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PABOYA I ITPOI'PAMMA TN CHUITJIIMHBI
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YpoBeHb 00pa3oBaHus: BhIcIee 00pa30BaHue - CIEIUATUTET

Hanpasnenue noaroroBku / cnenuanbHOCTh: 25.05.03 Texnnmueckasi IKCIJIyaTalusi TPAHCIOPTHOIO
paanood0pynoBaHus

Hampasnennocts (mpoduns) / cnenuanuzanus: TexHUYeckasi JIKCILUIyaTalUsl Paau03JIeKTPOHHOTO
000opy10BaHMSA BO3AYUIHBIX CYJ0B H a3PONOPTOB

®dopma 0O0ydeHHS: OUHASA

@axkynbreT: PK®, PagnokoHcTpyKTOpCKH GaKyJIbTeT

Kadenpa: KUIIP, Kadenpa koHcTpyupoBaHusi U MPOU3BOACTBA PAAHOANNIAPATYPbI

Kypc: 1
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Y4eOusiii mnan vHadopa 2011 roga

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 2 ceMecTp Bcero Ennanner
1 Jlexnn 36 36 JacoB
2 IIpaxTryeckue 3aHATUA 16 16 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 68 68 4acoB
5 W3 HUX B MHTEPAaKTUBHOU (hopme 12 12 4acoB
6 CamocrositenpHast paboTa 40 40 4acoB
7 Bcero (6e3 ax3ameHa) 108 108 4acoB
8 OO0m1as Tpy10eMKOCTh 108 108 4acoB
3.0 3.0 3.E.

3auer: 2 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokot Ne 58  or« 8 » 6 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crienuanbHOcTH) 25.05.03 TexHuueckas 3KCIUTyaTallusi TPAHCIOPTHOTO Pagnoo00pyIOBaHUS |,
yrBepxkaeHHoro 12.09.2016 roma, paccmorpena u omobpeHa Ha 3acenaHuu kKadenpsl POTOM «  »
20 ropma, mpotokos Ne

PazpaboTuuk:

cTapmuii npenoaasareib kad. POT-
oM M. B. TuxonoBa

3aBenyromuii odecrieunBaroen kag.
POTOM B. U. Tyes

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

Hexan PK®D . B. O3epkun
3aBenyromnuii BeITycKaroIen kag.

KUITP B. M. Kapa6an
OKCIEPTHI:

noueHT kag. POTOM H. H. Hecmenosa

JlouieHT Kadeapsl KOHCTPYUPOBAHUS
U IIPOM3BO/ICTBA PAaUOAIIAPATYPHI
(KUITIP) H. H. Kpusun
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
M3YYCHUE XMMHUUYECKUX CUCTeM W (yHIaMEHTAIbHBIX 3aKOHOB XMMHUU C TIO3UIUHA COBPEMEHHOM
HaYK{
dbopMHUpOBaHNE HABBHIKOB IKCIEPUMEHTATBHBIX WCCICAOBAHUN 1T U3YUYCHHsI CBOMCTB BEIIECTB U
UX PEaKIMOHHON CIIOCOOHOCTH.

1.2. 3agaun IMCHMIIINHBI
—  M3y4YeHHE XMMUYECKHUX CHUCTEM;
— m3yuyeHue QyHIaAMEHTAIbHBIX 3aKOHOB XHMMUH;
—  HU3y4YCHHUE CBOMCTB BELIECTB U MX PEAKIIMOHHOMN CIOCOOHOCTH.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII
Juctumnuna «Xumus» (b1.5.48) otHocutes k 6moky 1 (6a3oBast 4acTs).
[Tpenmiec TBYIONTUMHE TUCITUTUIMHAMH, (POPMUPYIONIMMH Ha4YadbHbIC 3HAHUS, SIBISIFOTCS: Du3uka.
[TocnenyromumMu AUCUUIUIMHAMH SBISIOTCS: be30MacHOCTh KU3HEEATEIbHOCTH, DKOIOTHSL.

3. TpeGoBaHus K pe3yJbTATAM OCBOCHUS JUCHHUIIMHBI

[Tporiecc n3ydeHus: AUCIUTLINHBI HaMpaBjieH Ha (POPMUPOBAHUE CIICAYIOMNX KOMITCTCHITHH:

—  OK-1 crocoOHOCTBIO K a0CTPaKTHOMY MBIIUICHUIO, aHATH3Y, CHHTE3Y;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLUICs TOJKEH:

— 3HATh OCHOBHBIC TIOHATHS U 3aKOHBI XUMUH, TEOPETUYECKUE OCHOBBI CTPOCHHUS BEIIECTBA,
CBOICTBA BEIIECTB M MX PEAKIIMOHHYIO CIIOCOOHOCTH, YCIIOBUS MPOTEKAHUS peaKiuid, (haKTOphI, BIUSIIO-
IIMe Ha CKOPOCTh U HANpaBlIeHWE MPOTEKAHUs PEAKIIMH, SHEPTeTUUECKUE U3MEHEHHUS B IMPOIECCEe MPO-
TEKaHUsl PeaKIMH, CIIOCOOBI BRIPAKEHUSI KOHIICHTPALIMI M CBOMCTBA PaCTBOPOB JIEKTPOIUTOB U HEDJIEK-
TPOJIUTOB, OINPEACIICHUE KHCIOTHOCTH Cpelbl, 3aKOHOMEPHOCTH MPOTEKAHHS SJIECKTPOXUMUUYECKHUX TPO-
[[ECCOB, MPOIIECCH KOPPO3UU METAIIJIOB U METO/IbI 3aLTUTHI OT KOPPO3HUHU.

—  YMeTb HCIOJb30BaTh TCOPETUUCCKUE 3HAHUS IS PEIICHUS TTPAKTUYSCKHUX 3aj1ad, JIJIsl HHTEp-
MpeTalnuy Pe3ylIbTaTOB SKCIIEPUMEHTA; aHAIM3UPOBATh TOJTYYCHHBIE PE3YIbTaThl, CAHTE3UPOBATh 3HAHUS
00 n3y4aeMbIX 00BEKTaX sl OMMUCAHKS MX CBOWCTB M PEAKIITMOHHOW CITOCOOHOCTH.

— BJaJieTh HAaBBIKAMU MMOCTAHOBKH U TPOBEACHUS DKCIIEPUMEHTA, 00PAOOTKH PE3yABTATOB IKC-
MEPUMEHTA

4. O0beM IMCHUILIMHBI U BHAbI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIHUILTHHBI COCTaBIseT 3.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpyaoeMKOCTb JUCHUILINHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
2 ceMecTp
AynuaTopHbI€ 3aHATHS (BCETO) 68 68
Jlexuun 36 36
[IpakTuueckue 3aHATHS 16 16
JlaboparopHbie pabOTHI 16 16
W3 HuX B MHTEPAaKTUBHOMN (hopme 12 12
CamocrosiTenpHas paboTa (Bcero) 40 40
OdopMieHHE OTYETOB IO JTAOOPATOPHBIM paboTam 6 6
[ToaroroBka k 1a00paTopHBIM paboTam 7 7
[TpopaboTka JIEKITMOHHOTO MaTepraia 13 13
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 14 14
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Bcero (0e3 ax3ameHa) 108 108
OO6m1ast Tpy1I0€MKOCTb, 4 108 108
3aueTHble EquHuIb 3.0 3.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3zgesnl AUCHUIIMHBI M1 BUALI 3AHATHI

Paznensl MUCHUIUTAHEI ¥ BUBI 3aHATHN PUBEICHBI B Ta0mmiie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

—_ ]
= 3 3 2 g 2§
5 = ; ; g2 =]
. o Q g S 2 > 5
HasBaHus pa3aenoB TUCIUTUTHHEI i ® Q. o, o 2 &5
= 5 S S 5 O s E
S, E < S &z
= = o SRt 1= g
2 cemectp
1 OCHOBHBIE MOHATHUS U 3AKOHBI XUMHUH. 0 2 0 2 OK-1
2 DHepreTuka XUMHUYECKUX MPOIECCOB. 6 2 17 |OK-1
XuMudeckasi TepMOTUHAMHKA.
3 Xumudeckass KHHETUKA. XMUMHAYECKOe 8 4 4 8 24 |OK-1
paBHOBECHE.
4 DnexkTpoxuMuueckue npoueccel. Kop- 8 4 4 11 27 |OK-1
pO3USl METAIJIOB.
5 PactBopHI 6 10 22 |OK-1
6 Ctpoenue aroma. [lepuonnueckuii 3a- 14  |OK-1
KOH. XMMHUYecKasi CBSI3b.
Hroro 3a cemectp 36 16 16 40 108
Hroro 36 16 16 40 108
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIASIM)
ConeprkaHue pa3aesioB TUCIUTLINH (TI0 JIEKIUIM) PUBEICHO B TabiuIe 5.2.
Tabmuua 5.2 — ComeprkaHue pa3ienaoB TUCIUILIKH (TI0 JEKITHSIM)
3 z S
3 ==
2 > 5
HasBanwust paznenon ConeprkaHue pas3ienoB JUCIUILTAHBI 110 JTEKIIUIM zF &5
o E
X g =
a o g
~ S
2 ceMecTp
2 DHepreTuka Xumuueckas TepMoauHamuka. [lonstne xummuaeckon 6 OK-1

XuMuueckas
TEPMOJAUHAMHUKA.

XUMHYCCKUX ITPOLECCCOB.

cucTeMbl. Tunbl cucteM. PaBHOBECHOE COCTOSIHUE CH-
cTeMbl. TUIBI TEPMOIMHAMHYECKUX MPOIECCOB: 00pa-
TUMbIE, HEOOPATUMBIE, CAMOTIPOU3BOJILHBIC, PABHO-
BecHbIe. OCHOBHBIC TTOHATHUS TEPMOJUHAMUKH: BHY-
TPEHHsIs SHeprus, padora, Temora. [lepBblii 3akoH
tepmonuHaMuku. [lorsitre saTaNnbnmn. TernoBoi ¢-
(beKT peakium, SK30TEPMUYECKUE U IHTOTEPMHUECKHE
peakuun. TepMOXUMUYECKUE YPABHEHUS U UX OCO-
6enHoctu. CTaHIapTHBIE TEIUIOTHI 00pa30BaHMs Be-
mectB. 3akoH ['ecca, cienctsue u3 3akona I'ecca. I1o-
HATHE SHTpONUU. BTOpOH U TpeTuil 3aKOH TEPMOIU-
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HamMuKd. CaMONPON30BOJIbHBIE ITPOLECCHL. DHTAIIb-
MUAHBIA U SHTPONUMHBIN (PAaKTOPBl XUMHUUECKHX Pe-
aknuii. DHeprus ['ub0ca.

HUroro

3 Xumuueckasi KHHETHKA.
XUMHUYECKOE paBHOBECHE.

XHUMHUUYECKasi KUHETUKA. | OMOTE€HHBIE U TeTEpPOreHHbBIE
peakuu. CKOpOCTh XUMUYECKOM peakiuu. DakTopsl,
BIIMSIOIIME HA CKOPOCTh peaKkluu. BiausHue KOHIIeH-
TpalMK Ha CKOPOCTh PEAKIIMU. 3aKOH JIEMCTBYIOIINX
Macc. KoHncTanTa ckopocTH peakuuu. BiausHue tem-
neparypsl Ha ckopocTh peakiuu. [IpaBuio Banrt-T'og-
¢a. DHeprus akTUBAILlMHU U ypaBHEHUE AppeHunyca.
3aBHCHMOCTb CKOPOCTH PEAKIMHU OT KAaTaJau3aropa.
Karanuz O6patumble 1 HEOOpPATUMbIE XUMHUYECKUE
peakuu. Xumudeckoe paBHoBecue. Koncranra pas-
HOBECHS. 3aKOH JEHCTBYIOLINX MAacC JIJIsl pAaBHOBECHSI.
[Tpunnun Jle-Ilatense. CABUT XUMHAYECKOTO PABHO-
BECHSL.

Hroro

OK-1

4 DNeKTPOXUMHUYECKHE
nporeccel. Kopposus
METaJIJIOB.

OKHCIUTENHEHO-BOCCTAHOBUTENbHBIC peakiuu. Cre-
MeHb OKHUCIICHUS, OKHCIIEHHE U BOCCTAaHOBIICHUE.
DNEKTPOIHBIE MPOIECCHI. DNEKTPOIHBIC MOTEHITHAT.
VYpaBHenue HepHcTa. ["aibBaHUYECKUM SJIEMEHT.
DIEKTPOXUMUIECKUE TIPOIECCHI. DICKTPOABIKYIIAS
CHJIa TallbBaHUYeCcKoro 3neMeHTa. CTaHIapTHBIHN BO-
JIOPOJIHBIN AJIEKTPO/. DIEKTPOJIU3 B paciliaBe. DJeK-
Tpoau3 B pacTBope. 3akoHbl Dapazes. Beixon mo Toky.
Koppo3swust MeTamioB: XuMudeckasi, JJIeKTPOXUMHIYC-
CKasl. 3aliTa MEeTalioB OT KOPPO3HUHU.

HUroro

OK-1

5 PactBOpHI

PactBopsl, Tumel pactBopos. [Ipouecc pactBopeHus.
CriocoObI BeIpa)keHUsI KOHLIEHTPALIMHU PACTBOPOB.
PactBopuMocTs. IlepeHacsiieHHbIE pacTBOPBI. DHEP-
retvka pacrBopenus. Kpucramnoruaparsl. CBoNCTBa
pacTBOpOB HEANEKTPOIUTOB. OcMmoc. 3akoH BaHT-
lodda. 3axon Payns. TemnepaTypa kunenus u 3amep-
3aHUA pacTBOPOB. TeopHst IIEKTPOIUTUIECKON TUCCO-
nuanuy. CTenenb TUCCOMAlNN, KOHCTaHTa JTUCCOLN-
aruu. M3otonnyeckuit koaddunment. CoiicTBa
pacTBOPOB 3JIEKTPOJIUTOB.

