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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opMupoBaHUE TEOPETHUYECKUX MPEACTABICHUN O CBOMCTBAX XUMHYECKHUX BEIIECTB,
MPUMEHSEMBIX B KOHCTPYKTOPCKOU JESITEIBHOCTH, U 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUUYECKUX U
(hU3UKO-XMMHUYECKUX TPOIIECCOB MO BO3JCHCTBIEM Pa3IUYHBIX (haKTOPOB.

1.2. 3agauy AUCHUILIUHBI

1. W3ydyeHue CBOMCTB XMMUYECKUX BEIIECTB U UX PEAKIIMOHHON CITOCOOHOCTH.

2. N3yuyeHue 3aKOHOMEPHOCTEH MPOTEKaHUS XUMUYECKUX U (PU3NKO-XMMHUYECKHX MPOIECCOB MO
BIIUSTHUEM PA3IUNYHbBIX (DAKTOPOB.

3. ®opMHUPOBAHUE HABBIKOB SKCIIEPUMEHTAIBHBIX UCCICTOBAHUM 11 U3YUEHHS CBOMCTB BEILIECTB
1 UX PEaKIIMOHHOU CITOCOOHOCTH.

4. ®opmupoBaHHe MPEACTABICHUNA O MPUMEHEHHU XMMHUYECKHX BEIIECTB M MaTepHajoB B
KOHCTPYKTOPCKOM AESITETbHOCTH, 1 METOAAX MX 3aLUTHI OT BO3JICHCTBUS OKPYKAIOILIEH CPEIbL.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Yacte Ostoka gucrmiing: O0g3aTeIbHas 4acTh.

Monynb quctumiinH: Moaynis HanpaBieHus moAroToBku (special hard skills — SHS).

Nunexc qucuumiuael: 51.0.03.02.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

NHaukaTopsl TOCTHKEHUS [Inanupyemsie pe3ynbTaThl 00yUYeHUs 110
Kommnerenmus
KOMITCTCHIIN JUCITUILINHE
YHuBepcajibHbIe KOMIIETEHIIUN
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
OIIK-1. Cnocoben OIIK-1.1. 3naer OmnuckeIBacT CBOMCTBA XUMUYECKUX BEIIECTB U
HCIO0Ib30BaTh dbyH1aMeHTaIbHbIE 3aKOHBI MaTepHuaioB, MPUMEHSIEMBbIX B
MOJIOKEHUS, 3aKOHBl U |€CTECTBEHHBIX HAyK U KOHCTPYKTOPCKOMU J1€ATEIbHOCTH
METOAbl €CTECTBECHHBIX |MaTEMaTUKHU
HAyK 1 MaTeMaTuku i | OI1K-1.2. Ymeer OnuchiBaeT XUMUYECKHE U (PU3HKO-
peleHus 3a1a4 aHAJTM3UPOBATH MPOOJIEMBI, XUMHUUYECKUE MIPOLECCHI, IPOTEKAIOIINE B
WHKEHEPHOM MIPOLIECCHI U SIBJICHUS B MPOLIECCE U3TOTOBIIEHUS U IKCIUTyaTaluu
ACATCIIBHOCTH oOnactu QpU3MKH, TEXHUYECKUX YCTPOMCTB, U ONPEAEIISIET
HCIIOJIb30BaTh HA MPAKTHUKE CIIOCOOBI 3aIUTHI OT BO3IEHCTBHS
0a30BbIe 3HAHHUS U METObI OKPYXaIOLIEH CPebI

($U3MUECKUX UCCIeI0BAaHU, a
TaK)Ke YMEET MPUMEHSITh
METOJIbI PEIICHUSI
MaTeMaTHYECKUX 3a]a4 B
npodeccuoHaIbHOM 001acTH

OIIK-1.3. Bimageer Biageet HaBBIKAMH OCTAHOBKU U
MPaKTUYECKUMH HaBbIKAMHU MIPOBEACHUS IKCIIEPUMEHTa, 00pabOTKH
pelIeHus MHKEHEPHBIX 3a/1ad | pe3yJbTaToB U (hOPMYJIHUPOBKU BHIBOJIOB

IIpodeccuonanbHbIe KOMIIETEHIUH
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4. O0beM QUCHUIIMHBI B 324€THBIX eIMHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaIeMUYEeCKUX YaCoB,
BbI/IeJIEHHBIX HA KOHTAKTHYI0 Pa00Ty 00y4aloluXxcs ¢ npenojgaBarejiemM
U HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcs

OO6mas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aUeTHBIX enuHull, 108 akameMuuecknx 4acos.

Pacnpenenenue Tpya10eMKOCTH TUCIUIUIMHEI 0 BHIaM YU4€OHOU JEATEIHHOCTH MPEJACTABICHO B
Tabime 4.1.

Tabmmia 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUJAM YU4eOHOU NeSITeTbHOCTH

Beero |Cemectpsl
4acoB |4 cemecTp

Bubl yueOHOM MesTeIIEHOCTH

KonTakTHas aynuTopHas padora 00y4almuxcs ¢ MpenojaBaresieM, BCero 60 60
JIeKuMOHHBIE 3aHATHS 26 26
[IpakTHueckue 3aHATUA 18 18
JlaGopaTopHble 3aHATUS 16 16
CamocTrosiTeibHast padoTa 00y4aomuxcs, B T.4. KOHTAKTHasi 48 48
BHeayuTOpPHAas paboTa 00y4arolmmnXxcs ¢ npenogaBarejieM, BCero
Harnncanne KoHCIEKTa CaMONIOATOTOBKHU 6 6
BrlnonHeHne TBOPUYECKOTO 3a1aHHs 2 2
[ToaroroBka K TECTUPOBAHUIO 6 6
BrinosiHeHME MHIMBUAYATBHOTO 3a1aHUS 10 10
IToaroroBka k 3auery 14 14
IToaroToBKa K KOJJIOKBUYMY 4 4
[ToaroToBka Kk 3amuTe oTyeTa 1o JabopaTopHO padboTe 3 3
[ToaroroBka k mabopaTopHoit paboTe, HaMKCaHUE OTYETa 3 3
O0mas Tpya0eMKoCTh (B 4acax) 108 108
Oo0wmas TpygroeMkocTh (B 3.e.) 3 3

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pas3jenaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6mmma 5.1 — Paszyens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHbHOCTH

HazBanus pasnesnoB (Tem) iz(' [Ipak. | JIa6. | Cam. Bcer(%;aCOB dopmMmupyembie
JTUCITUTITAHBI ” | 3aH.,4 | pabd. |pab., u KOMITETCHITH
q 9K3aMEHA)
4 cemecTp

1 OCHOBHBIE MOHSATHS U 3aKOHBI 2 2 - 5 9 OIIK-1
XUMHH
2 DHepreTuka XuMHYECKUX 3 2 4 8 17 OIIK-1
MPOLECCOB. XUMUYECKas
TEPMOJUHAMHUKA.
3 Xumuueckasi KHHETHKA. 4 4 4 11 23 OIIK-1
XUMHYECKOE PAaBHOBECHE.
4 DIEKTPOXUMHUYECKHUE TPOIECCHI. 6 6 8 13 33 OIIK-1
Koppo3sus mertamios.
5 PactBOpBI 4 2 - 7 13 OIIK-1
6 Ctpoenue aroma. [leproanueckuii 7 2 - 4 13 OIIK-1
3aKOH. XMMHYECKas CBSA3b.
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Hroro 3a cemectp

26 18 16 48

108

Hroro| 26 18 16 48

108

5.2. Conep:xanue pa3aesioB (TeM) IMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCHUILIMHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0wHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3eaoB (TeM) TUCIUTUINHBI (B T.Y. 1O JICKIIHSIM)

HasBanus pasnenos
(TeM) TUCIUIUTAHBI

Coneprkanue pas3ienoB (TeM) TUCIUTIIAHEI (B
T.4. T10 JICKITUSIM)

TpynoemkocTb
(JIEKITMOHHBIE
3aHATHSA), 4

dopmupyemble
KOMIIETEHIINH

4 cemecTp

1 OCHOBHBIE TOHATHUA
U 3aKOHBI XUMHUU

[Ipenmer xumun. AToM, MOJIEKYJIa, HOH.
Xumuueckun aneMeHT. [IpocTeie U cia0KHbIE
BeuiecTBa. OCHOBHBIE KJIACChI
HEOPraHUYECKUX COEAMHEHUN: COIH,
KHUCJIOTBI, OCHOBAHHUS, OKCU/IBI. DJIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAS TUCCOLMALIMSL.
KommnyecTto BeniectBa. Mois. MossipHas
Mmacca. 3akoH ABorajpo. MoJsipHbIii 00beM
rasza. YpasHenue Meneneesa-Kianelpona.
Xumuueckue GopMmyIbl. XUMHUECKOe
YpaBHEHUE, CTEXMOMETPUUECKHE

K02 puneHTHI. 3aKOH OCTOSHCTBA COCTAaBA
XUMHYECKHX COETMHEHUI. 3aKOH COXpaHEHUS
Macchl BeIECTBA. 3aKOH 0O bEMHBIX
OTHOILEHUM.

OIIK-1

Htoro

2 DHepreTuka
XUMHYECKHUX
IIPOLIECCOB.
XyUMH4YeCKast
TEPMOIMHAMMUKA.

XuMunueckas TepMoauHaMuka. [lonstue
XUMHYECKON CUCTEMBI. THIIBI CHCTEM.
PaBHOBecHOE cOCTOSIHUE CUCTEMBI. THIIBI
TEPMOIMHAMHYECKUX MPOLIECCOB: 0OpaTUMBIE,
HEoOpaTHMBbIE, CAMOIIPOU3BOJILHBIE,
paBHOBeCHbIE. OCHOBHBIE TOHATHUS
TEPMOJUHAMMKHU: BHYTPEHHSS DHEPIUS,
pabota, Teriora.

IlepBbiit 3ak0H TepMoarHamMukHy. [lonsaTue
SHTaILIMU. TernoBoil 3¢ deKT peakuu,
9K30TEPMHUUYECKHE U IHIOTEPMUUYECKUE
peakuuu. TepMoXuMHUUECKHE YPAaBHEHUS U UX
ocobeHHocTH. CTaHAAPTHBIE TEIIOTHI
oOpa3oBaHus BelecTB. 3akoH ['ecca,
ciencTeue u3 3akoHa I'ecca. [lonsaTue
SHTPOIUHU.

Bropoii u TpeTuil 3aKOH TEPMOAVNHAMUKH.
CaMonpon30BOJIBHBIE TPOLIECCHI.
OHTaNBNUIHBIN U SHTPONUIHBIN (paKkTOpEI
XUMHYECKHX peakuuil. Dueprus ['ubdoca.

OIIK-1

HUroro
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3 XumMuueckast
KUHETHKA.
XHUMHYECKOE
paBHOBECHE.

XuMHU4YecKasi KNHETHKA. | OMOTreHHbIe 1
reTeporeHHsle peakuuu. CKopocTh
XUMHYECKON

peakuuu. GakTopsl, BIUSIOMINE HA CKOPOCTh
peakuuu. BiausiHie KOHLIEHTpAalUK Ha
CKOPOCTh PEaKIUHU. 3aKOH JIEHCTBYIOIINX
Mmacc.

Koncranra ckopoctu peakuuu. BiausiHue
TEMIIEPATypbl HA CKOPOCTh peakiuu. [TpaBuiio
Bant-T'odda. Dneprus akruBamu u
ypaBHeHUE AppeHuyca. 3aBUCUMOCTb
CKOPOCTH peaklivu oT Karanu3aropa. Katanus
OO6patumMbie 1 HEOOpaTUMbIE XUMUYECKHE
peakuu. XuMHUYECKOE PABHOBECHE.
KoncTanrta paBHOBecHsl. 3aKOH JEHCTBYIOIINX
Macc juist papHosecus. [Ipuanun Jlelllarense.
CIBUT XUMUYECKOTO PAaBHOBECHSI.

OIIK-1

Htoro

4 DNEeKTpOXUMUYECKUE
npoueccel. Koppo3sus
METAJIJIOB.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
CreneHb OKUCIIEHUS, OKHCIEHUE U
BOCCTAHOBJIEHHE. DJIEKTPOJHBIE ITPOLIECCHI.
OneKTpoaHbIE NOTEHLAN. Y paBHEHHE
HepHcra. I'anbBaHYECKUN 3JIEMEHT.
DNEKTPOXUMHUYECKHE ITPOLIECCHI.
ONEeKTPOABMKYLIas CUJIa TaJbBaHUYECKOTO
aneMeHTa. CTaHAapTHBINA BOLOPOIHBIN
IEKTPO. DIEKTPOJIMU3 B PACILIABE.
OnexTpoaus B pactBope. 3akoHsl Dapanes.
Bsixon no Toky. Kopposus

METaJUIOB: XUMHUUYECKas, JJIEKTPOXUMHUYECKAs.
3amuTa METauIoB OT KOPPO3UH.

OIIK-1

HUroro

5 PacTBOpBI

PacTtBopsl, TUnBI pacTBOpOB. [Iponecc
pactBopeHHs. CrlocoObl BhIpaXXeHUS
KOHIIEHTPAIlUU pacTBOPOB. PacTBOPUMOCTS.
[lepeHacslilieHHBIE PACTBOPHI. DHEPTETUKA
pactBopenus. Kpucramnoruapatel. CBoMCTBa
pacTBOpPOB HEANEKTPoIuTOB. OcMoc.

3akon Bant-I'odda. 3akon Payms.
TemnepaTrypa KUMEHUs U 3aMep3aHus
pPacTBOPOB.

Teopust 3AEKTPOTUTUUECKON AUCCOIUALINH.
Cremnenp AucconMaliy, KOHCTaHTa
nuccormanyn. M3ortoHnyeckuit
koa(ddurment. CBoicTBa pacTBOPOB
3JIEKTPOJIUTOB.

OIIK-1

Hroro
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6 CtpoeHue aroma.
[Tepuoanueckuit
3aKOH. XUMHYECKas
CBSI3b.

