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Hanpasnenue moaroroBku / crieraibHOCTH: 28.03.01 HaHOTEXHOI0rHM M MUKPOCHCTEMHAsI TEXHHKA
Hanpasnernocts (mpodwip) / cnennanu3anus: HaHOTeXHOJI0THHM B JIEKTPOHUKE H MUKPOCHCTEMHOI
TeXHHKe

®opma o0yueHHS: OUHasA

®dakynbTeT: PaKyJabTeT 3J1eKTPOHHOM TeXxHUKHU (DPIT)

Kadenpa: Kadenpa puznyeckoii djiekTpoHuku (PI)

Kypc: 1
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VYueOnsiii man mHadopa 2019 roxa

O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeNbHOCTH 2 cemecTp Bcero EnnHunel

JIeKIIMOHHBIE 3aHATHS 26 26 4acoB
[IpakTryeckue 3aHATUA 18 18 4acoB
JlaGopaTopHble 3aHATUS 16 16 4acoB
CamocrositenpHas padbora 48 48 4acoB
ITonroroBka u caaya dK3aMeHa 36 36 qacoB
OO01mas Tpya0eMKOCTh 144 144 4acoB
(BKJIOYAs MPOMEKYTOUHYIO aTTECTALIHIO) 4 4 3.€.

DopMbI IPOMEKYTOUHOM aTTeCTAIUsA Cemectp
DK3aMeH 2

Tomck
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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. ®opmupoBaHHE CUCTEMBl XMMUYECKUX 3HAHUN HAa OCHOBE (PYHIAMEHTAIbHBIX 3aKOHOB, TEOPUI
1 (paKTOB XMMUYECKOW HAYKH, HEOOXOJUMOH sl MOHMMAHUs HaYYHOH KapTUHBI MUpa U Oynyuiei
npoecCUOHATBLHON IEATEIbHOCTH.
2. ®opMHpoOBaHUE HABBIKOB SKCIIEPUMEHTAIbHBIX UCCIIEIOBAHUI AJI1 U3yUEHUSI CBOMCTB BEILIECTB
U MX PEaKIIMOHHON CIIOCOOHOCTH.

1.2. 3agauy AUCHUILIUHBI

1. W3yyeHne XUMHUUYECKUX CUCTEM U (PyH/IaMEHTAIBHBIX 3aKOHOB XUMHUH C TIO3UIIUNA COBPEMEHHOM

HayKH.

2. V3y4eHune CBOMCTB BEUIECTB U UX PEAKIIMOHHOM CIIOCOOHOCTH.
3. IlonydeHune HaBBIKOB pabOThl ¢ XUMUYECKUMU PEAKTUBAMH U MPOBEIECHUS KOJTHMYECTBEHHBIX

pacueToB.

4. OBnaaeHue HaBbIKAMH PELICHUS TUIIOBBIX XMMUYECKHUX 3a/1a4 U HAIUCaHUS BO Bcex Gopmax
YPaBHEHUM XMMHUUECKUX PEaKIUN, YTO CIOCOOCTBYEeT HEPOPMaIbHOMY YCBOCHHUIO H3y4aeMOIO

MaTepuaa.

5. ®opMupoOBaHHE HABBIKOB XUMUYECKOT'O MBIIIJICHUS Y CTYJCHTOB.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).
Nunexc qucuummiuasl: 51.0.11.
PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JMCHUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMnereHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-1. Cnocoben
pemaTh 3a1a4u
npodecCuoHaIbHON
JeITEIbHOCTHA Ha OCHOBE
MIPUMEHEHUS
€CTECTBEHHOHAYYHBIX U
00IIIEnHKEHEPHBIX
3HaHWUM, METOJIOB
MaTeMaTH4YECKOro
aHauu3a u
MOJCIIUPOBAHUS

OIIK-1.1. 3naer
¢byH1aMeHTaIbHbIE 3aKOHBI
€CTECTBEHHBIX HAyK U
MaTeMaTH4YEeCKOro aHaJIn3a

3Haet pyHAaMeHTaIbHbIC TIOHATHUS U 3aKOHBI
obmiel 1 GU3NIECKON XUMHUH, XUMHIECKOU
TEPMOJIMHAMUKH, XUMUYCCKON KUHETHUKH,
AIEKTPOXUMHH

OIIK-1.2. Ymeer
UCTIOJIb30BaTh (PU3UUECKUE U
MaTeMaTHYeCKUE 3aKOHBI ITPH
peleHn! 3a1a4
npodhecCHOHATBLHOM
JeSITeTbHOCTH

Ymeer pemaTe TUIOBBIE 3aJa4U HA OCHOBE
XUMHUYECKHUX 3aKOHOB U XUMUYECKUX
peaKuurii, TUIIOBBIE 3aJ1a4U [10 XUMHUYECKON
KUHETHUKE U XUMHUYECKOMY PAaBHOBECHIO

OIIK-1.3. Braneer
($U3HUYECKUM U
MaTeMaTHIECKUM armapaTom
JUTSL PEIICHUS
npodeccuoHaNbHBIX 3a7a4

BnaneeT HaBbIKaMU OIIPECACIICHUS TCIIJIOBOT'O
s dexra peaknuu HEUTpaTU3alUH,
HCCIEA0BAHUS CKOPOCTH XUMUYECKHUX
peaKkuii, MPUrOTOBIIEHUS PACTBOPOB C
PpasiIn4HbIMU CBOMCTBaAMH
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OIIK-3. Cnocob6en OIIK-3.1. 3naeT metoabl U 3HaeT METO/Ibl U CPE/ICTBA UBMEPEHUS
POBOJUTH U3MEPEHUS U |CPEACTBA U3MEPEHUS XHUMUYECKHX, (PU3UKO-XUMUYECKUX U
Ha0JII0IeHuS, XUMUKO-(PH3MUECKUX XaPAKTEPUCTHK
00pabaThIBaTh 1 OIIK-3.2. Ymeer BoiOUpaTh | YMeeT BbIOUpaTh 3PPEKTUBHYIO METOAUKY
HPCACTABIIATE 3¢ (HEeKTUBHYIO METOJIUKY U3MEPEHHS] XUMHUECKHUX, (DU3UKO-
9KCIICPUMEHTAJIbHBIC U3MEpEHUs XUMHUYECKHX U XUMHUKO-(DU3UIECKUX
AAHHBIC XapakTEePUCTHUK
OIIK-3.3. Bnaneer Bitageer npakTu4eCcKUMU HaBbIKaM
NPaKTUYECKMMHU HaBBbIKaM MIPOBE/ICHUS SKCIIEPUMEHTAIBHBIX
NPOBEICHUS UCCIIeIOBaHMM, 00pabOTKU MpeACTaBICHUS
HKCIIEPUMEHTATbHBIX MOJIyYEHHBIX Pe3yJIbTaTOB U3MEPEHUI
UCCIIeI0BaHUi, 00paboTKu XUMUYECKHX, (PU3UKO-XUMUYECKUX U
NPECTaBICHUS MOTYUYCHHBIX |XMMHUKO-(PHU3MUECKUX XaPaKTEPUCTUK
pe3yJabTaTOB U3MEPEHUN
IpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHUYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aroiuxcsi ¢ npemnojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mast TpyA0€MKOCTh AUCHHUIUIMHBI COCTABISAET 4 3a4eTHBIX equHUIL, 144 akaJeMHuecKUX 4acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JeATEIbHOCTH MPEICTABICHO B
Tabnune 4.1.

