHeTHYECKOE ypaBHEHHE peaKLHH:

Osi) + NOp; = Oy + NOyyy
Kak n3meHnTCs cKOpocTs peakumu, eciii: a) B cHCTeme YBEJIMUUTL aBJIEHHE B 3 pa3a; 6) yBEIHYUTD
KOHLICHTPALKMIO 030Ha B 2 pasa; B) YBENUUHT KOHLEHTpaumro okcuaa azora (11) B 3 pasa.
TemneparypHbii koddduLMenT ckopocTH peakuuu pasen 4. Ha ckosbko IpanycoB Hy)KHO YBETHYNTE
TEMNEpaTypy, 4To0bl CKOPOCTL peakLHK Bo3pocia B 64 pasa?
Onpepenure SHEPruio aKTHBALMH PEAKLMH, KOHCTAHTA CKOPOCTH KOTOpo#t npu 298 K pasua 3,1-107,
anpu 313 K coctapnser 8,2:107.

KOHTPOJIBHAS PABOTA Ne7 «QJIEKTPOXUMUYECKUE INPOLNECCBI. KOPPO3U
METAJUJIOB»

3anucarth cXeMy rajbBaHHYECKOro MEMEHTa, COCTOALIENO U3 BHCMYTOBOTO M LIMHKOBOTO 3J/IEKTPOOB,
MIOTPYKEHHBIX B PACTBOPLI CBOWX COJIEH; HAMMUCATL YPABHEHMS IEKTPOAHBIX MPOLECCOB, HATMCATD
YPABHEHHE — peakun, — KOTOpas — MpoTekaeT B  raibBAHHYECKOM  OJleMeHTe;  pacCUMTaTh
PNIEKTPOLBHNYLLYIO CHlY FalbBAHHHYECKOrO O/IEMEHTA MPH CTAHAAPTHBIX YCNOBHSX; DACCHHTATD
SNEKTPOLBIKYIUYIO CHIlY TajbBaHMUYECKOro sjieMeHTa Ipu Temnepatype 30 °C u KOHLIEHTpaLHsIX
nouos C(Bi*) = 0,1 mosw/n; C(Zn>) = | monb/i.

Kakne npoaykrbl 06pasytoTes npu siekTponnse BOAHOTO pactBopa CaCl,? Hanuwnre ypapHenus
NEKTPOAHBIX NPOLEccoB. Buiuucnure Maccy unn o6bem NpomyKTOB, BBIAENSIOWMXCS Ha JJIEKTpOjax,

€C/IH B TIpoLlecce 31eKTposn3a 3aTpadeHo 10722,2 Kn snekrpuuecTtsa, a BbIxod 1o TOKY COCTaBiser
90%.

KOHTPOJIBHASI PABOTA Ne8 « PA3OBBIE PABHOBECHSI B IF'ETEPOIEHHbBIX CUCTEMAX»

Tema
Tema

Hatite onpenenenne noHaTHIO «azar.
[TpuBennTe AMarpamMmy M1aBKOCTH ABYXKOMIOHEHTHON CHCTEMDI C IIPOCTON 9BTEKTUKOR

(3BTEKTHYECKYIO AHarpammy). OXapaKTepusyiiTe THHHH, TOUKH H OGNACTH YTOH IHarpamMMb.,
Yro Takoe KOHIpysHTHOCTS?

3.3. MUHAUBHUIYAJILHEBIE 3A TAHUS

Tembl HHAHBHAYAJLHBIX 3a0aHHK:
1. OcHoBHbIE INTOHATHA W 3aKOHbI XUMHH

2. Crpoenne atoma. Tlepuonnyeckuit 3akoH M nepyuoauyecKas CHcTeMa XHMHYECKHX S/EMEHTOB

.M. Menpgeneesa.
Tema 3. Xumunueckas cBsi3p.
Tema 4. OcHoBsHble Kacchl HeOpraHu1eCKHX coeinHeHni. PeakllMOHHAs crlocoBHOCTD BELLecTs.

Tema

5. DHepreTHKa XMMHYECKHX NpoLeccoB. X HMHYecKas TEPMOAHHAMHKa.

Tema 6. Xumuueckast KHHeTHKaA. XMMHYeCKOe paBHoBecHe.
Tema 7. DnextpoxuMuueckue npoweccs!. Kopposus merannos.
Tema 8. QasoBble paBHOBECHS B reTeporeHHbIX CHCTEMAX.

Hpmwepbl BaApHAHTOB HHAHBHAYAJABHBIX 3aJaAHHH

Wuausuayassnoe saganne «OCHOBHbIE NOHATHS K 3aKONBI XHMHIHY
BAPUAHT Nel10

I Onunarosoe nu umesio vonekyn 8 0.5 r a3ota u 0.5 © meTana?

2. BbIMucauTh MonspHyto Maccy BewiecTsa, ecau macca 500 mi ero napos npu 87 °C u gaenennu 96 «lla
pasHa 0,93 r.
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o

- Haittu akrop skeusanenrhocty n SKBHBAICHTHYIO MACCy 3/1€EMEHTOB B COEAMHEHUAX: MgO, NiCl,, CaF,.

