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PABOYAS ITPOI'PAMMA JJUCHUITJIMHBI (MOAY JIS)
b.1.1.11 Xumus
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HanpaBnenune noaroToBku
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(bakaaBp/MarucTp/CeHaIKCT)
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Pacnpenenenue yaeOHOro BpeMeHU
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Jlexknun 36 JacoB

JIaboparopHbie pabOTHI 36 JacoB

[IpakTrueckue 3aHATHS - 4acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHO# paboThI (6€3 y4yeTa 9K3.) 72 4acoB
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CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 7Kk3.) 72 9acoB

CamocrodrenbHas padoTa 1o MOATr0TOBKE K

9K3aMeHy - 9acoB

DK3aMeH - cemMecTp

3auer - cemMecTp

BPK, 13 2 ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
(cnermanbHOCTH) 13.03.01 TermosHepreTuka U TEIMJIOTEXHUKA

[TporpamMmmy cocTaBuIu:

JIOLICHT C y4CHOM CTENCHBIO JIuXT COI'JTACOBAHO 0O.B. Cunkuna
KaHJIMJaTa HayK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA
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3aBenyromuii kageapoit COI'JTACOBAHO I0.A. Illupaun

(1.0. ®amunus)
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COT'JTACOBAHO A.A. Menskos

(M1.0. ®amunus)

Okcnept(sl): PaneeB Anekcanap AnepbeBrud, TeXHUUECKUN TUPEKTOP-TIaBHBINA HHXKEHEP
Womkap-Onunckoit TOI-2 ®unnana Mapuii D1 n Uysaums ITAO "T ITroc"

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 06.03.2023 r.

Crnemuamct yueOno-meroanueckoro nearpa COI'JIACOBAHO /U1.P. Banuea/



Paznen 1. IEJIb OCBOEHMA JUCHUITIJIMHDBI

[lenb0 OCBOCHHS UCIUIUIMHBI SIBJISICTCS JOCTHD)KCHHE IUTAHUPYEMBIX pPE3yJIbTaToB OOydYeHUs,
COOTBETCTBYIOIMX ycTaHOBICHHBIM B OIIOIT nHaukaropaM JOCTUKEHUS KOMITETEHIIMN:

KO,Z[ 1 HAMUMCHOBAHUC
KOMIICTCHII U

Kon n HanmeHOBaHME
WHJIMKATOpa JOCTHKEHUS
KOMIIETCHIINU

PesynbTarel 00yueHus

1. YK-1 Cnocoben
OCYILECTBIISATh TIOUCK,
KPUTUYECKHUI aHAIN3 U
CHHTE3 HH(pOpMaluH,
HNPUMEHATh CUCTEMHBIH
MOJXO/ ISl PELICHUs
NIOCTABJICHHBIX 33134

VK-1.1 BrimosHSET ITOUCK
HE0OXOIMMOM ISl pelIeHUs
MOCTaBJIEHHOMN 3aJa4H
uHpopmanuu, eé
KPUTUYECKHUI aHAIIN3,
00001IeHHE U
MIPEICTABJICHUE HA OCHOBE
3HAHUM €CTECTBEHHO-
HAYYHBIX JUCLUILINH U
COBPEMEHHBIX
WH(pOPMaAITMOHHBIX
TEXHOJIOTHH

3HAHMsI: 3HAET, KaK BBIIOJIHATH IOUCK
HEOOXOAUMOM IS peLIeHuUs
MOCTaBIICHHOW 3a1aun nHpopManmu, e
KPUTHYECKUI aHAIIU3, 0000IIEHUE U
Ipe/ICTaBICHUE HA OCHOBE 3HAHUI
€CTECTBEHHO-HAYUYHBIX JIUCHUIUIAH U
COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTHI

yMeHHsi: YMEET BBIIOIHATH IOMCK
HEOOXOUMOM I pelieHus
NOCTaBIICHHOMW 3a1aun nHpopmanmm, e
KPUTHYECKUM aHanu3, 00001Ie e U
Ipe/ICTaBICHUE HA OCHOBE 3HAHUM
€CTECTBEHHO-HAYYHBIX TUCIUIUIMH U
COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTHI

HaBBIKM: BBITOIHSAET MOUCK
HEOOXOIUMOM ISl pEIICHUS
MOCTaBIEHHOM 3a1aun uHpopmanuu, e
KpUTUYECKHUI aHaiIu3, 00001IeHne u
MpeCTaBICHUE HA OCHOBE 3HAHUI
€CTECTBEHHO-HAYUYHbIX JTUCLUUIUIAH U
COBpPEMEHHBIX HH(HOPMAITMOHHBIX
TEXHOJIOTHI

VYK-1.2 Cucrematuzupyer
0OHapyKEHHYIO
MH(pOpPMaLIKIO, OJYYEHHYIO
U3 Pa3HbIX UICTOUYHUKOB, B
COOTBETCTBHH C
TpeOOBaHUSIMU U
YCIIOBHSIMU 33]1a91

3HAHUs: 3HAET KaK CUCTEMaTU3UPOBATh
oOHapyKeHHYI0 HH()OPMALHIO,
MOJIyYEHHYIO U3 Pa3HbIX HCTOUYHUKOB, B
COOTBETCTBUU C TPEOOBAaHUSAMU U
YCIOBUSIMU 3a7jau

yYMeHHUs1: YMEET CUCTEMATU3UPOBATh
OOHapyKeHHYI0 HH()OPMAIHIO,
MOJIYYEHHYIO U3 Pa3HbIX HCTOUHUKOB, B
COOTBETCTBUU C TPeOOBAHUSAMU U
YCIOBUSIMU 3a7aun

HaBbIKU: CHucTEMaTU3UPYET
Oo0OHapyXKeHHYI0 HH()OPMAIHIO,
MOJIYYEHHYIO U3 Pa3HbIX HCTOUHUKOB, B
COOTBETCTBUH C TPEOOBAHUSAMU U
YCIIOBUSIMU 3a7aun

VK-1.4 PazpabatbiBaeT
BapHUaHTHI PEIICHUS
npoOJIEeMHOI CUTyaIuu Ha
OCHOBE CHCTEMHOT'O
M0/JX0/1a ¥ KPUTHUECKOTO
aHaJIM3a JOCTYITHBIX
UCTOYHUKOB HH(DOpMAIIH

3HAaHHUsA: 3HAeT KaK BHIOMPATh
ONTUMAJBHBIA BapUAHT PEIICHUS 3a7a4H,
apryMEHTHUPYS CBOM BBIOOD

yMeHusi: YMeeT BbIOUpaTh ONTUMAIIbHbII
BapUaHT PEIICHUS 3a/1a49H, apTYMEHTHPYS
CBOI1 BBIOOD

HaBBIKH: BpiOupaeT onTumanbHbIi




BapUaHT PEHICHUs 3aa4H,
apryMEHTHpPYs CBOW BHIOOP

2. OIIK-3 Criocoben
PUMEHS T
COOTBETCTBYIOIIHIA
(bU3UKO-MaTEeMATHYECKUI
arrmapar, MeTO/Ibl aHaJIN3a
U MOJICJTMPOBAHUS,
TEOPETUYECKOTO H
9KCIEPUMECHTAIBHOTO
UCCIICIOBaHHS TIPH
pelLIeHUH
npoeCCUOHATBHBIX 33124

OIIK-3.1 IIpumenser
MAaTeMaTUYECKUW anmnapar
UCCIeOBaHUs PYHKIIMA,
JVHENHON anreOpsl,
muddepeHInanTbHOTO U
HMHTErpajbHOIO
WCYHCIICHUS, PSAJIOB,

Qg depeHIranbHbIX
ypaBHEHUH, TEOPUHU
(GyHKIMN KOMITIEKCHOTO
MIEPEMEHHOT0, YNCIICHHBIX
METOJI0B

3HaHUsA: 3HaeT MaTeMaTHUYECKUN
anmapar ucciieI0BaHus ()yHKIIHIA,
JMHENHON anreOpsl,
muQQepeHIMaIbHOr0 U HHTETPATHHOTO
UCUUCIICHHUS], PSIOB,
nudepeHIMaTbHBIX YPaBHEHUH, TEOPUU
(GyHKIMN KOMIJIEKCHOTO TIEPEMEHHOTO,
YHUCIIEHHBIX METOJIOB

yMeHusi: YMeeT IpUMEHATh
MaTeMaTUYECKU anmnapat UCClIeOBaHUS
GbyHKUMH, THHEHHOU anreOpsl,

QG epeHIMaIbHOr0 U HHTETPATHHOTO
UCYHCIICHHUSI, PSIOB,
muddepeHIMaTbHBIX YpaBHEHUI, TEOpUN
(GYHKIIUI KOMIUIEKCHOTO TIEPEMEHHOT0,
YHUCIIEHHBIX METOJIOB