Ta6smmna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUJAAM YUYSOHOM eI TeIbHOCTH

Bceero |CemecTphl

Bunpl yueOHol nesTeIbHOCTH
4acoB |2 cemecTp

KonTakTHas aynuTopHas padora o0y4yaomuxcs ¢ npenogaparesaeM, Bcero 60 60
JIeKIIMOHHEBIE 3aHATUS 26 26
IIpaxkTHueckue 3aHATUS 18 18
JlaGopaTopHbie 3aHITHS 16 16
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 48 48
BHeayIMTOpHAasi padoTa 00y4alIIMXcs ¢ nMpenoaaBaresieM, BCero
IToaroroBka K TECTUPOBAHUIO 14 14
Harnucanue oT4yera nmo mpakTU4eCKOMY 3aHATHIO (CEMUHAPY) 18 18
[ToaroroBka k nabopatopHoO padboTe, HATMCAHUE OTYETa 16 16
IHoaroroBka u caavya 3K3aMeHa 36 36
O0mas Tpya0eMKoCTh (B 4acax) 144 144
Oo0mas TpynoeMkocTh (B 3.€.) 4 4

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CtpykTypa IUCHUIUIUHBI MO pa3aenaM (TeMaMm) W BUJaM y4eOHOU JesSTeNbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AMCHUIIINHBL U BUIBI YYEOHOH IeATEIbHOCTH

Jlexk. Cam. |Bcero yacoB
HasBanus pasnenos (Tem) sam [Ipak. | Jla0. a6 (6e3 dopmupyembie
JIIUCIUATUINHBL ” | 3aH., 4 | pa0. pao., KOMIIETEHILINHA
q q JK3aMECHa)
2 cemecTp
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1 OcHOBHBIE TTOHSITHUS U 3aKOHBI 2 2 - 6 10 OIIK-1, OIIK-3
XUMUU.
2 DHepreTuka XuMHYECKUX 4 2 4 10 20 OIIK-1, OIIK-3
MponeccoB. XuMu4yecKas
TEPMOJUHAMHKA
3 XuMmuueckas KHHETHKA. 4 4 4 10 22 OIIK-1, OIIK-3
XHUMHUYECKOE PaBHOBECUE
4 DneKTPOXUMHYECKHUE TPOLECChl. |8 4 4 8 24 OIIK-1, OIIK-3
Koppo3sus meramios
5 da3oBble paBHOBECHUS B 4 2 - 4 10 OIIK-1, OIIK-3
reTepOreHHBIX CUCTEMaX.
6 PacTBOpbI 4 4 4 10 22 OIIK-1, OIIK-3

Hroro 3a cemectp|26 18 16 48 108

Utoro |26 18 16 48 108

5.2. Conep:xanue pa3aesioB (TeM) IMCHUNINHBI

Coneprkanue pa3iesioB (TeM) TUCHUILIMHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0wHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTIINHBI (B T.Y. 11O JCKIIHSIM)

Ha3zBanus pazgenon
(Tem) TUCUUTITAHBI

Coneprxanue pasziesoB (TeM) TUCIUTIINHEI (B
T.4. 110 JICKIIHSM )

TpynoemMkocTb
(JIeKITMOHHBIS
3aHATHUSA), U

dopmupyembie
KOMITIETEHIINH

2 cemecTp

1 OCHOBHBIE TOHATHUA
U 3aKOHBI XUMUH.

[Ipeamer xumun. ATOM, XUMUYECKUN TIEMEHT.
IIpocTeie 1 C0XKHBIE BEIIECTBA.
OTtHocuTenbHas aToMHast Mmacca. MoJekya.
Xumnuaeckue Gopmynbl. OTHOCUTETbHAS
MoJieKyJIsipHas Macca. KonuuecTBo BeriecTsa.
Mouns. Monspaas macca. XUMUYECKOE
YpaBHEHUE, CTEXUOMETPUUECKHE

K03 pHIHEeHTHI. 3aKOH NOCTOSHCTBA COCTABA
XUMHUYECKHUX COCIUHEHUN. 3aKOH COXPaHEHMUSI
Macchl BelecTBa. 3akoH ABoraapo. MoJsspHbIi
o0weM raza. YpaBHenue MeHieneena-
Knaneiipona. 3akoH 00beMHBIX OTHOIICHHH.
OxBuBajeHT. PaKTOp 3KBUBAJIECHTHOCTH.
OKBUBaJIEHTHAs Macca. DKBUBAJICHTHBIN
00BbeM. 3aKOH SKBHBAJICHTOB

OITK-1,
OITK-3

Htoro
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2 DHepreTHka
XAMHYECKHUX
MPOLECCOB.
Xumudeckas
TEPMOJIMHAMHKA

Xumundeckas TepmoauHaMuka. [lonstue
XUMUYECKON CUCTEMBI. THIIBI CUCTEM.
PaBHOBecHOE cocTOsiHUE CUCTEMBI. THUIIBI
TEPMOJUHAMHUYECKHUX IIPOLECCOB: 0OpaTUMBIE,
HeoOpaTUMBble, CAMOIIPOU3BOJIbHBIE,
paBHOBecHbIE. OCHOBHBIE ITOHATHS
TEPMOJMHAMUKU: BHYTPEHHSS SJHEPIUs,
pabota, Teriora. [lepBbrii 3aKk0H
TepMoauHaMuKU. [loHsATHE SHTAaTBIINY.
TemnoBoii a3 ekt peakunu, SK30TePMUIECKHE
U DHJIOTEPMUYECKUE PEAKIINH.
TepMmoxuMHuyecKre ypaBHEHUS U UX
ocobenHoctu. CTaHAapTHBIE TEILUIOTHI
oOpasoBanus BemiecTB. 3akoH [ecca,
cieacTBue u3 3akoHa I'ecca. I[lonstue
SHTpONHH. BTOpOI1 U TpeTuit 3aKkoH
TepMoauHaMuKU. CaMOIpOU30BOJIbHBIE
IIPOLECCHl. DHTANBIMUHBINA U SHTPOIUNHBIN
(akTOpBHl XUMUYECKUX PEAKIHA. DHEPTH
['u66ca.

OITK-1,
OIK-3

Htoro

3 XumMuueckas
KWHETHKA.
XHUMHUYECKOe
paBHOBecHE

XumMmudeckas KHHETUKA. [ OMOreHHbIC 1
reTeporeHHbie peakiuu. CKopocTb
XUMUYECKOHN peakuuu. OakTopbl, BAUSIOLINE
Ha CKOPOCTh peakluu. BiausiHue KoHLEHTpauuu
Ha CKOPOCTb PEaKIMHU. 3aKOH JEeHCTBYIOIINUX
Mmacc. KoHncranra ckopoctu peakiuu. Biausinue
TEeMIIepaTypbl Ha CKOPOCTh peakuuu. [IpaBuiio
Bant-T'odda. Dneprus aktuBauuu u
ypaBHEHUE AppeHunyca. 3aBUCUMOCTh
CKOPOCTH peakIuu oT KataiuzaTopa. Karanus
OOpaTtumbie U HEOOPATUMbIE XUMHUYECKHE
peakuun. XumMuieckoe papHoBecue. Koncranra
paBHOBeCHS. 3aKOH JEHCTBYIOIIKUX MAacC AJis
paBHoBecusl. [Ipunuun Jle-llarense. Casur
XUMHUYECKOTO PaBHOBECHUS

OIIK-1,
OIIK-3

HUroro

4

DJIEKTPOXUMHUYECKUE
npoueccol. Kopposust

METAaJIJIOB

OKHCANTENBEHO-BOCCTAHOBUTEIBHBIE PEAKITHH.
CreneHb OKHCIIEHUS, OKHCIIEHUE U
BOCCTAHOBJICHHE. DJIEKTPOIHBIE MTPOLIECCHI.
DJIEKTPOIHBIC MMOTEHIINA.

VYpaBuenue HepHcra. ["anibBaHUYeCKUA
AIIEMEHT. DJNEeKTPOXUMUYECKUE TPOIIECCHI.
DeKTPOABMKYIIAs CUjia ralbBaHUUYECKOTO
sneMeHnTa. CTaHIapTHBIA BOJTOPOAHBIN
ANEKTPOJI. DIAEKTPOIHU3 B pacIliaBe.
DnekTposin3 B pactBope. 3akonsl Dapanes.
Brixon o Toky. Koppo3us meTanios:
XUMHUYECKas, JeKTPOXUMHUYECKas. 3aluTa
METAJIJIOB OT KOPPO3HH.