- Hailitn sxBuBanentHbie Maccys coeannennit: HNO;, Cr(OH)s, Co(NO;s),, P,0s.

. Onpenenure 06bem azora (H.y.), HCNIONIL30BAHHOIO 18 CHHTE3a aMMHaKa, eciu nosyyveno 8.5 r npogykra
peaxumu.

v s

Hnausnayanbuoe 3aganne «Crpoenue atoma. nepuognueckuii 3aKOH
H NePHOLHYEeCKAs CHCTEMA XHMHUECKHX 3/1eMeHTOR A.H. MenaeneeBa»
BAPHAHT Nel3

[a—y

Hanuwnre snexrponnsie KOHHIYpaLiK ClIeNYIOWHMX aTOMOB 1 HoHos: In, Ba™", CI".

2. B kakoii PYNne, NOArpynne U nepHone HaXomuTCs suemeHT Sh? K kakomy cemefictBy on othoCKHTCH?
Ykakure, kakue SJICKTPOHBI Y 3TOrO 3/EMEHTA ABIAIOTCS BANCHTHbIMY. KakoBa MakcumasibHay
BAICHTHOCTb  sTOro  snementa? [lpusenmte PJIEKTPOHHO-rpadiHieckoe  U306pakeHHe BaTEHTHDIX
JICKTPOHOB, ONHULLIKTE HX COCTOSHHE KBAHTOBbIMH HHCIAMH,

3. B kakom ficpHode, rpynie W MOArpynre HaxoauTes WICMEHT, €C/lH ero 3leKTpoHHas KOH(QUrypaums
3akaH4uBaeTcs Ha 6s°5d'°. Hasosure STOT dneMeHT. Kakumu cBoHcTBamMu obiamaer sror JEMEHT —
OKHCIUTENBHBIMH HATH BOCCTAHOBHTENBbHBIMK? OGbAcHHTe noyemy.

4. Kakoil u3 snementos — Mg unu Cl 6yzer o6napars Oosntee BbipaskeHHBIMH HEMeTalIM4ecKHMH

CBOHCTBaMH ? KakMMM cBOHCTBAMH OyayT obnanarts coennnenns Hrux SJIEMEHTOB ~ KHUCIOTHBIMH MU

NEPHOAHYECKOI cHCTeMe.
5. ¥ kakoro snementa pannyc aroma Gonbwe ~ y Li unn Cs? OfbscHute C TOYKH 3PEHHUA 1eKTPOHHOM

KOH(BHIYpaunH U nonokeHus STIEMEHTOB B INlepHoAMYeckoit chcTeme. Kak 570 BJIMAET Ha UX XHMHYecKHe
CBOHCTRA?

Huanpuayanbuoe zaganne «XHMHYeCKAs CBAZbY
BAPHAHT Ne25

1. M3o6pazure CTPYKTYpHble (GOPMYbl CAEAYIOWINX COEaHHEHMI] M YKOKHTE BaJI€HTHOCTH W CTEHeHb
OKHCIICHHA  K&KAOTO 3JIEMEHTA B 3THX Belectsax: AhLO;, As,Oy, Cly, H,S, CuSO,. Vkaxure Tun
XHMHUUECKOH CBA3M 151 KAKAOIO COEAHHEHHS .

2. Onpegenure Tun KPHCTATHYECKOH pelleTkn A8 cleayiommx coelnnenuhi: NaF, CoSO,, Si, Pb, N,
Kakumu pusnuecknmu ceoiicrsamu (MPOYHOCTSL CBA3M, TeMIIepaTypa NnnasieHHs, MexaHHyeckue CBOHCTBA,
JICKTPONPOBOAHOCTE) 061a4a10T faHHbBe COEANHEHMA U novemy?

3. Tlpusenure SIEKTPOHHO-Tpaneckoe H306pakeHne BaneHTHbIX SNICKTPOHOB aToMa P Bo Beex BO3MOKHBIX
COCTOSIHUAX (OCHOBRHOE, BO30yXaeHHOe). Kakyio BanentHocTs mosker npoasaATs  oehop B ITHX
coctosnnax? lpuseanre npumepe COCAMHEHHH, YKAKHTE BAIEHTHOCTS (ocopa.

4. Kakyio TEOMETPHIO  HMeeT Moslekyna AlF,? [Tpusenure 3IEKTPOHHO-TpadHyeckoe u3obpaxeHue
BAJICHTHBIX 571€KTPOHOB B3aHMOEHCTBYHOLLMX ATOMOB, YKaXHTe, KaKHE M3 HUX Y4acTBYIOT B obpazoBaHuu
XUMUYECKHX cBAzel. Kakoe Tun THOPHIM3ALMK aToMa alioMUHUS? Hapucyiite [POCTPAHCTBEHHYO
CTPYKTYPY 3TOH MONEKYJIbI, MOKaKHTE MEPEKPLIBAHHE aTOMHLIX OpGHTANEN, YKAKHTE THIIBI cBased (m,0).