Hroro

OK-1

6 CtpoeHue aroma.
[Iepronnueckuit 3aKoH.
XUMHUYECKas CBS3b.

CtpoeHue aToMa U MepUoUYECcKasi CUCTEMA DJIEMEH-
ToB. [leprognyeckas cucrema v NOPSIIOK 3aMOJTHEHUS
SHEPreTUYECKUX YPOBHEH B CTPYKType atoMa. Paamy-
CBhI aTOMOB U HOHOB. DJEKTPOOTPHUIIATETLHOCTb.
DHeprusi MOHU3AIMU, CPOJICTBO K AIEKTpOoHY. M3MeHe-
HHE CBOMCTB 3JIEMEHTOB U UX COCIMHEHUH T10 TIEPUO-
naM u rpynnaM.OCHOBHBIE BUJIbI XUMUYECKOU CBSI3H.
[Ipupona xuMu4eCcKoi CBA3U. XapaKTEPUCTUKN XUMHU-
yeckoii cBs3u. KoBaneHTHas CBsA3b, MEXaHU3MEI €€ 00-
pa3oBaHus: OOMEHHBIN, TOHOPHO-aKIEeNTOpHBIH. [1o-
JIAPHOCTH KOBajieHTHOM cBsi3u. MloHHas cBs3b. Mera-

OK-1
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nudeckas cBsi3b. OU3NUECKOE COCTOSIHUE BEUIECTRA.
TBepnoe Teno. DHeprus KpUCTaNIn4eCKON PEeIETKH.
Turbl KpUCTATUIMYECKUX CTPYKTYP U UX CBOMCTBA.

HUroro

8

Hroro 3a cemectp

36

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMINIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITyLIUMHU)
1 o0ecreynBaeMbIMHU (IOCTEAYIOIMMH) THCHUIIIHHAMHA

Paznenbl qUCHUIIIUHBL U MEXIUCUUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
oOecrnieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUIMHAMU MIPE/ICTaBlIeHb! B Tadmuie 5.3.
Tabmua 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HaumeHnoBaHue qUCHMILIMH

Ne pasnienoB JaHHOW JUCHUTLUIMHBI, I KOTOPBIX HEOOXOIUMO
U3ydeHHe 00eCTICUMBAIONIUX U 00eCTIeYNBAEMbIX JUCIIHILTHH

1 2 3 4 5 6
[IpeamecTByromue TUCIUATITUHBI
1 ®usuxka + + + + + +

[Tocnenyromuye TUCITUTITUHBI

1 Be3omacHOCTE KU3HEIEATEIHFHOCTH

+ +

2 DKOJIOTUsA

- -

5.4. CooTBeTCcTBHE KOMIIETEHINI, (POPMHUPYEMBIX IPH H3YYCHUHU AUCUMIIMHBI, 1 BU/0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU HM3YYEHUH IUCIUIUIMHBI, W BHIOB 3aHATHA

MpeCcTaBiIeHo B Tabnuie 5.4.

Ta6muma 5.4 — CoOTBETCTBHE KOMIIETEHIINN, (DOPMUPYEMBIX TIPU M3YUYECHUH JAUCIUTUINHBI, U BUIOB 3aHS -

THH
§ Bunwl 3ansatuit
= E ;
o te) e
5 5- g S S DOopMBbI KOHTPOJIS
. < : ¢ :
S =) = O
= =
OK-1 + + + + OT4eT N0 MHAUBUTYAIBHO-

My 3aaaHuto, Koncnekr
camMonoAroToBku, OTYET 110
nmabopaTopHOU padore,
Ormpoc Ha 3aHATHUAX, 3a4eT,

Tect

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMu 00yYeHUs
TexHOMOTruM HHTEPAKTUBHOTO 00yYeHHS MPU Pa3HbIX (hopMax 3aHATUN NpUBeAeHBI B Tabnuie 6.1.
Tabmuua 6.1 — TexHOJIOTMM UHTEPAKTUBHOTO 00yUYEHHsI MPU pa3HbIX opMax 3aHATUI
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NutepakTuBHbIC Hutepakr
HNHTepakTuBHBIE
Mertonpl nabopaTopHbIC 3aHATHS, | HWBHBIC Bcero, u
MPAaKTUYECKUE 3aHATHS, U
q JEKLNH, 4
2 cemectp
[IpesenTanuu ¢ 4 4
HCIIOJIb30BAaHUEM
MYJIbTUMEHA C
o0CcyXIeHreM
Pabora B komanie 4 4 8
6



Hroro 3a CEMCCTp:

12

Hroro

12

7. JIaGopaTtopHbie padoThI

HanmenoBanue nabopaTopHbIX paboT npuBeaeHO B Tabmuie 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTopHBIX padboT

o L=
= 2 =
3 =
Z > 5
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF &5
5 ¥
> Sz
e e 2
= Sl
2 ceMecTp
2 DHepreTrka Omnpenenenue TermioBoro dddexra peakuu HEUTpa- 4 OK-1
XMMHUYECKHUX IIPOLECCOB. |JIM3aLUN
XuMuyeckas Hroro 4
TEPMOJINHAMUKA.
3 Xumunueckas KuHeTHKa. | CKOpOCTh XUMHUYECKUX peaKIMil. XMMUYECKOE PABHO- 4 OK-1
XHUMHUUECKOE PAaBHOBECHE. | BECHE.
Hroro
4 Dnextpoxumudeckue | Dnekrpoinus. Kopposus OK-1
npouecchl. Koppo3us Viroro
METaJIJIOB.
5 PactBOpHI PactBopsl OK-1
Hroro
Hroro 3a cemectp 16
8. IlpakTHYeckue 3aHATHA (CEMHUHAPDI)
HanmMeHnoBaHue nmpakTHUeCKUX 3aHATUN (CEMHUHAPOB) NMpUBEAEHO B Tabnue 8.1.
Ta6muna 8.1 — HauMeHoBaHUe MPAKTUYECKUX 3aHATHH (CEMHUHAPOB)
8 Y =
I -
Q = g
Z > 5
HasBanus pasnenos HanmMeHnoBaHMe MpakTUUECKUX 3aHATUN (CEMHHAPOB) - =5
5 2 g
= a2
a e g
= S
2 cemectp
1 OcHOBHBIE OHATHS U | BXOJHOW KOHTPOJIb (HallMCaHUE CUMBOJIOB XMMHUE- 2 OK-1
3aKOHbI XUMHH. CKHUX 3JIEMEHTOB, PaCYeT MOJISIPHBIX Macc COeTUHE-
HUH, pacCTaHOBKa KOA((UIIMEHTOB B YPaBHEHUSX pe-
akiuii). Pemenue 3agaq: 1) Haxoxk/1eHHE SKBUBAJICHTA
MIPOCTHIX BELIECTB; 2) pacyeT SKBUBAJIEHTHBIX MacC
IIPOCTBIX U CIIOKHBIX COETUHEHUH; 3) pacueT o0beMa
ra3a pyu HOPMAJIbHBIX YCIOBUSAX U YCIOBUSAX, OTINY-
HBIX OT HOPMaJIbHBIX; 4) pacyeT YMcia 4acTul] Belle-
CTBa B ONPEJICIICHHOM Macce Win o0beme; 5) perieHue
3aJay ¢ XMMUYECKHMMHU ypaBHEHUAMU; 6) 3a/1auu Ha
"U30BITOK-HETOCTATOK"
Hroro 2
2 DHepreTrka 1)pacyeT TertoBoro 3pdexra peakiuu mo 3aKoHy OK-1
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XUMHYECKHUX MPOIIECCOB.
XuMu4ueckas
TEPMOANHAMHUKA.

I'ecca; 2) onpenenenue Tuna peakuu (3K30-, 3HA0-
TEPMUUYECKUI); 3) pacdeThl 10 TEPMOXUMHUUECKUM
ypaBHEHUSAM; 4)olpeieIeHue caMONIPOU3BOJILHOTO
HaIpaBJIeHUS IPOTEKAHUS peaKLuu; 5S)pacyeT TepMOo-
JMHAMUYECKHX MapaMeTpOB NPOTEKaHUs peaKIH

HUroro

3 Xumuueckasi KHHETHKA.
XUMHUYECKOE paBHOBECHE.

1)3anuch 3aKoHa IEHCTBYIOIUX MAcc AJIs XUMHAYE-
CKHX peaKItii;2)pacdyeT U3MEHEHUsI CKOPOCTH peakK-
LMY TIPY U3MEHEHUH J1aBIIEHUS, KOHIICHTPALlUU pea-
TeHTOB; 3) pacyeT U3MEHEHHUsI CKOPOCTU PeaKluu Mpu
MOBBIIIEHUH TeMIepaTypsl 1o npasuiay Bant-I'opda
Y ypaBHEHUIO AppeHunyca; 4)pacuer TeMIepaTypHOTro
K03 PHIHEHTa CKOPOCTH PEaKIUK; 5)onpeeieHne
SHEPrUM aKTUBALIMU PeaKuu; 6) onpeneaeH s cMe-
LICHMs PABHOBECHS TIPU U3MEHEHUH TEMIIEPATyphl,
JaBJICHUS, KOHLEHTPALUK; 7)pacueT KOHCTAHT paBHO-
BECHsI XUMUUECKUX peakluii; 8) pacyeT N3MEHEHUs
KOHIIEHTpAINil peareHToB Yyepe3 KOHCTAaHTY paBHOBE-
cust

Hroro

OK-1

4 DNeKTPOXUMHUYECKHE
nporeccel. Kopposus
METaJIJIOB.

l)HanKcaHne OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pe-
aKuui; 2) onyvcaHyue MpUHIIKIIA PaOOThI rajbBaHHue-
CKOT0 3JIEMEHTA; 3) 3aIiCh YPAaBHEHUH peakiui, mpo-
TEKaIOIUX B FaJIbBAHUYECKOM dJIEMEHTE; 4) pacyer
ANIEKTPOTHOTO TTOTEHITHAIA ITPU CTAHJAPTHBIX U HE-
CTaHJAPTHBIX YCIOBUSAX; 5) pacyeT AJIeKTPOBUKY-
1IeH CHJIBI TAJIbBAHUYECKOTO JIEMEHTa; 6) cocTaBlie-
HUE YpaBHEHUH 3JIEKTPOAHBIX IPOIECCOB MPH dIIEK-
TPOJIM3€ PACILJIaBOB U PACTBOPOB; 7) BHIYUCICHUE
Macchl 1 00BEMOB 00pPa30BaABIIUXCS MPOTYKTOB B MPO-
1ecce aJeKkTpoiin3a 1o 3akonaMm dapazes; 8) onpene-
JIEHWE BBIXOJIa TI0 TOKY; 9)cocTaBiieHre ypaBHEHUI
PEAKUHI NPH XUMUYECKON U 3IEKTPOXUMUYECKON
Koppo3uu MeTasuioB; 10) BIOOp 3aIIUTHOTO MOKPHI-
THUSL OT KOPPO3HUU

Htoro

OK-1

5 PactBopHI

1)pacueT HaBeCKH AJIsi IPUTOTOBIIEHUS paCTBOPOB
Pa3HBIX KOHIIEHTPAIIHA; 2)pacdeThl JJIsl IPUTOTOBIIE-
HUS PaCTBOPOB METOAOM pa3daBieHus; 3) onpenene-
HUE OCMOTHYECKOTO JIaBJICHHsI pacTBopa; 4) onpee-
JICHUE TEIIOTHI PACTBOPESHHMS; 5)pacyeT TeMIepaTypsl
3aMep3aHus U KUTIEHUSI PACTBOPOB; 6) BEIYUCICHHE
M30TOHUYECKOTO KO3 (dUIIMEeHTa; 7) ONpeIeICHHE
CTETICHH U KOHCTaHThI JUCCOIUAIINH PACTBOPa; 8)
OTIpeJIeIIEHUE BOJIOPOTHOTO MTOKA3aTeNsI U PeaKIInu
cpepl.

Hroro

OK-1

6 CrpoeHue atoma.
[Teproguyeckuii 3aK0H.
XUMHUYECKas CBA3b.

1 )omnpenenenre MoJIOKEHUsI XUMUYECKOT 0 JIEMEHTA B
Ta0mie MeHaeneeBa U ero XUMHYECKHX
CBOWCTB;CPAaBHEHNE CBOMCTB XUMHYECKHUX JIEMEHTOB:
2)OKHUCIIUTENbHO-BOCCTAHOBUTEIBHBIX; KUCIOTHO-

OK-1
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OCHOBHBIX; PaJINyCOB aTOMOB ¥ HOHOB, METaJJINYe-
CKHMX Y HEMETAJUIMYECKUX UCXOJS U3 IOJOKECHUS B Ta-
o6mue MenzeneeBa; 3) onpeesieHue TUIIAa KPUCTATI-
JINYECKOM PEIETKH.

