MWUHUCTEPCTBO OBPA30BAHMSI U HAYKU POCCUINCKOW ®EJEPALIMU

denepaibHOE rocy1apcTBeHHOE GI01KETHOE 00pa30BaTEeIbHOE YUPeKICHHE BBICLIETO MPO(ECCHOHANIBLHOT0 00pa3oBaHms
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PABOYASI IPOTPAMMA YYEBHOM JTUCUMITJINHBI

YpoBeHb 0CHOBHOIT 00pa3oBaTe/IbHOI NPOrpaMmbl

HanpagJjieHne noaroroBku
IMpopuin:
®opma obyueHust

dakyabTer

Kageapa

Kype 1

Xumus

fakanaBpuat

11.03.04 D/1eKTPOHMKA U HAHOYIEKTPOHHKA

ﬂponbuuneuuaﬂ)nchponuKa

oyHas

H1eKTpoHHOIT TexHnkn (PIT)

[Mp?d (NpOMBILLIEHHOIT WIEKTPOHHUKH)

Cemectp

YueOublii ni1an Habopa 2015 roga u nocaeayOILMX JI€T.

Pacnpenenenune pabouero BpeMeHn:
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Jlekunu 18 18 | yacos
JlaGopaTopubie padoThbi 16 16 | yacos
[IpakTHYecKHe 3aHATHS 20 20 | yacos
Kypcosoii npoext/padora (KPC) (ayantopuas) | yacos
Beero ayanTopHbIX 3aHATHI (Cymma 1-4) | 54 54 | yacos
M3 Hnx B MHTEpaKTUBHOIT hopme 12 12 | yacoB
CamocTtosiTesnibHasi pa6ota eryaedTos (CPC) 54 54 | uacos
Beero (6e3 yk3amena) (Cymma 5,7) | 108 108 | yacoB
Camoct. paboTa HA NOATOTOBKY, CAAYY IK3aAMeHA 4acos
O0was TpyaoeMKoCTh (Cymma 89) | 108 108 | yacos

(B 32a4€THbIX eIHHHLAX) 3 3 3ET

3auer I cemectp
Tomexk 2016
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Paccmotpena u o1o0peHa Ha 3aceaHuu Kadeaps
npotokon Ne 46 or « 29 » 8 2017 1.

Jluer corsiacoBaHuii

PaGouas mporpaMma COCTaBjl€Ha C Y4YCTOM tpeGosanmii  denepaibHoro  'ocynapcTBEHHOrO
00pa3oBaTebHOrO CTaHJapTa BBICIICTO npodeccHoHaTBHOTO  00pa3oBaHMs (®roC BO) Tperbero
TOKOJIEHHUS 0 HANPaBJIEHHIO MOJArOTOBKM OakaraBpa 11.03.04 «)1EeKTPOHUKA U HAHOIJIEKTPOHUKAY,
yrBepxienHoro 12 mapra 2015 r., Ne 21 8, paccMOTpeHa W yTBEpIKICHA Ha 3aCe/IaHuu kapenps POTOM
«17» mas 2016 r., npotokos Ne 45.

. A .'/ <

Pa3paboTunk: ) Z/
g i
v

cTaplinii mperojaBaresib M.B. Tuxonosa

3aB. kadeapoit PITOM ’ M B.1U.Tyes

PaGouas porpaMma corjiacobata ¢ (pakyJibTeToM, MpoQHIMpyIOLIEH 1 BBINTyCKatoueit kadeapamu
HANpPABJICHUS MOArOTOBKH (CTICUMAILHOCTH).

Jekan ®OT .%/%/ A. V1. BoponuH

3aB. kaepoit [1pD // C.I'. MuxaJib4eHKO
DKCrnepThl:

K.X.H, JoueHT Kadeaps POTOM U. gt ¢ (// W.A.ExnmoBa
k.6.H, joueHT Kadeapsr POTOM H.H. Hecmenosa
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1. lean u 3aa491 JUCUMIJIMHDI:

Heasro mnpenojaBaHus  JUCHMIUIMHBI  SIBISICTCS  M3yYCHHME  XUMHMYECKHMX  CHUCTEM U
(GbyHIaMEHTaJIbHBIX 3aKOHOB XUMHUH C MO3HUIMNA COBPEMEHHOI Haykd, a Takke (OpMHUPOBAHHUE HAaBBIKOB
9KCIIEPUMEHTAJIbHBIX MUCCIIEI0BaHUMN I U3YUEHUS CBOMCTB BEILIECTB U UX PEAKIIMOHHOM CIIOCOOHOCTH.
OCHOBHBIMHU 32/1a4aMM H3y4YCHUS TUCHUIUIMHBI SBISIOTCA: U3YUYEHHE XMMUYECKUX CUCTEM; U3y4YCHHE
(byHIaMEHTAIbHBIX 3aKOHOB XUMHH; U3YY€HUE CBOMCTB BEUIECTB U X PEAKIIMOHHON CIIOCOOHOCTH.

2. MecTo aucuunjnHbl B cTpykrype OOIIL:

Juctuminna “Xumust ~  sBisiercs: 0a30BOM JMCIMIUIMHON ecTtecTBeHHOHayyHoro nukina (b1.5.5) npu
MOJArOTOBKE OakalaBpOB MO HAIPABJICHUIO «AJIEKTPOHUKA U HAHORJIEKTPOHHKA» W HEOOXoauMma JUis
W3YyYeHHsS] TOCIEAYIOIMMX JUCHUIUIMH — «MaTepuaibl DJICKTPOHHON TEXHHUKH», <«OKOJIOTHUS»,
«06e301acHOCTh KU3HEACSITETbHOCTI) .

3. TpeGoBaHus K pe3yJibTATaAM OCBOEHHUS THCUMILIMHBI:

[Ipouecc n3yueHus: AUCUUILIMHBI HAIIPaBlieH Ha (OPMHUPOBAHUE CIEAYIOLIUX KOMITETECHITHI:
OIIK-1(cnocobrocms npedcmasiams A0eK8AMHYIO COBPEMEHHOMY VPOBHIO 3HAHUL HAVUHYIO KAPMUHY
MUpa HAa OCHOBe 3HAHUS OCHOBHBIX HNONOJNCEHUU, 3AKOHO8 U Memoo08 eCmeCmBeHHbIX HAYK U
mamemamuxu)

OIIK-2 (cnocobnocmb 6ulasisimb eCmecm8eHHOHAYUHYI0 CYUHOCHb NpoOieM, GO3HUKAIWUX 8 X00e
npogheccUOHANbHOU  OesImeNbHOCMU, NPUBieKkams 0N UX peuleHUuss COOmeemcmeyowull  Qu3uxko-
MamemamuyecKuii annapam)

B pesynbrare u3y4eHus: AUCIUILTAHBI CTYIEHT TOJDKEH:

3Hamsb’ 0CHOBHBIE NOHAMUSA U 3AKOHbL XUMUU, MeopemuyecKue 0CHO8bl CMPOeHUsl elecmad, C8oLCmed
gewjecms U Ux peaKyuoHHylo CHOCOOHOCMb, YC08US NPOMEKAHUs pPeakyuli, pakxmopul, erusouue Ha
CKOpOCMb U HANpasiieHue NPOMmeKanus peakyuu, dHepeemuiecKue UsMeHeHus 8 npoyecce NpomeKauusl
peaxkyuu, 3aKOHOMEPHOCIU NPOMEKAHUS INEeKMPOXUMULECKUX NPOYECCO8, NPOYeCcchbl KOPPO3UU Memaios
U Memoobl 3auumsl OM KOPPO3UlU, NPOYECcyl, NPOMeKauue 8 2emepo2eHHblX CUCIeMax npu UsMeHeHuu
@azosoeo pasnosecus.

Ymems: ucnonvzosame meopemuueckue 3Hamus O pewleHUs: NPAKMUYECKUX — 3a0ay, O
unmepnpemayuy pe3yabmamos 3KCHEPUMEHMA, UCNONIb308aAMb AN2OPUMMbL PeUleHUsl NPAKMUYECKUX
3a0auy.

Bnaoemy: nasvikamu camocmoamenvno2o noucka uxgopmayuu u npopabomku meopemuyecKo2o
mamepuana, HABLIKAMU NOCMAHOBKU yelel U 3a0ay dKCNepUMeHmd, UCX00s U3 meopemuiecKux
NpeonocyIIOK, HABLIKAMU O00paAbOMKU pe3yIbmamos IKCNepuMeHma ¢ UCNOIb308aHUuemM Qu3uKo-
MamemMamuyecko2o annapama.

4. O0bemM AUCOMILIMHBI M BUJbI Y4eOHOH padoThl

OO01mmas TpyT0eMKOCTh TUCIUTUTHHBI COCTABIISIET 3 3aYCTHBIX IUHUIIBI.

Bun yaeOHOI paboTh Beero 4acon - (2j€M€CTpLI
AynuTopHBIe 3aHATHS (BCETro) 54 54
B toMm gmucre:
Jlexun 18 18
JlabopaTtopHsie pabotsl (JIP) 16 16
IMpaktryeckue 3ansTus (113) 20 20

CemuHapsl (C)

Komnoksuywmstl (K)

KypcoBoii npoext/(pabota) (ayuTopHas Harpy3Ka)
Jlpyaue 6udvl ayoumopHroil pabomoi

CamocrosiTesbHas padora (Bcero) 54 54
B ToMm 4ucie: - -
ITpopaboTka JIEKIIMOHHOTO MaTepHaa 18 18
CocTaBiieHHE KOHCIICKTOB 4 4
IToAroToBKa K MPAKTUIECKUM 3aHSATUSIM 16 16
IMToaroroBka k J1abOpaTOpHBIM paboTam 8 8
IMoaroroka k 3a4ery 8 8
OO11ast TPyA0EMKOCTh Yac 108 108
3auernpie Enmanier TpymoeMkocTn 3 3
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5. Conepixkanue QM CHUNITHHBI
5.1. Paznesnl JUCHUIIMH U BUALI 3aHATHNA