5. HUcnonwsys 3navenns OTHOCHTEJIbHOH 3]1eKTPOOTPHLIATENBHOCTH, PACNIOJIOKUTE CRENYIOLIHE COCAUHEHMS B
HOPALIKE BO3pacTatus HOHHOCTH ceszn: NaCl. CuCl, AgCl, AuCl. Hapucyiire ux CTPYKTYpHbIe HopMyJibl
H YKQKUTE, K KAKOMY aTOMY cMeliaercs SNIEKTPOHHAA MIIOTHOCTD B 5THX COENMHEHMAX.

WupuBuayanshoe saganne «OCHOBHBIE Kacehl HEOPraHHYeCKHX COeIHHEeH T
BAPHAHT Nes

1. Hanuwure dopmysner sewecrs: CYJIbAT NUTHA, niepxiopaT AMMOHHSA, HOAMA CBHHLA, THAPOKCH L Maprauua
(ID. ruapokeua marums, oproocdopHas kueaoTa, a30THETAS KHCA0TA, OKCHI cBrHHLa (IV), okeun xpoma
(V1), oxena docpopa (111).

- Hasosure crenyiowme coeannernng MO COBPEMEHHOH HOMEHKIATYpe U yKakHTe, K KaKOMY KJlaccy
HEOPraHUYeCKHX COeMHEHNH (KMCNOTBI, cOH, OCHOBAHHA, OKCH/IbI, OHHapHbie COE/THHEHHS ) OHH
oTHocares: CdS, H,SO;, LiH, Ti0,, KMnO4, RbOH, HCIO. Mg;N,, Sn(OH),, MnO. Hanuuivre
YPABHEHH: DIEKTPOIHTHUECKON IHCCOLMALIM STHY COEAMHEHHH,

3.Hanuwnre ypasnenus peakuuii:

a) Ag + HNOsp) =...1 6) Fe;05 + NaOH =._.; 8) CaCl, + Na,CO; =, ;

N

F) CH(OH)] + H]PO4:,..; Ll) Si +Og = e) CaO + SIOZ = )K) H3 + Clz =0
3) Li+H, O = . w) HI + AgNO;=..; k) SO, + H,0 =. .
4. Kakue nponykrsi MOTYT ObiTb MOAYUYEHDI B pesyibTate peakunn Zn(OH); ¢ HCI? Hanmuure YPaBHEeHHs
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peakLmi, yKaKUTe THIIbI 00Pa3yIOILMXCs colelt (KKCas, OCHOBHAS, HOPMaJibHas ), aifTe Ha3BaHUs
[TOJIYHEHHBIM COEIHHEHHSAM.

5. Hanuinre ypasHenus peakuuii, ¢ oOMOLLUBKO KOTOPBIX MOXKHO OCYLLECTBHTS creayrollMe npespatlenns: Fe
— FeO —FeSO; — Fe(OH), — FeCl..

Hugusuayanbnoe 3aganue «Inepreruka XHMHYECKHX NPOHeccoB. XHMHUECKas TEPMOAHHAMHKA»
BAPHAHT Ned
I. Paccyuraiite Tennosol dhdekT peakumu, 3aNUIIMTE TEPMOXHMHUUECKOE YpaBHEHHe peakuuu. CKOIbKO
0apus 1 KMCIOPOJA B rPaMMAaX BCTYIIHIIO B PEaKLIMIO, €CIH B XO4€ Hed BhiAenuaoch 2740 kx Tennore?
2Bagy + Oy = 2Ba0,,,
2. Paccunras u3menenue sueprun 'n6Gea, ycTaHoBMTE, NpH Kakoii Temriepatype Haubosnee BEPOATHO
MpoTekaHue AanHo#H peakunm — npu 25 °C unw npu 100 °C?
ZnOppy + COLy = Ziyyy +COy
3. Tloxkaxure pacueToM, NPH KAKMX TEMIEpaTypax BOIMOKHO NpPOTEKaHMH peakUMu B  MpPIMOM
HarpaBiaeHUH.
Ny + O, = 2NO,,

Huansuayansuoe 3ananne «XMMU4eckan KHHeTHKA. XHMHUECKOE PABHOBECHE
BAPHAHT Ne27
1. Hanuure kMHeTHUECKOE YpaBHEHHE peaKLIMK:
Cimey + H;O0,, = CO,y + Hyy,)
Kak n3mMeHUTCA CKOPOCTb PeakLMK, eciik: a) B CHCTeMe YMEHbLUMTh JaBieHue B 3 pasa; 6) yBeIUYHTh
KOHLICHTPALMIO MAapoB BOMbI B 3 pa3a; B) yMEHbLIMTb KOHLEHTPALIHK) IAPOB BObI B 2 paza.

