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®akybTeT yekTpoHHoil TexHukn (@IT)

Kadenpa 11 (2J1eKTPOHHBIX IPUdOPOB)
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Yue6Hblii ni1an Hadopa 2014 roga u nocsieayOMmMx jeT.
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Jlekunu 14 14 | yacos
JlaGopaTopHbie paGoThbl 12 _ 12 | yacoB
,IpaKkTHyecKue 3aHATHS! 10 10 | yacoB
Kypcosoii npoext/patota (KPC) (ayanrophasi) - 4acos
Bceero ayAHTOPHBIX 3aHSATHI (Cymma 1-4) | 36 36 | yacoB
W3 HMX B MHTepPAKTHBHOI dopme | 28 28 | yacos
CamocrosiTesibHast padora cryaentos (CPC) | 36 36 | yacoB
Bceero (Ge3 dx3amMeHa) (Cymma 5,7) | 72 72 | yacos
Camoct. pa6oTa Ha MOArOTOBKY, CAAYY dK3aMeHA 36 36 | yacos
O6ast TpyA0eMKOCTh (Cymma 8,9) | 108 108 | yacos

(B 3a4eTHBIX eAnHHLAX) | 3 3 | 3ET

JK3amMeH 1 cemecTp
Tomcek 2016
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Paccmotpena u o1o0peHa Ha 3aceaHuu Kadeaps
npotokon Ne 46 or « 29 » 8 2017 1.

Jluer coritacoBaHui

 PaGouas mporpaMMa COCTaBlieHa C Yy4eToM TpeboBaHMH desrepanpHOro  I'oCy1apcTBEHHOTO
06pa3oBaTeIbHOTO CTAaHIapTa BBICIIETO MPO(YECCHOHAIBHOTO obpaszosanust (PI'OC BO) Ttperbero
TIOKOJICHHS 110 HATIPABJIEHMIO MOoAroToBky Gakanaspa 11.03.04 «3JeKTPOHHKA M HAHO)JICKTPOHNKAY,
yrBepiienHoro 12 mapra 2015 r., Ne 218, paccMoTpeHa U yTBEpIK/ICHA HA 3aCC/aHnH kadeapsr POTOM
«17» mas 2016 r., mporokon Ne 45.

Pa3pa6oTumK: / i / :
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CTaplHi Nperno/jiaBarelib / L M.B. Tuxonosa
(VR4

3as. kadeapoit POTOM B.M.Tyes

PaGouasi mporpamMma coriiacoBana ¢ (pakyJbTeTom, IpoQUINpPYIOeH 1 BBINyCKaromei kadeapamu
HANpaBJICHHUs [IOJTOTOBKH (CTIEIHATILHOCTH).

/ Jexan ®OT @%2”7/ - _, A. 1. Boponun

C.M. [llanapos
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DKCHepTHl:
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: k;x‘)}i, néueHT kadenper POTOM 4/ - EW ? U.A EximoBa

k.0.H, noueHT kadenps: POTOM 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
HKCHEPUMEHTAIBHBIX UCCIIECIOBAHUN /IJIs1 U3YYEeHUSI CBOMCTB BEILIECTB U UX PEAKLIIMOHHOM 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:

Juctumirba “Xumust ~  sBisiercsl 0a30BOM JUCIMIUIMHON 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 JKU3HEAESATEIbHOCTHY.

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 OCHO8e 3HAHUA OCHOBHBIX MNOJNOJNCEHUl, 3AKOHO8 U Memoo08 eCmeCcmeeHHblX HAYK U
MaAMeMamuxu)

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

B pe3ynbprare u3yueHuss AUCUUILIINHBI CTYIAEHT JOJIKEH:

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, dHepeemuiecKue UsMeHeHus 8 npoyecce npomeKaHus
peaxyuu, 3aKOHOMEePHOCIU NPOMEKAHUSA ITIEKMPOXUMUYECKUX NPOYECCO8, NPOYECChl KOPPO3UU MEMAN08
U Memoobl 3auumsl Om KOPPOo3uuU.

Ymemsv: ucnonvzosame meopemuueckue 3nanus OnA  peuileHus NPAKMUYeCKux  3aoad, 074
unmepnpemayuyu pe3yibmamos IKCHEPUMEHMA, UCNONb308AMb AN2OPUMMbL PeUuletUs NPaKmuyecKux
3a0au.

Bnaoemsv: Hasvikamu camocmosamenvbHo20 Noucka uxgopmayuu u npopabomku meopemuieckKoco
mMamepuana, HAGLIKAMU NOCMAHOBKU yenel U 3a0ay KCNepuMeHmd, UCX00s U3 mMeopemudecKux
NpPeonocwioK;, HABbIKAMU 00pAOOMKU pe3yIbmamos IKCNepuUMeHma ¢ UCHOIb308AHUEM QUUKO-
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)

KypcoBoit mpoext/(pabota) (ayauTopHas Harpy3ka)

Jlpyeue 8uovi 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# aTTecTalun (9K3aMeH) 36 36
OO01mas TpyI0eMKOCTh Yac 108 108
3auetHsle Epunaniel TpynoeMkocTu 3 3

5. Conepixkanue IMCHUNTHHBI
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5.1. Paznesnl JUCHUIIMH U BUALI 3aHATHNA
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1. OCHOBHBIE TTOHATHS U 3aKOHBI XUMUH. 2 1 4 7 OIIK-1, OIIK-2
2. OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COEMHEHUH. 1 5 6 OIIK-1, OIIK-2
Peakmuonnas CIIOCOOHOCTE BCHICCTB.
3. DHepreTuka XMMHUUECKHUX MPOIeCCOB. XUMHUUECKast 3 4 5 8 17 OIIK-1, OIIK-2
TEPMOAVUHAMMUKA.
4. | Xumuueckasi KHHETHKA. XUMHYECKOE PaBHOBECHE. 3 4 3 8 18 OIIK-1, OIIK-2
5. | DnekTpoxumuyeckue mnpoiecchl. Kopposus 6 4 3 1 24 OIIK-1, OITK-2
METaJIOB.
5.2. Conep:xaHue pa3iesaoB JUCUUIJIMHBI (110 JEKIMIM)
Ne | HammeHoBaHue TpynoeMKocThb Popmpyembie
CozaepxaHue pa3enoB KOMIIETEHIIUHA
/T pa3znemnos (uac.)
1. OcCHOBHEBIE IIpenmer xumuu. ATOMHO-MOJIEKYJIsIpHast Teopusi. OCHOBHBIC 2 OIIK-1
HOHSTHUS U HOHSTHS: aTOM, MOJIEKYJIa, HOH, XUMUYECKHH dneMeHT. [IpocTeie
3aKOHBI XHMHUH U CIIOKHBIE BemmecTBa. Moib. MonsipHast Macca. OKBUBAJICHT,
SKBHUBaIEHTHasA Macca. CTEXHOMETPHIECKHIE 3aKOHbL: 3aKOH
SKBHUBAJIECHTOB (TIOHSATHE SKBUBAJICHTa U YKBHBAJIICHTHOH MAacChI),
3aKOH ITOCTOSTHCTBA COCTaBa XMMUYECKUX COeUHEHUH. ['a3oBbIe
3aKOHBI: 3aKOH 00BEMHBIX OTHOLICHHUI, 3aKOH ABOTaAPO, 3aKOH
JKBHBAJICHTOB
2. DHepreTuka Xumudeckast TepMoAMHaMUKa. [[OHATHE XUMUYECKOW CUCTEMBI. 3 OIIK-1
XUMHUYECKUX Tuns! cucrem. PaBHOBECHOE COCTOSIHME CUCTEMBL. THUIIBI
MPOIECCOB. TEePMOANHAMHUYECKHUX IPOIECCOB: 0OpaTHMbIe, HEOOPATHMBIE,
Xumuaeckas CaMOIIPON3BOJIbHBIE, paBHOBECHBIE. OCHOBHBIE TIOHATHS
TepMOANHAMHUKA. | TEPMOAWHAMHKH: BHYTPEHHSSI SHEPTHs, paboTa, TeIIoTa.
IlepBelit 3axoH TepmoauHamMuky. ITonsTre snTanbnuu. TemnoBoi
3¢ deKT peakiyy, IK30TEPMUUECKUE U SHIOTEPMUUECKUE
peakiuu. TepMoXUMHYECKHe YpaBHEHHSI H X 0COOCHHOCTH.
CraHaapTHbIE TEIJIOTHl 00pa3oBaHus BemecTB. 3akoH ['ecca,
cieactue u3 3akoHa ['ecca. IlonsTue suTponuu. Bropoii u
TpeTHii 3aKOH TepMOANHAMHKH. CaMOTIPOM30BOIBHEIE TIPOIIECCH.
OHTANBIANAHBIA U SHTPOITUIHBINA (HaKTOPHI XUMHUUECKHX
peakuuii. OHeprus ['nbdoca.
3. Xummyeckas Xummdeckasi KHHEeTHKa. ['OMOTeHHBIE M TeTepOTeHHbIEe PEaKIIHH. 3 OIIK-1
KUHETHKA. CkopocTh XMMHUYeCKO! peakin. PakTopbl, BIUAIOIINE HA
Xumnueckoe CKOPOCTh peakiyy. BiusiHue KOHIEHTpaIK Ha CKOPOCTh
paBHOBecHe. peakiyu. 3aKoH qelcTByromux Mace. KoHcTaHTa ckopocti
peakiyu. Bnusinne TeMmepaTypsl Ha CKOPOCTb PEaKIIUH.
IIpaBuno Bant-T'odda. Dueprus akTuBaunuy 1 ypaBHEHHE
AppeHnyca. 3aBHCHMOCTb CKOPOCTH PEaKIUH OT KaTaIn3aTopa.
Karamm3 O6parnmMele 1 HeoOpaTUMbIE XUMHIECKUE PEaKIIUH.
Xumnaeckoe paBHOBecHe. KoHcTaHTa paBHOBecHs. 3aKOH
neicTByromux Mace At papHoBecus. [Ipunmun Jle-1llatense.
CIBUT XUMHUYECKOTO PaBHOBECHSI.
4, DIEKTPOXUMHUYE OKHUCITUTENEHO-BOCCTAHOBHUTENBHBIE peaknun. CTerneHb 6 OIIK-1
CKHe€ TIPOIIECCHL. OKHCIICHUSI, OKUCIIEHHE W BOCCTAHOBJIEHHE. DIIEKTPOIHBIE
Koppozus IpoIeccHl. DIeKTPOAHbIe MOTeHINaI. Y paBHeHHe HepHcra.
METaJUIOB. TanpBarMUecKnil HIIeMEHT. DIEKTPOXUMHYECKHE TIPOIIECCHI.
DJEeKTPOABMKYIIIAS CUJIA FaJTbBAaHUYECKOTO JJIEMEHTA.
CraHaapTHBIHA BOJOPOIHBIN AJIEKTPO. DIEKTPOJINU3 B pacIijiaBe.
DnexTponus B pacTBope. 3akoHbl Papazes. Boxon no Toky.
Koppo3us meTanioB: Xumudeckas, 3J1eKTpOXuMHUIecKas. 3alura
METaJUIOB OT KOPPO3HH.

5.3. Pazgesbl AMCHUILUIMHBI U MEKIUCIUIUIMHAPHBbIE CBSI3H € 00ecneYuBalOUMH (MpeablLIy IuMU)
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U o0ecneynBaeMbIMU (MOCIEAYIOIMMHU) TUCHUIIJIMHAMM

Ne HaumenoBanue Ne Ne paznenoB naHHOW AMCUMIUIMHEL U3 Tabu.5.1, U1l KOTOPBIX HEOOXOAUMO
/11 obecreunBaronmx n3ydeHne oOecreunBaromuX (MPEAbIAYIINX) U 00eCTIeunBaeMbIX
(mpenpIynmx) u (TocneyonInx) AUCIUTIIAH
obecrieunBaeMbIX 1 2 3 4 5
(mocnenyIomux) AUCITUTUTIH
Ipeapiaymme TUCHHNIHHBI
1. | ®uznka + + + + +
2. | MaremaTuka + + + + +
Hocenywmue AUCHUILIHHBI
1. | Marepuaisl 31eKTpOHHOMH + + + + +
TEXHUKA
2. | Okomorus + + + + +
3. | besomacHocTh + + + + +
KHU3HE/ICSI TEIIbHOCTH

5.4. CooTBeTcTBHE KOMIIETeHIUH, GOpPMUPYEMBIX IPH U3YYEeHHH AUCHHUIINHBI, U BUI0B 3aHATHI

IIepeuens Bunel 3anstuii DOopMBI KOHTPOJIS
KOMIIeTCHITHI T 7126 Tp. KP/KII | CPC (npumepsi)
OIIK-1 + + + + KoHcnekT, ycTHBIHN 0TBeT, MpoBepKa HHIUBHUYaIbHBIX
3aJlaHuii, KOHTPOJIbHAs paboTa, OTYET HO JIaAbopaTOPHO
pabote
OIIK-2 + + + VYCTHBLII OTBET, IPOBEPKA UHAUBUIYyAJIbHBIX 3aaHU,
KOHTPOJIbHAS paboTa, OTYET 110 J1abopaTopHOii paboTe

JI — nexmus, IIp — npakTHyeckue u ceMuHapckue 3ansatus, Jlab — maboparopusie padotsl, KP/KII —
KypcoBas pabota/mpoekt, CPC — camocTosiTenpHas paboTa CTyJIeHTa