HaBbIKM: Brajgeer HaBpIKaMu
MaTeMaTUYECKOTO ammapaTa
uccieoBanus (PyHKUUN, TUHEHHOU
anreOpswl, UG HEPeHIINATHEHOTO U
WHTETPAITBHOTO UCUUCIICHHUSI, PSAJIOB,
mudhepeHIMATBLHBIX YPaBHEHUH, TECOPUT
(YHKIIUI KOMIUIEKCHOTO TIEPEMEHHOT0,
YHCIIEHHBIX METOJIOB

OIIK-3.2 JleMmoHCcTpUpYET
MOHUMaHHe (PU3NYECKUX
SIBJICHUM U IPUMEHSIET
3aKOHBI MEXAHUKH,
TEPMOANHAMHUKH,
JJIEKTPUYECTBA U
Mar"eTusma, ONTHKU

3HaHMsA: 3HaeT PU3nUECKUe SBICHUS U
IPUMEHSET 3aKOHBl MEXaHHKH,
TEPMOJIMHAMUKH, JIEKTPUUYECTBA U
MarHeTh3Ma, ONTHKA

yMeHus: YMeeT IOHUMAHATh
¢u3nyeckue BICHUS U IPUMEHSET
3aKOHBI MEXaHUKH, TEPMOINHAMUKH,
JIEKTPUUECTBA U MarHeTU3Ma, ONTHKU
HaBbIKM: JleMOHCTpHpYET IIOHUMaHNE
(U3NYECKUX SIBICHUH U TIPUMEHSIET
3aKOHBI MEXaHUKH, TEPMOINHAMUKH,
JIEKTPUUYECTBA U MarHeTU3Ma, ONITUKU

OIIK-3.3 JleMoHCTpHUpYET
MTOHMMAaHUE XUMHUYECKUX
MIPOLIECCOB U MIPUMEHSIET
OCHOBHBIE 3aKOHBI XUMHUHU

3HAHMS: 3HAET XUMHUYECKHE IPOLECCHI U
IIPUMEHSAET OCHOBHBIE 3aKOHbBI XUMHH
YMeHHUs: YMEET IOHUMATh XUMUYECKHUX
IIPOLIECCOB U IIPUMEHSET OCHOBHBIE
3aKOHbI XUMHH

HaBbIKH: J[eMOHCTpUPYET TOHUMAaHNE
XUMHUYECKUX IIPOLIECCOB U IIPUMEHSIET
OCHOBHBIE 3aKOHBI XUMUHU

Pazpen 2. MECTO JUCHHUIUIMHBI B CTPYKTYPE OITOIT

JucuunianHa oTHOCUTCS K 00s13aTenbHoi yactu OITOIL.

JucnunianHa sBiseTcs 00s3aTeIbHON

Jlns

MPOAOJIKEHUS

(dbopmMupoBaHUS

3as4BJICHHBIX

KOMHGTGHL{HP'I H€06XOI[I/IMBI 3HaHUA

npemecTByronmx auciumina: Matemaruka (YK-1), Maremaruka (OITK-3)




W3ydyaemass IUCHUIUIMHA SIBJISIETCS OCHOBOM MJi MPOJOJKEHHS (OPMUPOBAHUS YKa3aHHBIX
KoMIeTeHIMi B cieayromux aucuuiummiax: ®usuka (YK-1), Iuaporasoamnamuka (OITK-3),
Texanueckass tepmoguHamuka (OIIK-3), ®uszuka (OIIK-3), Maremaruka (YK-1), Maremaruka
(OIIK-3); rocynapcTBeHHON UTOTOBOM artectanuu B ¢opme: Iloaroroska k mpoueaype 3amuTsl 1
3alliTa BBITYCKHOW KBanudukarmonHod padotsl (YK-1), IloaroroBka k mporeaype 3amuThl U
3alIMTa BBITYCKHOM KBanudukauonnoi padotsl (OI1K-3)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jis dopmupoBaHUs 3asABICHHBIX KOMIIETEHLUH MCIIOJIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTUH,
peaNM3yrolIue JESATCIbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IIPAKTUKO-OPUEHTUPOBAHHBIN
MOIXOJBI.

OCHOBHBIMHU CTPATETHUECKUMHU TEXHOJIOTUSMU SIBJISIIOTCS: JICKIIMOHHBIC 3aHATHUS, IPAKTHUECKUE U
1abopaTOpPHBIE 3aHATHS

Ha nocTikeHHMEe KOHKPETHBIX Iejied OOYYeHHWs HaIpaBlICHbl IPHUMEHSEMbIC TaKTUYCCKHE
TEXHOJIOTHH: 3aJaHUSI, KIITACCHUECKAS JICKITUS

Paszen 4. COJIEPYKAHUE JIUCLTUTUIMHBI

2 cemecTp

. Konuuectso | Dopmupyembie
Bunel 1 TeMBbI 3aHITHIA

4acoB KOMIIETCHIIUH
Knaccupukauus, HOMEHKJIATYPa U CTPOCHUE HEOPTaHUYeCKUX 30 OIIK-3, YK-1
BeIIEeCTB
Jlexuus. CTpoeHue aToMOB XMMUYECKHUX JIEMEHTOB U IPUPOAA 2
XUMUYECKOU CBSI3U.
Jlexuus. [lepuoanyeckast cucreMa XMUMHYECKHUX YJIEMEHTOB 2

J.N. Menneneesa. Pusndeckuit cMmbica [lepuoanueckoro 3akona
JIL.W. MeHpaeneena.

JlaboparopHas paboTa. Perenre npakTHKO-OpHEHTUPOBAHHBIX 2
TEOPETHYECKUX 3aJaHUN Ha XapaKTEPUCTUKY XUMHUYECKHUX
2JeMeHTOB «MeTauindeckue / HeMeTaInYeCKe CBOMCTBA,
ANEKTPOOTPUIATEIBHOCTh U CPOJICTBO K AIEKTPOHY XUMUYECKUX
AJIEMEHTOB B COOTBETCTBUE C UX DJIEKTPOHHBIM CTPOEHUEM U
IIOJIOKCHUEM B HepHOJlI/I‘ICCKOﬁ CUCTCMEC XUMHUYCCKUX DJICMCHTOB
JI. 1. Menpeneena.

Jlexuus. B3anmMocCBs3b HEOPraHUYECKUX BEILIECTB. 2
Knaccugukanus Heopranndeckux BemiecTs. [IpocTbie u ciioxHbIe
BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEHIECTB (OKCHIBI,
TUAPOKCUABI, KUCIIOTHI, conM). HoMeHKaTypa u Ha3BaHue
HEOPraHMYECKUX BEIIECTB UCXOS U3 X XMMHUECKON

(bopMyIIBI UM COCTABICHUE XUMUYECKOH (POPMYIIBI HCXOMS U3
Ha3BaHUs BEIIECTBA 10 MEXAYHAPOIHON WU TPUBUAIBHON
HOMEHKJIATYPE.

JlabopaTtopHnast pabota. OCHOBHBIE CBONCTBA OKCHUJIOB 1 2
THIPOKCHJIOB.

JlaGopaTtopHnas pabota. Kuciotsr u comnu. 2




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
KP, PI'P

PI'P-1 Pemenue pacyeTHbIX 3a/1a4 HAa HaX0XJACHUE OTHOCUTEIbHOU
MOJIEKYJIAPHOMN

Macchl, OIPEAEIICHUE MACCOBOM O XUMUYECKUX 3JIEMEHTOB B
CJII0’)KHOM

BEILIECTBE

KP-1 Kiaccel HeopraHu4eckux BELIECTB

PI'P2 - CocraBieHue 3JeKTpOHHBIX KOH(PHUTYypalHii aTOMOB
XUMUYECKHUX DJIEMEHTOB.

18

Tunbl XUMHYECKHUX PeaKIMid. JJIEKTPOJUTHYECKAS
AUCCOLMALMS U MOHHBIH 00MeH

36

Jlexmms. Knaccudukarus 1 THIIBI XUMUYECKUX PEAKITUHN C
y4acTHEeM HEOpPraHM4ecKux BeriecTB. KoymuecTBeHHbBIE

OTHOIICHUS B XUMHHU. OCHOBHBIE KOJIMYECTBECHHEIC
2

3aKOHbI B XMMHUHU M PACUYCThI 110 YPABHCHHUAM XMMHNYCCKUX peaKHHﬁ.

Jlexuusi. 3aKOHBI COXpAaHEHUsI MAaCChl M DHEPTUHU. 3aKOH ABOTaJIpoO.
Monsipablii 00beM razoB. OTHOCUTENbHAS TIOTHOCTD
ra3zoB.Peakiiuu KOMILIEKCOOOpa30BaHUs C y4acTUEM
HEOPraHMYECKUX BEIIECTB (Ha MpUMepe THIPOKCOKOMILIEKCOB
[IUHKA U AJITIOMUHNA).

Jlekius. BHGKTpOHI/ITI/I‘leCKaﬂ Jucconuanus. 3HeKTp0J’II/ITBI n
HCIJICKTPOJIMUTHI. KoHcTanTa gucconuanuu PaCcTBOPOB.