s}
O - S I )
N E i E £ E § § = ST DopMHpyEMBIE
i HanmeHoBaHue paszena IUCHHUILINHBI g gz| & SR ﬁi B g KOMITETEHI[H
= | 28| F35[08F g9
Q
M
1. OCHOBHBIE TTOHATHS U 3aKOHBI XUMUH. 2 2 5 9 OIIK-1, OIIK-2
2. OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COCAMHEHU. 2 6 8 OIIK-1, OIIK-2
PeaknmoHHast CIOCOOHOCTH BEIIECTB.
3. DHepreTuka XMMHYECKHX MPOIECCOB. XUMUUECKast 3 4 5 7 16 OIIK-1, OIIK-2
TEpMOAVUHAMUKA.
4. | Xumuueckasi KHHETHKA. XUMHYECKOE PaBHOBECHE. 3 4 4 9 20 OIIK-1, OIIK-2
5. | DuekTpoxumuyeckue nporecchl. Kopposus 6 4 6 10 26 OIIK-1, OITK-2
METaJIOB.
6. | da3oBbic paBHOBECHSI B TETEPOT€HHBIX CHCTEMaX. 4 4 4 9 21 OIIK-1, OIIK-2
ITonroToBka K 3a4eTy (Bce pa3ziensl) 8 8 OIIK-1, OIIK-2
5.2. Conep:xanue pa3iesioB JUCUUILIMHBI (110 JEKIMIM)
Ne | HammeHoBaHue TpynoeMKocThb Popmrpyembie
CozeprxaHue pa3JenoB KOMIIETEHIIUHA
/T pa3znenoB (uac.)
1. OcCHOBHEBIE IIpenmer xumuu. ATOMHO-MOJIEKYJIsIpHast Teopusi. OCHOBHBIC 2 OIIK-1
HOHSTHUS U HOHSTHS: aTOM, MOJIEKYJIa, HOH, XUMUYECKH dneMeHT. [IpocThie
3aKOHBI XHMHUH U CIIOKHBIE BemecTBa. Moib. MomsipHast Macca. DOKBHUBAJICHT,
SKBHUBaIEHTHasA Macca. CTEXHOMETPHIECKHIE 3aKOHbI: 3aKOH
SKBHUBAJIECHTOB (TIOHSATHE SKBUBAJICHTa U YKBHBAJIICHTHOH MAacChI),
3aKOH ITOCTOSTHCTBA COCTaBa XMMUYECKUX COeUHEHUH. ['a30BbIe
3aKOHBI: 3aKOH 00BEMHBIX OTHOLICHHIH, 3aKOH ABOTa/Ip0, 3aKOH
SKBHBAJICHTOB
2. DHepreTuka Xumuyeckast TepMoAHMHaMUKa. [[OHATHE XUMUYECKOW CUCTEMBI. 3 OIIK-1
XUMHUECKUX Tuns! cucrem. PaBHOBECHOE COCTOSIHME CUCTEMBL. THUIIBI
MPOIECCOB. TEePMOANHAMHUYECKHUX IPOIECCOB: 0OpaTHMbIe, HEOOPATHMBIE,
Xumuaeckas CaMOIIPON3BOJIbHBIE, paBHOBECHBIE. OCHOBHBIE TIOHATHS
TEpPMOANHAMUKA. | TEPMOAWHAMHKH: BHYTPEHHSSI SHEPTHs, paboTa, TeIIoTa.
IlepBsiit 3akoH TepmoauHaMuKky. [lonsaTue snTanenuu. TemnoBon
3¢ deKT peakiyu, IK30TEPMUUECKUE U IHIOTEPMUUECKUE
peakiyu. TepMOXUMHYECKHEe YPaBHEHHSI H X OCOOCHHOCTH.
CraHaapTHbIE TEIJIOTH 00pa3oBaHus BemecTB. 3akoH ['ecca,
cienctBue u3 3akoHa ['ecca. IlonsTue suTponuu. Bropoii u
TpeTHii 3aKOH TepMOANHAMHKH. CaMOTIPOM30BOIBHEIE TIPOIIECCHIL.
OHTANBIANAHBIA U SHTPOITUIHBINA (aKTOPHI XUMHUUECKHX
peakuuii. Oneprus ['nbdoca.
3. XuMuueckast Xumudeckast KHHETUKa. [ OMOTeHHbIE ¥ TreTepOreHHbIE peaKIiy. 3 OIIK-1
KWHETHKA. CKOpOCTh XUMUYECKOH peakiuu. PakTopsl, BIUAIONIUE HA
XuMuueckoe CKOPOCTh peakivy. BiusiHue KOHIEHTpAIK HAa CKOPOCTh
paBHOBeCHE. peaxuuu. 3akoH AeicTByromux Macc. KoHcranTa ckopocTu
peakiyu. Bnusinne TemnepaTypsl Ha CKOPOCTb PEaKIIUH.
IIpaBuno Bant-T'odda. DHeprus akTuBanuy U ypaBHEHUE
AppeHnyca. 3aBHCHMOCTb CKOPOCTH PEaKIUH OT KaTaIn3aTopa.
Karamm3 O6patumele 1 HeoOpaTUMbIe XUMIUYECKUE PEaKIINHL.
Xumnuaeckoe paBHOBecHe. KoHcTaHTa paBHOBecHs. 3aKOH
neicTByromux Mace st papHoBecus. [Ipunmun Jle-1llatense.
CIBUT XUMHUYECKOTO PaBHOBECHSI.
4, DIEKTPOXUMHIYE OKHUCITUTENEHO-BOCCTAHOBHUTENBHBIE peaknun. CTerneHb 6 OIIK-1
CKHe€ TIPOIIECCHL. OKHCIICHUSI, OKUCITIEHHE W BOCCTAHOBJIEHHE. DIEKTPOIHBIE
Koppozus IpoIecCcHl. DIeKTPOAHbIE MOTeHINAI. Y paBHeHHe HepHcra.
METaJUIOB. TanpBannuecknii 251eMeHT. DIeKTPOXUMHYECKHE TIPOIIECCHL.
DJeKTPOABIKYIIIAS CHJIA FATbBAHWIECKOTO HJIEMEHTA.
CraHIapTHBIA BOJOPOIHBIN 3JIEKTPO. DJIEKTPOJIN3 B paciliaBe.
DnexTponus B pacTBope. 3akonsl Papazes. Bexon no Toky.
Koppo3ust MeTasioB: XuMuyeckas, 3JIeKTpOXUMHIUecKas. 3amuTa
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METaJIJIOB OT KOPPO3HH.

5. ®da3oBbIE
paBHOBECHS B
reTepPOTeHHBIX
cucreMax.

®azoBrle paBHOBecHs. Daza, reTeporeHHast 1 FOMOTeHHasI
cucrema. [Ipasuio ¢a3 ['m66ca. CterneHb CBOOOIBI, KOMITIOHEHT.
OHOKOMITIOHEHTHBIE CUCTEMBI. J[HarpaMma COCTOSIHHSI BOJBL
JlnarpaMMsl IJIaBKOCTH JABYXKOMITOHEHTHBIX CHCTEM.
OprekTuka. [IpaBuio peryara. TBepasie pacTBopsl. THITEI
TBEP/IbIX PACTBOPOB: 3aMEIICHHsI, BHEPCHUsI, BHIUUTAHNSI.

OIIK-1

5.3. Pa3zgesbl AMCHUILUIMHBI U MEKIUCIUIUIMHAPHbIE CBSI3H € 00ecneYuBalOMUMH (NPeabLIy IMMU)
U oOecneyrBaeMbIMHU (MOCJIeTYOIIMMH) M CHUILTHHAMMA

No HaunmenoBanue Ne Ne pa3fienoB JaHHOW AMCIUILTUHEI U3 Ta0J.5.1, AJIs1 KOTOPBIX HEOOXOIUMO
/Tt 00eCIeYHBarOIINX M3yuYeHHe 00CCIeYMBAOIIUX (TIPEABITYINX) U 00ECTICYNBACMBIX
(mpenpIaynux) u (TOCIEAYIOMINX) AUCIUTUTNH
o0ecreunBacMbIX 1 2 3 4 5 6
(TmocnenyIomux) AUCITUTUTIH
Ipeapiaymme THCHHNITHHBI
1. ®dusrka + + + + + +
2. Maremaruka + + + + + +
Hocaenywmne IUCHUILTHHBI
1. | Marepuaisl 3IeKTpOHHOMH + + + + + +
TEXHHUKU
2. DKOJIOTrHs + + + + + +
3. Be3omacHocTh + + + + + +
JKU3HEAEITCIIBHOCTH

5.4. CooTBeTcTBHE KOMIIETeHINH, GOPMUPYEMBIX IPH M3YYEeHHHU AUCUMIIMHBI, 1 BU/10B 3aHATHH

[lepeuenn Bunp! 3ansaTHI DopMBbI KOHTPOJIS
KOMIIeTCHITHI 1 7126 Tp. KP/KII | CPC (npumepsi)
OIIK-1 + + + + KoHcmnekT, yCcTHBIN 0TBET, MpOBEepKa HHIUBHUIYaTIbHBIX
3aJJaHMi, KOHTPOJIBEHAsI paboTa, OTYET MO JTabopaTOPHOIL
pabote
OIIK-2 + + + VYCTHBIN OTBET, IPOBEPKA MHANBUIYaIbHBIX 3aJaHUM,
KOHTpOJIbHAs paboTa, OTUET 1o JabopaTopHOH paboTte

JI — nexnus, IIp — npakTueckue u ceMmuHapckue 3anstus, JIab — maboparopusie padotsl, KP/KII —
KypcoBas padora/mpoekt, CPC — camocTosiTensHast paboTa CTyAeHTa

6. Metoab! 1 (popMBI OPraHu3anuu 00y4eHust
TexH0JI0rMY HHTEPAKTUBHOI0 00y4eHusi IPU pa3HbIX GopmMax 3aHATHIH B yacax

DopMbl Jlexuun [paktuueckne | JlaGopaTopHbie Beero
MeTo bl (uac) 3aHATHA (Jac) paboTsI (4ac)
IT-meTons! (mpoBeneHue 3aHATHH B hopme Oecen ¢ 4 4
HCIIOJIb30BaHUEM MPE3EHTAINN)
Pabora B komaH[e (IpoBeIeHUE 3aHATHH C 8
WCTIOJIb30BaHUEM KOMAaHHOTO PEIIeHUs 4 4
MOCTAaBIICHHBIX 3aJ1a4 C AJIEMEHTaMHU
CaMOKOHTPOJIsN)
Hroro nHTEpaKTUBHBIX 3aHATHI 4 4 4 12
7. JIaGopaTopHbIN NPAKTHKYM
Ne Ne paznena HanmenoBanwne 1a60paTopHBIX padoT Tpyno- Komnerennuu
n/m JUCHIUTUINHBL U3 €MKOCTh
Tabi. 5.1 (uac.)
1. 3 Omnpezenenne TemI0Boro apdexra peakuun HelTpanu3annm 4 OIIK-1, OIIK-2
2. 4 CKOpOCTh XUMUYECKUX Peakuid. XUMHYECKOEe PABHOBECHE. 4 OIIK-1, OIIK-2
3. 5 Onexrponus. Kopposus 4 OIIK-1, OIIK-2
4. 6 JluarpamMmMa MaBKOCTH ABYXKOMIIOHEHTHOM CHCTEMBbI 4 OIIK-1, OIIK-2
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8. IIpakTHyeckue 3aHATHS (CeMHUHAPHI)

