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DenepainbHoe rocy1apeTBeHHOE GI0LKeTHOE 06pa3oBaTe/bHOE YUPEskAeHHE BHICIIEr0 MPO(ECCHOHATLHOT0 00pa3oBaHus

«TOMCKMH I'OCYJAPCTBEHHBIN YHUBEPCUTET CUCTEM VITPABJIEHUS U PAJTMOBJIEKTPOHUKM»
(TYCYP)
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AupexTop aenapraMenTa o0pa3oBaHus
(HpQﬁp?rop 110 y4e6Hoii paGoTe)
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PABOYASI ITIPOTPAMMA YYEBHOU JUCHUITJINHBI

Xumust
YpoBeHb 0cHOBHOI 06pa3oBaTebHOIT IPOrpaMMBbi GakasaBpuar
Hanpasnenue noarorosku 11.03.04 D/1eKTPOHHKA H HAHOYIEKTPOHHKA
Mpodumn: KBanToBasi u onTHveckast 31eKTPOHUKA
Dopma o6yyeHus OuHast
DakyabTeT INEKTPOHHOM TexHHKH (DPIT)
Kadenpa OIT (31K TPOHHBIX IPHOOPOB)
Kype 1 Cemectp 1

Yuebubiii naan nadopa 2013 roga 1 noc/eay0LnX Jer.
Pacnpeaenenne pabouero Bpevenu:
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Jlekuun 14 14 | yacos
JlaGopaTopusie pa6oTsi 12 12 | yacos
IpakTnyeckue 3ansTus 10 10 | gacos
Kypcosoii npoext/pa6ora (KPC) (ayauropuas) 4acoB
Bcero ayauTopHbIX 3aHATHI (Cymma 1-4) | 36 36 | yacos
M3 nux B uHTepakTHBHOI dopyve | 3() 30 | yacos
CamocrosTensuas paGora cryaentos (CPC) | 36 ‘ 36 | yacos
Bcero (6e3 ax3amena) (Cymma §,7) | 72 72 | yacos
Camocr. paGoTa Ha n0AroTOBKY, caavy HK3aMeHa 36 36 | yacos
O6was TpyroemMmkoceTh (Cymma 8,9) | 108 . 108 | gacos
(B 3a4€THBIX euHHLAX) | 3 3 |3ET |
IK3aMeH 1 cemecrp
Tomek 2016
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Paccmotpena u o1o0peHa Ha 3aceaHuu Kadeaps
npotokon Ne 46 or « 29 » 8 2017 1.

Jluer cormacoBanumii

Pabouas mnporpamma cocrasiena ¢ ywerom TpeGoBaHmMil ®enepansHoro  ['ocyaapcrBeHHOrO
00pa3soBaTebHOTO CTaHJApTa BBHICHIETO NPO(ECCHOHATBHOTO obpasosanust (®I'OC BO) Tpernero
TIOKOJICHHL 10 HAIPAaBIICHMIO MOATOTOBKH Oakanaspa 11.03.04 «3/IeKTPOHHKA M HAHOYIEKTPOHHKAY,
yrBepxensoro 12 mapra 2015 r., Ne 218, pacemorpena u YTBEepIK/IeHa Ha 3acenanuu Kadeapsl POTOM
«17» mast 2016 r., mpoTokon Ne 45,

Paspaborynk: 7// , / ’
CTapIIui [pernoIaBaTeb V/ / N, / M.B. Tuxonosa
v
3aB. kadenpoit POTOIM / MY’ B.U.Tyes
i

PaGowas nporpamma corsacosana ¢ pakyssrerom, Mpo(uIMpyIoIIeit 1 BBITyCKatomeH kadexpamnu
HAIPaBJICHUS MIOINOTOBKH (CHEHAILHOCTH ).

/ Jlekan ®OT f?]/%fu% A. W. Bopounn
4

{
/3&3. Kadeapoit 1T < = C.M. lllannapos
OKCIIepTHI:
K.X.H, JIOLEeHT Kaenpsr POTOM U (Qu/% . W.A Exumosa
[4
K.0.H, oneHT Kadeaps PRTAOM H.H. Hecmenosa
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1. e 1 331294 AUCHMIIMHDI:

Henbro mnpenonaBaHus  AUCLHUIUIMHBL  SIBJISETCS  M3YYEHHE  XUMHYECKMX CHCTEM W
(GyHIaMEHTaJIBHBIX 3aKOHOB XMMHUU C MO3ULHUI COBPEMEHHON HAayKH, a Takke (OpMHpPOBAHUE HABBIKOB
9KCIIEPUMEHTAJIBHBIX UCCIEA0BAaHUN AJI U3YUYEHHUs CBOMCTB BEILECTB U UX PEAKLIUOHHON CIIOCOOHOCTH.
OCHOBHBIMH 3aJJa4aMM HU3Y4YEHUS TUCLMIUIMHBI ABJSIIOTCA: U3yYEHHE XMMHUYECKUX CHCTEM; M3ydeHHUe
(byHIaMEHTAIbHBIX 3aKOHOB XUMHH; U3YY€HUE CBOMCTB BEUIECTB U X PEAKIIMOHHON CIIOCOOHOCTH.

2. MecTo aucuunjnHbl B cTpykrype OOIIL:

Juctumnba “Xumust ”  sBusiercss 0a30BOM JAUCHMILIMHON ecTtecTBeHHOHayuHoro nukina (b1.5.7) npu
IOJrOTOBKE OakalaBpoB I10 HANpPaBJICHUIO «3JIEKTPOHHMKA W HAHONIEKTPOHHKA» W HeoOXoauma i
U3Y4YEHUs] TOCHEAYIOIIMX JTUCHUIUIMH — «MaTepUalibl JJIEKTPOHHONW TEXHHUKH», <«OKOJIOTHS,
«0€3011aCHOCTh KU3HEACATEIIbHOCTH.

3. TpeGoBaHusi K pe3yJibTaTaM OCBOCHHS TUCHUIINHBI:

ITponiecc n3yueHust JUCUMIUIMHBI HAlIpaBjeH Ha (POPMUPOBAHHE CIEAYIOUIMX KOMIIETECHIIMII:
OIIK-1(cnocobnocms npedcmasnsimo a0eK8amuylo CO8PEMEHHOMY YPOGHIO 3HAHUU HAYYHYIO KAPMUHY
MUpa Ha OCHO8€ 3HAHUSA OCHOGHBIX NONOJCEHUl, 3AKOHO8 U Memoo08 eCmecmeeHHbIX HAYK U
MaAMeMamuxu)

OIIK-2 (cnocobnocmb 6blAGNIAMb €CMEeCmE8EeHHOHAYUHYIO CYWHOCMb NpOoONeM, BO3HUKAIOWUX 6 X00e
npogeccUoOHanbHOU  OesimenIbHOCMU, NPUGIeKamsb Olsl UX peuleHUss COOMEemCmayIowull  u3uKo-
MamemamuyecKkull annapam,)

B pe3ynbrare n3yueHus: AMCUMIIIMHBI CTYJAEHT JTOJIKEH:

3namp: ocHosHble NOHAMUS U 3aKOHbI XUMUU, MeopemuiecKue 0CHO8bl CMPOeHUs 8ewecmsd, coUCmeda
geujecme U Ux peaKyuoHHyl0 cnocoOHOCMb, YCIO08US NPOMEKAHUs peaxkyull, akmopwl, eiuaowue Ha
CKOpOCMb U HAnpasieHue NPomeKanus peakyuu, dHepeemudecKue UsMeHenus 6 npoyecce npomeKaHus
peaxyuu, 3aKOHOMEePHOCIU NPOMEKAHUSA ITIEKMPOXUMUYECKUX NPOYECCO8, NPOYECChl KOPPO3UU MEMAN08
U Memoobl 3auumsl Om KOPPOo3uuU.

Ymemsv: ucnonvzosame meopemuueckue 3nanus OnA  pewileHUs NPAKMUYECKUX — 3a0ay,  Ons
unmepnpemayuyu pe3yibmamos IKCHePUMEHMA, UCHOIb308aAMb AN20PUMMbL peuleHus NpaKmuieckux
3a0au.

Bnaoems: nagvikamu camocmosmenvho2o noucka uHgopmayuu u npopadomxu meopemulecKo2o
Mamepuana;, HAGLIKAMU NOCMAHOBKU yeneu U 3a0ay IKCNEePpUMEHmda, UCX00s U3 MeopemudecKux
npPeonocwioK, HABbIKAMU 00pAOOMKU pe3yIbmamos >IKCNepUMEHma ¢ UCHONIb308AHUEM QUIUKO-
MamemMamuyecko20 annapamd.

4. O6beM AUCUMILIMHBI M BUABI Y4eOHO#i padoThI

O61ua;1 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJISAACT 3 3aYeTHBIX CAUHUIBI.

Bun yae6Hoit paboThI Beero 4acos - geMeCTpI)I
AyauTopHbIe 3aHATHS (BCEro) 36 36
B tom uncie:
Jleknuu 14 14
JlaGoparopusie pabots! (JIP) 12 12
IMpaktuyeckue 3anstus (113) 10 10
Cemunapsl (C)

Komnoxksuywms! (K)
Kypcogoit mpoekt/(paboTa) (aynuTopHas Harpy3ka)
Jlpyeue suovl ayoumophou pabomul

CamocTosiTe1bHasi padoTa (Bcero) 72 72
B tom uncine: - -
ITpopaboTka JEKITMOHHOTO MaTepraia 12 12
CocTaBieHHE KOHCIIEKTOB 2 2
IToAroToBKa K NPaKTUYECKUM 3aHSTUSIM 16 16
IToaroroska x 1a00paTOpHEIM paboTamM 6 6
Bua npoMexxyTO4HO# aTTecTaniy (9K3aMeH) 36 36
OO01mas TpyI0eMKOCTh Yac 108 108
3auetHsle Epunaniel TpynoeMkocTu 3 3
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5. Conepxxanue IMCUUNIMHBI
5.1. Pa3nesnbl JUCHUIJINH U BUABI 3aHATHNA

[aa]
S - I
No E i E E E [g E % S '%\ DopMHUpyEMBIE
W HanmeHoBaHue paszena TUCIUIUIAHEL = g e8| & = [2¢ 5 Z g KOMITCTEHIINH
2 |SE|FESEg g5
R
1. | OcHOBHbIEC NOHSTHUS U 3aKOHBI XUMHHU. 2 1 4 7 OIIK-1, OIIK-2
2. OCHOBHBIE KITaCCHl HEOPTaHUIECKIX COSTNHCHHM. 1 5 6 OIIK-1, OIIK-2
PeaknmonHas cmtocOOHOCTB BEIIECTB.
3. | DHepreTuka XMMHUYECKHX MIPOIECCOB. XUMHUIECKAs 3 4 ) 8 17 OIIK-1, OITK-2
TEpMOANHAMHUKA.
4. | Xumuueckas KHHETHKA. XUMHUYECKOE PABHOBECHE. 3 4 3 8 18 OIIK-1, OITK-2
5. OnexTpoxuMudeckue nporeccel. Kopposus 6 4 3 1 24 OIIK-1, OIIK-2
METAJIOB.
5.2. Conep:xanue pa3iesioB JMCUMILIUHBI (110 JEKIUSIM)
Ne | HaumeHoBaHue TpynoeMkocTsb Popmupyemeie
ConeprxaHue pa3ienoB KOMIIETSHIINH
/m paszeinos (dac.)
1. OCHOBHEIE IIpeamer xumun. ATOMHO-MOJIEKY IsipHast Teopusi. OCHOBHBIE 2 OIIK-1
HOHSTHUS U HOHSTHUS: aTOM, MOJIEKYJIa, HOH, XUMUYecKHii anemenT. [IpocTeie
3aKOHBI XUMHUH U CIIOXKHBIE BemecTBa. Moub. MonsipHast Macca. DKBUBAJICHT,
9KBHBaJeHTHas Macca. CTeXHMOMETPHUUYECKHE 3aKOHBI: 3aKOH
SKBHBAJIECHTOB (TTOHSITHE YKBHBAJICHTA U SKBHBAJIICHTHOH MAaccChl),
3aKOH ITIOCTOSTHCTBA COCTaBa XMMUYECKUX COeMHEHUH. ['a3oBbIe
3aKOHBI: 3aKOH OOBEMHBIX OTHOILICHUH, 3aKOH ABOTapo, 3aKOH
SKBHBAIECHTOB
2. DHepreTuka Xummyeckas TepMoanHaMuKka. [IoHATHE XUMIYECKOI CHCTEMBI. 3 OIIK-1
XUMHYECKUX Tune! cucreM. PaBHOBeCHOE COCTOSIHHE CUCTEMBI. THITBI
HPOLIECCOB. TEPMOMHAMUYECKHX IPOIECCOB: 00paTHMbIe, HEOOpaTHMBIE,
Xumnueckas CaMOIPON3BOJIbHBIE, paBHOBECHBIE. OCHOBHBIE TIOHSATHS
TEpPMOJIMHAMUKA. | TEPMOAWHAMHKH: BHYTPEHH:SI SHEpPrus, paboTa, TeIIoTa.
IlepBriit 3akoH TepmoauHaMuky. [lonsaTue snTanenuu. TemnoBon
3¢ GeKT peakun, IK30TePMIUECKHE 1 YHIOTEPMIUECKHE
peakruu. TepMOXUMHIECKHEe YpaBHEHHS H KX OCOOCHHOCTH.
CraHmapTHBIE TEIDIOTH 00pa30BaHMs BellecTB. 3akoH ['ecca,
cienctBue u3 3akoHa ['ecca. IlonsTue sHTponuu. Bropoii u
TpeTHi 3aKOH TepMoArHaMHUKH. CaMONPOH30BOJIEHEIE TIPOLIECCHI.
DHTaNBIMIHBINA U SHTPONUIHBIN (aKTOPhl XUMHUUECKUX
peaknuii. Jueprus ['nbdoca.
3. Xumuueckas Xumuueckas KUHEeTHKa. ['OMOreHHbIe ¥ reTepOoreHHble PeaKiiu. 3 OIIK-1
KUHETHKA. CkopocTh XUMHIUYeCKOH peakiu. PakTophl, BIUAIOMNE HA
Xumnaeckoe CKOPOCTh peakIyy. BimsiHue KOHIEHTpAIK HAa CKOPOCTh
paBHOBEcCHE. peakmuu. 3akoH AelcTByomux Macc. Koncranra ckopoctu
peakmuu. Bimstane TemMnepaTypsl Ha CKOPOCTD PEaKIUH.
I[TpaBuno Bant-I'odda. DHeprus akTHBaUy U ypaBHEHHE
AppeHuyca. 3aBUCUMOCTb CKOPOCTH PEAaKLUH OT KaTaJIu3aTopa.
Karanuz O6patumblie 1 HEOOPATHMbIC XUMHUYCCKHE PEAKIIHH.
Xumnueckoe paBHoBecue. KoHcTaHTa paBHOBecHS. 3aKOH
JeficTByrounx mace st papHoBecus. [Ipunnun Jle-Ilatense.
CaBHT XUMHUYECKOTO PAaBHOBECHSI.
4, Onektpoxumude | OKHCIUTEIHLHO-BOCCTAHOBHUTEbHBIE peakiuu. CTeneHb 6 OIlK-1
CKHE MPOIIECCHI. OKHUCJICHUsI, OKHCIICHHE U BOCCTAHOBIICHHE. DIIEKTPOIHbIE
Koppo3zus npowecchl. DIEKTPOIHbIE MOTeHIMaN. Y paBHeHne HepHera.
METaJUIOB. [anbpBaHUYECKHIA SJIEMEHT. DIIEKTPOXUMUYECKHE MTPOLIECCHI.
DJeKTPOABIKYIIAS CHJIA FATbBAHWIECKOTO HIIEMEHTA.
CraHmapTHEIH BOJOPOAHBIH AIIEKTPO. DIEKTPOIN3 B PACIIIABE.
OnexTponu3 B pacTBope. 3akoHsl apanest. Berxos mo Toky.
Koppo3ust MeTamioB: xuMudeckas, IeKTPOXUMUIEcKast. 3aIuTa
METaJUIOB OT KOPPO3HH.