Jlexums. I'maponus coneit. Ctenens aucconnanun. Ciadbie
DJIEKTPOJIUTEL.

JlaGopatopHast paboTa. DIEKTPOIUTHUECKAs TUCCOLUAIHS

JlaGopatopHas pabota. ['uaponus comneit

JlabopaTtopHast padora. [IpuroroBnenue pacrsopa HCl 3amannoit
MacCOBOM JIOJIU.

Jlekuus. PacTBOpBI Kak MHOTOKOMITOHEHTHBIE

cuctembl. Du3nyeckrue U XUMUYECKHUE

MIPOIIECCHI, COTPOBOXKIAIOIINE 00pa30BaHNE PACTBOPOB
AIIEKTPOJIUTOB U HEJIEKTPOJIUTOB. ['uapartHas teopus . U.
MeHnpaeneena.

JlaGopatopHas pabota. Crioco6s! onpenennust pH cpensl
HIIEKTPOJINTA.

3agaHus Ui CAaMOCTOSITENIbHON pabOThI, B TOM YHCIIE BBITIOJIHEHUE
KP, PI'P

KP-2 Pemenne 3a1a4 Ha onpeeneHue KOHIIEHTPAllMi pacTBOPOB.
PI'P-3 CocraBieHue ypaBHEHHI 3JIEKTPOIIUTHYECKON
JIMCCOIIMALINY, PEAKIIM HOHHOTO OOMEHa.

PI'P-4 I'maponm3 coleid.

18

OIIK-3, YK-1

XuMH4YecKasa TEPMOANHAMHUKA. XuMHYecKass KHHETHKA.

32

Jlekius. HepBoe HavaJlo TCpMOJUHAMUKH. [TonsTue 00 SHTANBIUN.

3akoH I'ecca.

Tepmoxumuueckue ypaBHeHus. Pacuet TemnoBoro s dexra
XUMHYCCKOM

peakuu

Jlexuus. HanpaBinenne camonpor3BOJIBHOTO
MPOTEKAHUS MTPOLIECCOB. DHTPOIHUS.
Oueprust [ m60ca. [IpumeHUMOCTH

OIIK-3, YK-1




Ha4daJl TCPMOAVMHAMUKHU K )KMBBIM CUCTCMaM

Jlexuus. CKOpOCTh XUMHUYECKUX pEAKLUN U
(baxTopsl, BIUAIOLIME HA Hee. 3aKOH
JEUCTBYIOIKUX MacC. XUMHUUYECKOE
paBHOBecue. KoHcTaHTa paBHOBECHS.
ITpunnun JlelllaTenne

JlaboparopHas pabota. OCHOBHBIE TEPMOJAUHAMUYECKUE PACUETHI B
TEIJIOTEXHHUKE.

JlabopaTtopHas pabota. CKpOCTh XUMHUECKHX PEAKIIHA.

JlaboparopHas paboTa. XuMHU4eckoe paBHOBECHE.

JlaGopaTopHast pabota. OCHOBHBIE pacu€Thl XUMHUECKOU
KUHETHKH, TPUMEHSIEMBIC B TCILIOTEXHHUKE.

3aanus 111 CaMOCTOSITEIbHOM padOThI, B TOM UKCJIE BBIMIOJHEHUE
KP, PI'P, pedepara

PT'P-5 OcHoOBHBIE TEPMOAMHAMUYECKUE PACUETHI

PI'P-6 Pemienue 3aiad no onpeaesieHu0 CKOPOCTH XUMUYECKUX
peakuui, yCciuoBUil

CMEILICHUSI XUMHYECKOT'O PaBHOBECHS.

KP-3 Xumnueckast TepMOJUHAMUKA U KUHETHKA.

Pedepar na remy "Temnosbie 23 hEKTLI XUMUUECKUX CUCTEM."

18

DU3UKO-XUMHYECKHE CBOHCTBA HEOPTAaHMYECKUX BellleCTB.
JIeKTPOXUMHS.

46

Jlextus. O0bsicHeHUE PU3NICCKUX CBOHCTB METAJUIOB B
CBETE MPECTABIICHHIA 00 MX BHYTPEHHEH

cTpykType. OTIUYHs MOTyIIPOBOHHKOB OT

METAIIJIOB U JUDIIEKTPUKOB. XUMUYECKUE

CBOMCTBA METAJLJIOB.

Jlexuus. DNeKTPOXUMUUYECKUM sl HATPSIKEHHS] METAJIJIOB.
CTaHaapTHBIA DIEKTPOHLIN MOTEHIHA.

Jlexuust. OKUCIUTENIBHOBOCCTaHOBUTENbHBIE peakiuu (OBP).
[TonsiTve «cTeneHb OKUCIEHU». TUTNYHbIE OKUCIUTEINH,
TUIINYHBIE BOCCTAHOBUTEIH, OKHCIUTEIBHO-BOCCTAHOBUTEIbHAS
JIBOMCTBEHHOCTh

(am¢poTepHOCTD). THUITBI OKUCTUTENEHO-BOCCTAHOBUTEIBHBIX
peakuuii. @opma 3anucu u cnocod ypaBHUBaHUA. MeToj
HJIEKTPOHHOI0 6ajaHca

Jlexums. Bzanmocssasb mexay OBP u anexkrpoxuMuueckum
IIPOLECCOM. DIEKTPOAHBIN (OKHCIUTENBHO ~BOCCTAHOBUTEIbHBIN)
MOTEHIMAN KaK XapaKTEPUCTUKA OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX CBOMCTB BemlecTB. Tabuunna

CTaHJAPTHBIX NOTCHIMAJIOB. Y paBHeHUue HepHcTa

Jlekuus. I'anpBaHUYECKUIN DIIEMEHT, KAK UCTOYHHK AJIIEKTPUUECKON
SHEPTUH, IPUHITUTT JCHCTBUA.

Onekrpoasmxyias cuna (3/1C) raibBaHUYECKOTO JIEMEHTA.
DIIEKTPOJIMTHYECKHI MPOLIECC, KaK

00pAaTHBIN raJIbBAHHYECKOMY.

Jlekuus. DneKkTponau3 paciyiaBoB U PaCTBOPOB BEILIECTB C
WHEPTHBIM U aKTUBHBIM aHOJI0M. [Tops/10k BoccTaHOBIEHUS
KaTHOHOB U OKHUCJIEHUSI aHUOHOB.

KonuyecTBeHHbIE 3aKOHBI 3JIEKTpOIN3a. (3akoHbl Dapajes.)
IIpnMeHeHne dIeKTPOoIn3a.

Jlexuwust. Koppo3us METamioB U COCOOBI 3aIUTHI OT KOPPO3HH.

OIIK-3, VK-1




JlaGopaTtopHnast pabota. OKUCIUTEIBHO BOCCTAHOBUTEILHBIC 2
PEAKIIMH.

JlaGopaTtopHas pabota. [lelicTBHE KUCIIOT U IICIIOYECH HAa METAJLIIBI.

JlaGopaTtopHas pabota. ['albBaHUYECKUI IETICMEHT.

JlaboparopHas pabota. Koppo3us meTaios.

JlaboparopHas paboTa. DIEKTPOIU3 COJICH.

NINIDNIDN] B>

JlaboparopHas paboTa. XuMUs TOJTUMEPOB.