CrtpoeHue aToMa U IepUoANYECcKas cucTemMa
aneMeHToB. KBaHTOBO-MeXaHn4ecKasi MOJIENb
atoma. AToMmHas opoutans. opma
aTOMHBIX opOuTaseii (s, p). Ksantoprie
yucna. [Ipuanun [Taynu. Ipasuno ['yHaa.
[IpaBuiio Kneukosckoro. [lepnoanueckas
CUCTEMa U NMOPSAJOK 3aII0JHEHUS
HEPreTUYECKUX

YPOBHEMW B CTPYKType atoma. Pagnycel
aTOMOB U MOHOB. DJIEKTPOOTPHULIATEIBHOCTb.
OHeprus NOHU3ALUH, CPOJCTBO K IJIEKTPOHY.
M3meHeHne CBOWCTB 2JIEMEHTOB U UX
COEJIMHEHUH 110 NEPUOIAM U TPYIIIaM.
OcHoBHbIE

BUJIbI XUMHUecKol cBsizu. Ilpupona
XUMHUYECKOU CBSI3U. XapaKTEPUCTUKH
XUMHYECKON

cBsa3u. KoBaneHTHast cBsI3b, MEXaHU3MBI €€
o0pa3oBaHus: OOMEHHBIN, TOHOPHO-
akuenTopHseIi. [IoaspHOCTh KOBaJIEHTHOU
CBSI3HU.

HonHas cBsa3b. Meraummueckas CBA3b.
duznyeckoe coCTOsHUE BellecTBa. Treproe
TE€J10. DHEPTUsi KPUCTAIUIMYECKOMN

pemieTku. TUIbl KpUCTANIMYECKUX CTPYKTYD U
ux

CBOMCTBA.

OIIK-1

Htoro

Hroro 3a cemectp

26

HUroro

26

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.

Tabmuna 5.3. — HauMeHoBaHue NpaKTUYECKUX 3aHATUN (CEMHHAPOB)

Hazpanus pa3nenos (tem) HanmenoBanue npakTH4ecKux T dopMupyemsbie
JUCLUTIIINHBI 3aHATUN (CEMUHAPOB) PYAOCMIOCTE, 1 KOMIIETECHIIUH
4 cemecTp
1 OcHOBHBIE NOHATHS U 3aKOHBI | OCHOBHBIE MTOHSTHSI U 3aKOHBI 1 OIIK-1
XUMUHU xumud. Knaccsl
HEOPraHUYECKUX COEAMHEHUH.
Pacuertsl ¢ kosmuecTBOM 1 OIIK-1
BELIECTBA.
Hroro 2
2 DHepreTuka XUMHYECKUX OHepreTuka XMMMUYECKHUX 2 OIIK-1
IIPOLECCOB. XUMUYECKas poueccoB. XUMHUYECKas
TEPMOJUHAMHUKA. TEPMOJIMHAMUKA.
HUroro 2
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3 XuMnueckass KHHETHKA. XuMudecKkass KHHETHUKA. 2 OIIK-1
XHUMHYECKOE PaBHOBECHE. XHUMHUYECKOE paBHOBECHE
XHUMHUYECKOE PABHOBECHE 2 OIIK-1
Hroro 4
4 DNeKTPOXUMHYECKUE ["anbBaHUYECKHIT DIIEMEHT. 2 OIIK-1
npoueccel. Kopposus DAeKTpOIn3. 2 OIlIK-1
METaJIIOB. Koppo3sust MeTauios. 2 OIlK-1
Uroro 6
5 PacTBOpBI PacTtBopbI. 2 OIIK-1
Htoro 2
6 CtpoeHue atoma. Crtpoenue atoma. 2 OIIK-1
Ilepnonnueckuil 3aK0H. [lepnonnueckuit 3aK0H.
XuMHYecKas CBS3b. XuMHueckas CBS3b.
Hroro 2
Hroro 3a cemectp 18
Uroro 18
5.4. JlabopaTopHbIe 3aHATHUSA
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabauia 5.4 — HaumeHoBaHue 1a00paTOpHBIX paboT
Hazpanust pa3nenos (Tem) HaunmenoBanue dopMupyemsle
TUCIUILINHEI 1ab0paToOpHBIX PaboT Tpynoemkocts, 4 KOMIIETEHIIUHU
4 cemecTp
2 DHepreTuka XUMHYECKUX Onpenenenne TEMIOBOrO 4 OIIK-1
IIPOLECCOB. XUMUYECKas a¢dekra peakuu
TEPMOIUHAMHUKA. HEHTpanu3alnuu
Hroro 4
3 XuMHueckas KHHETHKA. CKOpOCTh XMMHUYECKOM 4 OIIK-1
XUMHUYECKOE paBHOBECHE. peakuun. XuMHUYECKOe
paBHOBECHE.
Htoro 4
4 DneKTpOXUMHUYECKHUE MPoLecChl. |DnekTponun3. Kopposus. 8 OIIK-1
Koppo3sus mertamios. Uroro 8
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npegycmoTpeHo y4eOHbIM IJIaHOM

5.6. CamocTosiTesibHass paboTa

Buael camocTosTeNbHOM paboThl, TPYAO0EMKOCTh U (POPMUPYEMble KOMIIETEHLIUU IPEICTABIICHBI B

Tabmie 5.6.
Ta6ymma 5.6. — Buasl caMoCTOsATEIbHOM pabOThI, TPYJA0EMKOCTh U (POPMHPYEMbIC KOMIIETEHITUN
Bunnr
HaszBanus pasnenos . Tpynoemkocts, | DopMupyembie
CaMOCTOATEIbHON DopMBI KOHTPOJIS
(TeM) TUCIIMIUTAHBI q KOMIIETEHIINH
paboThl
4 cemecTp
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1 OcuoBHbIe TOHATUA |Hammucanne KoHCIEKTA 1 OIIK-1 Koncnekr

Y 3aKOHBI XUMUU CaMOTIOITOTOBKHU CaMOTIOITOTOBKHU
Brinonnenue 1 OIIK-1 TBopueckoe
TBOPUYECKOTO 3aJJaHUs 3aJlaHue
IToaroroska k 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Brinosinenue 1 OIIK-1 NunuBuayanpHOe
WHIVUBUIYTBHOTO 3a/1aHne
3a/1aHus
[ToaroroBka k 3auery 1 OIIK-1 3auéT
Hroro 5
2 DHepreTHka IToaroroBka k 1 OIIK-1 Komnoksnym
XUMHUYECKHX KOJUIOKBUYMY
MpOLECCOB. Hammcanne xoHcnekTa 1 OIIK-1 Koncnekr
Xumuaeckast CaMOITIOATOTOBKH CaMOITOATOTOBKH
TCPMONHHAMHKA. [ToAroToBKa K 1 OIIK-1 Tectuposanue
TECTUPOBAHUIO
Brinosinenue 1 OIIK-1 NunuBuayansHoe
WHIUBUIYTHHOTO 3a/laHne
3a/IaHust
[ToaroroBka K 3ammuTe 1 OIIK-1 3amuTa oT4eTa 1o
oT4eTa Imo nmabopaTopHOH
nabopaTopHoi pabore pabore
ITogroroska k 1 OIIK-1 JlaGopatopHas
nabopaTopHoii paboTe, pabota
HaAIUCaHKe OTYeTa
[ToaroroBka k 3auery 2 OIIK-1 3auér
Hroro 8
3 XuMuueckas [ToaroroBka x 1 OIIK-1 Konnoksuym
KUHETHKA. KOJJIOKBUYMY
XUMHYIECKOE Hammcanne koHCceKTa 1 OIIK-1 Koncmekr
PaBHOBCCHC. CaMOMOATOTOBKH CaMOMOATOTOBKH
IToaroroBka x 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Brinonnenue 3 OIIK-1 NunuBunyansHoe
WHANBUAYATHHOTO 3a/1aHue
3a/laHus
IToaroroBka K 3amuTe 1 OIIK-1 3amuTa oT4eTa 10
OTYeTa 1o nabopaTopHOI
nabopaTtopHo# pabore pabote
[ToaroroBka k 1 OIIK-1 JlaGopaTopHas
nabopaTopHoO# pabdoTe, pabora
HaIMcaHue oTyeTa
ITogroroska k 3auery 3 OIIK-1 3auér
Hroro 11
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4 IToaroroeka k 1 OIIK-1 KomtokBuym
DNEKTPOXUMHUECKHUE |KOJUIOKBUYMY
npouecchl. Kopposust |Hamucanue koHcrekTa 1 OIIK-1 Koncnekr
MCTaJJIOB. CaMOIMOATOTOBKH CaMOIOATOTOBKH
IToaroroska k 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Brinosinenue 4 OIIK-1 NunuBuayanpHOe
UHAUBUAYATbHOIO 3aJlaHue
3aJlaHus
IToaroroBka K 3amure 1 OIIK-1 3amura oTueTa Mo
oTyera 1o nmabopaTopHOH
nabopaTopHoi pabore pabore
IToaroroska k 1 OIIK-1 JlaGopatopHas
nabopaTopHoii paboTe, pabota
HalycaHue oT4eTa
[ToaroroBka k 3auery 4 OIIK-1 3auér
Hroro 13
5 PactBops! ITogroroska k 1 OIIK-1 Komnoksuym
KOJUIOKBUYMY
Hanucanue koHcriekTa 1 OIIK-1 Koncnekr
CaMOIIO/ATOTOBKH CaMOIIOATOTOBKH
[ToaroroBka k 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Brinosninenue 1 OIIK-1 NunuBunyansHoe
MHUBUTyaJIbHOTO 3aJlaHue
3a/1aHUs
[ToaroroBka k 3aueTy 3 OIIK-1 3auér
Hroro 7
6 Ctpoenue aToma. Hanucanue koHcnekra 1 OIIK-1 Koncnekr
ITeproanueckuii CaMOIIOATOTOBKH CaMOIIOATOTOBKH
3aKOH. XUMMYCCKast | BpinoHeHue 1 OIIK-1 TBopueckoe
CBA3b. TBOPYECKOI'O 3aJaHUI 3aJaHue
IToaroroBka x 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
ITogroroska k 3auery 1 OIIK-1 3auér
HWrtoro 4
Hroro 3a cemectp 48
Hroro 48

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,

M BHJIOB 3aHATHH

CooTBeTcTBHE KOMIETEHUIHH, (GOPMUPYEMBIX MPU M3YUYCHUH JUCLUILIAHBI, U BUJOB 3aHATHH
MpeJCTaBIeHO B Tabnuie 5.7.
Tabmuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHbI, U BUIOB

3aHATUN
o Bunb! yueOHOI nesTenbHOCTH
OpMHpYEMEIEC
PMHPY Jlek. | Ilpak. | Jla6. | Cam. DopMbI KOHTPOJISL
KOMIIETEHIIUH
3aH. 3aH. paod. pao.
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OIIK-1 +

+  |3auér, 3ammrTa oTyeTa 1o J1abopPaTOPHOMA

pabore, UnnuBuyansHOE 3a1aHKE,
Komnoksuym, KoHCTIEKT caMONIOIrOTOBKH,
JlabopaTtopHas pabota, TBOpueckoe 3a7aHue,
TectupoBanue

6. PeiiTuHroBasi cucremMa /1Jisl OLlEHKH yCIIeBA€MOCTH 00y4aromuxcst

6.1. bajuibHbIE OLEHKH I (POPM KOHTPOJIsA

bannbeHbIe o1IeHKH 11 POpPM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banpHBIE OLIEHKH

N . MaxkcuManbHbIN
MaxkcuManbHbIN MaxkcuManbHbIN
0ayut 3a mepuosa Bcero 3a
DopMbI KOHTPOJIS 6amn Ha 1-yto KT ¢ | ©0amn 3a mepuoj
Mexny 2KT nHa | cemectp
Hayana cemectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
4 cemecTp
3auét 0 0 0 0
3ammra oT4eTa 1mo 2 2 2 6
nabopaTopHoi paboTe
NuauBuyansHOE 3aaHUE 8 6 4 18
Konnoxsuym 0 20 20 40
KoncnekT caMommoaroToBKu 4 4 5 13
JlaGopaTtopHnas pabota 1 1 1 3
TectupoBanue 2 4 10
TBOpueckoe 3a1anue 0 5 5 10
Hroro Mmakcumym 3a nepuoj 17 42 41 100
Hapacratomium urorom 17 59 100 100
6.2. Ilepecuer 0a/U10B B OLIEHKH 32 TEKYIIM KOHTPOJIb
[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb TPEJCTABJICH B TaOIUIE 6.2.
Tabmuia 6.2 — [lepecuer 6AJIIOB B OIICHKH 32 TCKYIIUH KOHTPOIIb
baniel Ha faTy TEKyIIero KOHTPOIS Ouenka
> 90% ot MakcuMaIbHOI cymMMbl OamtoB Ha naty TK 5
Ot 70% no 89% ot MakcuMabHOM cyMMBI O6aioB Ha naty TK 4
Ot 60% 10 69% OoT MakcuManbHOI cymMbl OamioB Ha naty TK 3
< 60% oT MakcuMaJIbHOI cyMMBbI OaiioB Ha gaty TK 2

6.3. Ilepecuetr cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[lepecueT cymMMbl 6ayioB B TPAJULIMOHHYIO U MEXAYHApPOAHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe
6.3.
Tabmuma 6.3 — Ilepecdet cymMMbl OaJIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY

Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTMYHO) (3a4TEHO) 90— 100 A (oTIU4HO)

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1io)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIETBOPHUTEIHHO) (3a4TEHO) 65— 69

60 — 64 E (nmocpencTBenHo)
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| 2 (Hey1OBJIIETBOPUTEILHO) (HE 3aUTEHO) | Hwxe 60 6amos |F (HGYILOBJIGTBOpI/ITeJIBHO)|

7. Y4yeOHO-MeTOAMYeCKOEe U HH(POPMALMOHHOE 00eceuyeHrue TUCIHILINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. Kopoun H.B. O6mas xumus [Texkct] : yueOnuk ans By3oB / H. B. KopoBun. - 8-¢ usa.,
crepeoturl. - M. : Beicmias mkona, 2007. - 559 c¢. (Hanmuuue B 6ubnuoreke TYCVYP - 59 ak3.).