5.3. Pa3nesbl AMCHMILNIMHBI M MEKIMCUMILIHHAPHBIE CBSA3H ¢ 00eceYBAIMMU (MPeIbI1yMM)
U o0ecnieynBaeMbIMU (MOCIEAYHOIMMHU) TUCHUIITIMHAMMA
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No HaumenoBanue No Ne pa3fenoB JaHHOUM TUCIUIUIMHBI U3 Ta0I.5.1, 11 KOTOPBIX HEOOXOAUMO
n/n o0ecreunBaroIIx n3y4eHue odecrieunBaronuxX (IpeIbIAyINX) U 00eCIeYMBaEMbIX
(IpenpILyux) u (mocnenyomux) TMCIUILIHH
o0ecreunBaeMbIX 1 2 3 4 5
(mocenyoImux) JUCIUIUINH
Ipeasiaymme AMCHUNIHHBI
1. | ®usuka + + + + +
2. | Maremaruka + + + + +
[Mocaenywonmue TUCHANIHHBI
1. Matepuansl 3JIEKTPOHHOI + + + + +
TEXHHUKH
2. | DOxonorus + + + + +
3. | besonacHocth + + + + +
KHU3HEACATCIHHOCTH
5.4. CooTBeTCcTBHE KOMIIETEHIUH, GOPMUPYEMBbIX IPH H3Y4YEeHHH AUCHHUILIMHBL, U BUI0B 3aHATHIA
[lepeuenn Bunel 3ansuii DopMBbI KOHTPOJIS
KOMITETEHIINH 1 7126 Tp. KP/KII | CPC (npumepui)
OIIK-1 + + + + KoHcnekr, ycTHBIN OTBET, IPOBEPKA HHAUBUAYATbHBIX
3aJlaHui, KOHTPOJIBHAs paboTa, OTYET MO J1TabopaTOPHOH
pabote
OIIK-2 + + + YCTHBIN OTBET, IPOBEPKA MHANBUAYAIBHBIX 3a/1aHUH,
KOHTpOJIbHAsl paboTa, OTUET 1o JabopaTopHOH paboTte

JI — nexuwus, [Ip — mpakTiueckue u ceMHUHapcKue 3ausaTus, Jlab — maboparopusie padorsr, KP/KII —
KypcoBas pabora/mpoekt, CPC — camocTosiTenpHas paboTa CTyAeHTa

6. Metoabl 1 (popMbI OPraHu3anuu 00y4eHust

TexHoaornu HHTCPAKTUBHOI'0 oﬁyqemm IPpU PpasHbIX (bopMax 3aHSTHI B Yacax

DopMbl Jlexuun [paktuueckne | JlaGopaTopHbie Beero
MeTo bl (qac) 3aHATHA (Jac) paboTsI (4ac)
IT-meTons! (mpoBeneHue 3aHATHH B popme Oecen ¢ 12 12
HCIIOJIb30BaHUEM MIPE3CHTAIIHIA)
Pabora B komMaH[e (IpOBEICHUE 3aHATHH C
HCIIOJIb30BAaHUEM KOMAHHOTO PEIICHHS 8 10 18
MOCTAaBJIEHHBIX 3a/1a4 C AJIeMEHTaMU
CaMOKOHTPOJIS)
HWTOro HHTEPaKTHBHBIX 3aHATHIA 12 8 10 30
7. JIaGopaTOpHBIN NPAKTHKYM
Ne Ne paznena HaumenoBanue 1a60paTopHBIX padoT Tpyno- Komnerenmuu
1/ JTUCUHUTIIMHBI U3 €MKOCTh
Tabm. 5.1 (dac.)
1. 3 Omnpenenenne TerwioBoro 3¢dexra peakuuy HeUTpaTH3auI 4 OIIK-1, OIIK-2
2. 4 CKOpOCTh XUMUYECKUX peakiuii. XUMHIECKOe PaBHOBECHE. 4 OIIK-1, OIIK-2
3. 5 Dnexrponus. Kopposust 4 OIIK-1, OIIK-2
8. IlpakTHyecKkue 3aHATHS (CEMUHAPDI)
Ne Ne pasnena Temarnka npakTHUECKUX 3aHATHI (CEMHHAPOB) Tpyno- Komnerenuun
/i JMCLUIUTHHBI U3 €MKOCTh
Tabm. 5.1 (gac.)
1. 1 OCHOBHEBIE TTOHATHS U 3aKOHBI XUMUHU 1 OIIK-1, OIIK-2
2. 2 OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX COeMHEHH. Peakuinonnas 1 OIIK-1, OIIK-2
CIOCOOHOCTH BEIIECTB.
3. 3 OHepreTHKa XUMHUECKUX TPOIecCOB. XUMHIECKas TEPMOIMHAMHUKA. 2 OIIK-1, OIIK-2
4. 4 Xumuyeckass KHHETHKA. XMMUYECKOe paBHOBECHUE. 3 OIIK-1, OIIK-2
5. 5 DJIeKTPOXUMHUYECKHe Mporecchl. Koppo3ust Metasuios. 3 OIIK-1, OIIK-2
9. CamocrosiTesbHasi padoTa
Ne Ne paznena TemaTuka caMoCTOATENbHOI PaboThl Tpyno- Komme- KoHTpOb BBINOTHEHHS
n/n JIUCIATIIAHBI (Oemanuzayusi) €MKOCTb TEHIIUN paboTs
u3 Tab. 5.1 (uac.)
1 1 IIpopaboTka JIEeKIIMOHHOTO MaTepHana 2 OIIK-1 Koncnexr, ycTHBINH OTBET
IToaroToBka K MPakTUYECKOMY 3aHATHIO. 2 OIIK-1, ITposepka
(Pewenue 3aa4 1o teme. VHIMBHIyaIbHbIC OIIK-2 WHIUBHAYaJIbHBIX 3a1aHUIH,
3a7aHus 110 TeME pa3zena) KOHTpOJIbHAs paboTa
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2 2 CocraBieHHe KOHCIIEKTa 110 TeMe pasjiena 2 OIIK-1 Koucnexr, ycTHblif 0TBET
(Knaccupuranust XAMHYECKHX COCNHEHUIA.
Crenenb okucneHus. OCHOBHBIE KITaCChI
HEOpraHW4ecKux coequHeHuit. Kucnotsl, cony,
OCHOBAaHUsI, OKCHJIbI, UX KJIACCU(UKALHUA 1
XHMHUYECKHe cBoiicTBa. KHCIOTHO-OCHOBHBIC
cBoiicTBa BemecTB. CBolcTBa aM(OTEpHOCTH.
PeakipoHHast CoCOOHOCTH aM(POTEPHBIX
OKCHIOB ¥ TUIPOKCHAOB. THIIBI COJICH.
M3MeHeHne KHCIOTHO-OCHOBHBIX CBOMCTB
3JIEMEHTOB 10 IEPUO/IaM U TPyIIIIaM.
DIEKTPONUTHL. DIEKTPOIUTHYECKAS
JACCOIMALINSL. )
IToaroToBKa K MPakTUUECKOMY 3aHSATHIO. 3 OIIK-1, ITposepka
(Pewenue 3aa4 1o teMe. VHIUBHIyaIbHbIC OIIK-2 WHIUBHAYaIbHBIX 3a1aHUI,
3aJaHus 110 TeME pa3zesa) KOHTpOJIbHAs paboTa
3 3 TIpopaboTKa JEeKIHOHHOTO MaTepuaa 3 OIIK-1 KoHcnekT, yCTHBIIT 0TBET
ITonroToBka K MpakTHUECKOMY 3aHSATHIO. 3 OIIK-1, IIpoBepka
(Pewenmue 3a1a4 1o teme. VHIUBHya bHbIC OIIK-2 WHIWBHAYAIbHBIX 381aHHUH,
3aJaHus 110 TeMe pasjena) KOHTpOJIbHas paboTa
IToxroroBka k 1abopaTopHoii paboTte 2 OIIK-1, 0TYeT 1o JlabopaTopHOH
OIIK-2 pabore
4 4 TIpopaboTKa JEeKIMOHHOTO MaTepraa 3 OIIK-1 KoHcnekT, yCTHBIiT OTBET
ITonroToBka K MpakTUUECKOMY 3aHSATHIO. 3 OIIK-1, IIpoBepka
(Pewenmue 3a1a4 1o teme. VHIUBHIya bHbIC OIIK-2 WHIUBHAYAIbHBIX 381aHHUH,
3aJaHus 110 TeMe pasjierna) KOHTpOJIbHas paboTa
TTonroTroBka k 1abopatopHoii pabote 2 OIIK-1, OTYeT 1O JIabopaTopHOU
OIIK-2 pabore
5 5 TIpopaboTka JEKIMOHHOTO MaTepraa 4 OIIK-1 Koucnekr, ycTHbIf 0TBET
TloAroTOBKa K MPAKTHYECKOMY 3aHATHIO. 5 OIIK-1, ITpoBepka
(Pemenue 3amad o reme. UHAMBHUIYaTbHEIE OIIK-2 WHAVBUIyalbHBIX 3a/1aHuUM,
3aJaHus 110 TeMe pasjena) KOHTpOJIbHas paboTa
[MoaroroBka k 1a60paTOpHOIt paboTe 2 OIlK-1, OTYEeT MO JJabopaToOpHOI
OIIK-2 pabore
1-5 ITonroToBKa K 9K3aMeHy 36 %glf{_:;’ Dk3aMeH
10. IlIpumepHasi TeMaTHKa KYPCOBBIX IPOEKTOB (pador)
KypcoBoii npoekt (paboTa) He NpeycMOTPEH YU€OHBIM IJIaHOM.
11. PeiiTunroBasi cucremMa JiJisi OlIeHKH YCIEeBAeMOCTH CTY/IEeHTOB
Tab6auuna 11.1 bannbHble OlEHKH IS SJIEMEHTOB KOHTPOJIS.
MakcuManbHbIH N MakcuManbHbIN
MakcuManbHbIN
. 6an Ha 1-yro KT 6a 3a mepron Bcero 3a
DNeMEHTHI y4eOHOM A TEeTbHOCTH Oarut 3a mepuoj
C Hayasa mexay 2KT u na CceMecTp
mexnay KT u 2KT
ceMecTpa KOHEI[ CEMECTpa
YCTHBIH OTBET 10 5 5 20
MuauBuayanpHOE 3a/1aHHIE 4 2 2 8
KonrposnbHas pabota 10 5 5 20
Koncnekr 2 2
JlabopaTopHas pabora 2 6 8
KoMnoHeHT cCBOEBpEMEHHOCTH 1 1 2
HToro MakcuMyM 3a NepHOA: 27 15 18 60
Crava sx3amMeHa (MaKCUMYyM) 40
Hapacrawmum urorom 27 42 60 100
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BajioBasi pacKJ/IaJiKa /I OHEHKH 0TBETAa HA HYK3aMeHe

Ne Bompoca Dopma Bonpoca MaxcumaibHbIi GalL
Bl 1 Teoperuueckuii Bonpoc (pasaenst 1-3) o 10
2 Teoperuyeckuii Bonpoc (pasaeisl 4-5) 10
Gk 3 3apaua (pasnedsl 1-3) 10
L 4 3anava (pasjesnst 4-5) i 10
' HMroro Bee Bonpochl 40

Taﬁmma 11.2 Hepecqu GaJIOB B OLICHKH 3d KOHTPOJIbHBIC TOYKH

BaJuibl HA IATY KOHTPOJIbHON TOUKH OueHka
> 90 % or MakcuMaibHOM cymMMmbl Gajuios Ha gaty KT a 5
Ot 70% 10 89% 0T MAKCUMAJIbHOM CyMMbl OaJL10B Ha Aaty KT 4
Ot 60% 10 69% 0T MaKCUMaJIbHON CyMMbI OasuioB Ha aaty KT 3
<60 % OT MaKCHMaJIbHON CyMMbI 0aJi10B Ha aaty KT 2

- Ta6anna 11.3 — [Tepecuyer cymMMbl 6a/IOB B TPAJAMLIMOHHYIO 1 MEK/YHAPOIHYIO OLICHKY

Oucnica (roc) Urtorosasi cymma 6allJI0B, YYHTbIBAET YCIELIHO Ouenka (ECTS)
CAAHHBIN YK3aMeH
5 (ommuo) (3auTeHO) 90 - 100 A (OTJINYHO)
! a - 8-89 B (o4eHb XOpOLIO)
4 {xopono) 75 -84 C (xopolwo)
(3a4TEHO) 20-74
3 (YIOBIETBOPHUTEIILHO) 65 - 69 D {ynosiETRopHIRIEHD)
, (3a4TeHO) 60 - 64 E (1ocpeacTBeHHO)
< [ HEYRORICTBOPHTCILEO), Huxe 60 6a108 F (HeyzmoBJICTBOPHTENIBHO)
(ue 3aqTeHo)

: f2 Vaebuo-meToaugeckoe 1 HHPOPMAIHOHHOE 0fecTieqeHne IHCUHIIHHBL:

12; 1 OcHoBHAast JIATEPATYpa

1. Koposur H.B. O6mas xumust : yueGuuk juist Bry308 / H. B. Koposus. - 7-e n3n., uenp. - M. : Beicmas
mkona, 2006. - 556[4] c. : ui., Tabur. - (IloGeanTens KoHKypea yueOHUKOB). - bubmmorp.: ¢. 546. -Ilpeam.
yKa3.: ¢, 547-558. (aywir: 218 ox3; cusl: 1 9K3.; cusS: 1 k3.5 Beero 220 9k3.)

2. OcHoBeI 0OIeH 1 dm3maeckoit xumuu [DnexkTpoHHbIH pecype]: YueGroe nocodne/ M.B. Tuxowosa,
HAEKI/I‘MOBa Tomckmil TOCYNapCTBEHHBIH YHHBEPCHTET CHCTEM YIPABJICHHUS W PaJMO3JIEKTPOHUKH
(Tomck), Kadenpa paamosieKTpPOHHBIX TEXHOJOTHA M HKOJIOrMYECKOr0 MOHHTOPHHTA. - DJIEKTpPOH.
TexcToBsIe naH. - Tomck: 2015, 200 c. ( https://edu.tusur.ru/training/publications/5136)

12.2 JlonoJiHUTEILHAS JIATEPATYpPa

1. I'munka H.JL O6mast xumust : ydeOHoe mocodue juist Bysos / H. JI Iimuka. - 11-e m3a. - M.-JL
Xumus, 1964. - 688 c. : ui., Tabn. - men. ykas.: ¢. 669-670. - [Ipeam. ykas.: ¢. 671-688. (ayni: 37 9K3.;
BCero 37 9Kx3.)

2.  AxmeroB H.C. Heopranmueckasi xumusi : ydeGHoe mocobue s Bysos / H. C. Axmeros. - M. :
Beicias mxona, 1969. - 638[2] c. : mi. - [peam. ykas.: ¢. 629-639. - b. m. (cusl: 1 ok3.; ayHm: 12 9K3.;
cu3’: 2 9K3..; Bcero 15 7k3.)