2. Ongenenmb TEMINEPATYPHBIH KOOGOULUHEHT CKOPOCTH PeakLHH, eClH NP NOHWKEHUH TEMIEPaTypbi Ha
45 "C peakuus 3ameanunach s 25 pas.

3. Peakuus nporekaet npu 20 °C. DHeprus akTHBALMK PEAKUHH B OTCYTCTBHH Katanusaropa papHa 75
kIbK/MOnB, a B npucytcTBUM Katanuzatopa — SO kIDk/Monb. BO ckoNbKo pas BozpacTaer CKOpOCTb
peakLKH B IPHCYTCTBUH KaTalu3aTopa?

4. B kakom HanpapiieHuH GyIeT NPOHCXOANTD CMellleHHe PABHOBECHS peakLHu

Stme) + 2N0pp = 8Os, + 2Ny s AHO = -460 1/Ine
€CJIH: @) YBEJIMHHTD TEMIEPATYPY; §) YMEHbLUIHTD JABIEHHE B CHCTEME; B) YBETHUMTS KOHUEHTPALHIO
okcuaa azora (I).
5. 3anuuinTe BbIpaKeHHe KOHCTAHTbI PABHOBECHA A/ PEAKLIHH:
Hywy + Dy = 2H1,,
BbIMHC/INTL KOHCTAHTY PABHOBECHS PEAKLIMH, eC/IH HaualbHas KoHueHTpauns H, 6bina paBHa 0,5 mMonb/1,
HadaibHas KOHUEHTpauus Iy - 0.2 MOJIL/1 M K MOMEHTY paBHOBECHA npopearuposano 20% BOJOPO/A.

Huausuayansnoe 3ananue «dekTpoxumudeckne npoueccol. Kopposus Meraaios»
BAPHAHT N29

I, 3Banucath cXemy ranbBaHHYeCKOro s/leMeHTa, COCTOSILErO M3 KOBGATbTOBOTO H KaAMUEEORO 3JIEKTPOAOB,

MOTPYXKEHHBIX B PACTBOPbI CBOMX COfIel; HamucaTh ypaBHEHHS SJIEKTPOIHBIX MPOLECCOB; HAMMCATh

YPaBHEHHE peakilii, KOTOpas NpOTEKAeT B rajlbBAHHUECKOM DJIEMEHTE; PACCHHTATL 3/1EKTPOABHIKYLLYIO

CHITY TILBAHHYECKOTO SNEMEHTA NPH CTAHAAPTHBIX YCHOBHAX; PACCUMTATb HIEKTPOABHAKYLLYIO CHITY

ralbBAHMYECKONO d/eMeHTa npu Temnepatype 30 °C KoHLeHTpaumax Honos C(Cd™) = 0,4 monw/n:

C(Co™) = 0.3 monn/n.

JUts creaylownx BeWeCTs HAMKCATh YPaBHEHH 371EKTPOIHBIX [TPOLECCOB NPH DNEKTPOIM3e U YKA3aTh,

Kakde npoayKTbl oOpa3yroTes Ha KaTode U aHoue:

a) pacnaas CaBr, ¢ uHepTHBIMM 2nekTpoaamu; 6) pacTBop HBr ¢ LMHKOBBIM aHO0M; B) pacTBOp

St(NOs); ¢ rpaduToBbIMU 31eKTpOAaMK; T) pacTBop CoSO; ¢ HEpaCTBOPHUMbIMH 3E€KTPOJAMH.

3. Kakue npoayktel o0pasyloTes npH aMeKTpoinse BOAHORO pacteopa KCl ¢ uneprHbiMu 3ekTpogamu?
Hanuwure ypaBHeHHs 31eKTPOAHBIX MPOLECCOB. Bblumc1uTh Macey MM 00beM MpOAYKTOB Ha
7eKTpoaax . 00pasyloWHXes Npu Nponyckanuu Toka cuiaoi 10 A B Teuennu 30 MHHYT, €ClIH BBIXOJ
nponykTta coctapaget 70%.

4. COCTaBHTL CXeMY KOPPO3HOHHOTO FalbBAHMUECKOrO 3EMEHTA, BO3HUKAIOWETO BO BAAKHOM BO3IyXe
fIpH KOHTaKTe amoMUHUA W Xpoma. HanucaTs ypaBHeHWS 31EKTPOAHBIX MPOLECCOB M ypaBHeHHe
fnpotecca Koppo3Hi.

5. LIMHKOBYIO MAACTHHY. NOKPBITYIO MEXbIO, OMYCTHAW B pacTBop CepHOW kucaoThl. Onpeaenurte THN
HOKPLITHA. HANHLIMTE YyPABHEHHA DCKTPOAHBIX NPOLECCOR KOPPO3HH, €C/IH NOKPBITHE He paspyLUeHO M
B CJ1y4ae €ro paspyuieHHs, COCTaBbTE CXEMY FaNlbBAHHUYECKOrO d1eMEHTA.