2. OcHoBHI 001IeH U pr3nueckoit xumuu: Yuedbnoe nocooue / M. B. Tuxonosa, 1. A. Ekumosa -
2015. 200 c. [DnexTponHbIii pecypc]: — Pexxum moctyma: https://edu.tusur.ru/publications/5136.

7.2. lonoTHUTEIbHAS JTUTEPATyPa

1. Xumus: Yyebnoe nocodue / E. B. Uukun - 2012. 170 c. [DnekTpoHHBIH pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/1138.

2. MapreinoBa, T. B. Xumus : yueOHuk u npaktukym s By3oB / T. B. MaprteinoBa, 1. B.
AprtamonoBa, E. b. T'onyHoB ; mog o0mieit pegakiueit T. B. MapTeiHOBO#. — 2-€ U31., HCTIP. ¥ A0, —
Mocksa : U3natensctBOo Opaiit, 2025. — 368 c. [DnexkTpoHHBIN pecypc]: — Pexum gocrtymna:
https://urait.ru/bcode/560130.

3. AxmeroB H.C. Heopranunueckast xumus : yueOHoe nmocodue ais By3oB / H. C. AxmeToB. - M. :
Bericnrast mkoina, 1969. - 638 c. (manmaue B 6udmmoreke TYCVYP - 13 ak3.).

7.3. Y4eOHO-MeTOANYeCKHe TOCO0OHS
7.3.1. O6s13aTe/IbHbIE YUeOHO-METOAUYECKUE MTOCOOHSI

1. JlTaGopaTtopHble pabOTHl MO XMMHUH: YUEOHO-METOJUUYECKOE MMOocoOue s MPOBEACHUS
n1a00paTOpHBIX padOT U OPraHU3aLUU CAMOCTOSATeNIbHON padoThl cTyneHToB / M. B. Tuxonosa - 2018. 50
c. [DnexTpoHHBIH pecypc]: — Pexxum goctyma: https://edu.tusur.ru/publications/7169.

2. Yukun E.B. Coopnuk 3a1a4 1o obmeit xumun [ Tekct] : yaueOHo- MeTonndeckoe nmocodue / E. B.
YukwuH ; penl. kaua. XxuM. Hayk A. W. 'ananos ; peu. C. SI. AnekcanapoBa ; MUHHCTEPCTBO 00pa30BaHus
u Hayku Pocculickonn denepaunu, TOMCKUN rocy1apCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHUS U
pannosnexTpoHuku (Tomck). - Tomck : ToMCKuiA TOCyTapCTBEHHBIH YHUBEPCUTET CUCTEM YIPABICHUS U
pannosnekTpoHuku, 2015. - 296 c. (Hannuue B 6ubanotexke TYCVYP - 100 7k3.).

3. COopHHUK 3a/1a4 U yInpakHeHUH 1o obmel xumun: COOpHUK 3aa4 U yIpaKHEHUH 1Mo ooOmei
xumuu / E. B. YUukun - 2012. 220 c. [DnekTpoHHBIH pecypc]: — Pexum gocrtyma:
https://edu.tusur.ru/publications/642.

4. Xumust: MeTtoauyeckue yka3aHus JUIsl IPOBEJICHUS NMPAKTHUECKUX 3aHATUH, J1a00paTOPHBIX
paboT 1 opraHu3alui caMOCTOSTEIBLHON pabOThI CTYACHTOB MO AucHUIUIuHEe «XuMmus» / M. B. TuxoHosa
- 2015. 26 c. [DnekTponHsIil pecypc]: — Pexxum goctyma: https://edu.tusur.ru/publications/5137.

7.3.2. YueOHO-MeTOAUYECKUE MTOCOOUS AJIH JIHII
€ OTPAHUYE€HHBIMHU BO3MOKHOCTSIMH 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeToAnUECKHEe MaTepHabl Il CAMOCTOSATEILHON U ay JUTOPHOI paboThl 00yUaOLUIUXCs
W3 YKCTIa JUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsSI 1 HHBAJIUAOB MPEIOCTABISIIOTCS B opMax,
a/IaTITUPOBAHHBIX K OTPaHUYEHUSIM X 3I0POBBS U BOCTIPHSITHS HHPOPMAIINH.

Jist M1 ¢ HApYIIeHUsIMU 3PeHHUs:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMUeHHBIM HIpUdTOM.

Jst M1 ¢ HApYIIeHUsIMU cJiyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU opme.

Jist M1 ¢ HApyIIeHUsIMUA ONOPHO-ABUIATEJILHOI0 annapara:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIe4aTHOU opme.

7.4. CoBpeMeHHbIe TPodeccHOHATbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI
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[Ipu u3yyeHUU OUCHUILIMHBI PEKOMEHIyeTcs o0palaTrhCsi K COBPEMEHHBIM 0a3aM aHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunaJibHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne JUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeieHus 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT IS Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbto. meroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATIISAHBIE TTOCO0USI, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI

VYyebnast aynuropusi: yueOHasi ayJUTOpHUs JJIsl TPOBEACHUS 3aHATHH JIGKIIMOHHOTO THIA, YuyeOHas
ayauTOpHUs IJs MPOBEACHUS 3aHATUM MPAKTHUYECKOTO THUIA, yuyeOHas ayAuTOpus s MPOBEACHUS
3aHSATUM CEMUHApPCKOTO THIA, MOMEIIeHHE [JIs MPOBEACHUS] T'PYNMOBBIX U HWHIUBHUAYAIbHBIX
KOHCYJbTAllUH, MOMEIIeHUE AJIsI IPOBEACHUS TEKYIIeTO KOHTPOJS M MPOMEKYTOYHON aTTecTalluu;
634050, Tomckast obmacts, r. Tomck, Jlennna npocnexr, 1. 40, 423 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- TeneBuzop LED 47";

- CucreMa MUKPOKJIMMATA,

- MarautHO-MapKepHas J0cKa - 2 1IT.;

- [Ikad;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

[IporpamMmmHOe obecrieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Kaspersky Endpoint Security;

- Microsoft Office 2010;

- Windows XP;

8.3. MarepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe odecriedeHue A5 1a00paTOpPHbIX padoT

JlaGopatopust XuMHH: ydeOHass ayAUTOPHS IS MPOBEACHUS 3aHATHH NMPAKTUYECKOTO THUIIA,
ydueOHasi ayIuTOpUs ISl NMPOBENCHUS 3aHATHH 1a0OpaTOpHOTO THUIA, ydeOHAs ayIUuTOPHUS IS
MIPOBEACHUS 3aHATHI CEMUHAPCKOTO THIIA, TIOMEIIEHUE JIUTsl IPOBECHHSI TPYIIIOBBIX M HHIUBUIYaIbHBIX
KOHCYJIbTAllMi, TTOMEIICHHUE ISl IPOBEACHUS TEKYLIErOo KOHTPOJS M MPOMEKYTOYHON aTTECTAINH;
634050, Tomckas obnacts, T. Tomck, Jlenuna npocnext, 1. 40, 424 ayn.

Onucanue nMerolerocss 000pya0BaHus:

- Ph-meTp mopTaTuBHBI;

- AHanu3aTop KUJIKOCTH;

- Becnl anexkrponnsie AND HL-100;

- [Ipeo6pazoBaTens Toka (TpanchopmaTop);

- Cucrema BEHTHIISIINY;

- MarautHO-MapKkepHas JOCKa;

- CTeHKa yrJioBasi CO CTEKIIOM;

- llIxad BBITSKHOI;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PabGouee mecTo mpenoaBaress.

8.4. MaTepua/IbHO-TeXHUYECKOE M MPOrpaMMHOe o0ecreyeHue 1Jisi CAMOCTOSATEIbHOM padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCITOJIOXKEHHBIE TI0 aJpecam:
- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, a. 40, 101 ayx.;
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- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 107 ayn.;

- 634034, Tomckast o6macts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmauna ynuna, a. 74, 130 aya.

Ornrcanne UMEIOIIETOCs 000PYT0BaHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popmanmoHHo-00pa3oBaTenbHy0 cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CIelHuaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HH(GOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydaromuecs ¢ HapyLUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX ¢ OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nuHGopmaluu B JOCTYIHBIX (opMax, MOOUIBHON CUCTEMbI 00yYeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLIEHOYHbIX MATEPHUAJIOB JIl TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTalNu

Jlyis OlICHKHU cTerneHu cHOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 TUCIUTUIMHON
KOMIICTEHIIMI UCTIOIB3YIOTCSl OLICHOYHBIE MAaTEPUAIIbl, IPEICTaBICHHBIC B TabmuIe 9.1.
Tabnuua 9.1 — ®opMbl KOHTPOJIS U OLICHOYHbBIC MaTEPHUAIIBI
HazBanus pasnenoB (Tem) dopmupyemsbie
JICIIATUTHHEI KOMITETCHITHH

®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
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XUMHYECKOE PaBHOBECHE.

1 OcnoBnbie noHsATUA 1 3aK0HBI | OITK-1 3auét [Tepeuens BOIIPOCOB 1Jist
XUMUHU 3aueTa
NunuBunyansHoe |[IpuMepHbIil mepedyeHb
3a/laHue BAPUAHTOB MHIUBUIyaIbHBIX
3aJaHuN
Koncnekr [IpumepHBIii nepedeHb TeEM
CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
TBopueckoe [IpuMepHbIil IEpeUYeHb TEM
3a/laHne JUISl TBOPYECKUX 33JIaHUN
2 DHepreTuKa XMUMHU4YECKUX OIIK-1 3auér IIepeuyens BonpocoB 11t
IIpoLECCOB. XUMUYECKas 3adera
TCPMOJIMHAMMKA. 3amuTa otdyera mo |IIpumepHslil nepedeHb
nabopaTopHOH BOITPOCOB JTsI 3AIUTHI
pabote 1a00paTOpHBIX PaboT
NunuBunyansnoe |[IpuMepHblil mepedyeHb
3a/laHue BAPUAHTOB MHIUBUTyaIbHBIX
3aJaHUuN
Komnoxsuym IIpuMepHBIil IepeyeHb
BOIIPOCOB ISl KOJUIOKBHYMa
KoHncniekr [IpuMepHBIi TepeyeHs TeM
CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
CaMOTIOATOTOBKH
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
3 XuMHueckas KHHETHKA. OIIK-1 3auét [Tepeuens BOIpOCOB IJ1st

3a4ycTa

38.I_HI/ITa OTYCTAa I10

[IpumepHbIi nepedeHb

nabopaTopHOi BOIIPOCOB ISl 3aILUTHI
pabore 71a00paTOPHBIX padOT
NupusunyansHoe |IIpuMepHBIil nepeueHb
3a/1aHUE BapHaHTOB WHAMBHUYaJIbHbBIX
3a1aHUI
Komnoksuym [IpumepHBIil nepeueHb
BOIIPOCOB ISl KOJUIOKBUYMa
Koncnekr [IpumepHBIii IepedeHb TeEM
CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
JlaboparopHas Tembl 1a00paTOPHBIX padoOT
pabota
TectupoBanue [IpumepHBIil nepeueHb

TECTOBBIX 3aIaHUN
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4 DneKTpOXUMUYECKUE OIIK-1 3auér [Iepeuyens BonpocoB i

npoueccsl. Kopposus meTauios. 3a4era
3amuta otdyeta o |[IpumMepHbIil mepedyeHb
nabopaTopHOI BOIIPOCOB ISl 3AILIUTHI
pabore 71a00paTOPHBIX pabOT
NupusunyansHoe |IIpuMepHBIil nepeueHs
3a/1laHue BapUAaHTOB UHAMBHUIYaJIbHBIX
3aJaHuN
Komnoksuym [IpumepHBIil nepeyeHb
BOIIPOCOB ISl KOJUIOKBHYMa
Koncnekr [IpuMepHbIil IEpeUYeHb TEM
CaMOIIOATOTOBKH | UIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
JlaGopaTopHas Temsbl m1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMmepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
5 PactBOpBI OIIK-1 3auér [lepeuenb BOIIPOCOB IJ1st
3aueTa

NunuBunyansHoe |IIpumepHbI nepedeHb

3a1aHUE BapMaHTOB UHAMBHUYaJIbHBIX
3aJjaHUN
Komnoksuym [IpumepHBIil nepeueHb
BOIIPOCOB ISl KOJUTIOKBUYMa
Koncnekr [IpuMepHBIil IEpedYeHb TEM
CaMOINIOJATOTOBKU | JIJIs1 KOHCIIEKTOB
CaMOIOATOTOBKHU
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
6 Ctpoenue aToma. OIIK-1 3auér [lepeuenb BOompocoB Jyist
Ilepnonnueckuil 3aK0H. 3a4era
XUMHUYECKasI CBSI3b. Koncnekr [IpumepHbIil nepedeHb TeM
CaMOINIOJATOTOBKU | JIJIs1 KOHCIIEKTOB
CaMOIOATOTOBKHU
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
TBopueckoe [IpuMepHBIil nepeyeHs TeM
3aJlaHNC JUUIS TBOPYECKUX 3aJaHHUI

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YeHUS IO
JTMCLUUIUIMHE TIpHBeneHa B Tabnuue 9.2.
Tabnuna 9.2 — lllkana oueHkn cPOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

JAMCLUIIIIMHE
dopmynrpoBKa TpeOOBaHUH K cTeneHH c(hOPMUPOBAHHOCTH
Onenka Bbamel 3a OM IUTAHUPYEMBIX PE3yIbTaTOB 00yUEHUs
3HaTh | yMETh | BJIa/IETh

CornacoBaHa Ha noptane Ne 83073 15



2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

OrneHka

®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HN3Y4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIpaHUYCHUA, UCTOPUIO U
MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. OTkpbiTas cucrema... a) OOMEHHBAETCS C OKPYXKAaIIIEH Cpeoi dHEeprueil, HO He MOXKET
00OMEHHMBAThCS BEUIECTBOM 0) OOMEHHMBAETCS C OKPYIKAIOIIEH CpeIoi BEIIECTBOM M SHEPTHEN B)
He 0OMEHHUBAETCS C OKpYXKalolIeil cpefoi HU BEIIeCTBOM, HU SHEPTHEH T') 3TO CUCTEMA, TIe
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

MMPOTCKAOT TOJIBKO 'OMOI'€HHBIC PCAKIIUH.