Htoro 2

Hroro 3a cemectp

9. CamocrosiTesqibHasi paboTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETEHITMH TPEICTaBICHbI B

tabmmue 9.1.
Tabmuua 9.1 — Buasl caMoCTOATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN
3 =
2 =
Bunapl camocTosTenbHON = > O
HasBanus paznenos = = @DopMBbI KOHTPOJISA
paboThI g g 2
X g =
a g
= S
2 ceMecTp
1 OcHOBHBIE NOHATHS U [ToaroroBka k mpakTuue- 2 OK-1 OTyer Mo UHANBUYAIIb-
3aKOHBI XUMHH. CKUM 3aHATHUSAM, CEMUHA- HOMY 3ajlaHuIo, TecT
pam
Hroro
2 DHepreTuka IToaroroBka K nmpaxkTu4e- OK-1 3auet, Koncnekt camono-
XUMHUYECKHX MPOIECCOB. |CKUM 3aHSATHUSM, CEMHHA- rotoBku, Ompoc Ha 3aHs-
XuMmugeckas pam Tusix, OTYET 1Mo WHAUBH-
TEPMOIMHAMUKA. TpopaGoTKa TeKIHOHHOrO 1 AyabHOMY 3a1aHHIO, Or-
MaTepuaa 4eT 1o JabopaTopHoOi pa-
oote, Tect
IToaroroska k Jaboparop- 1
HBIM paboTam
OdopMieHHE OTYETOB T10 1
nabopaTtopHbeIM paboTam
Hroro
3 Xumunueckas kuHetuka. |IlogroroBka k mpaxkTuye- 2  |OK-1 3auet, KoHcniekT camonof-
XUMHYECKOe PaBHOBECHE. |CKUM 3aHSATHUSIM, CEMHHA- rotoBku, Onpoc Ha 3aHs-
pam Tusx, OTYeT 1Mo WHAUBHU-
[TpopaboTKa JIEKITHOHHOTO 3 AyanbHOMY 3az[aHmoi Or-
MaTepuana YeT 10 JIabopaTopHOil pa-
oote, Tect
[TonrotoBka k maboparop- 2
HBIM paboTam
OdopmiteHre 0TIETOB 1O 1
JabopaToOpHBIM paboTam
UTtoro 8
4 DNeKTPOXUMHUYECKHE [ToaroroBka Kk npaxkTuye- 3 OK-1 3aueTt, KoHCcnekT camono-
npoueccel. Kopposus CKHM 3aHATHUSIM, CEMUHA- roToBkH, Onpoc Ha 3aHs-
b b
METaJlJIOB. pam Tusix, OTYeT 1Mo WHAUBH-
[IpopaboTka JIeKIIMOHHOTO 4 AyallbHOMY 3a/IaHHmIo, Or-
Mareprana 4eT 1o JabopaTopHOi pa-
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[ToaroroBka k 1aboparop- 2 oore, Tect
HBIM paboTam
OdopmiieHre 0TIETOB TIO 2
naboparopHbeIM paboTam
Hroro 11
5 PactBopHI [ToaroroBka K npaxkTu4e- 3 |OK-1 3auet, Koncnekr camono-
CKUM 3aHSATHUSAM, CEMUHA- rotoBk#, Ompoc Ha 3aHs-
pam TUsX, OTYET 110 WHIUBHU-
[TpopaboTka JIEKIIMOHHOTO 3 nyaanOMg 3a/1aHHIo, Or-
qeT I TOPHOM pa-
MaTepuaa €T 110 JIabopaTopHOii pa
oote, Tect
[Toaroroska k Jaboparop- 2
HBIM paboTam
OdopmiteHre 0TIETOB TIO 2
nabopaTopHBIM paboTam
Hroro 10
6 CtpoeHue aroma. [ToaroroBka Kk mpaxkTHye- OK-1 Koncnekr camonoaroros-
[leprognueckuii 3aKOH. | CKUM 3aHSATHUSIM, CEMHHA- ku, Onpoc Ha 3aHATHIX,
XuMHUECKasi CBSI3b. pam OT4eT 1o UHANBUTYaTb-
[TpopaboTka JIEKITMOHHOTO 2 HOMY 3ajanmo, Tect
Marepuaia
UTtoro 4
Hroro 3a cemectp 40
Hroro 40

10. KypcoBasi paGora (mpoexr)
He mpenycmotpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcst

11.1. banibHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Tabmura 11.1 — banbHbIE OIEHKH [T SJIEMEHTOB KOHTPOJISI

N . MaxkcumanbHbIH
. MakcumanbHbIN MakcumanbHbIN
DneMeHTHl y4eOHO 0as 3a mepuo; Bcero 3a
6amn Ha 1-yto KT ¢ | Gamr 3a mepuon
NESITEIbHOCTH mexay 2KT u Ha cemMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEI] cemecTpa
2 cemecTp
3auer 30 30
Koncnekr camonoaroros- 2 2 1 5
KU
Omnpoc Ha 3aHATHAX 5 5 5 15
OTyeT N0 MHAUBUYAIIb- 5 5 5 15
HOMY 3a/IaHUIO0
OtyeTt no nabopaTopHOM 5 5 5 15
pabore
Tect 5 5 10 20
Hroro makcumym 3a nepu- 22 22 56 100
on

CornacoBaHa Ha noprane Ne 30595 10



Hapacraromum utorom 22 44 100 100

11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOUYKM TPEICTaBIeH B Tabmuue 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka

> 90% ot MakcuManbHON cyMMbI OamioB Ha naty KT 5

Ot 70% 1o 89% ot MmakcuMaabHOM CyMMBI OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHOUN cymMmbl OaiioB Ha Aaty KT 3
2

< 60% ot MakcuManbHOU cyMMbl O6astoB Ha aaty KT

11.3. [lepecyeT cymMMbI 0A/1JI0B B TPAAMIMOHHYI0O U MEKAYHAPOAHYIO OLIEHKY
[lepecuer cymMMbl 6aIOB B TPaJUIMOHHYIO M MEXIYHAPOIAHYIO OLIEHKY MPEACTABIEH B TaOmuIe
11.3.

Tabmuma 11.3 — IlepecueT cyMMbI 0aJIJI0B B TPAAUIIMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6amios,

Onenka (I'OC) YUUTBIBAET YCIELIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTM4HO) (3a4TEHO) 90 - 100 A (OTIAHYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TeHO) 75 - 84 C (xopor0)
70-74 D (ynoBieTBopuTensHO)
65 - 69

3 (yOOBJIETBOPHUTENHHO) (3aU4TEHO) 60 - 64 E (H0CpeAcTnentio)
2 (HEYROBIICTBOPHTENLHO) (1HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTieueHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Koposun H.B. O6mias xumus : yueOHuk 1 BTy30B / H. B. KopoBuH. - 7-¢ u3n., ucnp. - M. :
Bricmras mkomna, 2006. - 556[4] c. : wi., Tabn. - ([Tobeaurens koHKypca yueOHUKOB). - bubmmorp.: c. 546.
-Ilpenm. ykas.: ¢. 547-558. (nanuune B 6ubiamoreke TYCVYP - 220 3k3.)
2.  OcHoBHI 00mIeH U (uznueckoir xumuu: Ydaebnoe nocodbue / Tuxonora M. B., Exumona U. A.
- 2015. 200 c. [DnexTponHbii pecypc] - Pexxum mpocryna: http://edu.tusur.ru/publications/5136, nata 06-
pamenusi: 10.06.2018.

12.2. lonosiHUTeIbHAS JIUTEPATYpPa

1. T'munka H.JI. O6mas xumus : yue6Hoe nocodue st By3os / H. JI. I'muuka. - 11-e u3g. - M.-JL.
: Xumus, 1964. - 688 c. : wi., Tabi. - men. ykas.: c. 669-670. - [Ipenm. ykas.: c. 671-688. (ayri: 37 3K3.;
Bcero 37 9k3.) (Hanuuue B oubmotexke TYCYP - 37 7k3.)

2. Xumus: Yuebnoe nocodue / I. B. Cmupnos, I. M. fkynuna; MunuctepcTBo o0pa3oBaHUs
Poccuiickoit ®enepanun, ToMCKUII TOCYIapCTBEHHBI YHUBEPCUTET CUCTEM YIPABICHUS U PaJUOIIICK-
TpoHukH, Kadenpa texnonoruu pannosnekTpoHHoit anmaparypsl. - Tomck : TMIIZIO, 2000. - 157 c. : un
(namuune B 6ubmmorexke TYCVYP - 31 2k3.)

3. T'munxa H.JL 3anauu u ynpakHeHus no oomeit xumuu : Yue6Hoe nocobue ans By3os / H. JI.
['munka. - 20-e u3n., crepeorut. - M. : Xumus, 1973. - 263[1] c. : un. - b. u. (Hanuumne B bubmuotexe TV -
CVYP - 38 3k3.)

4. AxwmeroB H.C. Heopraunueckas xumus : yuebHoe nocobdue s By3oB / H. C. AxmeTos. - M. :
Bricmas mkoma, 1969. - 638[2] c. : . - [Ipeam. ykas.: c. 629-639. - b. 1. (Hanmmuue B 6ubnmoreke TV -
CVYP - 1553Kk3.)

5. Yukwun E.B. Xumus [Tekcrt]: yauebHoe mocodue / E. B. Uukun; MunuctepcTBo 00pazoBaHus u
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Hayku Poccuiickon @enepanuu, TOMCKUN TOCYJapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABICHUS U PAJHO-
anekTpoHukH (Tomck), DakynbTeT TMCTaHIIMOHHOTO 00ydeHusl. - Tomck: Db Kontent, 2012. - 170 c.: ni.
- bubmuorp.: c. 157. (nannuue B 6udmoreke TYCVYP - 62 3k3.)

6. Xwumus: YueOnoe nocodbue / Hukun E. B. - 2012. 170 c. [DnexrpoHHBIHA pecypc] - Pexxum no-
ctyna: http://edu.tusur.ru/publications/1138, nara obpamenus: 10.06.2018.

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. Xwumwus: Metoauueckue ykasaHHs JUIsl IPOBEIACHUS MPAKTHUECKUX 3aHSATHUH, J1a00paTOPHBIX
paboT 1 OpraHu3alui CaMOCTOSTENILHON PabOThI CTYAEHTOB MO JucHUIuIHE «XuMus» / Tuxonosa M. B.
- 2015. 26 c. [DnextpoHHBINA pecypc] - Pexum moctyma: http://edu.tusur.ru/publications/5137, mara 06-
pamenusi: 10.06.2018.

2. Yuxkun E.B. C6opnuk 3amau no odmei xumun [Tekcr] : yaeOHO-MeTommueckoe mocoodue / E.
B. Yukun; pen. kauna. xum. Hayk A. W. I'ananos; pen. C. 5. AnekcanapoBa; MUHHCTEPCTBO 0Opa30BaHuUs
n Hayku Poccuiickoit @enepaunn, TOMCKMI roCyqapCTBEHHbIM YHUBEPCUTET CHUCTEM YIPaBJICHUS U pa-
nno3ekTpoHuku (Tomck). - Tomck: Tomckuii rocytapcTBEHHBIM YHUBEPCUTET CUCTEM YIIPaBJICHUS U pa-
I03JIeKTpoHUKH, 2015. - 296 c. (Hanmuuue B 6udimoteke TYCVYP - 100 3k3.)

3. COopHuEK 3a7a4 U yrnpakHeHHH 110 o0mier xumun: COOPHHUK 33/1a4 M YIPaXHEHUH 10 001eit
xumun / Ywmxkwmn E. B. - 2012. 220 c¢. [OnekrpoHHbIi pecypc] - Pexum mgoctyma:
http://edu.tusur.ru/publications/642, nara o6pamenus: 10.06.2018.

4. JlaGopaTopHbie pabOTHI IO XUMHH: Y Y€OHO-METOIUIECKOE ITOCOOUE I MPOBEACHUS Jabopa-
TOPHBIX PabOT M OpPraHU3AIMH CaMOCTOATENbHOM paboThl cryaeHtoB / TuxonoBa M. B. - 2018. 50 c.
[OnekTponHbIi pecypc] - Pexum poctyma: https://edu.tusur.ru/publications/7169, mara oOpameHus:
10.06.2018.

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS 1JIs1 JIMI C OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
UHBAJUI0B

Y4eOHO-MeToqMUeCKne MaTeprabl ISl CAaMOCTOSTEIbHON U ayTUTOPHOM paboThl 0Oyyaromuxcs
U3 YMCIIa JIUI] C OTPaHMYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJHJIOB MPEIOCTABISIOTCS B (opMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS HH(DOPMAIIHH.

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

J1s1 1M1 ¢ HAapyIIeHUsIMHM ONIOPHO-ABUIaTeJbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI
http://edu.tusur.ru — Hay4HO-00pa30BaTENBHBIN MOPTA

http://www.xumuk.ru — naH)OpMaAITMIOHHO-CITPABOYHBIE PECYPCHI

http://elibrary.ru — HayuHas 271€KTpOHHAast OMOIMOTEKA

http://www.twirpx.com — 3JI€KTPOHHbIE KHUTH TI0 XUMUH

5. http://mv-tihonova.ucoz.ru - uHGpOpMaLMOHHBIN caiiT 1is cryaeHToB TYCYPa

B W —

13. MaTtepuaibHO-TEXHMYECKOE 00ecneuyeHre TUCIUILJIMHBI U TPpedyeMoe MPOorpaMMHoOe
o0ecneueHue

13.1. O6uue TpedGOBaHNA K MATEPHAJBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00ecIie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuaJIibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jnst mpoBeeHus 3aHATUIM JIEKIMOHHOTO THIIA, TPYNIIOBBIX U UHANBUIYAJbHBIX KOHCYJbTAIUH, TE-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs YIeOHas ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIOYHBIX MeCT He MeHee 22-24, 00opyIoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MMeroTes
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JEMOHCTpAIMOHHOE 000pyI0BaHNE U Y1eOHO-HATTISAHBIE TOCOOUS, 00eCIeYNBAIOIINE TEMATHUSCKHIE HII-
JFOCTPAIIMH TT0 JICKIIMOHHBIM pa3jieiaM JUCIUTUINHBL.

13.1.2. MaTepuaJbHO-TEXHHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYEeCKUX 3aHATHI

VYyeOHast ayuTopust

yueOHasi ayJuTOpUs ISl TPOBEACHUS 3aHATUN JIGKLIMOHHOTO THUIA, ydeOHas ayAuTOpHs JUIs IPOBeE-
JICHHS 3aHIATUN MPAKTUYECKOTo TUTA, YIeOHAas ayUuTOPHs IS IPOBECHHS 3aHATHI CEMUHAPCKOTO THIIA,
MOMEIIIEHUE /ISl KyPCOBOT'O NMPOEKTUPOBAHUS (BBINOJIHEHHS KYPCOBBIX pabOT), MOMEIIEHUE JJIs IpOBeJie-
HUSI TPYIIIOBBIX M MHIVUBHUIYaJIbHBIX KOHCYJIBTAIU, TIOMEIICHHE TS TIPOBEJICHHS TEKYILEro KOHTPOJIS U
POMEXYTOYHOH aTTecTaluy, MOMEIIEHUE ISl CAMOCTOATEIbHOM paboThI

634050, Tomckast o6mactb, 1. Tomck, Jlennna npocmnexr, a. 40, 423 ayn.