Ne Ne paznena Temarnka NpakTHYECKUX 3aHATHH (CEMHHAPOB) Tpyno- Komnerennun
/I JMCIAIUIMHEL U3 €MKOCTh
Tabm. 5.1 (gac.)
1. 1 OCHOBHBIE TTIOHATHS U 3aKOHBI XUMUHU 2 OIIK-1, OIIK-2
2. 2 OCHOBHBIC KJTaCChl HEOPTaHUUECKHUX COSAUHEHU. PeakinonHas 2 OIIK-1, OIIK-2
CIIOCOOHOCTH BELIECTB.
3. 3 OHepreTHka XMMHUYECKHX NpoleccoB. XMMUYECKasi TEPMOJUHAMUKA. 2 OIIK-1, OIIK-2
4. 4 Xumuyeckas KHHETHKA. XMMHUYECKOe paBHOBECHE. 4 OIIK-1, OIIK-2
5. 5 DJIeKTpOoXUMHIECKHE mpoiiecchl. Kopposus MeTasios. 6 OIIK-1, OIIK-2
6. 6 Da30Bble paBHOBECHS B T€TEPOrCHHBIX CUCTEMAaX. 4 OIIK-1, OIIK-2
9. CamocTosiTeibHAs padoTa
Ne Ne paznena TemaTHka caMOCTOSATEABHON pabOTEI Tpyno- Komme- Konrpouns BeimosnHenus
/11 JUCTIUTUTAHBI (Odemanuzayus) E€MKOCTh TEHITUH paboTsl
n3 Tabu. 5.1 (dac.)
1 1 IIpopaboTka JIeKIMOHHOTO MaTepHaa 3 OIIK-1 Koncnexr, ycTHBIH OTBET
IloaroroBka K NpakTUYECKOMY 3aHSTHIO. 2 OIIK-1, [Iposepka
(Pemenue 3anad o reme. UHAMBUAYaTbHBIE OIIK-2 WHAVBUIyaJIbHBIX 3a/laHUl,
3a71aHusl 10 TEME pa3/ena) KOHTpOJIIbHas paboTta
2 2 CocraBiieHHe KOHCIIEKTa 110 TeMe pasjielna 4 OIIK-1 Koncnexr, ycTHbIH OTBET
(Knaccupukanusi XAMHYECKHX COCANHCHUIA.
BunapHbIe coeUHEHMS, UX OCHOBHBIE THIIBL.
Crenens okucnenns. CocTaB OMHapHBIX
coenuHeHui. KHCIOTHI, COM, OCHOBaHUS,
OKCHJIBI, UX KJIACCH(UKAUS U XUMHIECKHE
cBoiictBa. CBo¥CTBa aM(pOTEPHOCTH.
PeakunoHHas ciocoOHOCTE aM(OTEPHBIX
OKCHJIOB ¥ TH/IPOKCHJIOB)
IloaroroBka Kk NpakTHYECKOMY 3aHSTHUIO. 2 OIIK-1, [Iposepka
(Pemenue 3amad o reme. MUHAMBHUAYaTbHEIE OIIK-2 WHAVBUTyalIbHBIX 3a/1aHUl,
3aJJaHus 110 TEME pasjiena) KOHTpOJIbHAs paboTa
3 3 [IpopaboTka JIEKIIHOHHOTO MaTepHaa 3 OIlK-1 KoHcnekT, ycTHbI 0TBET
IToaroroBka K NpakTUYECKOMY 3aHSATHUIO. 2 OIlK-1, IIpoBepka
(Pemenue 3anad o reme. UHAMBHUAYaTbHEIE OIIK-2 WHAVBUIyalbHBIX 3a/1aHUM,
3aJlaHus 110 TEME pasjiena) KOHTpOJIbHAs paboTa
TTonroToBka k 1abopaTopHoii paboTte 2 OIIK-1, OTuer o 1abopaTOpHOH
OIIK-2 pabore
4 4 IIpopaboTka TeKIMOHHOTO MaTepraa 4 OIIK-1 Koncnexr, ycTHbIi 0TBET
IToaroroBka K NpakTUYECKOMY 3aHSATHUIO. 3 OIlK-1, IIpoBepka
(Pemrenue 3anau o teme. IHANBHIyaTbHBIE OIIK-2 WHJMBUyaIbHBIX 3aaHHH,
3aJJaHus 110 TEME pasjierna) KOHTpOJIbHAs paboTa
ITonroToBka k mabopatopHoii paboTte 2 OIIK-1, OTuer o 1abopaTOpHOH
OIIK-2 pabote
5 5 IIpopaboTka JeKINOHHOTO MaTepraa 4 OIIK-1 Koucnexr, ycTHbI 0TBET
[ToaroToBka K MpakTUYECKOMY 3aHATHIO. 4 OIIK-1, [IpoBepka
(Pewenue 3agau no teme. UHAMBUAYyaIbHbIE OIIK-2 WH/IMBU/YaJIbHbBIX 33JaHHH,
3aJjaHus 110 TeMe pasjena) KOHTpOJIbHas paboTa
[ToaroroBka Kk aboparopHoii padote 2 OIlIK-1, Oryer no JabopaTopHOH
OIIK-2 pabote
6 6 [IpopaboTKa JIEKIIMOHHOTO MaTepraa 4 OIIK-1 KoHcmekT, ycTHbIH 0TBET
[ToaroToBka K MpakTUYECKOMY 3aHATHIO. 3 OIIK-1, ITpoBepka
(Pemenne 3amau o teme. MHanBUIyansHEIe OIIK-2 WHUBUTyaTbHbBIX 3aIaHHH,
3aJaHus 110 TeMe pasjiena) KOHTpOJbHas paboTa
TloaroroBka k 1abopaTopHO# padoTe 2 OIIK-1, Ortyer mo madbopaTopHOit
OIIK-2 pabote
OIIK-1,
IToxroroBka K 3auery 8 OTIK-2 3auer
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10. IIpumepHasi TeMaTHKA KYPCOBbIX NP0EKTOB (PadoT)
KypcoBoii mpoekT (paboTa) He TpeyCMOTPEH YUeOHBIM TIIAHOM.

11. PeiiTunroBasi cucTemMa JiJisi OleHKH YCIeBAeMOCTH CTY/IEeHTOB

Tabauna 11.1 banbHble OLICHKHU IS 5JIEMEHTOB KOHTPOJIS.

MaxkcuManbHbII . MaxkcuManbHbII
MakcuManbHbIN
N 6an Ha 1-yro KT Oa 3a mepuon Bcero 3a
DJeMeHTBl Y4eOHOH AesTeTbHOCTH Oa 3a nepuon
C Hauaua Mexay 2KT u Ha ceMecTp
mexay 1KT u 2KT
ceMecTpa KOHEI| ceMecTpa
YCTHBIH OTBET 10 5 5 20
WunuBuayansHoe 3ajaHue 4 2 2 8
KonrponbHas padbora 10 5 5 20
Koncnekr 2 2
JlabopaTopHast paboTa 2 6 8
KoMnoHeHT cBOeBpEeMEHHOCTHU 1 1 2
HToro MakcuMyM 3a NmepHosa: 27 15 18 60
Craya 3adera (MaKCUMYM) 40
Hapacrawomum utorom 27 42 60 100

baanoBast PACKIIaJIKA 1JIl OLICHKHM 0TBE€TA HA 3a4€eTe

Ne Bompoca dopmMma Bonpoca MaxcuManbHBIH Oat
1 Teoperuueckuii Borpoc (pazzensr 1-3) 10
2 Teoperuueckuii Borpoc (pasens 4-6) 10
3 3aiaqa (paszensr 1-3) 10
4 3aaua (paszens 4-6) 10
Hroro Bce Bonmpocsl 40
Ta6auna 11.2 [lepecuer 0aJIOB B OLIEHKH 32 KOHTPOJIbHBIE TOYKH
BaJuibl Ha 1aTy KOHTPOJIbLHOM TOYKH Ouenka
> 90 % ot MakcuMasbHOM cymmbl OayutoB Ha naty KT S
Ot 70% 10 89% o1 MakcuManbHON cyMMBI 6asutoB Ha naty KT 4
Ot 60% 10 69% OoT MakcuManbHON cyMMBI O6asu1oB Ha naty KT 3
< 60 % ot MakcuMasbHON cyMMBI 6asutoB Ha aaty KT 2

Tabauna 11.3 — [Tepecuer cymmbl 0aJIOB B TPAJUIIMOHHYIO M MEXKTYHAPOJHYIO OLIEHKY

Hrorosasi cymma 6a/1J10B, yYMTbIBaeT yCIELIHO

Ouenka (I'OC) . Ouenka (ECTS)
CIAHHBIN IK3aMeH
5 (oTnm4HO) (324TEHO) 90 - 100 A (oTIM4HO)
85 -89 B (ouenp xopomio)
4 (xopomo) 75 -84 C (xopormo)
(3a4TeHO) 20-74
3 (YOOBIETBOPHUTEIHHO) 65 - 69 D (ynozetsoputensHo)
(3a4TeHo) 60 - 64 E (mocpencTBeHHO)

2 (HEYHAOBJIETBOPUTEIHHO),
(He 3auTeHO)

Hwuxe 60 6aa710B

F (HeymoBIEeTBOPHUTEIBHO)
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12. Yuebno-meroanueckoe u HHPOPMAIMOHHOE 00€CTIeueHIe N CHHIUIHHDI:

12.1 OcHoBHasi iuTepaTypa

1. Koposun H.B. O6mast xumust : yueGuuk st ry3os / H. B. KoposuH. - 7-¢ u3., ucrp. - M. : Beicmas

mkona, 2006. - 556[4] c. : u., Tau. - (IToGemrens KOHKypca y4eOHUKOB). - bubimorp.: ¢. 546. -IIpeam.

yKas.: ¢. 547-558. (aynm: 218 ak3; cusl: 1 ak3.; cus5: 1 k3. Bcero 220 9K3.)

2. OcHoBbI 00mIeH W QU3HYECKON XUMHH [ NEKTPOHHBIH pecype]: YuebHoe mocobue/ M.B. TuxoHoBa,

V.A .Exumosa; ToMCKMii rocy1apcTBeHHBIH yHHBEPCHTET CHCTEM YUPABJICHHS] U PAJHOICKTPOHHKI

(Tomck), Kadempa pamuosieKTpoHHBIX TEXHONOIMH M 5KOMOIHYECKOTO MOHHMTOPHHIA. - DIEKTPOH.

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

12.2 lonosinuTenbHas JuTEpaTypa

1. T'manka H.JI O6wast xumust : yueGHoe mocoGue st By30B / H. JI. I'munka. - 11-e m3n. - M.-JL. :

Xumus, 1964. - 688 c. : ., Tabi. - Umen. ykas.: ¢. 669-670. - [Ipenm. ykas.: c. 671-688. (aynn: 37 7k3.;

BCero 37 9k3.)

2. Axmeros H.C. Heoprauudeckas xumusi : ydeGHOe mocobue s By30B / H. C. AxmeroB. - M. :

Beicwas mkona, 1969. - 638[2] c. : ui. - [Ipem. ykas.: ¢. 629-639. - B. m. (cu3l: 1 2x3.; aynm: 12 k3.;

cu33: 2 9K3..; Bcero 15 3k3.)

3.  Xwumus: YuebHoe nocobue / I'. B. CmupHos, I M. Slkynnna; MunuctepetBo o6pa3oBaHus

Poccuiickoit  ®eneparmn, ToMmckuit  rocyiapcTBeHHbI YHUBCPCHUTET CHCTEM  YIpaBJIE€HHS U

pannossiekTponnku, Kadenpa rexnonornu pammosieKTpoHHON anmaparypel. - Tomck : TMITO, 2000. -

157 ¢. :un. (ayHm: 27 2x3.; cusl: 3 9x3.; cuss: 15k3.; Beero 31 9k3.)

4. T'munxa H.JL. 3anauu n ynpaxuenust 110 o6meit xumun : YdeGHoe 110co6ue Juist By30B / H. JI. I'nunka. -

20-e m3x., crepeorun. - M. : Xumus, 1973. - 263[1] c. : . - B. w. (‘aymim: 37 ox3.; cusl: 15k3.; Bcero 38

9K3.)

4. Yukun E.B.  Xumus [Tekcr]: yueGHoe nocobue / E. B. Ynxnn; Munncreperso 06pa3oBanus u Hayku

Poccuiickoit  ®enepanmn, Tomckwmii FOCYJIapCTBEHHBIH  YHHBEPCHTET —CHCTEM  YIpPaBJICHHS W

paanosnexTpornky (Tomek), Pakynbrer aucraHimorHOr0 06yueHus. - Tomck: Db Konrent, 2012. -

170 c.: wn. - bubnwmorp.: ¢. 157. (aynn: 57 9k3., cusl: 3 9K3., cuss: 2 9K3.; Bcero 62 9K3).