6. Metoab! 1 (popMBbI OpraHusanuu 00y4eHust
TexHoaornmn HHTCPAKTUBHOI'0 oﬁyquml IPpU PpasHbIX Q)opMax 3aHSTHIl B Yacax

DopMbl Jlexuuun [paktuueckne | JlaGopaTopHbie Beero
MeTo bl (uac) 3aHATHA (Jac) paboTHI (Jac)
IT-mMeTos! (mpoBeneHue 3aHATHH B popme Oecen ¢ 10 10
HCIIOJIb30BaHUEM TIPE3CHTAIIHIA)
Pabora B koMaH[e (IpOBEICHUE 3aHATHH C
HCIIOJIb30BAaHUEM KOMAHHOTO PEIICHHS 8 10 18
[IOCTABJIEHHBIX 3aJa4 C 3JIEMEHTAMU
CaMOKOHTPOJIS)
WTOro HHTEPaKTHBHBIX 3aHATHIA 10 8 10 28
7. JlabopaTOpHBIi NPAKTHKYM
Ne Ne paznena HanmenoBanwne 1a60paTopHBIX padoT Tpyno- Komnerennuu
/Tt JTUCUUTIIMHBI U3 €MKOCTh
Tabm. 5.1 (dac.)
1. 3 Omnpenenenne TEII0BOTO 3 deKxTa peakiun HelHTpanu3anum 4 OIIK-1, OIIK-2
2. 4 CKOpOCTh XMMHYECKIX peakIyil. XMMIIeCcKOe paBHOBECHE. 4 OIIK-1, OIIK-2
3. 5 Onextpomn3. Kopposns 4 OIIK-1, OIIK-2
8. IlpakTnyeckue 3aHATHS (CEMUHAPDI)
Ne Ne pa3nena TemaTHka MpakTHUECKUX 3aHATHH (CEMHHAPOB) Tpyno- Komnereniun
H/H JUCLIUMIIIIMHBI U3 €MKOCTh
Tabm. 5.1 (gac.)
1. 1 (OCHOBHEIC IOHSITHS ¥ 3aKOHBI XUMUU 1 OIIK-1, OIIK-2
2. 2 OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX COeMHEHH. Peakuinonnas 1 OIIK-1, OIIK-2
CIOCOOHOCTH BEIIECTB.
3 3 DHepreTuka XMMUYECKHX NPOLECcCOB. X MMUUYECKasi TEPMOIHHAMUKA. 2 OIIK-1, OIIK-2
4. 4 XuMmuueckas KUHeTHKa. XUMUYECKOE PABHOBECHE. 3 OIIK-1, OIIK-2
5. 5 Onekrpoxumuyeckue npoueccsl. Kopposus merauios. 3 OIIK-1, OIIK-2
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9. CamocrosiTesqibHAsi padoTa

Ne Ne paznena TemaTuka caMoCTOATENbHOI paboTh Tpyno- Komme- Konrpons Beimosnsenus
n/n JUCLUILIUHBL (Oemanuzayusi) €MKOCTb TEHLUUU paGoTsl
u3 Tab. 5.1 (uac.)
1 1 IIpopaboTka TeKIMOHHOTO MaTepHraja 2 OIIK-1 Koncnexr, ycTHBINH OTBET
IToaroToBka K MPakTUYECKOMY 3aHATHIO. 2 OIIK-1, ITposepka
(Pemrenwe 3amau o teme. IHANBHyaTbHEIE OIIK-2 HHIUBHAYaIbHBIX 3a1aHUI,
3a7aHus 10 TeMe paszesa) KOHTpOJIbHAs paboTa
2 2 CocraBieHre KOHCIIEKTa 110 TeMe paszena 2 OIIK-1 Koncnexr, ycTHBINH OTBET
(Knaccuuxanust XAMHYECKHX COCINHCHUI.
Crenens okucienusi. OCHOBHBIE KITAaCCHI
HEOpraHW4eCcKHuX coequHeHni. Kucnotsl, conn,
OCHOBaHHsI, OKCHJIBI, X KJIACCU(UKALS
XHMHUUECKHe cBoiicTBa. KHCIOTHO-OCHOBHBIE
cBoifctBa BeniecTB. CBoicTBa aM(pOTEPHOCTH.
Peakimonnas cnocodHoCTh aMpOTEPHBIX
OKCHJI0B Y TUAPOKCUIOB. THIIBI CONEN.
3MeHeHne KUCTIOTHO-OCHOBHBIX CBOMCTB
9JIEMEHTOB IO TTEPUOAAM U IPYIIIaM.
DNEeKTPONUTHL. DIEKTPOIUTHYECKAS
JICCOIIHAIIHSL. )
TloAroTOBKA K MPAKTHYECKOMY 3aHATHIO. 3 OIIK-1, ITpoBepka
(Pemenue 3anad mo reme. UHAMBUAYaTbHBIE OIIK-2 WHAVBUTyaJIbHBIX 3a/1aHUl,
3aJJaHus 110 TEME pasena) KOHTpOJIbHAs paboTa
3 3 TIpopaboTka JEKIMOHHOTO MaTepraa 3 OIIK-1 Koucnekr, ycTHbIf 0TBET
TIoAroTOBKA K MPAKTHYECKOMY 3aHATHIO. 3 OIIK-1, ITpoBepka
(Pemenue 3anad o reme. UHAMBUAYaTbHBIE OIIK-2 HWHAVBUIyaJIbHBIX 3a/1aHUM,
3aJJaHus 110 TEME pasjena) KOHTpOJIbHAs paboTa
TTonroTtoBka k 1abopatopHoii pabote 2 OIIK-1, OTYeT 1O JJabopaTopHOU
OIIK-2 pabore
4 4 [IpopaboTka JIEKIIHOHHOTO MaTepHaa 3 OIIK-1 KoHCIeKT, yCTHBINH OTBET
IToaroroBka K NpakTUYECKOMY 3aHSATHUIO. 3 OIlK-1, IIpoBepka
(Pemenue 3anad o reme. UHAMBUAYaTbHBIE OIIK-2 WHAVBUIyaIbHBIX 3a/1aHUM,
3aJJaHus 110 TEME pasjiena) KOHTpOJIbHAs paboTa
ITonroToBka k 1abopaTopHoii paboTte 2 OIIK-1, oTYeT 1o JlabopaTopHOH
OIIK-2 pabore
5 5 IIpopaboTka TeKINOHHOTO MaTepraa 4 OIIK-1 Koucnekr, ycTHbIi 0TBET
IloaroroBka K NpakTHYECKOMY 3aHSTHUIO. 5 OIlK-1, IIpoBepka
(Pemrenue 3anau o teme. IHANBHIyaTbHBIE OIIK-2 WHINBHYAIbHBIX 381aHHU,
3a1aHUs IO TEME pa3/ena) KOHTpOJIbHAs paboTa
TTonroToBka k 1abopaTopHoii paboTte 2 OIIK-1, oTYeT 1o JlabopaTopHO
OIIK-2 pabore
1-5 IoAroToBKa K 3K3aMeHy 36 %11__[&__2’ DK3aMeH
10. IIpumepHasi TeMaTHKA KYPCOBBIX IPOEKTOB (PadoT)
KypcoBoii npoekt (paboTa) He MpeycMOTPEH YUeOHBIM IIJIAaHOM.
11. PeiiTunroBasi cucremMa JJisi OlleHKH YCIEeBAeMOCTH CTY/IEeHTOB
Tab6auna 11.1 bannbHbIe OIEHKH JUIS DJIEMEHTOB KOHTPOJIS.
MakcuManbHbIH N MakcuManbHbIH
MakcuManbHbIN
o 6an Ha 1-yro KT 6a 3a mepron Bcero 3a
DneMeHTHl y4eOHOH NeaTeTbHOCTH 0aJi 3a mepuo
C Hayana mexny 2KT u Ha CEMECTp
mexnay 1KT u 2KT
ceMecTpa KOHEII CEMECTpa
YCTHBIH OTBET 10 5 5 20
MuauBuayanpHOE 3a1aHIE 4 2 2 8
KonrposnbHas padbota 10 5 5 20
Koncnekr 2 2
JlabopaTopHas pabora 2 6 8
KOMIIOHEHT CBOEBPEMEHHOCTH 1 1 2
HToro MaKcMMyM 3a MepHoO.: 27 15 18 60
Cnaua 5K3aMeHa (MaKCHMyM) 40
Hapacraomum UTOromM 27 42 60 100
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BbajuioBas pacKJIaaKa /IS OeHKH 0TBETAa HA YK3aMeHe

Ne Borpoca ®dopma Bonpoca MakcumaibHbli 6aj
i 1 Teopetuueckuii Bonpoc (pasaeisl 1-3) 10
> Teoperuyecknii Bonpoc (paszesl 4-5) 10
L 3 3apnava (pasnensl 1-3) 10
4 3apaua (pasnesl 4-5) 10
| »’ Hroro Bce Bonpochl 40

TaﬁJmua 11.2 l'[epecqu GaJuTOB B OI[EHKH 33 KOHTPOJIbHBIE TOYKH
BaJjuibl Ha JaTy KOHTPOJIbHOI TOUKH Ouenka

> 90 % OT MaKCUMaJIbHOM cyMMbl Gajuios Ha naty KT S S

Ot 70% 10 89% 0T MakcuMasbHOM cymMMbl Oasu1oB Ha naty KT

Ot 60% 10 69% OT MakCUMAJIbHOI cymMMbl Oaju1oB Ha aaty KT

< 60 % OT MaKcUMaJIbHOI cyMMbl OasuioB Ha naty KT

(ISR AVEY B

~Taéanna 11.3 — [Tepecyer cymMbl 6a/UIOB B TPAJIMLIMOHHYIO H MEK/yHAPOIHYIO OLCHKY

Ouel-uca (roc) Hrorosasi cymma 621108, )"‘ll‘l'l‘blBaeT ycneuHo Ouenka (ECTS)
i CAAHHBbIN IK3aMeH
';‘ 5 (omw-mo) (3auTeHO) 90 - 100 A (OTIHYHO)
i 85-89 B (oueHb X0opo1o)
gk fexopomp) 75 -84 C (xopol1uo)
(3a4TeHO) 20-74
3 (YHOBJIETBOPHUTENIBHO) 65 - 69 D {ynosnexsopiresLmo)
(3a4TeHO) 60 - 64 E (1mocpeacTBeHHO)
2 (HeynoBIETBOPHTENLHO), Huzxe 60 6aniioB F (Hey 0B/ TBOPUTENIBHO)
(He 3a4TEHO)

‘lf2  Yuebno-meToanyeckoe 1 HHGOPMAIHOHHOE 0fecTie eHne THCUHITHHBL
12: 1 OcHOBHAasI JIATEPATYPa
T KopOBHH H.B. O6was xumus : yueounk uist ry30s / H. B. Koposus. - 7-e u3j., ucnp. - M. : Beicuas
mkona, 2006. - 556[4] c. : mi., Tabur. - (IloGeauTens KoHKypea yueOHNKOB). - bubmorp.: ¢. 546. -1Ipemm.
yKaz.: ¢. 547-558. (aymr: 218 5x3; cusl: 1 5K3.; cusS: 1 9x3.; Beero 220 9k3.)
2. OcHOBBI o6ueit 1 (u3myeckoit Xumun [DekTporHbli pecype]: Yuebnoe nocobue/ M.B. TuxoHosa,
I/IAEKHMOBa ToMCKHIi TOCY/IapPCTBEHHBIH YHUBEPCUTET CHCTEM YIPABICHHS W PaJMO3ICKTPOHUKH
(Tomck), Kadenpa paxnodicKTPOHHBIX TEXHONOTMH M OKOJIOTMHYECKOTO MOHHTODHHIA. - DJIEKTPOH.
TexeToBbIe 1aH. - Tomek: 2015, 200 c. ( https://edu.tusur.ru/training/publications/5136)
12.2 lonoJiHUTEALHAS JIATEPATYpa

1. I'munka H.JL O6mas xumust @ y4eOHoe nocobue st By3os / H. JI. I'manka. - 11-e m3x. - M.-JL ¢
Xuwmus, 1964. - 688 c. : ., Tabn. - Mmen. ykas.: ¢. 669-670. - [Ipeam. ykas.: ¢. 671-688. (ayni: 37 9K3.;
BCero 37 oK3.)

2.  AxmeroB H.C. Heoprammueckas xumusi : yueGHoe mocobue juis Bysos / H. C. Axmeros. - M. :
Bricmmas mxona, 1969. - 638[2] c. : wi. - Ipeam. ykas.: ¢. 629-639. - b. m. (cusl: 1 ok3.; ayrm: 12 9K3.;
cu35:2 9K3..; Bcero 15 9k3.)
3. Xumus: YueGuoe mocobue / I'. B. Cmupnos, I. M. Skynuna; MunncTepcTBO 00pasoBaHHMs
Poccuiickoli  ®enepammn, Tomckuid rOCY/IApCTBEHHBIM ~ YHUBEPCUTET —CHCTEM  YIPABICHHS H
pannoanex’rponnm Kadenpa TeXHONOrMM pauos/eKTpoHHoi anmaparypsi. - Tomek : TMIUIO, 2000. -
157c s (aysim: 27 9k3.; cusl: 3 9x3.; cusS: 19k3.; Beero 31 9k3.)

bl I‘JmHKaH JI. 3anaun u ynpaxueHus 1o obueii xumun : YdaebHoe nocodue juis By3os / H. JI. I'minka. -

- 20-¢ n311 CTEpeoTHI. - M. : Xumusi, 1973. - 263[1] ¢. : un. - B, w. (ayrn: 37 9k3.; cusl: 19k3.; Bcero 38
9K3.)

5. Yukun E.B.  Xumus [Teker]: yue6Hoe mocoGue / E. B. Unkun; Munucteperso 0OpasoBaHus ¥ HAYKH
Poccnucxon ®eneparmn, ToMcknii  rOCyapCTBEHHBIH — YHHBEPCHTET —CHCTEM  YNPABICHHS H
a[[HOBJICKTpOHPIKH (Tomck), Daky/ibTeT AMCTaHIHOHHOTO 00ydenus. - Tomck: Db Kontent, 2012,

170 ¢.; m. - Bubmumorp.: ¢. 157. (aynim: 57 9k3., cu3l: 3 9K3., cu35: 2 9K3.; BCero 62 sK3).