3.  Xumus: YueGuoe mocobue / I'. B. Cmupnos, I'. M. Skynnna; MunncTepcTBO 00pasoBaHHMs
Pocemitckoit  ®ezepanin, TOMCKHMI  roCy1apcTBEHHBIH — YHHUBCPCHTET —CHCTEM  YIPABJICHHUS U
paJJ;uoanex'rpOHHKn Kadesipa TeXHOIOTMH paanodsiekTpornoii anmaparypsl. - Tomek : TMIYIO, 2000. -

' 157c s (aymi 27 9K3.; cusl: 3 9k3.; cu3S: 19k3.; Beero 31 9K3.)

b I"deKaH JI. 3azaun 1 ynpaxserus 1o oduelt xumun : YueGroe mocobue s By3os / H. JI. I'nuska. -
20- emn CTEPEOTHII. - M. : Xumus, 1973. - 263[1] ¢. : un. - B. . (aynr: 37 9k3.; cusl: 19k3.; Bcero 38
9K3.)

5. Yuxknn E.B.  Xumust [Teker]: yueGuoe nocooue / E. B. Ynkuna; MunucTepeTBO 00pa30BaHHs U HAYKH

Poccuiickoit  ®enepain, ToMckuii  rocylapCTBEHHBIH  YHHBEPCHTET —CHCTEM  YIIPABICHUS W

‘almda'héx’rpOHHKH (Tomck), dakyibTeT mucTaHHOHHOTO 00yuenus. - Tomck: Db Konrent, 2012. -

170 ¢.; n. - bubmuorp.: . 157. (aynn: 57 9k3., cu3l: 3 9K3., cu35: 2 5K3.; BCEro 62 9K3).

6. XPIMKH [DnexTponnbii pecype] : yueGnoe mocobue / E. B. Unkun ; Tomckuit rocyapcTBeHHbIH

yHPIBepCPITeT cuctem ympasieHuss u paguodnextponukn (Tomck), Kadenpa paamosnekTpoHHBIX
 TeXHOIIOTHI{ W KOJIOTHYECKOrO MOHHTOPHHIA. - DJ1eKTPOH. TeKcToBbIe JaH. - Tomcek : [6. u.], 2012. - on-
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line, 170 ¢. - B. 1. ( http://edu.tusur.ru/training/publications/1138)
12.3 VueGHo-MeToquuecKne 10co0us 0 nporpamMmHoe obecrievenue
Jlis obecrevdeH st TMCIMINIHHBI HCHOIB3YI0TCH caenywmue YMIL:
1. Xuwmns [DneKTPOHHBIH pecypc]: Meroueckue yKasanms JUis IIPOBCACHHA PaKTHYECKUX 3aHATHH 1

| lopraEmsalEM CcaMOCTOSITENBHON paboThl CTYACHTOB MO jmctmmmae  «Xumusy/ Tuxonosa M.B;
12015. - 21 c. (https://edu.tusur.ru/training/publications/S 137)

2. UYnkun E.B. JlaGoparopHble pabOTBl MO0 XUMHH [Teker]: yueOHO-METOAMYECKOE nocobue / E. B.
YukrH,; MHHECTEPCTBO 00pa3oBaHus ¥ HAyKH Poccuiickoit ®eneparnn, ToMCKuH roCyapCTBEHHBIH
| YHWBEPCHTET CHCTEM YTIPABJICHHMS M PajMOdICKTPOHIKH (Tomck), Kadenpa paguodIeKTPOHHBIX
TeXHOJOTHH M 9KOJOTHYECKOro MOHWTOpHHTa. - ToMmck : TYCVYP, 2012. - 77 c. : wun., Tabn. -
Bubmorp.: ¢. 73. (ay: 45 ok3., cu3l: 3 9Kk3., cusS : 2 9K3.; Beero 51 9K3.)

3. Ypkun E.B. CGopHHK 3ajgad 1o 0OOLIeH XHMHH [Teker| : yueOHO-METOIMYECKOE nocobue / E.

B.Uukun; pen. kaHx xum. Hayk A. M. T'amanos; peiL. C. 5. Anekcannposa, MHHHCTEPCTBO
o6pazoBanus 1 Haykn Poccuiickoit deneparn, ToMCKHii TOCY/IapCTBEHHBI YHUBEPCHTET CHCTCM
YUPABJICHAS. W PAJHOdIICKTPOHUKH (Tomck). - Tomck: Tomcknit rOCYy/IapCTBEHHBIH YHHBEPCHTCT
CHCTEM YIIPABIICHHS U PajodieKTpornk, 2015. - 296 c. (PATOM: 50 7k3.; cusl: 1 9K3; cus5: 5 9K3.;

. ayH: 48 9K3.; Beero 100 ok3.)

A.‘qHKHH E.B. Jla6oparopubie paloThl 10 XHMHH [DekTpoHHBIA pecype] @ y4eOHO-METOAMYECKOS

 mocobue / E. B. Umkun ; Tomckuit rOCY/IAPCTBEHHBIH YHHBEPCHTET CHCTEM YNPABJICHAS H
pamuosnexkrpornk  (Tomck), Kadenpa painodsieKTpOHHBIX TEXHOJOIHH ¥ HKOJIOTHYECKOIo
MOHHMTOPHHTA. - DJIEKTPOH. TEKCTOBBIC JIaH. - Tomck: [6. u.], 2012. - on-line, 78 c. - b.

_ (http://edu.tusur.ru/training/publications/3020)

5. Yukus E.B. CopHuK 337184 U yIIpaXKHEHHH 110 0OIeH XUMUHU [ DIIeKTPOHHBIA pecype] / E. B. Unkus;

- TOMCKHMH TOCYJapCTBEHHBIH YHHBEPCHTET CHCTCM YIPABICHUA H pammosnexrporukn  (Tomck),
‘Kadezpa paamoasieKTPOHHBIX TEXHOJIOIHH 1 HKOJIOTHYECKOro MOHHTOPHHTA. - DJIEKTPOH. TEKCTOBBIC
naH. - Tomck: [6. u.], 2012. - on-line, 220 ¢. - b. 1. (http://edu.tusur.ru/training/publications/642)

MeToauyecKHe YKA3AHHS 110 NPAKTHYECKHAM  3aHITHIM, aaboparopHpiM  paforam M

 camocTosiTeIbHON padoTe NMpPHBEIEHBI B YUEOHO-METOIMICCKOM nocobun [1], a Takxe B YueGHO-

MeToaMYecKoM Tocobuu [3], riasa 1, crp.21-33; rasa 2, ctp.39-46; riasa 3, cTp.57-64; rnasa 4, ctp.77-

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

12.4 Ba3bl AaHHBIX, HHPOPMAUHOHHO-CIIPABOHLIC 1 MOMCKOBbIE CHCTEMBI

http://edu.tusur.ru — Hay4HO-00pa3oBaTeIbHBIH HOPTA

http://www.chemistry.narod.ru, http:/www.xumuk.ru — HHQOPMAIHOHHO-CIIPABOMHBIE PECYPCRI

http://elibrary.ru — Hay4Has JICKTPOHHAsI OGubIMmoTEKa

hitp:/www.twirpx.com — 3JIEKTPOHHBIC KHHIH 110 XHMHH

13. Marepua/jbHO-TeXHHYECKOE oOlecreueHue JMCUHILIHHDL: XHUMHUECKasl IMOCYAd, XUMHYECKHE

PEaKTHBEI, KaJlOPHMETphl, HAaOOp apeoMETPOB, BOLIHAA Gamsi, TEPMOMETpBI, JNEKTpAYECKas IUIATKA,

METAUTHYECKHE U rpadUTOBBIE HJIEKTPOJIBI, ITATHBbL.

O G g
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[puiiokenue k paboued uporpamme
MUHUCTEPCTBO OBPAZOBAHYSA Y HAYKY POCCUNCKOT ®EAEPALAN

denepaibHOe roCy1apCTBEHHOE GIOIKETHOE 00PA30BATENLHOE YUPLKAEHNE BEICILETO npogeccHOoHaIbHOro

00pa3zoBaHus
. «TOMCKU# I'OCY JAPCTBEHHbI! VHUBEPCHUTET CUCTEM VIIPABJIEHWA H PAIMOSJIEKTPOHUKH
Fea (TYCYP)
T . YTBEPK/AIO

Ilupé}'r_op penapraMeHTa o0pasoBaHus
(l'lpopp!c/rop no yuebHoii pabore)
J/ ARG
~_ILE. TposiH

«f6» 06 ) 2016T.

' ®OHJ OLIEHOYHbBIX CPEJCTB O YYEBHOUN JUCUUILIAHE

i Xumusi
YpoBeHb 0CHOBHO# 00pa30BaTEILHON IPOrPAMMbI fakanappuar
i Hanpap/ienue noAroToBKU 11.03.04 JJiekTpoHMKA H HAHOXIEKTPOHHKA
WG
£ n?pqm": KBaHTOBasI K ONITHYECKAS! 2JIEKTPOHUKA
i (Dcrp.lywa obyueHust ouHast
| ttDéKyineT H1eKTPOHHOM TexHuku (O®IT)
. Kagenpa I (H1exkTpoHHBIX IPUOOPOB)
g i
’_ Kype 1 Cemecrp 1

YueOHblit muiad Hatopa 2013 roaa v nocjeaAyowmnx Jjer.

| DK3ameH 1 cemecrp

¢ Tomex 2016
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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 HCIIOJNIb30BaHUs, MPeIHA3HAYSHHBIX /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 JUCIMILTMHON KOMIICTEHIIHI MTPUBEICH B Ta0uIe 1.
Tab6anua 1 — Ilepedyens 3aKpenieHHbIX 32 JUCHUIJIMHOA KOMIIEeTEeH N

Kox

OIIK-1

OIIK-2

DopMyJIHPOBKA

KOMIICTCHIIMH

CnOCOOHOCMb NPEOCMAsIAMb
AOEKBAMHYIO  COBPEMEHHOMY
VPOBHIO  3HAHULU — HAYYHYIO
Kapmuuy Mupa Ha OCHO8e
3HAHUA OCHOBHbIX
NONOJMCEeHUll,  3aKOHO8 U
Memooos ecmecmeeHHbIxX
HAYK U Mamemamuxu
cnocobrocmo BbIAGIIAMb
ecmecmeenHOHAYUHYIO
CyHOCmb npobnem,
BOZHUKAIOWUX 8 xo00e
npogeccuonanbHoll
OoestmenbHOCmU, NPUBIEeKAmb
onst ux peuterus
coomeemcmeyowull YuzuKo-
MamemMamuieckutl annapam

Irtanbl GopMHPOBAHHUS KOMIIETEHIIUU

JomkeH 3HaTh: OCHOBHBIC TOHSATHS M 3aKOHBI XHMHH,
TEOPEeTHYECKHUEe OCHOBBI CTPOCHUS BEILIECTBA, CBOMCTBA
BEIIECTB M WX PEAKIMOHHYIO CIOCOOHOCTb, YCIOBHS
NPOTEKaHUSI peakuuid, (aKTOpbl, BIMSIOMIME HA
CKOpOCTh M HampaBlicHHUE TNPOTEKAaHHWS PEaKIUH,
JHEPreTHYECKHE HW3MEHEHHS B TIpollecce INPOTEKaHHs
peakuum, 3aKOHOMEPHOCTH POTEKaHUSI
AIEKTPOXUMHYECKUX IIPOLECCOB, IMPOLECCHl KOPPO3HU
METAJUIOB U METOJBI 3aIUTHI OT KOPPO3HH, MPOIECCHI,
NPOTEKAIONINEe B  TETEPOrCHHBIX  CHUCTEMax  IIpH
W3MEHEHUH (Pa3oBOro paBHOBECHS.

I[OJ'I)KGH YMETH. HUCIIOJB30BATh TCOPETHUYCCKHUE 3HAHUA
AJ1d pCHICHUA MPAKTUUCCKUX 3adayd, NJIA UHTCPHPCTAlluU
PE3YIBTATOB IKCIICPUMCEHTA; HUCIIOJIB30BATH aJIr'OPUTMBI
peHICHUA MPAKTUYICCKUX 3a/1a4.

JlomkeH BrnaieTb: HaBBIKAMH CaMOCTOSTENILHOTO TIOMCKa
MH(POPMAaLUH U TPOPAOOTKU TEOPETUIECKOTO
MaTepuraia; HaBbIKaMH IIOCTaHOBKH IieJiei U 3a/1a4
9KCIEPUMEHTA, UCXO/S U3 TEOPETUUECKUX
NPEANOCHUIOK; HABBIKAMH 00paOOTKH PE3yIbTaTOB
IKCIIEPUMEHTA C HCIIOIb30BaHUEM (DPHU3HKO-
MaTeMaTUYEeCKOr'o almnapara

2. PEAJIM3ALINSI KOMIIETEHLUI

1. OMK-1: cnocobHOCTb NpeacTaBAATb A[EKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHMIA HAy4HYIO KapTUHY
MUpPa HAa OCHOBE 3HAHUA OCHOBHbIX MONOXEHU, 3aKOHOB WM METOAOB eCTeCTBEHHbIX HayK M
MaTeMaTuKu;

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

KOMI'IeTeHLI,VIﬁ, npummeHAaemblie onAa 3Toro suabl 3aHATUN U ncnoab3lyemble cpeacrtsa oueHmMBaHUA nNpeancraBjieHbl B

Tabnuue 2.
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Taoauna 2— Dranel (l)OpMPlpOBaHI/lfl KOMIIETCHIIMM U UCITOJBb3YyEMbI€ CPEICTBA OLICHUBAHUSA

Cocras 3HaTth YMmerhb Baagern
OCHOBHBIE ITOHATHUSA 1
3aKOHBI XUMHH,
TEOPETHUECKUE OCHOBBI
CTPOCHUS BEIECTBA,
CBOMCTBA BEIIECTB U UX
PEaKIIMOHHYIO Huaspikamu
CIIOCOOHOCTD, YCIIOBHSA CaMOCTOSATEIHLHOIO
MIPOTEKAHMUS PEAKITHH, HCIIOIb30BaTh TorcKa HH(popMaIuu 1
(bakTOpHI, BIUSIONINEG HA TEOPETHUYCCKUE 3HAHUS | TPOpPadOTKU
CKOpPOCTh U HaNpaBJICHHUE JUTSL PETICHUS TEOPETHIECKOTO

Copnep:xaHue 3Tanos

MIPOTEKAHUS PEaKIHH,
SHEPTeTHYECKHE
W3MEHEHHS B Ipoliecce
MIPOTEKAHUS PEaKIHH,
3aKOHOMEPHOCTH
MPOTEKAHUS
IIEKTPOXUMHUECKHX
MIPOLIECCOB, MPOLIECCHI
KOPPO3UH METAILIOB
METOABI 3aLIUTHI OT
KOppOo3uu

MIPaKTUYECKUX 3a/1a4,
JUIsl UHTEpIIPETaluU
pe3yabTaToB
JKCIIEPUMEHTA

MaTepuana; HaBbIKaMu
IMOCTAaHOBKH IIeJIel 1
3a/1a4 3KCIIEPUMEHTA,
HCXOJs U3
TEOPETUYECKUX
MPEANOCHUIOK

Buanl 3ausatuid

o Jlexmnm;

e [lpaktuueckue
3aHATHSA

e Bueaynuropnas
CaMOCTOSITEIbHAS
pabora

e JlabGoparopHas
pabora

e BreyaguropHas
CaMOCTOSITEIIbHAS
pabora

e JlaGoparopHas
pabora

Hcnoab3yembie
CpPeACTBA OLEHUBAHMA

e Komncmexr
e  VYCTHBIN OTBET
e  DK3aMeH

e luauBuayasnbHOE
3aJaHue
(camocTosTeTBHAS
pabota)

e KonrponbHas
pabora

e Ortuer mo
nabopaTopHOi
pabote

e DK3aMeH

e Komncnekr

e  VYCTHEIN OTBET

e Ortuer 110
nabopatopHoii
pabote

e DK3aMcH

CornacoBaHa Ha noptane Ne 9773
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O6IJJ,M€‘ XapPaKTEPUCTUKH noKasatenem w Kputepmnes oOuUeHUBAHMA KOMNeTeEHUMUN Ha BCexX 3Tanax

npuseaeHbl B Tabanue 3.