. Cornacno 3akony I'ecca, TemnoBoi 3¢ (}eKkT peaknuu.... a) 3aBUCUT OT MyTH PEAKIIUH U OT

COCTOSIHMSI MICXOJIHBIX peareHToB 0) He 3aBUCHUT OT MYTH PEaKIUU, & 3aBUCUT OT COCTOSHHUS
HCXOJHBIX PEareHTOB U MPOAYKTOB PEAKIIMH B) HE 3aBUCUT OT IyTH PEAKIIMH, & 3aBUCHUT TOJIBHKO
OT COCTOSIHUSI UCXOJHBIX BEILIECTB I') 3aBUCUT OT IYTH PEAKIUU U OT COCTOSHHUS MPOTYyKTOB
peaxiuu.

. B u3onupoBaHHONW cucTeMe CaMONPOU3BOJIbHO HUAYT TOJBKO T€ MPOLECCHI, KOTOpbIE

COMPOBOXKIAIOTCS.... a) YBEIUUYCHUEM DHEPTUU B CHUCTeME 0) YMEHBIICHHUEM DHTPOTHUHU T)
YBEJIMUYEHUEM DHTAJIBINU J1) YBETUUECHUEM SHTPOIHH.

Ecnu nns xumudeckoit peakiuu NMpu JaHHBIX YCIOBUSAX M3MEHeHue sHepruu [ mooca <0, To
peakIus.... a) He MOXET MPOTEKaTh HU B MPSIMOM, HU B OOpaTHOM HampaBJeHUH O) UAET
CaMONPOM3BOJBHO B OOpaTHOM HampaBJIEHUH B)UJIET CAMONPOU3BOJBHO B MPAMOM
HAIpPaBJIEHUU T) UJET B MPSIMOM, U B OOpaTHOM HamlpaBlICHUU.

. Kak 3aBUCHT CKOPOCTh XUMUYECKOM peakluy OT KOHIIEHTPALUK UCXOAHBIX peareHToB? a) npu

YBEJIMYEHUN KOHILIEHTPALUH CKOPOCTh YBEIMYUBAECTCA 0) MpU yBEIWYECHUH KOHUEHTpAIUU
CKOPOCTb MOXET YBEJIIMYUBATHCS HJIM YMEHBIIATHCS, B 3aBUCUMOCTH OT MPUPO/Ibl PEareHTOB B)
IpU YMEHBIIEHUU KOHIEHTPALUU CKOPOCTh YBEJIMYUBAETCA I') CKOPOCTh HE 3aBUCHUT OT
KOHIICHTpAIUH.

. Cornacuo npaBuity Baut-I'odda, npu yBennuenun temnepatypsl Ha kaxabie 10 rpamgycos,

CKOPOCTh PEaKIIMH... a) YMEHbIIaeTCs B 2-4 pa3a 0) yBeauduuBaeTcs B 2-4 pa3a B) yMEHbIIIACTCS
B 10 pa3 r) yBenuuuBaeTcs B 5 pas.

. Uto Takoe >Heprus aKTUBALIMU peaKIUHU’? a) SHEpPreTHYecKuil Oaphep peakuuu 0) mojHas

SHEPrusi 4acTHUIl B CHCTEME B) JOMOJHUTEJbHAs JHEPrus, KoTopas HeoOXoauma s
53¢ (HEeKTUBHOTO COYyAAPEHUsS] YaCTHUI] I') CyMMa MOTEHIHATbHOM W KUHETUYECKOW >HEPIUil.

. Kakue ¢daktopsl BAUSIOT Ha CMEIIEHHME XMMHYECKOr0 paBHOBecHUs? a) TemIeparypa,

KaTaau3aTop, JaBjeHHe O) TeMmeparypa, JAaBJeHHE, KOHICHTpAalmus B) JaBJICHHE,
KOHIICHTpPAIUs, KaTAIU3aToOp T') CTENECHb M3MEIbYCHHOCTH, TaBJIICHUE, TeMIIeparypa.

. B y3nmax xpucrainuueckoil pemeTku MeTaia HaXOAATCS... a) MOJOKUTEIbHO 3apsiKeHHbIE

HMOHBI METaJljla, CBSI3aHHBIE C 3JIEKTPOHAMH 0) OTPHUIATENbHO 3apsHKEHHbIE MOHBI MeTajia,
CBS3aHHBIE C JJIEKTPOHAMHU B) BJEKTPOHBI, JBUXKYIIHECS CBOOOIHO T') MOJOXKHUTEIbHO
3apsKEHHbIE MOHBI METalljla, MEXAY KOTOPBIMHU JBHXKYTCSI CBOOOJHBIE 3JIEKTPOHBI.
["anpBaHUYECKUI DJIEMEHT — 3TO YCTPOMCTBO, B KOTOPOM... &) TIOJT IEUCTBUEM DJIEKTPUUECKOTO
TOKa MNpOTEKaeT XMMHUuUeckas peaknus O) mojJ JEHCTBUEM OHIEKTPHUUYECKOro TOKa
BbIpa0aThIBAETCS AJNEKTPUUECKasi FHEPTUsl B) BO3MOKHO MPOTEKaHHE XUMHUYECKON peakuuu 0e3
y4acTus 3JIEKTPUUECKOTO TOKa I') B pe3yibTaTe MNPOTEKAaHUsS XUMHUYECKOW peakuHuu
BbIpabaThIBAETCS DJIEKTPUUECKHUM TOK.

Kakue s7mexkTpoabl Mpu 2JIEKTPOJNU3€E SBISIIOTCS MHEPTHBIMU? a) MeIHbIe 0) IIMHKOBBHIC B)
rpauTOBBIC T') ATFOMHUHUEBHIC.

Kako#t u3 ciaydaeB HE OTHOCHTCS K DJICKTPOXMMHUYECKONW KOPPO3UM? a) U3JENINEe U3 CTAIH
MOTPY>KEHO B PACTBOP CEPHOM KHUCIOTHI 0) U3/I€NINe U3 CTAJU OKUCISIETCS] KUCIOPOIOM BO3yXa
B) MEIHBIM U KEJIe3HBII MPOBOJ KOHTAKTHUPYIOT B pacTBOpe cylibdaTa MeIu I') CTaJbHOE
U3JIeNIHe, TOKPHITOE CII0EM HHUKEISl, B PACTBOPE KUCIIOTHI.

OTHOIICHUE YKCIIa MOJICH pacTBOPEHHOTO BEIIeCTBa K 00beMy pacTBopa - 3To... a) Hopmanbhast
KOHIIeHTpanus 0) MaccoBas 10751 B) MosnsipHast KoHIeHTpanus r) MoJibHast 10J1s.

Ecnu pH = 2, To peakmus cpeasl B pactBope... a) lllenounas 6) Kucnas B) HelitpanpHas 1)
3aBUCHUT OT MPUPObI BELIECTBA.

CornacHo 3akony Payns, naBnenue mapa HaJ paCTBOPOM... a) BCEr/ia BbIIIE, YEM HaJ YUCTHIM
pacTBopuTesieM 0) BCEr/ia HUXKe, YeM HaJl YUCTHIM PAaCTBOPUTENIEM B) PAaBHO JABJICHUIO Mapa HaJl
YUCTBIM PACTBOPUTEJIEM T') IIOCTOSIHHO MPU JIIOOBIX YCIOBUSIX.

Ecau B unctyio Boay 100aBuUTh HEOONBIIOE KOJUYECTBO COJIHM, TO TEMIIEpaTypa 3aMep3aHus
oyner... a) <0 6) >0 B) =0 r) HE UBMEHUTCS.

Kakoii Tun KpucTasIMueckon pereTku HMEI0T BEeIeCTBa, 001a/1alolue TOTyTPOBOIHUKOBBIMU
CBOMCTBaMH? a) aTOMHas 0) MOHHAS B) METAJUTMYECKAs T') MOJICKYJISIpHASL.

Jist XuMHUYECKHUX BJIEMEHTOB, KOTOPbIE MMEIOT HA BHEIIHEM 3JE€KTPOHHOM ypoOBHE 1-2
AJICKTPOHA, XapaKTEPHBI a) HEMETANIMYECKHE CBOMCTBA 0) MeTaJJIMYECKHE CBOWCTBA B)
OKHCITUTEIbHBIC CBOWCTBA T') aM(OTEPHBIC CBOMCTBA.

Kakue cBoiicTBa XapakTepHBI JJIsl 3JIEMEHTOB C IMOJHOCTHIO 3aBEPIICHHBIM BHEIIHUM
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33.

OSHEPreTUYECKUM YpOBHEM? a) BOCCTAHOBUTEIbHBIC 0) OKHCIUTEIbHBIC B) METAINTMUYECKUE T)
DJIEMEHT He 00J1a/1aeT HA OJTHUM U3 MEPEUNCICHHBIX CBOWCTB.

Kakumu cBoiicTBamu 00a7at0T d-371€MEHTHI? a) HEMETAUTMYSCKUMU 0) OKUCIUTEIbHBIMH B)
METAJUTMIECKUMH T') THEPTHBIMH.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

ITpenmer xumuu. AToM, MoJIEKyIa, HOH. KuCI0THBIE OCTaTKU. XUMUYECKUH 3JIEMEHT.
BasieHTHOCTB U cTeneHb okuciaeHus. [IpocTeie u cilokHbIE BEIIECTBA.

. OCHOBHBIC KJIaCCHI HCOPTaHUYCCKHUX COGHHHGHHﬁI COJIHM, KHCJIOThI, OCHOBaHHsA, OKCHUIBI.

ONEKTPOIUTHI, IEKTPOIUTHUECKAS JUCCOLUALU.

KonnuectBo BemiecTBa. Moibs. Momsipaast Mmacca. 3akoH ABoraapo. MossipHblii 00beM rasa.
VYpasuenue Mengeneesa-Knaneiipona.

Xumuueckue GopMyIibl. XUMHUECKOE ypaBHEHHUE, CTEXMOMETPHUECKUE KO PUITMECHTHI.

3aKOH MOCTOSHCTBA COCTAaBA XMMUYECKUX COECIMHEHMH. 3aKOH COXpPaHEHUsI MacChl BEILIECTBA.
3aKOH 00bEMHBIX OTHOIICHUII.

Xumunueckas tepmoauHaMuka. llonsaTrue XuMuueckon CUCTEMBI. THUIIBI XUMUYECKUX CUCTEM:
OTKPBITBIE, 3aKPBITHIE, N30IMPOBaHHbIE. PABHOBECHOE COCTOSIHUE CUCTEMBI.

. Tunel TepMOAMHAMUYECKHX IMPOLECCOB: 0OpaTUMble, HEOOpaTUMBbIE, CAMOIPOU3BOJIBHEIE,

PaBHOBECHBIE.

ITepBelii 3ak0H TepMOAMHAMUKY. [oHATHE SHTANBNINK. DK30TEPMUYECKUE U FHIOTEPMHUUECKHE
peakuuu.

TennoBoii 3¢ ekt peakuuu. CranaapTHbie ycnoBHs. 3akoH ['ecca.

CnencrBue u3 3akoHa ['ecca. CtangapTHbIE SHTANBIUK (TEIUIOTHI) 00pa30BaHUs BEIIECTB.
TepMoxuMHUYECKHE YPaBHEHHS U UX OCOOEHHOCTH.

ITonsiTue sHTpONIMU. BTOPOU U TpETUH 3aKOH TEPMOAVHAMUKH.

CaMonpou3BOJIbHBIE MPOLECCH. DHTAIBNUNHBIA U SHTPONUNHHBINA (AKTOPBl XMMHUYECKHUX
peakuumii. DHeprus ['n66ca.

Xumunueckass KUHeTUKAa. ['OMOTeHHbIe U reTeporeHHble peakuuu. CKOpocTh XMMHUUYECKOU
peakuuu.

3aKOH JEHCTBYIOIMX Macc U CKOPOCTU XUMUYECKOM peakuuu. KoHcTaHTa CKOpOCTH peakLuy.
Kunetndeckoe ypaBHEHUE PEAKIIUH.

Bnusinue Temmneparypsl Ha CKOPOCTh XuMHueckoi peakuuu. [Ipasuno Bant-TI'odda.

VYpaBHenune AppeHnyca. DHeprus aKTUBALMM XUMHUECKOH peakuuu. BiusHue karanuszaTopa Ha
CKOPOCTbh XUMHYECKOM peakuuu. Katanus.

OO6patumMble 1 HeoOpaTUMBbIEe peakuu. XUMU4eckoe paBHoBecue. KoHcTanTa paBHOBeCHS.
CMmenieHue XMMHUYECKOIO pPaBHOBECUS NPU H3MEHEHUU KOHIIEHTpPAlUHW, AABIIEHUS,
temneparypsl. [Ipunnun Jle-Illarense.

Onextpoxumusi. OKUCIUTEIBHO-BOCCTAaHOBUTENbHBIE peaklinu. CreneHpb okucienus. [Ipouecchbl
OKHUCJICHUS U BOCCTAHOBJICHUS.

DneKTpoHble IPoLECChl. JIBOHHOM 31EKTPUUECKUI CII0M. DIIEKTPOIHBIN TOTEHIMAI.
'anpBaHMYECKUI 3JIEMEHT. AHOJOHBIE M KaToAHble mpolecchl. CxeMma rajJbBaHUYECKOTO
AIIEMEHTA. DJIEKTPOABMIKYILAsl CHUJIA FAJIbBAHUUYECKOTO 3JIEMEHTA.

CrangapTHbBI BOJOPOAHBIN 3JIEKTPOJ. DIEKTPOXUMUUYECKUM psi HAIPSKEHUH METAJIOB.
VYpasuenue HepHcera.

OnexTpoan3. 3aKOHOMEPHOCTH IIPOTEKAHNUS AIEKTPOJIN3a B paCTBOpaX U pacIjiaBax.

3axonbl @apazest. Beixo no Toky.