5. Xumust [DnekTponHbi pecype] @ yueGHoe mocobue / E. B. Unkun ; Tomckuit rocynapcrBeHHbII

YHUBEPCUTCT CHCTEM yNpaBleHHs W pamuosnektponnkn (Tomek), Kadenpa Paxuo3JIEKTPOHHBIX

TEXHOJIOTHI] ¥ DKOJIOTUYECKOTO MOHHTOPHHTA. - DJIEKTPOH. TEKCTOBBIE JIaH. - TOMCK [6. n.], 2012. - on-

line, 170 c. - b. u. ( http://edu.tusur.ru/training/publications/1 138)

12.3 Yuebno-mMeToauueckne nocodus u MporpaMmMHoe odecreyenmne

Jist oGecneyeHUsI AUCHNILINHBI HCTOJb3YIOTCSE caeayromue YMII:

I Xuwmns [Dnexrponnsiit pecype]: MeTtoamueckue ykasanus st IIPOBEJICHHS MTPAKTUYCCKUX 3aHATHH U
OpTaHHM3alMH CaMOCTOSTENbHOH paboThl cTyxeHTOB Mo jucimumue «Xumus»/ TruxoHoBa M.B;
2015. - 21 c. (https://edu.tusur.ru/training/publications/5 137)

2. Ynkwn E.B. JlaGopatoprbie paGoTBI M0 XHMHH [Teker]: yueGHO-MeTommueckoe mocobue / E. B.
Yukns; MunucTepeTBo 06pasoBanms u Haykn PoccHifckoit Oenepanun, TOMCKHI TOCY1apCTBEHHBIN
YHUBEPCUTET CHCTEM yNpaslieHus W paauossexrponnkn (Tomck), Kadepa PaIMOIIEKTPOHHBIX
TEXHOJIOTHH M HKOJIOTHYECKOTO MoHuTOpUHTa. - Tomck : TYCVP, 2012. - 77 ¢. : wi., tabn. -
bubmworp.: c. 73. (ay: 45 5k3., cusl: 3 9x3., cus5 : 2 9K3.; BCero 51 vk3.)

3. Yuxun E.B. CGopuuk 3amau no obuieii XuMmum [Texer] : yweGHO-MeTomMueckoe mnocobue / E.
B. Yukun; peu. kawa. xum. Hayk A. U. T ananos; pen. C. SI. Anexcanaposa; MunucTepcTBo
obpazoBanusi 1 Hayku Poccuiickoil Deeparuu, ToMekuil rocyapeTBeHHbII YHHUBEPCUTET CHCTEM
YHpasIcHAs W paanosiekTpornku (Tomek). - Tomek: Tomekuit rocymapereHHbi YHUBEPCHTET
CHCTEM YTIPABJICHUS ¥ PAJIMO3NIEKTPOHNKH, 2015. - 296 ¢. (PATOM: 50 ak3.; cusl: 1 3k3; cuss: 5 9K3.;
ayHit: 48 sk3.; Bcero 100 5k3.)

4. Yuxnn E.B. JlaGopatopbie paGoTsl 10 XUMHH [DeKTpoHHBIH pecypc] : yueGHO-MeTomHUYecKoe
nocobue / E. B. Yukun ; Tomckuii FOCYNApCTBEHHBIN YHMBEPCHTET CHCTEM YIIPABICHHS WM
pammoonextporukn  (Tomck), Kadeapa pammosnekTpoHHBIX TexHONOTHH U 9KOJIOTHYECKOTO
MOHHTOPHHTA. - DJIEKTPOH. TEKCTOBBIC jaH. - Tomck: [6. u.], 2012. - on-line, 78 ¢. - B. 1
( hm)://edu.tusur.ru/training/publications/3020)

5. Unkun E.B. C60pHHK 3a1a4 M ylpaskHEHHUIH 110 06ImIeit XHMUK [SstekTponsiii pecype] / E. B. Unkus;
Tomcknii  rocynapcrBenHbII YHUBCPCUTCT CHCTCM YIpABICHHS W paanodiekTporuku (Tomck),

8

CornacoeaHa Ha noptane Ne 9746



Kadenpa pannosieKTpoOHHBIX TEXHOIOHH H AKOIOTHYECKOTO MOHHTOPHHTA. - JIEKTPOH. TEKCTOBBIE
AaH. - Tomck: [6. n.], 2012. - on-line, 220 c. - B. 1. (http://edu.tusur.ru/training/publications/642)
Meroxnieckne ykazaHusi 10 NPAKTHYECKHM  3aHATHAM, J1a6opaTopHeIM  paboram u
CaMoCTOsTeIbHON paboTe mnpuseaeHsl B YueGHO-MeToxuueckoM mocobuu [1], a takke B YaeGHO-
METOJM4EeCKOM ocobuu [3], rinasa 1, crp.21-33; rasa 2, ctp.39-46; riasa 3, cTp.57-64; rnasa 4, c1p.77-
95; rnasa 5, ctp.106-119; rnasa 6, ctp.129-155; rnasa 7, crp. 169-178; rnasa 8, 200-215; crp. 216.
12.4 basbl 1aHHBIX, HHPOPMALUMOHHO-CIIPABOYHBIE H ITOHCKOBBIE CHCTEMbI
http://edu.tusur.ru — HayaHO-06pa3oBaTe/bHbI MOpTAT
http://mv-tihonova.ucoz.ru — napopmanmonsii caiir st crynertos TYCYPa
http://www.chemistry.narod.ru, http://www.xumuk.ru — uHMpOpPMAIHOHHO-CIIPABOYHBIE pecypcesl
http://elibrary.ru — Hayunas s1ekTponHas 6HGIMOTEKA
http://Www.twirpx.com — 371eKTPOHHbIE KHHTH 110 XHMUH
13. MarepHajibHO-TeXHHYECKOE O0ecredeHne AHCHHIIMHBL: XUMIUYECKas ocy1a, XUMHYECKHE
PCAKTUBBI, KAJIOPUMETPhI, HAOOp apeoMeTpoB, BOJAHAs OaHs, TEPMOMETPBI, HJICKTPHUYECKAs TUIHTKA,
METAJUTHYECKHUE U TPapUTOBBIC JIEKTPO/IbI, IITATHBEI.
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IIpunoxkenne k paGoueii nporpamme

MUHHUCTEPCTBO OBPA30BAHMS U HAYKU POCCUVICKOU ®EJIEPALIMUA

DenepasibHOE roCy1apCTBEHHOE 0I0KETHOE 00pa3oBaTe/IbHOE YUPEXKACHHE BBICLIETO MPO(pECCHOHAIBHOTO

obpa3oBaHus

«TOMCKHI F'OCYJIAPCTBEHHbI YHUBEPCUTET CUCTEM VIIPABJIEHUA U PAJIMORJIEKTPOHUKH»

(TYCYP)
YTBEPXIAKO
JupexTop renapramedTa 06pa3oBaHus
(IMpopexrop no yuebHoii paGore)

ILE. Tposin

«7 » OF 2016T.

®OHJ OUEHOYHBIX CPEACTB IO YYEBHOM JUCLHUINJIMHE

Xumus

YpoBeHb 0CHOBHOIT 06pa30BaTe/IbHOI NPOrpaMmbl HakasaBpuar

HanpaBJleHue MNOATrOTOBKH

IMpoduan:
®opma obyueHus
dakyJabTeT

Kadenpa

Kype 1

3auer 1 cemectp

11.03.04 DeKTPOHHKA U HAHOIJIEKTPOHUKA

npOMblluJIeH Hasl JICKTPOHUKaA
OYHasi

IJIEKTPOHHOI TexHukn (PIT)

Ip?d (NpoMbILLIJIEHHOIT Y1EKTPOHHKH)

Cemectp 1

YueOHblii njan HaGopa 2015 roaa v noc/jeayowmx Jer.

Tomcek 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
[IPOMEXKYTOUHOM aTTecTaluu 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 3nathb YmMerh Baanerb
OCHOBHBIE TIOHATHUS U
3aKOHBI XUMUH,
TEOPETUYECKHUE OCHOBBI
CTpOCHHS BEIIeCTBa,
CBOICTBA BEILIECTB U UX
PEaKIIMOHHYIO
CIIOCOOHOCTD, YCIIOBHSA
MPOTEKaHUs PeaKIIni, Huabikamu
(bakTOpHI, BIUSIONINEG HA CaMOCTOSITETbHOTO
CKOpPOCTh U HaNpaBJICHHUE HCIIONIE30BATh rorcka uHpopManuu u
MIPOTEKaHUs PEeaKIInH, TEOpETHYECKUE 3HAHUS | TPOpadOTKU
SHEPTreTUYECKUE JUTSL peIIeHUS TEOPETUUECKOTO

Conep:xaHue 3Tanos

W3MEHEHHS B Ipoliecce
MPOTEKaHUS PEaKIIUH,
3aKOHOMEPHOCTH
MPOTEKAHUS
ANEKTPOXUMHYECKUX
MPOLIECCOB, TPOIECCHI
KOPPO3UH METAILIOB
METO/IBI 3aLIUTHI OT
KOPPO3HH, ITPOIIECCHI,
MPOTEKAIOIIHE B
reTepOreHHBIX CHCTEMAX
NIPY U3MEHEHHUH (pa30BOTO
paBHOBECHS.

MPaKTUYECKUX 3a7ad,
JUTSL AHTEPIIPETAlAN
pe3yabTaTOB
SKCTIIEPUMEHTA

MaTrepHuaa; HaBbIKaMHu
THOCTaHOBKM IIeNIeH 1
3aJ1a4 SKCIEPUMEHTA,
UCXOOs U3
TEOPETHIECKUX
MIPEATIOCHUIOK

Buasl 3anaTui

o Jlexium;

e [Ipaktnyeckue
3aHSATHS

e Bueayauropnas
CaMOCTOsITeTIbHAS
pabora

e JlaGoparopHas
pabota

e BreyaguropHas
CaMOCTOSITETbHAS
pabota

e JlaGoparopHas
pabora

Hcnonb3yemsble
CpeACTBa OLeHUBAHUA

e KoHcrnekr
e  YCTHBIA OTBET
e 3auer

e UuauBunayanbHOE
3a/laHue
(camocTosTeTRHAS
pabora)

e KonTtponbHas
pabora

e Oruer no
nabopaTopHOi
pabore

e 3auer

e Koncnekr

e  VYCTHEIN OTBET

e Ortuer 110
nabopaTopHOi
pabote

e 3aueTr
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06u.|,v|e XapPaKTEPUCTUKN nokasartenen wu Kputepunes oOuUeHUBAHMUA KOMNETEHUMMN Ha BCeX 3Tanax

npuseaeHbl B Tabauue 3.

Tadauua 3 — O01mue XapaKTepUCTHKHU NMOKAa3aTeiell H KpUTepHeB OLIEeHUBAHMS KOMIIETEHUH 110 ITanam

Iloka3aTenu u

3HaTh Ymerhb Baagernb
KpUTepUun
OoOiagaer
A PaGotaer
(haKTUYECKUMH U OO6nagaer AUarna3oHOM
o CaMOCTOSTENBHO,
TEOPETUICCKUMU TEOPETUYCCKUX 3HAHMIA,

OT1an4HO (BBICOKUIA

3HaHHAMHU B IIpEaACIax

TpeOyeMbIX I

HCIIOJIB3YS IJIaH pa6OTBI

YPOBEHb) . U 3JIEMEHTHI
n3ydaemoii o0iacTu ¢ pelIeHHs TBOPUECKUX .
TBOPYECKOH
MOHUMAHHUEM TPAHUIL 3a1a4
JeSTEIbHOCTH
MPUMEHUMOCTH
3Haet (hakThl, OO6nagaer quama3oHOM
. NPUHIMIIBLI, TPOIECCHI TEOPETHUYECKUX 3HAHUMN PaGoraer
Xopomo (6a30BbIii p > 1P ’ p ’
oBeHb) oO0IIME MOHSTHS B TpeOyeMBIX IS CaMOCTOSITEIILHO,
yp npezenax u3y4aeMon pelleHNs CTAHAAPTHBIX | HCIONB3Ys TUIaH pabOoThI
obnactu 3amaq
ObnanaeT auana3zoHoOM
N PaGoraer
TCOPETUYCCKUX 3HAHUHU,
YioBJieTBOPUTEIHLHO Oo6nanaer 6a30BBIMHU CaMOCTOSITEIBHO,

(moporoBblii ypoBeHb)

0OILIMMHU 3HAHUSIMHA

TpeOyeMbIX I
pernieHus 6a30BbIX
3a1a4

HCIIONb3Ys 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
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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]1aY,
JUTSL THTEPIIPETAluN
pEe3ynbTaTOB
9KCIIEPUMEHTA, YMEET
HCIIOJIb30BaTh
AJITOPUTMBI PEILEHUS

HABBIKAMH MMOCTAHOBKU
uenen v 3aaad
OKCIICPUMEHTA, UCXOId
U3 TEOPETHUCCKUX
TIPEMOCHITOK;
HaBbIKAMH 00pabOTKH
Pe3yIbTaTOB
IKCIIEPUMEHTA C
UCTIOJIb30BaHHEM
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CKOPOCTb M HalpaBJICHHE
MPOTEKaHUS PEAKLIUH,
JHEPreTUUECKHE
M3MEHEHHs B IIpoliecce
NPOTEKAHUS PEAKIIUH,
3aKOHOMEPHOCTHU
HPOTEKaHUS
ANEKTPOXUMHICCKHX
HPOIECCOB, TIPOLIECCHI
KOPPO3UH METAJIOB U
METOIbI 3AIUTHI OT
KOPPO3HUH, IIPOLECCHI,
MPOTEKAIOIIHE B
TeTepPOreHHbIX CHCTEMAaX
pu U3MEeHEHUH (Ha30BOTO
paBHOBECHS.

