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2 JlaGoparopHble pabOThI 16 16 4acoB
3 Bcero aymuTopHbIX 3aHATHN 50 50 4acoB
4 CamocTosiTenbpHas padboTa 22 22 9acoB
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2.0 2.0 3.E.
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ:{pbl
nporokot Ne 54 or« 9 » 2 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-
ToBKkH (crenmanbHOcTH) 11.05.01 PamnosnekTpoHHBIE CHUCTEMBI W KOMIUIEKCHI, YTBEP)KICHHOTO
11.08.2016 rona, paccmoTpeHa u onoOpeHa Ha 3aceqanuu kadeapel POTOM «  » 20
rojyia, mpoToKoi Ne

PazpaboTuuk:
JIOIICHT, K.T.H. Kapeapa POTOM C. H. Jleonon

3aBenyronmii o0ecnieunBaromeii kad.
POTOM B. U. Tyes

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PT® K. 1O. Ilonosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

PTC C. B. MenuxoB
OKCIIepTHI:

JIOTICHT, K.0.H Kadeapst POTOM H. H. Hecmenosa

Kadenpa pannoTexHU4ECKUX CUCTEM
(PTC) nouenra B. A. I'pomoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dopMUpPOBAHUE Y CTYJACHTOB COBPEMEHHBIX TMPEJCTABICHUN O CTPOCHUH M CBOMCTBAX XUMHUYE-
CKHX BEILECTB M 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKHUX ITPOLIECCOB.
M3YYCHUE XMMHUUYECKUX CUCTeM W (yHIaMEHTAIbHBIX 3aKOHOB XMMHUU C TIO3UIUHA COBPEMEHHOM
HaYK{
dbopMHpOBaHNE HABBHIKOB IKCIEPUMEHTATBHBIX MCCICAOBAHUN V1T U3YUCHHsI CBOMCTB BEIIECTB U
UX PEaKIMOHHON CIIOCOOHOCTH

1.2. 3agaun JIMCHMIIINHBI
—  M3y4Y€HHE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKHUX MTPOIIECCOB;
W3Y4YCHHUE CBOMCTB XMMHYECKUX CUCTEM;
M3yYeHHE B3aUMOCBS3H MEXKIY MIPUPOJION BEUIECTBA M €T0 PEAKIIMOHHOM CTIOCOOHOCTHIO.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII
Juctumnuna «Xumus» (b1.5.28) otHocuTes k 6moky 1 (6a3oBast 4acTs).
[Tocnenyromume TUCIMIDTHHAMHE SIBISTIOTCS: be3omacHoCTh KU3Heaes TeIbHOCTH, Pu3nKa, DKoIo-
THsl.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Ipornecc n3ydeHus QUCIUTUTMHBI HATIPaBJieH Ha (GOPMHUPOBAHUE CIEIYIOIINX KOMIETCHITHH:

—  OIIK-5 cnocoOHOCTBIO BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTh Mpo0IeM, BO3HUKAIONIUX B
xoJie poecCHOHATBHON IeATENIbHOCTH, TIPUBJICYD IS UX PEIICHHUS COOTBETCTBYIONINHA (PH3HKO-MaTeMa-
TUYECKUH armmapar;

B pe3ynbraTe n3ydeHus TUCIUTLTAHBI 00yYaIOMUNACS TOJDKEH:

— 3HATh OCHOBHBIC MOHATHS W 3aKOHBl XMMHUH, TEOPETUUYECKHE OCHOBBI CTPOCHHS BEILECTBa,
CBOWCTBA BEILECTB M UX PEAKIMOHHYIO CIIOCOOHOCTbH, YCIIOBHS MPOTEKAHHS peakluil, (paKTOpbL,BIHIIO-
IIM€ Ha CKOPOCTh U HalpaBJIeHUE MPOTEKaHMs PEaKLUH, SHEPreTHUECKUEe U3MEHEHUsS B INpOLEcce Ipo-
TEKaHHsI PEaKLHHU, CIOCOObI BEIPAXKEHUSI KOHLIEHTPAIM M CBOWCTBA PACTBOPOB AIIEKTPOJIUTOB M HEIJIEK -
TPOJIUTOB, ONPEIEICHUE KUCIOTHOCTU CpEibl, 3aKOHOMEPHOCTH NMPOTEKAHUS IEKTPOXUMHUECKHUX IPO-
IIECCOB, MPOLIECCHI KOPPO3UH METAIIJIOB U METO/BI 3AIIUTHI OT KOPPO3HH.

—  YMeTh HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUSA JUISl PELICHUS TPAKTUYECKUX 3aJ]1a4, AJIs HHTEp-
IpeTaIy Pe3ylIbTaToOB HKCIIEPUMEHTA

—  BJIA/IeTh HaBbIKAMU [TOCTAHOBKH U NPOBEACHUS SKCIEPUMEHTA, 00paOOTKU pe3yabTaToOB IKC-
HEpUMEHTA

4. O0beM JMCHUIIIMHBI M BU/IbI y4eOHOH padoTbl
OO01ast TpyI0EMKOCTb JUCHUILUINHBI cocTaBisieT 2.0 3aUeTHBIX eIMHMILIbI U IIPeCcTaBIeHa B TaOuu -
ue 4.1.

Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
2 cemecTp
AynuTopHble 3aHATUSA (BCETO) 50 50
Jleknun 34 34
JlaboparopHbie pabOTHI 16 16
CamocrosTenpHas paboTa (BCero) 22 22
BrinosiHeHWEe MHAWBUAYAIBHBIX 3aJaHUN 3 3
[ToaroroBka k 1abopaTopHBIM paboTam 8 8
[IpopaboTka TeKIMOHHOTO MaTepHraa 11 11
Bcero (0e3 sx3amena) 72 72
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OO01mas Tpy10eMKOCTb, 4

72

72

3aueTHnie EquHuIie

2.0

2.0

5. Conep:xaHue TUCHHUILIMHBI

5.1. Paszaennl AMCHUILIMHBI 1 BUAbI 3aHATHIA

Pazniensl IUCUUIUTMHEI M BUABI 3aHATUH PUBEICHBI B Ta0muiie S.1.
Tabmmua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHATHI

_ o]
o o @ 2 3 =
. . o S =
op H H o O 3 =
: g e | 83 2 £
HazBanus pa3aenoB TUCHUTUIMHBI i o, o, o © & =
= O s 50 =
T A
R 6 =
2 ceMecTp
1 OcHOBHBIE MOHATHS U 3aKOHBI XUMHUH 2 0 1 OIIK-5
2 PeaxkimoHHast criocOOHOCTH BELIECTB. 4 0 2 OIIK-5
OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COCTU-
HEHUU
3 Crpoenue aroma. [lepuonnyeckuii 3akoH u 4 0 2 6 OIIK-5
NepUoNYEeCcKas CUCTEMa XUMHUECKHX dJie-
menTtoB J[.11. Menneneena
4 Xumuyeckast CBSI3b 0 6 OIIK-5
5 DHepreTuka XUMUYECKUX MPOLECCOB. XHU- 8 OIIK-5
MHUYECKasi TepMOJAMHAMUKA
6 XuMHnueckasi KHHETHKA. 3 11 OIIK-5
7 ®a30BbIE PABHOBECHS B FETEPOTCHHBIX CH- 3 11 OIIK-5
cTemMax
8 OCHOBBI MMEKTPOXUMHUU. OKUCITUTETHLHO- 4 3 4 11 OIIK-5
BOCCTAHOBUTEJIbHBIE PEAKIUU.
9 PactBOpHI 4 3 3 10 OIIK-5
Hroro 3a cemectp 34 16 22 72
Hroro 34 16 22 72
5.2. Conep:xanue pa3aesioB TMCUUILIMHBI (110 JEKIHSIM)
ConeprkaHue pa3/ienoB TUCIUILIAH (TI0 JICKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuna 5.2 — CoaeprkaHue paseiaoB JUCIUILIMH (TI0 JISKIIHIM)
3 z £
2 ==
2 S5
HazBanus pa3znenos ConeprkaHue pas3ienoB JUCIUILIAHBI 110 JIEKIHUIM z 7 &5
o S B
X 8 =
a o g
~ S
2 cemecTp
1 OcHoBHble OHATHS U | [IpeameT xumMun. ATOMHO-MOJIEKY/ISIpHAsE TEOPUSL. 2 OIIK-5
3aKOHBI XUMHH OcHOBHbIE TIOHATHUS: aTOM, MOJIEKYJIa, XUMUYECKUI
anemeHT. [IpocThie u ciiokHbIe BellecTBa. SABieHne
ayutorponuu. MonekynsapHas macca. Momibs. MonspHast
Macca. CTeXMOMETPUUECKUE 3aKOHBI: 3aKOH SKBHBa-
JIEHTOB (TIOHATHE YKBUBAJICHTA U HKBUBAJICHTHON Mac-
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ChI), 3aKOH TTOCTOSTHCTBA COCTaBa XUMHUYECKUX COCITH-
Henuii. ['a30BbIe 3aKOHBI: 3aKOH 00BEMHBIX OTHOIIIE-
HHUM, 3aK0oH ABorajipo. [lepuonnueckuii 3aKoH U T€O-
pHsl CTPOCHUSI XUMHUYECKUX COCTMHEHUM.

Htoro

2 Peaknmonnas
CIIOCOOHOCTH BEIICCTB.
OcCHOBHEBIE KIACCHI
HEOPraHUYEeCKUX
COEeTUHEHUN

Krnaccudukanus xumuyeckux coequHeHuni. CteneHb
okucieHus1. OCHOBHBIE KJIACChl HEOPTAHUUECKUX CO-
eanHeHu. KUCI0ThI, COJIM,0CHOBAHUSI, OKCHUJIBI, KX
KIaccuduKaus 1 XuMu4Ieckue cBoiictea. KuciotHo-
OCHOBHBIE CBOMCTBa BemiecTB. CBoMicTBaaM(poTepHO-
ctu. PeaknrionHast cmocoOHOCTh aM(pOTEPHBIX OKCH-
JIOB U TUAPOKCUIOB. Tumsel coneid. I3MeHeHue Kuc-
JIOTHO-OCHOBHBIX CBOMCTB 3JIEMEHTOB 110 IEPUOJIAM U
rpymnmnam. DJIEKTPOIUTHI. DJIEKTPOIUTHYECKAs TUCCO-
LMAaLIHs.

Hroro

OIIK-5

3 Crpoenue atoMma.
[Teproguueckuii 3aK0H U
nepuouvecKkas cucremMa
XAMHUYECKHUX 3JIEMEHTOB
.. MenneneeBa

CrpoeHue aTomMa ¥ EpUOANYECKask CUCTEMA IIEMEH-
ToB. [locTynarel bopa. KBanTOBO-MEXaHHuecKas Mo-
nens aroMa. @opma aTOMHBIX opOuTanei (s, p). Kpan-
toBbie yucha. [Ipunuun [Maymm. [Ipasumno I'yaaa.
IIpaBuno Kneukosckoro. [lepuoanueckas cucrema u
MOPSAIOK 3aNIOJTHEHHSI SHEPTeTUUYECKUX YPOBHEHN B
CTpYKType aroma. Pannycel aTOMOB 1 HOHOB. DJIEK-
TPOOTPUIIATENEHOCTD. DHEPTHS HOHU3AIUH, CPOJCTBO
K 2JIeKTpOHY. I3MeHEeHNE CBOMCTB 3JIEMEHTOB U UX
COEIMHEHMII 110 TIeproiaM U TpyInam.

HUroro

OIIK-5

4 XuMudeckas CBs3b

OcHoBHbIE BUABI XUMHUYECKOHU CBsA3H. [Ipupona xumu-
YECKOH CBs3M. XaAPaKTEPUCTUKU XUMHUYECKON CBS3H.
KoBasneHTHas cBs3b, MEXaHU3MBI €€ 00pa30BaHMs: 00-
MEHHBIH, JOHOPHO-aKIenTopHeIi. [loaspHOCTH KOBa-
JIEHTHOM cBsi3u. Teopus BaJeHTHBIX CBA3EH U 0OBsIC-
HEHHE BAJICHTHOCTH JIEMEHTOB METO/IOM BaJIEHTHBIX
cBsi3eil. OCHOBHOE U BO30YX/IEHHOE COCTOSIHUE aTO-
Ma.IlpocTpaHcTBEHHas CTPYKTypa MOJIEKYIL. TUIIBI
cBA3el — o, . loHHad cBs3b. MeTtayuinueckas CBs3b.
duznuecKoe COCTOSHME BellecTBa. TBepaoe Teno.
OHeprus KpUCTaJNIMYECKON pemeTku. Tunsl kpucran-
JUYECKUX CTPYKTYp U uX cBoiicTBa. [Tlonstue rubdpu-
au3ari. OCHOBHBIE TUITBI THOPUIU3AIMH.

Hroro

OIIK-5

5 DHepreruka
XUMHYECKHUX MPOIIECCOB.
XuMuyeckast
TepPMOJMHAMHUKA

Xumuueckas TepMoauHamMuka. [loHsaTre Xummu4eckou
cucteMsl. Tunsl cuctem. PaBHOBECHOE COCTOSIHUE CHU-
cTembl. THUIBI TEPMOAMHAMUYECKUX MPOLIECCOB: 00pa-
THUMBbIE, HEOOPaTHUMBbIE, CAMOIIPOU3BOJIbHBIE, PABHO-
BecHbIE. OCHOBHBIE MTOHITHS TEPMOANHAMUKH: BHY-
TPEHHss 3Heprus, padota, TerioTa. [1epBblil 3akoH
tepmoguHaMuky. [lonarue sHTanenuu. TermnoBoit 3¢-
(bexT peakium, IK30TepPMUUECKHIE U SHI0TEPMHUECKIE
peakuu. TepmMoxumudeckue ypaBHEHHs U UX OCO-
6enHocTu. CTaHJapTHBIE TEIUIOTHI 0Opa30BaHuUs Be-

OIIK-5
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miecTB. 3akoH ['ecca, cnencTBue u3 3akoHa ['ecca.
TeroemkocTs. [TonsiTue sHTpOnIMK. BTOpO# M Tpe-
TUH 3aKOH TepMoanHaMUKH. CaMOIPON30BOIbHBIE
MIPOLECCHl. DHTAIBIUNHBIA U SHTPONUMHBIN (PaKTOPBI
XUMUYECKHUX peakmuii. DHeprus ['ub0Oca.