3agaHus U1 CaMOCTOSTENIbHON PadOThI, B TOM YHCIIE BBITIOJTHEHUE
KP, PT'P

PI'P-7 I'anpBaHUYCKHIL DIIEMEHT

PI'P-8 Koppo3us metasnioB

PI'P-9 Dnextponus coneit

KP-4 Dnexktpoxumus

Pedepar Ha Temy "XUMUYECKHE HCTOYHUKU TOKA" 18

WNHas koHTakTHas paboTa: 0

Paszen 5. METOJUYECKUE VKA3AHUS JUISI OBYYAIOIIUXCSI 110 OCBOEHUIO
JIACLIUTUIMHBI

N3yueHune AMCLUIUIMHBI PEKOMEHJYEeTCs HayaTh C O3HAKOMJIEHUs ¢ pabodeld IporpaMmoii, ee
CTPYKTYpOl M COJEep’KaHUEM pa3[enoB. YUeOHbI MaTepuall CTPYKTYpUpPOBaH, H3y4YCHHE
JUCLUIIAHBI OCYILIECTBIISAETCS B TEMaTHYECKON I0CJIEI0BATEIbHOCTH.
3aHATUS  JIGKIMOHHOTO  THIA JAOT  CUCTEMAaTU3UPOBAaHHbIC 3HAHMS 1O JAMCUUIUIMH
KOHIIGHTPUPYIOT BHUMaHUE Ha HauboJjiee CI0KHBIX M BaXKHBIX BOMpocax. Bo Bpemst JeKIIMOHHBIX
3aHATUN PEKOMEHYyeTCsl BECTH KOHCIEKTUPOBaHUE yueOHOro Marepualia; oopaiiarb BHUMaHUe Ha
(GOpMYyIUPOBKM U KaTEropuH, pacKpbIBAIOIIME CYTh MpPOOJIEMBbl, SBIEHUS WIM MpoIecca;
3a(huKCUPOBAThH BBIBO/IbI U NPaKTUYECKHE PEKOMEHAALIUY.
ITonroroBka K J1a00paTOPHBIM 3aHATUSAM BKJIIOUAET 03HAaKOMJICHHE c IJIAaHOM
7a00paTOPHOTO 3aHATUS, NPUBEACHHOIO B METOJMYECKHUX YKa3aHUAX; paboTy € KOHCIIEKTOM
JIEKIIMM, BBIMOJHEHUE JOMAIIHETO 3aJaHus, paboTy ¢ ydeOHON U yueOHO-METOIUYECKON
JUTEPaTypoil, HAyYHbIMM M3AAHUSIMM U 3JEKTPOHHBIMU 00pa30BaTENIbHBIMH  pecypcamy,
PEKOMEHI0BaHHBIMH pabodel mporpaMMol TUCIMITIIMHEL, a TAKKe pa3padOTaHHBIM AJIEKTPOHHBIM
KypcoM hilp bt PCKo .
CopepxaHue caMOCTOSITEIbHOW  palOTHI onpesenseTcss padodyeil mnporpaMMoN JAUCHUHUILIMHBI,
OLICHOYHBIMU M METOAMYECKMMM MaTepHajllaMi, 3aJaHusIMH M YKa3aHUSAMH IpernojaBaTes.
CamocrosTenbHas paboTa MOXET OCYILECTBISATHCS B ayAUTOPHOW M BHEAayIUTOPHOH (opmax.
D¢ eKTUBHBIM CpPEACTBOM OCYIIECTBICHHUSI CaMOCTOSATENBHOM pPaOOTHI SIBISETCS IJIEKTPOHHAs
UH(POPMALIMOHHO-00pa3oBaTeNbHas Cpela YHUBEPCUTETa, KOTOpas oOecrneduBaeT JAOCTYN K
oOpa3zoBaTtenbHONW  MporpamMme, paboueld  mporpaMMe  JHUCHHMIUIMHBI, K  JIEKTPOHHBIM
OMOIMOTEYHBIM CHUCTEMaM, TPodecCHoHaNbHBIM 0a3aM JaHHBIX U UHPOPMAIIMOHHBIM CIIPAaBOYHBIM
CHUCTEMaM.

M3yuenne NUCHMIUIMHBI BKIIOYAET BBIMOJHEHUE pacu€THO-TpaduuecKkoil paboThl, KOHTPOIbHOM
paboThl, Ta0OPaTOPHOU PabOTHI.

[lepronnyHocTh mpoBeaeHHs, POPMBI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, CUCTEMa OIICHUBAHUS
X0Jla OCBOEHHUS JMCLUUIUIMH TpeAcTaBieHbl B palouell mnporpamme. YCIOBHUS aTTecTaluu
IIPUBEICHBI B JNEKTPOHHOM Kypce.
®opMoii MPOMEXKYTOUHOM aTTecTaluy 1o agucuuuuHe ssisercs bPK.

TpeboBanus k opopmiieHuIo pedepara:

O6wem pedepara: 20-24 crpanun. [lo cormacoBanuio ¢ mpemnojaBaresieM, 00BEM MOXKET OBITh
menble. bymara: popmar - A4 Tlons: BepxHee, HIXKHee — 2 ¢M.; JieBoe — 3 ¢M.; mpaBoe — 1,5 cm.



Tekcr: - mpudt — Times New Roman, pasmep — 14 nr., uset — 4€pHbIii (aBTO) - HHTEpBaI - 1,5 B
penaktope Word - uHTepBaJibl MEXKy ad3alaMu He JAOMYCKAIOTCS - KaX/Iblii a03all HAaunHACTCS C
KpacHOM CTpOKH, T.€. JejaeTcss ab3anubiii orcTyn. CHUCOK HUCHOJIb30BAaHHBIX HMCTOYHHKOB M
autepatypsl, [Ipunoxkenus — He HymepyroTcess Hymepanus ctpanull HaunHaeTcs: ¢ 3-i CTpaHUIIbI
(BBenenue), Hymepanusa HaunHaeTcs ¢ UL «3». PekoMenayemoe KoIu4ecTBO riaB (pa3aeion)
— 2-3, maparpadoB B rinaBax — 2-3. Kaxaelid pasnen (ri1aBa) HAaUMHAETCs C HOBOTO JucTa. HazBanus
IJIaB WIX Pa3/ieioB HE JIOJDKHBI 1yOIMpOBaTh Ha3BaHUE TEMBI, a Ha3BaHMA naparpadoB — Ha3BaHUS
riaB. Kaxaas riiaBa mwian pasaen JODKHBI pacCKpbIBaTh OMPEesIEHHYIO YacTh TeMbI pedepara, a B
COBOKYITHOCTH — BCIO TeMY LIETUKOM. 3aKjIIOUYeHHUE - BaKHeWIIas cocTaBHas yacTh pedepara. B
HEM KpaTKO IOJABOJSATCS OCHOBHBIE BBIBOJABI M PE3YyIbTaThl HCCIEIOBaHUS, BO3MOXKHBI
pEeKOMeHaluu JJid JalbHeWnero ucciaenaoBanusd. CHHMCOK HCIIOJIb30BaHHBIX HCTOYHUKOB U
auTepaTypsl B HEro BXoAUT Ha3BaHUE TEX UCTOUYHUKOB U JIMTEPATYPhI, KOTOPBIE Bbl U3Y4aU MPU
Hanucanuu pedepara. OH cocTaBisgercs B andaBUTHOM Hopsake U HymepyeTcs. CIUCOK JTOJIKEH
BKJIIOUATh B ce0s1, B TOM YHCIIe, COBPEMEHHYIO TUTEPATypy MO BeIOpaHHOU Teme. B crrcke qomxHa
ObITh yKa3aHa HaydHas JuTeparypa (He MEHee 5 HaUMEHOBAaHUM). YueOHas JuTepaTypa MOXKET
OBITH UCTIOJIB30BaHA, HO OHA HE MOXET OBITh OCHOBOH JIJIsl IOJITOTOBKHU pedepara.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOANMYECKOE
OBECIIEYEHUME JUCHUITIIMHBI

6.1. YueOHO-MeTOIMYECKOE obecreueHne

KonuuectBo
AK3EMILISIPOB TIEYATHBIX
NoNe . W3IaHUH, UMCIOIINXCS B

Crnucox UCOIb3yeMOM JIUTepaTyphl
n/n OnoONIMoTeKe, Uin
ANIEKTPOHHBIN apec U3JaHUs
(pecypca) B cetu uTepHer

YYEGHBIE, YYEBHO-METOAMYECKHWE 1 HAYYHBIE U3JIAHWA

1. [Xumuueckue cucrembl [Tekcr] : BapWaHTBI 3aMaHUNA IS 168 /
camocTost. pabotsl / M-Bo oOpasoBanus u Hayku P®, T'OVY| https://portal.volgatech.net/b
BIIO "Map. roc. texn. yu-1"; [cocT.: P. U. Bunokyposa u|00oks/Vinokurova_ximicheski
np.]. U3n. 3-e, nom. Momkap-Oma: MapI TV, 2011. - 140 c. e_sistemy 2011.pdf
Ok3eMIsIphel: Bcero 168.

2. |Xumus [Tekcr] : nal. mpaktukym / M-Bo oOpa3oBaHUS U 58 /
nayku P®, T'OY BIIO "Map. roc. texu. yH-t"; [P. U.| https://portal.volgatech.net/b
BunokypoBa u ap.] ; mox obur. pen. P. WM. Bunokyposoii.| ooks/Vinokurova_ximija_20

Womkap-Ona: MapI'TV, 2011. - 171 c¢. DK3eMIUISPBI: BCEro 11.pdf
58.
3. |KpamennnnukoBa, Hamexna ['ennanbeBHa. Xumus [Tekcr] : 23 /

yueOHOe TmocoOue s camocrosTenbHON pabGotel | https://portal.volgatech.net/b
npaktuueckux 3aHstuii / H. I'. Kpamenunnukona, P. U.|ooks/Krasheninnikova_ ximij
Bunokxyposa; M-Bo o6pazoBanus u Hayku PO, ®I'BOY BIIO a.pdf

"[ToBoik. Toc. TexHoil. yH-T". Momkap-Ona: III'TY, 2013. -
144 c. ISBN 978-5-8158-1095-2. Dx3eMIuisipel: Bcero 23.