OIIK-1,
OIIK-3

Hroro
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5 ®a3oBEIC da3oBeie paBHOBecHs. Pasa, reTeporeHHas u 4 OIIK-1,
paBHOBECHS B romorenHas cucrema. [Ipasuno ¢a3 ['nb0ca. OIIK-3
reTepOreHHbIX CreneHb CBOOO/IbI, KOMITOHEHT.
cUCTEMaXx. OHOKOMIIOHEHTHBIE CUCTEMBI.
Juarpamma coctostHUsI BOAbL. J{narpaMMbl
IJIABKOCTH JIBYXKOMITOHEHTHBIX CUCTEM.
OprekTuka. [IpaBuio psryara. TBepsie
pacTBoOpbl. THUIBI TBEPIBIX PACTBOPOB:
3aMelEeHUs], BHEIPEHMSI, BHIYUTAHUS
Htoro 4
6 PacTBOpBI PactBopsl, THIIBI pacTBOpOB. IIpouecc 4 OIIK-1,
pactBopeHusi. CriocoObl BBIPAKEHHS OIIK-3
KOHLEHTPALUU pacTBOPOB. PacTBOpUMOCTS.
IlepenachliieHHbIE paCTBOPBI. DHEPreTUKA
pactBopenus. Kpucramnornaparsl. CBolicTBa
pacTBOpPOB HEANEKTPOIUTOB. OcMoc. 3aKOH
Bant-T'odda. 3akon Payns. Temnepatypa
KHUIIEHUS U 3aMep3aHusi pacTBopoB. Teopus
ANEKTPOJINTUYECKON qucconnanuu. CTeneHb
JUCCOLIMALINY, KOHCTAHTa IUCCOLUALINH.
W3otonnueckuit koappunuent. CroiicTra
pacTBOPOB DJIEKTPOIIUTOB.
Hroro 4
Uroro 3a cemectp 26
Uroro 26
5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)
HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYCCKUX 3aHITHIA (CEMUHAPORB)
Ha3zBanus paznenos (Tem) HaumeHoBaHMe MPaKTUYECKUX Tpynoemkocts, | Popmupyemsbie
JUCLIUILINHBI 3aHATUH (CEMHHApOB) q KOMIIETEHIINH
2 cemecTp
1 OcHOBHBIE NOHATHA U Pemnrenye TUMOBEIX 3aJ1a4 Ha OCHOBE 2 OIIK-1, OIIK-3
3aKOHBI XUMUHU. XMMHYECKHUX 3aKOHOB H
XUMHYECKUX PEaKIui
Uroro 2
2 DHepreTHka XUMU4eckux |PelieHne TUMOBBIX 3a/1a4 110 2 OIIK-1, OIIK-3
poreccoB. XUMHUYECKas XUMUYECKON TEPMOINHAMUKE
TEPMOJMHAMHKA Utoro 2
3 Xumnueckass KHUHETHKA. Penrenne TUNOBBIX 3a/1a4 110 4 OIIK-1, OIIK-3
XHMMHYECKOE paBHOBECHE XUMHYECKON KHHETUKE U
XUMHUYECKOMY PaBHOBECHIO
HUroro 4
4 DJIEKTPOXUMHUYECKHUE Pemrenue TUNIOBEIX 3aj1ad. 4 OIIK-1, OIIK-3
npoueccol. Kopposus ["anbBaHWYECKHIT SIIEMEHT.
METAJJIOB DNeKTponu3 B paciuiaBax u
pactBopax. Koppo3sus meTaiios.
Htoro 4
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5 ®da3oBbIEC paBHOBECHS B Pemenue TunoBsIx 3amay. 2 OIIK-1, OIIK-3
reTepPOTeHHBIX CUCTEMaX. I'eteporennsie cucremsl. [IpaBuiio
¢a3 'n60ca. Inarpammsl
TUTABKOCTH JIBYXKOMITOHEHTHBIX
CUCTEM
Hroro 2
6 PacTBOpbI CrniocoObl BbIpaXeHus 4 OIIK-1, OIIK-3
KOHIIEHTPALlU! PacTBOPOB.
Perienue THNOBBIX 3a1au.
3akon Bant-I'odda, 3akon Pays.
CreneHp AMCCOLMAIUH.
HWroro 4
Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHSA
HanmenoBanue nabopaTopHbIX paboT npuBeieHO B Tabnuie 5.4.
Tabymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT
Ha3zBanus pazzaenos (Tem) HaumenoBanue dopmupyembie
JUCLUTUTMHBI 71a00paTOpHBIX PaboT Tpynoesrocts, 1 KOMIIETEHIINU
2 cemecTp
2 DHepreTuka XuMHYECKUX Onpenenenue TerioBOro 4 OIIK-1, OIIK-3
MPOIIECCOB. XUMHUECKas s dexra peakuun
TEPMOJUHAMHKA HeHTpaau3aluuu
Hroro 4
3 XuMunyeckasi KUHETHKA. CKOopocTh XMMHUYECKUX 4 OIIK-1, OIIK-3
XHUMHUYECKOE paBHOBECUE peakuuil. XuMHU4ECKOE
paBHOBECHE.
Hroro 4
4 DNEeKTPOXUMUYECKUE Onexrponus. Kopposus 4 OIIK-1, OIIK-3
npoueccol. Koppo3us MeTaiioB Utoro 4
6 PacTBOpBI PacTtBOpBI, X CBOICTBA, 4 OIIK-1, OIIK-3
PacTBOPUMOCTb.
[IpuroToBneHue pacTBOpoOB
Hroro 4
Uroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi pabora

He mpeaycMoTpeHO y4eOHBIM IIIaHOM
5.6. CamocTosiTeqbHasi padoTa

Bunbl caMmocToATeTsHOM paboThI, TPYJOEMKOCTh U (POPMHUPYEMbIe KOMIICTCHIIMH TIPE/ICTaBICHBI B
Tabmuie 5.6.
Tabmuia 5.6 — Bujbl caMOCTOSITENIEHOM pabOThI, TPYA0EMKOCTh B (popMHpyeMble KOMICTCHIIUN