(R
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Huansuayansuoe sananme «®azopnre PABHOBECHH B IeTePOreHHbIX CHETEMAXy
BAPHAHT Nel

I. Tlo nuarpamme nnaskocty ABYXKOMIOHEHTHOH cnctembl Mg-Ca onpenenure:

a) THIT AHATrPaMMbl;

6) umcno u Bua das, uncno KOMIIOHEHTOB W YHCIO cTeneHel cBOGORb At 06aacTei OHarpammel 1-X;

B) YMC/I0 M BHA a3, uHcio KOMIIOHEHTOB H YHCII0 CTereneit cBOGOab! 118 AHHME Auarpammbl AD, NF, DC,
CE, EO, ND, DM, LE, EB, CK, DP, EQ, AU, OS, YKa3aTh JIMHUHK CONHIyca U JIMKBH YA,

I) YMCI0 1 BHA das, uucio KOMITOHEHTOB M YHCII0 cTeneHed cBOGOaB! s ToueK A, D, C E, O,

1) TEMNEPATYPbI NAABAEHHS YHCTLIX KoMnoHenTos Mg u Ca;

€) TeMNepaTypy niasieHHs ¥ cocTas obpasytoLerocs xumudeckoro COEnMHEHUS;

K) TEMNEPATYPY MIIABNEHUS | cOCTAB IBTEKTHYECKHX CMeceii;

3) COCTAaB M Maccy TBepaoil H KHAKO a3, kotopsle o6pazyiorca MIpH OXJTAKACHHH KMIKOTO pacnsiaba
HauanbHOW Temniepatypel 800 C° jo Temnepatypsi 650 °C: wmacca pacniaasa - 200 r, ero
Me€pBOHAYAIbHBIN cocTaB - 45% Ca u 55% Mg.

3.4.TEMBI JTABOPATOPHBIX PABOT

I, Drepretuka xumnueckux fpoueccoB. Xumuyeckas TepMoaMHaMuka.

(Jlaboparopras paGora «Onpenesenue Temiosoro sddekra peakumu HeHTpaIH3aLHUy)
2. Xumuueckas knHeTHKa. XHUMHYecKoe paBHOBecHe.

(Jlaboparophas paGora «CKOPOCTb XMMHYECKOI peakunu. XuMuueckoe paBHOBeCHEY)
3. DnekTpoxumuueckue npoueccel. Kopposus mertannos.

(JlaGoparopnas paGora «Onekrponus. Kopposns)
4. da3oBble paBHOBECHS B F€TEPOreHHbIX CHCTEMaX.

(JlaGoparopnas patora «/Inarpamma nnaskocty ABYXKOMITOHEHTHOH CHCTEMBI»)

3.5.BOIIPOCHI K 3AYETY
(ITPOMEXYTOYHBLA KOHTPO.JIE 3HAHMH)

I, Tpeamer xumuu. ATOMHO-MOJ’IeKyﬂﬂpHaH Teopus. OCHOBHLIE MOHATHS: aTOM, MOJIeKYJa, HOH,

XHMHYECKHH dnement. [lpocTeie M criokibie eiectea. Moab. Monsphas macca. OKBHBANEHT,
JKBHBAJIEHTHAas macca.

2. CrexuOMeTpHUYECKHE 3aKOHbI: 33KOH SKBHBANGHTOB (MOHATHE 3KBUBANICHTA W SKBHBAJICHTHOH Macchl),
3AKOH MOCTOAHCTBA COCTABA XMMHYECKHX COETHHEHMIL.

3. Ta3sosbie 3akonbI: 3akon 00bEMHBIX OTHOLLEHHE, 3aKOH ABOTa/Ipo, 3aKOH 3KBHBAIEHTOB.

4. Crpoenue aroma u NIEpHOAHYECKas CHCTEMA HeMEeHTOB. KsanToBo-mexannueckas mogens aToma.

ATOMHas op6uTaD, ®opma aToMHbIX opburaneii (s, p).

KeaHToBbIe ynena, [punumnn Mayny. [paBuno Mynaa. Ipasuno Kneukosckoro.

[Tepronmueckas cucrema u MOPALOK 3aN0/IHEHHS JHEPreTHUECKHUX YPOBHEH B CTPYKTYpe aToMa.

7. Pamnychl atomMoB M HoHOB, DNEeKTPOOTPHLATENLHOCTD. DHeprus HoHM3aLmy, CPOLCTBO K 3/1€KTPOHY.
Mamenenne croiicts snementos 1 HX COCNMHEHHH 110 nepuonam u rpynnam.

8. OcHOBHble BHIbI XHUMH4ecko# cBa3u. [Ipupona xumuueckoi CBA3H. XapaKTePUCTHKH XHMHYECKOH CBATM.
9. KopaneHTHas CBA3b, MEXaHU3MbI ee 06pa3oBaHms: OOMEHHBbI, HAOHOPHO-aKLENTOPHBII.

10. Tonsprocts kosanenTho CBA3H. Teopust BaneHTHIX ceizeld u 00BACHEHME BANTEHTHOCTH 2MeMenTOR
MCTOLOM BaNeHTHLIX cBsleit. OcHOBHOE U BO30YIKIEHHOE COCTOIHHE aTOMa.