Koppo3us metannos. XuMudeckas U 3J1€KTPOXUMHUYECKast KOPPO3Usl.

MeTopl 3a1UThl OT KOPPO3UHU. 3ALUTHBIE TTOKPBITHSL.

PactBop. PacTBopuTens. PazbaBieHHbIe 1 KOHIIEHTPUPOBAHHBIE PACTBOPHI.

Crioco0bl BeIpaXXeHUS KOHIICHTPAIIUU pacTBOpPOB. DaKTOp SKBUBAJIEHTHOCTH KUCJIOT, COJICH U
OCHOBaHUHU.

CrniocoObl TPUTOTOBIICHHS PACTBOPOB.

DONeKTPOIUTHI U HEINEKTPoauThl. CTeneHs nucconuanui. CUIbHbIE U ClIa0ble AJIEKTPOJIUTHI.
Kaxy1miascs cTenenpb IMCCOUUAIMU CHIIBHBIX 3JEKTPOIUTOB. M30TOHNYeCKHid KO3(pPULneHT.
KomuraTuBHble CBOMCTBA pacTBOPOB AJIEKTPOIUTOB, HEAIEKTPOIUTOB. OCMOC, OCMOTHYECKOE
JlaBJICHUE.

3axoH Payuns. [loHrkeHne naBieHus HaCBILIEHHOIO Iapa paCTBOPUTENS Ha/l pACTBOPOM.
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[Tonn>keHne TeMIepaTypbl 3aMep3aHUs U MOBBIIIEHHE TEMIIEPATYpbl KUIIEHUS pacTBOpa IO
CPaBHEHMIO C YUCTBHIM PACTBOPUTEIIEM.

Crtpoenue atoma. KBaHTOBO-XUMHUYECKasi MOJICNIb CTPOCHHS aTOMa. DIIEKTPOHHOE 001aKo.
AToMHas opouTaib. DJHEPreTHIECKHNE YPOBHU U MOAYPOBHU. KBaHTOBBIC UHnCIA.
[lepuoanueckuii 3aKOH U MEpUOIUYECKas cUCcTeMa XuMHUeckux aneMeHToB J[.M. Menaeneena.
DNeKTPOHHBbIE KOH(DUTYpaIIUM AaTOMOB XUMUYECKUX JIeMEHTOB. [IpoBai anekTpoHa.

['naBHBIE ¥ MOOOYHBIE MOJATPYIINBl B NEPUOJAUUYECKON CHUCTEME XMMHYECKUX DJIEMEHTOB.
BaneHTHOCTh XUMHUYECKUX JIEMEHTOB.

Panuychl XuMHUYEeCKUX JIEMEHTOB M UX U3MEHEHHE T10 TeproiaM U TPYIINaM.

H3MeHeHne 3/1eKTPOOTPULIATEILHOCTH B IEPUOIUYECKOM CUCTEME XHUM. 3JIEMEHTOB.

CpoJIcTBO K 3JIEKTPOHY U SHEPrusi HoHU3aluu. VX u3MeHeHue 1o nepuojam 1 rpyImmam.
CewmeiicTBa 3J1€MEHTOB B NEPUOIUYECKON CHCTEME, UX AJIEKTPOHHbIE KOHPUTYpalluu U 001IHe
CBONCTBA.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA XMMHYECKHX 3JIEMEHTOB, W3MEHEHHUE IO
nepuoaaM U rpyrmmam.

Merannuyeckue U HEMETAJUIMYECKHE CBOMCTBAa XMMHYECKHUX 3JIEMEHTOB, U3MEHEHHUE IO
nepuoaaM U rpymmnam.

XuMHYecKas CBS3b U €€ XapaKTePUCTUKHU: JIIMHA CBSI3U, BAJIGHTHBIN yToJl, SHEPTUsI CBSI3U.
KoBasieHTHast CBSI3b, TOHOPHO-AKIECTITOPHBIA 1 OOMEHHBIM MEXaHU3MBI €€ 00pa30BaHUSI.
[TonspHocTh cBsA3u. KoBaneHTHast mossipHas M HETIOJSIPHAS CBS3b.

OcHOBHOE U BO30YXJEHHOE COCTOSIHHE aTOMOB. BaJeHTHOCTh XMMHUUYECKHX 3JIEMEHTOB B
COCJIMHEHUSX.

Kpucrannuueckas pemetka U ee XapakTepUCTHKAa. XUMHYECKUE THUIBl KPUCTATIUYECKHUX
pEIIETOK.

ATOMHBIE KPUCTANIMYECKUE PEIIETKH U UX XapaKTepuCcTUKU. CBONCTBA COCTMHEHUM.
MonekynsapHble KPUCTAUIMYECKUE PEIIETKH, CBOMCTBA COCUHEHMIA.

HonHast cBsI3b M HOHHBIE KPUCTAIITNYECKHE PEIIETKH, CBONCTBA HOHHBIX COSTUHEHHH.
Merannuueckas CBsI3b U €€ XxapakTepucTuku. CBOMCTBA METAJLIOB U CILIABOB.

9.1.3. IlpuMepHBIii epedeHb BAPMAHTOB HHAUBUAYAJIbHbBIX 3aJaHUI

HuanennyanbHoe 3adadde «OCHOBHBIE KIAcChl HEOPTaHHYECKHX COeHHEHHE
BAPHAHT Mol

1. ¥Ka®#HTe, K KaKoMy KIACCY HeOpraHHYecKHX COSOHHEHHI (KHCIOTBI, COMH, OCHOBaHHA,
OKCHOBI, OHHApHEIE COeJHHEHHA) OTHOcATcE ciegyiomme eemectea: CaS04, CraSi. TiO.
Ba(OH)2. H:S. NaiPO4, Fex0:, NaOH. H2504, AIN. Hazoewrte nx. Hanmummte yvpapmenmns
3MEKTPONHTHYIECKOH JHCCOMHALINE 3THX COSTHHEHHH.

2. VEawmTe, K KaKoMV EIACCY HEOPraHWYIerKHX COSOHHEHHH OTHOCATCH BEINecTEA. HHTPHI
bopa, cviabdat memesa (II), HHMTpaT MarHmM4, cepHad KHCI0Ta, (TOPOEOZOPOOHAA KHCIIOTA,
THIPOKCHI aMMOHHA, IHIpokcHI HEkend (II). okcuz docdopa (V). okcHI amoMHHEA, OKCHI
pepuimig.  HamummTe HMX XHMHY9ecKHe (QOPMVILEI W VPABHEHHS MIEKTPOIHTHYECKOMH
JHCCOITHAIIHH.

Hupueuayaasaoe 3agaane «PacdeTsl ¢ KOIH9eCTEOM BeljecTBa»
BAPHAHT Nel
1. Ckompko MomeKkya cogep##Tca B 2 ya H2 mpH HOpMansHEIX VCIOBHAK
2. Bermcauts Maccy 0.5 »® Cly mpwm 20 °C 1 gasaensm 100 xI1a.
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HuanenayansHoe 3agaHHe «JHepreTHKa XHMHYeCKHY NPOOECCoB. X HMHYecKast
TepMOIHHAMHKA
BAPHAHT N1
1. Paccuutaiite TenmoeoH 3ddexT peaxnmuu obpazopanmud oKcHIa vraepoga (IV), sanummite
TEPMOXHMHIECKOE VPAEHEHHE PEaKITHH.
Cizpagum + O2¢z = CO2¢2
Cronsko vIIepoda H CKONBKO KHCIOPOZA (B rpaMMax) ECTVIIHIIO B PEakIIHED, IIPH KOTOpoil

3 eeimemanock 39 35 k]lx TermmoTer?
2. PaccauTaE H3MeHeHHEe 3HEpPTHH | HOOCAa, VCTAHOBHTE, BOSMOMHO JIH CAMONPOHIEOIBHOE
mpoTekanme peaximu mpu 27 'C.
Cu g + ZnQ tme) = CUQ (me) T 1 (ug)
3. IlokasmTe pacderoM, OPH KAKHX TEMIIEPATVPAX PEakItHd OVIEeT HpoTeKaTk E 00paTHOM
HATIPABIeHHH.
280215 Q120 =250
HuasenavanknHoe 3a0adHe « XHMHYECKAA KHHETHEA
BAPHAHT N:ol
1. HanummTe KHHETHYECKOS VPABHEHHE PeaKITHH:
C:Ham + Hipg = C2Haz
Kax mamenuTcd cKOpPOCTE PeakIiHH, ecliH: ) B CHCTEMEe VESIHYHTE JABIeHHE B 3 paza; b)
4 VEENHIHTE KOHICHTPAITHED 3THISHA B D pas; B) VMEHBIINTE KOHIIEHTPALlHK EOSOPoda B 2
' paza’
2. Bo cromsko paz BO3pacTeT CKOPOCTE XHMHYECKOH PeaklHH [IPH NOBBIMIEHHH TeMIEPaTVPEL
ot 20 70 45 °C, ecn TemmepaTypHELT Ko3dduIHEHT cKOpoCTH peaknuu pagex 2,37
3. PaccumTafiTe SHEPIHIO AKTHEAIIHHE PEeakIIHH, €CTH CKOPOCTE 3Tofl peaknuu mpu 23 'C & 10
paz bomasme, em mpu 10 °C?
HuasenayanknHoe 3a0aHHe « X HMHYECKOE PABHOBECHEY
BAPHAHT N:ol
1. B xaxoM HampaelIeHHH OVIST IPOHCXOIHTE CMEIIEHHE PABHOESCHA PeaKIIHI
Nzgg + Oz = 2NOvz ; AH=182,6 Il
BCIHM: 4) VEENHNYHTE TeMIIEpaTvpy, 0) VMEHBOMTE JABASHHE B CHCTEMe, B) IIOHHIHTE
5. KOHIIEHTPAIIHID 230Ta.
2. 3anummrTe BRIpaeHHEe KOHCTAHTEL PARHOESCHA NI PEaKIIHN:
280 + Oz = 285031
BrrascanTe KOHCTAHTY paBHOBecHS W HA9aIbHBIE KOHLEHTPAalHH peareHTOB, eciH
KOHIIEHTPAIIHH EEMECTE B MOMEHT PABRHOESCHA DBRUH paBHbl: [S02] = 5 moms/m; [02] =13
Moae/q; [SO3] = 4 Mons/m.
Huagnengyvaneuoe 3agaane «[ ansEaadgeckHid 37 1eMeHT»
BAPHAHT Nel
1. 3anmmcaTs cxeMy FalsBaHWYECKOTO 3IeMEeHTa, COCTOAMIEro M3 AMOMHHEHEEOTO H HHKETEEOT D
3IEKTPOJOE, IOrPVIEEHHEIX B PACTEOPEL CEOHX CONel; HANMCATE VPABRHEHHS 31eKTPOIHEIN
6. OpOLECcCOR; HANHCATE VPABHEHHe pPeakIiHM, KOTopad NOpPOTeKdeT B TalbBaHW9IecKOM

37eMEHTE, pPACCIHTATh SIEKTPOJBHGEVIOVED CHIV TaTbBAHHYECKOTO 3IIEMEHTA IpH

CTAHJAPTHEIX VCIOBHAR, PACCIHTATE ISKTPOSBIEVIOVIO CHIV FANEBAHHYECKOT0 JIEMeHTa
1+ r ' F

upu Temmepatype 235 'C u xormenTpamuax C(AY) = 0,1 moms/n; C(Nit™) = 0,1 Moms/n.
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HuauengyaasHoe 3aganHe «JIeKTPOIHI»
BAPHAHT Nel
1. JIns cesyviomsx E€MecTE HANHCaTh VPAaBHEHHA SIeKTPOSHEIX IPOLECCOE IIPH JIeKTPOIHIE H
VEa3aTh, KAKHE IIPOIVETEl 00pa3vIOTCA Ha KaTOJE H aHOJE:
a) paciimae KBr ¢ HepacTEopHMEIME 30eKTpogdani; 0) pacteop CuS04 c HHepTHEIME
7. snexTpogami; B) pacteop KOH c rpaduToEsnME 3nekTpogamu: ) pacTeop NaBr ¢ MegHemM
AHOZOM.

b

Kaxme npogykTel 00pasviOTCA NPH 3IEKTPOIH3e BogHOTO pacTEopa AgNO3: ¢ HHepPTHEIMH
3neKTpoJams ! HanummTe vpaEHeHHA 31eKTPOJHEIX IponeccoE. CKOMBKO EpeMeHH HVEHO
OpPONVCKATh 9Epes pacTEop TOK CHIOH 3.5 A, 9T00B MOKPEITE OPeIMeT C NOBepXHOoCTRI0 80
em? croeM cepetpa Tommmaod 0,005 s (maoTHOCTE cepedpa 10,5 r/end)?

Hupuenayvaasaoe 3aganne «Kopposus Merannos»
BAPHAHT Nel
1. Cocraeuts cxeMy KOPpPOSHOHHOTO TaIbEAHHIECKOTO 3IMEHT3d, EBOSHHEAIOIETO B
atvocdepHEIN VCIOBHSY BO BIAKHOM BOZOVXE IPH KOHTAKTE Mele3a H HHKenrd Hanmcats
8. VPABEHEHHA 3IeKTPOJHEIX IPOLeCcCOR H VPAEHEHHE NPOIecca KOPPO3IHH.
Henesnoe HagemHe nokpelmH cEHENOM. OnpesenHTe THI DOKPEITHE, HATHITHTE VPARHEHHA

b

HWICKTDOOHBIX MPOOECCOE EKOPPOZHH H3IOSIHA B CEPHDfI KEHCIOTE, €dJIH IIOKPRITHE HE
PaspVINEHDO H B (JIVHAE €70 PASpPVIIEHHA, COCTABRTE CREMY IAIBEAHHYIECKOT O JJIEMEHTA.