6. XHme [DnekTponHBIi pecypc] : yueOHOE mocoOue / E. B. Ynknn ; Tomckuit rocyIapCTBEHHbIH

yHHBepCHTeT cucreM ympasieHus u paanodiekTponukn (Tomck), Kadenpa pamuosnekTpoHHBIX
 TEXHOJIOTHI{ M KOJIOTHYECKOTO MOHHTOPHHTA. - DIeKTPOH. TeKcToBbIe JAaH. - Tomek : [6. n.], 2012. - on-

7
g .
fhid
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line, 170 ¢c. - b. 1. ( http://edu.tusur.ru/training/publications/1138)
12.3 VueGHo-MeToAnuecKne 10cofusi i IporpaMvuoe obecrevenue
Jlsist oBecrieveHust IMCUMTIHHBI HCMOIB3Y 0 TCS caexywommue YMIIL:
1. Xumust [DneKTpOHHBIH pecype]: Metojiiueckne yKasanus JUist IPOBCIACHHA IPaKTHYECKUX 3aHATHH U

~ OpraHM3alMH CaMOCTOSTENbHOU paboThl CTYJIEHTOB MO JUCUHILTHHE «Xumusi»/ Tuxonosa M.B;
:2015. - 21 c. (https://edu.tusur.m/training/publications/S137)

2. Ynxun E.B. JlaGoparopHbie pabOTEl 110 XUMHH [Teker]: yueGHO-METOIMHUECKOE nocobue / E. B.
YpkuH, MUHACTEPCTBO 00pa3oBaHus ¥ HAYKH Poccuiickoii ®eaepaimn, Tomckui rocyAapCTBEHHbIN
YHHUBEPCUTET CHCTEM YIPABICHUS W PaIHOICKTPOHHKA (Tomck), Kadenpa paamodneKTPOHHBIX
TEXHOJIOTHI M SKOJOTHYECKOr0 MOHHUTOPHHTA. - Tomck : TYCYP, 2012. - 77 c. . un, Tabi. -

' Bubmorp.: ¢. 73. (aym: 45 2K3., cu3l: 3 5K3., cu3s : 2 9K3.; Becero 51 9K3.)

3, Yuxun E.B. COopruk 3ana4 1o obmeit xumun [Texer| @ yueOHO-METOIMYECKOC nocobue / E.

B. Unkun; pen. kaua. xuM. Hayk A. WM. T'amanos; peil. C. SI. AnexcanjapoBa; MHMHHCTEPCTBO

oGpazoBanus u HaykH Poccuiickoit denepain, TOMCKHH roCyJIapCTBEHHBIH YHHBEPCHTET CHCTCM

YIIPaBICHUS. M PAJHOIICKTPOHUKH (Tomek). - Tomck: Tomckuit roCy/IapCTBEHHBIH YHHBEPCHTET

CHCTEM YIIPABIEHHUS U pagnodyiekTponuky, 2015. - 296 ¢. (PATAM: 50 5k3.; cusl: 1 5k3; cu35: 5 9K3.;

“ayHit: 48 ok3.; Beero 100 ox3.)

4, Yuxun E.B. JlaGoparopHble pabOThl 110 XHMHH [DnekTpoHHBIi pecype] : y4eOHO-METOAUICCKOE
mocobue / E. B. Yuxun ; Tomckuit FOCY/IAPCTBEHHbIA YHHBEPCHTET CHCTEM YNPABICHHSA M
panmoanektporukn  (Tomck), Kapeapa pasnodieKTPOHHBIX TEXHOJIOTHH ¥ DKOJOTHYECKOIO
MOHHTOPHMHTA. - DJIEKTPOH. TEKCTOBHIC JaH. - Tomek: [6. u.], 2012. - on-line, 78 c. - b.

v (hgp://edu.tusur.ru/training[publications/B020)

5. Uuxun E.B. COopHuK 33124 1 yIpaxKHeH it 110 00IeH XUMUH [ DIIEKTPOHHBIH pecype] / E. B. Unkun;

: ‘TOI:W(EKPIVI FOCYJIAPCTBEHHBIN YHMBEPCHTET CHCTEM YIIPABJICHUSA H pammosnextpornku  (Tomck),
‘Kadesipa paMosIeKTPOHHBIX TEXHOJIOIHH 1 9KOJIOrHHYECKOro MOHHTOPHHTA. = DJIEKTPOH. TEKCTOBBIC
naH. - Tomck: [6. 1.], 2012. - on-line, 220 ¢. - b. 1. (http://edu.tusur.ru/training/publications/642)

MeToauueckne YKA3aHUs 10 NPAKTHYECKHM  3aHATHIM, aabopaTopHbiM  paboram M

" camocTonTeNbHOM pabdoTe nMpHBeIEHbI B YUEOHO-METOMUECCKOM noco6un [1], a Takxke B YueOHO-

MeTomdeckoM rocobuu [3], rmasa 1, crp.21-33; rasa 2, ¢1p.39-46; riasa 3, crp.57-64; rnasa 4, ctp.77-

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

12.4 Basbl AaHABIX, HHYOPMALHOHHO-CIPABOHBIC H MOHUCKOBBIE CHCTEMBI

http://edu.tusur.ru — Hay4HO-00pa30BaTeIbHbIH MOPTAJ

http://www.chemistry.narod.ru, http:/www.xumuk.ru — HH(OPMAIOHHO-CITPABOYHBIC PECYPChI

http://elibrary.ru — Hay4Hast JJICKTPOHHAS OoudmoTeKa

http://WwWw.twirpX.com — 3JI€KTPOHHBIC KHHIH T10 XHMHH

13. MarepuajbHO-TeXHHYECKOEe ofecriedeHue JMCUHILIMHBE  XHMUTCCKad nocyaa, XMMHYECKHE

PEAaKTHBEI, KAJIOPHMETPBI, HAOOp apeoMETPOB, BOLAHAS Gansi, TEPMOMETPBI, JIEKTpHYECKas IUIHTKa,

MeTaTHYeCcKre ¥ TPadUTOBBIC HEKTPO/IbI, ITATHBDI.

ok

G TR
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[Ipunoxenue k paboued aporpamme

MUHUCTEPCTBO OBPA3ORBAHVS U HAYKY POCCUNACKON ®EJEPALIUN

(DBHCPZL‘JBHOC rocynapCTBEHHOE OHOIIKETHO® ‘VO!)'LHOB‘J Ie1bHOC YUPCSI/KACHHE BRICIHCTO Hg“'(DCCCHOH'{LHI:»HUFO
00pa30BaHKA
. «TOMCKHH TOCYJAPCTBEHHbIV VHUBEPCHUTET CHCTEM VIIPABJIEHVA PAJUODJIEKTPOHUKWY
e (TYCVYP)
L . YTBEPKIAIO
i JlupeKTop nenapraMenTa 00pasoBaHus
(l'lpopeiérop 1o y4uedHoit pabore)

- ILE.Tposia
« /6 » o¢  20l6r.

‘®OH/I OIEHOYHbBIX CPEJACTB O YYEBHOU JUCIHUANINHE

i Xumus
YpoBeHb 0CHOBHO# 06pa3oBaTeIbHOI IPOrpaMMbl Dakajappuart

(] :H'a{lpgmeuue NOAr0TOBKH 11.03.04 DilekTpoHHKA U HAHOIJIEKTPOHUKA

ﬁi)pq?uﬂn: KBaHTOBasi 4 ONITHYECKAS YIEKTPOHUKA

; (Dop;wa o0yueHust oyHast

:diakyineT 31eKTpOoHHOM TexHukyn (PIT)
. Kadenpa I (O/1eKTPOHEBIX NPUOOPOB)

j Kype 1 Cemectp |

YyeOublii njan Hatopa 2014 roaa u noc/ieay0mwmx Jer.

| DK3ameH 1 cemectp

Tomcex 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.

CornacoeaHa Ha noptane Ne 9749

10



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

CornacoeaHa Ha noptane Ne 9749
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06u.|,v|e XapPaKTEPUCTUKN nokasartenen wu Kputepunes oOuUeHUBAHUA KOMNETEHUUMMN Ha BCeX 3Tanax

npusegeHbl B Tabauue 3.

Ta6auma 3 — O0uKe XapaKTePUCTUKH NOKa3aTe el H KpUTepueB OLeHUBAHUSA KOMIIETEHIIMH 10 3TanaM

Iloka3aTenu u

3HaThL Ymernb Baagern
KpuUTEepun
O06mnamaer
PaGotaer
(haKTUIECKUMHU U OO6amaer Auana3oHOM
N CaMOCTOATEIBHO,
TEOPETUICCKUMU TEOPETUYCCKUX 3HAHMIA,

OT1au4HO (BLICOKUI

3HaHHUAMMU B IIpEACIax

TpeOyeMbIX ISt

HCTIONB3YS TTaH paOOTHI

YPOBeEHbB) . Y 3JIEMEHTBI
n3y4aemMoii o0macTu ¢ peLIeHNs TBOPYECKUX .
TBOPYECKOH
MMOHUMaHNEM TPaHUIL 3a1a4
JeATeIBHOCTH
MPUMEHUMOCTH
3HaeT (axThl, OO0agaer quamna3oHoM
. MIPUHLMIIBL, IPOLECCH], | TEOPEeTHYECKHUX 3HAHUM, Pabotaer
Xopoiuo (0a30Bblit
OBeH) oO0IIMe TTOHATHS B TpeOyeMBbIX st CaMOCTOSITEIIBHO,
yp Ipeaeiax u3y4aeMon pelleHNs CTAaHAAPTHRIX | HMCIIONB3YS TUIaH paboThI
obnactu 3amaq
OO6nagaer quama3oHOM
. Pabotaer
TCOPECTUYCCKUX 3HAHUHU,
YnoBJieTBOPHUTEIHHO Ob6nanaet 6a30BbBIMU CaMOCTOSITETHHO,

(moporoBblii ypoBeHb)

0OILIMMHU 3HAHUSIMHA

TpeOyeMBbIX st
penieHnst 6a30BbIX
3amaqy

HCIIONb3Ys KpaTKUH
TUTaH paboThI

(DOpMyJ'II/IpOBKa IoKasareleu u KPUTCPHUCB OLICHUBAHUA ,Z[aHHOfI KOMIICTCHI U IIPUBCJICHA B Ta6J'II/II_I€ 4,
Taﬁ.mma 4 —T1oka3areyju u KPUTCPHUH OLICHUBAHUA KOMIICTCHIUH HA dTanmax

IToka3arean n

3HaTL YmeTh Baagernb
KpUTEepun
3Haem ocHogHble
HOHAMUS XUMUU
o CamocmoamenvHo
Cs0600H0
& ocyuiecmensaem nouck
opmyupyem
PMYIUPY uHgopmayuu u
XumuuecKkue
o Vmeem omauuno KOHCReKmupyem 8
30KOHbl OpuUeHmupoeamsvcs 6
B a meopemu4ecKom noanoM O6beMe,
ocnpouseooum P p paccmampugas 60NpPocyl
meopemuyecKkul Mamepuane oes
UCNOJIb308AHUA 6 NPUHUHHO=
mamepuan 6e3 ) .
LCNOTb306AHS yuebHo20 nocobus Ceocmeennou
. o Ceo6oono ymeem 83AUMOCEA3U, OONOIHASA
OTIU4YHO (BBICOKHIA YuebHozo nocobust
yPOBEHb) Coobod NPUMEHAMb NOJYYEHHblE mamepuan mepmMuHami,
60D00HO SHanus 0N peenis nouamuAMU, paxmamu
usnazaem meopuecKux m.o
Mamepftaﬂ 6 NPAKmMuYecKux 3a0a4 u o CamocmosamenvbHo
yCmHOM gbOpMe uHmepnpemayuu onpedeﬂ}lem yenu u
e3y1bmanoe
Ananuzupyem u pesy 3a0a4u IKCnepuMenma
IKcnepumernma
60CnPOU3600UM P UCX0051 U3 NIaHa
83AUMOCEA3b pabomyl u
xumudeckux meopemu4eckux
NOHAMUU U npPeonoCcuLIoK
3AKOHO8
Xopomo (0a30Bblii 3Haem ocnogHble o Vueem e CamocmosmenbHo
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YPOBEHb)

NOHAMUA XUMUU

opueHmupoeamscs 6

ocywecmeiisiem noucK

Dopmynupyem meopemuieckom ungopmayuu u
Xumuueckue Mamepudne c KOHCnekmupyem ee,
3aKOHbL uenorvsosanuent Yacmu4Ho
B 0 Yue6H0z0 nocoGus; paccmampusas 60npocsl
ocnpouseo Mn"li ymeem NPUMEHAMb €cO
meopemu4ecKutl 018 pewienus 6 n;:)uquﬂﬂo )
mamepuarn ¢ cmandapmupix C1e0CMBEeHHO
UCNONL308AHUEM NpaKmMuyeckux 3a0au u 83AUMOCEA3U;
meopemu4eckux unmepnpemayuu o Onpeoensiem yenu u
SHaHUU UIU pe3yemamos 3a0auu IKCNepUMeHma ¢
yuebH020 nocobus JIKcnepumerma UCnoONb308aHUEM NAAHA
Yacmuyno pabomol, yuebHO20
uznazaem nocoous u
mamepuarn 8 MEMOOUYeCKUX YKA3aHUU
yemHou ¢hopme
3naem ocnogHbie o Vueem
NOHAMUS XUMUU OpUEHMUPOBAMBCS 8
g, meopemuueckom o  CamocmosmenvbHo
acmutino Mamepuane ¢ ocyujecmeisient NOUCK
d’OPM)’pryem UCnojib3oeaHuem qubopMauuu cu
XumuuecKkue i KOHChekmupyem
- yuebHo2o nocoous,
YnoBijieTBOPUTEILHO 5 o [Ipumensiem PaCCMamPueaaeMble
. 80NpPOCHL 6 8UOE MEPMUHOE,
(HOpOFOBbII/I BOC”ZpOuS’@O un/i meopemudecKkue 3Hanusl non}:zmuﬁ Um0 P
YPOBEHBb) meopemudeckuu 07151 peutenus 6a306bIx Onped o 5
o npeoensiem yeau u 3aoadu
Mmamepuai ¢ NPAKMu4ecKux 3a0a4 u P Y
UCNONBL308AHUEM unmepnpemayuu JKCcnepumernma ¢ nOMoubio
npenooagamens u
yuebHo20 nocoobus Pe3yILImanios 5
MemoouyecKux yKazaHuu
JKCcnepumerma ¢
nomouwsbro
npenoodaeamens

2. OnNK-2: cnocobHOCTb BbIABAATbD €CTEeCTBEHHOHAY4YHYIO0 CYLWHOCTb npobnem, BO3HMKAWOWMUX B Xope

npodecCMOHaNbHON AEeATENIbHOCTH,

MaTemaTUyecKuii annapar.

npuBneKkatb ANA MX peleHUa COOTBETCTBYIOWMIA (U3MKO-

Ona dopmupoBaHMA KomMeTeHUMI HeobXoAMMO OCyWecTBUTb pAg, 3Tanos. JTanbl GopMUpPOBaHMA

KOMI'IGTEHU,VIVI, npmnmeHAaemblie anAa 3Toro snabl 3aHATUI U ncnosab3yemblie Cpeacrtsa oueHBaHUA NpeacrtaBieHbl B

Tabnuue 5.