MPAKTUYCCKUX 3a1a4

(huzuKo-
MaTeMAaTHYECKOTO
anmapara,

Buasl 3anaTui

e BneyagurtopHas
caMocCToOsITeTbHast
pabota

e [Ipaktuyeckue
3aHATUA

e Bueayautopnas
CaMOCTOSITEeTIbHAS
pabota

e JlaGoparopHas
pabota

e JlaGoparopHas
pabota

Hcnoan3yembie
CpeACTBa OLeHUBAHUA

e  YCTHBLINA OTBET
e 3auer

e HuauBunyanpHOE
3a/laHue
(camocTosTeTRHAS
pabota)

e KouTponbHas
pabota

e Oryer 0o
nabopaTopHoOi
pabote

e 3auer

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
Oo6namaer
ol Paboraer
(haKTUYECKUMH U O0JaiaeT QUaa3’oHoOM
o CaMOCTOSATEILHO,
TEOPETHUECKUMU TEOPETUUECKUX 3HAHUM,

OT1an4HO (BBICOKHIA

3HaHHUAMHU B IIpEACIax

TpeOyeMbIX I

HCIIOJIB3YS IJIaH pa6OTBI

YPOBEHB) N M DJIEMEHTHI
H3y4aeMoi 00J1acTH ¢ pEIIeHUsT TBOPUECKUX <
TBOPYECKOM
[TOHMMAaHWEM TPaHHUII 3a1a4
TESITENBHOCTH
MPUMEHUMOCTH
3Haet (haKThl, O6mamaer Auana3zoHOM
. IIPUHIIAIIBL, IIPOLIECCHI TEOPETUUECKUX 3HAHMI Paboraer
Xopoiuo (0a30Bblii pu » PO ’ P ’
oBeHE) 0011IKe TOHATHUS B TpeOyeMbIX IS CaMOCTOSTEINBHO,
yp mpeenax u3ydaeMomn pEIIEHUs CTAHAAPTHBIX | HCHOJB3Ys IJIaH PaboThI
obmact 3a7a4
YaoBiaeTBopuTEIHHO OO0iamaeT 6a30BEIMHA O0Oagaer Quana3oHOM PaGotaer
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(moporoBblii ypoBeHb)

00IMMH 3HAHUSAMA

TEOPETUYECKUX 3HAHUM,
TpeOyeMBbIX IS
penieHus 6a30BbIX
3a1a4

CaMOCTOSITEIBHO,
WCTIONB3YS KPATKUHA
IUTaH paboTHI

®DopMynTHpoBKa MOKa3aTeIeld 1 KPUTEPHEB OIEHIBAHUS JAHHON KOMITETEHITNH MTPUBEeHa B TabmuIe 7.
Taoauma 7 — [Moka3zaTej i U KPUTEPUH OIIEHUBAHUSI KOMIIETEHIIMN HA dTanax

IToka3aTeaun n

3HaTL Ymethb Baanern

KpUTEepuu

3naem ocnosuvie

NOHAMUA XUMUU ® Ymeem omauuno

Ce0600HO OpUEHMUPOBAMBbCS 6

popmynupyem meopemuy4eckom

XumuuecKue mamepuane bes e CamocmosmenvHo

3AKOHbL UCHOTb3O6AHUA onpedensiem yenu u

yuebHo20 nocobust

Bocnpous’eodunz o Co0600n0 yrieem 3a0auu IKCNEPUMEHMA

meopemudeckuu HpUMEHANb NOTYYEHHbIE UCX005 U3 N1aHa

mamepuan be3 SHAHUA N5 PeuLens pabomet u

UCNONIL30BAHUA meopueckux meopemu4yecKkux

OT1an4HO (BBICOKHI YuebHo2o nocobust npaxmuyeckux 3a0au u npeonocwlIoK

YPOBEHb) Cs0600mH0 unmepnpemayuu o  CamocmosamenvbHo

usznazaem pesyremamos obpabamvieaem

mamepuan 6 oKcnepumenma IKCHEePUMEHMANbHBIE

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

o Yueem ucnonvzoeamo
cmanoapmuule
AneOPUMMbL peuLenus
NPAKmMu4ecKux 3a0ad,
YACMUYHO UCTONb3YEN
071 peutenus 3a0ay
HempuUBUAIbLHbIL HOOX0O

OanmHble U COCmasisiem
om4yem 6 medeHue
NIAHUPYEMO20 3aAHAMUS

3naem ocnoesnvle

NOHAMUSL XUMUL * Vieem o Onpeoensiem yenu u
Dopmynupyem OpUCHMUpOGAMbC3L 6 3a0auu IKCNepUMeHma ¢
Xumuyeckue meopemieckom UCNONB308AHUEM HIAHA
Mmamepuane ¢
3aKOHbL LCROTb306aHUEM pabomul, yuebHO20
Bocnpoussooum Yyuebno2o nocobus; nocoous u 3
meopemuyeckuil yMeem npumensimeo €20 MEMOOUHeCKUX YKA3aHUll
Mamepuai ¢ 015 pewienus e Obpabamvisaem
Xopouo (6a3oBblii UCNOTIL30BAHUEM CMAHOAPMHBIX 9KCHEpUMEHMANbHbLE
YPOBEHBb) meopemuueckux NPAKMU4ecKux 3a0ay u OaHHbIC U COCTABISE
SHAHUI UTU unmepnpemayuu omyem YacmuyHo 8
YuebHo20 nocobus pesyrbmantos meueHue nIaHUpyemozo
qacmul”-lo oKcnepumenma sanamus,
o YMeem UCnoJjib3o6anib
uznazaem cmandapmupie CAMOCMOAMENbHO UNU
Mmamepuai 6 aneopummul Ois npu nomowu
yemmoti popme peuieHuss RPAKMu4eckux PYKOBOOUMENS KOMAHObI
3adau unu npenodasamens
YaoBi1eTBOPUTEIBLHO 3Haem ocnogHble o  Vueem Onpeodensem yeau u 3a0avu
(IIOpOFOBbIﬁ NOHAMUA XUMUU OpUeHmupoeamuvcs 6 IKCnepumenma ¢ NOMOubro
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YPOBeHb) Yacmuuno meopemuyeckom npenodasameinst u
opmynupyem Mamepuane ¢ MemMOOUYECKUX YKA3AHUL
YuMuecKie UCNONL308AHUEM
- yuebHo20 nocobdus; Cocmasnsiem omuem no

Ilpumensem e3yibmamam
Bocnpouszsooum P pesy

N meopemuyeckue 3HaHus 9Kcnepumenma

meopemu4ecKul
Mampe o 02151 peuienus 6a306bix YACTNUYHO 8 TeYCHUE

APAKMUYecKux 3a0ay u NAGHUPYEMO20 3aHAMUS
UCnoJib3oearuem uHmepnpemayuu

U 8 HeayOUmopHoe
yuebH020 nocobus De3VIbmamos
8peMs npu NOMowuU

9KCnEpUMeHma ¢

nowowb10 PYKOBOOUMEIsL KOMAHObL

npenodasamens unu npenooasamenst

o Vueem ucnonvzosams

cmanoapmHole

AneoOpUmMMbL peuenus

3a0a4 ¢ NOMOUbIO

YUeOHO-MemoOuuecko2o

nocobus unu

npenooasameis

3. THUIIOBBIE KOHTPOJIBHBIE 3AIAHUSA

Ana peannsaymu BblwenepeyncieHHbIX 3aga4 OGVHEHMFI MCNONb3YyHOTCA Cneayowme maTtepuanbl:

1) KoHTponbHble BONPOChI.
Ona  TeopeTUyecKoM MNOATOTOBKM WCMONb3YOTCA Yy4yebHble nocobus U3  CcnucKa OCHosHOU U

dononHumensHoli numepamypsl. KOHTPOAbHblE BOMPOChbI K pasgenam AUCUUNAMHBLI NPUBEAEHbl B
yyebHo-Mmemoduveckom nocobuu [1]

2) WUHamBupyanbHbie 3agaHuA.
MeToamMyeckne yKasaHusA K BbIMOSHEHWUIO MHAMBUAYANbHbIX 3a4aHUI NPUBeAEHbl B yyebHOM nocobuu

[2], a TaKkKe B yuebHO-Mmemoduyeckom nocobuu [3],[5]

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

4) MeTtoaunyecKkue yKasaHUA K BbINoOJIHEHUIO 1abopaToOpHbIX paboT M COCTaB/IEHUIO OTYETOB.
YKasaHuA npuseaeHbl B yyebHO-memoouyeckom nocobuu [1], [2], [4].

5) bBuneTbl K 3auery.
Mpumep BapMaHTa 3K3amMeHaLMOHHOTo buneTa npuseseH B yueb6Ho-memoouvyeckom nocobuu [1].

KOHTPOJIBHBIE BOITPOCHI

PA3JIEJI 1. OCHOBHBIE ITIOHATHUA U 3AKOHbBI XUMHUHN

Jaiite onpeneneHus NOHATUAM «aToM». M3 yero oH coctout, umeeT u oH 3apsaa? [Ipuseaure miaHeTapHy0 MOAEIb
CTPOCHHUS aToMa.

KakoB 3apsn anexTpona? 3a cyeT 4ero mpoTeKaeT XUMHUIECKasi PEeakifys, B 4eM ee CyITHOCTh?

Uro takoe monekyna? Vmeer nm oHa 3apan? [Ipusenure mpuMepsl MoJIeKy BemecTs. M3 gero onu coctost?

Uro Takoe non? Mmeet mu oH 3apsa? Kakue ecTh THIIBI HOHOB M KaK OHM Ha3biBaroTcsi? [IpuBeanTe mprMepsl HOHOB
pasHoro tumna. Kak o6pa3yrorcs Te nin uHble TUIB HOHOB? OT 9ero 3aBHCHUT 3apsi HOHA?

[IpuBenuTe mpuMep XUMHUYECKOTO 3JIEMEHTa B COCTOSIHHSAX: aTOM, MOJIEKyna, noH. [ToscHuTe, B 4eM pasHHIa MEXITy
STHMH TPEMsI COCTOSIHUSMH U KaKUMH CBOHCTBaMH 00JI/IaeT Ta WM MHAsl YacTHIIA.