Onucanue uMerouierocs 000pya0BaHuUs:

- Kommnbrotep Pentium Dual Core G850;

- Tenesusop LED 47;

- llIxad nabGopaTtopHblil (BBITSIKKA);

- Kommuiekt cnienmanu3upoBaHHoi yueOHoON MeOenu;

- PaGouee mecTo mpermoaBares.

[TporpammHoe obecrieueHue:

— Adobe Acrobat Reader

— Google Chrome

— Windows XP

13.1.3. MaTepuaJibHO-TeXHUYECKOe M IPOrPaMMHoe odecredyeHne J1JIs J1adopaTopHbIX padoT
JlaGoparopusi XuMuu
yaeOHas ayuTOpHUs TS TPOBEICHUS 3aHATHH JTaOOPaTOPHOTO THTIA
634050, Tomckas o6nacts, T. Tomck, Jlennna npocrnexT, a. 40, 424 ayn.
Onucanue uMeroIerocs 000py10BaHUs:
- Jlocka MarHUTHO-MapKepHasi;
- Cton naboparopHslii (6 mT.);
- Cron naGopaTopHbIi BBICOKHI - 3 (6 1IT.);
- ®otornexrpoknopumerp KOK-3-01;
- llIxad BBHITSKHOM;
- Kommutekt crienmanusupoBanHoi yaeOHOW Mebenu;
- Pabouee mecTo mpemnoaBares.
[TporpammHoOe obecrieueHre He TpeOyeTcs.

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHoOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, r. Tomck, Bepmmanna ynmuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynua, 1. 74, 207 ayx.

CocTtaB 060pyI0OBaHHS:

- yueOHast MmeOerb;

- koMnbroTepsl kKi1acca He Hke [IDBM INTEL Celeron D336 2.8 T11. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:
- Microsoft Windows;
- OpenOffice;
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- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;
- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMHU 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMU
OCYILECTBIIETCS C UCIIOIB30BAHUEM CPEIACTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [PEIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUYECKHX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIMU B TOCTYMHBIX (hOpMax, MOOUILHOM CUCTEMBI IPENoIaBaHus 11 00y4JaroIXcs
C MHBAJIMIHOCTHIO, TOPTATUBHONW MHIYKIITMOHHOW CUCTEMBI. YdeOHas ayTuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000pyloBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOU, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4EOHBIX ayAUTOPHAX BO3MOKHOCTH IIPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJaif/la Ha 3KpaHe) MPU MOMOIIY BUICOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00y4YaIOLIMMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOMCTBA BBOAA MH(OPMAIIMU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB M METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIONIB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA

1. OTkpsbITas cucrema. ..

a) 0OMEHHMBAETCS C OKPY’KaIOIIeH Cpeaoil SHepruel, HO He MOXKeT OOMEHHUBATHCS BEIIECTBOM

0) oOMEeHUBaeTCs ¢ OKPYXKAIOIIEH CPeiol BEIIECTBOM U YHEPTUEH

B) HE OOMEHHBACTCSI C OKpYXKAIOIel cpeioil HU BELIECTBOM, HU SHEPTUei

T') 9TO CHCTEMA, TJIe TIPOTEKAIOT TOJIHKO TOMOTEHHBIE PEaKIINU

2. CornacHo 3akony ['ecca, TernoBoii a3 (ekt peakum....

a) 3aBHCHUT OT ITyTH PEAKIIUU B OT COCTOSIHUSI HCXOHBIX PEareHTOB

0) He 3aBUCHUT OT IYTH PEaKIMH, a 3aBUCUT OT COCTOSHUS UCXOJHBIX PEareHTOB U MPOIYKTOB pe-
AKIUH

B) HE 3aBUCHT OT IIyTH PEaKI1H, a 3aBUCHUT TOJIBKO OT COCTOSIHUSI HCXOTHBIX BEIIECTB

T') 3aBUCHUT OT ITyTH PEAKIIUU U OT COCTOSIHUS TMIPOYKTOB PEAKIIHA

3. B u301upoBaHHOM cHUCTEME CaMOIIPOM3BOJIBHO UAYT TOJIBKO TE MPOLECCHI, KOTOPHIE COMPOBO-
KITAFOTCHL....

a) yBEJTMUEHUEM SHEPIHU B CHCTEME

0) YMEHBIIIEHUEM YHTPOITUH

I') yBEITMUEHHEM SHTAJIBITUU

1) YBEJIMYEHUEM SHTPOIINU

4. Ecnu U1 XMMHUYECKOM peakiiuy MpH JaHHBIX YCIOBUAX W3MeHeHue sHeprun ['md6ca <0, To pe-
aKIHsL....

a) HE MOXKET MPOTEeKaTh HA B IPSMOM, HU B 0OpPaTHOM HalpaBJICHUU

0) uaeT caMOnpPOU3BOJILHO B OOPATHOM HalpaBJICHUHN

B)HJIET CaMOIIPOU3BOJILHO B MIPSIMOM HAPaBJICHUHU

) UJET B MPSIMOM, U B OOpaTHOM HalpaBJIE€HUHU

5. Kak 3aBUCHT CKOPOCTh XUMHUYECKON peakui OT KOHLEHTPAI[MH UCXOAHBIX peareHTOB?

a) MIPH YBEITMYEHUH KOHIIEHTPAIIH CKOPOCTh YBEINIHBACTCS

0) npy yBEITMYEHUH KOHLIEHTPAIIUH CKOPOCTh MOXET YBEIHMUUBATHCS MIIM YMEHBIIATHCS, B 3aBUCH-
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MOCTH OT NMPUPOJIBI PEareHTOB

B) MPY YMEHBUICHUH KOHIIEHTPAIIUU CKOPOCTh YBEINYHBACTCS

') CKOPOCTh HE 3aBUCHUT OT KOHIICHTPAIIUU

6. CornacHo npaBuiy Baut-T'odda, mpu yBenmuennn temmneparypbl Ha Kaxasie 10 rpaaycoB, cKo-
pPOCTh pEaKIIuH...

a) yMeHbIaeTcs B 2-4 pasza

0) yBennuuBaercs B 2-4 pasza

B) ymeHbImaercs B 10 pa3

') YBETMYUBaAETCA B 5 pa3

7. UTo Takoe 3HEprusi akTUBALMU PEAKIIUN?

a) SHEepreTUYecKuil 6aphep peakiun

0) MmoTHas YHEPTHUsl YaCTHI] B CUCTEME

B) JIONIOJTHUTEINBHAS YHEPTHsI, KOTOpast HeoOxoauma Jtst 3G (HEeKTUBHOTO COyAapeHUs YaCTHI]

I') CcyMMa MOTCHIIMAIbHOW W KHHETHYECKOW YHEPTUN

8. Kakue (hakTophl BIUSIOT HA CMEIIEHUE XUMUIECKOTO pAaBHOBECHS?

a) TeMIieparypa, Karajau3aTop, JaBJIeHHe

0) Temneparypa, JaBJICHHE, KOHIIEHTPAIIHS

B) JIaBJicHHE, KOHIICHTpAIHs, KaTaJu3aTop

T') CTENICHh H3MEIIBYEHHOCTH, AaBIICHUE, TEMIIepaTypa

9. B y31ax KpUCTAUIMUECKON PEIIETKHA MeTalla HaXOASITCA. ..

a) MOJIOKUTENBHO 3apsHKEHHBIE HOHBI METAINIA, CBSI3aHHBIE C SJICKTPOHAMU

0) oTpUIIATENHHO 3apsKEHHbIE MOHBI METaJlIa, CBA3aHHBIE C AIEKTPOHAMHU

B) 9JIEKTPOHBI, ABHXKYIIHECS CBOOOTHO

T') MOJOXKUTEIBHO 3apsyKEHHbIE HOHBI METalIa, MEX/1y KOTOPBIMU JIBUXKYTCS CBOOOTHBIE JIEKTPO-
HBI

10. lNaibBaHUYECKHI IIEMEHT — 3TO YCTPOMCTBO, B KOTOPOM...

a) MoJI ACMCTBHEM AJIEKTPUIECKOTO TOKA IPOTEKACT XUMHUYECKAas peaKIus

0) 1moj IeCTBUEM DJIEKTPUIECKOTO TOKA BHIPA0ATHIBAETCS AIEKTPHUUECKAsT YHEPTUS

B) BO3MOXXHO IIPOTEKAHNE XUMUIECKON peakinu 0e3 yJacTHsl JEKTPUIECKOTo TOKa

T) B pe3yJbTaTe MPOTEKaHUs XUMHUECKOM peakliny BbIpadaThIBaeTCsl SJIEKTPUUECKUNA TOK

11. Kakue 31eKTpoibl IpH IEKTPOJIN3E ABISIOTCS HHEPTHBIMU?

a) Me/THbIe

0) LIMHKOBBIC

B) rpapuTOBBIC

T') AJIIOMUHUEBbIE

12. Kakoii u3 ciiy4aeB HE OTHOCHUTCS K SJIEKTPOXUMHUUYECKON KOPPO3UH?

a) U3JIeJHe U3 CTaU MIOTPYKEHO B PACTBOP CEPHOU KUCIIOTHI

0) u3Ienre U3 CTalld OKUCIISAETCS KUCIOPOIOM BO3/IyXa

B) MEJIHBIN U KeJIe3HbIN MPOBOJ] KOHTAKTUPYIOT B pacTBOpE Cyib(dara menu

T') CTaJbHOE U3JIENINE, TOKPHITOE CIIOEM HHUKEs, B PACTBOPE KUCIIOTHI

13. OTHONIeHKE YKCcTia MOJIEH PaCTBOPEHHOTO BEIIECTBA K 00bEMY pacTBoOpa - 3TO...

a) HopmasnpHast KOHIICHTpAIHs

0) MaccoBas 1o

B) MonsipHast KOHIICHTpAIIHs

r) MomnbsHas 107s

14. Ecnu pH = 2, To peakuus cpeabl B paCTBOPE...

a) lenounas

6) Kucnas

B) HeiirpanbHas

) 3aBUCHUT OT NPUPO/IbI BEIlleCTBA

15. CornacHo 3akony Payins, naBineHue napa Haj pacCTBOPOM. ..

a) BCer/ia BhIIlIe, YeM HaJ YUCTBHIM PACTBOPUTEIIEM

0) Bcerna HIDKE, YeM HaJl YUCTHIM PaCTBOPUTEIIEM

B) paBHO JIaBJICHUIO Mapa HaJl YUCTHIM PacTBOPUTEIIEM
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T') MOCTOSIHHO TIPH JIFOOBIX YCIOBHSIX

16. Ecnu B uncTyto Boxy A00aBUTHh HEOOJBIIIOE KOJUYECTBO COJIM, TO TEMIIEpaTypa 3aMep3aHus
oyner...

a) <0

6) >0

B) =0

') HE U3MEHUTCA

17. Kakoil TUTT KpUCTAJUTMUECKON PENIETKH UMEIOT BEIIeCTBa, 00JIa/aroIIie MOTYITPOBOTHUKOBBI-
MU CBOMCTBaMHU?

a) aToMHas

0) MOHHas

B) METaJUTMYECKas

I') MOJIEKYJISIpHAS

18. I XUMUYECKUX 3JIEMEHTOB, KOTOPhIE MMEIOT Ha BHEIIHEM AJICKTPOHHOM ypoBHE 1-2 3i1ek-
TPOHA, XapaKTCPHBI

a) HEeMETaJUIMYeCKUEe CBOMCTBRA

0) METAJLTINYCCKHUE CBOMCTBA

B) OKHCIIUTENIbHbBIE CBOMCTBA

r) am(poTepHbIE CBOUCTBA

19. Kakue cBoilCTBa XapaKTE€pHBI JJIsI SJIEMEHTOB C MOJHOCTHIO 3aBEPIICHHBIM BHEIITHUM SHEpre-
TUYECKUM YPOBHEM?

a) BOCCTAaHOBUTEJIHHBIC

0) OKHCIIUTEIbHBIC

B) METaJUTMYECKHE

T') 2JIEMEHT He 00JIaaeT HU OJHUM U3 MIEPEUUCIICHHBIX CBOMCTB

20. Kaxumu cBorictBamu oOnamaror d-3ieMeHThI?

a) HeMeTaNInYeCKUMU

0) OKHCIUTEITbHBIMHU

B) METaJUTMYECKUMHU

T') HHEPTHBIMHU

14.1.2. Tembl HHANBUAYAJIbHBIX 321aHUI

NuauBunyanbHoe 3aaanue « OCHOBHbIE TOHATHUS U 3aKOHBI XUMUM»

1. OnunakoBoe i yucio mosiekyn B 0,5 r azora u 0,5 r Mmetana?

2. BeluncauTe MOJIIpPHYIO Maccy BelecTsa, ecinu macca 500 mu ero napos npu 87 0C u naBieHun
96 xIla paBna 0,93 1.

3. Haiitu ¢axTop 5KBUBAJIEHTHOCTH M SKBHUBAJICHTHYIO Maccy 3JEMEHTOB B coeauHeHusx: MgO,
NiCl2, CaF2.

4. Haiitu sxBuBaneHTHoie Macchl coequnenuii: HNO3, Cr(OH)3, Co(NO3)2, P20s5.

5. Onpenenute 00beM a30Ta (H.y.), UCIIOIH30BAHHOTO /I CHHTE3a aMMHAaKa, €CJIM TIOJy4eHo 8,5 T
MPOJIYKTa PEAKLIUH.

WuauBuayanpHoE 3a7jaHie « JHEPreTHKa XUMUYECKUX MPOLIeCCOB. XUMHUUECKasi TEPMOAMHAMUKA»

1. PaccuuTaiite TernoBoi 3¢(dekT peakiuu, 3aMuIINTe TEPMOXUMUYECKOE YPaBHEHUE PEaKIIHH.
CxonbKko 6apusi ¥ KUCJIOpO/Ia B TpaMMax BCTYIHJIO B PEAKIINIO, €CIU B XoA€ Heé Briaenuinoch 2740 kJx
TEIJIOTHI?