HugaenavansHoe 3agaade «PacTeopei»
BAPHAHT Nel
1. Kaxopa MomapHas xoHIeHTpanud pacteopa, /00 s xotoporo comepskat 23,32 r H25047
PaccumTafiTe THTp. HOPMATEHVIO KOHITEHTPAITHI) H MACCOEVI) JOMK CEpHOH KHMCIOTEL B
pPACTEOPE, 8CHH eT0 INIOTHOCTE cocTaemaeT 1,02 o/

tod

. Kax waMenuTCcd TeMmepaTvpa KHIEHHS H 2aMep3aHHd IOpH oDpaz0BaHHH pacTEopa IIO
9. CPAaBHEHHK ¢ IHcToH oo, ecid B 100 r 2ogs pacteoputs 60 r caxapozsr C12H220117
3. Bogmo-cnupToRLiii pacTeop, cogepsxammii 15% cmpta (p = 0,97 r/ym) kxpucTammizvercs IpH
Temmeparvpe -7,12 °C. HafiTH MoIApHVIO Maccy CIHPTA H OCMOTHYECKOE JAEJICHHE pacTEOpa
mpu 293 K.

4. TIpm 100 °C gapmeHHe HACEINEHHOTO IIapa BEOZEl Hag pacTEOpoM, cofepsxammm 0,05 mons
cviabdata HaTpuA B 430 r Boger, pasmo 100, 83 klla. Jarmense HaCRIIEHHOTO Iapa BEOOEl IPH
3ToH Temmepatyvpe paemo 101,32 xlla. Onpegensite Ka&VIOVIOCA CTENEHB OHCCOLHAIIHEH
cviasdaTa HATPHA.

9.1.4. IlIpuMepHBIii NepevYeHb TeM JJIs1 KOHCIIEKTOB CAMONOATOTOBKH

OCHOBHBIE TTOHSITHS U 3aKOHBI XMMHH.

3HepreT1/H<a XUMHNYCCKUX MPOLCCCOB. XuMudeckas TCPMOANHAMHKA.
XuMH4ecKass KHHETHKA. XMMUYECKOE PAaBHOBECHE.
DnexTpoxumMmuueckue mnpoueccel. Kopposus meTanios.

PacTtBopsI.

Crpoenue atoma. [lepuognueckuit 3aKoH. XUMHUYECKasi CBSI3b.

SN hE BN =

9.1.5. IlpuMepHBIii IepeYeHb TeM 1JIs1 TBOPYECKHUX 3aJaHuil

3aKOHBI XUMUU B OKPYXKAIOIIeH cpeie.

[TpuMmeHeHrne XMMHYECKUX BEIIECTB U MaTepraioB Ha MPOU3BOICTBE.
[Teproanueckuii 3aKOH U CBOMCTBA XUMHUYECKHUX 3JIEMEHTOB.

[TpuMeHeHne XMMHYECKUX BEIIECTB B OBITY U BO3JICHCTBUE HA OKPYKAIOIIYIO CpEay
XUMHUYECKUH COCTaB, CTPOCHHE BELIECTB U UX (PU3NYECKUE CBOWCTBA.

NhEPOND =
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9.1.6. IlpuMepHBIi MepedeHb BONMPOCOB ISl 3a1MTHI J1a00PaTOPHBIX padoT

. I[aﬁTe ONIPCACICHUC MOHATHIO «XHMHUYCCKasA CHUCTCMa». Hepe‘II/ICHI/ITe THUIIBI XUMHWYCCKHUX

CHUCTEM, JaliTe UX XapakTepucTuky. K KakoMy TUIY XMMHUYECKOW CUCTEMBI OTHOCHUTCS
KaJopuMeTp?

UYrto Takoe TernoBoil agdexT peakunun? Kak oH 0003HauaeTcs, B 4eM U3MEPSIETCs, YeMy OH
paBeH IpH MOCTOSIHHOM AaBieHuun? Jlaiite ompeneneHue 3K30- U IHAOTEPMUUYECKON peaKIuu.
Peakiuus kakoro Tuma npoTeKaeT B JaHHOM 3KCIIEpUMEHTE?

Kak ompenenuth MakCUMallbHYIO TEMIEpaTypy MPOBOJAMMOTO Mpollecca U paccuuTaTh Ha
OCHOBE HKCIIEPUMEHTAIbHBIX TaHHBIX TETIOBOM ekt peakunun?

. Chopmynupyiite 3akoH ['ecca. [loscHuTe cMBICI 3TOTO 3aKOHA Ha MPUMEpPE MPOBOIUMOI

XUMHYECKOM pCaKIuu.

. Beimonusercs au 3akoH I'ecca B JaHHOM BKCHepI/IMCHTe? Yem OGYCJ'IOBJ'IeHa NOrp€IHOCTb

AKCIIepuMeHTa?
UYto Takoe CKOPOCTh XUMUYECKOM peakiinu, OT Kakux (aKTOpOB OHA 3aBUCHUT?

. Kak 3aBucur CKOPOCTh pCaKMu OT NPUPOAbI PEArupyromux BCIJ_IGCTB? HO‘ICMY IUHK BCTYIIACT

B PCaKIHIO C KHCJIOTOH Ooiee AKTHUBHO, YEM 0JIOBO? HO‘{CMy CKOpPOCTb pCaKIM LMHUHKA C
Pa3sHbIMH KUCJIOTaMU paSHI/I‘{Ha?

. Kak 3aBucur CKOPOCTh pCaKIMH OT CTCIICHU HU3MCIBbYCHHOCTHU BeH_ICCTB? Hoquy Inpu

paCTHpaHUU HUTpaTa CBUHIA H Hoauaa Kajlus MOSBISIETCS KeJaTas OKpaCKa? C yeM cBs3aHO
YCUIICHHUC OKpallBAHUA TTIPpU ,I[O6aBJ'IeHI/II/I BOI[BI? HO‘ICMY peaknuus KUCIIOThI C KYCOUKOM MCJia
nacT MCAJICHHEC, UYEM C HOpOH_IKOM?

. Kak 3aBucur CKOPOCTb pC€aKIHHU OT KOHHOCHTPALUHNHU HMCXOIHBIX peareHTOB? Hoquy npu

CMEIIMBAaHUHN PACTBOPOB THOCYJb(haTa HATPUS U CEPHON KUCIOTH cMech MyTHeeT? Kakum
JOJDKEH ObITh BUJ rpaduKa 3aBUCUMOCTU CKOPOCTH PEaKIUU OT KOHIIEHTPAIMU THOCYIb(aTa
HaTpus?

Kak 3aBucHT CKOpPOCTh peakiuu oT TemrepaTypsi? Brinonnsercs nu npasuio Baut-I'odda ms
MIPOBEJICHHOTO KcTepuMeHTa? 3anuimure ypaBHenue Appenunyca. Kakum nomxeH ObITh rpadux
3aBHCHUMOCTH CKOPOCTH PEAKIIUHU OT TeMIepaTyphl?

Urto Ttakoe xumuueckoe paBHoBecue? Kak BiuseT U3MEeHEHUE KOHIICHTPAILUM peareHToB Ha
CMEIlEHNE XUMHUUECKOro paBHOBecusa? Kak MeHseTcs OKpacka pacTBOpa MpU CMEIIMBaHUU
pPacTBOPOB XJIOpHUJIA kKeje3a U poaaHuaa kanus? Kak MeHseTcs okpacka IpH 100aBIeHUHU K
MOJTy4eHHOMY PAacTBOPY UCXOAHBIX PEAreHTOB U MPOIYKTOB PEaKIMU U MoYemy?

UYto takoe snekTponuns? M3 yero cocTouT snekTponuTuueckas sueiika? K xakomy tumy
AIIEKTPOIOB OTHOCSITCS MEIHBIN U TpadUTOBBIC AIEKTPOIbI?

KaxoBsl nmpaBuna anekTponusa B pactBopax? Kakue mpoaykTsl 00pa3yroTcs Ha KaTo/e U aHOJe
IIPH JIEKTPOJIM3E BOJHOTO pacTBopa cynbdaTta mean? Kak Oyner mporekaTh NEKTPOIU3, eCIu
CIyCTS KaKO€-TO BpeMsl TOMEHSTh MOJIIOCH HICTOYHHKA TOKa?

Kak mporekaer sneKkTposin3 pacTBopa cyibdaTa HUKeNs ¢ MeAHbIM aHofoMm? Kak meTomom
AIIEKTPOJIN3a HAHECTH METAJUIMYECKOE MOKPHITHE HAa METAJUIMYECKYIO IeTajb?

Kak mpoTtekaet 37eKTpoiau3 pacTBOpa CEPHOM KUCIOTHI ¢ MeAHBIM aHonoM? [louemy cmycts
KaKoe-TO BpeMs pacTBOp OKpamruBaeTcs B roy0oit nser? Kak mpoucxoauT nepeHoc Meau
aHoza Ha xkaron?

UYro Takoe koppo3us MeTaiioB? KakoB MeXaHU3M 3IEKTPOXUMHUUYECKON KOppo3uu?

[Touemy mpu KOHTAKTe IIMHKA C CEPHOM KUCIOTON HaOIIONAaeTCs BBIACICHHUE ra3a, a MpH
KOHTAKT€ MEJIM C CEpHOM KUCIOTOM - HeT? C 4eM CBA3aHO MHTEHCUBHOE BBIACICHUE Ta3a IpU
KOHTAaKTEe MEJIY U IIMHKA B paCTBOPE CEPHOM KUCIOTHI?

[ToueMy npu MOTpyKEHUH ATIOMHUHUEBOU IMJIACTUHKHU B PacTBOp Cylb(aTa MEIu U CEPHOMU
KHCJIOTHI peakuus He HabmogaeTca? C ueMm cBs3aHO MPOTEKAaHUE PEAKIUU MpHU N00aBICHUU
pacTBopa xjopuaa HaTpus? YUTo MPOUCXOAUT CIYCTS BpeMsi C aJFOMUHUEBON MIACTHHKON?

Yto Takoe pacTBOp, U3 4yero oH cocTout? KakoBbl crocoObl BhIpaKEHUS! KOHIIEHTPAIUH
pacTBOpoB?

KaxoBsl cioco6b! npuroroBieHus pactBopoB? Uto Takoe HaBecka? Kak mpuroTroBUTH pacTBOP
COJIM U3 KpUCTaJUIoruapara?

[ToueMy mpu pacTBOpEHUU BEUIECTB HAOIIOJAIOTCS BhIACIEHNE WK nornoieHue terna? Kakoit
Teru10Bo# 3(pdexT HabI0aeTcs MpU pacCTBOPEHUU HUTpATa aMMOHUS M TUAPOKCUIA Kanus?

4) Kak 3aBHCHUT pacTBOPHUMOCTH BEIIECTB OT TemrepaTypsl? [loueMy npu oxnaxaeHuu pacTBopa
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23.

24.

25.

COJIM U3 HETO BBIJCISIIOTCS KPUCTAJIIbI?

Urto Takoe BomopoAHbIM mokazatenb? Kak ompenenuts peakuuto cpensi? Uto Takoe
WHJIUKATOPbI, KAKOB IPUHIUI UX JECUCTBUA?

Uto Takoe nmepeHachieHHbIi pacTBop? Kak ero moxxao nonyuuts? [louemy npu nobGaBieHUn
KPUCTAJJIMKOB THOCYJIb(aTa HATPUS U MEXaHUYECKOM BO3JEHCTBUU Ha PAacTBOP HAaYMHAETCS
BEIIIaJICHUE OcaIKa?

Yro takoe kpuctammoruapatel? [louemy npu HarpeBaHUU KpUCTaIOrHapara cyibdara Mmeau
OH MEHSET OKpPACKY, a MpH 100aBJIEHNHU BOJIbI CHOBA CTAHOBUTCS TOIy00ro 1Bera’?

9.1.7. IllpuMepHBIii NepevYeHb BONPOCOB sl KOJUIOKBUYMA

IIpuMepHBIii IepeyeHb BOIIPOCOB IS KOJUIOKBUYMa

Bonpocel k konnokBuyMy Nel "Xumuueckass TepMOAMHAMHUKa. XMMHUUYECKass KMHETHUKA U
XMMHUYECKOE paBHOBECHE".

Tema 1. XUMHNUYECKAA TEPMOAMHAMUKA.

1.

Yto M3yyaeT XxuMH4ecKas TepMoaMHaMMKa? JlaiiTe ompeneracHUe MOHATHIO «XMMHUUYECKas
cucreMay». Ilepeunrcnure TUNIBI XUMUYECKUX CUCTEM, NAlTE UX XapaKTepucTuky. IIpusenure
IIPUMEPBL.

. Kakue mapaMeTpsl BIMSAIOT Ha TEPMOJAMHAMMYECKOE COCTOsSIHUE cucTeMBI? YTo Takoe

CTaHJapTHbIE yciaoBuA? YeM XapakTepusyercs TEPpMOAMHAMUUYECKOE PAaBHOBECUE CHCTEMBI?
Kakue Tunbsl TepMOJMHAMUYECKUX NPOLECCOB MOTYT MPOTEKAaTh B XUMHYECKUX CUCTEMax?
JlaiiTe uX XapaKTepUCTUKY.

Coopmynupyiite 1 3aKOH TEpPMOAMHAMUKH, 3aIMIINTE €0 MaTeMaTH4ecKoe BeIpaxkeHue. Jlaite
ompeneieHHe MOHSATHSAM «TEIIoTa», «paboTa», «BHYTpPEeHHAS 3Heprus». Kak MoxHO
MHTEPIPETHPOBATH ATOT 3aKOH MPUMEHHUTENBHO K XUMHUYecKoMy rporeccy? Kakas paboTa yare
BCEr'0 COBEPIIAIOTCS B XUMHUUYECKUX cucTeMax? Kak ee MOXKHO paccuuTarh?

Haiite onpenenenue sHTansnuu. Kak ee Mmoxxno paccunrars?. Kak ona o003Hauaercs, B 4eM
uzMepsiercsa? Uro takoe TernoBoil apdext peakiun? Kak on o6o3Havaercs, B ueM U3Mepsercs,
4eMy OH paBEH NPU NOCTOSIHHOM JaBiieHuM? [laliTe onpeneneHne 3K30- U IHAOTEPMHUUECKOMN
peakimu. YTo MOXKHO cKa3aTh O TEIUIOBOM 3 eKTe 00paTUMOro XMMHYECKOT0o Iporiecca?