Tadauua 3 — O0mue XapaKTepUCTHKHU NMOKAa3aTeiell H KpUTepHeB OLIEeHNBAHMSI KOMIIETEHIUH 110 3Tanam

IToka3zarean u

OT1an4HO (BBICOKHUIA

3HaHHUAMMU B IIpEACIax

3HaTh Ymerhb Baagernb
KpuTEepun
O6namgaer
A PaGotaer
(haKTUIECKUMHU U OO6amaer Auana3oHOM
N CaMOCTOSTEIBHO,
TEOPETHICCKIMH TEOPETHUCCKUX 3HAHHM,

TpeOyeMbIX IS

HCIIOJIB3YS IJIaH pa6OTBI

(IIOpOroBbIi YPOBEHBb)

O0IMH 3HAHUSAMA

YPOBEHB) N U 3JIEMEHTBI
n3y4aeMoii 00acTu ¢ pELICHUS TBOPYESCKUX .
TBOPYECKOI
MOHMMAaHHEM T'PaHHMI] 3amaq
JIeSITEIbHOCTH
NPUMEHHUMOCTH
3HaeT (aKThl, OO6Jiagaet auamna3oHoM
. MPUHIHUIIBI, IIPOIIECCHI TEOPETHYECKUX 3HAHUN Paboraer
Xopouo (0a30Bblii p » PO ’ P ’
oBeHb) oO1I1¥ie TTOHSTHS B TpeOyeMbIX I CaMOCTOSITETHHO,
yp Ipeaeiax u3y4aeMon pelIeHHs CTAHAAPTHRIX | HCIONB3YS TUIaH paboThI
obnactu 3a1a4
ObnanaeT quana3zoHoOM
. Pabotaer
TEOPETHYECKUX 3HAHUM,
Y/10BJ1€TBOPUTEILHO Ob6nanaet 6a30BBIMU CaMOCTOSITEIBHO,

TpeOyeMBbIX st
pernieHus 6a30BbIX
3a/1a4

WCIIONb3Ys KpaTKUH
1ad paboTsl

DopMyHpOBKa IOKa3areinel 1 KpUTEPHUEB OlCHUBAHKS JAHHOW KOMITIETEHIIMY MPHUBEIeHA B Tabiuile 4.
Taoauna 4 — Iloka3zaTeau U KPUTEPHHU OLleHUBAHUS KOMIIETeHIIMH HA 3Tanax

IToka3arean n
KpUTepun

3HaTh

YMmeTh

Baaners

OT1an4yHo (BHICOKUH
YPOBEHb)

3naem ocnogmbie
NOHAMUSA XUMUU
C80600H0
dopmynupyem
Xumuueckue
3aKOHbL
Bocnpouszsooum
meopemu4ecKutl
Mmamepuan 6e3
UCNONL308AHUSA
yuebHnoeo nocobus
C80600H0
uznazaem
mamepuarn 8
YCmHOU hopme
Ananuzupyem u
80CHPOU3B00UM
83AUMOCEA3b
XUMUYECKUX
NOHAMUL U

® Vmeem omauuno
OPUEHMUPOBAMBCSL 8
meopemuyeckom
Mamepuane 6e3
UCNONBb3068ANUS
YyuebH020 nocoous.

o C80000HO ymeem
NPUMEHSMb NOJLYYEHHbIe
3HAHUS OJISL PeULeHUs.
MBOPUECKUX

NpaKmu4ecKux 3a0ay u °

uHmepnpemayuu
pe3yibmamos
9KCnepumeHma

Camocmosmenvho
ocyujecmansem noucKk
ungopmayuu u
KOHCNeKmupyem 8
nonHom obveme,
paccmampusas 60npocsl
6 NPUHUHHO-
CclledcmeeHtou
83AUMOCE3U, OONONHAS
Mamepuan mepmMuHamu,
NOHAMUAMU, hakmamu
m.o

Camocmosimenvro
onpeoensem yenu u
3a0auu IKCNEPUMeHma
UCX004 U3 NAAHA
pabomul u
meopemu4ecKux
npPeoOnoCuLIOK

CornacoBaHa Ha noptane Ne 9773
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3AKOHO6B

3Haem ocHosHbvIe
NOHAMUSA XUMUU

Camocmosmenvho

Dopmynupyem v ocyuiecmensem nouck
o Vueem
XumuuecKkue ungopmayuu u
OpUEHMUPOBAMBCS 6 COHCTCKIMUDYEm ¢e
3AKOHbI meopemuueckom Py '
Bocnpouzsooum Mamepuane ¢ 4aCMU4HO
meopemusecKkull UCHOTb306AHUEM paccmampusas 60npocsl
mamepuar ¢ YyuebH020 nocobust, 6 NPUHUHHO-
Xopomo (6a3zoBblii UCNONb306aHUEM ymeem npumensmo e2o cneocmeentol
ypOBeHb) meopemu4eckux ons peutenus 83AUMOCEA3U,
BHAHUU UIU cmanoapmmuelx o Onpeoensiem yenu u
Yyuebnozo nocobus NPAKMUYECKUX 3a0a4 u 3a0auu IKCNEPUMEHMA C
Yacmuuno urmepnpemayutt UCNONB308AHUEM NIAHA
peayromanos pabomol, yuebHO20
usnacaem oKCnepumMenma 6 '
Mamepuar 6 nocobus u
ycmHotl ¢hopme MemoOU4ecKUx yKa3anHuil
3naem ocrnogmbie o YVueem
NOHAMUS XUMUU OpUEHMUPOBAMbCSL 8
g meopemuseckom o Camocmosmensho
acmuino mamepuare ¢ oCyyecmenaem nouck
bopuyupyem UCNONBL308aAHUCM UHOPMAUL C U
XUMUUECKUE . KOHCneKmupyem
J— yuebHo20 nocoous,
V10B/1€TBOPUTEIHHO 3 5 e [Ilpumensiem paCCMampuga()eMb’e
N 80NPOCHL 8 BUOE MEPMUHOE,
(moporoBbIii ocnpouseooum meopemuyecKue 3HaHus nonfz i 1 m.0 P
YPOBEHb) meopemutieckuu ons peuteHus 6a306bix Onped " )
mamepuai ¢ NPAKMUYEcKux 3a0a4 u ¢ Unpeoerzem yem u sa0atu
UCTOMb306AHUEM wnmepnpemanuu OKCREPUMEHMA C HOMOUbIO
npenodagamens u
yuebHoeo nocobus pe3yrbmanmos 5
MEmoOUUecKux yKasanuil
OKCnEpuMenma ¢
HOMOWBIO
npenooasameis

2. OrMK-2: cnoco6HOCTb BbIABNATbL €CTECTBEHHOHAYYHYI0 CYLWHOCTb Npobsiem, BO3HMUKAOWMX B Xoae

ﬂpO(I)ECCMOHaﬂbHOﬁ AEATE/IbHOCTH,

maTemaTUuyecKuii anna part.

npueieKkatb AaA WUX peleHunA COOTBETCTBYIOI.I.IMVI ¢M3MKO-

Ona dopmMMpoBaHMA KOMMETeHUMI HeobXoaMMO OCyWecTBUTb pAg, 3Tanos. 3Tanbl GopmMMpoBaHMSA

KON\I'IGTEHLI,VIVI, npunmeHAaemblie anAa 3Toro snabl 3aHATUIA U ncnosab3yemblie Cpeacrtsa oueHBaHUA NpeacrtaBaeHbl B

Tabnuue 5.

Taﬁ.mma 5—- 3ranbl (l)OpMHpOBaHI/Iﬂ KOMIIETCHIIMM U UCIMOJB3YyEMbI€ CPEICTBA OLICHUBAHUSA

CocraB

3HATDb

YMmethb

Baanern

Conep:xaHue dTanos

OCHOBHBIC TIOHATHUS U
3aKOHbI XUMHH,
TEOPETUIECKUE OCHOBBI
CTpOCHHS BEIIECTBA,
CBOMCTBA BEIIECTB U NX
PEaKIHOHHYTO
CHOCOOHOCTD, YCIIOBHS
MIPOTEKaHUs PEeaKIIUH,
(hakTOpHI, BIUSIONMINC HA

HCIIOJIb30BaTh
TEOpPETHUYECKHE 3HAHUS
TUTSI pEeTIeHUs
MPaKTUYECKUX 3a]1a4,
JUTSL THTEPIIPETAluN
pEe3ynbTaTOB
9KCIIEPUMEHTA, YMEET
HCIIOJIb30BaTh
AJITOPUTMBI PEILEHUS

HABBIKAMH MMOCTAHOBKU
uenen v 3aaad
OKCIICPUMEHTA, UCXOId
U3 TEOPETHUCCKUX
TIPEMOCHITOK;
HaBbIKAMH 00pabOTKH
Pe3yIbTaTOB
IKCIIEPUMEHTA C
UCTIOJIb30BaHUEM
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CKOpOCTh U HaIlpaBIlICHHE
MIPOTEKaHUS PEaKIIUH,
SHEPreTHYECKUE
M3MEHEHUS B IpoIiecce
MPOTEKAHUS PEaKIIUH,
3aKOHOMEPHOCTHU
MPOTEKAHUS
ANIEKTPOXUMHUYECKUX
MPOLIECCOB, MPOLIECCHI
KOPPO3HH METAIIIOB U
METOJIbI 3alIUTHI OT
KOppO3uu

MPAKTUYCCKUX 3a1a4

(huzuKo-
MaTeMAaTHYECKOTO
anmapara,

Buasl 3anaTui

e BneyagutopHas
CaMOCTOSITEIbHAS
pabota

e IIpaktuyeckue
3aHATUA

e BueayautopnHas
CaMOCTOSITEeTIbHAS
pabora

e JlaGoparopHas
pabota

o JlaGoparopuas
pabota

Hcnosb3yembie
CpeACTBA OLeHUBAHUA

e  VYCTHBIN OTBET
e DK3aMeH

e UuauBunyanpHOE
3a/laHue
(camocTosTeTRHAS
pabota)

e KoHTponbHas
pabota

e  Ortuyer 0o
nabopaTopHOi
pabote

e DK3aMeH

e Ortyer 0o
nabopaTopHOi
pabote

O6u.|,v|e XapPaKTepUCTUKn noKasartenem wu Kputepmes ouUeHMBaHUA KOMNeTeHUUUM Ha BCeX 3Tanax

npuseaeHbl B Tabauue 6.

Ta6auma 6 — O0uIKe XapaKTePUCTUKH MOKA3aTeJ el 1 KPpUTepueB OLeHUBAHUS KOMIIETEHIIMH 110 3Tanam

IToka3zarean u

3HATDL Ymerhb Baagern
KpUTEpUn
Oo6mnamaer
ol PaGoraer
(haKTUYECKUMH U O0JiaziaeT QUaa3’oHoOM
o CaMOCTOSATEILHO,
TEOPETHUECKUMU TEOPETUYECKUX 3HAHHIA,

OT1an4HO (BBICOKHUIA

3HaHHUAMMU B IIpEaACIax

TpeOyeMbIX I

HCIIOJIB3YH IJIaH pa6OTBI

YPOBEHB) N M DJIEMEHTHI
M3y4aeMoil 00JacTu ¢ pEIIeHUs] TBOPUECKUX o
TBOPYECKOM
[TOHMMAaHUEM TPaHMUI 3a1ay4
JIESTEIIbHOCTH
MPUMEHUMOCTH
3Haet (akThl, O6mamaer Auana3zoHOM
. MIPUHIIUTIBL, TIPOIIECCHI, TEOPETUYECKUX 3HAHHMIA, PaGotaer
Xopoiuo (0a30Bblii
OBeH) 001111e IOHATHS B TpeOyeMbIX IS CaMOCTOSTEINBHO,
yp mpeenax u3ydaeMomn pEIIEHUs CTAHAAPTHBIX | HCHOJB3Ys IJIaH PadoThI
obmactu 3amay
YaoBiaeTBopuTEIHHO O0uamaeT 0a30BBEIMU Paboraer
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(moporoBblii ypoBeHb)

00IMMH 3HAHUSAMA

Ob6nagaer quama3oHOM
TEOPETUYCCKUX 3HAHMIA,
TpeOyeMBbIX ISt
perieHus 6a30BBIX
3a1a4

CaMOCTOSITEIBHO,
WCTIONB3YS KPATKUHA
IUTaH paboTHI

DopMyTHpOBKa IMOKa3aTenell 1 KpUTEpPUEB OLICHUBAHMS JAHHOW KOMIIETEHIIMY MPUBEACHA B TabuLe 7.
Tadauua 7 — [oka3aTenu U KpUTepUH OLEHUBAHUS KOMIIETEHIIMU HA ITAanax

IToka3aTeaun n

3HaTL Ymethb Baanern

KpuUTEepHun

3naem ocnosubie

NOHAMUSA XUMUU o Vmeem omauuno

Cs0600HO OpUEHMUPOBAMBbCS 6

opmynupyem meopemu4eckom

Xumuueckue mamepuane bes e CamocmosmenvHo

3AKOHbL UCROTb30GANLL onpeodensem yeu u

YyuebH020 nocobust

Bocnpous’eodunz o Co0600n0 ymeem 3a0auu IKCNEPUMEHMA

meopemutieckuu NpUMEHAND HOTYYEHHbIE UCX005 U3 nana

mamepuan oes SHaHUsL Ol peweHus. padomul u

UCNONIL308AHUSA meopueckux meopemuiecKux

O1an4yHO (BBICOKHIA Yuebro2o nocobust NPaKmMuYeckux 3a0ay u npeonocwlioK

YPOBeHB) C60600H0 unmepnpemayuu o CamocmosmenbHo

uznazaem pesyrbmanos obpabamvieaem

mamepuan 6 oKcnepumenma IKCNEPUMEHMATIbHbLE

YCmHoU hopme
Ananuzupyem u
80CNPOU3BOOUM
63AUMOCEA3D
XUMU4ecKkux
NOHAMUL U
3aKOHO8

o Vmeem ucnonvzosamo
cmanoapmHoble
AnN2OPUMMbL PeUteHUs
RPAKMUYecKux 3a0at,
YACMUYHO UCNONb3YEN
071 peutenus 3a0ay
HempuUBUAIbLHbIL HOOX0O