HUroro

6 XuMu4uecKkas KHHETHKA.

XuMudeckasi KHHETHKA. [ OMOT€HHBIE U TeTepOreHHbIE
peakuun. CKOPOCTh XUMHUYECKON pEaKIMK. 3aKOH
neiictByroninx macc. KoHcTaHTa CKOpOCTH peakiuy.
[IpaBuno Bant-T'odhda. ObpaTrmbie u HeoOpaTUMbIe
XUMHUYecKHe peakunu. KoHcTanTa paBHOBECHUS. 3aKOH
JNENUCTBYOIUX Macc Ui paHoBecus. [Ipunnum Jle-
[IaTenbe. JHEPrUs aKTUBALMK U ypaBHEHUE AppeHH-
yca. 3aBUCUMOCTb CKOPOCTH PEAKIIMH OT KaTaJau3aTo-
pa. Karanus.

Hroro

OIIK-5

7 ®a30BBIE paBHOBECHS B
reTepPOreHHbIX CUCTEMaX

®da3oBbie paBHOBecus. Pasa, reTeporeHHas i romo-
reHHas cuctema. [IpaBuno a3 ['mnd66ca. Crenens cBo-
001161, KOMITOHEHT. OJTHOKOMIIOHEHTHBIE CUCTEMBI.
Jlmarpamma coCTOSIHUSL BOJIbI. JlnarpaMMsblI IIaBKOCTH
JIBYXKOMIIOHEHTHBIX CUCTeM. DBTEKTHKA. [IpaBmiio
peryara. TBepbie pacTBOpBI. THIIBI TBEPABIX PACTBO-
POB: 3aMEIICHUS, BHEAPEHUS, BEIYUTAHHMS.

Htoro

OIIK-5

8 OcHOBEI
AIEKTPOXUMUHU.
OKHCINUTEIIHHO-
BOCCTAHOBHUTEJIbHEIC
peakIuu.

DIEeKTPOXUMHUYECKHUE TIPOLECCHI. SIBIIEHHE IEKTPO-
nmu3a. ['anpBaHnueckue 1eMeHThl. CTeneHb OKucie-
HUs, OKACJICHUE U BOCCTAHOBJIEHUE. JIEKTPOIHBIE
IIPOLIECCHI. DIEKTPOABIIKYILAsA cuia dneMenTa. CraH-
JIAPTHBIN BOAOPOIHBIN 3JEKTPO. DIEKTPOJIU3 B pac-
I1aBe. DJIEKTPOIN3 B pacTBOPE. 3aKOHBI JIEKTPOIIU3A.
Brixon no Tokxy. Koppo3us MeTannoB: Xumudeckas,
NEKTPOXUMHYECKasl. 3alllTa METAJIJIOB OT KOPPO3UHU

Hroro

OIIK-5

9 PactBopbI

PactBopsl, THIBI pacTBopoB. IIponecc pacTBopeHus.
CriocoObI BeIpa)keHUsI KOHLIEHTPAIIMHA PACTBOPOB.
PactBopuMocTs. [lepeHackimienHbie pacTBOphI. DHEP-
retuka pactBopenus. Kpucramioruaparsl. CBoiicTBa
pacTBOopoB HednekTpouToB. Ocmoc.3akon Bant-T'od-
(a. 3axon Payns. Temneparypa kureHus v 3amep3a-
HUS pacTBOPOB. Teopus IEKTPOTUTHYECKONINCCOLIH-
aruu. CTerneHp AUCcCOUaIii, KOHCTaHTa JUCCOIUa-
1uu. M3orornueckuii koddumment. CBoiicTBa
PacTBOPOB 3JIEKTPOJIUTOB.

HUroro

4

OIIK-5

Hroro 3a cemectp

34

5.3. Pa3eqbl AMCUMINIMHBI M MEKIMCUMININHAPHBbIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)
1 o0ecrieynBaeMbIMHU (IOC/TEAYIOIMMH) THCHUIIHHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCUUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUTMHAME TIPE/ICTaBlIeHbI B Tabmuie 5.3.
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Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXANCIUILTMHAPHBIC CBSI3U

Ne paznenoB qaHHOM AUCHUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO U3yYEHHE
HauMeHOBaHME TUCIMILIMH o0ecrneunBaroIuX U 00ecreunBaeMbIX JUCIUILTUH

1 2 3 4 5 6 7 8 9

[Tocnenyrouiye TUCHUTIITUHBI

1 Be3omacHOCTE XHU3HEEA-

+ + + + + + + +
TEILHOCTH

2 dusnka

3 Dkonorust + + + + + + +

5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPYyeMbIX NP M3YYEeHUH TUCHUILIUHBI, 1 BUI0B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUM AMCLUUIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, ()OPMUPYEMBIX MTPU W3YYCHUU NHUCHIUILIAHBI, U BUIOB 3aHS -

TUH
§ Bunnl zansatuit
=f
a " <
5 i 8. & MDOopMBI KOHTPOJISE
: S : :
& = @)
OIIK-5 + + + KontponpHnas pabora, OTuer no

WHANBUAYAIbLHOMY 33JJaHUIO,
Koncnekt caMonoAroroBku, 3a-
mmTa otuera, OtueT mno nabopa-
TopHOU pabote, Onpoc Ha 3aHs-
Tusx, Tect

6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHU3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HanmenoBanue nabopaTopHbIX paboT npuBeaeHO B Tabmmie 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

3 zE
3 s 5
2 > 5
HasBanus paznenos HaunmenoBanue mabopaTtopHbIX padoT zF &5
5 2 E
= 8 =
a e g
= S}
2 cemectp
5 DHepreTuka Omnpenenenue TermioBoro dddexra peakuu HEUTpa- 2 OIIK-5
XMMHUYECKHUX IIPOLECCOB. | JIN3ALNN.
Xumuueckas Hroro 2
TEPMOJAMHAMUKA
6 Xumunyeckas kuHeTuka. | CKOpoCTh XMMHUYECKHMX PEeaKUil. XMMHUYECKOE PaBHO- 4 OIIK-5
BECHE.
Uroro 4
7 ®a3oBbie paBHOBecHs B | [lnarpaMma 1jiaBKOCTH JBYXKOMIIOHEHTHON CUCTEMBI. 4 OIIK-5
TETEPOreHHbIX CUCTEMAX |y o 4
8 OcHOBBI Onekrponus. Kopposusi. 3 OIIK-5
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BIEKTPOXUMHUH. Hroro 3

OKHCIUTENBHO-

BOCCTaHOBUTEJIbHBIE

peakIuu.

9 PactBOpBI PacTtBopsI 3 OIIK-5
Hroro 3

Hroro 3a cemectp 16

8. [IpakTHYeckue 3aHATHSA (CEMUHAPHI)
He npenycmorpeno PVYII.