Bunbr
HaszBanus pasaenos . Tpynoemkocts, | Popmupyemblie
CaMOCTOATEJIbHOMU DopMbI KOHTPOJIS
(TeM) AUCUUTLITHBI q KOMIIETEHLIMHI
paboThI
2 cemecTp
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1 Ocnosnbie nousitus  |[loaroroBka k 2 OIIK-1, OIIK-3 | TectupoBaHnue
Y 3aKOHBI XMMHH. TECTUPOBAHUIO
Harnmcanue otyera no 4 OIIK-1, OIIK-3 Otuet no
MPAKTHYECKOMY MIPAKTHYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
Hrtoro 6
2 DHepreTHka IToaroroBka k 2 OIIK-1, OIIK-3 | TectupoBanue
XUMHUYECKHX TECTUPOBAHUIO
IIPOIIECCOB. [ToaroToBka k 4 OIIK-1, OIIK-3 | JIaGopaTopHas
Xnmudeckast nabopaTopHO# pabdoTe, paborta
TCpMOJIUHAMUKa HaIlCaHUE OTYETa
Hanucanue otuera 1o 4 OIIK-1, OIIK-3 OTuer no
MPAKTUIECKOMY MPAKTUIECKOMY
3aHATHUIO (CEMUHApPY) 3aHATHUIO
(cemunapy)
Uroro 10
3 Xumunueckas IToaroroBka k 2 OIIK-1, OIIK-3 TectupoBanue
KUHETHKA. TECTUPOBAHUIO
Xumnyeckoe IToaroroBka k 4 OIIK-1, OIIK-3 | JlabopaTopHas
PaBHOBCCHC nabopaTopHoii paboTe, pabota
HAIMCaHKe OTYeTa
Hanucanue otuera no 4 OIIK-1, OIIK-3 Otyet no
MPAKTHIECKOMY MPAKTHIECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemunapy)
Hroro 10
4 Dnexrpoxumuyeckue |[loaroroska k 2 OIIK-1, OIIK-3 | TectupoBanue
npoueccsl. Koppo3ust | TecTupoBaHUIO
MCTaJLJIOB [ToaroroBka kK 4 OIIK-1, OIIK-3 | JlaboparopHas
naboparopHoit padore, pabora
HaIKMCaHUE OTYeTa
Harmicanue oTyera 1mo 2 OIIK-1, OIIK-3 Otuer no
MPAKTHYECKOMY MPAKTHYECKOMY
3aHATHIO (CEMUHAPY) 3aHATHIO
(cemunHapy)
Hrtoro 8
5 dasoBble IToaroroBka k 2 OIIK-1, OIIK-3 | TectupoBanue
paBHOBECHSI B TECTUPOBAHUIO
FETCPOrCHHBIX Hanucanue otuera no 2 OIIK-1, OIIK-3 OrtueT 1o
CHUCTCMaXx. MPAKTAYECKOMY MPAKTAYECKOMY
3aHATHIO (CEMUHAPY) 3aHATHIO
(cemunHapy)
Hroro 4
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6 PactBOpbI IToaroroBka k 4 OIIK-1, OIIK-3 | TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k 4 OIIK-1, OIIK-3 | JlaGoparopHas
nabopaTopHO# pabdoTe, paborta
HalMcaHue OTyeTa
Hanucanue otuera 1o 2 OIIK-1, OIIK-3 OTuer no
MPaKTUYECKOMY MPaKTUYECKOMY
3aHATHIO (CEMUHApPY) 3aHATHUIO
(cemunapy)
Uroro 10
Hroro 3a cemectp 48
IToaroroBka u cnaua 36 DK3aMeH
JK3aMeHa
Uroro 84

5.7. CooTBeTcTBHE KOMIIEeTeHIUH, GOpMHPYEeMBbIX IPH U3YYEeHHHU AUCHHUIIMHBI,

H BU]10B y'leﬁHOﬁ HECATCJIBbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHUH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIMH, (OPMUPYEMBIX IPU U3YUEHUH AUCLUILINHBI, U BUJOB

3aHATHI
Bunpl yueOHOI AesITeIbHOCTH
dopmupyemble
Jlek. | Tlpak. | JIa6. | Cawm. DopMBI KOHTPOJIS
KOMIIETEHIHH
3aH. 3aH. pao. pao.

OIIK-1 + + + +  |JlabopaTtopnas pabota, TectupoBanue,
Ox3ameH, OTUeT N0 NPaKTUYECKOMY
3aHATHUIO (CEMUHApPY)

OIIK-3 + + + +  |JIabopartopHas padora, TectupoBanue,
Ok3ameH, OTYeT 1o NPaKTUYECKOMY
3aHSTHIO (CEMUHApY)

6. PeiiTunronas cucrema AJISl OHCHKH YCII€EBA€EMOCTH Oﬁy‘{alOIHI/IXCH

6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0OuIE 6. 1.
Tabmuia 6.1 — banapHbIE OLIEHKH

N . MaxkcuManbHbIN
MaxkcuManbHbBIN MaxkcuManbHbIN
0aJut 3a mepuo;y Bcero 3a
@DopMBbI KOHTPOJIS O6amn Ha 1-yto KT ¢ | 6asnn 3a nepuon
mexay 2KT u Ha ceMecTp
Hayana cemectpa | Mexnay 1KT u 2KT
KOHEII ceMecTpa
2 cemecTp
JlaGopatopHas pabota 10 10 10 30
TectupoBaHnue 5 5 5 15
OTuer Mo NpakTUYECKOMY 5 10 10 25
3aHATHIO (CEMUHAPY)
OK3aMeH 30
Htoro makcumyM 3a 20 25 25 100
nepuo.
Hapacratomum utorom 20 45 70 100
6.2. Ilepecuer 02/U10B B OLICHKH 32 TEKYILIHM KOHTPOJIb
9
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[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABIICH B TabmuIe 6.2.
Ta6mmia 6.2 — Ilepecder 6aIoB B OIEHKH 32 TEKYIINI KOHTPOJIb

Bamibl Ha 1aTy TEKy1Iero KOHTPOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbI OaioB Ha naty TK

N |W | B~

< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. [lepecuer cyMMBbI 02/1JI0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYI0 OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIMOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuua 6.3 — [lepecyer cyMMBbI 0aJUIOB B TPAIUIIMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0TAN4HO)
4 (xopo1o) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTEIHHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6anmos F (meynoBnerBoputeabHO)

7. YueOHO-MeToAuYecKoe 1 MH(OpPMAIIHOHHOE o0ecTeuyeHne TUCIUITHHBI
7.1. OcHOBHas JqUTEpaTypa

1. KopoBun, H.B. O6mas xumus: yueouuk nis By3os / H. B. KopoBun. -M. : Beicmas mkomna,
2007. - 559 c. (mamuune B 6udmuorexke TYCYP - 59 7k3.).

2. OcHoBbl 001el u Gusndeckoit xumuu: Ydaedbnoe nmocodue / M. B. Tuxononra, . A. ExumoBa -
2015. 200 c. [DnekTponHHbIH pecype]: — Pesxxum moctyna: https://edu.tusur.ru/publications/5136.

7.2. lonoJTHUTEIbHAS JIUTEPpaTypa

1. I'munka, H.JI. O6mas xumus: yue6Hoe nocodbue / H. JI. I'munka. - JI. : Xumus, 1986. - 704 c.
(manuyne B 6ubnuoreke TYCVYP - 14 3k3.).

2. Cmupnos, I'.B. Xumus : Yue6Hoe nocobue / I'. B. Cmupnos, I'. M. Slkynuna. - Tomck :
TMIJO, 2000. - 157 c. (nanuuue B 6ubnuorexke TYCVYP - 31 ak3.).

3. I'munka H.JI. 3agauu u ynpaxxueHnus no oOmieit xumuu : YuedHoe nocodbue ansg By3zos / H. JI.
I'munka. - M. : Xumus, 1973. - 263 c. (nanuuue B 6udnunorexke TYCVYP - 38 3k3.).

4. Xumusa: Yuebnoe nocodue / E. B. Hukun - 2012. 170 c. [DaexkrponHbIit pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/1138.

5. COopHUK 3a/1a4 ¥ ynpakHeHu# mo obmieit xumun: COOpHUK 3a/1ad ¥ yIpakKHEHUH 1Mo o0uiei
xumuu / E. B. Yukun - 2012. 220 c. [DnexkTpoHHBIH pecypc]: — Pexum gocrtyma:
https://edu.tusur.ru/publications/642.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOANYECKUE TOCOOUSI

1. Yukun E.B. Xumus: yue6Hoe nmocodue / E. B. Uukusn. - Tomck: Db Konrent, 2012. - 170 c.
(s camocTosTeNnbHOM padoThl) (Hamuuue B 6ndmuoreke TYCVYP - 62 7k3.).

2. Yuxun E.B. Coopuuk 3aga4 o obmieit xumuu [ Tekct] : yuebHO-MeToauueckoe mocodue / E.B.
Yukun. - Tomck: TYCVYP, 2015. - 296 c. (1t mpakTHYeCKUX 3aHATHI) (Hamudue B ondmuorexke TYCVYP -
100 7x3.).
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3. JlaGopaTopHble pabOThl MO XUMHHU: YUEOHO-METOAUYECKOE MOCOOWEe JIsi MPOBEIACHUS
1a00paTOPHBIX PabOT U OpPraHU3aIly CaMOCTOSATEIbHOM paboThl cTyaeHToB / M. B. Tuxonona - 2018. 50
c. [DnexTponnsiii pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/7169.