OanmHble U COCmasisiem
omy4yem 6 medyeHue
NIAHUPYEMO20 3aAHAMUS

3naem ocrnosHvle

NOHAMUSL XUMUU * Vieem o Onpeoensiem yenu u
Dopmynupyem OpUEHMUPOBAMbEA & 3a0auu IKCNEPUMEHMA C
Xumuveckue meopemiecron UCNONb308AHUEM NIAHA
Mmamepuane ¢
3AKOHbL LCROTb306AHUEM pabomul, yuebHO20
Bocnpoussooum YuebH020 nocobus; nocooust u 3
meopemuyeckuil yMeem npumensmeo €20 MEMOOUHECKUX YKAZAHULL
mamepuarn ¢ 0N peuenus e Obpabamvisaem
XOpOHIO (6330]3[)]]7[ UCNOIb30BAHUECM cmaH()apmelx IKCnepumeHmaibHble
YPOBEHb) MeopemuiecKux NPaKmMu4ecKux 3a0ay u Oanmvle U cocmasusem
SHAHUU UTU unmepnpemayuu omuem YacmuiHo 8
yuebro20 nocobus 137 ;32; /;;’Z;Z:;a meuenue niaHupyemo2o
dacmuno o Vueem ucnonvsosams AU,
uznazaem cmandapmuie CamMoCmosimenbHo Uil
mamepuai 6 anzopummol Onisl hpu nomowu
yemHoui popme peulenus npaKmudecKux PYKOGOOUMENA KOMAHObL
3a0ay U npenooasameris
Y1oBJIETBOPUTEILHO 3naem ocnosuble o  Vueem Onpeodensem yeau u 3a0avu
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(moporoBbIii NOHAMUA XUMUU OPUEHMUPOBAMBCSL 8 IKCNEPUMEHMA C NOMOUJBIO
ypOBeH])) qacmulu.lo meopemuiecKkom npenodasameﬂ}l u
dopmynupyem mamepuane ¢ MEMOOUYECKUX YKA3AHUTL
UCNONb3068AHUEM
Xumuyeckue
yuebHo020 nocobusi; o  Cocmaensem omuem no
3aKOHbL
. B 5 e [lpumensem pesyremamam
0Cnpous6o ul’l’i meopemuvdecKue 3HaHusl IKCcnepumenma
meopemu4ecKuu
P 01 peuterust 6a308blx YACIMUYHO 8 meyeHue
Mmamepuan ¢
P MpAKMUNECKIX 3a0a' u NAAHUPYEMO20 3aHAMUA
UCNONb308AHUEM unmepnpemayuy
Uy 8 HeayOumopHoe
yuebHo2o nocoodous DE3YAIMamos
8peMs npu NOMowuU
9KCnEpUMeHma ¢ 5 5
noMOwbIO PYKOBOOUMENSE KOMAHObL
npenodasamens unu npenoodasameris
o Vueem ucnonvzosams
cmanoapmHole
aAneopuUmMMblL peuenus
3a0a4 ¢ NOMOUbIO
YUEOHO-MEeMOOUYECKO20
nocoous umu
npenooasameis

3. THUIIOBBIE KOHTPOJIBHBIE 3AIAHUSA

Ana peannsaymu BblwenepeyncieHHbIX 3aga4 OGVHEHMFI MCNONb3YyHOTCA Cneayowme maTepuanbl:

1) KoHTpo/bHble BONPOCHI.
Ona  TeopeTUyecKoM MOATOTOBKM WCMONb3YOTCA Yy4yebHble nocobus U3 CnNUCKa OCHo8HOU U

dononHumesnsHoli aAumepamypoel. KOHTPOAbHbIE BOMPOCHI K pasgenam AWUCUUMIMHBI NPUBEAEHbI B
yyebHo-Mmemoduveckom nocobuu [1]

2) WUHamBupyanbHbie 3agaHuA.
MeToaMyeckne yKasaHusA K BbIMOSHEHWUIO MHAMBUAYANbHbIX 334aHUI NPUBeAEHbl B yyebHOM nocobuu

[2], a TakKe B yuebHO-memoduyeckom nocobuu [3],[5]

3) KoHTponbHblie paboTbl.
Mpumepbl BAPUAHTOB KOHTPOJIbHbIX paboT NnpuseaeHbl B yuebHo-memoduveckom nocobuu [1]

4) MeTtoaunyecKkue yKasaHUA K BbINOJIHEHUIO 1abopaTopHbIX paboT M COCTaB/IEHUIO OTYETOB.
YKasaHuA npmeeaeHbl B yyebHO-memooudyeckom nocobuu [1], [2], [4].

5) 3JK3sameHauuoHHble 6uneTbl.
Mpumep BapraHTa 3K3amMeHaLMOHHOTo buneTa npuseseH B yueb6Ho-memoouvyeckom nocobuu [1].

KOHTPOJIBHBIE BOITPOCHI

PA3JIEJI 1. OCHOBHBIE IIOHATHUA U 3AKOHbI XUMHUHN

Jaiite onpeneneHust HOHATHAM «aToM». 13 4ero oH cocTouT, nMeeT i oH 3apsa? [IpuBenure miaHeTapHYIO MOJAETH
CTPOCHHUS aToMa.
KakoB 3apsn anexTpona? 3a cyeT 4ero mpoTeKaeT XUMHYECKas PEaKIlys, B YeM €€ CYITHOCTh?
Uro takoe monekyna? Vmeer nm oHa 3apan? [Ipusenure mpuMepsl MOJIeKy BemecTB. M3 gero onu cocrost?
Uro Takoe non? Mmeet mu oH 3apsa? Kakue ecTh THIIBI HOHOB M Kak OHM Ha3biBaroTcs? [IpuBeauTe mpuMepbl HOHOB
paszoro tumna. Kak o6pa3yrorcs Te nin HHbIe TAIBI HOHOB? OT 4ero 3aBHCHUT 3apsia HOoHA?
[IpuBenuTre npuMep XUMUUECKOTO 3JIEMEHTA B COCTOSIHUAX: aTOM, MOJeKyna, noH. [loscHuTe, B ueM pasHHULIA MEXTY
STHMH TPEMsI COCTOSIHUSAMH U KaKUMH CBOHCTBaMH 00JI/IaeT Ta WIIM MHAsl YaCTHIIA.
UYro Takoe konmuecTBo BemecTBa? Kak oHO o0o3Hauaercs, B ueM n3Mmepsiercsi? CKOJIBKO YacTHIl COAEPXKHUT 1 Mo
BemectBa? Kak 0003Hauaercst yuciIo yactun?
Uro rtakoe momsipHas macca? Kak oHa oOosHauaercs, B yeM usmepsiercsi? Kak paccumrtath MOJSpHYIO Maccy
BEILECTB?
[TpuBenuTe MpUMEpPHl XMMHUYECKUX BeIlecTB. UTO MOKA3bIBAIOT IOACTPOYHBIC MHAEKCHI B (OPMyIax XMUMHUECKHX
BEIECTB?
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

>

© NG

11.
12.

13.
14.

15.
16.

17.

18.
19.
20.
21.

UYro Takoe crexuomerpuyeckue KodppuuueHTs? s 4ero ux paccTaBisiOT B YPaBHEHHSIX XUMHYECKUX PEAKIMA?
KakoBbl npaBuia paccTaHoBKH k03¢ ¢uuneHToB? UTo NOKa3blBaeT CTEXHOMETPUUECKUH KOI(PPHULMEHT B ypaBHEHUN
peakuuun?

Cdhopmynupyiite 3akoH ABoraapo. Uto takoe HOpMaibHbIe ycioBus? UTo Takoe MOJSIpHBEIN 00beM raza? Kak on
o0o03HayaeTcs, B 4eM n3MepsieTcsi ¥ ueMy oH paBeH? Kakoll 00beM 3aHMMaeT ra3 KOJIM4ecTBOM 1 MOJIb IpH H.Y.?

Kak paccuutsiBaeTcsi 00beM rasa MpH yCIOBHSX, OTIMYHBIX OT HOpManbHbIX? [IpuBeanTe ypaBHeHne MeHneneepa-
KnanetipoHa, mosSCHUTE KaKHe BEIMIMHBI TaM HCIOJIB3YIOTCS.

[IpuBenute ocHOBHEIE (HOPMYIIBI IS pacdeTa KOJIMIeCTBa BemecTBa. Kakue BeTMIuHbI IS STOTO MCIIONB3YIOTCA?
Uro Takoe MpoCThIe U cloKHBIE BemecTBa? [IpuBeanTe ux Kiaccupukamuio.

W3 "9ero cocTosT OKCHABI, COIH, KUCIOTHI, OCHOBaHMUA? UYTO Takoe KHCIOTHBIE ocTaTku? IIpuBeanTe mpuMepsl STHUX
COEIMHEHUH.

Yro Takoe skBUBajeHT? UTo Takoe GakTop SKBHBAJIEHTHOCTH M Kak OH o0o3Hauaercs? Kak ero MoxHO paccyurtarb?
JUis KaKuX 2JIEMEHTOB OH SBJIsI€TCA MOCTOSHHBIM U noueMy? IlpuBenuTe mpuMepsl.

Kak paccuutaTh SKBHBAJICHTHYIO MacCy INpPOCTBIX M CIOXHBIX BemectB? IlpuBenure GopMysbl, MOSCHUTE Kakue
BEJIMYMHBI B HUX HCHONB3yIoTCes. Kak 0003HaYaeTcst 5KBUBaJIEHTHAs Macca, B 4eM U3MepsieTcst?

Yro Takoe IKBUBAJIEHTHHIH 00beM raza? Kak ero moxxHo paccumrars? [lpuBeaurte (opMmyiy, HOSCHUTE Kakue
BEJTMYUHBI TaM HCIIOJIb3YIOTCS.

ChopmynupyiiTe 3aKOH HKBHBAJICHTOB, IIPHBEIUTE €ro MaTeMaTH4decKoe BeIpakeHue. llpuBeamre mpuMep
MIPUMEHECHHS ITOTO 3aKOHA.

ChopmynupyiiTe 3aKOH IOCTOSHCTBAa cOcTaBa BemiecTBa. Uto Takoe Oeproiwmnnsr? [IpuBeanTe mpuMepsl BEIISCTB
ITOCTOSTHHOTO ¥ HETIOCTOSTHHOTO COCTaBa.

Cdhopmynupyiite 3aKk0H ABOTaIpO U CIACICTBHS U3 HETO, OSCHUTE Ha MIPUMEpE.

ChopmynupyiiTe 3aKOH 00BEMHBIX OTHOIICHUH, TOSICHUTE, IS KAKUX PacueTOB OH IIPUMEHHUM.

CoopmynupyiiTe 3aKOH COXpaHEHHSI MacChl BEIECTBA.

PA3JIEJI 2. OCHOBHBIE KJIACCHI HEOPTAHUYECKHWX COEJIMHEHU. PEAKITUOHHASA

CITIOCOBHOCTD BEHIECTB.

Uro Takoe creneHb okucieHus? Kax ompenennTs MakcUMalIbHYIO CTETIIEHb OKHCIeHHd 31eMeHTa? Kak oHa cBs3aHa ¢
BaJICHTHOCTBIO?

Kakne »1meMeHTHI IPOSBIAIOT MOCTOSHHYIO CTENEHb OKHcieHHA? UeMy paBHA CTENCHb OKHCICHHS JJIEMEHTOB B
IpocThIX BemecTBax? Kakue npaBmia Hy>KHO 3HATh [UIS 3alIMCH XUMHYECKUX (hOPMYJT BelecTB?

[MpuBenure knaccuduramuio BemecTs. Kakne 0CHOBHBIE KIACCHl HEOPIraHUUECKUX COeAMHEHUH BBl 3HaeTe? M3 wero
OHH COCTOSAT?

[MpuBenure xnaccuduranuio okcuaoB. Kak oOpasyrorcs HazBaHusa okcunoB? Kak Hammcats (opMyiry BBICIIETO
OKCHJIa 3JIeMeHTa?

[MpuBenure knaccudpukanuio kuciaor. Kak 00pasyrorcst Ha3BaHUs KUCIOT?

[MpuBenure knaccudukanuio ocHoBanuii. Kak o0pasyrorcsi Ha3BaHHsi OCHOBaHUit?

[Mpusenure knaccudukanuto coneid. Kak o0pasyrorcst Ha3BaHuUs conei?

Uro takoe anekTponut? Kakue BerecTa sBISIOTCS 3JIEKTPOIUTAMHU?

Uro Takoe D3JEKTpoJMTHYEcKas gucconuarus? KaxkoBbl mpaBmia 3amMCH  ypaBHEHUH 3IIEKTPOJUTHYECKOU
aucconuanuu?

[TpuBenute ypaBHEHNUS MMOJHOM M CTYNEHYATON TMCCONMALINN OKCHIIOB, KHCIIOT, COJIEH M OCHOBAHHH.

JAnst KaknX 3JIEMEHTOB XapaKTEePHBI KHUCIOTHBIE cBoiicTBa? [IpuBeauTe npumepsl.

C dem pearupyroT KUCIOTHble okcuabl? IlpuBenure mpuMmepsl peakiuid, OKa3bIBAaIOMINX KHCIOTHBIE CBOMCTBA.
[TpuBenuTe nprMep reHeTHUECKOM CBSI3U «3JIEMEHT — KUCIIOTHBIM OKCHJT — KUCJIOTHBIH OCTAaTOK - KHCIIOTa.

Jlnst KaknX 3JIEMEHTOB XapaKTepHbI OCHOBHBIE cBoMcTBa? [IprBeinTe npuMepsbl.

C uyeM pearupyloT OCHOBHbIE OKcHIbI? IlpuBeawTe mpUMeEpHl peaknuii, TOKA3BIBAIOLINX OCHOBHBIE CBOWCTBA.
[IpuBenuTe npuMep TEHETHIECKOH CBSI3U «3JIEMEHT — OCHOBHOM OKCHJI — OCHOBaHHEY.

Uro takoe ampoTepHOCTh? J{JIs KAKMX 3JIEMEHTOB XapaKTepHbI aM(poTepHbIie cBoiicTBa? [IpuBennTe mpUMepsI.

C gem pearupyroT amdoTrepHbie okcuapl? [IpuBeauTe mpuMepsl peakuii, JOKa3hIBAIOINX aM(OTEepHBIE CBOWCTBA.
[IpuBenuTe npuMep TEHETHIECKON CBSI3U «3JIEMEHT — aM(pOTEPHBIA OKCHJ] — aM(pOTEepHOE OCHOBAHHUE.

Kak n3MeHs0TCsl KHCIIOTHO-OCHOBHBIE CBOWCTBA ISl S- M P-3JIEMEHTOB B IIepHojax cieBa HampaBo? Kak 3To cBsizaHO
C METANIMYECKMMH M HEeMeTalUIM4ecKuMu cBoiicTBamMu? OT dYero 3aBHCAT KHCIOTHO-OCHOBHBIE CBolicTBa d-
JJIEMEHTOB?

[IpuBenuTe XMMHUYECKNE CBOWCTBA KUCIIOT.

[IpuBeauTe XUMUUECKUE CBOIICTBA OCHOBAHUM.

[TpuBenure npumMepsl amdoTepHbIX oOcHOBaHUN. C 4YeM OHHM MOTYT pearupoBaTh?

[IpuBenuTe XUMUUECKUE CBOICTBA CONEH.

PA3JIEJI 3. DJHEPTETUKA XUMHWYECKHUX TPOLUECCOB. XUMHNYECKASI
TEPMOJNHAMHKA.
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Uro u3y4aeT XMMUUECKast TePMOANHAMUKA?

Jaiite onpeaeneHne NOHATHIO «XUMHUUYECKasi CUCTEMay.

[lepeuncnure TUIBI XUMHUYECKUX CHUCTEM, JaiiTe NX XapaKTEpUCTUKY. [IpuBeanTe npuMepsl.