L1, Tpoctpancreennas CTPyKTYpa monekys. Tunbi cesseii — o, 7.

12, HMounas caass. Metannuueckas cassp.

13, ®usnueckoe cocrosime Betwecta. Teepmoe Teno. DHEPrus  KpucTanaMyeckoi peteTku. Tunei
KPHCTA/LIHYECKUX CTPYKTYD M UX CBOMCTBEA,

14, Knaceuduranus XHMHUCCKHX  cOoefMHenn. bunapHble COCMMHEHHA, UX OCHOBHbIe THIIBI, CTelewb
OkucaeHus. CocTaB GHHAPHBIX COEaHHEHME,

15. Kucnotsr, con, OCHOBAHMS, OKCHABL, HX KIACCHDMKALIUA U XHMHYECKHe CBOHCTBA.

16. Csotictsa amdoTepHocTH. Peakiunonnas CTOCOOHOCTE aM(OTEPHBIX OKCHAOH U THAPOKCHAOB.

17, Xumuueckas TepmoanHamuka. Tonatie xumuueckoii cucrempy, Tumbl cucrem. Pasnosechoe COCTOSIHHE
CHCTEMbI.

AN
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18. Tunbl TepMOAMHAMHUUECKIUX NPOLIECCOB: OGpaTHMble, HeOGpaTUMble, CaMoTIpOHU3BOJIbHbIE, PABHOBECHDIE.
OCHOBHblE IOHATHS TEPMOAHHAMUKH: BHYTPEHHSS JHEPrua, paboTa, TernoTa.

19. Tlepseiit 3akon Tepmoaunamuky. Ionstre sutanbnuu. Ten oo 3(hekT peakunu, IK30TEPMUYECKHE H
DHAOTEPMHUECKHE PEAKLIMH,

20. TepMoXHMHUECKHE ypaBHEHHS H HX OCOOEHHOCTH. CranaapTHble TEMI0Thl 00pa3oBaHNUa BELLECTB.

21. 3akon Tecca, caemctsme W3 3akona [ecca. TloHATHe SHTpOnMH. Btopoli # Tperui 3akon
TEPMOAMHAMHKH.

22. CamompoOH3IOBOMbHbBIE NPOLECCHl. DHTANLIHHHBIA W SHTPOMTHIHDIA (GAKTOPbl XHMHYECKHX peaKLHii.
Dueprus ['ub6ca.

23. Xumuueckas kuHeTHKa. ['OMoreHHble u reTeporeHHeie peakurd. CKOpOCTb XMMHUYECKOW peakluM.
DaKTopbl, BAUAIOLLHE HA CKOPOCTD PEAKLIMH.

24. BanAHMe KOHUEHTPALMM Ha CKOPOCTh peakLMu. 3akoH AedcrBytownx macc. KoHcraHTa ckopocTH
peaKkuny.

25. BausHHe TeMrepaTypbl Ha CKOPOCTb PEaKLIHH. [Mpasuno Bant-T'odda. DHeprus akTHBALMK M YpaBHeHKe
AppeHuyca.

26. 3aBMCMMOCTH CKOPOCTH peakiiMH OT Katanusaropa. Karanus

27. OGparnmble 1 HeOGPATHMbIE XMMHUECKHE PeakUHH. XHMHUECKOE paBHoBecue. Koncranra pasHOBecHs.
3akon aefictyrownx Mace s pasiosecus. Tpununn Jle-1latenve. CABUT XMMUYECKOFO PaBHOBECHS.

28. OKHCNUTENLHO-BOCCTAHOBHTENbHbIE peakiun. CTeNeHb OKHCAEHHS, OKHCIEHHE W BOCCTAHOBJIEHME.
DAEKTPOAHbIE TpOLECChl. DeKTPoAHbIE noTeHuuan. Ypastenne Hepcra.

29. TanbBanuuecknit deMeHT. DNeKTPOXUMHYECKHE npouecchbl. DNEKTPOABHKYLLAS CHIIA Fa/lbBAHUHECKOrO
aemenTa. CTaHAapTHBIA BOLOPOAHbIH 3MEKTPOLL.

30. DnexTposnz B pacuiase. DNeKTPONH3 B pacTBOPE.

31. 3Bakows Papanes. Beixoa 1o Toky.

32. Kopposus MeTaioB: XMMHUECKas, dIeKTPOXHMHYECKas.

33. 3awmTa METAIOB OT KOPPO3HH.

34. ®azossle pasHosecus. Maza, reTeporeHHas W roMoreHHas CHCTeMa. [IpaBuno da3z T'ub66ea. Crenenn
¢B00OABI, KOMITOHEHT. OAHOKOMIOHEHTHbIe cHcTeMbI. JIHarpaMMa COCTOSHHSA BObI.