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (hOPMUPYEMbIE KOMIIETCHIIUHU TPE/ICTABIICHBI B

tabmme 9.1.
Tabauma 9.1 — Buapl caMOCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMbIE KOMIIETEHITUN
3 =
g =
Bunnr camocTosTeLHON & )
HasBanus pasnenos 2 &5 @OopMBI KOHTPOJIA
paboThI 8 g 2
= g8 =
a e g
= S
2 ceMecTp
1 OcHoBHble oHATHSI U | [IpopaboTka neKIMOHHOTO 1 OIIK-5 KonrtposnpHas padora,
3aKOHBI XUMHH MaTepuana Omnpoc Ha 3ansaTusx, Ot-
Wroro 1 YeT MO0 UHIUBUIYAIbHOMY
3amanuio, Tect
2 PeakuuoHHast [TpopaboTka JIEKITMOHHOTO 1 OIIK-5 Onpoc Ha 3aHaTusax, Ot-
CIIOCOOHOCTH BEIIECTB. Marepuaia YeT MO0 UHIUBUIYAIbHOMY
OCHOBHBIE KJIaCCHI BHINOHEHHE UHIHBHIY- 1 3aganuto, Tect
HCOpTaHMHCCKIX aJbHBIX 33JIaHUN
COCTMHECHHI
Hroro 2
3 Ctpoenue aroma. [IpopaboTka JIEKIIMOHHOTO 1 OIIK-5 Kontponshnas padora,
[Teprioguyeckuii 3aKkOH M | MaTepHaia Onpoc Ha 3aHatusax, Ot-
NEPUOIMYCCKAA CUCTEMA | g oo WHHBHTY- 1 YeT MO0 UHIUBUIYAIbBHOMY
XMMHMCCKUX OMEMEHTOB |, e it 3aganuto, Tect
.. MenneneeBa
Hroro 2
4 Xumuueckas CBs3b [IpopaboTka JIeKIIMOHHOTO 1 OIIK-5 Koncnexr camonoaroros-
MaTepuana ku, KontposnpHas pabora,
Brinonnenue nHAMBUAY- 1 Onpoc ra 3auTHAX, OT-
L — YeT [0 UHIUBUAYaTHbHOMY
3amanuio, Tect
Htoro 2
5 DHepreTuka [IpopaboTka TeKIHOHHOTO 1 OIIK-5 OT4er no UHANBUYAIIb-
XUMUYECKHX MPOIIECCOB. | MaTepuaia HOMY 3a7aHuio, OTYeT 1o
Xumuueckas ToroToBKA K JTAGOpaTop- 1 ¥a60paTOpHOI/I pabore,
TEPMOINHAMUK T
CPMOZMHAMHUKA HBIM paboTam cc
Hroro
6 Xumunueckasi kuaetuka. |[IpopaGoTka JEKIIMOHHOTO OIIK-5 OTyeT Mo MHANBUYAIIb-

Marepuaia

HOMY 3aJaHuto, OT4eT no
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IToaroroska k saboparop-
HBIM paboTam

nmabopaTopHOU padore,
Tect

Hroro 3
7 ®azoBwie paBHOBecHs B | [IpopaboTka JIEKITMOHHOTO 1 OIIK-5 Onpoc Ha 3aHaTusax, Ot-
TeTepOTeHHBIX CHUCTEMaxX |Marepuala 4eT 1o 1abopaTopHOil pa-
te, TecT
[ToaroroBka k 1aboparop- 2 bore, Tec
HBIM paboTam
Hroro
8 OcHoBblI AtekTpoxumui. |[IpopaboTka JTEKIIMOHHOTO 2 |OIIK-5 OTyeTt Mo UHANBUYAITb-
OKuCIUTENbHO- MaTepuana HOMY 3afanuto, OTYeT 1o
BOCCTAaHOBUTEIIHHBI TOPHOM T
OCCTAHOBUTC N [ToaroroBka k 1aboparop- 2 J;a6op atopHoii pabore,
peaKiiy. HBIM paboTam cct
HUroro 4
9 PacTBOpHI [TpopaboTka JIEKITMOHHOTO OIIK-5 3ammra otyera, Koncrekr
MaTepuana CaMOIIO/AITOTOBKH,
KonTtponbHas T
[TonrotoBka k maboparop- 2 OO pokHas pabo a’o
HBIM paGOTaM MpoC Ha 3aHATHAX, OT-
4eT 1o JabopaTopHOi pa-
Hroro 3 oote, Tect
Hroro 3a cemectp 22
Hroro 22
10. KypcoBas pa6oTta (IpoeKT)
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBA€eMOCTH 00y4aroumuxcst

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI

Tabmuua 11.1 — banipHbIe OLIEHKH TSI JIEMEHTOB KOHTPOJISI

. N MaxkcuMabHbIN
. MaxkcumanbHbIN MaxkcumanbHbII
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | ©0am 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEI| cemecTpa
2 cemecTp
Koncnekr camonoaroros- 5 5 2 12
KU1
KonTponbHas paboTa 10 10 5 25
Onpoc Ha 3aHATUSX 10 10 5 25
OTyer no MHIUBUAYATb- 10 10 5 25
HOMY 3aIaHUIO0
Otuer no nmaboparopHoit 5 5 3 13
pabote
Hroro makcumym 3a nepu- 40 40 20 100
on
Hapacraromum utorom 40 80 100 100

11.2. IlepecyeT 62J1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[TepecueT OamIoB B OLIEHKH 32 KOHTPOJIbHBIC TOUKH MIPEJICTaBICH B Tabmuie 11.2.
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Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

bainel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka

> 90% ot MakcuManbHOU cyMMBbl OamioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOM cymMmbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU CyMMBbI OaioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY

[TepecueT cymmbl 6a/IOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBICH B TaOIuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OLICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnetrBoputTeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecnevyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa

1. Koposun H.B. Ob6mas xumus [Tekct] : yueObnuk mns By3oB / H. B. Koposun. - 8-¢ u3m.,
crepeotunt. - M. : Beicmas mkona, 2007. - 559 c. : un. - (IloGeaurens koHKypca yueOHHKOB). - buo-
uorp.: c. 546. - IlpenM. ykas.: ¢. 547-557. (nanuune B 6ubmmoreke TYCVYP - 59 5k3.)

2. OcHoBHI 001IeH U (hr3rueckoil XuMuu [DNeKTpoHHEIH pecypc]: YuebHoe mocobue / M.B. Tu-
xoHOBa, M.A. ExnmoBa; ToMCKHI rOCyAapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHUS U PaIAOIIEKTPO-
Huku (Tomck), Kadenpa ameKTpOHHBIX TEXHOJOTHA U SKOJOTUYECKOr0 MOHUTOPUHTA. — DIIEKTPOH. TEK-
croBeie jgaH. — Tomck: 2015, 200 «c. [OnekrponHwlii pecypc] - Pexum nmocryma:
http://edu.tusur.ru/publications/5136, nata ooparienus: 07.05.2018.

12.2. lonotHuTEIbHAS JIUTEpaTypa

1. Tmmaka H.JL OO6mas xumus: YaeoHoe mocooue ais By3oB / H.JL. Imaka. — 11-e m3n.—M-JL.:
Xumus, 1964. — 688c.: un.; Tabn. — Mmen. ykas.: c. 669-670. — IIpeam. ykas.: c. 671- 688. (Hanuuue B
ouommoreke TYCVYP - 37 9k3.)

2. AxwmeroB H.C. Heopranndeckast xumus : Yue6Hoe nocobue aist By3oB / H. C. Axmeros. -
M. : Beicmias mkona, 1969. - 638[2] c.: un. — [Ipeam. ykas.: ¢. 629-639. (manuuue B 6udnuorexe TYCYP
- 15 3K3.)