Kakne mapameTps! BIUSIOT Ha TEPMOANHAMUYECKOE COCTOSHIE CHCTEMBI? UTO Takoe CTaHAAPTHBIC YCIOBUS?

Uem xapakTepu3yeTcst TepPMOANHAMUYECKOE PABHOBECHE CHCTEMBI?

Kakne THIeI TepMOANHAMIYECKHUX MPOLIECCOB MOTYT IIPOTEKATh B XUMHIECKUX cucTeMax? JlaiiTe X XapaKTepUCTHKY.

Coopmynupyiite | 3aK0H TEPMOANHAMUKH, 3aIMIIATE €T0 MaTeMaTHUECKOe BhIpaxkeHHe. Jlaiite onpeneaeHNe MOHATHAM

«TETI0Ta», «paboTa», «BHYTPEHHAA JSHEprusi». Kak MOXHO HMHTEPIPETUPOBATH 3TOT 3aKOH INPHUMEHUTEIBHO K

XUMHUYECKOMY Tporeccy?

Kakas paborta yalie Bcero coBepIuaroTcsi B XUMHueckux cucremax? Kak ee Mo>xHO paccyuTarh?

9. Jaiite onpenenenune sHTansnuu. Kak ee MoxHo paccuurath?. Kak ona 0603HayaeTcs, B 4eM u3Mepsercs?

10. Yro Takoe TeruoBoit addekt peakuun? Kak oH 0003Ha4aeTcs, B 4eM H3MeEpSETCsl, YeEMY OH PaBeH HPHU MOCTOSHHOM
napnenun? Jlaiite onpeneneHHe 5K30- M JHAOTEPMHUUYECKON peaknuu. UTO MOXKHO CKa3aTh O TEIUIOBOM 3(dexTe
00paTUMOro XUMHUYECKOTO Tporecca’?

11. Yro wmsydaer tepmoxmMmusa? UYro Takoe TepMoxumuueckoe ypaBHeHume? [lepeumcinre 0COOCHHOCTH —3amucH
TEPMOXMMHUUYECKUX yPAaBHEHHH.

12.Yro Takoe craHmapTHas SHTAJbIH 00pa3oBaHus BemecTBa? Kak oHa 0003HayaeTcs, B 4eM H3MepseTcs U KaKue 3HaUCHUS
MOXET IPUHAMATH?

13. Cdopmymupyiite 3akon ['ecca. [losicHUTE CMBICII 3TOTO 3aKOHA Ha IPUMEPE XUMHIECKOH PEaKIny.

14. Chopmynupyiite cnencrsue u3 3akoHa I'ecca. IlpuBenure MaTeMaTH4ecKoe BBIpaKCHHUE, TOSICHUTE, AJISL pacueTa KaKoi
BEJTMYMHBI OHO IIPUMEHSETCSL.

15.Yto Takoe »HTpomnusa? B uem oHa m3MepsieTcs, kak obo3Hauaercs? Kak ee MoxHO paccuutath? OT Kakux (pakTOpoB OHa
3aBUCUT?

16.Tlosichute Ha mpuMepe, Kak W3MEHSETCS SHTPOIUs BEIIeCTBA INPU MOBBIMICHHH Temmeparypbl. C 4eM CBSI3aHbI 3TH
n3MeHeHHsA? B kakoM arperaTHOM COCTOSHUM HTPOIHS caMasi BRICOKas U mouemy?

17.Yro Takoe craHgapTHas SHTPOIHS BEIECTBA, KaK OHA 0003HAYaETCs, B UeM U3MepsieTcs?

18.Kak MOXHO paccunTaTh H3MEHEHHE OJHTPONMH B IIpolecce XuMHUeckux peaknuid? [IpuBennTe MaremaTHyeckoe
BBIpayKCHHE.

19. Cpopmynupyiite 2 3aKoH TepMOOMHAMHUKH. I KaKUX CHCTEM OH MpuMeHUM? MOXeT I peakmust MpOoTeKaTh C
yMeHbIIeHneM dHTpormu? Kakue nBa dakropa SABISIFOTCS JBIDKYIIEH CHIION CaMOIPOU3BOJIHOTO MPOTEKAaHNS PEaKnu?

20. Kak paccunrtats 3Hepruro [ mo66ca? Kak oHa o0o3Hawaercs, B yeM uaMepsiercs? [ 4ero ucmonb3yeTcs 3Ta BeTnduHa?

KakoBbI kpuTEpHH CAMOIPOU3BOIBHOTO MPOTEKAHHS PEAKIIMU B IPSIMOM M 00paTHOM HarpaBlIeHHH?

Nougk~wpE

oo

PA3JAEJ 4. XUMHUYECKASA KUHETUKA. XUMHWYECKOE PABHOBECHE.

=

UYro u3yvaeT XMMHUUECKass KHHETHKA?

2. UYro Takoe xoHueHTpauusa? Kak ona obo3navaercs? Kak u3MeHsieTcs KOHIEHTPANS NCXOJHBIX PEareéHTOB U MPOIYKTOB

npu npoTekannu peakuuu? [Ipusenure npumep.

Jaiite ompeneneHne ckopocTu XxuMudeckor peakiuu. Kak ona o6osznagaerca? Kak ee MoxHO paccuutars? Uto Takoe

3JIEMEHTapHBIHN aKT peakiuun?

Uro Takoe TOMOTEHHBIE U TeTeporeHHbIe peakuuu? [IpuBenuTe mpuMepsl.

Uro Takoe obpaTumble 1 HeoOpaTuMble peakun? IIpuBeanTe npuMepsl.

Ot kaKux (akTOpPOB 3aBUCUT CKOPOCTh XUMUYECKOW peakiuu?

Kak wu3MeHseTcss CKOpPOCTh MIpM HM3MEHEHHH CTETEHH JHCIICPCHOCTH, arperaTHoro COCTOSIHUSI, BHEIIHErO

JHEPreTUYECKOro BO3AEUCTBUA?

Kak 3aBHCUT CKOPOCTb XMMUYECKOH PeaKMU OT KOHLIEHTpaLUil peareHToB?

9. Cdopmynupyiite 3aKOH JEHCTBYIOIIMX Macc Ui CKOPOCTH XHMMHUeckoil peakumu. [IpuBeante ero mareMmarnieckoe
BbIpakeHue. [losicHUTe, KakMe BEIMYMHBI UCHOJB3YIOTCA B 3TOM BbIpakeHHH. UTO Takoe KMHETUYECKOE YPaBHEHUE
peaknun? Kakue ects npasuiia 3anucu 3/IM [uis peaknuii ¢ y4acTHeM TBEPABIX M Ta3000pa3HbIX BEIIECTB?

10. Yro Takoe koHCcTaHTa ckopocTu peakunu? Kak ona o6o3Hauaercsi? OT 4ero oHa 3aBUCHT?

11. Kak 3aBHCHT CKOPOCTh XUMHUYECKOW PEAKITUH OT TemrepaTypbi? OTBET MOSCHUTE.

12. Cdopmynupyiite npasuio Baut-I'odda, npusenure ero MareMaTi4eckoe BbIpaKEHUE.

13. Yro noka3ssiBaeT TeMIepaTypHbIid K0d(hGHUIUEHT ckopocTH peakimu? Kak oH 0603Ha4aeTcs ¥ 4eMy MOKeET ObITh paBeH?

14. Yro Ttakoe »>ddexTrBHOE coymapeHne dactui?! Kak m3MeHsSeTCs SHEepreTHKa CHCTEMBI IPH IMEPeXOoAe OT HCXOMHBIX
peareHTam K mpoaykTaM peakiuu? [Ipusenure rpagudeckuii mpuMep, OTBET HOSCHUTE.

15. Yro rtakoe sHeprust aktuBanuu peaknuu? Kak oHa oOo3Haudaercsi, B ueM u3mepsiercsi? Ot yero ona 3aBucut? Kakx
CBSI3aHBI CKOPOCTh PEAKIUK U JHEPrusl aKTUBALUK?

16. Tlpusenute ypaBHeHne Appennyca. [loscHuTe, kKakue BEIMYMHBI B HETO BXOAAT M KaKyl0 3aBUCHMOCTH YCTaHABJIMBAET
9TO YpaBHEHHUE.

17. Yro Takoe katanuzarop? KakoB MexaHU3M JeHCTBHA KaTanuzaTopa?

18. [laiite ompeneneHue XMMHYECKOro paBHOBecus. UTo Takoe paBHOBeCHas KOHLeHTpanus BemectB? Kak oHa

o0o3Havaercs?

w

No gk

®
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19.

20.

21.

10.

11.

12.

13.
14.

15.
16.
17.
18.
19.
20.

21.
22.

23.
24.
25.

26.
217.
28.
29.

30.
31.
32.

33.

Uro Takoe koHCTaHTa paBHOBecusa? Kak oHa o0o3Havaercsi? Hamwmmmre MaTeMaTH4eCKOE BBIPAXKEHHE JJIS KOHCTAHTHI
paBHOBECHS], MOSICHUTE, KAaKUE BEJIMYUHBI TaM UCHOJb3YIOTCs? KakoBbl MpaBuiia 3anucu KOHCTaHThI PAaBHOBECHS, €CIIU B
XHUMHUYECCKOHN PeakIMy y4acTBYIOT TBEP.IbIC UIIM ra3000pa3HbIC BelecTBa?

Kakwue (hakTopsl BIHSIOT HA CMEUICHUE XUMUUYCCKOTo paBHOBecus? [1osicHUTE, 4YTO O3HAYAET CMEIICHUE XUMHUYCCKOTO
PaBHOBECHS «BJIEBOY, «BIPABO»?

Cdopmynupyiite npunnmn Jle-Ilarense. Kyna cMemiaercs paBHOBeCcHE TPHU MOBBIICHUY WIN MOHWKECHUH TEMIICPATYPHI,
JABIICHUS, KOHIICHTPAIIH?

PA3JEJI 5. QJJIEKTPOXUMHNYECKHUE [TPOHECCHI. KOPPO3US METAJLJIOB.

Uro u3ydaeT 3JIEKTPOXUMHUA? 3a CUET Yero MPOTEKAIOT AIEKTPOXUMUIECKHE TPOIIECCHI?

Uro Takoe OKHCIMTEIHHO-BOCCTAHOBHUTENBHBIE peakuuu? J[laiiTe ompenelcHWE TIOHATHSAM «CTETIEHb OKHCIICHH,
«BOCCTaHOBHTEIbY, «OKHACIUTEIEY, «OKUCIICHIE», «BOCCTAHOBIECHUEY. [IpuBeIuTe MpUMeEpEI.

Uro Takoe anekrponsl? W3 gero m3 miroraBnuBaioT? Kakme mporiecchl MpOUCXOAAT HA MOBEPXHOCTH METAJUIMIECKOTO
ANEKTPOAA PH OTPYKEHUH €TO B PACTBOP MOHOB ATOTO K& MeTaia?

Kak obpasyeTcst TBOWHOM dneKTpuIeckuid cioit? YTo Takoe 3JIeKTPOIHBIN TOTeHITHA?

UYro Takoe paBHOBECHBIN 3eKTpoaHBIN noTeHnuan? Kak oH obo3HadaeTcs, B ueM usMepsiercsi? Uto xapakTepusyer 3rta
BenuunHa? OT 4ero oHa 3aBUCHUT?

Uro Takoe CTaHAApTHBIM BOMOPOAHBIN 3iekTpon? Jlns dero oH wucnons3dyerca? UYemy paBeH €ro 3J€KTPOJHBII
MOTEeHIUAaN?

Uto Takoe CTaHAApPTHBIA OJJIEKTPOJHBIM mMoTeHnuan Metamuia? Kak oH oOo3Hauaercs, B ueM wusMepsercs? Urto
XapakTepu3yeT AaHHas BennmunHa? Kakue 3HaueHNUsI OHa MOKET IPUHUMATE?

Ot kakux (pakTOpOB 3aBHCUT INEKTPOAHBIH moTeHnman? [lpuBexauTe MmoiHOE W COKpalieHHOoe ypaBHeHHS HepHcra.
[NosicHnTE, KaKKe BEITUYMHBI TAM UCTIONB3YIOTCS. B KakuxX ciydasx HCIONIB3YIOTCS 3TH YPaBHECHUS ?

UTo moKa3pIBacT Ps IEKTPOXMUMUYECKUX HampsbkeHHH MetaimioB? Kak pacmonokeHbl MeTawisl B 3ToM psny? C dem
CBsI3aHA BOCCTAHOBHUTEIBHAS CTIOCOOHOCTh METALIOB?

Uro Takoe rampBaHHYECKHiA aeMeHT? 13 gero oH coctont? M300pa3ure yCTpOWCTBO raJbBaHMYECKOTO DJICMEHTA.

Kak 3apshkeHbl KaToJ W aHOA B TalbBaHWYeckoM d3JieMeHTe? Kakue mporecchl MpOTEKaroT y uX moBepxHocTu? Ine
BO3HHUKAET JJCKTPUYECKMH TOK B TrallbBAHMYECKOM »3JeMeHTe? B KakoM HampaBiICHUM [BHXKYTCA OJJIEKTPOHBI B
rajJbBaHUYECKOM 3JIEMEHTE?

Ha npumepe rampBaHnmueckoro syiemeHTa JlaHmdns-SIkoOM pacckakuTe Kakhe O3JIEKTPOXHMHYECKHE IPOIEeCChl TaM
nporekaroT. Hanummure ypaBHEeHUs peakluil Ha KaTole U aHOJE.

Kaxk 3anucsIiBaeTcs cxeMa ranbBaHn4eckoro aneMenTa? Ilpuseaure npumep.

Uro Takoe 3JIEKTPOABIIKYIIAsl CHjla TraibBaHHYecKoro snemeHra? Kak oHa o0o3HavaeTcs, B 4eM u3Mepsercs? Kak ee
MOJKHO PacCYHUTaTh?

UYro takoe anmektponmus? V3 4ero cocTouT cucTeMa, rae mpoTekaet anekTponus? M3o0pasure rpadudecky.

Kak 3apspkeHsI KaToJ 1 aHO IpH AtekTponnie? Kakue mporecchl MpoTeKarT Y MOBEPXHOCTH IEKTPOIOB?

Kakwe THITBI 3)IeKTPO0B UCTIONB3YIOTCS MpH drrekTponuse? 13 yero oHun niroraBnuBarotcs? [IpuBeanTe mpuMepesl.
KakoBBI 3aKOHOMEPHOCTH MPOTEKAHUS JIEKTPONH3a B paciuiaBax? Kakue mporecchl MpOTEKarOT Ha aHoJe W KaToze?
IIpuBeaure npumep.

KakoBBI 3aKOHOMEPHOCTH NMPOTEKAaHHs ANEKTPONH3a B pacTBopax? Kaxme mpormeccsl mpoTekaroT Ha aHoAe W KaToze?
IIpuBeaure npuMepsl.

Chopmynupyiite 1 u 2 3axonsl @apanes. [IpuBenure ux MaTeMaTnueckoe BbipaxeHue. [1osgcHUTE, Kakue BEIUYUHBI TaM
HCTIONB3YIOTCS M UX €AUHUIIBI H3MepeHHs. J[JIs KakuX pacueToB NPUMEHHUMBI 3TH 3aKOHBI?

Uro Takoe BbIxo[ 110 ToKy? Kak ero MoxxHO paccuutarb?

Uro Takoe xopposus MetainioB? UeM xapakrepusyercs mporecc koppo3un? [loueMy KOppo3usi HEraTWBHO BIHSET Ha
MeTaNIMYeCKUEe KOHCTPYKIUH U U3JETUS?