35. JlnarpamMMbi M1aBKOCTH ABYXKOMIOHEHTHBIX CHCTEM. DBTEKTHKA. ITpaBuno peivara.

36. Teepnbie pactopbl. THITbI TBEpABIX PACTBOPOB: 3aMeLLeHHH, BHEJPEHUS, BEIUHTAHHUA.

[IPUMEP BAPHUAHTA BUJIETA K 3AUETY
Buer Nel

I CamonpounsoBosbHble NPOUEecchl. DHTANBAHIHBIA M SHTPONHHHLIH $akTOpEl XMMHYECKHX peakumii.
Oneprua ['166ca. Kak 3aBHCHT CKOPOCTL XMMHUECKOI peakuuu OT KOHLEHTpaUKH peareHTos?

2. Binanue KOHUEHTPAUMM Ha CKOPOCTb peakUWH. 3aKkoH AeiicTBytownx mace. KoHeranrta ckopoctu
peaKumH.

3. Paccuntas 3HaueHue usmeHeHus svepruu ['uBGca, ycTaHoBMTE, B KakoM HaNpaBJIeHHH MOXeT
MpoTeKaTh peakuus npu 25 'C.

Fe:O03mey + 3C pagum, = 2Fe sy + 3CO,,

4. Kakne npoaykrbi 06pasyioTcs npu deKTPoIn3e BOAHOIO pactsopa MgCl,? Hanuwnre ypasHenus
PAEKTPOAHBIX  nipoueccos.  Kakue KonudecTBa NPOAYKTOB 0Opa3syloOTCs HA 3eKTPOLAX, eCiH
NpOMNycKaTk Yepes pacTBOP TOK B TeHeHHe vaca cHnoil 2,5 A?

4. METOIHYECKUE MATEPHAJIBI

Hlna obecnevenns npouecca ofydeHus M peuienus 3anad ofyuenus HCTIONL3YIOTCS  CleayroLIHe

MaTepHaibl:

—  MCETONMHECKHE MATepHasibl, ONpeAe/siolne MPOLELYPbl OLEHUBAHHA 3HAHWH, YMEHHH, HaBbLIKOB W

(M) ONbITA AEATENLHOCTH, XAPAKTEPU3YIOLIMX YTarlbl (opM UPOBAHHSA KOMIIETEHLIUH, B COCTABE!

OcHhoBHast auTEpaTYpa
I. Koposun H.B. O6was xumus : yuebuuk aas srysos / H. B. Kopoeun. - 7-e u3a., uenp. - M. : Beicwas
wkosa, 2006. - 556[4] c. : un., Tabn. - (IMobeaurens KOHKypca y4eOHMKOB). - BuGanorp.: ¢. 546. -Tpeam.
ykaz.:c. 547-558. (aynn: 218 ok3; cusl: | 9k3.; cusS: | aka.: Beero 220 3K3.)
2. OcHoBbl obUIeH W QUIHUECKON XMMHH [DaexTponnslii pecype]: YueGnoe mnocoGue/ M.B. Tuxonopa,
H.A.Exumosa; Tomekuit rocyaapeTseHHbii yHHBEpCHTET cUcTeM YNpaBieHus u paanosnektporuku (Tomek),
Kadenpa pannossiekTpoHHbIX TEXHONOTHI W IKOAOrHYECKOrO MOHHTOPHHIa. - DJIEKTPOH. TEKCTOBbLIE AAH. -
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Tomck: 2015, 200 . ( https://edu‘tusur.ru/training/pub]ications/S]36)
Honoauurensnas JHTEeparypa
L. Fnunka HJL O6was xumug - yuebnoe nocobue s By308 / H. JI. I'munika. - | 1-e w3z, - M.-J]. © XuMus,
1964. - 688 ¢. : un., Tabs. - Hmen. ykas.: ¢. 669-670. - Hpeam. ykas.: c. 671-688. (aynn: 37 oka.; Beero 37 JK3.)
2. Axmertos H.C. Heopranuyeckas xumus - y4eOHoe nocobue nng By30B / H. C. AxmetoB. - M. : Bbrcmiag
wkona, 1969. - 638[2] ¢. : un. - [penm. ykas.: ¢. 629-639. - | u. (cusl: 1 9x3.; aynn: 12 9K3.; cu3l: 2 9K3..;
Bcero 15 5k3.)
3. Xumus: YueGroe nocobue / I B. CMupros, I'. M. AxyHuna; Munucreperso obpasosanua Poccuiickoi
Geaepaunn, Tomekuii FOCYJAPCTBEHHbIH YHUBEPCUTET cHeTem YNPABACHUS H PANHOdIEKTPOHKKH, Kadenpa
TEXHOMOTHH PAAHOAEKTPOHHOM annaparyper. - Tomck : TMIYIO, 2000. - 157 ¢. - ML (aynn: 27 9k3.; cus]: 3
IK3.; ¢435: 19K3.; Beero 31 IK3.)
4. I'nunka HJL 3agaun u YHUPDKHEHHA No 0OWeH Xumuu : Vuebhoe rocobue ang Bysos / H. JI. launka. - 20-
© W3l crepeotrn. - M. Xumus, 1973, - 263[1]c.:mn.-Bb. 1. (‘aynn: 37 sx3.; cusl: I9K3.; Beero 38 sk3.)
5. Yukuu EB.  Xumug [Texer]: yueGHoe nocoGue / E. B. Yukun: Munucrepetso ofpazosanns u HayKu
Poceniickoi Deaepaunn,  Tomckuii FOCYNApCTBEHHBIH  YHUBEpPCHTET — cHeTe yipaBaeHuss u
PALHOYIEKTPOHUKH (Tomck), dakynbrerT AMCTAHUHMOHHOrO ofyuenus. - Tomek: Db Kowrenr, 2012. - 170 ¢.-
HA. - bubanorp.: ¢. 157, (ayun: 57 sk3., cusl: 3 9K3., €u35: 2 oK3.; BCero 62 3K3).
6. Xumus [DnekTpoHHbIii pecype] @ yueGHoe nocoGue / E. B. Yukun ; Tomckuii rOCYapCTBEHHBI
YHUBEPCHTET CHCTEM YIIpaBieHHs W pannosnekTponuky (Tomek), Kadeupa PaAHOSNIEKTPOHHBIX TEXHOMOI U
H SKOJA0rHHECKOro MOHHTOPHHT A, - DNeKTPOH. TekcToBbIE naH, - Tomcek : [6. u.], 2012. - on-line, 170 ¢. - B. 1.
( http://edu.tusur.ru/training/gublications/l 138)
YueGuo-meronnueckue nocoGus H nIporpammHuoe obeciieyenne