2Ba(tB) + O2(r) = 2BaO(TB)

2. PaccunTaB n3MeHenue sxnepruu I'ud6ca, ycraHoBuTe, pHu Kakoil Temneparype Hanbosee Bepo-
ATHO MpoTeKaHue AaHHou peakuuu — npu 25 0C unu npu 100 0C?

ZnO(1B) + CO(1) = Zn(1B) +CO2(T)

3. Iokaxkute pacyeToMm, NMpU KaKUX TEMIIepaTypax BO3MOXKHO NPOTEKaHUHM PEaKLUU B MPSIMOM
HaNPaBICHUH.

N2(r) + O2(r) = 2NO(r)

NuauBunyanbHOe 3a1aHle « XUMUUECKash KHHETHKA. XMMUYECKOE PABHOBECHUEY

. Hannmunre KMHETUYECKOE YPABHEHUE PEAKLIAN:

C(tB) + H20(1) = CO(T) + H2(T)
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Kak u3MeHHTCS CKOPOCTh peaklliy, eCH: a) B CUCTEME YMEHBUINTh AaBlieHHE B 3 pa3a; 0) yBe-
JUYUTH KOHLIEHTPALIMIO MTapOB BOABI B 3 pa3a; B) yMEHBIINUTh KOHLIEHTPALIMIO TApOB BOJbI B 2 pasa.

2. OmnpenenuTh TeMIepaTypHblil KO3((GUIIMEHT CKOPOCTH PEAKIIMU, €CITH TPU TOHWKESHUU TeMIIe-
patypsbl Ha 45 0C peakius 3ameuIIIachk B 25 pas.

3. Peakuus nporekaet npu 20 0C. DHeprust akTUBallMM peakliiy B OTCYTCTBUU KaTalu3aTropa pas-
Ha 75 xJ[>x/Momb, a B mpucyTcTBUU KaTaim3aTopa — 50 kJ[»/Monb. Bo ckonbpko pa3 Bo3pacTtaeT CKOpOCTh
peaKiyu B IPUCYTCTBUM KaTaau3aropa?

4. B xakoM HampaBieHUH OyJeT MPOUCXOIUThH CMEILIEHUE PaBHOBECHUS PEaKIIUN

S(tB) + 2N20(1) = SO2(T) + 2N2(T) ; AH"0=-460 K /]:x

€CJIU: a) YBEIUYUTh TEMIIEpaTypy; 0) YMEHBIIUTh JAaBJICHUE B CUCTEME; B) YBEITUYUTh KOHIICHTPA-
uro okcuma azora (I).

5.3anummTe BhIpakeHUE KOHCTAHTBI PABHOBECHS IS PEaKLUu:

H2(r) + 12(r) = 2HI(T)

BeryucnuTh KOHCTAaHTY paBHOBECHS PEAKIIMK, €CJIM HavajdbHas KoHIeHTpanus H2 Oputa paBHa 0,5
MOJIB/JI, HayajbHast KoHLeHTpanus 12 - 0,2 MoJb/T 1 K MOMEHTY paBHOBecus mpopearuposaio 20% BoJo-
pona.

NuauBuayaibHOE 3aaHue « QNEKTpOXUMHUUeckue nporeccsl. Kopposus meTannosy»

1. 3amucaTh cxeMmy rajibBaHHYECKOTO 3JIEMEHTA, COCTOSAIIEr0 M3 KOOAJbTOBOTO M KaJMHEBOTO
AJIEKTPOJIOB, IOTPYKEHHBIX B PACTBOPBI CBOMX COJIEH; HANMCATh YPAaBHEHMSI 3JIEKTPOAHBIX IIPOLIECCOB; HA-
MUcaTh YpaBHEHUE PEAKIMH, KOTOpas MPOTEKAeT B FaJIbBAHUYECKOM DJIEMEHTE; pacCUUTaTh 3JIEKTPOJIBU-
KYIYIO CUJTy TaJIbBAHUYECKOIO 3JIEMEHTA MIPU CTAHAAPTHBIX YCJIOBUAX; PACCUUTATh 3JIEKTPOABHKYIIYIO
cuiy TanbBaHu4Yeckoro sneMeHTa npu Temmeparype 30 0C u xonmentpanusx wonoB C(Cd2+) = 0,4
monw/1; C(Co2+) = 0,3 mMonb/1.

2. lnd cnenyromyX BElIeCTB HAamMcaTh YPAaBHEHUS AIIEKTPOJHBIX MPOILIECCOB MPU ANIEKTPOIU3E U
yKa3aTb, KaKue MPOAYKTHl 00pa3yloTcs Ha KaToe U aHOJE:

a) pacrutaB CaBr2 ¢ uHepTHBIME 371eKTpoaamu; 0) pactBop HBr ¢ muHKOBBIM aHOIOM; B) pacTBOp
Sr(NO3)2 c rpadutoBbIMHE 351eKTponamH; T') pactBop CoSO4 ¢ HepaCTBOPUMBIMH JIEKTPOJAAMH.

3. Kakue npoykThl 00pa3yroTcst mpH JeKkTposinie BoaHoro pactBopa KCl ¢ ”HEpTHBIMU 3IEKTPO-
namu? Hanummre ypaBHEHHUS 3JEKTPOIHBIX MPOLECCOB. BBIUMCINTE MacCy WM 00beM NMPOAYKTOB Ha
ANEKTPOAAX , 00pa3yIOMUXCs TP MPONyCKaHWU Toka cuiion 10 A B Tedernu 30 MUHYT, €CJIM BBIXOJ TTPO -
nykra coctaiseT 70%.

4. CocTaBUTh CXeMy KOPPO3HOHHOIO TajlbBAHUYECKOTO 3JIEMEHTA, BO3HMKAIOIIETO BO BIIAYKHOM
BO3/yX€ IPY KOHTAKTE aJlOMUHMSA U XpoMa. Hanucars ypaBHEHHs 3J1€KTPOIHBIX MIPOLIECCOB U yPAaBHEHUE
nporecca KOppo3uu.

5. lIuHKOBYIO IJIACTHHY, MOKPBITYI0 MEJIbIO, OIYCTHJIM B PacTBOpP CEPHOM KUCIOTHL. Onpenenute
THUII TIOKPBITHUS, HAMTUIIUTE YPaBHEHHUSI JIEKTPOJHBIX MPOIECCOB KOPPO3HH, €CIIU MOKPBHITHE HE pa3pyllie-
HO U B CJIy4ae €ro pa3pyllieHus, COCTaBbTE CXEMY I'aJIbBAHUYECKOIO JJIEMEHTA.

NunuBuayansHoe 3amanue «PacTBopbi»

1. Kaxoit 06bem 50% pactBopa KOH (- = 1,538 r/cm3) tpebyerest st mpurotosienus 3 1 0,1 M
pactBopa KOH?

2. KakoBa MossipHasi 1 HopMailbHasi KoHIleHTpanuu pactsopa H2S03, 700 Ma kotoporo coaeprkar
20 r H2S03?

3. B 250 mu pactBopa coxepxurcs 7,5 T CuSO4 - 5H20. PaccunTaTh MOJISIPHYIO KOHIICHTPAIIUIO
pacTtBopa cynabdara Meau.

4. Hackonpko noBeicuTcss Tkun u noHusutcss T3am pacTBopa MO CPaBHEHMIO C YMCTOM BOJOH,
eciu B 100 r Bozbl pactBoputh 60 r caxapossl C12H220117?

5. Halinure MOJSIpHYIO Maccy HERJIEKTPOJIMTa, €CIU MpU pacTBopeHuu 28 T BeuiecTBa npu 27°C
ocMoTHueckoe nasieHue coctaBuio 700 klla. O6wem pacTBopa 1 1.

6. [Ipu 100 °C naBneHue HaCHILIEHHOTO Mapa HaJ pacTBopoM, coaepxammm 0.05 monb cynbdara
Hatpusi B 450 r Bozpl, paBHO 100, 8 klTa. OnpenenuTs KaXyIIyrocs: CTETIeHb TUCCOIMAINH Ccylb(dara Ha-
Tpusl.

NunuBuayansHoe 3aganue «CTpoeHne aToMa 1 MepUuoANYECKU 3aKOH. XMMUYECKas CBS3b.»

Y MIEpUOANYECKAs cucTeMa XuMudeckux anemenToB .M. Menneneesa»

1. HarmmmuTe 51MeKTpOHHbIE KOH(GHUIYPALHH CIICAYIOIMX aTOMOB i HOHOB: In, Ba2+, Cl.
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2. B kakoii rpymme, MoArpymnre u nepuoje Haxoaurcs aemMenT Sb? K kakomy ceMelHcTBY OH OTHO-
cutTca? YKaKHUTE, KaKue JICKTPOHBI Y 3TOTO JIEMEHTA SBJISIOTCS BAJICHTHRIMU. KakoBa MakcuMalibHasi Ba-
JCHTHOCTH 3TOT0 nneMeHTa? [lpuBeauTte 3nmeKTpoHHO-rpadrueckoe M300paKeHHE BaJICHTHBIX IIEKTPO-
HOB, OIUIINTE UX COCTOSHHE KBAHTOBBIMH YHCJIAMU.

3. B xakom niepuoje, TpyIe | MOArpyIne HaXOAUTCS AJIEMEHT, €CITU €ro dJCKTPOHHAs KOHPUTY-
panus 3akaHnuuBaercsa Ha 6s25d10. HazoBure 10T 2nement. Kakumu cBolicTBamMu 0071a/1a€T 3TOT SJIEMEHT
— OKHCIIUTENBHBIMU WK BOCCTAHOBUTEIHHBIMU? OOBSICHUTE ITOUEMY.

4. OnpenenuTe TN KPUCTAJUIMUECKON pemeTku s ciaeayromux coenunenuit: NaF, CoSO4, Si,
Pb, N2. Kakumu usmdeckumu cBoiicTBaMu (MMPOYHOCTH CBSI3U, TEMIIEpATypa TUIABIICHUS, MEXaHUIECKUE
CBOMCTBA, DJIEKTPOIPOBOJHOCTH) 00JIAAI0T JaHHBIE COSIUHEHUS U TToUeMy?