Uro Takoe konmuecTBo BemecTBa? Kak oHO oOo3Havaercs, B yeM m3Mmepsiercst? CKOJBKO YacTHI] COJEPXKUT 1 MOIb
BemecTBa? Kak 0003HauaeTcs yuciIo yacTun?

Uro rtakoe momsipHas macca? Kak oHa oOo3Hauaercs, B yeM u3mepsiercsi? Kak paccunmrtath MOJSpHYIO Maccy
BEILECTB?

[MpuBenure npuMepbl XMMHYECKUX BellecTB. UTO MOKa3bIBAIOT IMOJCTPOYHBIC MHAEKCH B (OpMysIax XMMHUYECKHX
BEIECTB?

18
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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 npaBuiia paccTaHoBKH k03¢ ¢uunenToB? UTo MOKa3bIBaeT CTEXUOMETPUUYECKUN KO3(D(UIMEHT B ypaBHEHUU
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 rasza MpH yCIOBHSAX, OTIIMYHBIX OT HOpMaubHbIX? [IpuBennTe ypaBHeHne MenaeneeBa-
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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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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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?

PA3JEJI 6. PA30BBIE PABHOBECHUS B TETEPOI'EHHBIX CUCTEMAX

Jaiite onpesenieHne NOHATUIO «(azay.

Yro Takoe reTeporeHHble U TOMOTE€HHBIE CUCTEMBI?

Uro Takoe (azoBoe paBHOBecHe? UeM OHO XapakTepHu3yeTcs?

Cdhopmynupyiite nmpaBmio ¢a3 ['m60ca, mosicHUTE, KAKHE BETUYUHBI TY/Ia BXOJIST.

UYrto Takoe quarpamMma cOCTOSIHUSA?

IIpuBenuTe quarpaMMy IJIaBKOCTH JBYXKOMIIOHEHTHOW CHCTEMBI C IIPOCTOM IBTEKTHKOMN
(aBTEKTHUECKYIO AHarpamMmy). OxapakTepusyiiTe TUHUHU, TOYKH U 00JIACTH 3TOW JUarpamMmbl.

UYro Takoe 3BTEKTHUKA?

Chopmynupyiite nmpaBuiio peraara. [[jist yero ono ucnomnb3yercs?

[IpuBeaurte aguarpaMmy IUIABKOCTH JBYXKOMIIOHEHTHOM CHCTEMBI, 00pa3yIoleil yCTOWUNBOE
XUMHUYECKOE COSAMHEHHE (IMCTEKTUYECKYIO nuarpaMmy). OxapakTepu3ynTe TUHUH, TOUYKUA U
00JIaCTH STOW AUATPAMMBI.

Uto Takoe TBep bl pacTBOp?

JlaiiTe XxapakTepUCTUKY TBEP/bIX PACTBOPOB BHEJPEHMSI, 3aMELLIEHUS U BbIUMTaHuA. [Ipu kakux
YCIOBUSX 00pa3yIOTCsl 3TH TUIIBI PACTBOPOB?

[IpuBenuTe quarpaMMmy IJIaBKOCTU JBYXKOMIIOHEHTHOM CUCTEMbI, 00pa3yroliel TBEPbIi pacTBOP
3aMeIIEeHUs C HEOTPaHUUYEHHON PacTBOPUMOCTHIO0. OXapakTepu3yiTe JTMHUH, TOUKU U 001aCTH 3TOH
Jarpammal.

[IpuBenuTe AUarpamMmy IUIAaBKOCTH JBYXKOMITOHEHTHON CHCTEMBI, 00pa3yloliel TBepAblil pacTBOp
3aMEIIEHHs C OTPAaHUYEHHOMN pacTBOPUMOCThI0. OXapaKTepu3yiTe JUHUHU, TOUKH U 00JIACTH 3TOU
JarpamMmmal.

TEMbI IABOPATOPHBIX PABOT

1. Omnpenenenue TemtoBoro >ddexra peakuu HeWTpanu3anuu. (MOATOTOBKAa K JabopaTOpHOM

paboTe 1Mo KOHTPOJBHBIM BompocaM U3 pazjaena Ne3 «XuMuueckas TepMOJUHAMUKA)

2. CKOpOCTh XMMHUYECKOH peakini. XMMHUECKOe paBHOBecHe (MMOATOTOBKA K TabopaTopHOi paboTe

10 KOHTPOJIBHBIM BOIIPpOCAM U3 pa3Jciia Ned «Xumundeckass KHHETHKA. XUMHYECKOE paBHOBeCI/Ie»)

3. Dnextponus. Kopposus. (moaroroBka kK jgabopaTOpHOM paboTe MO KOHTPOJIBHBIM BOIPOCAM U3

paszaciia Nob <<3J'ICKTpOXI/IMI/I‘-IeCKI/IC IIPOLCCChI. KOppO3I/I$I MeTaJ'IJ'IOB)))

4. JlmarpaMMa IIJIaBKOCTH JBYXKOMIIOHEHTHOM CHCTEMBI (ITOATOTOBKA K JaOopaTOpHOU paboTe mo

KOHTPOJIBbHBIM BompocaM U3 pazaena Ne6 «Da3oBble paBHOBECHS B T€TEPOT€HHBIX CHCTEMAX))

KOHTPOJIBHBIE PABOTbBI
(TEKYIIIMU KOHTPOJIb 3HAHUN)

TeMbl KOHTPONbHbIX paborT:

Tema 1. OCHOBHBIC OHATHUS U 3aKOHBI XUMUHN

Tema 2. OcHOBHBIE KJIacChl HCOPTAaHMYECKUX COCTUHEHUN. PeakimoHHast ClIOCOOHOCTH BEIIECTB.
Tema 3. DHepreTrka XMMHUYSCKUX MPOIIECCCOB. XUMHUUECKask TEPMOINHAMHKA.

Tema 4. Xumudeckass KHHETHKA. XUMUIECKOE paBHOBECHE.
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Tema 5. DnexTpoxummuueckue npoueccsl. Kopposus MeTanios.
Tewma 6. ®azoBble paBHOBECHUS B F€TEPOT€HHBIX CHCTEMAX.

I[IpuMepbl BApHAHTOB KOHTPOJIBHBIX padoT

KOHTPOJIBHAS PABOTA Nel «OCHOBHBIE IIOHATHUS U 3AKOHBbI XUMUWN»
1. Omnpenenure 2xBUBaNeHTHYIO Maccy Na,COs.
2. Ckombko Monekyn conepxutes B 0,2 mons NH3?
3. Kakoii 06bem okcuaa yraepoaa (IV) Beigenutes (H.y.) npu TepmudeckoM pazioxxernu 200 kr CaCOj; ?

KOHTPOJIbHASI PABOTA Ne2 «OCHOBHBIE KJIACCHI HEOPTAHUYECKHNX COEJIWHEHMIA.
PEAKIHMOHHAS CITOCOBHOCTDb BELLIECTB»

1. Vkaxwure, K KAKMM KJaccaM COCAMHEHUH (TMIPOKCU/BI, KUCIIOTHI, COJI, OKCH/IbI, OMHAPHBIE COEANHEHUS) OTHOCSATCS
cnenyromue Bemectsa: Na,O, H,SO,4, Cu(OH),, Ca(NO3),, Ba(OH),, HsPO,, Na,COs, SOs, CaS, AIN. Hazosure atu
COCMHEHUSI.

2. Kaxwue tumsl coneit MmoryT oOpa3oBsiBaThes mpH peakiun H,SO, 1 NaOH? Hanmmure ypaBHEHUS peaknnil, yKaXuTe
THII COJIH, JalTe Ha3BaHWU MOJyYCHHBIM COCAUHCHHSM.

3. Uro rtakoe am¢porepHOocTh? Hamummre ypaBHEHHS peakUuM, NOKasbiBarolmpe amporepHslii xapakrep Al,Os.
VYKaxuTe, K KAKOMY KJIACCY COSAUHCHUIT OTHOCATCS MPOLYKTHI PeaKnii, HA30BUTE MOJTYYCHHBIC COCIHHCHHS.

KOHTPOJIBHASI PABOTA Ne3 «9HEPI'ETUHKA XUMHWYECKHUX ITPOLHECCOB. XUMHNUYECKAS

TEPMOJANHAMMHKA)>

1. Paccuuraiite TemioBoOi d3PQeKT peakuuu odpazoBanus okcuma cepsbl (1V), 3aMUIIuTe TS PMOXUMHYCCKOE YPAaBHEHUE

peakuuu. Beruncnure maccy mpopearupoBaBIliell Cephl, €I B pe3yJIbTaTe peakiny BhLACTUIOCh 92,8 k/[K TemIoThI.

Sime + O2) = SO2¢;)

2. 0Pacch/ITaB u3MeHeHue 3Hepruu ['udoca, ycTaHOBUTE, BO3MOXKHO JIM CAMOTIPOU3BOJILHOE IPOTCKAHUE PEAKIUH MPH 35

C.
Mgco}(me) = Mgo(ms)-'_COZ(e)

KOHTPOJIBHAS PABOTA Ned «<XUMHNYECKAS KHHETUKA. XUMHWNYECKOE PABHOBECHE»
1. Hamummmure KWHETHYECKOE YPaBHEHNE PEAKIINH:
Os1) + NOp) = Oy) + NOy,
2. Kak U3MEHHTCS CKOPOCTh PEaKIMH, ECJIU: a) B CUCTEME YBEJIMUUTD JIaBJIeHHE B 3 pa3a; 0) yBEJIMUUTh KOHICHTPALHIO
030Ha B 2 pa3a; B) YBEJIMYUTHh KOHIIEHTpamuio okcuaa azorta (I1) B 3 paza.
3. Temmneparypusblii ko3 dureHT ckopocTH peakiuu paseH 4. Ha ckoibKo rpagycoB HYXKHO YBEJIUYUTh TEMIIEPATYpY,
9TOOBI CKOPOCTh PEAaKLIMU BO3pocia B 64 paza?
4. Omnpezenure SHEPTHIO AKTHBAIMH PEAKIMH, KOHCTAHTA CKOPOCTH KoTopoii mpi 298 K pasma 3,110, a mpu 313 K
COCTaBJIsIET 8,2° 10

KOHTPOJIBHASI PABOTA Ne5 «QJIEKTPOXUMHUYECKHUE ITPOLECCHI. KOPPO3USA METAJIJIOB»
1. 3ammcarh cxemy raJbBaHMYECKOTO MIEMEHTA, COCTOSAIIETO U3 BUCMYTOBOIO U IIMHKOBOTO 3JIEKTPOJIOB, MOTPYKEHHBIX
B PacTBOPHI CBOMX COJICH; HamMcaTh ypaBHEHHS 3JEKTPOTHBIX MPOIECCOB; HAMMCATh YPaBHEHUE PEAKINH, KOTOpas
MIPOTEKaeT B TaJlbBAHMUECKOM 3JIEMEHTE; PACCUUTATh 3JEKTPOJBIDKYIIYIO CHIIy TalbBAHHYECKOTO 3JIEMEHTa IpHU
CTaHJAPTHBIX YCIOBUSX; PACCUHTATH SIEKTPOABIDKYILYIO CHITy TalbBAHHYECKOTo deMenTa npu temmeparype 30 °C u
konrenTparusx noros C(Bi*") = 0,1 moms/1; C(Zn*") = 1 Mons/m.
2. Kakue mpoaykTel o0OpasyroTcsi mpu 3JekTposiu3e BomHoro pactBopa CaCl,? Hamuiuure ypaBHEHHS 3JIEKTPOAHBIX
npoueccoB. Bprumennte Maccy wiM 00bEM NPOIYKTOB, BBLISJISIOIIMXCS HA 3JEKTPOAaX, €CIM B Ipolecce
anekTponusa 3atpadeHo 10722,2 K anexTpudecTBa, a BBIXOA O TOKY cocTaBisieT 90%.