. Uro un3yuaer tepmoxumus? Urto Takoe Tepmoxumuueckoe ypaBHeHue? llepeumcinure

0COOCHHOCTH 3alUCH TEPMOXMMHUYECKHX ypaBHEHHMH. UTO Takoe CTaHIapTHAasl SHTAJbIIHS
oOpa3oBanus BenlectBa? Kak oHa 0003HayaeTCs, B YeM U3MEPSETCS U KaKUe 3HAYCHHUS] MOXKET
IIPUHUMATB?

Chopmynupyiite 3axkon ['ecca. [loscHUTE CMBICI ITOTO 3aKOHA HA MPUMEPE XUMHUUYECKOU
peakunu. Chopmynupyiite cinenctsue u3 3akoHa ['ecca. IIpuBenure maremaTudyeckoe
BBIP@XEHUE, MOSICHUTE, IJIs pacdyeTa KakoW BEIMYMHBl OHO MPUMEHSETCS.

Yro Takoe sHTponusa? B uem oHa nsmepsercs, Kak o6o3HayaeTcs? Kak ee MOKHO paccUuTarh?
Ot kakux (akropoB oHa 3aBucUT? [losicHUTE Ha TpUMeEpe, KaK U3MEHSIETCSl SHTPOIIUS BEIIECTBA
Ipu NoBbIIIEHUU TemunepaTypbl. C 4yeM cBs3aHbl 3TU U3MeHEeHHUs? B kakoM arperaTHOM
COCTOSIHMM 3HTPOINMS caMasi BbICOKas U noueMy? UTo Takoe cTaHAapTHas HTPOINMs BELIECTBA,
KaK oHa o0o3HayaeTcs, B ueM uMepsercsa? Kak MOXKHO paccunTaTth U3BMEHEHHE SHTPOIUU B
npouecce XuMudeckux peakuuii? IlpuBequte MaTeMaTn4eckoe BHIPAKEHUE.

Chopmynupyiite 2 3aKOH TepMOAMHAMUKH. J[JIsT KaKUX CHCTEM OH mpuMeHuM? Moxer nu
peakuus MpoTeKaTh ¢ ymMeHblieHueM sHTponun? Kakue nBa hakTopa sSBISAIOTCS ABUKYIIEH
CUJION CaMOITPOU3BOJILHOTO NMPOTEKAHMS peaKLuu?

Kax paccuurtars snepruto ['m66ca? Kak ona obo3Havaercs, B ueM uzmepserca? g yero
UCIIOJIb3YETCs 3Ta BeinunHa? KakoBbl KpUTEpUH CaMONIPOU3BOJIBHOTO NIPOTEKAHUS PEAKIUU B
pSMOM U 0OpaTHOM HarpaBJIeHUH?

Tema 2. XUMHNUYECKAA KUHETUKA. XUMNYECKOE PABHOBECHE.

1.

Yro u3yuaer xumuueckas kuneruka? Uto takoe konueHtpauusa? Kak ona obo3navaerca? Kak
U3MEHSETCS KOHIEHTpAlMs UCXOAHBIX PEareéHTOB U MPOAYKTOB IPU NMPOTEKAHUU PEAKLIUU?
[IpuBenure npumep. JlaiiTe ompeneneHue CKOpOCTH XMMHUYecKoM peakinuu. Kak oHa
obo3Hauaerca? Kak ee MoxHO paccuutarb? UTO Takoe 3leMEHTAapHBIA aKT peakuuu?

. Uto Takoe roMoOreHHnle U rereporeHHsle peakuuu? llpuBeaure npumepsl. YTto Takoe

oOpatumble 1 HeoOpaTtumble peakiuu? [IpuBeaure npumMepsl.

. OT Kakux (paKTOPOB 3aBUCUT CKOPOCTh XUMHUYECKON peakuuu? Kak u3MeHseTcsi CKOPOCTh IpHU

HU3MCHCHUU CTCIICHU OUCICPCHOCTHU, arp€raTHOro COCTOSHHA, BHCIIHCTO SHCPreTHYICCKOTO
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BO3JIEUCTBUSA?

4. Kak 3aBUCUT CKOPOCTh XUMHUYECKONW PEaKIMu OT KOHIEHTpamnuil peareHToB? ChopmMynupyiite
3aKOH JEHWCTBYIOIIMX MAacC AJs CKOPOCTHM XUMHUYECKOW peakuuu. [IpuBenurte ero
MaTeMaTuieckoe BelpaxeHue. [loscHure, kakue BeTUYMHBI UCTIONB3YIOTCS B 3TOM BBIPA’KEHUU.
Uto Takoe KMHETHYECKOe ypaBHeHHE peakiuu? Kakue ecth npaBuna 3anucu 3/AM nns peakuuit
C y4acTHEeM TBEPAbIX U ra3000pa3HbIX BemecTB? UTo Takoe KOHCTaHTa CKOpOCTH peakimu? Kak
oHa 0603HayaeTcsi? OT 4ero oHa 3aBUCHUT?

5. Kak 3aBHCUT CKOpPOCTh XMMHUYECKOU peakuuu OT TemmnepaTypbl? OTBET MOSICHHUTE.
Chopmynupyiite npaBuio Bant-I'odda, nmpuBeaure ero maremarudyeckoe BeipaxkeHue. Yto
MOKa3bIBaeT TeMIEepaTypHbId K03 duimeHT ckopoctu peaknun? Kak oH 0003HavaeTcs U 4emy
MOKET OBITh paBeH?

6. Uto takoe s3(pdextuBHOE coynmapenue dactui? Kak m3MeHseTcs 3HEpreTuka CUCTEMBbI MIPU
nepexoje OT UCXOAHBIX peareHTaM K mpoaykraMm peakuuu? Ilpuseaure rpaduyeckuii nmpumep,
OTBET mosicHuTe. UTO Takoe sHeprus akTupBanuu peaknuu? Kak ona o6o3HadaeTcs, B 4eM
n3Mepsierca? OT yero oHa 3aBucuT? Kak CBSI3aHbI CKOPOCTh PEAKIIMU U YHEPTUs aKTUBALMU?
[IpuBenute ypaBHeHue Appenuyca. [loscHuTte, kakue BEJIUUYUHBI B HETO BXOJAST U KAKYIO
3aBUCHUMOCTh YCTAaHaBJHMBAET 3TO ypaBHeHHe. UTo Takoe karanu3atop? KakoB mMexaHU3M
JIEUCTBUA KaTanu3aTopa?

7. JaiiTe omnpeleneHne XMMHYECKOro paBHOBecHs. UTO Takoe paBHOBECHAsh KOHLEHTpaIus
BemecTB? Kak oHa o6o3navaercs? Uto Takoe koHcTaHTa paBHOBecHs? Kak oHa o0o3HavaeTcs?
Hanumure mMaremaTuyeckoe BbIpa)K€HHE JJI1 KOHCTAHThl paBHOBECHS, MOSICHUTE, KaKue
BEJIMYMHBI TaM HCMOJIb3yloTca? KakoBbl mpaBuia 3alucu KOHCTAHThl PaBHOBECHS, €CJIU B
XUMHUYECKON peaKIK y4acTBYIOT TBEpP/IbIe UM ra3000pa3HbIe BeuiecTBa?

8. Kakue (hakTopbl BIUAIOT HA CMEIICHUE XUMHYECKOT0o paBHOBecus? [losicHuTe, 4TO O3HAYaeT
CMEIIIEHHE XMMHUUYECKOTO PaBHOBECHsS «BIEBO», «BmpaBo»? Cdhopmymupyiite npuniun Jle-
[Marenve. Kyna cmemniaercss paBHOBECHE MPU MOBBIIMICHUH WM MOHUKEHUU TEMIIEPaTYphI,
JaBJICHUSI, KOHIEHTpaluu?

Bomnpocsl k komnokBuymy N2 "Onektpoxumudeckue npoiecchl. Kopposust metauio. PactBopsr”.

Tema 1. QJIEKTPOXMMHUYECKUE ITPOLECCBI. KOPPO3UA METAJIJIOB.

1. Yto u3ydaer 3IeKTpOXUMuUA? 3a CYET YEro MPOTEKAOT IEKTPOXUMUUECKHUE mporecchl? YTo
TaKoe OKHCIIUTEIbHO-BOCCTAHOBUTEbHBIE peakiuu? [laiiTe onpeneiaeHne MOHATHSAM «CTENEHb
OKHCJICHUS», «BOCCTAHOBUTEIDY, OKUCIUTENbY, «OKUCIECHUE, «BOCCTaHOBIEHUEY. [IpuBenuTe
MIPUMEPBHI.

2. Yto takoe snektponbi? M3 yero m3 uizroraBiauBaroT? Kakue mporiecchl NpOUCXOAAT Ha
MOBEPXHOCTU METAJUTMYECKOr0 3JIEKTPOJia MPU MOTPYKEHUU €ro B paCTBOP MOHOB ITOTO Ke
MeTtanmna? Kak oOpasyercs ABOWHOUM 3JeKTpUUECKHU ciaoi? UTO Takoe 3JIeKTPOTHBIN
noteHnran? YTo Takoe paBHOBECHBIN AIEKTPOAHBIN moTeHInan? Kak on o0o3Havaercs, B 4eM
nsmepserca? Uro xapakrtepusyet sta BeauuuHa? OT dero oHa 3aBucut? 6. Uto Takoe
CTaHAAPTHBIN BOJOPOAHBIN 3yiekTpoA? [nsg dero oH ucnonb3yercs? Uemy paBeH €ro
AIEKTPOAHBIA MOTEHIUAI?

3. Uto Takoe CTaHAapTHBINA 3JIEKTPOIHBIN moTeHIMan Metauia? Kak oH o6o3HavdaeTcs, B 4eM
n3Mepsierca? Uto xapakrepusyer gaHHas BennuuHa? Kakue 3Haue€HHs OHA MOXKET MPUHUMATh?
Ot kakux (HaKTOPOB 3aBUCHUT AJICKTPOAHBIN MoTeHIMan? [IpuBeauTe MOJIHOE U COKpAIICHHOE
ypaBHeHus: HepHcra. [losicHuTe, kakue BEIWYUHBI TaM HCHOJB3YIOTCS. B Kakux ciaydasx
UCIIOJIB3YIOTCS ATU ypaBHEeHHMsA? UTO mokas3pIBaeT psiJ AIEKTPOXUMHUUYECKUX HaNpsKEHUI
MeTauioB? Kak pacrnosiokeHbl MeTalibl B 3ToM paay? C dueM cBsi3aHa BOCCTAHOBUTEJIbHAs
CIOCOOHOCTH METaJIOB?

4. Yto takoe raipBaHM4YecKuil sneMeHT? M3 dero on coctout? M300pa3ure yCcTpOUCTBO
rajbBaHMUYECKOro sneMenTa. Kak 3apspkeHbl KaTo/ U aHOJ B ranbBaHMueckoM annemente? Kakue
NPOLECChl MPOTEKAT y MX MOBEpXHOCTU? ['Ie BO3HUKAET JJIEKTPUUYECKUN TOK B
rajbBaHUYECKOM 3JieMeHTe? B KakoMm HanpaBlie€HUU JABUXKYTCS AJIEKTPOHBI B FaJIbBAHUYECKOM
snemenTe? Ha mpumepe rajipBaHWUYecKoro 3yieMeHTa JlaHudmsa-SkoOu paccKakuTe Kakue
AIEKTPOXUMHUYECKHE MPOLIeCChl TaM MpoTekaroT. Hanuimure ypaBHeHHUs peaklyil Ha KaToie U
anojze. Kak 3anuceiBaeTcsa cxema rajabBanndeckoro sneMmenta? Ilpusegure npumep. Uto takoe
AIEKTPOABMXKYILAasl cuila TrajbBaHudYeckoro snemeHta? Kak oHa oOo3HayaeTcs, B yeMm
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mmepsiercsa? Kak ee MOXKHO paccuuTarh?

5. Uto takoe anektponus? M3 4yero cocTouT cucrema, riae mpoTekaeT 3ekTpoiaus? M3oopazure
rpadudecku. Kak 3apsokeHbl KaToa U aHOA TIpH dJiekTposn3e? Kakue mporecchl mpoTeKarT y
MOBEPXHOCTH IEKTPoA0B? Kakue TUIIbI 3JIEKTPOIOB UCIIOIB3YIOTCS MIPH AeKkTpoiause? U3 yero
oHu wu3rotaBauBawTcia? [lpuBeaute npumMepsl. KakoBbl 3aKOHOMEPHOCTH MPOTEKAHUSA
ANIEKTpoau3a B paciuiaBax? Kakue mpouecchl NpoTeKaroT Ha aHone U katonae? IlpuBenute
npumep. KakoBbl 3aKOHOMEPHOCTH MPOTEKAaHUS 3JEKTpoan3a B pacTBopax? Kakue mporieccsl
MpOTEKAlOT Ha aHoze U kartoae?lIpuBeaure mpumMepsl.

6. Chopmynupyiite 1 u 2 3akonsr ®apanes. [IpuBeagure UX MaTeMaTHYECKOE BBIpAKCHUE.
[TosicuuTe, Kakue BEJIUYMHBI TaM HCIOJb3YIOTCS U UX €AUHUIBI U3MepeHus. s kakux
pacyeToB MPUMEHUMBI 3TH 3aKOHBI? UTO Takoe BbIXo Mo TOKYy? Kak ero MoKHO paccuuTaTh?

7. Yrto Takoe koppo3us MeTamioB? Uem xapaktepusyetcs npoiecc koppo3un? [louemy kopposus
HETaTUBHO BJIMSAET Ha METaJIMUeCKHe KOHCTPYKUMHU U uzfenus? YTo Takoe XUMUYECKas
Koppo3us? B kakux cpenax oHa mporekaeT? Kakue ObIBalOT THUIIBI XUMUYECKOU KOPPO3HUH?
[IpuBenute npumepsl. B ueM 3akiodaeTcss MEXaHU3M XUMUYECKOW Koppo3uu? Hanummre
ypaBHEHHUsI peakluid, mpuBeauTe npumMepsl. OT Kakux (HaKTOpPOB 3aBUCUT CKOPOCTh XMMHUECKON
Koppo3un? [loueMy y HEKOTOPBIX METAJJIOB CO BPEMEHEM CKOPOCTh KOPPO3UHU 3aMeisieTcs?
Kaxkas cpena cnmocoOctByeT npotekanuto koppo3uu? [Ipusenute npumepsl. [louemy ¢ poctom
TeMIepaTypbl CKOPOCTh KOppo3uu Bo3pactaeT? Kakue mecra B U3JEIUAX U KOHCTPYKIUAX
SBIIIOTCS KOPPO3UOHHO-OMACHBIMH U ITOYeMy?