4. |KpamennnnaukoBa, Hamexna ['ennanpeBHa. Xumus [Tekcr] : 25
mocoOue /Ui BHIOTHEHUSI MHANBUAYaIbHbBIX 3ananuii / H. T'.
Kpamenunnukora, P. . BunokypoBa; M-Bo oOpa3oBanus u
Hayku P®, ®I'bOY BIIO "IloBomxk. roc. TeXHOI. yH-T".
Womkap-Ona: IITTY, 2014. - 74 ¢. ISBN 978-5-8158-1339-7.
OK3eMILISAPHI: Bcero 25.




6.2. MarepuanbHO-TeXHHUECKas 06a3a U MPOrpaMMHOE 00ECTICUCHHE

NoNe | Aynutopunm st mpoBe- | IlepedeHb OCHOBHOTO 000pYI0BaHUS [Iporpammuoe
/Tl |IeHUs y9eOHBIX 3aHSATHH, oOecrieueHne
CaMOCTOSITENIbHOM pabo-
TBI U IPOBEJICHUS TOCY-
JIapCTBEHHON UTOrOBOM
aTTecTaluu
1. 311 () Bempsmurens B-OITE/-12-65 YXJI 4|Microsoft Windows
(1), [TIIpoextop wmynbTUMenuitnblii|Enterprise, CnpaBouHas
Sanyo PLC- XD 2600 B xomrul.clmpaBoBas cucreMa
kperienneM u  kabemem (1), Cron|"KoncynapTaHT [Tmroc",
XUMHUYECKHIA naboparopusrii| Microsoft Office
1200*¥1400*1500 (3), Cron-moiika|Standard, Arent Dr.Web,
neoiiHast (1), Ilkad  BerTsKHON|KoMIuiekT 'APAHT-
naboparopubiii  1538*726*2100 (2),|Macrep, Microsoft
HIkad TSt xuM.peaktuBoB|Access, Microsoft Visio
800*580*1810 (1), Kommekr|Professional,  Microsoft
yuebHoi mebenu (1) Project Professional,

Microsoft Visual Studio
Enterprise, Kommuexr 1O
A PCHICHHA OCHOBHBIX
I10JIB30BATCIIbCKUX 3a1a4

Pasgen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLUIUIMHBY ®OHJ] OLIEEHOYHBIX
CPEJICTB

Kpurepuu onieHuBaHMs HHAUKATOPOB JTOCTHXKEHUS KOMITETEHIIMI HAIIpaBIeHBbI Ha:

- YCBOEHHE TEOPETHYECKOro mMarepuana (00beM 3HaHWMH, IITyOMHA YCBOEHUS), NPETyCMOTPEHHOTO
paboueil mporpammoii;
- YMEHHE U3j1araTh MaTepuan (4€TKOCTh, TPaMOTHOCTb M3JI0KEHHSI MaTepHralia, TOYHOCTb U MOJIHOTA
BOCIIPOM3BEICHUS yUeOHOT0 MaTepuaa);
- YMEHHE MPUMEHSITh TEOPETUUECKUE 3HAHUS NPU PELICHUH NMPAKTUYECKUX 3aJaHUI.
[Ikana olleHNBaHUs MpeJICTaBlIeHa HUXKE.

YpoBeHb
c(OpMUPOBAHHOCTH [Ixana
Kpurepun onenuBanus
3JIEMEHTOB OLICHUBAaHHUS
KOMIIETEHIINHT
IToporosslii OOyuaromuiics uMeeT 3HaHMS OCHOBHOIO Marepuana,| yIOBIIET-
YPOBEHb MNPOSIBJISIET yMEHWE JIOTUYHO €ro HW3JlaraTb, HO MOXET| BOPUTEIBHO
JIOIIyCKaTb ~ HETOYHOCTH B U3JIOKCHUM  MarTepuala,
HEJOCTAaTOYHO TMpaBWiIbHbIE (OPMYIHUPOBKH, HCIBITHIBAET
3aTPYAHECHUS B BBIITOJIHEHUU IIPAKTUYECKUX 3aJaHUN.
[IpopBunythiii  |OOydaromuiics TBepAO 3HAeT NPOTPaMMHBIA Marepuai,| XOpOIIo
YPOBEHb M3JIaraeT €ro rpamMOTHO M IO CYHECTBY, HE JOIYCKAeT
CYILLIECTBEHHBIX HETOYHOCTEM B OTBETE HA BOIIPOC, IIPABUIIBHO
IIPUMEHSAECT TEOPETHYECKHE TIIOJOKEHHUS TPHU  PEIICHUH
NPaKTUYECKUX BOIPOCOB W 337ay, BIaleeT HEOOXOAMMBIMU
HaBBIKAMU Y IPUEMaMH UX BBIIIOTHCHHUS
Bricokuit ypoBenp |OOydaronuiics riyOOKO M MPOYHO YCBOMJ MPOTPAMMHBINA|  OTIHUYHO
MaTepuan, I'paMOTHO M JIOTMYECKH CTPOMHO €ro H3Jaraer,
JIaeT UCYEPIIBIBAIOIIME OTBETHI Ha IIOCTABJICHHBIE BOIIPOCHL. B




OTBETE TECHO YBS3BIBAETCS TEOPHUS C MPAKTHKOW, MPH 3TOM
oOydaromuiicss HE  3aTpymHSAETCS C  OTBETOM  IPHU
BUJIOM3MEHEHUH  3a/laHusi, CBOOOJHO  CIpaBisSeTCi C
3a/layaMy, BONPOCAMHM U JPYTUMHU BUJAMU NPUMEHEHUS
3HAHWUN, T[IOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduuecKoin
JTUTEpaTypo, NEPUOJUYECKUMH U3JIaHUSIMH, IPABUIBHO
O00OCHOBBIBACT TMPHUHATHIC pEUICHHs, CBOOOAHO BiaJeeT
Pa3HOCTOPOHHUMM  HABBIKAMH, MPUEMaMHU  BBINOJHEHUS

OnavrTunnacruvy nahnr

7.1. Tekyluii KOHTPOJIb YCIIEBAEMOCTH

Texkymmii KOHTPOJb YCIIEBAEMOCTH OOECIEYMBAET OLEHHBAHWE XOJa OCBOCHHUS JUCHUIUINHBI
(MozyJIsl) M IPOU3BOAMUTCS C IPUMEHEHUEM TEXHOJIOI'MU PEHTUHIOBOTO KOHTPOJIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW AUCHUIUIMHBL. [lOpsAAOK COCTaBIEHUS TEXHOJIOTMYECKOW KapThl U
QITOPUTM  TPOBEJEHHUs HPOLENypbl OLEHUBAHHUA BUAOB JIEATEIBHOCTH  OOydaroIuxcs,
HANpaBJICHHBIX HAa OCBOCHHWE 3HAHWH, yYMEHHH, HAaBBIKOB ¥/ WM ONbBITa JEATEILHOCTH, IO

HaKOIUTEJIbHOW cucTeMe B Oamiax ycTaHaBiMBaercsl nojoxenueM o cucreme PUTM B ®I'BOY
BO JII'TY»

7.2. [IpoMexyTO4HAas aTTECTAlHsI 00YJarOIIUXCs
[TpomMexxyTodHast arTecTamys 00yJaronIuXcs HAIpaBJICHA HA OICHWBAHHUC PE3YJIHTaTOB OOYYCHHUS
M0 TUCIUILIMHE (MOYJII0) ¥ IPOBOJUTCS C UCIIOJIb30BaHUEM (DOH/IOB OLICHOYHBIX CPEJICTB.

[lpumepsl THIOBBIX KOHTPOJBHBIX 3aJaHMid u3 0a3pl (OHOA OICHOYHBIX CPEACTB II0
00pa3oBaTesIbHOI NporpamMmme.

ITASK1

ToNBKO OCHOBHBIE OKCUIBI PEICTABJIEHBI B PAAY ...
ITrue

K20, FeO, CaO

IFalse

ZnO, CuO, Na;0

IFalse

MgO, Al.O3, CaO

IFalse

Cr203, Zn0O, SO2

ITASK2

ToJbKO KUCIIOTHEIE OKCHIBI MPCACTABJICHBI B PAAY ...
ITrue

Cl,07, CO2, SO2

IFalse

MgO, MnO, Al>O3

IFalse



K20, BaO, SiO>
IFalse

S0s3, Cao, P20s
ITASK3

K ampoTepHbIM OKCHIaM OTHOCSITCS ...
True

ZnO u Al203
IFalse

CO2 u P20s
IFalse

NO u ZnO
IFalse

Al,03 u CaO
ITASK4
®opmyna ruapodocdaTa KanbLus UMEET BUT ...
True

CaHPOq4

IFalse
Cas(POa4):2
IFalse
Ca(H2P04)2
IFalse

Ca(OH)2
ITASK5
Kap6onat xanbimst CaCO3 (M3BECTHSIK) OTHOCHTCS K KJIACCY ...
True

CpEIHUX CoNeH
IFalse

KHUCJIOT

IFalse
OCHOBAaHUU

IFalse



KHUCJIBIX COJIEH

I'TASKG6

DopMyia CEpHUCTON KUCIOTbI UMEET BU ...