KOHTPOJIBHAS PABOTA Ne6 «®A30BbIE PABHOBECHS B TETEPOI'EHHBIX
CUCTEMAX»
1. JaiiTe onpezeneHne NOHATHIO «(pazar.
2. TlpuBemute qrarpaMmy TUTABKOCTH JBYXKOMITOHEHTHOW CHCTEMBI C IPOCTON IBTEKTHKOH
(9BTEKTHYECKYIO TuarpamMmy). OxapakTepu3yinTe TUHUM, TOYKH U 00IaCTH 3TON AUarpamMMmBbl.
3. UTto Takoe KOHTPYIHTHOCTH?

WHOUBUAYANIbHBIE 3AAAHUA

[IpuMepbl BApHAHTOB MHAMBHAYAJIBHBIX 32/1aHUI
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HNuauBuayanbHoe 3ajanue « OCHOBHbIE MOHSITUSI M 3AKOHBI XMMUID)
BAPHUAHT Nel0
OpnHakoBoe i 9uciio MoJiekyn B 0,5 r azora u 0,5 r merana?
BrruucnuTe MOJpHYIO Maccy BeliecTsa, ecnu Macca 500 mit ero mapos npu 87 OC u maBnenun 96 xIla paBHa 0,93 r.
Haiitu akTop 3KBUBaJIECHTHOCTH M SKBHBAIICHTHYIO Maccy dneMeHToB B coenunenusx: MgO, NiCl,, CaF,.
Haiitu skBuBanentHbie Maccel coenunenuii: HNOgz, Cr(OH)s, Co(NO3),, P,Os.
Omnpenenure 00beM a30Ta (H.y.), HCIOIB30BAaHHOTO JUIsl CHHTE3a aMMHaKa, €CIIM TOJIy4eHO 8,5 I' Mpo/iyKTa peakiuH.

akrwbdE

NuauBuayanbHoe 3ajanue « OCHOBHBbIE KJIACCHI HEOPraHUYECKUX COeIMHEeH Ui
BAPHUAHT Ne5

1. Harmummte hopMyJibl BEIIECTB: CybGar JIUTHS, IEpXI0paT aMMOHUSI, Hoau1 cBUHIIA, ruapokcna Mapraria (1),
THIPOKCHL MarHus, oprodocdopHas KUCI0Ta, a30THCTas Kuciota, okcuz ceuHIa (1V), okcun xpoma (VI),
okcun pocdopa ().

2. HazoBuTe cnenyronime COSIUHEHHS 10 COBPEMEHHOM HOMEHKIIATYPE U YKAXKHUTE, K KAKOMY KJIaccy
HEOPTaHWYECKUX COeTUHEHNH (KUCIIOTHI, COJIM, OCHOBAHMUS, OKCH/IbI, OMHAPHBIE COeTNHEHHS) OHH OTHOCSTCS:
CdS, H,S0;s, LiH, TiO,, KMnO4, RbOH, HCIO, MgsN,, Sn(OH),, MnO. Hanuiute ypaBHeHUS
ANEKTPOJIMTUUCCKOHN TUCCOLUAIIIY STUX COCTUHCHHIA.

3.Hanumurre ypaBHEHHsI pEaKLIMii:

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

F) Ca(OH)z + H;PO,=...; II) Si+0,=...; C) CaO +Si0, =...; )K) H,+Cl,=..;

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

4. Kakue mpoayKThl MOTYT OBITh MOJy4eHbI B pe3yibrate peakiuu Zn(OH), ¢ HCI? Hanumire ypaBHeHus
peaKIui, YKaXUTe THIIBI 00Pa3yIOIIMXCs CONe (KUCias, OCHOBHAsI, HOpMaJIbHAas ), JaiiTe Ha3BaHUs
MOJIY4YCHHBIM COCANHCHUAM.

5. Hanmmmre ypaBHEHUS peakiuid, C ITOMOIIBIO KOTOPBIX MOYKHO OCYIIECTBUTH CIIEAYIOIINE MTpeBpamieHus: Fe —
FeO —FeSO,; — Fe(OH), — FeCl,.

NuauBuayajabHoe 3ajaHue «JHEPreTUKa XMMUYECKUX NpoueccoB. XUuMHYeCKask TEPMOIHHAMHUKA»
BAPUAHT Ne4

1. PaccuuTaiite TerioBor 3pdeKT peakiuu, 3aMuIIMTe TePMOXUMHUECKOE ypaBHeHHE peakiuu. CKOJIbKO Oapus

Y KHCJIOpOZa B IpaMMax BCTYNUJIO B PEAKIIMIO, €CIIU B X0/€ He€ Briaenuiochk 2740 kJx Ternnorsr?

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

2. PaccuuraB m3MeHenue sHepruu I'mO0OCa, ycTaHOBUTE, NPU KAaKOH TemIeparype Hanbosiee BEPOSTHO MPOTEKaHWE AaHHOU

peaxuun — npu 25 °C o mpu 100 °C?

ZnO(mg) + CO(Z) = Zn(mg) +C02(z)

3. Tloxaxwure pacueTom, Npu KaKUX TEMIIEpaTypax BOZMOMHO MPOTEKAaHUU PEAKLIUH B IIPSIMOM HAIPaBJICHUH.

Nz.) + O, = 2NO,

HNaauBuayajibHoe 3aaHue « XMMHUYecKas KHHeTHKA. XHMHYecKoe PABHOBECHE»
BAPUAHT Ne27
1. Hanummre KHHETHYECKOE YpaBHEHHE PEAKIUH:
Cimg + H2Op) = COp) + Hy
Kak n3MeHHuTCS CKOPOCTh peakiliy, eClii: a) B CHCTEME YMEHBIINTH JaBJIeHUe B 3 pa3a; 0) yBeTHINTh KOHIICHTPALIHIO
IIapoB BOJBI B 3 pasa; B) yMEHBIINTH KOHIIEHTPAIIWIO ITAPOB BOAKI B 2 pasa.

2. OnpenenuTs TeMIepaTypHBbIii KO(h(HIIEHT CKOPOCTH PEaKIHH, €C/TH [IPU MOHIKEHHH TeMepaTyps Ha 45 °C peaxius
3aMeJIuIIach B 25 pas.

3. Peaknus nporekaer mnpu 20 °c. OHeprusi akTHBAILMM PEaKkIHWH B OTCYTCTBHM Karanu3aTopa paBHa 75 kxJ[k/Monb, a B
npucyTcTBUM Kataimzatopa — 50 k/Dx/Momb. Bo CKkoibKO pa3 Bo3pacTaeT CKOPOCTh PEaKIUH B IPUCYTCTBUH
Karanusaropa?

4. B xaxkoM HampaBlIeHUH OyAeT MPOMCXOANTH CMEIIEHHE PABHOBECHS pEaKInU

S(mg) + 2N20(2) = SOQ(J) + 2N2(g) ) AH®= -460 K/[oic
€CJIM: &) YBEINYUTH TEMIEPaTypy; 0) YMEHBIIUTE JaBJICHHUE B CHCTEME; B) YBEIMUHUTH KOHIIEHTPAIHIO okcraa a3ora (1).
5. 3anumwre BRIpaKeHHE KOHCTAHTHI PABHOBECHS JUIS PEAKIINH:
Hoe) + Loy = 2HI,
BrrurcnuTh KOHCTaHTY paBHOBECHS PEAKIINH, €CIIM HadalbHast KoHIeHTpalus H, Obuta paBHa 0,5 mMoub/m,
HavajbHas KoHIeHTpanus |, - 0,2 MOJIB/J1 M1 K MOMEHTY paBHOBecHs mpopearuposaio 20% Bogoposa.

NupnBuayanbHoe 3aiaHne «JIeKTpoXuMuieckue npoueccol. Kopposns meraniios»
BAPUAHT Ne29
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1. 3amnmcarb cxeMmy rajJbBaHHYECKOTO 3JIEMEHTa, COCTOSIIET0 U3 KOOAIBTOBOIO M KaJIMHEBOTO JJIEKTPOIOB, IOTPYKEHHBIX B
pacTBOpHI CBOUX COJICH; HaIMCaTb ypPaBHEHMs OSJIEKTPOIHBIX IPOLIECCOB; HAMMCATh YPAaBHEHHE pEaKIMU, KOTOpas
NPOTEKaeT B TaJlbBAHUYECKOM DJJIEMEHTE; PacCUUTaTh DJIEKTPOABIKYILYIO CHIIy TaJlbBAHWYECKOTO OJJIEMEHTa IIpH
CTAHJAPTHBIX YCIOBHAX; PACCUMTATH HIEKTPOABIKYIIYIO CHIY TalbBAHHUECKOro sIeMenta mpu temmeparype 30 °C u
koHIenTpaumsix noos C(Cd*") = 0,4 mons/i; C(Co*") = 0,3 Mob/i1.

2. Jlns cnepyromux BeIIECTB HAIMUCATh YPaBHEHUS 3JICKTPOAHBIX MPOIIECCOB MPH JIEKTPOJIN3E U YKa3aTh, KAKUE MPOITYKTHI
00pasyroTcst Ha KaToJe U aHOE:

a) pacrutaB CaBr, ¢ HHEpTHBIME JIeKTpoamH; 6) pactBop HBr ¢ uakoBEIM aHom0M; B) pactBop Sr(NOs), ¢
rpaduUTOBEIMH 3JIeKTpoaamu; T') pactBop C0SO, ¢ HEpaCTBOPHMBIMH HIIEKTPOIAMH.

3.  Kakwme mpomykTsl 06pasyroTcs Tpu siektpoimse BoaHoro pactBopa KCl ¢ wmeptHBIME 3iekTpomamu? Hammmrire
YpaBHEHUSI 3JIEKTPOIHBIX MPOIECCOB. Bhramciute Maccy miam 00bEM IIPOLYKTOB HA HIIEKTPOAAX , 0OPA3YIOIUXCS TPH
IponyckaHuu Toka cuitoit 10 A B Teuennu 30 MUHYT, €CJIU BBIXOA MpoAyKTa cocTaBuseT 70%.

4. CocTaBUTh CXEMy KOPPO3HOHHOTO TaJIbBAHWYECKOTO DJIEMEHTa, BO3HUKAIOUIET'O BO BJIAKHOM BO3JyXE IPHU KOHTAaKTe
TIOMHHUS 1 XpoMa. Hamucate ypaBHEHUS SJIEKTPOJHBIX MPOLIECCOB M ypaBHEHHE MPOLecca KOPPO3HH.

5. 1IMHKOBYIO INIACTHHY, MOKPBITYIO MEABIO, OIIYCTHIIN B PACTBOP CEPHOM KHCIOTHL. OnpenenuTe TUI MOKPHITHS, HAIIUIINTE
YpaBHEHHS AJIEKTPOIHBIX MTPOLIECCOB KOPPO3HH, €CIIH ITOKPBHITHE HE PAa3pyLICHO U B Clydae €ro pa3pyleHus, COCTaBbTE
CXeMY raJIbBaHI4eCKOTO 3JIEMEHTa.