3. Xwumwus: Yuebnoe nocobue / I. B. Cmupros, I'. M. fkyHnna; MuHHCTEpCTBO 00pa3oBaHuUs
Poccuiickoit @enepanuu, TOMCKUI TOCYIapCTBEHHBIM YHUBEPCUTET CUCTEM YNPABJICHUS U PATUOIIICK-
TpoHuKH, Kadenpa TexHomornu pagnodaeKTpOHHOM ammapaTypsl. - Tomck : TMIJIO, 2000. - 157 c.: ui.
(namuune B 6ubmmorexke TYCVYP - 31 2k3.)

4. T'muaka H.JL 3amaum u ynpaxHeHus 1o oOmieid xumun : YdyeOHoe mocodue ais By3os / H.JL
['munka. - 20-e usn., crepeorun. — M.: Xumus, 1973. — 263[1] c.: un. — b. u. (Hanuuue B Oubmuoreke TV -
CVYP - 38 5k3.)

5. Xumus [DnexTpoHHBIN pecypce]: yueObHoe nocobue / E. B. Uukun; ToMckuii rocynapcTBeH-
HBI YHUBEPCUTET CUCTEM yIpaBlieHUs U paauodnekTpoHuku (Tomck), Kadbenpa pannosnekTpoHHbIX TeX-
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HOJIOTHH U 9KOJIOTMYECKOr0 MOHUTOPUHTA. — DJNEKTPOH. TeKcToBbIe AaH. — Tomck: [0.1.], 2012. - on-line,
170 c. — b.u. (https://edu.tusur.ru/training/hublications/1138) [DnexTponnsiii pecypc] - Pexxum mocrtymna:
http://edu.tusur.ru/publications/1138, nara obpamenus: 07.05.2018.

6. UYukun E.B. Xumus [Tekcrt]: yuebHoe mocooue / E. B. UukuH; MunuctepcTBO 00pa3oBaHus u
Hayku Poccuiickon @enepanuu, TOMCKUN TOCYJapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABICHUS U PAJHO-
anekTpoHukH (Tomck), DakymbTeT TMCTaHIIMOHHOTO 00ydeHusl. - Tomck: Db Kontent, 2012. - 170 c.: ni.
— bubmuorp.: ¢. 157. (Hanuuue B 6ubmuoreke TYCVYP - 62 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. Xwumuda [DneKTpoHHBIN pecypc]: MeToauyeckue yKa3zaHusl 1Ji MPOBEICHUS TPAKTUYECKHUX 3a-
HATHIA U OpraHU3aIluN CAaMOCTOSTEIBHON paObOTHI CTYCHTOB 10 AucHUILINHE «Xumus» / Tuxonosa M.B.,
2015. — 21 c. [DnekrponHsbIii pecypc]| - Pexxum mocryna: http://edu.tusur.ru/publications/5137, nara 06-
pamenusi: 07.05.2018.

2. Yuxkun E.B. JlaGopatopubie pa®oTel mo xumuu [TekcT]: yueOHO-MeToaudecKoe mocodue /
E.B. Yukun; MunucrepctBo oOpaszoBanus Poccuiickoit @enepannu, ToMCKHil rocyqapCTBEHHbIA YHUBEP -
CUTET cucTeM ympasieHus: u paauosnnekrponuku (Tomck), Kadenpa paarosneKTpoHHBIX TEXHOJOTUI U
sKoorudeckoro Mmouutopunra. — Tomck: TYCVYP, 2012. — 77 c.: uin., Tabn. - bubmumorp.: ¢.73. (Hanuuue B
oubmmoreke TYCVYP - 51 3k3.)

3. Yukun E.B. COopHuK 32124 u ynpaxHeHud 1o oOmel xumun: [Teker]: YdyeOHO-MeTonuue-
ckoe nocooue / E.B. YUukun, pen. kaun. xuM. Hayk A.W. ['ananos; peu. C.5. Anekcanaposa; Munucrep-
cTBO oOpazoBanusi Poccuiickoit @eneparuu, ToMCKHII ToCynapCTBEHHBII YHUBEPCUTET CUCTEM YIpaBIIe-
Hus U paauodniekTponuku (Tomck), — Tomck: ToMckuil rocyaapcTBEHHbIN YHUBEPCUTET CUCTEM YIIpaBiie-
HUS U paanodiaeKTpoHuku, 2015. — 296 c. (POTOM: 50 »k3.; cu3 1: 1 3k3., cu3 5: 5 3k3.; ayHi: 48 3k3.,
Bcero 100 sk3.) (Hamumuue B 6ubiamoreke TYCVYP - 100 7k3.)

4. Yukun E.B. JlabopaTtopHbie paOOThI 10 XUMHH [DJIEKTPOHHBIN pecypc]: ydeOHO-MeToande-
ckoe nocobue / E.B. Uukun; TOMCKHIA roCyIapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHHS M PATUO3JICK -
tponuku (Tomck), Kadenpa pagnosieKTpoHHBIX TEXHOJIOTHIA U 3KOJIOTHYECKOTO0 MOHUTOPUHTA. — DJIEK-
TPOH. TEKCTOBBIE aH. — Tomck: [6.1.], 2012. — on-line, 78 c. [DnexTpoHHbBIN pecypc] - Pexxum moctyma:
http://edu.tusur.ru/publications/3020, nata oopamienus: 07.05.2018.

5. Yukun E.B. COoopHuK 3a7a4 1 ynpakHeHHH 10 o01iel xumuu: [DnekTpoHHsbiid pecypce] / E.B.
YukuH, ToMCKUI TOCYIapCTBEHHBIN YHHUBEPCUTET CHUCTEM YIIPABICHUS U PaIUO3JIeKTpOHUKH (ToMmck),
Kadenpa pannosnekTpoOHHBIX TEXHOJIOTUN U 3KOJIOTUYECKOT0 MOHUTOPUHTA. — DJIEKTPOH. TEKCTOBBIE JIaH.
— Tomck: [6.m.], 2012. — on-line, 220 c. [DOnekrponnHsli pecypc] - Pexum pocryma:
http://edu.tusur.ru/publications/642, nara oopamenus: 07.05.2018.

12.3.2. YuyeOHO-MeTOAMYECKHUE ITOCOOHS AJIsl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 310POBbS U
UHBAJIU/10B

Y4eOHO-MeToIMUeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM paboThl 00ydaromuxcs
U3 YKCIIa JIUI] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIHJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.

JI1s1 1M1 ¢ HApYIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe yBETMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HAapyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU hopme.

JI1s1 711 ¢ HAapYLIeHUsIMH OIIOPHO-ABUTIaTeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIe4aTHOU hopme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI

1. http://edu.tusur.ru — Hay4HO-00pa30BaTEIHHBIN MTOPTAI

2.  http://www.chemistry.narod.ru, http://www.xumuk.ru — na(popmMaIMOHHO-CIIPaBOYHBIE pECYp-
ChI
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3. http://elibrary.ru — HayuHas 31€KTpOHHAasI OMOIMOTEKA
4. http://Www.twirpx.com — 3JIEKTPOHHbIE KHUTH TI0 XUMUH

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TNUCIUILINHBI U TPpedyeMoe MporpaMMHoe
o0ecrneueHune

13.1. O0uue Tpe6OBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBenieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALIUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUECTBOM I10-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOM U CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyI0BaHNHE U yUeOHO-HAITIIIHBIE TOCOOMS, 00ecIeunBaroIie TeMaTHIeCKUe Uil-
JIIOCTPALIMHU 10 JIEKLIMOHHBIM pa3jieiaM JTUCIUIUINHBI.