Uro takoe xmmuyeckas kopposusi? B kakux cpenax oHa nporekaer? Kakue OBIBarOT THIIBI XMMHYECKOH KOppo3nu?
[IpuBeaute npuMepsl.

B uem 3akitouaeTcst MEXaHU3M XUMHYECKOH koppo3un? Hanuinre ypaBHEeHUs peakluii, pUBeAUTE IPUMEPBHIL.

Ot xakux (HakTOPOB 3aBHCHT CKOPOCTh XUMUIECKOi Koppo3un? [loueMy y HEKOTOPBIX METAJIJIOB CO BPEMEHEM CKOPOCTh
Kopposun 3amemmsercsa? Kakas cpena cocoOcTByeT mpoTtekannto kopposun? ITpuseaure mpumepsl. [louemy ¢ poctom
TeMIepaTypbl CKOPOCTh KOPPO3HHU BO3pacTaeT?

Kakne mecTa B H31eMHAX 1 KOHCTPYKIUAX SBIIAIOTCS KOPPO3HOHHO OTTACHBIMHU M IOYEMY?

Uro Takoe MeKTpoXuMuIecKas Kopposusa? B kakux cpemax oHa mpoTekaer?

B uem 3akmouaeTcst MexaHU3M AJIEKTpOXUMUYeckoil kopposuun? Kakas cpena et cmocodcTByeT?

Ha mpumepe Koppo3uu CTamy KHCIOPOAOM BO3AyXa BO BIQKHOW cpele MOSCHUTE MEXaHU3M IPOTeKaHUs
ANEKTPOXUMUUECKOI KOPPO3HH.

Kakne wmerayel Hamboniee moaBepKeHbl Kopposuu? IlodueMy HEKOTOpble MeTajulbl, HECMOTpS Ha MX BBICOKYIO
BOCCTaHOBHTEJILHYIO CIIOCOOHOCTH, HE IIOABEpratoTcsi Kopposuu? IIpuBenure mpuMepsl TAKUX METAJLIOB.

[epeuncaure METOABI 3aLIUTHI METAJUIOB OT KOPPO3UH.

Uro takoe nerupoBaHue MeTauioB? Kakue BeliecTBa BBICTYMAIOT JICTHPYIONIUMH JOOABKAMHM U KaK OHHM BIHSIOT Ha
cBoiictBa Metayia? [logemy mpw JIETHpOBAaHWU MeTajlla CKOPOCTh Kopposuu 3amemisercsa’ Yem oOyCIOBICHO TO, UTO
COBPEMEHHBIE CTAJH ABIISIOTCS HEPIKABEIOIIUMU?

Uro Takoe 3anIuTHBIE TOKPHITHA? VI3 9ero OHM M3rOTaBIHBAIOTCS?
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34.
35.
36.
37.

38.
39.

B 4yeM omimune KaToOHBIX M aHOJHBIX METAJUIMYECKUX MOKPLITUH? [losicHHTE MEXaHU3M 3alUThl TAKMX MOKPBITHH Ha
npumepax. Kakue HeqoCTaTKy €CTh y TOr0O WIM MHOT'O THIA MOKPHITHS?

W3 4yero n3roTaBiIMBAlOT HEMETaJUIMUECKHE 3aluTHBIC MOKpbITHA? IIpuBeanTte mpumepsl. KakoBbI HEOCTaTKH TaKUX
MOKPBITUI?

Ha uyem ocHOBaHBI METOIBI AJIEKTPOXUMHUYECKOH 3amuThl? [losicHHUTE MeXaHW3M BIIEKTPOXMMHYECKOH 3alluThl Ha
MIpUMepe METOoJIa MPOTEKTOPHON 3alUThI CTAIEHOTO TPYOOIIPOBO/a B MOPCKOH BOJIE.

UYro Takoe KaTomHas 1 aHoAHAs 3amuTa? [loscHUTE MEXaHU3M 3aIUTHI HA IPUMEPAX.

Pacckaxxute 00 n3MEHEHNN CBOHCTB KOPPO3HOHHOI cpensl. Kakumu criocobamu OHO TocTUTaeTCs ?

Kakne ¢axTtopsl HyKHO YYHTHIBaTh NMPU KOHCTPYMPOBAHMHU H3JENHUI, YTOOBI NMPENOTBPATUTH IPOIECCH MPOTEKAHMS
KOppo3uu?

KOHTPOJILHBIE PABOTBI
(TEKYILIUII KOHTPOJIb 3HAHU)

TeMbl KOHTPONbHbIX paborT:

Tema 1. OcHOBHBIE IOHATHUS U 3aKOHBI XUMUH

Tema 2. OcHOBHBIE KJIacChl HEOPTAaHUYECKUX COCAMHEHMN. PeakimonHas crnocoOHOCTh BEIIECTB.
Tema 3. DHepreTrKa XMMUYECKUX MPOIECCOB. XUMHUYECKas TEPMOTUHAMUKA.

Tema 4. Xumudeckas KWHETHKA. XMMHUECKOE paBHOBECHE.

Tema 5. DnexkTpoxummdeckue mporeccsl. Kopposust MeTaos.

IIpumepbl BApMAHTOB KOHTPOJIBHBIX padoT

KOHTPOJIBHAS PABOTA Nel «OCHOBHBIE NIOHATUSA U 3BAKOHBI XUMHWN»
1. Omnpenenure 3xBUBaNeHTHYIO Maccy Na,COs.
2. Cxompko Monekyn comepxxutcs B 0,2 mons NH3?
3. Kakoit 00beM okcuma yrieposa (IV) Beinenurcs (H.y.) mpu TepmudeckoM pasnoxkernn 200 kr CaCOj; ?

KOHTPOJIBHASI PABOTA Ne2 «OCHOBHBIE KJIACCBI HEOPTAHUYECKHX COEJIMHEHUM.
PEAKIIMOHHAS CITOCOBHOCTDB BEHIECTB»

1. Vkaxwure, K KaKUM KJaccaM COEIMHEHUH (TMIPOKCUABI, KUCIOTHI, COJIM, OKCH/IbI, OMHApHBIE COETMHEHHS) OTHOCSATCS
cnenyromue Bemectsa: Na,O, H,SO,4, Cu(OH),, Ca(NO3z),, Ba(OH),, HsPO,, Na,CO3, SO3, CaS, AIN. Ha3zoBure atu
COCMHEHUSI.

2. Kaxkwue tunsl coneit MoryT o0pa3oBbiBaThesi ipu peakunu H,SO, 1 NaOH? HanuminTe ypaBHEHUs peakiluii, yKaXKuTe
THII COJIM, JaliTe HA3BaHMUs MOJIyYCHHBIM COCANHECHUSIM.

3. Uro rtakoe amdorepHocTh? HammmmTe ypaBHEHHs peakuuH, IoKa3biBamompe amdorepHbiii xapakrep Al,Os.
VYkaxuTre, K KAKOMY KJIacCy COSIMHEHUI OTHOCSTCS MPOJYKTHI PEaKinii, HA30BUTE MOJIyUYE€HHbIE COCTHHEHHMSI.

KOHTPOJIBHAS PABOTA Ne3 «QHEPTETUKA XUMHWUYECKHUX TPOLECCOB. XUMHNYECKAS

TEPMO/JNHAMMKA»

1. PaccuntaiiTe TeruioBoi 3¢ dekT peakunn odpazoBanus okcuaa cepsl (1V), 3anummre TepMOXHMMHUECKOE YpaBHEHHE

peakuuu. Berancinure Maccy npopearupoBaBlIeii cephbl, €CIIN B PE3yJIbTaTe PeakUH BBIIEIHIOCHh 92,8 kK TEIUIOTHI.

Sime + O21) = SOx¢)

2. (l?acchTaB n3MeHeHue >Heprun [ nb6eca, ycraHoBUTE, BO3MOXKHO JIM CAMOIIPOM3BOJIEHOE IIPOTEKaHUE Peakuuy 1mpu 35

C.
MQCO;) = MO, +CO,

KOHTPOJIBHASI PABOTA Ne4d «XXUMHNUYECKASI KHHETUKA. XUMHNYECKOE PABHOBECHE»
1. Hamummure KUHETHYECKOE YPaBHEHUE PEAKIIMH:
Osi) + NOg) = Os¢) + NOyy,
2. Kak u3MeHHTCS] CKOPOCTh PEaKIMH, €CJIU: ) B CHCTEME YBEJIMYUTH JIaBJICHHE B 3 pa3a; 0) yBEJIMUNTH KOHLEHTPAIHIO
030Ha B 2 pa3a; B) yBEIMUYUTh KOHIEHTpauuio okcuaa azora (1) B 3 pasa.
3. Temmneparypusblit KO3 HUIHEHT cKOpocTH peakiuu paBeH 4. Ha cKoibKO TpagycoB HYXKHO YBEJIUYUTH TEMIIEPATYpY,
4T0OBI CKOPOCTh PEaKLUK Bo3pocia B 64 paza?
4. OrnpeiennTe SHEPIUI0 AKTHBALMK PEAKIHH, KOHCTAHTAa CKOPOCTH KoTopoil mpu 298 K pasua 3,110, a mpu 313 K
cocTaBisieT 8,2¢ 107
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KOHTPOJIBHAS PABOTA Ne5 «9QJEKTPOXUMUYECKHUE MPOLECCHI. KOPPO3USI METAJLJIOB»
1. 3anmcate cxemy ragbBaHHYECKOTO 3JIEMEHTA, COCTOSILIETO U3 BUCMYTOBOTO M IIMHKOBOTO 3JIEKTPOJIOB, TOTPYKEHHBIX
B PAaCTBOPBI CBOMX COJIEH; HANMCATh YPAaBHEHUS DJICKTPOAHBIX MPOLECCOB; HAIMCATh YPAaBHEHUE PEaKIHH, KOTOpas
MPOTEKaeT B TaTbBaHMYECKOM O3JIEMEHTE; PAcCUNUTATh IEKTPOIBIDKYILYIO CHIY TajbBAHHYECKOTO JJIEMEHTA IIPH
CTAHIAPTHBIX YCIOBHSX; PACCUMTATH SICKTPOIBIDKYIILYIO CHITy TalbBaHHUECKOTO deMenTa npu Temneparype 30 °C u
xonnentpammsix noros C(Bi*) = 0,1 moms/i; C(Zn**) = 1 Mons/m.
2. Kakue mpoayKTel 006pasyroTcs mpu 3JeKTposiu3e BomHoro pactBopa CaCl,? Hamumnre ypaBHEHHs 3JIEKTPOTHBIX
mporeccoB. Brlumcnure Maccy uaM o0beM MNPOAYKTOB, BBLACSIOMMXCA Ha 3JEKTPOJaX, €cId B IIpolecce
anekTponusa 3atpadeHo 10722,2 K anexTpudecTBa, a BBIXOA IO TOKY cocTaBisieT 90%.

3. UHOUBUAYANbHbLIE 3SAAAHUA
IIpumepbl BAPUAHTOB HHANBUAYATbHBIX 3a1aHUI

HNuauBuayansHoe 3aanue «OCHOBHbIE MOHSITUS M 3AKOHBI XUMH I
BAPHUAHT Nel0
OpnunakoBoe 11 yucsio Mojiekya B 0,5 r azota u 0,5 r metana?
BrruucnuTe MOJSIpHYIO Maccy BelecTBa, eciau Mmacca 500 mi ero napos npu 87 OC u nasnennn 96 Ila paBHa 0,93 r.
Haiitu hakTop 3KBHBaJCHTHOCTH U SKBUBAJICHTHYIO MacCy 3neMeHToB B coequneHusx: MgO, NiCl,, CaF,.
Haiitu skBuBanentHbie Maccel coenunennii: HNOjz, Cr(OH)s, Co(NO3),, P,Os.
Omnpenenure 00beM a30Ta (H.y.), UCIIOIB30BAHHOTO JUISl CHHTE3a aMMHUaKa, €CJIM TOJIy4eHo 8,5 T MPOJyKTa PeaKiHH.

akrwdE

NupuBunyanbuoe 3aganne « OCHOBHBIE KJIACCHI HEOPraHUYECKUX COCAUHEHUID»
BAPUAHT Ne5

1. Hanummte opMyJibl BEMIECTB: CyNb(ar JIUTHS, IEpXJIopaT aMMOHUSI, iona cBUHIIA, ruapokena Mapradua (1),
THIAPOKCHUT MarHusi, oprodochopHas KKCIoTa, a30TucTast Kuciora, okcun csunma (1V), okcua xpoma (V1),
okcun pocdopa ().

2. HazoBuTe cienyromme CoeIMHeHNs TI0 COBPEMEHHOM HOMEHKJIATYPE U YKAXKHUTE, K KAKOMY KIlaccy
HEOPraHMYECKUX COCTUHEHUM (KUCIOTHI, COJIM, OCHOBAHUS, OKCHIbI, ONHAPHBIC COCTUHEHUS) OHU OTHOCSTCS:
CdS, H,S0;s, LiH, TiO,, KMnO4, RbOH, HCIO, Mgs;N,, Sn(OH),, MnO. Hamumure ypaBHeHHs
AIIEKTPOIMTHYECKON TUCCOIMAIIH ITUX COCMHEHHIA.

3.Hanumure ypaBHEHHS pEaKLIMii:

a) Ag + HNOsomy =...; 0) Fe,03 + NaOH =...; B) CaCl, + Na,CO3=...;

F) Ca(OH)z + H3P04:...; II) Si +02 =... e) CaO + S|02 =... )K) H, + Clz =...

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

4. Kakuie mpoayKThl MOTYT OBITh MOJy4eHbI B pe3yibrate peakiuu Zn(OH), ¢ HCI? Hanumire ypaBHeHus
peakmii, yKaxuTe THUIBI 00pa3yIomuxcs cojel (Kucias, OCHOBHAsI, HOpMaibHas ), JaliTe Ha3BaHUS
MOJTYYEHHBIM COEIMHEHHSIM.

5. HammmunTe ypaBHEHUS peakyid, ¢ TOMOIIbIO KOTOPBIX MOXKHO OCYIIECTBHUTH CIEeIYIOIIe NpeBpatieHus: Fe —
FeO —FeSO, — Fe(OH), — FeCl,.

HNnpnBuayanbHoe 3aaHne « JHEPreTHKAa XUMHYECKUX MpoleccoB. XMMHUYeCKash TEPMOIHHAMUKA
BAPUAHT Neq

1. PaccunTaiite TerioBoi dGQPEKT peakiny, 3aIUIIUTe TEPMOXUMHUECKOe yYpaBHeHHE peakin. CKOIbKO Oapus

Y KHCJIOPOZa B TpaMMax BCTYNUJIO B PEAKIIMIO, €CIIH B X0/€ He€ Beiaenmiochk 2740 x/x Ternnotsr?

ZBa(mg) + Og(g) = ZBaO(mg)

2. PaccuuraB n3meneHue snepruu ['mo0ca, ycTaHOBUTE, IPH KAaKOW TeMIepaType Hanboiee BEpOSTHO NMPOTEKaHHE JAaHHOM

peaxiiy — ipu 25 °C wmi mpu 100 °C?