NuauBuayanbHoe 3a1anne «Pa3oBble pABHOBECHS B reTEPOreHHbIX CHCTEMAX)
BAPHUAHT Nel
1. Tlo nmarpamme MIaBKOCTH JABYXKOMIOHEHTHOH cuctembl Mg-Ca onpenenure:
a) THI THarpaMMbl;
0) urcio u BuJ (a3, YMcI0 KOMIIOHCHTOB M YMCIIO CTEIIeHeH CBOOO I Iiis oOnacteld auarpamMmel 1-X;
B) YKCIIO ¥ BUJ (a3, YMCIO KOMIIOHEHTOB M YUCJIO CTENeHeld cBOOObI s JimHUKM nuarpammbl AD, NF,
DC, CE, EO, ND, DM, LE, EB, CK, DP, EQ, AU, OS; yka3aTs JITHUU COJUAYCA 1 JTUKBHUIYCA;
I') YUCiI0 U BHJ (Da3, YMciI0 KOMIIOHEHTOB M YUCJIO cTeneHel cBooo bl ast Touek A, D, C, E, O;
1) TEMIIEPATYPHI IUIABJICHUS YUCTHIX KOMIIOHEHTOB Mg 1 Ca;
€) TeMIepaTypy IIABJICHUSI U COCTaB 00Pa3yIOLIErocss XMMUYECKOTO COSAMHECHHUS,
) TEMIIEPATYPY TUIABJICHUS M COCTAB 3BTCKTUYCCKHX CMECCH;
3) COCTaB U Maccy TBEPAOH U KUIKOH (a3, KOTOpble 00pa3yloTCs MPU OXJIAXKACHUU KUAKOTO pacriiaBa
HavanbHOW Temmeparypsl 800 C® o TeMrepatypsl 650 OC; macca pacriaa - 200 1, ero
nepBoHavaybHbIN coctaB - 45% Ca u 55% Mg.

BUJIETHI K 3AYETY
(IMPOMEXYTOYHBII KOHTPOJIb 3HAHUN)

INPUMEP BAPUAHTA
buaer Nel

1. Yro takoe 3HTponmsa? B kakux exuHUIAX oHA U3Mepserca? Chopmymupyiite 2 U 3 3aKOHBI TEPMOANHAMHKHA. MOXeT
T OBITH SHTPOITUS MEHbIIE WK paBHA HYIr0? OTBET MOSCHUTE.

2. Kak 3aBHCHT CKOpPOCTh XUMHUYECKOW PEaKIUU OT KOHICHTpanuii peareHTOB? CHOpMyIHpPYHTE 3aKOH IEHCTBYIOIINX
Macc Uil CKOPOCTH XMMHUYECKOi peaknnu. [IpuBeanTe ero Matemarndeckoe BhIpaXKeHHE. UTO Takoe KOHCTaHTa
ckopoctu peakuuu? OT 4ero oHa 3aBUCUT?

3. PaccuuraB 3HaueHue M3MeHEHUs 3Hepruu ['mdOca, ycTaHOBHTE, B KAKOM HAIpPaBICHHH MOXET HNPOTEKaTh PeaKIHs
npu 25 °C.

F8203(,,m) + 3C(gpa¢um) = 2Fe(m,;) + 3CO(3)

4. Kakue mpoayKThl 00pasyroTCst TP 3JIeKTpoin3e BogHOro pactBopa MQCI,? Hamummire ypaBHEHHS 3JIE€KTPOIHBIX
mporieccoB. Kakne kommdecTBa MPOAYKTOB OOpa3yroTCs Ha 3JEKTPOJAaX, €CNIM TNPOIYyCKaTh depe3 pacTBOp TOK B
TeYeHue Jaca cuiou 2,5 A?

4 METOJUYECKHUE MATEPUAJIbI

Ona obecneyeHus npouecca obyyeHMA M peleHus 3agady obyyeHMAa WCMONb3YIOTCA Creaylolwme
maTtepuanbl:

— MeToAMYecKMe maTepuasbl, onpedenstolme npouesypbl OLEHUBAHUA 3HAHWIM, YMEHUN, HaBbIKOB U (1u)
OnbITa AeATe/IbHOCTU, XapPaKTEPU3YIOLWMX 3Tanbl GOPMUPOBAHNA KOMMETEHLUIA, B COCTaBE:
OcHoBHas TuTEpPaTYpa
1. KopoBun H.B. O0mias xumus : yueOHuk s BTy30B / H. B. KopoBuH. - 7-¢ usn., ucnp. - M. : Briciias mkoia,
2006. - 556[4] c. : un., Tadn. - (ITobeauTenb KOHKypca y4eOHUKOB). - bubmuorp.: c. 546. -Ilpeam. ykas.: c. 547-
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558. (ayni: 218 3k3; cusl: 1 3k3.; cus5: 1 9k3.; Beero 220 3k3.)

2. OcHoBBl 00mell W Qusnueckod XuMuH [DIEKTpOHHBIA pecypc]: YuebHoe mocobme/ M.B. TuxoHosa,

N.A .ExumoBa; ToMckuii rocymapCTBEHHBIH YHHUBEPCHUTET CHCTEM YIPABJICHHS W paguodaeKTpoHHKH (Tomck),

Kadenpa pannosnekTpoHHBIX TEXHOJIOTUI U SKOJIOTMIECKOr0 MOHUTOPHHIA. - DJIEKTPOH. TEKCTOBbIE JaH. - ToMCK:

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

JlonoHuTe/ILHAS JIMTepaTypa

1. I'maaka H.JI. O6mas xumus : yaebHoe mocodue s By3oB / H. JI. I'muaka. - 11-e uzm. - M.-JI. : Xumus, 1964. -

688 c. : mi., Tabx. - IMeH. ykas.: ¢. 669-670. - [Ipeam. ykas.: c. 671-688. (aynn: 37 3k3.; Bcero 37 3Kk3.)

2. AxmeroB H.C. Heopranmueckas xumus : yaeonoe nocodue amust By3oB / H. C. AxmeToB. - M. : Beiciias mikona,

19609. - 638[2] c. : mi. - [Ipeam. ykas.: c. 629-639. - b. . (cuzl: 1 3k3.; aynn: 12 3K3.; cu35: 2 3Kk3..; Bcero 15 9k3.)

3. Xwumwms: Yuebnoe mocobue / I'. B. Cmupnos, I'. M. Slkynuna; MunuctepctBo obpazoBaHusi Poccuiickoit

Oenepanyy, ToMCKHE TOCYZapCTBEHHBIH YHHUBEPCHUTET CHCTEM YIpPaBICHUS M paanodiekTpoHuku, Kadempa

TEXHOJIOTHH PaJHOdIEKTPOHHON ammapatypsl. - Tomck : TMIZIO, 2000. - 157 c. : nwn. (aymm: 27 9k3.; cuazl: 3

9K3.; cu3d: 13Kk3.; Bcero 31 9K3.)

4. I'muaka H.JI. 3apaun m ynpaxknenus no oOmeid xumuu : YueOHoe nocobue ans By3oB / H. JI. I'munka. - 20-e

u3a., ctepeotur. - M. : Xumus, 1973. - 263[1] c. : un. - b. u. (aynn: 37 3k3.; cu3l: 13k3.; Bcero 38 7k3.)

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

Poccuiickoit ®enepanyu, TOMCKUI TOCyNapCTBEHHBI YHMBEPCUTET CHCTEM YIIPABICHUS U PaJUO3JIEKTPOHHUKHU

(Tomck), dakyabTeT MUCTAHIMOHHOTO 00y4deHus. - Tomck: Db Konrtent, 2012. - 170 c.: wi. - bubmauorp.: ¢. 157.

(aynm: 57 ax3., cuzl: 3 3k3., cus5: 2 3K3.; Bcero 62 3K3).

6. Xumus [DnekTpoHHBINA pecypc] : yueObHoe nocobue / E. B. Unkun ; ToMCKMiA TOCYTapCTBEHHBI YHHUBEPCUTET

CHCTEM YIpaBieHus U pannodnnekTpoHuku (Tomck), Kadenpa paanosnekTpoHHBIX TEXHOIOTHH U 9KOJIOTUIECKOTO

MOHHTOpPWHTA. - OIEKTPOH. TEeKCTOBble maH. - Tomck : [0. m.], 2012. - on-line, 170 c. - b. 1.

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

Y4eOHO-MeTOAMYeCKHE TOCOONSA W IPOrpaMMHoOe o0ecniedeHue

11 obecniedeHus1 AUCHMILIMHBI HCIOJIB3YIOTCA ciaenyromue Y MII:

1. Xumwms [OnexTpoHHBIH pecypc]: Meromndeckue yka3zaHUS UIsl MPOBEACHHUS MPAKTHUECKUX 3aHATHH W
OpraHM3aIllMU CAMOCTOSATEIILHOM pabOThl CTYJCHTOB M0 JUCHMILINHE «XuMus»/ TuxoHosa M.B; 2015. - 21 c.
(https://edu.tusur.ru/training/publications/5137)

2. Yuxkunr E.B. JlaGoparopubie paboTtel mo xumuu [Tekct]: ydeOHO-MeTomuueckoe mocobue / E. B. Uwukwus;
MunucrepcTBo oOpazoBanus W Hayku Poccwiickoit ®eneparun, TOMCKUI TOCYIapCTBEHHBI YHUBEPCUTET
cucreM ympaeieHus u paguodnekTponukun (Tomck), Kadenpa panmossieKTpoHHBIX TEXHOJNOTHH |
9KOJIOrHuecKoro MouutTopunra. - Tomck : TYCYP, 2012. - 77 c. : un., Tabn. - bubnuorp.: c. 73. (aym: 45 k3.,
cu3l: 3 9K3., cu35 : 2 9K3.; Bcero 51 2k3.)

3. Yukun E.B. Coopuuk 3amau no obmeii xumun [Tekct] : yueOHO-MeToquueckoe nocooue / E. B. Uukun; perr.
KaHz. XxuM. HayK A. U. 'ananos; pem. C. . Anekcanaposa; MuHHcTepcTBO 00pa3oBanus U Hayku Poccuiickoit
®enepanyy, ToMCKHI TOCYIapCTBEHHBIH YHUBEPCUTET CHCTEM YIPaBICHUS U PaguodaeKTpoHuKH (ToMmck). -
Tomck: ToMckuil Tocy1apCTBEHHBI YHUBEPCUTET CUCTEM YIPABICHUS U PaAHOANEKTpoHUKH, 2015. - 296 c.
(POTOM: 50 3k3.; cu3l: 1 3k3; cuzs: 5 3k3.; ayHiL: 48 9k3.; Bcero 100 3k3.)

4. Yuxun E.B. JlaboparopHble paboThl 110 XMMHUU [ DJIEKTPOHHBIHN pecypc] : yaeOHo-MeToauueckoe nocodue / E. B.
UukuH ; TOMCKMII TOCyZapCTBEHHBIH YHHMBEPCUTET CHCTEM YIIPaBICHHUS M PaguodieKTpoHuku (Tomck),
Kadenpa pagnosneKTpOHHBIX TEXHOJOTHH M IKOJOTUYECKOTO MOHHTOPHUHTA. - DJEKTPOH. TEKCTOBBIE JaH. -
Tomck: [6. u.], 2012. - on-line, 78 c. - b. 1. ( http://edu.tusur.ru/training/publications/3020)

5. Yukun E.B. CoopHuk 3a1a4 u ynpaxHeHui o odmeil xumuu [Dnextponnsiit pecype] / E. B. Uukun; Tomckuit
TOCYJJApCTBCHHBIH  YHHUBEPCUTET CHUCTeM ympaelieHus u  panuodiektpoHuku (Tomck), Kadenpa
PaAMORIIEKTPOHHBIX TEXHOJIOTHIA M 3KOJOTHYECKOr0 MOHUTOPHHTA. - DIEKTPOH. TEKCTOBBIE JaH. - ToMmck: [0.
n.], 2012. - on-line, 220 c. - b. u. (http://edu.tusur.ru/training/publications/642)
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