Tabauna 5— Itansl GopMUPOBaHNA KOMIIETCHIINH W HCIOJb3yeMble CPeICTBA OLleHUBAHUS

Conep:xaHue dTanos

TEOPETHYECKNE OCHOBBI
CTPOEHUs BELIECTBa,
CBOICTBA BELIECTB U UX
PEaKINOHHYIO
CIIOCOOHOCTD, YCIIOBHSA
MIPOTEKAHUs PEAKLUH,
(hakTOpBI, BAMSIONINE HA
CKOPOCTb U HaIpaBJICHHE
MIPOTEKaHUs PEaKIny,
JHEPreTHYECKUE

TEOPETUYECKUE 3HAHUS
JUTSL PETIEHUS
MIPAKTUYECKUX 3a/1a4,
JUTSL THTEPIIPETAIAN
pe3yIbTaTOB
IKCTIEPUMEHTA, yMEET
HCIIONB30BaTh
ANTOPUTMBI PEIICHHS
MIPaKTHYECKUX 33124

CocraB 3HaTh YMmeth Baanern
OCHOBHBIC ITOHATHUS U HaBBIKAMHU ITIOCTAHOBKH
3aKOHBI XUMHH, HCIIOJIB30BAaTh Lenen v 3azad

9KCIEPUMEHTA, UCXOS
U3 TEOPETHUECKHIX
NPEANOCHUIOK;
HaBBIKaMU 00paboTKH
pe3yJIbTaToB
JKCIIEpPUMEHTA C
HCHOJIb30BaHHEM
(huzuKo-
MaTeMaTHYECKOTO
anmapara,
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M3MEHEHUS B IpoIriecce
MPOTEKAHUS PEaKIIUH,
3aKOHOMEPHOCTHU
MIPOTEKaHMUS
ANEKTPOXUMUICCKUX
IIPOLIECCOB, MPOIECCHI
KOPPO3WHU METAJIIOB H
METO/IbI 3aIUTHI OT
KOppO3uu

Buasl 3anaTui

e BreyaguropHas

CaMOCTOsITeIbHAS
pabota

e [IIpaktuyeckue
3aHATUA

e BueayautopnHas
CaMOCTOSITEIbHAS
pabora

e JlabGoparopHas
pabota

e JlaGoparopuas
pabora

Hcenoanzyembie
CpeACTBA OLeHUBAHMA

e  VYCTHBIN OTBET
e DK3aMeH

e UuauBunyanpHOE
3aJaHue
(camocTosTeTRHAS
pabota)

e KoHTponbHas
pabota

e Oryer 0o
nabopaTopHOi
pabote

e DK3aMeH

e Ortyer 0o
nabopaTopHOi
pabote

Obwme XxapaKTepUCTUKM MNOKasaTenew

npuseaeHbl B Tabanue 6.

Ta6auma 6 — O0uIe XapaKTePUCTUKH MOKAa3aTe el 1 KPpUTepueB OLeHUBAHUSA KOMIIETEHIIHH 110 3Tanam

IMoka3zaTrean u

OT1an4yHo (BBICOKHUIA

3HaHHUAMMU B IIpeaciax

TpeOyeMBbIX st

3HaTL YmMmeTh Baagernb
KpUTepun
O6mnagaer
PaGotaer
(haKTUIECKUMH U OO0J1amaeT quana3’oHoM
N CaMOCTOSTEILHO,
TEOPETUUECKUMU TEOPETHUUECKUX 3HAHUM,

UCTIOJB3YSI MIaH paboThI

(OporoBbIii YPOBEHBb)

00IIMMHU 3HAHUSIMHA

TpeOyeMbIX I
pemeHus 6a30BBIX
3a1a4

YPOBEHbB) o U 9JIEMEHTBI
H3y4aeMoi 00J1acTH ¢ pEIIeHUsT TBOPUECKUX .
TBOPYECKO
[TOHMMAaHUEM TPaHMUI 3amaqy
JIEATSIIbHOCTH
MPUMEHUMOCTH
3HaeT GaKTHI, O6mamaer Auana3zoHOM
< IIPUHIIAIIBI, ITPOIIECCHI TEOPETHYECKUX 3HAHUMN Pa6OTaeT
Xopoiuo (0a30Bblii pu » PO ’ P ’
oBeH) oO11ve MOHSTHS B TpeOyeMbIX IS CaMOCTOSITEIHHO,
yp npeaeiax u3ydyaeMomn pelIeHrs CTAaHJAPTHBIX | KCIMOJNB3YS IJIaH paOboTHI
obmactu 3a1a4
O6mamaer Auana3zoHOM
N PaGoraer
TEOPETUYECKUX 3HAHHIA,
Y10BJaE€TBOPUTEIHLHO O6ramaer 6a30BBIMHU CaMOCTOSITEITEHO,

WCTIONB3YS KPAaTKUH
IUTaH paboThHI
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®DopMynTHpoBKa MoKa3aresIel 1 KPUTEPHEB OICHUBAHUS JAHHON KOMITETEHITNH MTPUBEeHa B TabmuIe 7.
Taoauna 7 — Iloka3zaTeju U KPUTEPHHU OLleHUBAHUS KOMIIETEHIIMHU HA 3Tanax

Iloka3zarenu n

3HaTL Ymethb Baanern

KpUTEepuu

3naem ocnosuvie

NOHAMUSA XUMUU ® Ymeem omauuno

C80600HO OPUEHMUPOBAMBCSL 8

opmynupyem meopemuyeckom

Xumudecxue mamepuare bes Camocmosmensro

3AKOHbL UCHOTbS06ANUA onpeodensiem yeu u

yuebH020 nocobust

Bocnpousieoaumv o Co0600m0 ymeem 3a0a4u IKCnepuMenma

meopemu'{ecmtu NPUMEHANb NOJIYYEHHblE uCXO()ﬂ us niana

mamepuan 6es SHaHUA Ol pewlenus padomet u

UCNOJIL30BAHUA meopueckux meopemu4yecKux

OT1an4HO (BBICOKHI YuebHo20 nocobus npaxmuyeckux 3a0au u npeonocwliIoK

YPOBeHb) Cs80600H0 unmepnpemayuu Camocmosamensvho

uznazaem pesyrbmanios obpabamvieaem

mamepuan 6 oKcnepumenma IKCHEPUMEHMANbHBIE

ycmHotl ¢hopme
Ananusupyem u
80CNPOU3B00UM
63AUMOCEA3D
XUMUYECKUX
NOHAMUL U
3aKOHO8

o Yueem ucnonvzoeamo
cmanoapmuule
AneOpUMMbL peuenus
NPAKmMu4ecKux 3a0ad,
YACMUYHO UCTIONb3YEM
07151 peutenus 3a0ay
HempUBUAIbHbIU HOOX0O

OaHHble U cocmasusem
om4yem 6 medyeHue
Na1aHUpyemoco 3aHiamus

3naem ocnoenvle

ROHAMUS XUMUU * Vieem Onpeoensiem yenu u
Dopmynupyem ZZ;;FZZZZ Zii;nﬂ:m 6 3a0auu IKCNEPUMEHMA C
Xumuueckue UCNONb308AHUEM NIAHA
mamepuane c
3AKOHbL UCNONB306aHUEM pabomi, yuebtiozo
Bocnpouszeooum YuebHo20 nocobus; nocobus u 3
meopemuueckuil yMeem npumensimeo €20 MEMOOUHeCKUX YKA3AHULL
mamepuain ¢ OnsL pewtenus Obpabamuieaem
XOpOHIO (6330]3])“71 UCNOJIb30BAHUEM cmaHdapmezx IKCcnepumernmalibHble
ypOBeHL) meopemuieckux npakmu4ecKkux 3a0ay u OaHHble u cocmaesisem
SHAHUL WU unmepnpemayuu omuem YacmuyHo 6
YyuebHo20 nocobus pesynemanos meuenue niaHupyemo2o
Yaemuano oKCnepumenma sansmus,
o Ymeem ucnonvsoeams
uzinazaem cmaH()apmele CcamocmossmeslbHoO Ujiu
Mamepuan 6 anzopummol 015 npu nomoyu
yemHoui popme peluenust RPAKMu4eckux PYKOBOOUMENS KOMAHObI
3adau unu npenoodagameris
3naem ocnosuvie o Vmeem Onpedensiem yeru u 3a0au
ROHAMUS XUMUY OpUEHMUPOBAMbCA 6 OKCNEPUMEHMA C HOMOUIBIO
Yacmuuno meopemutieckom npenodasamens u
dopmynupyem Mamepuane ¢ MEMOOUUECKUX YKA3AHULL
YHOBﬂeTBopI/ITej'II)HO UMUecKie UCNONIL30BAHUECM
(moporoBblii SaKOHbE )]/;l€6H020 nocobusi; Cocmasnsien omyen no
OBEeHb o [Ipumensiem
P ) Bocnpoussooum meopemuuecKue 3HaHus pedyrvmanan

meopemuyecKku 07 peuterust 6a308bIx oKenepuMenma
mamepuai ¢ NPaKmu4ecKux 3a0a4 u Hacmutno 6 metenue
UCRONB306AHUEM unmepnpemayuu NAAHUPYEMO2SO SAHAMUA
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yuebHnoeo nocobus pesynbmamos U 8 HeayOumopHoe

oKcnepumernma ¢ epemst npu nomowju
noMoubI0 PYKOBOOUmEN KOMAHObL
npenodasame:s Uiu npenooasameist

o Ymeem ucnonvzosamo
cmanoapmHole
aneopummbsl peuterust

3a0a4 ¢ NOMOUbIO
V4eOHO-Memoou4ecKko2o
nocoous uau
npenooasameins

3. TUIOBBIE KOHTPOJIBHBIE 3AIAHUSA

Ona peannsaumnm sbilenepedyncneHHbIX 3aaa4 06y‘-IeHMFI MCNONb3YyHOTCA Ceaylowme maTtepuanbl:

1) KoHTpo/bHble BONPOChI.
Ona  TeopeTUyecKkoW MOATOTOBKM WCMONb3YOTCA Yy4yebHble nocobus U3  CnNUCKa OCHo8HOU U

dononHumesnsHoli Aumepamypoel. KOHTPOAbHbIE BOMPOCHI K pasgenamM AWUCUUMIMHBI NPUBEAEHbI B
yyebHo-Mmemoduveckom nocobuu [1]

2) WUHamBupyanbHbie 3agaHuA.
MeToamyeckne yKasaHua K BbIMOSHEHWUIO MHAMBUAYANbHbIX 3a4aHUI NPUBEAEHbI B yyebHOM nocobuu

[2], a TakKe B yuebHo-memodu4yeckom nocobuu [3],[5]

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

4) MeTtoaunuyecKkue yKa3aHuA K BbINOIHEHUIO N1abopaTopHbIX paboT M COCTaBNEHUIO OTUETOB.
YKaszaHua npuseaeHbl B yyuebHo-memooudeckom nocobuu [1], [2], [4].

5) 3JKsameHauuoHHble 6uneTbl.
Mpumep BapraHTa 3K3amMeHaLMOHHOTo buneTa npuseseH B yyeb6Ho-memooudyeckom nocobuu [1].

KOHTPOJIBHBIE BOITPOCHI

PA3JIEJI 1. OCHOBHBIE ITIOHATHUSA U 3AKOHbBI XUMHUU

1. [aiite onpeneneHus HOHATHIM «aToM». M3 4ero oH cocTouT, MMeeT i oH 3apsaa? [IpuBenure miaHeTapHYI0 MOAETH

CTPOCHHUS aToMa.

KakoB 3apsy anexTpona? 3a cueT 4ero mpoTeKaeT XUMHUUECKasi Peakiys, B 4eM ee CyITHOCTH?

Uro takoe Monekyna? Vmeer nu oHa 3apan? [Ipusenure mpuMepsl MosieKy BeniecTs. M3 yero onu cocrost?

4. Yro Takoe non? Mmeer nu oH 3apsaa? Kakue ecTb TUIIBI HOHOB M KaK OHU HasbiBatoTcs? [IpuBenuTe mpuMepsl HOHOB
pasHoro turna. Kak o0pa3yloTcs Te WM HHbIe THITI HOHOB? OT Yero 3aBUCHUT 3apsii HoHa?

5. IlpuBenure npumMep XMMHYECKOTO JIEMEHTa B COCTOSIHUSIX: aTOM, MOJIeKyJa, HoH. [losicHUTE, B ueM pa3HHIa MEXITy
STHMH TPEMsI COCTOSIHUSMH U KaKUMH CBOHCTBaMH 00JI/IaeT Ta WIIM MHAsl YacTHIIA.