4. JlabopaTopHble paboThl o XuMuK: Y4deOHo-MeToanueckoe nocodue / E. B. Ynkun - 2012. 78 c.
[DnexTponHsbIit pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/3020.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MaTEPUaJIbl ISl CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/J0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCA B opMaXx,
aIalITUPOBAHHBIX K OTPAaHHYCHUSAM X 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 M1 ¢ HAPYIIeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPOo(eccuoHATbHBbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NTUCHUIIUHBI PEKOMEHAYETCS 00pallaThCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CIIPABOYHBIM 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 o0ecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YETCsl 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 3aHATHIl

VYyebnast aynuropusi: yueOHasi ayJUTOpHUs IS TPOBEACHUS 3aHATHH JICKIIMOHHOTO THIA, YuyeOHas
ayJauTOpHUs IJs MPOBEACHUS 3aHITUM MPAKTHUUYECKOTO THUIA, yuyeOHas ayAuTOpHUs s MPOBEACHUS
3aHSATUM CEMUHApPCKOTO THIA, MOMEIIeHHE [JIs MPOBEACHUS] T'PYNMOBBIX U HWHIUBHUAYAIbHBIX
KOHCYJbTAllUH, MOMEIIeHUEe AJIsI IPOBEACHUS TEKYIIeTO KOHTPOJS M MPOMEKYTOYHON aTTecTalluu;
634050, Tomckast obmacts, r. Tomck, Jlennna npocnekr, 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;
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8.3. MaTepuaibHO-TeXHHYECKOE M POrpaMMHOe o0ecreyeHue 1Jisl JIa0opaTOpPHBIX padoT

JlaGopaTopust XUMUH: ydueOHasi ayAuTOpHUs AJisl TPOBEACHUS 3aHSATHI MPAKTUUECKOrO THIIA,
ydeOHasi ayIuTOpHs AJs MPOBEICHUS 3aHSATHH J1aOOpaTOPHOrO TUMA, yueOHas ayquTOPUS i
MIPOBENICHUS 3aHITHI CEMUHAPCKOTO THIA, TOMEIICHUE IS POBEACHUS TPYIIIOBBIX U MHAUBHIYaIbHBIX
KOHCYJbTAllUH, MOMEIIeHUE AJIsI IPOBEACHUS TEKYIIeTO KOHTPOJS M MPOMEKYTOYHON aTTecTalluu;
634050, Tomckast obmacts, r. Tomck, Jlennna npocnexT, 1. 40, 424 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Ph-metp nmopraTtuBHbIii;

- AHanu3aTop KUJKOCTH;

- Becnl anektponnsie AND HL-100;

- [Ipeo6pazoBaTens Toka (TpanchopmaTop);

- Cuctema BEeHTUIISIINH;

- MarautHo-mMapkepHas J0CKa;

- CTeHKa yrJioBasi Co CTEKIIOM;

- [lIkad BBITSHKHOIM;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

8.4. MarepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecredeHue sl CaMOCTOSITeIbHON padoThl

Jlnst caMocTosATENbHONU pabOThl UCIOJIB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIbIOTEPHBIE KJIACCHI),
PaCTONIOKEHHBIC TI0 aJIPecaM:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayq.;

- 634045, Tomckas obnacts, . Tomck, yi. Kpacnoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmununa ynuua, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacts, r. Tomck, Bepmmauna ynuua, a. 74, 207 aya.

Onucanue nMeroerocss 000pya0BaHus:

- yueOHasi MmeOeb;

- KOMITBIOTEPHI;

- KOMITBIOTEPHI MOJIKITIOUCHBI K ceTU «HTEepHET» M 00eCIeYnBaIOT JOCTYI B JJIEKTPOHHYIO
nH(popmanmonHo-00pazoBaTenbHyo cpeny TYCYPa.

[TepedeHs mpPOrpaMMHOTO OOCCTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuaibHO-TeXHHYeCKOe o0ecneyeHue TUCHUIIMHBI IJIs1 JIUI] ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHME AUCIUILIMHEI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI M MHBAIUIAMHU
OCYIIECTBIISIETCS C UCTIONIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATUSAX ¢ OOyYaOUIMMHCA C HAPYUIEHHSIMH CJyXa MPEIyCMOTPEHO HMCIOJIb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB M JPYTHUX TEXHUUYECKHUX CPEJICTB
npueMa/nepenayu yueOHoi nHQopManuu B JOCTYMHBIX opMax, MOOUIBHON CHUCTEMBI MPENoAaBaHUs
JUTsL 00YYAIOIIUXCSl ¢ UHBAUHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOM 3aHMMAIOTCs 0OyUaromuecs ¢ HapylIeHueM ciayxa, 000pyaoBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOU, SJIEKTPOHHOU TOCKOM, MYJIbTUMEIUUHOW CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00YUYAIOIIMMUCS C HAPYLIIEHUSIMHU 3PEHUs MPEIYCMOTPEHO UCIOJIb30BAHUE B
JMEKIUOHHBIX U y4eOHBIX ayJAUTOPHUSIX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WM claiijia Ha SKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpA.

[Ipu 3aHsATHSAX ¢ OOYyYAIOMMMHCS C HAPYUNIEHHWSIMH ONMOPHO-ABUraTeJbLHOIr0 ammapara
HCTIONB3YIOTCS allbTePHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMALMU U APYrue TEXHUYECKUE CPEeACTBa
npueMa/mepenadn yueOHol nHpOpMaIMK B JOCTYMHBIX popMax, MOOUIBHON CUCTEMBbI OOyUEeHUS IS
TOJei ¢ MHBAJIUIHOCTBIO.
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9. OnleHOYHbIE MATEPUAJIbI U METOAHYECKHEe PEKOMEHIANH M0 OPraHUu3alui U3ydeHusl
JUCIUTIINHDBI

9.1. Coaep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS
U MPOMEKYTOUHOI aTTecTaluu

Jliist olleHKHu cTeneHu cOPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPETUICHHBIX 3a AUCIUTIIUHON
KOMITETEHITHI UCIIONIb3YIOTCS OIICHOYHBIE MaTepualbl, MPeACTaBlIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIEHOYHBIE MATEPHAIIBI

HagBaiﬁiiﬁ;ﬁiﬁﬁ (rem) igﬁﬁgfg:r;;e ®opmbl kKoHTpoItst | OueHounsie MaTepuaisl (OM)
1 OcHoBuble nousTus u 3akoHbl |OIIK-1, OIIK-3  |TectupoBaHnue [IpuMepHBIil nepeyeHb
XUMUH. TECTOBBIX 3aIaHUI
DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX
BOITPOCOB
Ortuer no TeMbl NpakKTUYECKUX 3aHATUN
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)
2 DHepreTuKa XMMHUYECKUX OIIK-1, OIIK-3  |JIaGopaTopHas Temb1 m1abopaTopHbIX padoT
IIPOLECCOB. XUMUYECKas pabora
TCpMOJIUHAMHUKa TectupoBanue [IpumepHbIii IepedeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOIIPOCOB
Oruer 1o TeMbl NPaKTUYECKUX 3aHATHN
MIPaKTUYECKOMY
3aHSTHUIO
(cemuHapy)
3 XuMnueckas KHHETHKA. OIIK-1, OIIK-3 |JIabopaTopHas Tembl 1abopaTopHBIX paboT
XHUMHYECKOE paBHOBECUE pabota
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3amMeHaIIMOHHBIX
BOIIPOCOB
Otuer no TeMbl NpakKTUYECKUX 3aHATUN
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)
4 DneKTpOXUMHYECKUE OIIK-1, OIIK-3 |JIabopaTopHas Tembl 1a00paTOPHBIX padOT
npoueccol. Kopposust MmeTaiioB pabota
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB
Otuer 1o TeMBbl IPaKTUYECKUX 3aHATHN
MPaKTUYECKOMY
3aHSTHUIO
(cemuHapy)
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5 ®a30BbIC paBHOBECHS B OIIK-1, OIIK-3 |TectupoBaHue [IpumepHBIil nepeyeHb

reTepOreHHbIX CUCTEMAX. TECTOBBIX 3a/laHUM
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
Otuer 1o TeMbl NpaKTUYECKUX 3aHATUN
IIPAKTUYECKOMY
3aHIATHIO
(cemunapy)
6 PactBopbI OIIK-1, OIIK-3 |JlaboparopHas Tewmbl 1a00paTOpHBIX PabOT
pabora
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3a/IaHUN
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
Oruer o TeMbl NPaKTUYECKUX 3aHATHN
MPAKTHYECKOMY
3aHITHIO
(cemuHapy)