True
H2S03
IFalse
H2S
IFalse
H2S04
IFalse
H2S203
ITASKY

aﬂeMeHTOM, B aToOMC

KoH(urypanuio 3s23p?, ABseTcs ...

ITrue

Si

IFalse
Ti

IFalse
Mg
IFalse
Ge
ITASKS

Yucno BaleHTHBIX DJICKTPOHOB B ATOMC 3JICMCHTA 4-ro nepuona VIA-prHHLI PaBHO ...

ITrue

6

IFalse

IFalse

IFalse

KOTOpOro

BaJICHTHBIC

OJICKTPOHBI

HUMCIOT



ITASK9

Yucino BaIeHTHBIX OJICKTPOHOB B aTOMCE XJIOpa PaBHO ...
ITrue

-

IFalse

IFalse

IFalse

1

ITASK10

HauOospliieii BenuauHoi QJICKTPOOTPpUIATCIbHOCTH o6naz[aeT aToM ...
ITrue

Cl

IFalse

Si

IFalse

IFalse

S

ITASK11

B riraBHOM MMOATPYIIIC C YBECIUYCHUCM TTOPAJAKOBOI'O HOMEpA 3JICMCHTA ...
ITrue

YBEIIMUUBAETCS ATOMHBIN panyc

IFalse

YMEHBIIIAETCA aTOMHBIN painyc

IFalse

YBCIIMYUBACTCA DJICKTPOOTPUIATCIBHOCTD
IFalse

YMGHBI_HaIOTCSI METAJINIMYCCKUC CBOfICTBa
ITASK12

B nepuoze ¢ yBenuueHneM nopsiIKOBOro HoMepa 3JeMeHTa ...



ITrue

YBCIUYHUBACTCA SJICKTPOOTPULIATEIIBHOCTD
IFalse

YMCHBIIACTCA SJICKTPOOTPULATCIBbHOCTD
IFalse

YBEJIMYUBACTCSI AaTOMHBIN paguyc

IFalse

YMCHBIIAIOTCSA HCMETAJINIMYCCKHUC CBOMCTBA
ITASK13

DHTpONUS PEaKLUU XapaKTEPUIYeET ...
ITrue

CTCIICHb 6ecn0pﬂm<a B CUCTEMEC

IFalse

BEJIMYMHY BHYTPEHHEH YHEPTUH

IFalse

TEII0BOM 3P PEKT peakiuu

IFalse

BCJIIMYUHY MOJIE3HOH paGOTLI

ITASK14

IIpu nmpoTekaHnu 3K30TEPMUYECKOTO IIpoLecea ...
ITrue

OHTAJbIINUSA CUCTEMBI y6BIBaeT

IFalse

OHTAJIBIIUA CUCTEMBI BO3pPacCTECT

IFalse

OHTPOIIHA CUCTCMBbI y6I>IBaeT

IFalse

sHeprus [ m60ca Bo3pacraet

ITASK15

B otkpeiTolt cucteme nipu p, T = CONSt camMompon3BOJBHO MPOTEKAIOT MPOLECCHI, ISl KOTOPBIX
CIIpaBEUIMBO BBIPAKEHUE ...

ITrue



AG<0

IFalse

AG>0

IFalse

AH>0

IFalse

AH <0

ITASK16

[Tpu yBenuueHun KoHIEHTpauu okcruaa yraepoza (II) B 2 pasa ckopocTh peakuuu
2CO(r) + 02 (r) ®2CO2(1) ...

ITrue

YBCIIMYUTCA B 4 pasa

IFalse

YBEJIMYUTCS B 2 pas3a

IFalse

YMEHBIIUTCS B 2 pa3a

IFalse

HE UBMCHUTCA

ITASK17

Ecnu remnieparypubiii KOdQPUIIMEHT CKOPOCTH PEAKIIMHU PaBeH 2, TO MPHU MOBBIIICHUN
temmneparypsl oT 40°C 1o 70°C ckopoCTh peakLuH ...

True

yBEJIUUUTCS B 8 pa3

IFalse

YBEIUYUTCS B 6 pa3

IFalse

YBEJIUYUTCS B 2 pasa

IFalse

YMEHBIIUTCS B 6 pa3

ITASK18

[Tpu yBenmuueHnuu napneHus B 2 paza ckopocts peakiuu N2 (1) + Oz (r) ® 2NO (1) ...

ITrue



yBEJIMUUTCS B 4 pa3a
IFalse

YBEJIMYUTCS B 2 pas3a
IFalse

YMEHBILIUTCS B 2 pa3a
IFalse

HE U3MEHUTCS
ITASK19

st emenennst pasHoBecus Fes04 (k) +4CO (1) D 3Fe (k) + 4CO2 (1), AH<0 B cTopony
YBEIIMYCHUS BBIXOJIA TPOAYKTOB PEAKIIMUA HEOOXOIUMO ...

ITrue

IIOHU3UTL TEMIIEPATypy
IFalse

IIOBBICUTH TEMIICPATYPY
IFalse

IIOBBICUTH JAaBJICHUC
IFalse

IIOHU3UTH JAaBJICHUC
ITASK20

YPaBHeHI/Ie peaKkuuu, Ajst KOTOpOP’I IMOBBIIIICHUEC NaBJICHUA B CUCTEMC ITPUBOJUT K YBCIIMYCHUTO
BbIXOJa MPOAYKTOB, UMECT BHU/ ...

ITrue

2NO (r) + Oz (r) D 2NO; (1)

IFalse

C (x) + 2N20 (r) D CO2 (1) + 2N2 (1)
IFalse

CaCOs (1) D CaO(t) + CO2 (1)
IFalse

2NaNOs (k) D 2NaNOz (k) + O2 (r)
ITASK21

Bripakenue as KoHCTaHTHI paBHOBecus peakiuu 2Fe (k) + 3CO;2 (r) DFe203 (x) + 3CO (T) umeer
BHU] ...

ITrue



IFalse

/span>

IFalse

/span>

IFalse

/span>
ITASK22
Cxema pCakru, KOTOpasa COOTBECTCTBYCT MPOLECCCY OKUCIICHUSA, UMECT BU]T ...
ITrue

P" H3PO4
IFalse

CuCl2" Cu
IFalse

KMnO4 " MnO>
IFalse

HNO3z " NO
ITASK23
CxeMma pCaKknunu, KOTOpasa COOTBETCTBYCT IIPOLCCCY BOCCTAHOBIICHHUA, UMCCT BUL ...
ITrue

CO2"CO
IFalse

NaCl " Cl
IFalse

N2 " NO

IFalse
Al"Al>,O3
ITASK24
BBICI_HYIO CTCIICHb OKUCJICHUA aTOM a30Ta NPOSABIIACT B COCAMHCHUU ...
ITrue

HNO3

IFalse

NH3



IFalse
N20
IFalse
NaNO:
ITASK25

KoaddunmentnepeadopmynoiokucauTensiBypaBHeHUUpeaknu, npoTtekaromeinocxeme KMnOy
+ KNO: + H2SO4 = KNO3 + MnSO4 + K2SO4 + H20, pagen ...

ITrue
2

IFalse

IFalse

IFalse
5
ITASK26

Koodpuuuent nepen GpopMyInoii BOCCTAaHOBUTENS B yPaBHEHUH PEAKIIMH, TPOTEKAIOIIEH T10
cxeme Cu + HNOj3(pass.) = Cu(NO3)2 + NO + H20, pages ...

ITrue
3

IFalse

IFalse

IFalse

5

ITASK27

dopmyiia BENIeCTBa, KOTOPOE MPOSABIISIET CBOMCTBA OKUCIUTENS B PEAKIIUN
SOz + H2S =S + H20, umeersuy ...

ITrue

SOz

IFalse

H.S



IFalse

S

IFalse
H20
ITASK28

Maccosas gonst NHsNO3s B pactBope, coaepxamiem 8 T HuTpata ammoHusi B 200 r pactBopa,
COCTaBJIsIET ...

True

4 %
IFalse

5 Monb/n
IFalse

1 monw/n
IFalse
0,04 %
ITASK29

MossipHast KOHLIEHTpalMs IMIpOKcuaa HaTpus B pactBope, 100 mi kotoporo coaepxut 4 r NaOH,
COCTaBJISIET ...