6. Uro Takoe kommyecTBo BemecTBa? Kak oHo obo3Havaercs, B 4eM m3Mepsercs? CKOJIBKO YacTHIl COACPKUT | MoJb
BemecTBa? Kak 0003HauaeTcs yuciIo yacTun?

7. Yro Takoe moispHas macca? Kak ona oOo3Haudaercsi, B 4yeM m3Mmepsercsa? Kak paccumrtaTh MOJSIPpHYIO Maccy
BemIecTn?

8. [IlpuBenure mpuMepbl XUMHYECKHX BelllecTB. UTO MOKAa3bIBAIOT MOJCTPOYHBIE MHAEKCHI B (pOpMynax XHMHYECKHX
BemIecTn?

9. Yro Takoe crexuomerpuueckue kodduueHTsr? s 4ero ux paccTaBisIOT B YPaBHEHMSX XMMHUECKHX peakuuii?
KakoBsl paBmina pacctaHoBKH K03 duumeHToB? UTO MOKa3bIBACT CTEXHOMETPHYECKUN KO(P(UIIMEHT B ypaBHECHUH
peakuuun?

10. Cdopmynupyiite 3akoH ABoraapo. Uto Ttakoe HOpMasbHbIE ycsoBHsA? UTo Takoe MOJSpHBIH 00beM raza? Kak on
o0o03HayaeTcs, B 4eM n3MepsieTcs 1 ueMy oH paBeH? Kakoll o0beM 3aHMMaeT ra3 KOJIM4ecTBOM 1 MoJb Ipu H.y.?

11. Kak paccuntbiBaeTcst 00beM rasa Ipu YCJIOBHSX, OTJIMYHBIX OT HOpMaibHBIX? [IpuBenure ypaBHenue MeHzaesneena-
KnanelipoHa, NosCHUTE KaKle BEIMYMHBI TaM UCIOIb3YIOTCS.

12. TlpuBenure ocHOBHBIE (POPMYIIBI ISl pacyeTa KOJIMUECTBa BeulecTBa. Kakue BEMMYMHBI AJIs1 9TOTO UCTIONb3YIOTCS?

13. Yro Takoe mpoCThie U CIOXKHBIC BemecTBa? [IpuBeanTe X KiacCH()UKAIILIO.

w N
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14,
15.
16.
17.
18.
19.
20.

21.
22.

©o~No U

11.
12.

13.
14.

15.
16.

17.

18.
19.
20.
21.

ocouprwdE

W3 yero cocTosIT OKCH/BI, COJIM, KUCIOTHI, ocHOBaHMsA? UTo Takoe kuciiotHele ocratku? [IpuBennTe mpuMepsl ATHX
COEIUHEHUM.

UYro takoe skBuBaseHT? UTO Takoe (akTop HKBHUBAJIEHTHOCTH M Kak OH obo3HavaeTcs? Kak ero Mo>xHO paccuuraTs?
JAst KaknX DJIEMEHTOB OH SIBIISICTCS TIOCTOSIHHBIM U rtoyeMy? IIpuBenure npumepsi.

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

Uro Takoe SKBHBaJCHTHBIH 00BeM rasza? Kak ero moxkHo paccumrath? [IpuBemure ¢opmyiy, MOSCHHTE Kakue
BEJIMYMHBI TaM HCTIONIB3YIOTCSL.

CdopMmynupyiiTe 3aKOH OSKBHBAJICHTOB, IIPUBEANTE €ro MaTeMaTHYECKOe BbIpakeHHWe. llpuBenure mpuMep
MIPUMEHEHHS 3TOTO 3aKOHA.

ChopmynupyiiTe 3aKOH TOCTOSHCTBA cocTaBa BemecTBa. Uto Takoe Oeprommmnasr? [lpuBeante mprMepsl BEIIECTB
MIOCTOSTHHOTO ¥ HETIOCTOSIHHOTO COCTAaBa.

CoopmynupyiiTe 3aK0H ABOra/Iipo M CIEJICTBUS U3 HETO, MOSICHUTE Ha IIPUMeEpe.

CoopmynupyiiTe 3aKOH OOBEMHBIX OTHOIICHHH, TOSICHUTE, JUISl KAKMX PACUYETOB OH IIPUMEHHUM.

CoopmynupyiiTe 3aKOH COXpaHEHHUSI MacChl BEIECTBA.

PA3JIEJI 2. OCHOBHBIE KJIACCHI HEOPTAHUYECKHAX COEJIMHEHUNA. PEAKITUOHHASA

CIHOCOBHOCTDB BEHIECTB.

UYro Takoe creneHb OKHcieHUs? Kak onpenennTs MakCHMaIbHYIO CTEIICHb OKHCIICHHS dneMenTa? Kak oHa cBs3aHa ¢
BaJIEHTHOCTBIO?

Kakne »1meMeHTHI TPOSBIAIOT MOCTOSHHYIO CTENEHb OKHcieHHA? UeMy paBHA CTENCHb OKHCICHHS JJIEMEHTOB B
IpocThIX BemecTBax? Kakue npaBuia Hy>KHO 3HATh [UIS 3alIMCH XUMHIECKUX (POPMYJT BEIIeCTB?

[MpuBenure knaccudukanuio BemecTs. Kakne 0CHOBHBIE KIacChl HEOPraHWUECKUX COSAMHEHUH BBl 3HaeTe? I3 wero
OHH COCTOSAT?

[MpuBenure knaccudukanuio okcuaoB. Kak oOpasyrorcss HazBaHus okcunoB? Kak Hammcats (opmyny BbICIIETO
OKCHJIa 37IeMeHTa?

[MpuBenure knaccudpukanuio kuciaor. Kak o0paszyrorcst Ha3BaHHs KUCIOT?

[MpuBenure knaccudpukanuio ocHoBanuii. Kak o0pasyrorcsi Ha3BaHMsI OCHOBaHUiT?

[MpuBenure knaccudukanuto coneid. Kak o6pasyrorcst Ha3BaHuUs conen?

Uro Takoe 3nekTponut? Kakue BewecTsa sIBISIFOTCS 3JIEKTPOIUTaMU?

Uro Takoe JyEKTpoJMTHUYEecKas aucconuanusi? KakoBsl mpaBmia 3ammcu  ypaBHEHHH 3JIEKTPOJHTHYECKON
aucconuanuu?

[TpuBenute ypaBHEHNUS MOJHOM M CTYNEHYATON TMCCONMALINN OKCH/IOB, KHCIIOT, COJIEH M OCHOBAHHH.

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

C weM pearupyroT KHUCIOTHbIe OKCHIbI? IIpuBeauTe mpuMephl peakuuii, TOKa3bIBAIOMIMX KHCIIOTHBIE CBONCTBA.
IIpuBeaurte npuMep reHETUUECKON CBA3U «IJIEMEHT — KUCIOTHBIN OKCHUJ — KUCJIOTHBIM OCTAaTOK - KMCIIOTay.

JUis Kakux 3JIEMEHTOB XapaKTePHBI OCHOBHEIE cBoiicTBa? IIpuBenuTe mpuMepsI.

C dyeM pearupyloT OCHOBHbIe OKcHAbI? IlpuBeauTe mpUMepHl peakluil, JOKa3bIBAIOIINX OCHOBHBIC CBOMCTBA.
[IpuBenuTe npuMep TeHETUYECKOMN CBSI3U «3JIEMEHT — OCHOBHOM OKCHJI — OCHOBaHHEY.

UYro Takoe amdoTepHocTs? [IJisl KAKUX 3JIEMEHTOB XapakTepHbl ampoTepHblie cBoicTBa? [IpuBennTe npumepsl.

C gem pearupyror amdoTepHble okcuasl? [IpuBeauTe NpUMepsl peakini, JTOKa3bIBAIOMNX aM(pOTepHBIE CBOMCTBA.
[TpuBenuTe nprMep reHETHUECKOM CBA3M «3JIEMEHT — aM(OTEpHBIN OKCHJ] — aM(OTEpHOE OCHOBAHHE.

Kak n3aMeHs0TCs KNCIIOTHO-OCHOBHBIE CBOWCTBA ISl S- M P-3JIEMEHTOB B IIEpHOAax ciieBa HampaBo? Kak 3To cBsizaHO
C METAJUIMYECKMMH M HEeMeTalUIM4ecKuMH cBoiictBamMu? OT 4Yero 3aBHCAT KHUCIOTHO-OCHOBHBIE CBolicTBa d-
JJIEMEHTOB?

IIpuBeauTe XMMUYECKHE CBOMCTBA KUCIIOT.

IIpuBenuTe XuMHUYECKHE CBOMCTBA OCHOBaHUM.

[TpuBenure npumepsr aMmpoTepHBIX OcHOBaHUH. C 4eM OHM MOTYT pearupoBaTh?

[IpuBenuTe XUMUUECKUE CBOICTBA CONEH.

PA3JEJ 3. SJHEPTETUKA XUMHWNYECKHUX MPOLECCOB. XUMHNYECKASI
TEPMOJNHAMMUKA.

I'ITO HayqaeT XUMHUYCCKast TepMOIII/IHaMI/IKa?

Jaiite onpeneneHre MOHATHIO «XUMUYECKAsI CUCTEMAY.

Ilepeuncnure TUIIBI XMMUUYECKUX CUCTEM, JAWTE UX XapaKTepucTUKy. IIpuBennure npumMepsl.

Kaxkue mapamMeTpbl BIUAIOT Ha TEPMOAMHAMUIECKOE COCTOSTHAE CUCTeMBI? UTO Takoe cTaHAapTHBIC YCIOBUS?

Uem xapakTepu3yeTcs TEPMOINHAMUIECKOE PABHOBECHUE CUCTEMBI?

Kaxue tumnbl TepMoIMHAMUYECKUX MPOLECCOB MOTYT IPOTEKaTh B XUMUYecKuX cuctemax? Jlaiite ux XxapakTepUCTHKY.
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7. Chopmynupyiite 1 3aKOH TepMOJMHAMHKH, 3alUIINTE €0 MaTeMaTHYeCKoe BhIpakeHHe. Jlaiite onpeneseHre NOHITUAM
«TEII0Ta», «paboTa», «BHYTPEHHSs SHeprusi». Kak MOXHO HMHTEPIPETUPOBATH ATOT 3aKOH NPHUMEHHUTENBHO K
XUMHUYECKOMY Tpoieccy?

Kakas pabora valie Bcero coBepIuaroTcsi B XuMu4yecknx cucremax? Kak ee MoKHO paccuuTarh?

9. Jaiite onpenenenune sHTansnuu. Kak ee MoxHo paccuurath?. Kak ona o603HayaeTcs, B 4eM u3Mepsercs?

10. Yro Takoe TeruoBoit ekt peakuun? Kak oH 0003Hayaercs, B YeM HM3MEpsETCs, YeMy OH PaBeH IIPU MOCTOSHHOM
nasneHnn? Jlaiite ompeneneHme 5K30- M IHIOTEPMUYECKOH peaknud. UTO MOXKHO CKaszaTh O TEIIOBOM 3(deKTe
00paTUMOTro XUMHYECKOTO TIporiecca’?

11. Yro wmsygaer tepmoxmmusi? UYTo Takoe TepMOXHMHUecKoe ypaBHeHHe? IlepeumciuTe OCOOCHHOCTH —3aIliCH
TEPMOXMMHUUYECKUX yPaBHEHHH.

12.Yro Takoe craHmapTHas SHTAJbIHA 0Opa3oBaHus BemecTBa? Kak oHa 0003HayaeTcs, B 4eM M3MepseTCs U KaKue 3HAUCHUS
MOXET IPUHUMAThH?

13. Cdopmynupyiite 3akon ['ecca. [losicHUTE CMBICI 3TOTO 3aKOHA Ha IPUMEPE XUMHIECKOH PEaKLIUH.

14. Chopmynupyiite cnencreue u3 3akoHa I'ecca. IIpuBequre MaremMaTnueckoe BBIpaXEHHUE, MOSICHHUTE, JUIA pacyeTa Kakou
BEJIMYNHBI OHO TPUMEHSIETCS.

15.Yro Takoe sHTponus? B uem oHa m3Mmepsercs, kak obo3HauaetTcsa? Kak ee MokHO paccumtarh? OT Kakux (PaKTOpPOB OHa
3aBUCUT?

16.Tlosicaute Ha mpuMepe, Kak H3MEHSACTCS SHTPOIMS BEIIECTBA NPH IOBBILCHUM TeMmmeparypbl. C d4eM CBS3aHBl 3TH
n3MeHeHHs1? B KakoM arperaTHoM COCTOSTHHM SHTPOIHS caMasi BEICOKas U moyemy?

17.Yro Takoe cTaHZapTHas SHTPOIHS BELIECTBA, KaK OHa 0003HAYACTCsI, B YEM U3MEPSIETCS ?

18.Kak MOXHO paccunTaTh HW3MEHEHHE OJHTPONMH B Mpolecce XUMHYecKuX peaknuii? [IpuBenure MaremaTHiyeckoe
BBIpaKCHHE.

19. Cpopmymupyiite 2 3aKoH TepMOOUHAMHUKH. I KaKMX CHCTEM OH MpuMeHUM? MOXeT I peakmus MpOoTeKaTh C
yMeHblIeHneM sHTponun? Kakue 1Ba Gakropa sSBISIOTCS JBIKYIIEH CHIION CaMONPOU3BOJILHOTO MPOTEKAHUS PEeaKyuu?

20. Kak paccunrath sHepruto ['muooca? Kak oHa oGo3Hauaercs, B ueM m3MepsieTcs? s yero mcrosib3yercs 3Ta BeIMYHHA?
KakoBbI KpHTEpUH CaMOIIPOU3BOJIBHOTO MPOTEKAHUS PEAKIMH B IPSIMOM M 00paTHOM HaIlpaBiIeHHH?

®©

PA3JEJ 4. XUMHNYECKASI KHHETUKA. XUMHWYECKOE PABHOBECHE.