[lkana oneHkH cHOPMUPOBAHHOCTU OTIEIbHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YEeHUS IO
TUCIUIUIMHE TpUBeNeHa B Tabmuie 9.2.
Tabnuua 9.2 — Illkana oueHku cOPMUPOBAHHOCTH IUIAHUPYEMBIX PE3yJIbTATOB OOyUYECHHS IO

JAUCIUTLIINHE
®opmynupoBka TpeOOBaHUM K CTeeHU C(HOPMUPOBAHHOCTH
Orenka bannet 33 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh YMETh BIIQJICTh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEYTOBJIETBOPUTEIHHO) | MAKCUMAIBLHOM | MIIH (hparMeHTapHbIE YMEHHUH HITH HABBIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUYHO (dbparmeHTapHbBIC
OCBOEHHOE MIpUMEHEHNE
yMeHHue HABBIKOB
3 ot 60% 1o o01111e, HO He B LIEJIOM YCIICILIHO, B LIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCHEIIHOEe, HO He
MaKCHUMaJIbHOM 3HAHUA CUCTEMATHYECKU | CUCTEMATHUECKOe
CYyMMBbI 0aJIoB OCYIIECTBIISIEMOE MpUMEHEHHE
yMEHHE HABBIKOB
4 (xopor10) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCHENIHOE, HO yCHEUIHOEe, HO
MaKCHUMaJbHOM OTJENIbHbIE coJieprKaliye coJieprKaliye
CYMMBI 0ayuIoB | mpoOIeMBbl 3HAHUS OTJICTbHBIE OT/ICTbHBIE
poOeITbl yMeHHe poOeITbI
MPUMEHECHHE
HABBIKOB
5 (oTIM4HO) >90% ot c(hOpMHUpPOBaHHbBIE | CPOPMUPOBAHHOE YCHEIIHOE U
MaKCUMaJIbHOM | CHCTEMaTUYECKHE yMEHHE CHUCTEMaTHYeCKOe
CYMMBbI 0aJIOB 3HAHUS MIPUMCHCHHE
HABBIKOB

[Tkana KOMIJIEKCHOW OLIEHKH C(POPMHUPOBAHHOCTH KOMIIETEHIUI MpHuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJICKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITUI

| Onenka | ®opmMyInpoBKa TpeOOBaHUH K CTENEHN KOMIIETEHIINU
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. OtkpsITas cucrema
a) OOMEHMBAETCS C OKPYXKAIOIIEH CPeIor YHEPTUEH, HO HE MOKET 0OMEHUBATHCS BEIIECTBOM
0) oOMeHUBaeTCs ¢ OKPY>KAIOIIEH Cpeloil BEIIECTBOM U DHEprue
B) HE OOMEHHMBAETCS C OKPYIKAIOIIEH CPEIO HU BEIIECTBOM, HU YHEPTUEH
T) 3TO CHUCTEMA, IJIe MPOTEKAIOT TOJIBKO FTOMOT€HHbIE peakluu
2. Cornacno 3akony ['ecca, TermmoBoit 3¢ heKT peakiumu..
a) 3aBUCHUT OT IYTH PEAKIIMU U OT COCTOSTHUS UICXO/IHBIX PEareHTOB
0) He 3aBUCUT OT IMYTH PEAKLUHU, a 3aBUCUT OT COCTOSHUS UCXOJHBIX PEareHTOB U MPOJYKTOB
peakuuu
B) HE 3aBUCHUT OT IYTH PEAKIIMH, a 3AaBUCUT TOJIBKO OT COCTOSIHHSI UCXOJIHBIX BEIECTB
T') 3aBUCHUT OT IyTH PEaKLUU U OT COCTOSTHUS MPOJYKTOB pPEeaKIMU
3. B M301MpPOBAHHOW CHCTEME CaMONPOMU3BOJBHO HAYT TOJBKO T€ HPOLECCHI, KOTOPBIE
COTPOBOXKIAIOTCH.....
a) YBEJIMYEHHUEM YHEPIHH B CHUCTEME
0) yMEHBIIIEHUEM YHTPOIIUU
T') YBEJIMYEHUEM SHTAIBIINH
1) YBEJIMYEHUEM SHTPOITHH
4. Ecnu 11 XMMUYECKOW peakIuu MpH JTaHHBIX YCIOBHSIX U3MeHeHue sHepruu ['m66ca <0, To
peaxuus....
a) He MOXKET IPOTEKaTh HU B MPSMOM, HU B 00paTHOM HalpaBlieHUU
0) uaeT caMoNnpOU3BOJIILHO B OOPaTHOM HalpaBiIeHUH
B)UJIET CAMONPOU3BOJILHO B MPSMOM HalpaBiIeHUH
B)UJIET CAMONPOU3BOJILHO B MPSMOM HalpaBiIeHUH
5. Kak 3aBuCHT CKOPOCTh XUMHUYECKON PEAKIIMK OT KOHLIEHTPALIMH UCXOJHBIX PEareHTOB?
a) MpU YBETMYEHUN KOHIEHTPALMU CKOPOCTh YBEINUNBAETCS
0) mpHu yBEIWYEHUH KOHIIEHTPALIMU CKOPOCTh MOXKET YBEJIMYMBATHCS WJIM YMEHBbIIATHCS, B
3aBHCHMOCTH OT MPUPOJIbI PEareHTOB
B) IIpY YMEHbILIEHUU KOHIIEHTPAIIMH CKOPOCTh YBEINYUBAETCS
') CKOPOCTb HE 3aBUCUT OT KOHIIEHTPALUI
6. Cornacuo npasuiy Baut-I'odpda, npu yBennuenuu temneparypsl Ha Kaxjabie 10 rpagycos,
CKOPOCTh PEaKIIUH. ..
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10.

1.

12.

13.

14.

15.

16.

17.

a) yMeHbIIaetcs B 2-4 pasza
0) yBenuumuBaeTcs B 2-4 paza
B) ymeHbIaetcs B 10 pa3

') YBEJIMYUBAETCS B 5 pa3

. UTo Takoe 3HEeprusi akTUBALMK PEAKLIMU?

a) DHEPreTUICCKUN Oaphep peakiuu

0) moTHast PHEPTHUs YaCTHI] B CUCTEME

B) JIOTIOJTHUTENbHAS YHEPTHs, KOTOpast He00XoauMa Jyist 3P GEKTHBHOTO COYIapPEHHS YaCTHII
I') CyMMa IMOTEHIIUATLHON M KHHETUYECKOW YHEPTUA

. Kakue ¢akropsl BIUAIOT HAa CMEIIEHHE XUMUYECKOTO paBHOBECHUS?

a) TeMIepaTypa, KaTau3aTop, JaBlICHUE

0) TeMriepaTypa, JaBJIeHUE, KOHIICHTPAIIHIS

B) JIaBJICHUE, KOHIICHTPAIIHS, KaTaTU3aTOP

T') CTETIEHb U3MENIbYCHHOCTH, JIABJIICHUE, TEMIIepaTypa

. B y31max kpucTauim4ecKkor penieTky MeTasia HaXoasTCs. . .

a) MOJIOKUTENBHO 3apsyKEHHbIE HOHBI METaJlIa, CBA3aHHbIE C 3JICKTPOHAMU

0) oTpULIaTENbHO 3apsXKEHHbIE HOHBI METAJIa, CBA3aHHbIE C 3JICKTPOHAMU

B) DJICKTPOHBI, IBHKYIIIHAECS CBOOOTHO

I') TOJIOKUTENbHO 3apsyKeHHbIE MOHBI MeTajla, MeXJIy KOTOPBIMH JBUXKYTCS CBOOOIHBIE
AIIEKTPOHBI

["anbBaHMYECKHI DIIEMEHT — 3TO YCTPOHUCTBO, B KOTOPOM...