14.1.3. 3auér

1. IIpenmer xumMuHu. ATOMHO-MOJIEKYJsIpHAs Teopus. OCHOBHBIEC NOHATHSA: aTOM, MOJIEKYJIA, HOH,
xumuueckuil anemeHt. IlpocTteie u crnoxxHble BeuecTtBa. Monb. MonsipHast Mmacca. DKBUBaJIEHT, YKBHBA-
JeHTHas Macca. 2. CTeXMOMEeTpHUUeCKHEe 3aKOHBI: 3aKOH SKBHBAJICHTOB (IIOHATHE YKBUBAJIEHTA U 3KBUBA-
JIEHTHOM MaccChl), 3aKOH TOCTOSIHCTBA COCTaBa XMMHYECKHUX COEIWHEHUN. 3. ['a30BbIe 3aKOHBI: 3aKOH
00BEMHBIX OTHOIIECHUH, 3aKOH ABOTaJp0, 3aKOH SKBUBaJIEHTOB. 4. CTpoeHHe aToMa U EPUONYECcKas CH -
cTema 3r1eMeHToB. KBaHTOBO-MexaHHUYecKass MoJiesib aTomMa. AToMHasi opOuTanb. Popma aTOMHBIX OpOH-
Taneu (s, p). 5. Ksantoeie uncna. [Tpunnun [Haymu. [Ipasuno I'ynna. I[Ipasuno Kneukosckoro. 6. I[lepuo-
JUYECKasi CUCTEMA W NOPAJOK 3aIOJIHEHMS SHEPreTUYECKUX YPOBHEH B CTPYKType atoma. 7. Paauycel
aTOMOB M HMOHOB. DJIEKTPOOTPHULATENBHOCTb. DHEPIUsl NOHU3ALUM, CPOACTBO K IEKTpOHY. M3MeHeHue
CBOICTB 2JIEMEHTOB M UX COEIUHEHHH 1o mepuojam u rpynnam. 8. OCHOBHbIE BU/bl XUMUYECKON CBSI3H.
[Tpupona XMMHUYECKON CBSI3U. XapaKTEPUCTUKU XMMHUUYECKON cBsi3u. 9. KoBalleHTHas CBs3b, MEXaHU3MBbI
ee oOpaszoBaHMs: 0OMEHHBIN, MOHOpPHO-aKkenTopHbId. 10. [TomsipHOoCTh KOBanmeHTHOW CBs3u. Teopwus Ba-
JICHTHBIX CBs3ed M OOBSCHEHHE BAJICHTHOCTH 3JIEMEHTOB METOJIOM BaJICHTHBIX cBs3eil. OCHOBHOE U BO3-
OyxaeHHoe coctosiHue aroma. 11. [IpoctpancTBeHHast cTpykTypa Mosiekyil. Turbl cBsizeit — o, m. 12. Hon-
Has cBsA3b. Metaimuueckas cBsa3b. 13. dusnueckoe cocTosiHME BelecTBa. TBeproe Teno. DHEprus Kpu-
CTaJNIMYECKON peleTKu. TUIbl KpUcTalInyecKux CTPYKTYp U ux cBoicTBa. 14. Knaccudukanus xumu-
YeCKHX coelMHeHUN. buHapHble coenquHenus, ux ocHOBHbIE TuUlbl. CreneHb okuciaeHus. CocraB GuHap-
HBbIX coequHeHui. 15. KucmoTsl, conu, ocHOBaHUS, OKCUIBI, X KIaCCU(UKAINSI U XUMUYECKUE CBOWCTBA.
16. CaoiictBa am¢porepHOCTH. PeakimonHas crnocoOHOCTh aM(OTEpHBIX OKCHIOB M TMIPOKCHIOB. 17.
PactBopsl, Tunel pactBopoB. [Iponecc pactBopenus.CriocoObl BbIpakeHUsI KOHLEHTPALUK pacTBOpoB. 18.
PactBopuMocTs. IlepeHachbllieHHbIE pacTBOpBL. JHepreTuka pactBopeHus. Kpucramioruaparsr. 19.
CsoiicTBa pacTBopoB HeanekTposunToB. Ocmoc. 3akon Bant-I'opda. 3akon Paynsa. Temnepatypa kuneHus
u 3aMmep3aHus pactBopoB. 20. Teopus snexkrpomuTudeckod auccouuanuu. CTENeHb IUCCOLMALINY,
KOHCTaHTa auccounanuu. M3otonndeckuit koagduurent. CpoiicTBa pacTBOpoB AeKkTpoauTos. 21. Xu-
Muyeckas TepmoanHaMuka. [lonstue xumuueckoil cucreMsl. Tumbl cucteM. PaBHOBECHOE COCTOSIHUE CH-
crembl. 22. Tumbel TepMOAMHAMUYECKUX IPOLECCOB: OOpaTHUMble, HEOOpATUMBIE, CaMOIPOU3BOJIBHBIC,
paBHOBecHbIE. OCHOBHBIE MOHATHS TEPMOJUHAMUKHU: BHYTPEHHSS SHEPrus, padboTta, Temora. 23. [1epBbiii
3aKkoH TepMoauHaMuKku. [lonsTie sHTanbnuu. TemnoBol 3pPexT peakuu, IK30TepMUUECKUE U SHAO0TEP-
Muueckue peakuuu. 24. TepmoxuMuueckue ypaBHEHHs U UX ocoOeHHOCTH. CTaHAapTHbIE TEIUIOTHI 00-
pa3oBanus BemecTB. 25. 3akoH ['ecca, cneactBue u3 3akoHa ['ecca. [lonsitue suTponuu. Bropoit u Tpetuit
3aKOH TepMOAMHAMUKH. 26. CaMOIIPON30BOJIbHBIE MPOLECCHl. DHTAIBIUUHBIA 1 SHTPONUHHBIN (pakTOpHI
XUMHUYECKUX peakuuil. JHeprus ['mud6ca. 27. XumMuyeckass KHHETUKA. | OMOr€HHbIE U TeTepOreHHbIE peak -
uu. CKOpOoCTh XMMHMUECKOM peakiuu. DakTophl, BIUAIOIINAE Ha CKOPOCTh peakuuu. 28. BiusHue KoH-
[EHTPAIlMU Ha CKOPOCTh PEAKINU. 3aKOH JehcTByronmMX Macc. Koncranta ckopoctu peaknuu. 29. Bius-
HHUE TeMIleparypsl Ha ckopocTh peakuuu. [Ipasuno Bant-I'ohda. Dueprust aktuBauuu 1 ypaBHeHue Ap-
pennyca. 30. 3aBUCUMOCTh CKOPOCTH peakiuu oT karanuzaropa. Karaimms 31. O6patumbie n HeoOpaTu -
Mble XMMHUYECKHE peaklMHu. XUMHUYecKkoe paBHOBecue. KoHcTaHTa paBHOBecus. 3aKOH JIEHCTBYIOLIUX
Macc st paBHoBecusi. [lpunmun Jle-lllarense. Cnpur xumudeckoro paBHoBecus. 32. OKHCIUTEIBHO-
BOCCTaHOBMTENbHBIE peakuu. CTENeHb OKUCIEHUS, OKUCIEHUE U BOCCTAHOBJIEHUE. DJIEKTPOIHBIE IIPO-
1IeCChl. DIIEKTPOIHbIE MOoTeHIan. YpaBHenue Hepuera. 33. [NanpBaHUYECKUI 37IEMEHT. DIEKTPOXUMUYE-
CKHE IMPOLIECCHl. DIEKTPOABHIKYILAS CHUJIA TaJIbBAHUYECKOTr0 ieMeHTa. CTaHAapTHBIA BOAOPOIHBIN AJIEK-
Tpon. 34. DneKkTposin3 B paciuiaBe. IIeKTpoau3 B pactBope. 35. 3akonbl Papanes. Beixon mo Toky. 36.
Koppo3ust MeTauioB: XMMHUECKas, JJIEKTPOXUMHUUEcKasd. 37. 3aluTa METauloB OT KOPPO3HH.
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14.1.4. Bonpochbl Ha caMONIOATOTOBKY

[Ipeamer xumMun. ATOMHO-MOJEKYJIsIpHast Teopusi. OCHOBHBIE MOHATHS: aTOM, MOJIEKYJa, XUMUYe-
CKMi1 d51eMeHT. IIpocTsie U coHbIe BewecTBa. SBieHue ajuiorponuu. MonekymspHas macca. Mons. Mo-
nspHas Macca. CTEXMOMETPUUYECKHE 3aKOHBI: 3aKOH YKBHUBAJICHTOB (ITOHSTHE SKBUBAJICHTA U SKBUBAJICHT -
HOW MaccChl), 3aKOH MOCTOSIHCTBA COCTaBa XUMHUECKUX COCTUHEHUH. ['a30BbIe 3aKOHBI: 3aKOH OOBEMHBIX
OTHOIIIEHUH, 3aKOH ABorajpo. [lepuogudeckuii 3aKOH U TEOPUs CTPOCHUSI XUMHUECKUX COCTUHEHUH.

Xumuueckas TepMoauHaMuka. [loHaTHE XUMHUUYeCKOW cucTeMbl. Turbl cucteM. PaBHOBECHOE CO-
CTOSIHUE CUCTEMBI. TUITBI TEPMOANHAMUYECKUX MPOLIECCOB: 00paTUMble, HEOOpAaTUMBbIE, CAMOIPON3BOJIb-
HbIe, paBHOBeCHbIe. OCHOBHBIC MOHATHS TEPMOAWHAMUKH: BHYTPEHHsISI SHEprus, padora, Terora. [lep-
BBIN 3aKOH TepMoanHamMuKku. [Tonstrue sHTanpnuu. TermnoBoi 3h(eKT peakiuu, d3K30TEPMHUUECKUE U DH-
JOTEpPMUYECKHE peaKknu. TepMOXUMHUYECKUE YPaBHEHUS U UX 0COOeHHOCTH. CTaHAapTHBIE TEIUIOTHI 00-
pasoBaHuA BeHIeCTB. 3aKoH ['ecca, cnencTeue u3 3akoHa ['ecca. [lonsarue snTponuu. Bropoii u Tpertuii 3a-
KOH TepMoarHAaMHUKH. CaMOIPOU30BOIbHBIE MPOLIECCHl. DHTAIBIUIHBIN H SHTPONUHHBINA (PAKTOPHI XUMU -
yeckux peakiuii. Jueprus ['udoca.

XuMuyeckasi KUHETHKA. ['oMOoreHHsle U reteporeHHsle peakunu. CKOpOCTbh XUMUYECKON PEAKIUH.
®aKTOpHI, BIUSIOLIME HA CKOPOCTh peakiu. BiusHUe KOHIIEHTPALMM Ha CKOPOCTh PEAKIMU. 3aKOH /e -
cTByroluX Macc. KoHcranTa ckopoctu peakuuu. BnusHue temneparypsl Ha CKOpocTh peakuuu. IIpaBuiio
BanTt-T'odda. DHeprus aktuBanuu u ypaBHeHHEe AppeHnyca. 3aBUCUMOCTh CKOPOCTH PEAKITUU OT KaTajiu-
3aropa. Karanmuz OOpatumble ¥ HeoOpaTHMMble XUMHUYECKHE pPEaKIMU. XUMHUECKOEe paBHOBECHE.
KoncranTa paBHOBecHs. 3aKOH AeMCTBYrOIMX Macc A paBHoBecus. [Ipunuun Jle-lllarense. CaBur xu-
MUYECKOT'O paBHOBECHSI.

OKMCIIUTENBbHO-BOCCTAHOBUTEIbHBIE peaklny. CTENeHb OKUCIEHUS, OKUCIEHHE U BOCCTAHOBJE-
HUEe. DIEKTPOJHbIE MPOLECChl. DIEKTPOJIHbIe MoTeHUUaNn. YpaBHeHue HepHcra. ['anpBaHnueckuil sie-
MEHT. DJIEKTPOXUMUYECKHE MTPOLIECCHI. DIEKTPOABIKYILAsL CUJla rajlbBaHUYECKOro neMeHTa. Ctanmapr-
HBIM BOJOPOAHBIN IEKTPOJ. DJEKTPOIU3 B paciulaBe. DJIEKTPoau3 B pacTBope. 3akoHbl Papanes. Boixon
1o ToKy. Koppo3us meTamioB: XuMudyeckasi, SJeKTPOXUMUYECKAsl. 3aluTa METANIOB OT KOPPO3UHU

PactBopsl, Tumbl pactBOpoB. IIpomecc pactBopeHusi. CrnocoObl BhIpaKE€HHsI KOHLEHTpAIUH
pactBopoB. PactBopumocCTh. [lepeHachilieHHbIe pacTBOPHI. JHEpPreTuKa pacTBopenus. Kpucrammoruapa-
Tel. CBOIiCTBA pacTBOpoB HeaneKTponuToB. Ocmoc. 3akoH Bant-T'odda. 3akon Payms. Temnepatypa ku-
NIEHNs W 3aMep3aHusl pacTBOPOB. TeopHs 3MEKTPOIUTHYECKOW aucconuanuu. CTeneHb OUCCOIMaluy,
KOHCTaHTa auccormanmu. 3otonndeckuit koddduimeHt. CBOMCTBa pacTBOPOB IEKTPOIUTOB.

Crpoenue aroma U nepruoanyecKas CUCTeMa AIEMEHTOB. KBaHTOBO-MeXaHMYeCcKasi MOJIEb aTtoMa.
AtomHasi opbutans. Popma aTOMHBIX opoutaneit (s, p). Kanrossie uncna. [punmun IMaymu. [IpaBuio
I'yuna. [MpaBuino KieukoBckoro.

ITepuoanueckas cucteMa M NOPSAAOK 3aIOIHEHMS] SHEPTETUUYECKUX YPOBHEW B CTPYKTYpE aToMa.
Pannychl aTOMOB M MOHOB. DJIEKTPOOTPULIATETLHOCTh. JHEPIUsl HOHU3AIMH, CPOJICTBO K 3JIEKTPOHY. M3-
MEHEHHUE CBOMCTB 3JIEMEHTOB U UX COEIMHEHUH M0 NEPUOaM U IpYIIaM.

OCHOBHBIE BHJIbI XUMHAUYECKOU CBsA3U. [Iprupona XxuMu4eckoil CBsI3u. XapakTEPUCTUKU XUMHUYECKON
cBsi3u. KoBasieHTHast CBs3b, MEXaHMU3MbI €e 00pa30BaHMs: OOMEHHBIH, TOHOPHO-aKLIenToOpHbId. [lossp-
HOCTb KOBQJICHTHOM CBs3U. Teopus BaJeHTHBIX CBSI3eH U OOBSCHEHUE BAJIEHTHOCTU 3JIEMEHTOB METOAOM
BAJICHTHBIX CBs3eil. OCHOBHOE M BO30YX/I€HHOE COCTOsIHME aTroMa. [IpocTpaHCTBeHHAs: CTPYKTypa MoJe-
Kyl Tunel cBszel — o, m. MoHHas cBsA3b. Metamnmnueckas cBA3b. PU3NUECKOE COCTOSHUE BEIECTBA.
TBepaoe Teno. DHeprus KpUCTAIIIMYECKON pelIeTKH. THUIbl KpUCTAaUNIMYECKUX CTPYKTYp M UX CBOMCTBA.
[Tonsitue rudpuanzanyu. OCHOBHBIE THUIIBI THOPHUIN3ALINH.

14.1.5. Tembl 0NIPOCOB HA 3aHATUSX
Tema2. DHepreTuka XMMHUECKHUX MPOIECCOB. XUMUYECKask TEPMOIMHAMUKA.

1. Yto u3zydaetr xuMuyeckasi TepMOJAMHAMUKA?

2. JlaiiTe onpeneneHne NOHATUIO «XUMUYECKasi CUCTEMAY.

3. [lepeuncnure TUIIBI XUMUYECKUX CUCTEM, JATE UX XapakTepucTUKy. [IpuBenuTe npumepsl.

4. Kakue mapameTpsl BIUAIOT HA TEPMOJMHAMUYIECKOE COCTOSIHUE CHUCTeMbI? UTO Takoe cTaHmapT-
HBIE yCJIOBUA?

5. Uem xapakTepu3yeTcsi TepMOIUHAMHYECKOE PABHOBECHE CHCTEMBI?

6. Kakue TUnbl TEPMOAMHAMHYECKUX MPOLECCOB MOTYT MPOTEKAaTh B XUMHUYECKUX CHUCTEMAaX?
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JlaliTe X XapakTepUCTHUKY.

7. Chopmymupyiite 1 3aK0OH TEPMOJMHAMUKH, 3aMUIIUTE €0 MaTeMaTHIYEeCKOe BhIpakeHue. Jlaiite
OTIpeNieNIeHUE TOHATHUAM «TEIUIOTa», «padoTay, «BHYTPEHH: 3Heprus». Kak MOXKHO MHTEpIpPETHPOBATH
3TOT 3aKOH IPUMEHUTENBHO K XUMHUYECKOMY Mpoueccy?

8. Kakas pabora yarie Bcero coBepIaroTcsi B XuMHueckux cucremax? Kak ee MoykHO paccunTarsh?

9. Naiite onpenenenne sHTanbnmn. Kak ee MokHo paccuntats?. Kak oHa 0603Ha4aeTcs, B 4eM U3-
mepsietcs?

10. Yrto Takoe TermmoBoit 3¢ ekt peaknun? Kak oH 0003HaUaeTcs1, B 4eM U3MEPSIETCs, YeMy OH pa-
BEH IIPU NOCTOSAHHOM JaBieHuM? [laiiTe onpeneneHne 5K30- U 3HAOTEPMHUUECKON peakuuu. YTo MOXXHO
CKazaTh O TEII0BOoM 3 (deKxTe 00paTUMOro XMMHUYECKOTO mporecca?