ITrue

1 monb/n
IFalse

4%

IFalse

0,04 r/mn
IFalse

0,001 monw/1
ITASK30
Macca H2SOas, conepxamieiicst 8 100 mut 1M pactBopa, cCocTaBisieT  TpaMMOB.
ITrue

9,8

IFalse

4,9

IFalse
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IFalse

98
ITASK31

(DOpMy.]'Ia BCIICCTBA, KOTOPOE€ B BOJHOM PACTBOPE ABJIACTCA CUJIIBHBIM 3JICKTPOJIHUTOM, UMECT BHU/

ITrue
H2SO4
IFalse
H2COs3
IFalse

H,S

IFalse
H>SiO3
ITASK32
CDOpMYJ'Ia BCIICCTBA, KOTOPOC B BOAHOM PACTBOPC SABJISACTCA cl1a0bIM OJICKTPOJIUTOM, UMECCT BU] ...
ITrue
H2COs3
IFalse
H2SO4
IFalse

HCI

IFalse
HNOs3
ITASK33
(DOpMYJ'Ia BCIICCTBA, KOTOPOC B BOAHOM PACTBOPC SABJISACTCA cI1a0bIM SJICKTPOJIHUTOM,
HUMECTBHU] ...
ITrue
BaSOs4
IFalse
Naz2SO4

IFalse



Ba(OH):

IFalse

H2SOq4

ITASK34

VpaBuenue nporecca auccounannn Mg(OH), no | crynenu umeer Bux ...
ITrue

Mg(OH)2D MgOH* + OH™
IFalse

Mg(OH). D Mg?* + 20H"
IFalse

MgOH* D Mg?* + OH™
IFalse

Mg(OH).D MgO + H0
ITASK35

Ypasuenue npouecca nuccounanuu H2SOz mo |l ctynenu umeer Bun ...
ITrue

HSOs; DSOz* + H*

IFalse

H,S03 DSO3% + 2H*
IFalse

H2SO3D HSO3 + H*
IFalse

H2SO3DSO:2 + H20
ITASK36

ypaBHCHI/IC nmponecca jucconuanunmn st o | CTYIICHU UMCCT BUL ...
ITrue

H.S DHS + H*

IFalse

H,S D S* +2H*

IFalse

HS D S* +H*

IFalse



H>SDH2 + S
ITASK37
®dopmyra cou, B BOAHOM PAaCTBOPE KOTOPOM JJAKMYC OKpaIlieH B CHHUMN 1IBET, UMEET BUJI ...
True
Na,COs
IFalse
CuSOq4
IFalse
NaNO3
IFalse
AlBr3
ITASK38
®opmyiia coau, B BOIHOM pacTBOpe KOTOpou 3HaueHue pH paBHO 7, UMeeT BUL ...
ITrue

KCI

IFalse
CuSOq
IFalse
Na2CO3
IFalse
FeCls
ITASK39

B BonoM pactBope conu K2CO3 denondranenn okpammaercs B 1BET.

ITrue
MaJIMHOBBIM
IFalse
JKENTHIN
IFalse
CHHHI
IFalse
OpaH>KEBbIN

I'TASK40



B monexyne NH3 Mexxay aromamu a3oTa M BOJOPOJAA peaU3yeTcs TUIl XUMHYECKOU

CBSI3H.

ITrue

KOBAJICHTHBIH IOJIIPHBII
IFalse

MOHHBIN

IFalse

KOBAJICHTHBIN HETOJISAPHBIN
IFalse

METaJIMYSCKHUI

ITASK41

B NaBrmexay HaTpueM U OpOMOM peau3yeTcst
ITrue

MOHHBIN

IFalse

KOBAJICHTHBIH TOJIIPHBII
IFalse

KOBAJICHTHBIN HEIIOJISIPHBIN
IFalse

MeTaTInIeCKUHN

ITASKA42

TUI XUMHUYECKOUN CBI3U.

CDOpMy.]'Ia BCIICCTBA, B KOTOPOM PCAIN3YCTCA KOBaJICHTHBIN HCHOJ'ISIpHHﬁ THUII XUMHUYECKOM CBs3U,

UMECT BU] ...
ITrue

02

IFalse

NO>

IFalse

Na.O

IFalse

H.O
ITASK43

Cxema nmponecca, MmMpoTCKaroIero Ha aHoAC raJibBAHUYCCKOI0 3JICMCHTA, DJICKTPOJaMH KOTOPOT'O



saeisgiorcst Fe u Cu, uMeeT BUT ...
ITrue

Fe —2e — Fe**

IFalse

Cu—2e — Cu?*

IFalse

Cu?* +2e — Cu°

IFalse

Fe?* + 2e — Fe

ITASK44

Cxema rporiecca, IpOTEKaIOIIEro Ha KaTo/Ie ralbBAHUYECKOTO 3JIEMEHTA, 3JIEKTPOAaMHU KOTOPOTO
sBisirorest Ni 1 Ag, UMeeT BUJI ...

ITrue
Ag"+e— Ag
IFalse
Ag-e— Ag"
IFalse

Ni —2e — Ni?*
IFalse

Ni?* + 2e — Ni
ITASK45

I[J'ISI TaJIbBAHUYCCKOTO 3JICMCHTA, COCTOANIICTO U3 CBUHIIOBOI'O 3JICKTPOJa IPU CTAHAAPTHBIX
YCII0BHUAX, B KAYCCTBE KATOAa MOKCT BBICTYIIATh 3JICKTPO, HU3TOTOBJICHHBIN U3 ...

ITrue

Cu

IFalse

Zn

IFalse

Ni

IFalse
Mg
ITASK46

3nauenuie DJIC raibBaHUYECKOTO JIEMEHTA, COCTOSIIIETO U3 PTYTHOTO U KaJIMUEBOTO 3JIEKTPOIOB



MIPU CTaHAAPTHBIX YCJIOBHX, paBHO  B. nbsp;/span>
ITrue

1,25

IFalse

-125

IFalse

0,45

IFalse

—-0,45

ITASK47

3nauenne D/{C raapBaHUUECKOTO 3JIEMEHTA, AIEKTPOIaMH KOTOPOTO SIBIISIOTCS JKEJIe30 U CBHHEI],
NOTPYKEHHBIE B PAaCTBOPHI coliell ¢ KoHnenTpauusmu 0,1M, pasao _ B.nbsp;nbsp;

ITrue
0,31
IFalse
0,57
IFalse
-0,31
IFalse

- 0,57
ITASK48

3navyenue DJ[C raqpBaHUUECKOTO IEMEHTA, SJIEKTPOAaMU KOTOPOTO SBIISIIOTCS ME/lb U HUKEITb,
NOTpYyXEHHbIE B pacTBOPHI cojieil ¢ konueHTpauusmu 0,01M, paao  B.nbsp;nbsp;

ITrue
0,59
IFalse
0,09
IFalse
-0,59
IFalse
-0,09
ITASK49

dopmyna coiu, pH IEKTPOIU3E BOJHOIO pacTBOPAa KOTOPOH HA MHEPTHOM KATOJE BBIAEIAETCS



TOJILKO BOAOPOM, UMEET BUJ ...
ITrue

KCl

IFalse

HgSO4

IFalse

AgNOs3

IFalse

CuCl;

ITASKS50

CDOpMy.]'Ia COJIM, ITPH SJICKTPOJIMU3C BOJHOI'O paCTBOpa KOTOpOﬁ Ha HHCPTHOM aHOAC BBIACIIACTCS
TOJIBKO KHCJIOPOJ, UMECT BU] ...

ITrue
NaNO3
IFalse
CuBr»
IFalse
ZnCl;
IFalse

Kl
ITASK51
MertamioM, KOTOPBIA MOKHO ITOJTYYUTh MIEKTPOIU30M BOJHOTO PACTBOPA €I0 COJIH, SBIIAETCS ...
ITrue

Ag

IFalse

Al

IFalse

Na

IFalse

K
ITASK52

Macca cepebpa, BbIICIUBIIIETOCS Ha KaToe pu mpormyckanuu 9650 Kit anexrpudectBa uepes
pacTBOp HUTpaTa cepedpa ¢ BbixooM 1o Toky 100 %, cocraBnsier r. /span>



ITrue
10,8
IFalse
108
IFalse

5,4

IFalse

o4
ITASK53

O06BeM KHUCTOpoIa, KOTOPBIM TEOPETHUECKU MOKET BBIJICIIUTHCS HA aHOJIE TIPU MIPOITYCKAaHUU Yepe3
BoaHBIN pacTBOp CUSO4 193000 Ko anmekTpruuecTBa, COCTaBISIET T

ITrue
11,2
IFalse
22,4
IFalse
5,6

IFalse
1,12
ITASK54

O06beM Bo0pO/1a, KOTOPBII TEOPETUYECKU MOXKET BBIJCIIUTHCSA HA KAaTOJI€ TIPU MPOITyCKaHUH Yepe3
BoaHbIN pacTBop KNO3 48250 K anexTpuuecTsa, cOCTaBIIsSET IL.

ITrue
5,6 n
IFalse
22,4 11
IFalse
11,2 n
IFalse
I n
IFalse
2,81
ITASKS55



Cxema nmpomnecca, mMpoTCKaroIero Ha aHoAc 1mpu aTMOC(bepHOﬁ KOppO3uHr TCXHUYCCKOT'O KCJIC3a,
HUMCCT BU]J ...