13.1.2. MaTepuaIbHO-TEXHHYECKOE U MPOrpaMMHOe odecreyeHue 115 JJaGopaTopHbIX padoT
Jlaboparopust XuMuu
yueOHast ayJuTOpHs I IPOBENCHUS 3aHATHH TaOOPaTOPHOTO THIIA
634050, Tomckast obmactb, T. Tomck, JlennHa npocriekT, 1. 40, 424 ay.
Onucanue UMeroIerocs 000py10BaHUs:
- locka MarHUTHO-MapKepHasi;
- Cron mabopatopHsblit (6 mIT.);
- Cton mabopaTopHbIil BEICOKHH - 3 (6 1mIT.);
- ®otornexrpoknopumerp KOK-3-01;
- [lIxad BBITSKHOM;
- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;
- PaGouee mecto npenogaBarens.
[IporpamMmmHoe obecnieueHue He TpedyeTcs.

13.1.3. MarepuajibHO-TeXHHYECKOE U MPOrpaMMHoOe o0ecrneuyeHue 1Jisl CAMOCTOSATeJIbHON padoThl
Jist caMOCTOSITENbHOM paboOThl MCIONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast ob6nacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacts, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hke [IDBM INTEL Celeron D336 2.8[T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOUYEeHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VIS JIHI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMH 3710POBbSI M HHBAJIU/I0B
OCBOGHI/IG JUCHUIIJINHBI JITUIIAMHU C OI‘paHI/I‘-IeHHBIMI/I BO3MOXHOCTSIIMHAU BI[OpOBLSI U HMHBaJIUIaMHU
OCYIIECTBIIIETCS C HCTIOIB30BAHUEM CPEICTB OOYUEHHUS OOIIETO U CIIeIMATIbHOTO Ha3HAUCHUSI.
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[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIYXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CHCTEMBI MTPEToiaBaHus il 00YJatOLTIXCsI
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOUM 3aHUMAIOTCS
oOyyarolyecsi ¢ HapylIEHHEM CllyXa, 000OpYy/lI0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYILIEHUSIMH 3PEeHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX O0BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 00YyYaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpreMa/epe-
Jnaqnd yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHOW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUIHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYIECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHs OCBOCHHUA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITHUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA
1. Xumuueckass TepMOAMHAMUKA ONIPEIEAeT:
a) TeroBbie () (HEKTH PA3TUUHBIX XUMHUUECKUX U (PU3UKO — XUMUYECKHX MPOILIECCOB;
0) BEpPOSTHOCTh CAMOIPOU3BOJIBHOTO MPOTEKAHUS XMMHUYECKOTO Tpollecca B TOM WU HHOM
HalpaBJICHNY;
B) CKOPOCTb IIPOTEKAHUsI XUMUYECKOTO TpoIlecca;
I') YCJIOBHS, IPH KOTOPBIX XUMHUUECKasi peaklus OyleT HaXOIUThCA B COCTOSSHUM PaBHOBECHSI.

2. V3ydyeHne MpOTeKaHUS XUMUYECKUX PEAKINI C TO3UIMH TePMOJUHAMHUKHU HE TpeOyeT cBene-
HHH O:

a) CTPOCHHUU MOJIEKYJ BEIIECTB, yUYACTBYIOIIUX B PEAKIINU;

0) MexaHU3Me MMPOTEKAIOIIEH PEaKInu;

B) HAYAJILHOM U KOHEYHOM COCTOSIHUH CHUCTEMBIL;

T') BHCIITHUX YCIIOBUSX, B KOTOPHIX HAXOIUTCS CHCTEMA.

3. Ilox TepMOIMHAMHAYECKON CUCTEMOM MOAPA3yMEBAOT:

a) Habop CBOWCTB M3y4aeMOro o0beKTa;

0) OKpYKaroIIUii HAC BHEIIHUN MUD;

B) M30paHHYIO0 COBOKYITHOCTb T€J WJIM BEIIECTB, COCTOSIIYI0 U3 OOJBIIOTO YMCIa CTPYKTYPHBIX
eAMHUL (MOJIEKYJ, aTOMOB, HIOHOB) U OTJICJICHHYIO OT BHEUIHEH Cpe/bl ONpe/IelIeHHON IpaHulel Wi Mo-
BEPXHOCTBIO pa3iena;

') PEaKMOHHBIN COCy, B KOTOPOM IPOTEKAET XMMHUYECKas PEaKIsi, BMECTE C OKpYKalollle ero
BHEIIIHEN CPEION.

4. BHeurHel cpeioil Mo OTHOLLIEHUIO K TEPMOAMHAMUYECKON CUCTEME SIBIISIETCSI:

a) Ta 4acTbh MIPOCTPAHCTBA, B KOTOPOM OCYILECTBIISIETCS] U3ydaeMblil IIPOIIECC;

0) oKpyXarolas ee TpaHuIla paszena, HalpuMep, CTEHKH PeaKIIMOHHOTO COCY/Ia;

B) BCE TO, YTO HAXOJUTCS BHE MMOBEPXHOCTH pa3/ieiia CUCTEMBI;

T') COBOKYITHOCTh MOJIEKYJ, aTOMOB WJIM HOHOB XUMHUYECKUX BEIIECTB, YIACTBYIOIINX B PEAKITHH.

5. IloBepxHOCTH pa3zena TEPMOJUHAMUUYECKON CUCTEMBI:

a) Bcerza ObIBaeT peajbHOM;

0) sABJIAETCS MEXaHUYECKH KECTKOM, T.€. HECTIOCOOHON U3MEHSATh CBOU Pa3Mephl;
B) MOXeET OBITh BOOOPa)KaeMO MIIH YCIOBHOI;

') MOXET OBbITh IPOHHUIIAEMON U TEIUIONPOBOAHOM.
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6. 3omupoBaHHBIE CUCTEMBI OOMEHUBAIOTCS C BHEITHEH CpeIoi:
a) TOJIKO BEIIIECTBOM;

0) TOJIBKO PHEPTHUCH;

B) KaK BEIICCTBOM, TaK U SHEPTUCH;

T') HE CIIOCOOHBI OOMEHUBATHLCS HU TEM HU JIPYTUM.

7. 3aKpBITBhIE CUCTEMBI OOMEHUBAIOTCS C BHEIITHEH CpeIoi:
a) TOJIKO BEIIIECTBOM;

0) TOJIBKO PHEPTHUCH;

B) KaK BEIICCTBOM, TaK U SHEPTUCH;

T') HE CIIOCOOHBI OOMEHUBATHLCS HU TEM HU JIPYTUM.

8. OTKpBITBIC CHCTEMBI OOMEHUBAIOTCS C BHEIITHEH CPeIoit:
a) TOJIKO BEIIIECTBOM;

0) TOJIBKO PHEPTHUEH;

B) KaK BEIICCTBOM, TaK U SHEPTUCH;

T') HE CIIOCOOHBI OOMEHUBATHLCS HU TEM HU JIPYTUM.

9. K OTKpBITBIM CUCTEMAM OTHOCSITCA:

a) YEJIOBEK;

0) pacTUTENbHBIC U JKUBOTHBIC KIICTKH;

B) T€PMETUYECKUN PEAKIIMOHHBIN COCY/, B KOTOPOM MPOTEKAET XUMUYECKasl PEAKIIHS;
r) M000e KUBOTHOE, HACEKOMOE HJIM PacCTCHUE.