11. Yro uzydaet tepmoxumusa? Uto Takoe Tepmoxumudeckoe ypaBHeHue? Ilepeuncnure ocobeH-
HOCTH 3aIACH TEPMOXUMUYECKUX YPABHEHU.

12. Yro Takoe cTaHIapTHas SHTAIbIM 0Opa3zoBanus BemecTBa? Kak ona 0003HayaeTcs, B YeM U3-
MepseTCs U KaKUe 3HAYEHUSI MOKET IPUHUMATh?

13. Chopmymupyiite 3akoH ['ecca. [losicHUTE CMBICHT 3TOTO 3aKOHA HA IPUMEPE XUMUYECKOU peak-
117078

14. Chopmymupyiite cneactue u3 3akona ['ecca. [IpuBenute MmareMaTiHuecKoe BhIpaKEHUE, MOSIC-
HUTE, U pacyeTa Kakol BEIMYUHBI OHO IIPUMEHSIETCSI.

15. Yro takoe suTponua? B yem oHa u3mepsiercs, kak o6o3Hayaercsa? Kak ee MOXKHO pacCuuTaTh?
Ot kakux (GpakToOpoB OHA 3aBUCHUT?

16. IlosicHuTe Ha pUMeEpe, KaK U3MEHSIETCS] SHTPOIUS BELIECTBA IIPU MOBBILIEHUH TEMIIEPATYPHI.
C uyeM cBsI3aHBI 3T U3MEHEHUA? B KakoM arperaTHOM COCTOSIHMM SHTPOIUS caMasl BBICOKasl U Io4eMy?

17. Yro Takoe cTaHIapTHAs SHTPOIINS BEIIECTBA, KaK OHa 0003HAYAETCS, B YeM U3MEpSeTCs?

18. Kak MO>XHO paccuuTaTh U3MEHEHHE YHTPOIUU B MIPOIECCE XUMUUYECKUX peakuuid? [IpuBenure
MaTEMaTU4ECKOE BbIPAKEHHUE.

19. Chopmynupyiite 3 3akoH TepMoauHaMHKHU. [ToueMy Temmeparypa aOCOIIOTHOTO HYJISI CUHMTA-
€TCsl HEAOCTIKUMON? MOXKeT Jii SHTPOIUS ObITh MEHbIIIE HYJIS?

20. ChopmynupyiiTe 2 3aKOH TEPMOIUHAMUKH. JIJIsT KaKUX CUCTEM OH ImpuMeHuM? MoXeT Ju pe-
aKUUs MpOTeKaTh ¢ yMeHbIIeHueM >HTponuu? Kakue nBa ¢akTopa sIBISIOTCS IBMXKYIIEH CHIION camo-
IIPOU3BOJIBHOTO MPOTEKaHUS peakunuu?

21. Kak paccuutats sHepruto ['mo6oca? Kak ona ob6o3nauaercs, B ueM usmepsierca? s yero uc-
MOJIb3yeTCs 3Ta BelnuunHA? KakoBBI KpUTEpHM CaMOIPOM3BOJIBHOTO MPOTEKAHMS PEAKIUU B MPSIMOM H
00paTHOM HampaBJICHUU?

Tema3. XuMuueckass KUHETUKA. XMMUYECKOE PaBHOBECHE.

1. Yto u3ydaeT xumuyeckass KHHETUKa?

2. Yto Takoe koHneHTparusa? Kak ona o6o3nagaercsa? Kak n3MeHSETCS KOHIICHTPAIUS HUCXOIHBIX
peareHToB U MPOIYKTOB MpH MpoTekaHuu peakuun? [Ipusenure npumep.

3. JlaiiTe ompeaeneHne CKOPOCTH XUMHUUYECKOW peakiuu. Kak oHa o6o3Hauyaerca? Kak ee MOXHO
paccuutath? YTo Takoe 3JIeMEHTAPHBIN aKT PEAKIIUH?

4. Yo Takoe TOMOTEHHbIE U reTeporeHHbIe peakiuun? [IpuBeaure npumMepsl.

5. Yro Takoe oOpaTtuMbie U HeoOpaThMbIe peakiuu? [IpuBeauTe nmpuMepsl.

6. Ot kakux (pakTOPOB 3aBUCUT CKOPOCTh XUMUUECKOW peakiun’?

7. Kak M3MEHsIeTCsl CKOPOCTh IPU U3MEHEHUM CTENEHHM JUCIEPCHOCTH, arperaTHOro COCTOSHUSA,
BHEILIHETO SHEPTETUYECKOro BO3AeHCTBUA?

8. Kak 3aBHCHUT CKOpOCTh XMMUYECKOW PEAKIIUU OT KOHIEHTPAINI peareHToB?

9. ChopmynupyiiTe 3aKOH JEHCTBYIOIIMX MAacC JAJIsi CKOPOCTU XMMHUYECKOW peakuuu. [IpuBenute
€ro MareMaTH4eckoe BbIpaxkeHue. [losicHUTe, Kakue BEJIMYMHBI UCIOJIB3YIOTCS B 3TOM BBIpaXeHUHU. UTO
Takoe KMHEeTHYecKkoe ypaBHeHUe peakuuu? Kakue ects mpaBuia 3anucu 3/IM nnst peakuuii ¢ yuacTuem
TBEP/BIX U Ta3000pa3HbIX BEIIECTB?

10. Uto Takoe koHCTaHTa cKopocTu peaknuun? Kak ona o6o3nagaetcs? OT 4yero oHa 3aBUCHUT?

11. Kak 3aBUCHT CKOPOCTh XUMHYECKON PEaKIuu OT TemiiepaTypbl? OTBET MOSICHUTE.

12. Chopmynupyiite npasuio Bant-I'odhda, mpuBenute ero MareMaTuueckoe BhIpaKeHHE.

13. Yo mokaspiBaeT TemMmneparypHblii ko3 duimeHT ckopoctu peakiuu? Kak oH o0o3HavaeTcs u
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4eMy MOXKET OBITh paBeH?

14. Yro Takoe sddextuBHOE coymapenue yactunl? Kak m3meHseTcs >HEpreTHKa CHCTEMbl MPHU
nepexoJie OT UCXOAHBIX peareHTaM K Ipoaykram peakuuu? IIpuBenute rpaduyeckuii npumep, OTBET IMO-
SCHUTE.

15. Uro Takoe 3Heprus aktuBauuu peakuun? Kak oHa o6o3Hadaetcs, B ueM usmepsiercs? Ot 4ero
oHa 3aBUCHUT? Kak CBA3aHbl CKOPOCTh PEAKIIMU Y SHEPTUs aKTUBALIU?

16. IlpuBenure ypaBHeHue Appenunyca. [losicHuTe, Kakie BEIMUMHBI B HETO BXOAAT U KaKyl0 3aBU-
CHUMOCTb YCTaHABJIMBAET 3TO YpaBHEHHE.

17. Yto Takoe katanuszarop? KakoB MexaHU3M JIEHCTBUS KaTaiu3aropa’?

18. JlaliTe omnpeneneHre XUMHYECKOTO paBHOBecHs. UTO Takoe paBHOBECHAs KOHIIEHTpalLUs Be-
miectB? Kak ona o6o3navaercs?

19. YUto Takoe koHcTaHTa paBHOBecus? Kak ona ob6o3Havaercsa? Hamuimmre MareMaTndecKoe BbI-
pakeHHe JJis KOHCTaHThI PaBHOBECHUS, MOSCHUTE, KAaKWE BEJIMYMHBI TaM UCIONb3Yyt0TCs? KakoBbl mpaBuia
3alMCU KOHCTAHTHI PAaBHOBECHSI, €CJIM B XMMHUYECKOM peakuy y4yacTBYIOT TBepAble UM ra3000pa3HbIe
BellecTBa?

20. Kakue (akTopsl BIUSIOT Ha CMEIICHHE XUMHUUYECKOro paBHoBecus? [losicHuTe, 4TO O3HAYaeT
CMEIIEHNE XUMHUYECKOTO PAaBHOBECHSI «BJIEBO», «BIIPABO»?

21. Chopmymupyiite mpuniun Jle-Illarense. B kakyro CTOpoHY cMemiaeTcsi paBHOBECHE MPHU T10-
BBIIIICHUU WIH MIOHWKEHUU TEMIIEPATYphl, JaBJICHUS, KOHIEHTpauu?

Tema4. DnexTpoxuMmuueckue mpoueccel. Kopposust meramios.

1. Uto u3ydaeT 37eKTpOoXuMHUsi? 3a CUET Yero MpOTEKAIOT AIEKTPOXUMHUYECKHUE TTPOIIECCHI?

2. YUTo Takoe OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu? YTO Takoe CTENEHb OKHUCIEHUS?
[aiite onpeneneHne NOHATUAM «CTENEHb OKUCIECHUS», «BOCCTAHOBUTEINBY, OKUCIUTEID), «OKUCICHHUEY,
«BOCCTaHOBJIEHUEY. [IpuBeauTe MpUMEpHI.

3. Yro takoe 3nexktpoasi? M3 yero ux mzroraBnuBarot? Kakve mporecchl NpOUCXOIAT Ha MOBEPX -
HOCTH METaJUIMYECKOTO IEKTPOJa P MOIPYKEHUH €T0 B paCTBOP MOHOB 3TOTO e MeTasuia?

4. Kak o0pa3yercst TBOWHOM 3JIEKTpUUYECKHi cJIoi? UTo Takoe AMEeKTPOIHBINA MOTEHITHANT?

5. Yrto Takoe paBHOBECHBIH 371eKTpoHbII noTeHnuan? Kak o o603Hauaercs, B 4eM u3Mepsercs?
Urto xapakrepusyet 31a BenuuuHa? OT 4yero oHa 3aBUCUT?

6. Uto Takoe cTaHIapTHBII BOIOPOIHBIN 31eKTpoa? st yero oH ucnoinbs3dyercs? Yemy paBeH ero
ANEKTPOAHBIA MOTEHIUAT?

7. Uto Takoe CTaHAAPTHBINA >JEKTPOIHBIN moTreHan Metaa? Kak on o6o3Hauaercs, B 4eM U3-
MepseTcsa? Uto xapakrepusyeT TaHHas BeauurnHa? Kakue 3HaueHUs OHAa MOKET MPUHUMATh?

8. OT xakux (paKTOpOB 3aBUCHUT 3JIEKTPOAHBIN moTeHuuan? [IpuBeauTe MosHOE U COKPAILICHHOE
ypaBHeHus1 HepHcra. [losicHuTe, Kakue BEIMYMHBI TaM HCIIOJIB3YIOTCS. B Kakux ciaydasx MCHOJIb3YIOTCS
3TH ypaBHEHUS?

9. Uto moka3pIBaeT Psij JIEKTPOXUMHUUECKUX HaNpspKeHU MeTaioB? Kak pacnosioxkeHbl MeTa-
761 B 3ToM psany? C ueMm cBsi3aHa BOCCTAaHOBHUTEIbHAS CIOCOOHOCTh METAJIIOB?

10. Yto Takoe ranmpBaHu4eckuii anemMeHT? U3 yero o cocrout? M300pa3ute yCTpONWCTBO rajbBa-
HUYECKOT'0 3JIEMEHTA.

11. Kak 3apsi’KeHbl KaToJ M aHOJI B TaJIbBaHUYECKOM 3yieMeHTe? Kakue npouecchl IpoTeKarT y UX
noBepxHocTu? I'71e BOZHUKAET 3JIEKTPUUECKHUM TOK B TajlbBaHUYECKOM 3j1eMeHTe? B kakoM HarpaBiieHUU
JBHUKYTCS JJIEKTPOHBI B TAJIbBAHUYECKOM JIEMEHTE?

12. Ha nmpumepe raqpBaHHUYECKOTO 3eMeHTa JlaHmamsa-Skobu pacckakure Kakue 3JeKTpOXUMUYe-
CKHeE MPOLECCHI TaM NpoTeKarT. Hanmumunre ypaBHEHUS peakiuid Ha KaToJle U aHOJIE.

13. Kak 3anuchIBaeTcsi cxeMa rajibBaHu4eckoro snemenTa? [IpuBeaure npumep.

14. Yto Takoe 3JIEKTPOABIIKYIAsl Cuia rajibBaHudeckoro snementa? Kak ona oOo3HauaeTcs, B
yeM u3mepsiercs? Kak ee MOXHO paccuuTars?

15. Yro Takoe smektposn3? M3 4ero cocTOWT cucTema, rjae mpoTekaeT anekTponn3? M3o6pasure
rpadu4ecKH.

16. Kak 3apsiKeHbl KaToJl U aHOJ IpH 3JieKTpoiu3e? Kakue nporuecchsl NpoTeKanT Yy MOBEPXHOCTH
AIEKTPOAOB?

17. Kakue TUIbl 3JE€KTPOJOB MCIOIB3YIOTCSA MpH 3ekTposuse? M3 yero oHu M3roTaBivuBarOTCA?
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IIpuBenuTe npUMepsI.

18. KakoBbl 3aKOHOMEPHOCTH MPOTEKAaHMs SJIEKTpoiu3a B paciuiaBax? Kakue mponeccsl MpoTe-
KaroT Ha aHoze u karoze? Ilpusenure npumep.

19. KakoBbl 3aKOHOMEPHOCTH MPOTEKAHMS IJIEKTpoJin3a B pacTBopax? Kakue mponeccsl mpoTe-
KaroT Ha aHoze u karozae? IIpuBenure npumepsl.

20. Chopmymupyiite 1 u 2 3akonsr Papanes. [IpuBeaure nx MareMatuieckoe Beipakenue. [losic-
HUTE, KAKUE BEJIMYMHBI TaM MCTOJIb3YIOTCA U UX €AMHUIIBI 3MepeHust. sl Kakux pacueToB MPUMEHUMBI
9TH 3aKOHBI?