1. Yro m3y4aeT xuMHUEeCKas KHHETHKA?

2. Yro Takoe kourenrpanusa? Kak ona o6o3navaercs? Kak u3MeHsETCS KOHIICHTPAIIHS UCXOIHBIX PEareHTOB U MPOJAYKTOB

IIpU IpoTekaHuu peakuu? Ilpusenute mpumep.

MaiiTe ormpeaesicHHe CKOPOCTH XMMHUYecKoi peakuuu. Kak ona obo3navaercs? Kak ee MoxHO paccuutarh? YTo Takoe

3JIEMEHTapHBIHN aKT peakiuun?

Uro Takoe TOMOTCHHBIEC U TeTepOreHHbIe peakuuu? [IpuBenuTe mpuMepsl.

Uro Takoe oOpaTuMble M HeoOpaTuMble peakuuu? [IpuBeauTe mpuMepsl.

Ot kaKux (aKTOPOB 3aBUCUT CKOPOCTb XUMHIECKOH peaKiuu?

Kak wu3MeHseTcss CKOpPOCTh MpH M3MEHEHHWH CTETEeHH JUCIEPCHOCTH, arperaTHoro COCTOSIHUSI, BHEIITHETO

SHEPreTUYECKOro BO3AecTBUs?

Kak 3aBHCHT CKOPOCT XUMHYECKOH PEaKkIIy OT KOHLEHTPAIMH peareHToB?

9. Cdopmynupyiite 3aK0H JEHCTBYIOIIMX Macc U CKOPOCTH XMMHUYECKOH peakumu. [IpuBeanTte ero maremaruueckoe
BhIpakeHue. [losicHUTe, Kakue BEIMYMHBI HCHOJB3YIOTCA B 3TOM BBIpakeHHHM. UTO Takoe KHMHETHUECKOE YpaBHEHHE
peaxiu? Kakue ects npasuia 3anucu 3AM amst peakimii ¢ y4acTHeM TBEPIBIX U ra3000pa3HBIX BEIIECTB?

10. Yro Takoe koHCTaHTa cKopocTH peakunu? Kak oHa o6o3Hauaercsi? OT 4ero oHa 3aBUCUT?

11. Kak 3aBHCHUT CKOPOCTh XUMUYECKOU PEAKIIUU OT TemrepaTypbi? OTBET MOSCHUTE.

12. Cdopmynupyiite npasuio Baut-I'odda, npusenure ero MareMaTH4eckoe BhIpaKEHUE.

13. Yro noka3ssiBaeT TeMIeparypHblid ko3¢ duuueHT ckopoctr peakiun? Kak on 0603HaqaeTcs U 4eMy MOXKET ObITh paBeH?

14. Yro takoe 3¢dexTnBHOE coynapeHne dactui? Kak M3MeHsETCs SHEpPreTHKa CHCTEMbI IPH IIEpPeXoje OT HCXOJHBIX
peareHTaM K npoaykTam peakuuu? IIpusenure rpadudecknii mpuMep, OTBET IMOSICHHUTE.

15. Yro rtakoe sHeprust aktuBauuu peaknuu? Kak onHa oOozHauaercs, B ueM m3Mepserca? Ot dero oHa 3aBucur? Kak
CBS3aHBI CKOPOCTh PEAKIUK U JHEPrusl aKTUBALUK?

16. TIlpusenute ypaBHeHHe AppeHuyca. [loscHuTe, Kakue BEJIMYMHBI B HETO BXOIAT M KAaKyl0 3aBHCHMOCTH yCTaHAaBIIUBAET
9TO ypaBHEHHE.

17. Yro Taxoe xaranm3arop? KakoB MexaHW3M AEHCTBHS KaTanuzaropa?

18. [laiite ompeiencHHE XMMHUYECKOro paBHOBecHs. YUTO Takoe paBHOBeCHas KoOHIeHTpaunusi BernectB? Kak onHa
o0o3Hauaercs?

19. Yro takoe koHcranrta paBHoBecusi? Kak ona oOo3nauaercs? Hammiimre MaTeMaTH4eckoe BBIPOKEHHE JJIsi KOHCTAHTHI
paBHOBECHSI, TIOSICHUTE, KaKHe BEJTMUMHBI TaM HCHOJIb3yI0oTcsA? KakoBHI mpaBmiia 3aricy KOHCTAHTHI PABHOBECHS, €CIIH B
XMMHUYECKOH peaky y4acTBYIOT TBEp/bIe HIIM Ia3000pa3Hble BemecTBa?

20. Kakwue ¢akTopsl BIUSIOT Ha CMEIICHHE XMMUYECKOro paBHoBecus? [loscHHTEe, 4YTO O3HAYaeT CMeEUIeHHEe XMMHUYECKOTO
PaBHOBECHSI «BJIEBOY, «BIIPABO»?

21. Cdopmynupyiire npunun Jle-Illarense. Kyna cmeniaercs paBHOBecHe IPH MOBBIIICHNUH WIN TIOHWXEHUH TEMIIEPaTypHl,
JIaBJICHUsI, KOHLIEHTpauu?

w

No ok

®

PA3JEJI 5. QJJIEKTPOXUMHNYECKHUE ITPOLHECCHI. KOPPO3USA METAJLJIOB.
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10.

11.

12.

13.
14.

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

21.
22.

23.
24.
25.

26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.

Uto u3ydaeT 31eKTpoXUMHUA? 3a CUeT Yero IpoTeKaroT AIEKTPOXUMUUECKUE MPOLECCHI?

Uro Takoe OKHCIUTEIbHO-BOCCTAHOBHUTENbHBIE peakuuu? J[laiiTe ompenencHUEe IMOHITUAM «CTENEHb OKUCIICHUS,
«BOCCTaHOBHTEIbY, KOKHUCIHTEINbY, OKHUCICHHUEY, «BOCCTAHOBICHUEY. [IpuBeIuTe IPUMEPHI.

Uro takoe anekTpozapl? M3 wero m3 m3roraBnuBaroT? Kakue mpomecchl MPOHCXOAAT Ha IMOBEPXHOCTH METAIIIMIECKOTO
JIEKTPOA TIPH MOTPYKEHUH €T0 B PACTBOP HOHOB TOTO XK€ MeTauia?

Kak obpasyeTcst TBOWHOM dNIeKTpUIecKuid cioit? YTo Takoe 3IIeKTPOIHBIA NOTEHIHAT?

Uro Takoe paBHOBECHBIN ANIEKTPOAHBIA NoTeHnuan? Kak oH o6o3HadaeTcs, B 4eM m3Mepsercs? Uto xapakTepu3yeT 3Ta
BenmunHa? OT 9ero oHa 3aBUCHT?

Uro Takoe CTaHAAPTHBIM BOAOPOAHBIM 31ekTpon? Jns dvero oH wucmoib3yercsi? Uemy paBeH €ro 3eKTpPOAHBIN
MOTEHI1Aam?

Yro Takoe CTaHAAPTHBIA H3JEKTPOAHBIN moTeHuuan Mertamna? Kak oH o0o3Hadaercs, B ueM usMepsercs? Uro
XapakTepu3yeT AaHHas BenuuuHa? Kakue 3HaueHHUsI OHa MOKET PUHUMATD?

Ot kakux (aKTOpOB 3aBUCHUT 3JIEKTPOAHBIM moreHuuan? [IpuBenure mosHOe M cOKpalleHHOe ypaBHeHHs HepHcra.
IlosicHuTe, KaKye BEITUUMHBI TaM UCTIONB3YIOTCS. B KakuX ciydasx UCHOIb3YIOTCSA 3TU YpaBHEHUS?

Uro moKasbIBaeT pAA MIEKTPOXMMHUUCCKUX HampshkeHHH metamioB? Kak pacmonoxeHsl MeTamisl B 3ToM pagy? C uem
CBSI3aHa BOCCTAHOBHUTENIbHAS CIOCOOHOCTHh METAIIIOB?

Uro Takoe rampBaHHYeCKHit aeMeHT? 13 gero on cocront? M300pasure yCTpOWCTBO rajJbBaHMYECKOTO DJIEMEHTA.

Kak 3apsokeHBI KaTOA M aHOA B TrajbBaHWYECKOM 3ieMeHTe? Kakme mporeccsl mpoTekaloT y ux noBepxHoctu? I['ne
BO3HHMKACT D3JEKTPUYECKHH TOK B TaJbBaHMYECKOM 3JeMeHTe? B KakoM HampaBIeHHH [BIKYTCS SJEKTPOHBI B
raJbBaHMYECKOM IeMEHTE?

Ha npumepe rampBaHnmueckoro syiemeHTa JlaHmdns-SIkoOM pacckakuTe Kakhe OSJIEKTPOXHMHYECKHE IPOIEeCChl TaM
nporekaroT. Hanummure ypaBHeHUs peakluil Ha KaToAe U aHOJE.

Kaxk 3anucsiBaeTcs cxeMa ranbBaHndeckoro asneMenTa? Ilpuseaure npumep.

Uro Taxkoe JIeKTPOABMXKYIIAsl CUJa ranbBaHH4eckoro 3nemeHra? Kak oHa o6o3HadaeTcs, B ueM usMmepsercs? Kak ee
MOJKHO PacCYMuTaTh?

Yro Taxoe snekTpoan3? M3 yero cocToUT cuctema, Tae npoTeKaeT anekTponus? M3obpasure rpadudecky.

Kax 3apspkeHsl KaTo 1 aHOJ TIpH 3JeKTposn3e? Kakue mpomecchl MpOTEeKaroT y HOBEPXHOCTH AIIEKTPOIOB?

Kakue THITBI 37IeKTPOOB HCIIONB3YIOTCS MTPH JeKkTponn3e? V3 uero onn nsrorasnusatotTcs? [IpuBenure npumeps.
KakoBbl 3aKOHOMEPHOCTH HPOTEKaHUS IEKTPOIHM3a B paciuiaBax? Kakme mpormecchl MpOTEKar0T Ha aHOAEe M KaTtoze?
[TpuBenure npumep.

KakoBbl 3aKOHOMEPHOCTH HMPOTEKaHUS JIEKTPOM3a B pacTBopax? Kakme mporeccsl MpOTEKalOT HA aHOoAE M KaTozxe?
IIpuBeaure npuMepsl.

Chopmynupyiite 1 u 2 3axons @apanes. [IpuBenure ux MaTeMaTnueckoe BbipaxeHue. [losgcHUTE, Kakue BETUIUHBI TaM
HCTIONB3YIOTCS M UX €AWHUIIBI H3MepeHHs. J[JIs KakuX pacueToB NPUMEHHUMBI 3TH 3aKOHBI?

Uro Takoe BbIXoJ M0 TOKy? Kak ero MoxHO paccuuTaTh?

Uro Takoe koppo3usi MetasuioB? UeM xapakrepusyercsa mporuecc koppo3un? IloueMy Koppo3usi HEraTHBHO BIHSET Ha
MeTaJUINYeCKUe KOHCTPYKIUH U H3eTus?

Uro Takoe XxmMudUeckas kKopposmsa? B kakmx cpemax oHa mpoTekaer? Kakue OBIBAIOT THITBI XUMHYECKOH KOPpO3UU?
[MpuBenure npuMepsI.

B vem 3axiouaeTcss MexaHU3M XUMHYECKOH Koppo3un? HammimnTe ypaBHeHHS peakuunii, IpUBEIUTE ITPUMEPHI.

Ot kaknx (haKTOPOB 3aBHCUT CKOPOCTHh XMMHUECKOH Koppo3uu? [loyeMy y HEKOTOPBIX METAIIIOB CO BPEMEHEM CKOPOCTh
Koppo3un 3amemsiercsi? Kakast cpena criocoOcTByeT nporekanuio koppo3un? Ilpuseante npumepsl. [louemy ¢ pocrom
TeMIepaTypbl CKOPOCTh KOPPO3HUHU BO3pacTaeT?

Kakwne mecTa B M31€MMAX U KOHCTPYKIUSX SBIAIOTCS KOPPO3HOHHO ONACHBIMHU U OYEMY?

Uro Takoe MeKTpoXuMudeckas Koppo3usa? B kakux cpemax oHa mpoTekaer?

B uem 3akimouaeTcst MexaHU3M JJIEKTpoXuMUdeckoil kopposuu? Kakas cpena et cmocodctByeT?

Ha mpumepe Koppo3uu CTamy KHCIOPOJOM BO3AyXa BO BIQKHOW cpele TOSICHHTE MEXaHU3M IPOTeKaHHS
ANEKTPOXUMHUIECKOI KOPPO3HH.

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

[epeuncaure METOABI 3aLIUTHI METAJUIOB OT KOPPO3UH.

Uro Takoe nerumpoBanue MerauioB? Kakue BemiecTBa BBICTYNAIOT JIETHPYIOIIMMH J100aBKaMH M Kak OHM BIHUSIOT Ha
cBoiictBa Meraiuia? [loyeMy npu JISTHPOBaHUM MeTajla CKOPOCTh KOppo3uu 3amezisiercsi? UeM 0OyCIIOBIEHO TO, YTO
COBpPEMEHHBIE CTAIH ABISIOTCS HEPKABEIOIUMU?

Uro Takoe 3aIuTHBIE TOKPHITH? VI3 9ero OHM M3roTaBIMBAIOTCS?

B uem oTimumMe KaTOMHBIX M aHOTHBIX METAITHYECKUX MOKPHITUN? IloscHUTE MeXaHW3M 3alUTHl TAaKUX IOKPHITHHA Ha
npumepax. Kakne HeTOCTaTKH €CTh Y TOTO WM WHOTO THIIA TIOKPBITHS?

W3 4ero m3roTaBIMBalOT HEMETAUIMYECKHE 3aIlIUTHBIE MOKpHITHS? [IpuBenure mpumepsl. KakoBBI HEJOCTATKH TaKUX
TTOKPBITH?

Ha yem OCHOBaHBI METOABI AIIEKTPOXUMHUECKOW 3amuTh? [losicHHNTE MeXaHU3M JIEKTPOXMMUYECKOH 3aIluTHl Ha
IIpUMepe MeToJa MPOTEKTOPHON 3alUThI CTAIEHOTO TpyOOIIPOBO/a B MOPCKOH BOJIE.