10. B 3aBUCHMOCTH OT CBOETO COCTaBa TEPMOJIMHAMHYECKHE CUCTEMBI OBIBAIOT:
a) 3aKpBITHIE;

0) U30JMPOBAHHBIC;

B) OJIHOKOMITOHEHTHBIE WJIU MIPOCTHIE;

I') MHOTOKOMIIOHCHTHBIC WJTU CJIOKHBIC.

11. ITpumMepoM IpOCTOI CUCTEMBI SABJISIETCS:

a) cocy ¢ BOJIOH, B KOTOPOM IIJIaBatOT KyCOUKH JIbAA;

0) 3emHas atMocdepa;

B) COCY/I, TOJIHOCTBIO 3alIOJTHEHHBIN ONPENETICHHON OPraHUYECKON HKHUAKOCTBIO;
r) 11000 BOIHBIN pacTBOP BEIIECTBA.

12. [TpumepoM CII0KHON TEPMOJIMHAMUYECKON CUCTEMBI SIBIISIETCS:

a) Tpex(azHas CucCTeMa «ieJ — BOJa — mapy;

0) 3emHas atMocdepa;

B) JIt000#1 BOJHBIN pacTBOP TOTO WIJIM MHOTO BEIIECTBA;

') peaKLMOHHBIN COCYl, B KOTOPOM OJJTHOBPEMEHHO MPHUCYTCTBYIOT KaK UCXO/HbIE, TaK U KOHEUHbBIE
BEILECTBA.

13. 'oMOreHHOM TEPMOAMHAMUYECKON CUCTEMOM SBIISIETCSI:
a) 3eMHas atMocdepa;

6) 1100011 BOIHBIN paCTBOP TOTO MM MHOTO BEIIECTBA;

B) YEJIOBEYCCKUI OPTaHU3M;

I') COBOKYITHOCTb BOJIbI, JIbJA U BOASHBIX MApOB.

14. T'ereporeHHON TEPMOAMHAMUYECKON CUCTEMOM SBIISAETCS:

a) COBOKYITHOCTb JIByX HEOTPAHHUYEHHO CMEIIMBAIOIINUXCS KUAKOCTEH;
0) mo0bIe METANIMYECKUE CIUIABBI,

B) YEJIOBEYCCKUI OPTaHU3M;
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Ja.

I') COBOKYITHOCTb JIBYX HECMEILIUBAIOIINXCS MEKIY COOOH JKUIKOCTEH.

15. ®a3oit Ha3bIBaeTCS:

a) ONpEJEIEHHOE arperaTHOe COCTOSTHUE BEILECTBa;

0) moboe

B) COBOKYITHOCTh BCEX OJHOPOJIHBIX IO COCTABY W CBOMCTBAM YacTEH TeTepOTreHHOMN CHCTEMBI,

r) mo0asi 9acTh CUCTEMBI, OT/ICIICHHAS OT APYTUX €€ YacTeH OIMpeIeICHHON MTOBEPXHOCTHIO pasfie-

16. 'oMOreHHEIE CHCTEMBI:

a) MOTYT OBITh TOJILKO OJTHOKOMIIOHEHTHBIMH;

0) MOTYT OBITh KaK OJITHOKOMIIOHCHTHBIMH, TaK U MHOTOKOMITOHCHTHBIMU;
B) BCETJa COCTOAT U3 OJJHOMU (ha3bl;

T') MOTYT COCTOSITh M3 HECKOIBKUX (ha3.

17. 'ereporeHHBIE CUCTEMBI:

a) HC MOT'YyT 6I>ITI> OJHOKOMITIOHCHTHBIMMU,

0) HE MOT'YT COCTOSITh U3 OJTHOU (pa3kbl;

B) BCCTrAa ABJIAOTCA MHOI'OKOMIIOHCHTHBIMU,

') MOTYT OBITh KaK OJJHOKOMIIOHEHTHBIMH, TaK U MHOTOKOMITIOHEHTHBIMHU.

18. MakpOCKOMMYECKHUM MapaMeTPOM TEPMOJIMHAMUYECKON CUCTEMBI SIBISIETCS:

a) ee TeMIIepaTypa;

0) ee Macca;

B) COBOKYITHOCTbh 3HAYEHHUI Pa3MEPOB U MOJOKEHUI B MPOCTPAHCTBE BCEX COCTABIISIONIMX CUCTE-

MY YaCTHII,

I‘) COBOKYITHOCTb 3HAUYCHUM CKOpOCTCﬁ JABMKCHUA BCEX KMHCTUYCCKU aKTUBHBIX YaCTHUI CUCTCMBI.

19. K MUKpPOCKONMYECKUM MMapaMeTpaM CUCTEMBI OTHOCSITCS:

a) ee TeOMETPUUECKHUE Pa3MePhl, HAIPUMED, 00BEM;

0) BeJIMYMHA ee BHYTPEHHEW YHEPTUH;

B) COBOKYTHOCTb 3HAUEHUH MACC BCEX COCTABIIAIOLINX €€ YaCTHI;

I') COBOKYITHOCTb 3HaUE€HHUI CKOPOCTEH IBMKEHUS BCEX KHHETUUECKH aKTUBHBIX YaCTHUI] CUCTEMBI.

20. [IprMepoM 3KCTEHCUBHOTO TEPMOJMHAMHUYECKOTO TTapaMeTpa SBISCTCS:
a) Macca TepMOJAMHAMUYIECKON CUCTEMBI;

0) 00BEM TePMOIMHAMUYECKOW CUCTEMBIL;

B) TeMIIepaTypa TePMOANHAMUYICCKON CUCTEMBIL;

T') BeJIMYMHA BHYTPCHHEH SHEPTUH CUCTEMBI.

21. [IpumepoM UHTEHCUBHOTO TEPMOJIMHAMUYECKOT0 TapaMeTpa SIBISIETCS:
a) Macca TepMOJIMHAMHUYECKOI CHCTEMBI;

0) 00BEM TePMOIMHAMUYECKOW CUCTEMBIL;

B) JaBJICHHE B TOMOTEHHON TEPMOJIMHAMHYECKON CUCTEME;

I') IJIOTHOCTh B TOMOT€HHOW TEPMOJANHAMUYECKON CUCTEME.

22. CrallMOHapHOE COCTOSTHUE XapAKTEPHO:

a) TOJIBKO JUISl U30JIMPOBAHHBIX CUCTEM;

0) Ui TF000H TEPMOTMHAMUYECKON CHCTEMBI,
B) /ISl OTKPBITBIX TEPMOJANHAMUYECKUX CUCTEM;
T) JUTSI 3aKPBITBIX TEPMOTUHAMUYECKIX CUCTEM.

23. PaBHOBECHOE COCTOSIHUE CUCTEMBI XapaKTEPHO:
a) TOJBKO JUIS N30JTUPOBAHHBIX CHCTEM;
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0) Ui TF000H TEPMOTMHAMUYECKON CHCTEMBI,
B) JUTSL OTKPBITBIX TEPMOJIMHAMHYECKUX CHUCTEM;
T) JUTSI 3aKPBITBIX TEPMOTUHAMUYECKHX CUCTEM.