ITrue

Fe —2e — Fe**

IFalse

Fe?* + 2e — Fe

IFalse

2H* +2¢ —H»1

IFalse

2H>0 + O2+ 4e — 40H"
ITASK56

Cxema mpounecca, IpOTCKAaroICro Ha KaToAC IMPpHU KOPPO3HUHU TEXHUUCCKOI'O KECJIC3ad B KHCIIOH cpeae,
UMECT BU] ...

ITrue

2H" + 2e —»Ha1

IFalse

Fe?* +2e — Fe

IFalse

Fe —2e — Fe?*

IFalse

2H20 + Oz + 4e — 40H™
ITASK57

Cxema mporiecca, MPOTEKAIOIIEro Ha KaTo/1e pU aTMOCEPHON KOPPO3UU TEXHHUYECKOTO HUKEIIS,
COJICPKAIIETO MPUMECH MEJIH, UMEET BUI ...

ITrue

2H20 + Oz + 4e — 40H™
IFalse

Ni—2e — Ni**

IFalse

Cu®* +2e— Cu

IFalse

2H" +2e — H21
ITASK58



I[JIH 3alUTBI XPOMOBBIX I/I3ILCJII/Iﬁ OT KOPpPO3HHU B KAUCCTBC aHOAHOT'O ITOKPBITUSA MOXKHO
HUCIIOJIB30BATh ...

ITrue

Mg
IFalse

Ni

IFalse

Cu

IFalse

Ag
ITASKS59

I[J'IH 3al[UThl HUKEICBBIX U3JACIUNA OT KOPPO3HH B KAYCCTBC KATOJHOT'O ITOKPLITHA MOXKHO
HCIIOJB30BATh ...

ITrue

Ag

IFalse

Zn

IFalse

Cd

IFalse
Mg
ITASK60
doMya BemecTBa, BOAHBIN PaCTBOP KOTOPOrO HE B3aUMOJICUCTBYET C KEIE30M, UMEET BUL ...
ITrue
ZnS04
IFalse
H2SO4
IFalse
CuSOq4
IFalse

NiSO4

[TepeueHr BOMPOCOB I MPOBEIECHUS IPOMEKYTOUHOM aTTECTALIUU



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

CKOpPOCTb XMMWYECKUX peaKkuuin. BAMsHME KOHUEHTpaLMM Ha CKOPOCTb XMMWYECKOM
peakumu.

CKOpPOCTb XMMMUYECKUX peakuuit. BauaHue TemnepaTypbl HAa CKOPOCTb XMMWYECKOWM
peakunn. Mpasuno BaHT Nroddoda.

Xumunyeckoe paBHOBeCKE. KoHcTaHTa paBHOBECHUA.
anHLI,MI'I Jle UWaTtenbe, cmeleHNnE XMMNYECKOTO paBHOBECUA.

COBpEMEHHaH KBAHTOBO-MeéXaHN4YeCKaa mModesib CTpoeHUA aToMa. 3ﬂEMEHTaprIe
YacTuubl. CTpOGHMG AdTOMHbIX A4ep.

BonHoBble cBOMCTBA 3neKTpoHa. KeaHToBble umcna (n,l, m;,s): WX 3HayeHwue,
XapaKTepuCcTuKa.

MpuHLUMNbI pacnpeseneHns 3N1eKTPOHOB MO YPOBHAM M NMOAYPOBHAM B aTOME: MPUHLMN
MWHMMANbHOM 3HEepPrun, npasmao Kneykosckoro, npuHumn Mayaum, npasmnao NyHaa.

CTpykTypa [lepuoamyeckon cuctembl: U3MYECKUIA CMbICA MNOPALKOBOrO HOMepa
3/emMeHTa, HoMepa nepuoaa U Homepa rpynnbi.

Mepnoaunyeckoe 3MeHeHne CBOMCTB 3/1eMeHTOB. Paauycbl aTOMOB, 3Heprua (noTeHuman)
MOHM3ALMN), SHEPTUA CPOACTBA K 3/1EKTPOHY, 31EKTPOOTPMLATENBbHOCTD.

Xnmunyeckas cBA3sb. Buabl XMMUYECKOM CBSA3N.

MexaHM3m 06pa3oBaHMA KOBaNeHTHOM cBA3M. KoBasieHTHas CBA3b MNOAAPHaA MU
HenonsapHas.

Tunbl  rMBpMAM3auMM aToMHbIX opbuTaneit. CTpoeHMe MONEKyn c sp3—, sp? u sp—
rMbpuaHbIMmn opbutTanamm.

MNoHHaa cBA3b. MexaHn3m 06pa3OBaHMﬂ WOHHOM cBA3Nn, CBolicTBa MOHHOM CBA3M.
MeTannmnyeckas cBAsb. ,ﬂOHOpHO-aKLI,EI'ITOpHaH CBA3b.

Heanektponutbl. CBOMCTBA PAcTBOPOB HE3NEKTPONUTOB: AaB/ieHME HACbILWEeHHOro napa
Hag, YNCTbIM PACTBOPUTENEM U PACTBOPOM,

CBOWCTBA PacTBOPOB HE3/IEKTPOIUTOB: TEMMEPATYPbl KUMEHUSA U 3aMep3aHMA PacTBOPOB.
Ocmoc M ocmoTUYeckoe gasneHue. YpaBHeHue BaHT Fodda ana pacyeTa BeIMUMHDI Poc.
OCHOBHble cnocobbl BbIpaXKeHUsA KOHLEHTPaLMKN PacTBOPOB: MaccoBas, MO/IbHas AONA.

OCHOBHble Crnocobbl BbIpasKeHMA KOHLEHTPaALMKU PacTBOPOB: MOAAPHAA KOHLEHTpauuma
(MonapHOCTL), MONANBbHAA KOHLEHTPAUUA (MONANBHOCTD ).

OcHOBHble cnocobbl BbIPa*KeHMA KOHLLEHTPALMM PacTBOPOB: HOPMa/ibHasA KOHLEHTPaLMA.
Crnocobbl BblUMCNEHMA MOASPHOM MAcCbl SKBMBANEHTA.

DNEeKTPOAUTbl. DNEKTpoAUTUYEeCKana guccoumauma. KMCcnoTbl, OCHOBAHMA, COMN C TOYKMK
3pEeHNsA TEOPUU INEKTPOUTUYECKOM ANCCOoLMaLMN.

KonnyecTBeHHble XapaKTepPUCTMKM NpoLecca AWCCcouMaumu: CTeneHb AMCCouMaunm o,



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

KOHCTaHTa guccoumnaunm Ka.

NoHHoe npounssegeHne sobl. BOAOpOAHbIVI NOKa3saTe/b pH. XapaKTepMCTMKa KNCNOTHO-
OCHOBHbIX CBOICTB cpenbl No BE/INYUHE pH.

rM,EI,pOI'Il/B coneﬁ, 06pa3OBaHHbIX CUNbHOWM KMCNOTOM N cnabbim OCHOBAHMEM.
rM,EI,pOI'Il/B coneﬁ, 06pa3OBaHHbIX cnabon KNCNOTOM U CUNbHBIM OCHOBaHMEM.

MOHATUA  INEKTPOXMMUWU. DNEKTPOLHbIA MOTEeHUMAN, CTAHOAPTHbIA  3N1EeKTPOAHbIN
noTeHuman. Pag ctaHA4apTHbIM NOTEHUMANOB (pAg HaNPsXKEHU) MeTanoB.

dakTOopbI, BAMAIOLINE HA BEIMYMHY S1E€KTPOAHOro NnoTeHuuana. YpaBHeHme HepHcra.

l[anbBaHMYECKME 3/1EMEHTbl. DNEKTPOXMMUYECKAA CXema raJibBaHUYECKOro 3/1eMeHTa.
dneKkTpoaHble npoueccsl, pacyet OC.

3I'IeKTpOJ'IM3 pacnnaBoB. Cxema 3/1EKTPO/IN3a.
3I'IeKTpOJ'IM3 pacTBOpOB. KaTogHble v aHOAHbIe npoueccol. Cxema 3/1EKTPO/IN3a.

dneKkTpoxMmmuyeckaa Kopposua. [PUUYMHbI  BO3HWKHOBEHMS  ra/fibBaHUYECKUX Map.
[enonspusaums. [enonapusatopbl. BogopoaHas W KUC/IOpoOAHas Aenonapusauma B
3aBMCUMOCTW OT KUC/IOTHOCTU cpeapbl.

MeToabl 3aWmTbl OT KOppo3unn. Tunbl meTannnyecKkmnx HOKprTMﬁZ dHOA4HOE N KaToA4HOE U
MeXaHU3Mbl UX 3aNTHOrO AGVICTBMFI. I'Ipou,eccu, npoTtekawuwmne npu HapyweHuu
LLEeNOCTHOCTU NOKPbITUA NYKEHOTO N OULMHKOBAHHOIO *KeJsie3a.

3J'IeKTpOXVIMW-IeCKaﬂ 3alnTal NPOTEKTOPHAA 3alLNTa N KaTOAHAA 3aLlWNTbI