8. UTo Takoe 3JeKTpoOXUMHUEcKas Koppo3us? B kakux cpenax oHa npoTekaeTr? B uem
3aKJII0YAETCS MEXaHU3M JJIEKTPOXUMUUeCcKor koppo3un? Kakas cpena eii ciocooctByet? Ha
IpUMepe KOPPO3UM CTaIU KHUCIOPOIOM BO3JyXa BO BIIAXKHOH cpeie MOSICHUTE MEXaHU3M
NpPOTEKaHUsl JJIEKTPOXUMUUYECKOW Koppo3uu. Kakue meramnsl Haunbonaee MOIBEPKEHBI
koppo3un? [loueMy HEKOTOpbIE METaJlJIbl, HECMOTpPSI Ha UX BBICOKYI0 BOCCTAHOBHUTEIbHYIO
CIOCOOHOCTH, HE Mo/BepratoTcs kopposun? [IpuBeanre npuMepsl TAKUX METAJLIOB.

9. Ilepeuncanre METOBI 3aIUTHI METAJJIOB OT KOPPO3uU. UTO Takoe JIerupoBaHUE METAJJIOB?
Kakue BemjecTBa BBICTYMAIOT JISTUPYIOIUMHU J00aBKaMU M KaK OHHU BJIMSIOT Ha CBOICTBa
Metajuia? [loueMy mpu JerupoBaHUM MeETajlja CKOPOCTh KOpPpo3uu 3amemisercsa? Uem
00YCJIOBJIEHO TO, UTO COBPEMEHHBIE CTAJIU SIBJSAIOTCS HepKaBelomUMH? UTO Takoe 3alluTHbIE
NoKpbITUA? M3 yero oHW u3rotaBiauBarTcsa? B yeM oTinnyMe KaTOIHBIX U aHOJHBIX
METAJUIMYECKUX MOKPHITUN? [losSICHUTE MEXaHU3M 3aIUThl TAKUX MOKPBITUM HA MpUMEpax.
Kakue HemocTtaTku €CTh y TOTO WJIM MHOrO THUMNA MOKpbITUS? W3 yero u3roraBiuBaIoT
HEMEeTaJJInYecKue 3aluTHble NoKpbITUa? I[lpuBenure npumepsl. KakoBbl HEAOCTATKU TaKUX
nokpeiTuii? Ha 4eM oCHOBaHBI METOJIbI AIEKTPOXUMHUYECKOM 3amuThl? [losicHuTe MeXaHu3M
AIEKTPOXUMHUYECKON 3alIUThl Ha MPUMEpPE METOJa MPOTEKTOPHOM 3aIMUTHI CTAJIbHOTO
TpyOOIpoBOAa B MOPCKOM Bozie. UTO Takoe katoaHas u aHoaHas 3amuTta? [losicHuTe MexaHusm
3alIUTH HA puMepax. Pacckaxure 00 M3MEHEHUH CBOWCTB KOPPO3HMOHHOM cpeabl. Kaknumu
crocobamu oHO gocturaetcsa? Kakue hakTopbl HY»KHO YYHUTHIBaTh MPU KOHCTPYHUPOBAHUU
U3JIENIHHA, YTOOBI IPEOTBPATUTH MPOLIECCH] MPOTEKaHUs KOppOo3uu?

Tema 2. PACTBOPBI.

1. Yto Takoe pacTBOp, PaCTBOPEHHOE BEUIECTBO, pacTBopuTeib? llpuBenute mpumepsl.
[IpuBeaute knaccudukanuio pacTtBopoB. KakoBbrl cXxojcTBa/OTAHYUS PacTBOPOB C
MEXaHUYECKUMH CMECAMHU U XUMHUYECKHUMHU coeduHeHusMu? Uto u3 cebs mpeacTaBiseT
pacTBOp, COTJIACHO COBPEMEHHBIM MpecTaBiaeHUsIM? ONUIINTE TPOIECC PACTBOPEHUS TBEPIOTO
Tena B KUAKOM pacTBopuTene. Kak mpoucxoauT KpucTamu3anus?

2. YUrto takoe kKoHmeHTpamusa? UTo Takoe HACHIMICHHBIN, pa30aBIeHHBIA, KOHIICHTPUPOBAHHBIN
pacTBop? OnumuTe crnocoObl BEIPaKEHUSI KOHIEHTPALUMKA PACTBOPOB, IPUBEAUTE 0003HAUCHUS,
dbopMyIIbl 1715 pacueTa KOHIIEHTpAlui, eUHUIBI U3MEpeHHs (MaccoBasi 0Jis, MOJISIpHAsl 1014,
MOJISIpHas KOHIIEHTPALMsI, MOJIsJIbHASA KOHIIEHTpAlLMsl, HOpMajbHasi KOHIIEHTpauus, TuTp). Kak
MOHO KpaTKO 0003HAYMUTh €AMHUIBI U3MEPEHUS MOJSPHON U HOPMaJbHON KOHLEHTpALUU?
[TpuBeaute nmpumep. Kak paccuntbiBaeTCa SKBUBAJIEHT JUISl KMCJIOT, OCHOBAHUH, COJICH?

3. Yto Takoe pactBopuMocTh? [IpuBeauTe kiaccudukaiyioo BemecTB Mo uX pacTBopumMocTtu. Kak
BJIMSIET MOJSPHOCTH BEIIECTB Ha HX pacTBopumocTh? Kak Biuser temmepatrypa Ha
pacTBOpUMOCTh BemecTB? UTO Takoe NMepeHachIeHHBIH pacTBOp? B Kakux yCIOBHUSX €r0
MO>KHO MOJIy4HuTh? B Kakux ciydasx n30bITOK paCTBOPEHHOI'O BEIIECTBA HAYMHAET BbINAaTh B
0CaJI0K U3 MepeHachileHHoro pactBopa? 8. Kakue mpouecchl IpoTeKaT nMpu 00pa3oBaHUU
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pactBopa? Kak m3MeHsieTcst mpu 3ToM dHeprus cucrembl? Kakumu dakropamu onpenensercs
TeTI0BOM 3(pdeKT mporiecca pacTBopeHus?

4. Yto Takoe coJbpBaTallMs, TUApPATALMs, COJbBATHI, THAPAThI? UTO MmpeacTaBisiOT COOO0M
kpuctannorunpatsel? IlpuBenute mnpumepsl. Yem oO0ycioBieHO oOpa3oBaHHE
KpUCcTaIoruapatoB? UTo Takoe 37IeKTPOIUTHI, HEANEKTPOoanuThl? Kakue BelecTBa OTHOCATCS K
TOMY WJKW WHOMY Tuny? UTo Takoe 3JeKTpoJuTudeckas auccouumanus? Yto takoe
W30TOHHYECKUN KO3P(PUIHEHT, 4eMy OH MOXKET OBITh paBeH, OT 4ero 3aBUCUT? UTo Takoe
crenenb nuccounanuu? Kakue BemecTBa OTHOCITCSA K CIA0BIM U CUJIBHBIM 3JIEKTPOIUTAM U
noyeMy? OT 4Hero 3aBUCHUT CTENEHb AuUcconuanumu? YTo Takoe Kaxymasici CTEIEHb
nucconnanuu? JJis Kakux pacTBOPOB MPUMEHUMO 3TO noHATHE? Kak ee MOXHO paccuuTaTh?
Kak 3anucpiBaeTcs BpIpakeHHE KOHCTAHThI TUCCOIMAIMH AJI Ca0bIX AMeKTpoiauToB? OT uero
3aBUCUT KOHCTaHTa aucconuanuu? YTto moka3piBaeT 3Ta BenauuuHa? [IpuBenute 3akoH
pa3Benenus OcraBanpaa. Kak 3aBUCHUT CTeNeHb TUCCOLMALIMN OT KOHIEHTPAILUHU SJIEKTPOIUTa?

5. IlpuBenuTe ypaBHEHHE JICKTPOIUTHYECKON AUCCOMALINKU BOJbI. K KaKOMy THIY 3JIEKTPOJIMTOB
oHa otHocuTca? UTo Takoe MOHHOE MpousBeneHue Boasl? Uemy oHo paBHO? Uemy paBHaA
KOHIICHTpAIUsl MOHOB BOJAOPOJA U THAPOKCOrpyNI B HelTpaibHOM pacTBope? KakoBo ux
COOTHOIIIEHHE B KUCJOW U mIeJ04yHou cpene? UTto Takoe BOAOPOAHBIN moka3arenb? Kakue
3HAYCHUS OH MOKeT npuHuMaTh? Kak oH paccunthiBaeTca? Kak onpenenuts xapakTep Cpeabl
10 3HAYEHHUIO BOJOPOJHOIO MOKa3aTes?

6. UTo Takoe KOJJIUraTUBHBIE CBOMCTBA pacTBOpoB? UTo Takoe ocmoc? IlosicHuTe, mpuBeauTe
npumep. Ha kakoM pusnyueckoM sBJICHHH OCHOBaH ocMOoc? UTo Takoe OCMOTHYECKOE JaBeHuE?
[Tpu xKakuX ycIoBUSX OIMpeaesnseTcss ocMoTudeckoe napieHue? Kak ero MoKHO paccUuTarh Jist
PacTBOPOB HEDJICKTPOJIUTOB M PacTBOPOB AekTponuToB? [IpuBenute 3akon Bant-I'odda. s
KaKHUX cUCTeM OH crpaseiuB? Kak U3MeHseTCs JaBjeHHUE HACHIIIEHHOTO Mapa pacTBopa Mo
CpaBHEHHIO ¢ YUCTHIM pacTBoputenem? IlpuBenute 3axoH Payns nias HE3JIEKTPOJIUTOB U
ANEeKTPOoJUTOB. Kak u3MeHsI0TCa TeMneparypa 3aMep3aHusl pacTBOpa U TeMIepaTrypa KUIeHHs
pacTBOpa Mo CPaBHEHHUIO C YUCTHIM pacTBopureneM? Kak MOXHO paccyuTaTh U3MEHEHUE
TeMIepaTyphl AJIsl HEAJIEKTPOJIUTOB U 3JeKTPoauToB? OT Uero 3aBUCAT KPHUOCKOMUYECKas U
70yIITNOCKONMYECKask MOCTOSHHBIE?

9.1.8. Tembl 1aG0paTOpHBIX padoOT

—_

. Onpenenenue TerIoBoro 3pQexra peakuuu HeUuTpaau3auu
. CKOpOCTb XUMUYECKON peakuu. XUMUYECKOE PAaBHOBECHE.
Onexrponuns. Kopposus.

W

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercsa B GopMme, MPeroiaraiiiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro y4eOHOro mpoliecca.

Hauatpe uzydeHue quCHMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI Il Ty4YIIETO OCBOEHUS MaTepHraia He0OX0IUMO PEryJspHO
oOpamaTbcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeTOCTYTHBIMU UHTEPHET-MIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PA3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYNUTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS U OCBOEHHS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBAalTE MPOYUTAHHOE U N3YYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.
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CTy,I[eHTBI MOT'YT IIOJIy4aTb HHAWBUAYAJIbHBIC KOHCYJIbTAllUH, B T.4. C HCIIOJIb30BaAHUEM CPEACTB

TCJIICKOMMYHHKAIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

YKypHaJIe Mo TUCIUILINHE.

1. B muceMeHHOM BU/JC BBIMMOJIHAIOTCS CICAYIOIINUEC BUJbI CAMOCTOATCIIBHBIX pa60T:
- KOHCIIEKThI CaMOIIOATOTOBKHU K IMTPAKTUYCCKHUM U J'Ia60paTOpHBIM 3aHATUAM

- KOHCIIEKTEI JIEKIII

- KOHCTICKTBI MPAKTHYECKUX 3aHATHH

- MHAMBHUyaJIbHbIC 33 JaHHS

- OTYETHI 110 JTA0OPATOPHBIM paboTam

B 251eKTpOHHOM BUI€ BBITTOJIHSIOTCS CIEAYIOIINAE BUIBI padoT:

- TECTHhI
- TBOPYECCKHUC 3aJaH1A

B ycrtHO# dhopme nmpoBoaHTCS:

- 3a1UTa JIA0OPaTOPHBIX PabOT

- 3aIlIMTa UHAUBUIYaJIbHBIX 33aJJaHUI

B nucemMeHnHO-yCcTHOM (hopMe MPOBOAUTCS:

- KOJILIOKBUYM

2. B cmyuae HeCBOEBpEMEHHOM C1auu BCeX BHJIOB PabOT OaJTbl CHIKAFOTCSI.

3. B ciiydae HECBOEBPEMEHHOW CAAYW WHIMBUIAYAJIbHBIX 3aJaHUN CTYAEHTHI HOTOJHUTEIbLHO
3aIMIIAI0T paboTHl B yCTHOU (hopme.

4. JIomycK K 3a4€Ty OCYIIECTBIISIETCS MOCJE CAA4YH BCEX BUIOB PadOT, MPEyCMOTPEHHBIX paboueit

MPOrPaMMOH.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Juis nun ¢ OrpaHUYEHHBIMH BO3MOJKHOCTSIMM 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuabl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Buapl 7onOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEeHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUIYATBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM J1Jd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOH (hopMe C yBETUUYECHHBIM IIPHPTOM;
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHNUE 3aaHNUs C UCIIOIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [[s Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa npeoCTaBICHHs OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 JUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNEe HHPOopManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHS HHPOPMAaITUH:

Jst U ¢ HapylIeHUsIMU 3peHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUGPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYIIEeHUSIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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