a) Mo IeHCTBUEM BJIEKTPUUECKOr0 TOKA MPOTEKAeT XMMHUECKasl peaKus

0) 1o 1eUCTBUEM JIEKTPUUECKOTO TOKA BRIPA0ATHIBACTCS DJICKTPUUECKAs YHEPTUS
B) BO3MOJKHO NMPOTEKaHHE XUMHUUECKON peakIiu 0e3 yuyacTus 3JIeKTPHUIECKOro TOKa
T) B pe3yJibTaTe MPOTEKaHUSI XUMUYECKON peakiinu BhIpabaThIBAETCS SIEKTPUUECKUIA TOK
Kakwue 31eKkTpobl IpH 3IEKTPONIHU3E SBISIOTCS HHEPTHBIMU ?

a) MEIHbIC

0) IMHKOBBIC

B) rpadpuTOBBIC

T') AIFOMUHUEBBIE

Kakoii u3 ciaydaeB He OTHOCUTCS K AJIEKTPOXUMUUYECKON KOPPO3Un?

a) U3/IeTUe U3 CTAJU MOTPY>KEHO B pacTBOP CEPHOM KUCIOTHI

0) U3enre U3 CTalIi OKUCIISIETCS KHCIOPOIOM BO3/TyXa

B) MEJIHBII U KeJe3HbII MPOBOJI KOHTAKTUPYIOT B pacTBOpE Cysb(ara Meau

T) CTalbHOE U3/IENINE, TOKPHITOE CIIOEM HHUKEJIS, B PACTBOPE KUCIOTHI

OTHolIEHNEe YnciIa MoJIel PaCTBOPEHHOI'0 BEIECTBAa K 00beMY pacTBOpa - 3TO...

a) HopmanbHas KOHIICHTpalus

0) MaccoBast 1ost

B) MoJsipHas KOHIEHTpaLus

r) MonbsHas nois

Ecnu pH = 2, To peakuus cpeabl B pacTBOpE...

a) [llenounas

0) Kucmas

B) HelitpanpHas

) 3aBUCUT OT HNPUPO/IbI BELIECTBA

Cornacto nipaBuity ¢a3 ['m60ca, gucio creneHeir CBOOOIbI ONpeesIeTCs Kak:

a)C=K-n+®
0)C=K+m-®
B)K=c-®+n
r)®=C-®-n

TBepable pacTBOPHI ASISATCS HA CIETYIONIUE THUTIBL:
a) 3aMep3aHusl, BEBIYUTAHUS, TOTIIOICHUSI.

0) 3amep3aHus, BEIYUTAHUS, BbIIICIAYUBAHUS.

B) BBIYMTAHUs, BHEAPEHHS, PACTBOPCHHUSL.

T') BEIYUTAHUS, BHEIPECHUS, 3aMCIIICHHSI.

[To mpaBuiTy pbluara MOYKHO OIIPEIEIIUTH:

a) COCTaB XHUJKOU (pa3bl;
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18.

[0¢]

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.
21.
22.
23.
24.
25.

26.

0) Maccy KUAKOH (asbl;

B) Maccy TBepaou (assr,

') BCE OTBETHI BEPHHI.

CrutaBbl OTHOCSITCSI K BEIIECTBaM, KOTOPBIE MOXKHO Ha3BaTh..
a) IBTECKTHYECKUMH CMECSIMHU

0) TBepABIMH pacTBOpaMU

B) reTEpOTCHHBIMH CUCTEMaMHU

') HEOJJHOPOJAHBIMH CUCTEMaMH

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

. OCHOBHBIE TOHSATUS XUMHUH: aToM, MOJICKYJIa, NOH. KomnuectBo BCIICCTBA. MOJI?IpHaSI Macca.

Xumnueckue Gopmyinsl. [IpaBuia 3anucu XuMHUYECKUX ypaBHEHHH.
OCHOBHBIE 3aKOHBI XUMHH: 3aKOH COXPAHEHHUsI MacChl BELIECTBA, 3aKOH ITOCTOSIHCTBA COCTaBa
BEIIIECTBA, 3aKOH 0OOBEMHBIX OTHOIICHUH

. 3akoH ABoranpo. HopmanbHble ycnoBusi. MomnsipHblii 00beM ra3a. YpaBHeHue MeHaeneeBa-

Knaneiipona.

OKBUBAJIEHT. DKBUBAJIEHTHAs Macca IMPOCTHIX M CIO0KHBIX BELIECTB. 3aKOH YKBHUBAJIECHTOB.
OKBHUBAJICHTHBIH 00BEM Ta3a.

XuMuyeckas TepMOAUHAMKUKA. XUMHUYECKUE CUCTEMBl U UX TUIBI. TEepMOAMHAMUYECKHUE
napameTpbl. CraHaapTHbIE YycloBUSA. TepMOOIMHaAaMHUYECKOE paBHoOBecue. THIBI
TEPMOAMHAMUYECKUX IPOLECCOB

1 3akoH TepMoauHAMUKH. PaboTa B XUMHUYECKUX CUCTEMaX. DHTaNbIUs. MI3MeHeHue 3HTaIbIuU
B IIpOIIeCcCe XUMHUECKOM peakuuu. TernoBoi a3 exT. IK30 — U IHAOTEPMUIECKHE PEAKIINU.

. Tepmoxumus. TepMoxumudeckue ypaBHeHHs U UX ocoOeHHOCTU. CTaHAapTHAs SHTAJIBITHS

0o0pa3oBaHUS BEIIECTBA.

. 3axoH I'ecca. CnenctBue u3 3akoHa ['ecca. Pacuer ternoBoro addexra peakuuu.
. OHTponus. M3MeHeHne SHTPONUHU B IIPoLiecCeE XUMUYECKON peakuuu. M3MeHnenue sHTponuu

IIPYM U3MEHEHUH TEMIIEPATYPbI, arPEraTHOIO COCTOSHUS.
Camornpou3BoJIbHBIE MPOLECCHL. 2 U 3 3aKOH TepMoAUHAMUKU. JHeprust [ m66ca. Hanpasnenue
IIPOTEKAHUSI XUMUYECKON PEAKLIUU.
Xumpnueckass KuHeTuKa. CKOpPOCTh XMMHYECKON peakUuu. DJIEMEHTAapHBIM aKT peakLUH.
@akTopsl, BIUAIOIINAE HA CKOPOCTh PEAKIUH.

['oMoreHHbIe U reTeporeHHsle peakuuu. OOpaTuMble U HeoOpaTUMBbIe peakiuu. BiausHue
arperaTHOroO COCTOSIHUS U CTEIIEHU TUCIIEPCHOCTH Ha CKOPOCTh PEAKLIUU.

3aBUCUMOCTb CKOPOCTH pEaKUUU OT KOHLIEHTpaluil peareHTOB. 3aKOH JEHCTBYIOIMUX Macc.
KoHcTaHTa CKOpPOCTH peakluy.

OHeprus aktuBauuu peakuuu. Karanuzarop. Mexannusm JeiCTBUS KaTalu3aTopa.

3aBUCHUMOCTb CKOPOCTH peakiuu oT Temieparypsl. [IpaBuno Baut-I'opda. TemnepaTypHbiii
ko3 duuneHT. YpaBHeHre AppeHuyca.
Xumuyeckoe paBHOBecHe. PaBHOBecHas KOHLeHTpauus BemiecTB. KoHcTaHTa paBHOBecHS.
CwMmenienne xumuueckoro pasHosecus. [Ipunuun Jle-1llarense.