Has oGecnevenun AHCUHIVIMHBI HCHOAB3YIOTCS citeqywiune YMII:
I, Xumusg [D1eKTPOHHbI pecypc]: Meroanueckue YKA3AHUA 119 NPOBENEHHS MPAKTHUYECKUX 3aHATHH H

2lec. (https://edu.tusur.ru/training/publications/S]37)

Yukun E.B. JlaGoparophbie paGors o Xumun [Teker]: yuebHo-meTonnueckoe nocodue / E. B. Yukun;

MuHucTepeTBo o0pazoBanns HaykH  Poccuiickoii Denepaunn, Tomckuii rocynapcTBeHHbI

YHUBEPCHTET — CHCTEM  yripaBienus u padnosaekTponuku  (Tomck), Kadenpa PaaHOIEKTPOHHBIX

TEXHOJIOTHIH K 3KONOTHYeCKOro MOHHTOpHHTa. - Tomek : TYCVYP, 2012, - 77 ¢. - ui., Tabn. - buGnuorp.: ¢,

73. (ayn: 45 k3., cusl: 3 9K3., cu35 : 2 9K3.: BCero 5] 3K3.)

3. Yukun E.B. CBopruk 3anau no o6ueli xumuy [Teker] : yue6ho-meTonnueckoe nocodue / E. B. Ynkunu;
PeL. KaH. Xum. Hayk A. M. ananos: peu. C. . Anekcaugposa; Munncereperso obpazoBaHMs u HayKH
Poceutickoii Denepaunn,  Tomekuii FOCYNapCTBEHHBIN  yHUBEPCHTET — CclcTen yhOpaejeHus u
PAIUOIICKTPOHHKH (Tomek). - Tomek: Tomekuii FOCYAapCTBEHHbIH YHHBEPCUTET cHeTeM YIpaBieHus u
pannodexTponuku, 2015. - 296 ¢. (POTHOM: 50 9K3.5 cusl: | ok3; cuss: § 9K3.; ayHa: 48 sk3.; Bcero 100
3K3.)

4. Yukun E.B. JIaGopatopheie paGori o XHMHH [ D1eKTPOHHbIH pecype] @ ydeGHo-MeToanyeckoe rnocotue /
E. B. Yukun ; Tomckuii FOCYNApCTBEHHBIN yHUBEPCUTET clcTem YNPABNCHAA W PaaHOIEKTPOHHKH
(Tomek), Kadenpa PAlHOSNEKTPOHHBIX TEXHONOMHH 1 IKOJIOPHYECKOro  MOHHTOPHHTa. - DNeKTpoH.
TeRCTOBRIC  naH. - Tomck: 6. wu]. 2012, - on-line, 78 ¢ . g u.

b

5. Yukun EB. COopHuk 3anay u YHPKHEHHHA 110 obwel XumMuu [DnexTporHbiii pecype] / E. B. Unkun;
Tomeknii FOCYRapCTBeHHbIH yHUBEPCUTET CHeTem YTPaBACHNA H PafHOdTEKTPOHHKY (Tomek), Kadenpa
PAAHOSNCKTPOHHBIX TEXHONOIHIT M 9KONOrMYeCKOrq MOHUTOPHHTA. - DeKTPOH. TekcToBbIe aan. - Tomck:

(6. 1.],2012. - on-line, 220 ¢. - b. u. (httg://edu.tusux:ru/training[publications/642)
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