ZnO(,,m) + CO(B) = Zn(m) +C02(3)

3. Tlokaxwure pacueTom, NpU KAKUX TeMIlepaTypax BO3MOYKHO MPOTEKaHHH PEaKIMU B IPSMOM HAlPaBICHUH.

Nz + Oz = 2NO,

HWuanBuayaasHoe 3a1aHnne « XUMHYeCKass KHHETHKA. XUMHYeCKOe PABHOBECHE»
BAPHUAHT Ne27
1. Hamummre KHHETHYECKOE YpPAaBHEHHE PEaKIIUH:
Cimg + H20p) = COp,) + Hayp)

Kax u3MeHUuTCS CKOPOCTh PEaKIuy, €CIH: a) B CACTEME YMEHBIIINUTH AaBJICHHE B 3 pa3a; 0) yBeIMIUTh KOHIIEHTPAIIHIO

MapoB BOJBI B 3 pa3a; B) YMEHBIINTh KOHIIEHTPAIIHIO ITaPOB BOJBI B 2 pasa.
2. OmpeseIuTh TeMIIepaTypHbIi K09hMUIIHEHT CKOPOCTH PEaKIIHy, CCII [PH OHIKCHHN TeMieparypbl Ha 45 °C peaxis

3aMenIIach B 25 pas.
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3. Peakuus nporekaer npu 20 °c. OHeprusi akTHBAILMM PEaKkUHU B OTCYTCTBHM Karanu3aTopa paBHa 75 xJ[x/Monb, a B
npucyTcTBUM Kartaimzatopa — 50 k/Dx/Monb. Bo ckonbko pa3 BO3pacTaeT CKOPOCTb pPEakMHM B HPUCYTCTBUH
Karanuzatopa?

4. B xaxoMm HampaBleHUH OyAET MPOMCXOANTH CMEIIEHHE PABHOBECHS PEaKnU

S(mg) + ZNzo(g) = SOZ(z) + 2N2(g) y AH®= -460 K/[orc
€CJIM: &) YBEJINYHUTE TEMIIEPATyPy; 6) YMECHBIIUTE JaBJICHHUE B CHCTEME; B) YBEIMYNTh KOHIIEHTpAIUio okcuaa aszora (1).
5. 3amumunTe BBIpaXCHHE KOHCTAHTHI PABHOBECHS [UISl PEAKIINU:
Haoe + 12 = 2HI,
BbryrcnuTh KOHCTAaHTY PAaBHOBECHS PEAKITNH, €CIIM HaualbHast KOHIeHTpalus H, Obuta paBaa 0,5 mMouib/m,
HavaibHas KoHIeHTpanus |, - 0,2 MOJIB/TT M K MOMEHTY paBHOBecHs mpopearuposaio 20% Bogoposa.

HNuauBuayanbHoe 3a1aHne «JJeKTpoXumMudeckue npoueccbl. Koppo3us merasnjiosy
BAPUAHT Ne29

1. 3ammcarbh cxeMy raapbBaHHYECKOTO 3JIEMEHTA, COCTOSIIET0 U3 KOOAIBTOBOTO U KaJIMHEBOTO JIEKTPOJIOB, IIOTPYKCHHBIX B
pacTBOpBI CBOMX COJICH; HAIMCaThb yPABHEHMS SJIEKTPOIHBIX IPOIECCOB; HAMKMCATh YPAaBHEHHE DPEAKIHH, KOTOpas
MPOTEKaeT B TaJbBAHUYECKOM JJIEMEHTE; PAacCUNTATh HICKTPOABMKYIIYIO CHIIy TalbBAaHWYECKOTO JIIEMEHTa IIPH
CTAHJAPTHBIX YCIOBMAX; PACCUMTATH HIEKTPOABHKYIIYIO CHITY TATbBAHHIECKOro SeMeHTa mpu Temmeparype 30 °C u
KOHIICHTPAIUSIX HOHOB C(Cd*") = 0,4 mous/ir; C(Co**) = 0,3 MoIB/IL.

2. Jlns cnepyromux BEIIECTB HANUCATh YPaBHEHUS DJICKTPOAHBIX MPOIIECCOB MPH JIEKTPOJIN3E U YKa3aTh, KAKUE MPOIYKTHI
00pazyroTcs Ha KaToJie U aHOJe:

a) pacruiaB CaBr, ¢ uHepTHBIME deKTpoaamit; 6) pactBop HBr ¢ ruaKoBBRIM aHo0M; B) pactBop Sr(NOs), ¢
rpaduTOBBIMH 3eKTpoIamMH; I') pactBop C0SO,4 ¢ HEpPaCTBOPUMBIMHE IIICKTPOIAMHU.

3. Kaxkue mpoayktel obpasytorcs mpu siekTposimde BogHoro pactBopa KCl ¢ unepTHbIMEH snekTpomamu? Hamumunre
ypaBHEHHS AJIEKTPOJHBIX MPOLECCOB. BBUMCINTE Maccy MM 00beM MPOIYKTOB Ha AJIEKTPOJAx , 00pa3yIoIuXcsl Npu
IIpOIyCKaHUM Toka cuioil 10 A B Teuennn 30 MUHYT, €CIIU BBIXOJ NPOAYKTa cocTaBisaeT 70%.

4. CocTtaBUTh CXEMy KOPPO3HOHHOTO TajlbBAHWYECKOTO 3JIEMEHTA, BO3HHUKAIOUIETO BO BIAKHOM BO3IyX€ HPH KOHTAKTE
IOMHHUS 1 XpoMa. Hammcate ypaBHEHHUS 3JI€KTPOIHBIX IPOIIECCOB M ypaBHEHHE MPOIecca KOPPO3HUH.

5. 1IMHKOBYIO IUTACTHHY, MOKPBITYIO MEABIO, OIIYCTHIIN B PACTBOP CEPHOM KHCIOTHL. ONpenennuTe THUI MOKPHITHS, HAIIUIINTE
YPpaBHEHUSI 3JIEKTPOIHBIX NTPOIIECCOB KOPPO3HH, ECIH MOKPBITHE HE PAa3pyIICHO M B CIlydae €ro pa3pyleHHUs, COCTaBbTE
CXeMy TraJIbBaHHIECKOTO 3JIEMEHTA.

IK3AMEHALIMOHHBIE BWIETBI
(ITPOMEXKYTOYHBIN KOHTPOJIb 3HAHUNN)

INPUMEP BAPUAHTA DK3AMEHAIIMOHHOI'O BUIETA
Buner Nel

1. Yro takoe 3HTponmsa? B kakux exuHUIAX oHA U3MepseTca? Chopmymupyiite 2 U 3 3aKOHBI TEPMOANHAMHKHA. MOXeT
T OBITH SHTPOITUS MEHbIIE WK paBHa HYIr0? OTBET MOSCHUTE.

2. Kak 3aBHCUT CKOPOCTbh XUMHYECKOH peakiMu OT KOHLEHTpauui peareHToB? ChopMynHpyiTe 3aKOH JIeHCTBYIOMINX
Macc JJIs CKOPOCTH XHMMHYecKod peakuuu. IlpuBeaure ero MareMaTHueckoe BBIpaKeHHE. UTO Takoe KOHCTaHTa
ckopoctu peaknuu? OT 4ero oHa 3aBUCUT?

3. PaccuuraB 3HaueHue u3MeHeHUs 3Hepruu ['MOOca, yCTaHOBHTE, B KAKOM HANpPaBICHHH MOXET HNPOTEKAaTh PEaKIHs
pu 25 °C.

FeZO3(mg) + 3C(zpa¢um) = 2Fe(mg) + SCO(Z)

4. Kakue mpoayKThl 00pa3yroTcsi IpH 3JIeKTposiu3e BogHoro pactBopa M(Cl,? Hamummre ypaBHEHHSs 3JIEKTPOIHBIX
npoueccoB. Kakue koimuecTBa NMpOJYKTOB OOpa3yroTCsi Ha 3JEKTPOJAaX, €CIHM IPOIMYyCKaTh 4Yepe3 pacTBOp TOK B
TeUYCHHE Jaca cuiou 2,5 A?

4 METOJUYECKHUE MATEPUAJIbI

[na obecneyeHns npouecca obydeHMA M pelleHUs 3a4ad obyyeHWAa WCNOMb3yTCA Cchaeaylowme
maTtepuanbl:

— MeToAMYecKMe maTepuasbl, onpeaenstolme npoueaypbl OLEHUBAHUA 3HAHWIM, YMEHUN, HaBbIKOB U (1Mau)
onblTa AeATENbHOCTU, XapaKTePU3YOLLMX 3Tanbl GOPMUPOBAHUA KOMMNETEHLMI, B COCTaBe:

OcHoBHas auTepaTypa
1. Koposun H.B. O6miast xumus : yueOHuk 1uist Bry30B / H. B. KopoBuH. - 7-¢ u3z., ucnp. - M. : Beicias mikona,
2006. - 556[4] c. : un., Tabn. - (Ilo6emuTens KOHKYpca y4eOHUKOB). - bubmuorp.: c. 546. -Ilpenm. ykas.: c. 547-
558. (aynim: 218 5k3; cuzl: 1 3k3.; cuz5: 1 3k3.; Beero 220 3k3.)
2. OcHoOBBI 00IIeH M (U3MYECKOW XUMHH [DNeKTpOHHBIH pecypc]: YueOHoe mocodome/ M.B. TuxoHora,
W.A.ExumoBa; Tomckuil rocylapCTBEHHBIH YHUBEPCUTET CHUCTEM YIPaBICHUS M PaguodieKTpoHUKH (Tomck),
Kadenpa pannosnekTpoHHBIX TEXHOJIOTUH U SKOJIOTHIECKOr0 MOHUTOPHHTA. - DJIEKTPOH. TEKCTOBBIE JaH. - TOMCK:
2015, 200 c. ( https://edu.tusur.ru/training/publications/5136)
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JonmoHUTEILHAS JINTEPATypa

1. l'muaka H.JI. O6mas xumus : yaeoHoe mocooue st By3oB / H. JI. I'munka. - 11-e uzn. - M.-JI. : Xumus, 1964. -

688 c. : mi., Tabi. - IMeH. ykas.: ¢. 669-670. - [Ipeam. ykas.: ¢. 671-688. (ayni: 37 3k3.; Bcero 37 3K3.)

2. AxmetoB H.C. Heopranndeckas xumus : yaeoHOe ocobme st By3oB / H. C. Axmeros. - M. : Bricmias mikouna,

1969. - 638[2] c. : un. - [IpenM. yka3.: ¢. 629-639. - b. 1. (cu3l: 1 3k3.; aymr: 12 3k3.; cu35: 2 3k3..; Bcero 15 3k3.)

3. Xwumwms: YueOnoe mocooue / I'. B. Cmupnos, I'. M. Slkynnna, MuHuctepctBo oOpa3oBaHusi Poccuiickoit

Oenepanmy, ToMCKuil TOCYyIapCTBEHHBI YHHBEPCHUTET CHCTEM YIIPaBIEHUS W pPaauodiekTpoHuku, Kadempa

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

9K3.; cu3S: 13Kk3.; Bcero 31 7K3.)

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

u3M., crepeoTHir. - M. : Xumus, 1973. - 263[1] c. : wi. - b. 1. (aynn: 37 3k3.; cu3l: 13k3.; Bcero 38 7k3.)

5. Uukun E.B. Xwumus [Tekcr]|: yue6HOe mocoOme / E. B. Uukun; MuHHCTEpCTBO 00pa3oBaHHMsS W HAayKd

Poccuiickoit @eneparuu, TOMCKUN rocyIapCTBEHHBIH YHUBEPCUTET CHCTEM YIIPABICHHUS U PagUO3JICKTPOHUKHU

(Tomck), @akympTeT TUCTAHITMOHHOTO 00ydeHus. - Tomck: Db Konrent, 2012. - 170 c.: wir. - bubmmorp.: ¢. 157.

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

6. Xumus [DnekTpoHHBIN pecypc] : yueOHoe nocodue / E. B. Uukun ; TOMCKHIT TOCYIapCTBEHHBINH YHUBEPCUTET

CUCTEM YIIpaBlieHus U paauodnekTponuku (Tomck), Kadenpa pannosnekTpoHHBIX TEXHOJIOTHH U SKOJIOTHIECKOTO

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

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

Y4eOHo-MeTOANYECKHE IOCOOHS U MPOrPAaMMHOe o0eclieyeHue

Juis1 o6ecnneyeHust AUCHUILNIMHBI MCIIOJb3YHOTCS ciieayomue Y MII:

1. Xumus [DnexTpoHHBIH pecypc]: Meromuueckue yka3aHus Ui TPOBEINCHUS TMPAKTHYCCKUX 3aHATHH U
OpTaHM3AIY CAMOCTOSITENILHOW pabOTHI CTYJACHTOB IO AucHHILINHE «XuMusy/ Tuxonosa M.B; 2015. - 21 c.
(https://edu.tusur.ru/training/publications/5137)

2. Yuxun E.B. JlaGoparopubie pabotbl mo xumuu [Tekct]: yueOHO-merommueckoe mocobue / E. B. Uukuw;
MunucrepctBo oOpazoBanus U Hayku Poccuiickoit ®@eneparn, ToMCKUI ToCyJapCTBEHHBIH YHUBEPCUTET
cucrteM ympaBieHus U paamodnektponukn (Tomck), Kadenpa pagmosneKTpOHHBIX TEXHOJNOTHH H
9KOJIOTHYECKoro MoHuTopuHra. - Tomck : TYCVYP, 2012. - 77 c. : wi., Tadn. - bubnuorp.: c. 73. (ayn: 45 3k3.,
cusl: 3 7k3., cus5 : 2 9Kk3.; Bcero 51 7k3.)

3. Uukun E.B. CoopHuk 3amau mo obmeit xumun [Tekct] : yueOHO-MeToqMIeckoe nmocobue / E. B. Uukun; perr.
kaHJl. xuM. HayK A. WM. ['ananos; pem. C. 5. AnekcanapoBa; MuHHCTEPCTBO 00pa3oBaHus U HayKu Poccuiickoit
®enepanny, ToMckuit TOCYAapCTBEHHBIN YHUBEPCUTET CHCTEM YIIpaBlIeHUS M paauodiekTpoHuku (Tomck). -
Tomck: ToMckuil ToCy1apCTBEHHBIN YHUBEPCUTET CUCTEM YIPABICHUS U PaAHO3NIEKTpoHUkH, 2015. - 296 c.
(POTOM: 50 3k3.; cu3zl: 1 3k3; cuz5: 5 9k3.; ayHI: 48 9K3.; Bcero 100 vk3.)

4. Yuxun E.B. JlaboparopHble paboThI 110 XMMUU [ DJIEKTPOHHEIHN pecypc] : yaeOHo-MeTouaeckoe nocodue / E. B.
UukuH ; ToMckuii TOCYJapCTBEHHBIH YHHBEPCHUTET CHCTEM YIIpaBJIECHUS M PaanodeKTpoHUKH (Tomck),
Kadenpa pannos1eKTpoOHHBIX TEXHOJOTHH M 3KOJOTHYECKOTO MOHHTOPHHTA. - DIEKTPOH. TEKCTOBBIE NaH. -
Tomck: [6. u.], 2012. - on-line, 78 c. - b. . ( http://edu.tusur.ru/training/publications/3020)

5. Yukun E.B. COopHuK 3a/1a4 1 yIpaKHEHH 110 001ei xumuu [Dnektponnsiid pecypc] / E. B. Uukun; ToMckuii
TOCYy/IapCTBEHHBI  YHHBEPCHUTET CHCTeM yhpaBieHus u paauodnektponuku (Tomck), Kadenpa
PaAMORIIEKTPOHHBIX TEXHOJIOTHA U 3KOJOTHYECKOTO MOHUTOPHHTA. - DIEKTPOH. TEKCTOBHEIE JMaH. - ToMcK: [0.
n.], 2012. - on-line, 220 c. - B. u. (http://edu.tusur.ru/training/publications/642)
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