OneKTpoxuMudeckue mpouecchl. OKUCIUTENbHO-BOCCTAHOBUTEIBHbBIE PEAKIUU. DJIEKTPOJIBI.
OneKTpoHbIE IPOLECCHI. JBOHHOM 31EKTPUUECKUI CIIOH.

DNeKTpOAHBIH MOTEeHUHUAad. PaBHOBECHBIN 3JEKTpOAHbIM mnoTeHnual. CTaHAapTHBIN
BOJOPOJHBIN 3nekTpoa. CTaHAApTHBIN 3JIEKTPOAHBIN NoTeHnMan. YpaBHenue HepHera. Pag
AIEKTPOXUMHUYECKUX HAIIPSIKEHUN METAJUIOB.

["anbBaHUYECKHIA AIEMEHT. Y CTPOICTBO raJbBaHHMYECKOTO 3JIEMEHTA U MPUHIIKI €ro paboTHI.
Cxema ranbBaHMYECKOI'0 3JIEMEHTA. DJIEKTPOABIXKYILas cuia ['0.

OnexTpoaun3. YCTpoUCTBO IS 3JIEKTPou3a. THUIIbI 3J1EKTPOJOB. DJIEKTPOJIN3 B paciljlaBax.
DnexTpoau3 B pacTBopax. 3akoHsl Papanes. Beixon 1o Toky.

Koppo3us metannos. Xumundeckas Koppo3us. @akTopsl, BIUAIOIINE HA KOPPO3HIO.
DNEKTPOXUMHUUYECKAsI KOPPO3US U €€ MEXAHU3M.

Merto/bl 3aUTBI OT KOPPO3HUH.

PactBop. PacTBOpeHHOE BemecTBo, pactBoputels. IIponecc pacTBopeHus TBEpAOro Teiaa B
*KuakoM pactsoputeine. Kpucrammsanus. CXoICTBO U pa3inyuus pacTBOPOB C MEXaHUYECKUMU
CMECAMM U XUMUUYECKUMU COCIUHEHUAMU

Konuentpanusi. Paz0aBneHHbI, KOHIEHTPUPOBAHHBIN, HACHIIIEHHBIH pacTBOp. CriocoObl
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BBIPAYKECHHS KOHIICHTPAIlMX PACTBOPOB. DKBUBAJICHT KUCJIOT, OCHOBAHUM, COJICH.

27. PactBopuMOCTh. Brnusinue temmepatypsl U Ipyrux (pakTopoB Ha pacTBOPUMOCTDH BEIIECTB.
[lepenachlillieHHBIE PACTBOPHI.

28. DHepreruka npoiecca pactBopenus. ConbBaTanus, rupatanus. Kpucrauoruaparsl.

29. KonnuraTuBHbBIE CBOMCTBA pACTBOPOB IEKTPOJUTOB U HENEKTPOJIUTOB. Ocmoc. OcMoTHUECKOE
naBieHue. [laBieHne HachIEHHOTO MMapa Haja pacTBopoM. M3MeHeHue TeMIiepaTypbl KUIIEHUS U
3aMep3aHus pacTBOpA.

30. DAeKTpOJIUTHI, HEANEKTPOIUTHI. DIICKTPOIUTHYECKAS TUCCOIUALINSA KUCTIOT, OCHOBAHUH, COJIEH.
N3oronnyeckuii koapduiiment. CUiIbHBIE U cl1adble 3JeKTPOoIUThl. CTENEeHb TUCCOIUAIINN.

31. Koncranta nuccoumanuu. 3akoH paszbaBinenuss OcTBanbna. Kaxymiasics cTeneHb
JUCCOLIMAIINY.

32. DieKTpoJuTHYecKas Auccouuanus BoAbl. MloHHOE mpou3BeAeHUE BOJIbl. Peakuus cpensl.
Bonopoansliii mokaszaTens.

33. ®azoBric paBHOBecusa. Daza, rereporeHHas 1 roMoreHHas cucrema. [Ipasuno ¢a3 ['nb6ca.
Crenenb cB000bI, KOMIIOHEHT. OTHOKOMIIOHEHTHBIE CUCTEMBI. /{luarpamMmma cOCTOSIHHSI BOJIBI.

34. JluarpamMmbl IJIaBKOCTH ABYXKOMIIOHEHTHBIX CUCTEM. DBTEKTUKA. [IpaBuio peryara.

35. TBepapie pacTBOpHI. THUIIBI TBEPABIX PACTBOPOB: 3aMEILICHUS, BHEIPECHHUS, BEIYUTAHUS.

9.1.3. TeMbl NpaKTUYECKUX 3aHATHI

Pemenne TUIIOBBIX 337a4 HA OCHOBE XMMUYECKUX 3aKOHOB M XUMUYECKUX PEaKLU

PeleHne TUIIOBBIX 3a1a4 10 XUMUYECKOU TEPMOAVHAMUKE

Pemenne TUIIOBBIX 3a4a4 IO XMMUUYECKON KHHETUKE U XUMUYECKOMY PaBHOBECHUIO

Pemenne TunoBeIX 3ana4. I'anbBaHMYECKUI 3JIEMEHT. DJIEKTPOJIM3 B pacIulaBax U pacTBOpax.

Koppo3us metannos.

5. Pemenne TUnoBbIX 3aaad. ['ereporennsie cuctemsbl. [IpaBuno ¢a3 I'nb6ca. Juarpammer
IUIABKOCTH JIByXKOMITOHEHTHBIX CUCTEM

6. CriocoObl BbIpakeHUsI KOHIEHTPALUU pacTBOPOB. PemeHne TUNOBBIX 3anad. 3akoH BaHT-

l'odda, 3akon Paymns. CreneHp qucconMaIum.

L=

9.1.4. Tembl J1a00paTOPHBIX PadoT

Onpenenenne TemwoBOro 3G (deKTa peakuy HeUTpaTu3auu
CKOpOCTh XUMHUUYECKUX PEAKIMi. XUMHUYECKOE PABHOBECHE.
Onexrponus. Kopposus

PacTtBOpBI, X CBOMCTBA, paCTBOPUMOCTB. [ [puroroBiienne pacTBOpoB

Sl ol e

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrostenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM IuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIB30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa 00pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILUMHU
HAy4YHO-NONYJAPHbIE U CHELUAIU3UPOBAHHBIE MAaTEpHalbl, MOCBSLICHHBIE Pa3JIMYHBIM acCIEeKTaM
y4eOHOH JUCUUIUINHBL.

IIpu caMOCTOATENIEHOM U3YUYEHUHU TEM CIEAYNUTE PEKOMEHIALUAM:

— YTEHUE WJIU NPOCMOTP MarTepuana OCYLIECTBISUTE CO CKOPOCTbIO, JOCTATOYHOMU M
MHIUBUIYAJIbHOTO IOHUMAaHUs U OCBOCHUS MaTepuasa, BbIAECISAs OCHOBHBIC UJEU; HA OCHOBAaHUHU
N3YyUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCSI HE3HAKOMBIEC MJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBIACHUTD UX
3HAYCHME JUUI IOHMMAaHUsA JAIBHEHILEro MaTepuaa;
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— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEYATE Ha MPEJI0KEHHbBIE BOIIPOCHI.
CtyaeHThl MOTYT MOJy4aTh WHAUBUIyaIbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumiIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Ta0mwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaroniuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBanue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIIHLHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMueHUsIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETHI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHou hopme;

— B I1€YaTHOH (hOpMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha

MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. [jisi Takux OOydaromuxcs mperycMaTpuBacTCs
JocTymHas popMa MpeJOCTaBICHUS OTBETOB HA 33aJJaHMUs, & HMECHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MPEJICTABJIICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTATOB OOYYEHHUS JIMII C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSl ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTpUBAET MpenocTaBieHue nHdpopmanuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI H BOCHIPUATHS HH(DOpMALINH:

JL1s1 SN ¢ HApYIIEeHUsIMH 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hopMe YBEIUICHHBIM MIPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUsIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,
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— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUSIMU OTIOPHO-IBUTaTeJIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

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