Uro Takoe kaToHas ¥ aHOAHAs 3amuTa? [TosicHUTE MEeXaHU3M 3aIlUTHl Ha IpUMepax.

Pacckaxure 00 ©3MEHEHUH CBOHCTB KOPPO3HOHHOH cpepl. Kaknmu criocobamu oHO gocTuraercsi?
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39. Kakue (akTopbl HYKHO YYUTHIBATh NPU KOHCTPYHPOBAHUM H3JCIHMA, YTOOBI MPEJOTBPATUTH MPOILECCHl MPOTCKAHHUS
KOppo3uun?

KOHTPOJILHBIE PABOTBI
(TEKYILIUII KOHTPOJIb 3HAHU)

TeMbl KOHTPONbHbIX paborT:

Tema 1. OCHOBHBIC MOHATHSA U 3aKOHBI XUMUH

Tema 2. OCHOBHBIE KJIacChl HCOPTAaHMYECKUX COCTUHCHUN. PeakImoHHas CIIOCOOHOCTh BEIIECTB.
Tewma 3. DHepreTrka XMMUYECKUX MPOIECCOB. XUMUYECKas TEPMOTUHAMUKA.

Tema 4. Xumudeckast KHHETHKA. XUMHUIECKOE paBHOBECHE.

Tema 5. Dnekrpoxumudeckue npoiecchl. Kopposust MeTaiios.

IIpumepbl BADHAHTOB KOHTPOJIBHBIX padoT

KOHTPOJIBHASI PABOTA Nel «OCHOBHBIE ITIOHATHUSA U 3AKOHBI XUMHWN»
1. Omnpenenure 3xBUBaNeHTHYIO Maccy Na,COs.
2. Ckombko Monekyn conepxutes B 0,2 mons NH3?
3. Kakoii 06beM okcuma yrieposa (IV) Beigenurcs (H.y.) mpu TepmudeckomM paznokerun 200 kr CaCOj3 ?

KOHTPOJIBHAS PABOTA Ne2 «OCHOBHBIE KJIACCBI HEOPTAHUYECKHUX COEI[PIHEHPIFI.
PEAKIIMOHHASA CITIOCOBHOCTDH BEHIECTB»

1. Vkaxwure, K KaKUM KJaccaM COSTUHEHUN (TUAPOKCHUBI, KUCIOTHI, COJIM, OKCHJIbI, OMHAPHBIE COEAMHEHNUS) OTHOCSATCS
crnenyromue Bemectsa: Na,O, H,SO,4, Cu(OH),, Ca(NO3z),, Ba(OH),, HsPO,, Na,COs, SOs, CaS, AIN. Hazosure atu
COEIMHEHUSI.

2. Kaxkwue tunsl coneil MoryT oopa3oBbiBaThesi ipu peakunu H,SO, u NaOH? HanuminTe ypaBHEHHs peakiuii, yKaXure
THUII COJIH, TAliTe Ha3BaHUS MOTyYCHHBIM COCTUHCHUSM.

3. Uro Ttakoe amdorepHOCcTh? Hamummmre ypaBHEHHWS peaknuu, IOKa3bpBaromme amQpoTepHbi Xapaktep Al;Os.
VYkaxure, K KAKOMY KIIacCy COSITUHEHUH OTHOCSATCS MPOAYKTHI pEaKIiii, HA30BUTE IMOJIYICHHBIC COSTMHCHHS.

KOHTPOJIBHAS PABOTA Ne3 « 9QHEPTETUKA XUMHWUYECKUX MPOLECCOB. XUMHNUYECKAS

TEPMOJNHAMHKA»

1. Paccunraiite TerIoBo# APQPeKT peakunn odpazoBaHms okcuaa cepsl (1V), 3amumuTe TepMOXUMHYECKOE YpaBHEHUE

peakuuu. Beruncinure Maccy npopearupoBaBlIeii cepbl, €CIIU B pe3yJIbTaTe peakluy BbIACTHIOCh 92,8 kK TerIoThI.

Sime + O2) = SO2¢;)

2. 0Pacch/ITaB u3MeHeHue dHepruu ['ub0ca, ycTaHOBHTE, BO3MOXKHO JIM CAMOIIPOM3BOJILHOE MTPOTEKaHUE PEaKLUK Ipu 35

C.
MYCO;) = MO, +CO,

KOHTPOJIBHASI PABOTA Ned «(XUMHMUECKASI KHHETUHKA. XUMHNYECKOE PABHOBECHE»
1. Hanwmmre KHHETHYECKOE YpaBHEHHUE PEAKIIUU:
Osi) + NOg) = Os¢) + NOyy,
2. Kak u3MEHHUTCSI CKOPOCTh PEAKIIH, €CIIM: a) B CHCTEME YBEJIHUNTh JaBJICHUE B 3 pa3a; 0) yBEIMIUTh KOHIICHTPAIHIO
030Ha B 2 pa3a; B) YBEIMYUTHh KOHIIEHTpauio okcruaa azorta (I1) B 3 paza.
3. TemmeparypHblii KO3QQUIHEHT CKOpOCTH peakiuu paBeH 4. Ha CKONBKO IpagycoB HYXKHO YBEJIUYUTH TEMIIEPATYpY,
9TOOBI CKOPOCTH peakinu Bo3pocia B 64 paza?
4. Omnpezennre SHEPrHIO AKTHBAIMH PEAKIMH, KOHCTAHTA CKOPOCTH KoTopoii mpu 298 K pasma 3,1-10™, a mpm 313 K
cocrasjsier 8,2- 107,

KOHTPOJIBHASI PABOTA Ne5 «JIEKTPOXUMHUYECKHUE ITPOLECCHI. KOPPO3USA METAJIJIOB»

1. 3anmcarh cxeMy rajbBaHHYECKOrO AJIEMEHTA, COCTOSILEr0 U3 BUCMYTOBOTO U IIMHKOBOTO AJIEKTPOIOB, MOTPYKEHHBIX

B PAaCTBOpPBI CBOMX COJICH; HAMMCATh YPaBHEHHUS 3JICKTPOAHBIX MPOIIECCOB; HAIUCATh YPAaBHEHHE PEaKLUH, KOTOpas

IPOTEKaeT B TaJbBAHMYECKOM 3JIEMEHTE; PACCUMTATh DIICKTPOIBIDKYIIYIO CHIY TaJIbBAHHYECKOTO DJIEMEHTA IIPH

CTaHIAPTHBIX YCIOBHSX; PACCUNTATH SIEKTPOIBIKYIILYIO CHITy TalbBaHHYECKOTO deMenTa npu temneparype 30 °C u
xonmenTparusx noros C(Bi*") = 0,1 moms/1; C(Zn*") = 1 Moms/m.
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2. Kakue mpoaykTel 00pasyroTcs mpu 3JeKTposiu3e BomHoro pactBopa CaCl,? Hamumnre ypaBHEHHs 3JIEKTPOIHBIX
npoueccoB. Bpumcnnte Maccy wiM 00beM NPOJYKTOB, BBLAGJSIOIIMXCS Ha 3JEKTPOAaxX, €CIM B Ipolecce
anekTponusa 3atpadeHo 10722,2 K anexTpudecTBa, a BBIXOA O TOKY cocTaBisieT 90%.

UHAUBUAOYANDBHLIE 3A0AHUA
IIpumepbl BAPUAHTOB HHANBUAYATbHBIX 3a1aHUI

HNuauBuayansHoe 3aanue «OCHOBHbIE MOHSITUS M 3AKOHBI XMMH I
BAPUAHT Nel0
OpnHakoBoe i 9uciio MoJiekyn B 0,5 T azora u 0,5 r merana?
BBIYHCITHTE MOISIPHYIO MacCy BeIIecTBa, eciu Macca 500 mi ero mapos npu 87 °C i nasnennn 96 xIla pasua 0,93 .
Haiitr pakTop SKBHBaJICHTHOCTH M SKBHBAICHTHYIO MacCy 3eMeHToB B coenunerusax: MgO, NiCly, CaF,.
Haiitu skBuBanentHbie Maccel coenunenuii: HNOgz, Cr(OH)s, Co(NO3),, P,Os.
Omnpenenure 00beM a30Ta (H.y.), UCIIOIB30BAaHHOTO JUIS CHHTE3a aMMHUaKa, €M IOJIy4eHo 8,5 T MpOoJyKTa peaKiHH.

akrwdE

NupuBunyanbnoe 3aganne « OCHOBHBIE KJIACCHI HEOPraHUYECKUX COCAUHEHUID»
BAPUAHT Ne5

1. Hanummte opMyJibl BEMIECTB: CyNb(ar JIUTHS, IEpXJIopaT aMMOHUsI, ion cBUHIIA, ruapokena Mapraunua (1),
THIPOKCHUT MarHusi, oprodochopHas KKCIoTa, a30TucTast Kuciora, okcun csunna (1V), okcua xpoma (V1),
okcua pocdopa ().

2. HazoBuTe cienyromme CoeIMHeHNs TI0 COBPEMEHHOM HOMEHKJIATYPE U YKAXKHUTE, K KAKOMY KIlaccy
HEOPraHMYECKUX COCTUHEHUM (KUCIOTHI, COJIM, OCHOBAHUS, OKCHIbI, ONHAPHBIC COCIMHEHUS) OHU OTHOCSTCS:
CdS, H,S0;3, LiH, TiO,, KMnO4, RbOH, HCIO, Mgs;N,, Sn(OH),, MnO. Hanumre ypaBHeHHs
AIIEKTPOIMTHYECKON TUCCOIMAIIMH ITUX COCMHEHHA.

3.Hanumure ypaBHeHUS peaKIvii:

a) Ag + HNO3(KOHH) =... 6) Fe,O; + NaOH =. . ; B) CaCl, + Na,CO;z=...;

F) Ca(OH)z + H;PO,=...; 1) Si+0,=...; e) CaO +Si0; =...; XK) H,+Cl,=..;

3) Li +H,O =...; u) HI + AgNO;=...; k) SO, + H,O =...

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

5. HammmmTe ypaBHEHUS peakyii, ¢ TOMOIIbIO KOTOPBIX MOXKHO OCYILECTBHUTH CIEIyIOlIe NpeBpatieHus: Fe —
FeO —FeSO, — Fe(OH), — FeCl,.

HNnpnBuayanbHoe 3agaHne « JHEPreTHKAa XUMHYECKUX MpoleccoB. XMMHUYecKash TEPMOIHHAMHUKA
BAPUAHT Ne4

1. PaccunTaiite TerioBoi dPEeKT peakiny, 3aIUIIUTe TEPMOXUMHUECKOE ypaBHeHHE peakiu. CKOJIbKo Oapus

Y KHCJIOpOJa B IpaMMax BCTYNUJIO B PEAKIIMIO, €CIIU B X0/€ He€ Bhiaenuiock 2740 k/x TernnoTsr?

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

2. PaccunraB m3meHeHue sHeprun [ 'mO0Oca, ycTaHOBUTE, IPU KAaKOHW TemIiepatype HanOoiee BEpOsSTHO MPOTEKaHHWE JaHHOU

peaxuun — npu 25 °C wmm mpu 100 °C?

ZnO(m@) + CO(B) = Zn(mg) +C02(3)

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

Nz + Oz = 2NO,

HNnauBnayaibHoe 3afanne «XUMHYeCKAsd KHHETHKA. XHMHYEeCKOe PABHOBECHE»
BAPUAHT Ne27
1. Hamwmmre KHHETHYECKOE YpPAaBHEHHE PEaKIUH:
Comg + H2Op) = COp) + Hy
Kak n3MeHHuTCS CKOPOCTh peakiliy, eClii: a) B CHCTEME YMEHBIINTH JaBJIeHUe B 3 pa3a; 0) yBeTHINTh KOHIICHTPALIHIO
IIapoB BOJBI B 3 pa3a; B) yMEHBIINTH KOHIIEHTPAIIWIO ITAPOB BOAKI B 2 pasa.

2. OmnpenenuTh TeMIepaTypHbiii KO3(QOUIHEHT CKOPOCTH PEAKIIMH, eCIIM IPH MOHIKEHHH TeMrepatyps! Ha 45 °C peakius
3aMenIIach B 25 pas.

3. Peaknus nporekaer npu 20 °c. OHeprusi aKTHBAILMM PEaKkIHWH B OTCYTCTBHM Karanu3aTopa paBHa 75 kxJ[x/Moib, a B
npucyTcTBUM Kataimzatopa — 50 k/Dx/Monmb. Bo CKoOnbKO pa3 BO3pacTaeT CKOPOCTb pPEaKIMM B MPUCYTCTBUH
Karanusaropa?

4. B xaxoMm HampaBlIeHUH OyAET MPOMCXOANTH CMEIIEHHE PABHOBECHS pEaKnU

Sing + 2NOp) = SO, + 2Ny 5 AH®= -460 x/]xnc
€CIIM: @) YBEJIUYUTh TEMIIEPATYPy; O) YMEHBIIUTD JABJIIEHHE B CUCTEME; B) YBEIMYHUTH KOHIIEHTpaNuio okcuaa azora ().
5. 3amumunTe BBIpaXCHHE KOHCTAHTHI PABHOBECHS [UISl PEAKIINU:
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H2(2) + I2(e) = ZHI(e)
BbryrcnuTh KOHCTAaHTY paBHOBECHS PEAKITNH, €CIIM HadalbHas KOoHIeHTpalws H, Obuta paBHa 0,5 mMoub/m,
HavaibHas KoHIeHTpanus |, - 0,2 MOJB/JI U K MOMEHTY paBHOBecHs nipopearuposaiio 20% Bogopoa.