21. Yro Takoe BbIXo[ 1o TOKY? Kak ero MoxxHO paccuuTath?

22. Yto Takoe Kopposus MeTauioB? Yem xapakrepusyercs nporecc koppo3un? [louemy xoppo3ust
HEraTUBHO BJIUSIET HA METAJTTMYECKUE KOHCTPYKIIUU U U3IEIUS?

23. Uto Takoe xummueckas kopposus? B kakux cpemax oHa mporekaer? Kakue ObIBarOT THITBI XH-
Mudeckoi kopposuu? Ilpusenure npumepsl.

24. B 4eM 3aKiIio4aeTcs MeXaHU3M XMMHUYECKON Koppo3uu? Hanumure ypaBHEHUS peakivid, Mpu-
BEJUTE IPUMEPHI.

25. Ot xakux (aKkTOpOB 3aBUCUT CKOPOCTh XUMHUECKON Koppo3uu? [ToueMy y HEKOTOPBIX MeTalI-
JIOB CO BPEMEHEM CKOpOCTh Kopposuu 3amemisierca? Kakas cpena cmocoOCTByeT MPOTEKaHUIO KOPPO3UU?
[IpuBeaute npumepsl. [louemy ¢ pocTomM TeMIiepaTypbl CKOPOCTh KOPPO3UHU BO3pACTAET?

26. Kakue mecTa B U3AEIUAX U KOHCTPYKIMSIX SABJISIIOTCS KOPPO3UOHHO ONACHBIMU U IToueMy?

27. Uto Takoe 3JIEKTpOXUMHUUYECKas Koppo3us? B kakux cpegax oHa mpoTeKaeT?

28. B uem 3akito4aeTcsi MEXaHU3M AJIEKTPOXUMHUYECKoN koppo3uu? Kakas cpena eit criocoOcTBy-
er?

29. Ha npumMepe KOppO3UHU CTaIM KUCIOPOAOM BO3AyXa BO BIaKHOH Cpele MOSCHUTE MEXaHU3M
MIPOTEKAHMS SJIEKTPOXUMHUYECKON KOPPO3HUH.

30. Kakue meramisl Hanbosee moasep>keHbl kKoppo3unu? IloyeMy HEKOTOpbIe METallIbl, HECMOTPS
Ha MX BBICOKYIO BOCCTaHOBHUTEIbHYIO CIIOCOOHOCTH, HE MoaBepraioTcsi kopposuu? Ilpusenurte npumepsl
TaKUX METAJIOB.

31. [lepeuncaure METOBI 3aLIUTHI METAJJIOB OT KOPPO3HH.

32. Yro Takoe nerupoBaHue MeTauioB? Kakue BemiecTBa BBHICTYMAIOT JISTHPYIOUIMMHU J100aBKaMu
M KaKk OHU BIIMAIOT Ha cBoMcTBa Metayia? [loyemy mpu JermpoBaHHM MeTajla CKOPOCTh KOPPO3UM 3a-
meisiercsi?Yem 00yCIOBICHO TO, YTO COBPEMEHHBIE CTANIU SBISIOTCS HEPKABEIOIUMHU?

33. Yto Takoe 3aluTHBIE MOKPHITUS? 3 4ero OHM U3roTaBiIuBaIOTCs?

34. B yem oTiMuYM€ KaTOAHBIX M AHOJAHBIX METa/NIMYecKuX NOKpbITUi? [losicHuTEe MeXxaHu3M 3a-
IIUTHI TAKUX MMOKPBITUI Ha npuMepax. Kakue HeToCTaTKK €CTh y TOTO WM MHOTO THIIA MTOKPBITHSA?

35. U3 yero u3roraBiIMBaOT HEMETAUIMUYECKHUE 3aliuTHBIE NOKphITUA? IIpuBenuTe nmpumepsl. Ka-
KOBBI HEJIOCTATKH TaKUX IMOKPBITUI?

36. Ha uem 0cHOBaHBI METO/IbI MIEKTPOXUMHUUECKOM 3aUThI? [I0sICHUTE MEXaHU3M 2JIEKTPOXUMHU -
YECKOW 3alUThl HA MPUMEPE METOo/a MPOTEKTOPHOI 3aIUThI CTaJILHOTO TPYOOIPOBOIa B MOPCKOM BOJIE.

37. YUro Takoe kaTonHas U aHoAHad 3amuTa? IloscHUTE MEXaHU3M 3aIUThHI HA IPUMEpax.

38. Pacckaxkute 00 M3BMEHEHHH CBOMCTB KOPPO3UOHHOM cpenbl. Kakumu cnoco6aMu OHO JOCTHTa-
ercs?

39. Kakue ¢akTopbl HY)KHO YYHUTHIBATh MPU KOHCTPYMPOBAHUU W3JEIHM, YTOOBI TIPEIOTBPATUTD
IIPOLIECCHI TPOTEKAHUSI KOPPO3UU?

Tema5. PacTtBOopsI

1. Yto Takoe pacTBOp, paCTBOPEHHOE BEIIECTBO, pacTBopureib? [IpuBenure npumepsl. [Ipueau-
T KJIaCCU(PUKAIIO PACTBOPOB.

2. KakoBbl cX0/CTBA/OTANYNS PACTBOPOB C MEXAHUYECKUMHU CMECAMU U XUMHUYECKHUMH COEJUHE-
HussMu? YTo U3 celdst MpeIcTaBIseT pacTBOP, COTTIACHO COBPEMEHHBIM MPEICTABICHUSIM?

3. OnumuTre mpouecc pacTBOPEHHs] TBEPIAOTO Tela B KUAKOM pacTBopuTene. Kak mpoucxoaut
KpUCTaJIIn3anus’?

4. Uto Takoe KoHIleHTparusa? UTo Takoe HACHIIICHHBIN, pa30aBICHHBIA, KOHIICHTPUPOBAHHBIN
pacTBop?

5. Onumure cnocoObl BEIPAKEHUS! KOHIEHTPALUK PAaCTBOPOB, MIPUBEIUTE 0003HAUCHHU S, POPMYIIBI
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JUIsL pacueTa KOHIICHTPALMM, eIUHULIBI U3MepeHus: (MaccoBasi J0Jisl, MOJIApHAsl J0Jisl, MOJIIpHAsk KOHIIEH -
Tparus, MOJISTIbHAs KOHUEHTpalKs, HOpMalibHasi KOHLIEHTpanus, TUTp). Kak MOXHO KpaTKo 0003HAUYUTh
€AMHUIIBI U3MEPEHUSI MOJISIPHOM M HOpMalibHOU KoHIeHTparuu? [Ipuseaure npumep. Kak paccuntbiBaet-
CsI DKBUBAJICHT I KHCJIOT, OCHOBaHMI, coJieii?

6. Yro Takoe pactBopuMocTh? [IpuBeanTe kimaccuukauio BEMIeCTB MO UX pacTBopUMOcTH. Kak
BIIUSIET MOJSIPHOCTh BEIIECTB Ha MX pacTBOpuMOCTh? Kak BimsieT TemiepaTypa Ha pacTBOPUMOCTh Be-
1eCTB?

7. Kakue mporiecchsl mpoTeKarT Mpu 00pa3oBaHuM pacTBopa? Kak u3mMeHseTCs mpu 3TOM dHEPTrust
cucreMbl? Kakumu pakropamu onpeaensiercs TermaoBoi 3¢ GeKT nporecca pacTBOPEHUs?

8. Uto Takoe coyibBaTaius, TUApATAIMs, COIBBATHI, THAPATHI? UTO MpencTaBiIsaiOT coOO0i KpucTal-
noruapatsl? [lpuBenute npuMepsl. UeM 00yclioBlieHO 00pa3oBaHUe KPUCTAIIOTHAPATOB?

9. UTo Takoe KOUITMTaTUBHBIE CBOMCTBA PACTBOPOB?

10. Yro Takoe ocmoc? Iloscuure, npuBenute npumep. Ha kakoM (U3NUECKOM SIBICHUH OCHOBaH
ocmoc?

11. Yto Takoe ocmoTnueckoe naBieHue? [Ipu Kakux ycloBUSAX ONPEAEIsAeTCs OCMOTUYECKOE J1aB-
nenue? Kak ero MOKHO paccuuTath IJi1 paCTBOPOB HEAIEKTPOJIUTOB U PACTBOPOB AeKTposnToB? [IpuBe-
nute 3akoH Bant-I'opda. /g kakux cucteM oH cripaBeInB?

12. Kak u3meHseTcsl 1aBJIeHUE HACBIIIEHHOTO Mapa pacTBOpa MO CPABHEHUIO C YUCTBHIM PACTBOPH -
tenem? [IpuBenure 3akoH Payris 1uist HE3NEKTPOIUTOB U AJIEKTPOIUTOB.

13. Kak u3MeHAI0TCA TeMIlepaTtypa 3aMep3aHusl pacTBOpa M TEMIEpaTypa KUIIEHHsS pacTBopa Mo
CPaBHEHHUIO C YUCThIM pacTBoputreneM? Kak MOXXHO paccuuTarh U3MEHEHHUE TeMIEpaTyphbl ISl HEIJICK-
TPOJIUTOB U JEKTPOIUTOB? OT Yero 3aBUCAT KPUOCKOMUYECKas U 30YTHOCKONUYECKas TOCTOSIHHbIE?

14. Yro Takoe AJIEKTPOIUTHI, HEMIEKTpoauThl? Kakue BelecTBa OTHOCITCS K TOMY WJIM MHOMY
tury? Uto Takoe anmekTposmTryueckas auccormanusa? Yto Takoe M30TOHHUECKUH KO PUITMEHT, ueMy OH
MOJKET OBITh PaBeH, OT YETO 3aBUCUT?

15. Yro Takoe creneHpb auccormanmu? Kakue BemecTBa OTHOCSITCA K CIIA0OBIM M CHJIBHBIM DJIEK -
TpoauTaM U nouemy? OT 4ero 3aBUCUT CTENEHb TUCCOLMALINN?

16. Kak 3anuchiBaeTcs BRIpaXeHHUE KOHCTAHTBI JUCCOIMAITIH JJIS CIIA0BIX AMeKTpoauToB? OT yero
3aBUCUT KOHCTaHTa Aucconnannu? YTo mokaspiBaeT 3Ta BeIuYrHa?

17. TlpuBeauTe ypaBHEHUE DSJIEKTPOIMTHYECKON IUCCONManuu BoAbl. K KakoMy THITy 3J€KTpO-
JUTOB OHA OTHOCHUTCS?

18. Uto Takoe noHHOE npou3BeieHre Boabl? YeMy oHO paBHO? UeMy paBHA KOHIIEHTPAIUSI HOHOB
BOJIOPOJIa U TUJIPOKCOTPYIIN B HEUTpasibHOM pacTBope? KakoBO MX COOTHOIIEHHUE B KUCIOW U IIEIOYHOM
cpene?

19. Yto Takoe BoIopoIHBIN Noka3arenb? Kakue 3HadeHNs oH MoKeT npuHuMaTh? Kak oH paccuu-
ThiBaeTcsA? Kak onpenenuTs xapakrep cpebl M0 3HAYCHUIO BOJOPOJHOTO TTOKa3aTes?

14.1.6. Tembl J1a0opaTOpHBIX padoT
Onpenenenue TerioBoro 3pQexra peakuuyu HeuTpaau3anum
CKOpOCTh XUMUYECKUX peaklnid. XMMHUYECKOE paBHOBECHE.
Onexrponus. Kopposus
PactBopsI

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS1 1 HHBAJIH/I0B
Jns nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TCIIBHBIC OIICHOYHEBIC MaTepI/IaJ'IBI, HepequL KOTOpBIX YKaSaH B Ta6J'II/III€ 14
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
310POBbsl U HHBAJIUJOB

Kareropun Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS M OLICHKH
00y4JaroLXCs MaTepuaioB pe3ynbTaToB 00y4eHuUs

TecThl, MICEMEHHBIE CAMOCTOSTEIbHbIE
paloThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHbIE Pa0OThI

C napymeHusMu
cryxa

[IpenmyiieCTBEHHO MUCbMEHHAS
MpOBEpKa
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C HapymieHusiMu
3peHus

CobecenoBaHue 1O BOTIPOCAM K 3a4eTY,
OIPOC 0 TEPMHHAM

[TpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYATIBHO)

C HapymieHusiMu
OIOPHO-
JIBUTATEJILHOTO
anrmapara

Pemenne MMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHLIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOSATENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYH_[eCTBeHHO JUCTaHIIMOHHBIMUA
METOAaAMU

C orpaHuueHUsIMH TIO
00ILIEMETUITMHCKIM
IMOKa3aHUsIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOJaMH UCXOJISl U3 COCTOSTHUS
00y4aroierocss Ha MOMEHT IPOBEPKHU

14.3. Mertoauuyeckue peKOMEHIAUMH M0 OLEHOYHBIM MATEPUAJIAM JIJIfl JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns muIp ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbSI U MHBAIMIOB TPEIyCMAaTpPUBACTCS 10-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUH OIIEHOUYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHsSI aCCHCTCHTOM 3aJJaHus BCIYX;

— NIPEOCTABJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [ TaKuX 0Oy4arommxcsi MpeayCcMaTpUBaeTCst JOCTYII-
Has opmMa mpeoCTaBICHHSI OTBETOB HA 3a/IaHUs, & IMEHHO:

- NICbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCITOJIL30BAHNEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHAE OTBETOB YCTHO.

[Ipoueypa olleHUBAaHUS PE3YIILTATOB OOYYCHUS JIMII C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3J10PO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TpeIyCMaTpUBaeT IperocTaBieHne nHdopmarun B popMax, aganTH-
POBaHHBIX K OTPaHMYCHHUSM HX 3[J0POBBS U BOCHPUATHS HHOOPMALIVH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

[Tpn HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS M MHBAIUIOB TIPOLIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHUST MOXKET IPOBOUTHLCS B HECKOIBKO ITAIOB.
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