HNuauBuayanbHoe 3a1aHue «JJeKTpoXuMuieckue npoueccosl. Koppo3us merajiony
BAPHUAHT Ne29

1. 3ammcarbs cxeMy raapbBaHHYECKOTO 3JIEMEHTA, COCTOSIIET0 U3 KOOAIbTOBOTO U KaJIMHEBOTO JIEKTPOJIOB, IIOTPYKCHHBIX B
pacTBOpBI CBOUX COJICH; HAIMCAaThb yPABHEHMS SJIEKTPOIHBIX IPOIECCOB; HAMKMCATh YPAaBHEHHE DPEAKIHH, KOTOpas
MPOTEKaeT B TaJbBAHWYECKOM JJIEMEHTE; PAacCUNTATh HICKTPOABMKYILYIO CHIIy TalbBAaHWYECKOTO OJIJIEMEHTa IIPH
CTAHJAPTHBIX YCIOBHAX; PACCUMTATH JIEKTPOABIIKYIIYIO CHIY TaIbBAHHYECKOro S1eMeHTa mpH Temmeparype 30 °C u
KOHIICHTPAIUSIX HOHOB C(Cd2+) = 0,4 Monb/I; C(C02+) = 0,3 MOJB/II.

2. Jlns cnepyromux BeIIECTB HAIUCATh YPaBHEHUS 3JICKTPOAHBIX MPOIIECCOB MPH JIEKTPOJIN3E U YKa3aTh, KAKUE MPOITYKTHI
00pazyroTcst Ha KaToJie U aHOJe:

a) pacruiaB CaBr, ¢ uHepTHBIME d1eKTpoaamit; 0) pactBop HBr ¢ maKOBBIM aHO10M; B) pacTBop SI(NO3), ¢
rpadUTOBEIMH 3JIeKTpoIamu; T') pactBop C0SO, ¢ HEpaCTBOPHMBIMH HIIEKTPOIAMH.

3.  Kaxkwme mpomykTsl 06pasyroTcs Tpu siektpoimse BomHoro pactBopa KCl ¢ wmeptHBIME 3nekTpomamu? Hamwmrwure
YPaBHEHUSI 3JIEKTPOIHBIX MIPOIECCOB. Brramcnute Maccy uiam 00bEM MPOTYKTOB HA 3JIEKTPOJaxX , 00pasyromuXcsl Ipu
nporryckaHuy Toka cuiioi 10 A B Tedenun 30 MUHYT, €CiIM BBIXOJ MPOAYKTa cocTaBisieT 70%.

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

5. IIuHKOBYIO INIaCTHHY, HOKPBITYIO MEbIO, OIIYCTHJIHM B PACTBOP CEpHON KUCIOTHL. OTnpeaenuTe TUIl MOKPHITHS, HAITHIIUTE
ypaBHEHHS AJIEKTPOIHBIX MPOLIECCOB KOPPO3HH, €CIIH MOKPBITHE HE Pa3pyLIeHO H B Clydyae €ro pa3pylleHus, COCTaBbTe
CXeMy raJlbBaHH4€CKOTO 3JIEMEHTa.

9K3AMEHAIIMOHHBIE BWIETBI
(ITPOMEKYTOYHBIN KOHTPOJIb 3HAHMNN)

INPUMEP BAPUAHTA DK3AMEHAIIMOHHOI'O BUIETA
Buaer Nel

1. UYro takoe suTponus? B kakux equauiax ona uzmepsercsi? Chopmynupyiite 2 u 3 3aK0oHBI TepMOAMHAMUKH. MoxeT
JI1 OBITH SHTPOITUSI MEHbLIE MK paBHA HYJ1I0? OTBET MOSCHUTE.

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

3. PaccunraB 3HaueHue M3MeHEHUs 3Hepruu ['mOOca, ycTaHOBHTE, B KAKOM HAIPaBICHHH MOXET HMPOTEKAaTh PEaKIHs
pu 25 oC,

FeZO3(ms) + BC(apa([)um) = 2Fe(me) + 3CO(<3)

4. Kakue mpoayKThl 00pas3yroTcsi IpH 3JeKTposim3e BogHoro pactBopa M(Cl,? Hamummre ypaBHEHHS 3JIEKTPOIHBIX
nponeccoB. Kakue koimuecTBa MpOJYKTOB OOpa3yroTCsi Ha 3JEKTPOAAX, €CIHM IPOIMYCKaTh 4Yepe3 PacTBOp TOK B
TEUEHHE Jaca Cmioi 2,5 A?

4 METOAJUYECKHUE MATEPHUAJIbBI

[na obecneyeHns npouecca obydeHMA M pelleHUs 3ad4ad obyyeHWa WCNOMb3yOTCA Cchaeaylowme
maTtepuanbi:

— MeToAM4YecKMe maTepuasbl, onpeaenstolime npoueaypbl OLEHUBAHWUA 3HAHUM, YMEHUN, HABbIKOB U (1K)
onblTa AeATENbHOCTU, XapaKTePU3YOLLMX 3Tanbl GOPMUPOBAHUA KOMMNETEHLMI, B COCTaBe:

OcHoBHas IuTEpaTypa
1. Koposun H.B. O6mast xumus : yueOHuk 1uist BTy30B / H. B. KopoBun. - 7-¢ u3z., ucnp. - M. : Beiciias mikodna,
2006. - 556[4] c. : un., Tabn. - (Ilo6equTens KOHKypca y4eOHUKOB). - bubmuorp.: c. 546. -Ilpeam. ykas.: c. 547-
558. (aymi: 218 5k3; cusl: 1 3k3.; cus5: 1 3k3.; Bcero 220 3k3.)
2. OcHoBbl 00mell W ¢usnyeckod XuMHM [DIEKTpOHHBIH pecypc]: YueOHoe mocobmue/ M.B. Tuxonosa,
N.A.ExumoBa; Tomckuil rocylapCTBEHHBIH YHUBEPCHUTET CHUCTEM YIPaBICHUS M PaguodeKTpoHUKH (Tomck),
Kadenpa pannosmekTpoHHBIX TEXHOJIOTHH U IKOJIOTHIECKOT0 MOHUTOPHHTA. - DIEKTPOH. TEKCTOBEIE JaH. - TOMCK:
2015, 200 c. ( https://edu.tusur.ru/training/publications/5136)
JonoHUTEILHAS INTEPATypa
1. 'muaka H.JI. Obmas xumus : yae6HOe mocooue st By3oB / H. JI. ['munka. - 11-e uzn. - M.-JI. : Xumus, 1964. -
688 c. : mi., Tabi. - ImMeH. ykas.: ¢. 669-670. - [Ipeam. yka3s.: ¢. 671-688. (ayni: 37 3k3.; Bcero 37 3K3.)
2. AxmetoB H.C. Heopranndeckas xumus : yaeOHoe nocooue jyist By3oB / H. C. AxmeroB. - M. : Briciias mikouia,
1969. - 638[2] c. : un. - [IpenM. ykas.: ¢. 629-639. - b. 1. (cu3l: 1 3k3.; aymr: 12 3k3.; cuz5: 2 3k3..; Bcero 15 3k3.)
3. Xumus: Yyeonoe mocobue / I'. B. Cmupnos, I M. SIkynuna; MuHucTepcTBO 0OpaszoBaHus Poccuiickoit
Oenepanun, TOMCKUIT TOCYIapCTBEHHBIM YHHBEPCHTET CHCTEM YIIPaBICHUS M pamuodeKTpoHHMKH, Kadempa
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TEXHOJIOTHH PaJuOdIeKTPOHHON anmaparypsl. - Tomck : TMIJIO, 2000. - 157 c. : mn. (aynm: 27 3k3.; cuzl: 3

9K3.; cu3s: 19k3.; Bcero 31 3K3.)

4. I'muka H.JI. 3amaum u ympakHeHHs 1Mo oOIiei xuMmuu : YaeoHoe mocodue s By3os / H. JI. I'munka. - 20-¢

W31., cTepeoTHl. - M. : Xumus, 1973, - 263[1] c. : wir. - b. . (aymm: 37 2k3.; cuzl: 19k3.; Bcero 38 7Kk3.)

5. Uukun E.B. Xwumus [Tekcr]|: yue6HOe mocoOme / E. B. Uukun; MuHHCTEpCTBO 00pa3oBaHHMS W HayKd

Poccuiickoit @eneparuu, TOMCKUN rocyIapCTBEHHBIH YHUBEPCUTET CHCTEM YIIPABICHHUS U PagUO3JICKTPOHUKHU

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

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

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

CHUCTEM YIIpaBlieHus u paauodnekTponuku (Tomck), Kadenpa pannosnekTpoHHBIX TEXHOJIOTHI U SKOJIOTHIECKOTO

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

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

Y4eO0HO-MeTOAHYECKHE MOCOOHS U MPOrPaMMHOe o0ecIiedeHue

J1s1 obecneyeHust TUCHMIIMHBI HCIOJIB3YIOTCA ciaenyiomue Y MII:

1. Xumwus [DnekTpoHHBIH pecypc]: Meromuyeckue yka3zaHUS JUIsi TPOBEICHHS MPAKTHUYSCKUX 3aHATUH U
OpraHM3alMU CAMOCTOSTEIILHOM pa0OThI CTYJCHTOB IO JUCHHILINHE «XuMus»/ Tuxonosa M.B; 2015. - 21 c.
(https://edu.tusur.ru/training/publications/5137)

2. Yuxun E.B. JlaGoparopubie pabotbl mo xumuu [Tekct]: ydeOHO-merommueckoe mocobue / E. B. Uukuw;
MununctepcTBo oOpazoBanusi U Hayku Poccuiickoit @enepannu, ToMckuil TOCYAapCTBEHHBIH YHUBEPCUTET
cucrteM ympaBieHus U paamodnekrponukn (Tomck), Kadenpa pagmosneKTpOHHBIX TEXHOJIOTHH W
sKoJIoTHYecKoro MoHuTOopuHra. - Tomck : TYCYP, 2012. - 77 c. : un., Tabn. - bubmmorp.: c. 73. (aym: 45 3k3.,
cusl: 3 7k3., cus5 : 2 9k3.; Bcero 51 7k3.)

3. UYwkuu E.B. Coopauk 3amad mo obmieit xumun [Tekct] : yaedHO-MeToamaeckoe mocodbue / E. B. Unkun; perr.
kaua. xuM. Hayk A. W. 'amanos; pern. C. S. AnekcanapoBa; MHHHCTEPCTBO 00pa30BaHuI M HayKu Poccuiickoit
®enepannu, ToMckuit ToCyAapCTBEHHBIN YHUBEPCUTET CHCTEM YIIpaBlIEHUS M paauoaieKTpoHuku (Tomck). -
Tomck: ToMCkHif TOCYapCTBEHHBIM YHUBEPCUTET CUCTEM YIPAaBICHUA W panuodnekTponuku, 2015. - 296 c.
(POTOM: 50 3k3.; cu3l: 1 3k3; cus5: 5 9k3.; ayHm: 48 9K3.; Bcero 100 vk3.)

4. Yuxun E.B. JlaboparopHble paboThl 110 XUMUU [ JIEKTPOHHEIN pecypc] : yaeOHo-MeToauaeckoe nocobdue / E. B.
UukuH ; ToMckuii TOCyJapCTBEHHBIH YHHBEPCUTET CHCTEM YIIpaBJIECHUS M PaanodeKTpoHUKH (Tomck),
Kadenpa pamnos1eKTpoOHHBIX TEXHOJIOTHH M 3KOJOTHYECKOTO MOHHTOPHHTA. - DIEKTPOH. TEKCTOBBIE NaH. -
Tomck: [6. u.], 2012. - on-line, 78 ¢. - b. . ( http://edu.tusur.ru/training/publications/3020)

5. Yukun E.B. COopHuK 33/1a4 ¥ yIpaKHEHH# 110 001ei xumuu [Dnektponubiid pecypc] / E. B. Uukun; ToMckuii
TOCYy/IapCTBEHHBI  YHHBEPCUTET CHCTeM yhpaBieHus U  paauodnektpoHuku (Tomck), Kadenpa
PaAMORIIEKTPOHHBIX TEXHOJIOTHA U 3KOJOTHYECKOTO MOHUTOPHHTA. - DIEKTPOH. TEKCTOBEIE MaH. - ToMcK: [O.
n.], 2012. - on-line, 220 c. - B. u. (http://edu.tusur.ru/training/publications/642)
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[ipuiiokenue k padoued mporpamme

MUHUCTEPCTBO OBPA3OBAHKWA U HAYKHU POCCUMCKON ®EAEPALIUAN

(Dellepﬁ.‘leGC rocynapCcTBEeHHOE OHIIKETHO® YOD'&.;OBL\ TeNbHOC YUPSIKACHHE BRICIHCTO }Yf,!(V(DCCCHOHE\I}bHUFO
00pa30BaHMs
. «TOMCKWUIA TOCYJAPCTBEHHBIV VHUBEPCHUTET CHCTEM VIIPABJIEHVA U PAJIUODJIEKTPOHUKWY
s (TYCYP)
Pt —— YTBEPKIAIO
e JupeKTop nenapTaMenTa 00pasoBaHus
([lpop‘eir'rop 1o y4ueoHoit pabore)

- ILE.Tposia
« /6 » o¢ 2016w

' ®OH/I OEHOYHbBIX CPEJACTB IO YYEBHON ANCIHUILIAHE

: Xumus
YpoBeHb 0cHOBHO# 06pa3oBaTebHON NPOrpaMMbl dakajlappuart
i H'appgpneune MOATrOTOBKHU 11.03.04 DilekTPpOHMKA U HAHOYJIEKTPOHUKA
I[poclm.lm KBanTOBasi U ONTHYECKAS YIEKTPOHHKA
; Qup;ia o0yueHus! oyHast
‘; i(balcyn_b'reT 9AeKTpOHHOM TexHukn (PIT)
ik Kadenpa M1 (H/1eKTPOHHBLIX NpUOOPOB)
4
i Kype 1 Cemectp |

YueOublit nian Hatopa 2014 roaa u nocjeay0mwux Jjger.

JK3amMeH 1 cemectp

i Tomex 2016
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