24. PaBHOBECHBIM SIBJISIETCS] TAKOE COCTOSIHUE CUCTEMBI, IPU KOTOPOM:

a) BCe ee TepMOJMHAMUYECKHUE MapaMeTphbl OCTAIOTCS HEM3MEHHBIMH U OTCYTCTBYET OOMEH 3Hep-
TYMEW U BELIECTBOM C BHELIHEW CPEJION;

0) HaOmIOMACTCsl PAaBHOIIEHHBINM B 00€ CTOPOHBI OOMEH JHEpruedl MM BEIIECTBOM C BHEIIHUM
MUPOM;

B) TOJILKO C BHEIIHEH CpeZioi OTCYTCTBYET OOMEH SHEPTHUEH B TOM WJIM MHOM HaIpaBJICHHH,

I‘) €€ Ka4eCTBEHHBIM COCTaB OCTAaEeTCA HEM3MEHHBIM.

25. JIro6oe TepMOIMHAMUYECKOE COCTOSTHIE CUCTEMBI MOXKET ObITh BBIPAXKEHO:

a) TOJIBKO HAOOPOM 3HAYCHUH €€ MaKPOCKOITUYECKHX ITapaMeTPOB;

0) ToJIbKO HAOOPOM 3HAUYEHUH € MUKPOCKOIMUYECKUX MapaMeTpOB;

B) Kak HAOOPOM 3HAYCHH MaKpPOCKOMMYECKUX MapaMeTPOB, TaK U HAOOPOM 3HAUYEHUH MUKPOCKO-
MUYECKUX MapaMeTpoB;

I') B 3aBUCHMOCTH OT BHJA CHCTEMBI JHOO TOJHKO HAOOPOM MHKPOCKOIMHMYECKUX ITapameTpoB,
71100 TOJIBKO HAOOPOM MAKPOCKOIMMMYECKUX TapaMeTPOB

26. TepmoaMHAMUYECKUM IIPOLIECCOM HA3bIBAETCSL:

a) U3MEHEHUE BO BPEMEHH 3HAUCHWH OJHOTO MM HECKOJIBKUX MHUKPOCKOINMYECKHX MapaMeTpoB
CUCTEMBI;

0) nepexoj; CUCTEMBI U3 OJJHOI'O PAaBHOBECHOTO COCTOSIHUS B IPYTO€;

B) U3MEHEHHE BO BPEMEHM 3HAYECHUN OAHOIO MM HECKOIBKMX MAaKpOCKOIHMYECKHX [apaMeTpOB
CHCTEMBI;

I') COXpaHEHHE BO BPEMEHU HEM3MEHHBIMH UMCIIEHHBIE 3HAYEHUSI MAaKPOCKOIIMYECKUX ITapaMeTPOB
CHCTEMBI.

27. Ilporecchl, sl MPOTEKaHUsT KOTOPBIX HE TpeOyeTcs OKa3aHWe Ha CUCTEMY BHEIIHETO BO3ICH -
CTBUSI, HA3BIBAIOTCS:

a) KPyroBbIMU;

0) HECaMONPOHU3BOJIHHBIMH;

B) CAaMOIIPOU3BOJIbHBIMU;

') CTallMOHAPHBIMHU.

28. PeallbHBIC MPOIIECCHI, MPOTEKAIOIINE B IPUPOJIE U B OpraHU3ME YeJI0BeKa, C TOUKH 3PEHUS Tep-
MOJIMHAMHUKHU MOTYT OBITh:

a) TePMOAMHAMUYECKUA OOPATUMBIMH U PAaBHOBECHBIMU;

0) caMONPON3BOIHHBIMH,

B) CTAallMOHAPHBIMU;

') TEPMOAMHAMUYECKH HEOOPATUMBIMU U HEPABHOBECHBIMH.

29. BHyTpeHHSISl SHEPTUSI CUCTEMBI:

a) SIBJIAETCS CyMMOM MOTEHIIMAILHON ¥ KUHETUYECKON YHEPIHM BCEX COCTABIISAIOLINX €€ YaCTHll;
0) MOXET OBITh JIETKO OXapaKTepHU30BaHa a0COIOTHHIM YMCIICHHBIM 3HAUEHUEM;

B) OCTA€TCsl HEM3MEHHOW B XO/I€ COBEPIIEHMS TEPMOANHAMUYECKOTO IIPOLIECCA;

T) SIBJSICTCSI COCTABHOM YacThIO MTOJIHOW WIJTH OOIIECH SHEPTHUU CUCTEMBI.

30. [Tpu nmpoTekaHUM TEPMOTUHAMUYICCKUX TPOIIECCOB BHYTPEHHSSI SHEPTHSI CUCTEMBI:
a) BCeT/1a OCTaeTCsl HEM3MEHHOM;

0) Bcera yMEHbIIIAeTCS,

B) BCCTAa YBCIIMYNBACTCH,

T') MOXET KaK YMEHbBIIATHCS, TAK U YBEJTHUUBATHCS.
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14.1.2. Tembl 0IPOCOB HA 3aHATHAX

[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.

Crpoenue aToma U nepuoanyeckas cuctema neMeHToB. [loctynatsl bopa. KBaHToBO-MexaHuye-
ckast MoJienb atomMa. @opMa aTOMHBIX opOuTaneut (s, p). KBantossie uncna. [punmun [aymm. IIpaBumo
I'yana. IpaBuno Kieukosckoro. Ileproanueckas cuctema U MOpsAIOK 3all0JHEHUS SJHEPTETUUECKUX YPOB-
HEW B CTPyKType aTtoma. Pagumycbl aTOMOB M HMOHOB. DJIEKTPOOTPHUIATEIBHOCTh. DHEPrUusi MOHU3ALINH,
CPOZCTBO K AJIEKTPOHY. VI3MEHEHNE CBOMCTB 3JIEMEHTOB M X COEAMHEHUH 10 IEPHOJAM U IPYIIIIAM.

Xumnueckas TepmoauHamuka. [lonaTne xumuyeckoi cuctemsl. Tunel cucrem. PaBHOBecHOE cO-
CTOSTHHE CHCTEMBI. THITbI TePMOAMHAMUYECKUX MPOIECCOB: 0OpaTUMBble, HEOOPATUMBIE, CAMOIPOU3BOIIb-
HbIe, paBHOBeCHbIE. OCHOBHBIEC MOHITHUS TEPMOAUHAMUKH: BHYTPEHHSISI SHEprus, padora, temiora. [lep-
BBII 3aKOH TepMoanHaMHKH. [Tonarue sutanenuu. TernoBoi 3pQeKT peakunu, SK30TePMUUECKUE U DH-
JOTEPMHUUECKHE peaklny. TepMOXUMHUYECKHe YpaBHEHHUS U X 0coOeHHOCTH. CTaHAapTHBIE TEIUIOTHI 00-
pa3oBaHMsl BemecTs. 3akoH 'ecca, cieacrsue u3 3akoHa ['ecca. TermnoemkocTs. [lonsatue snTponuu. Bro-
pOH U TpeTHil 3aKOH TePMOAUHAMUKHU. CaMOIIPON30BOJIBHBIE MPOLECCHl. JHTAIBIUWHBIA U SHTPOTUMHBIN
(bakTopbl XUMHUYECKUX peakuuid. JHeprus ['mdoca.

XuMH4yecKas KUHETHKA. [ OMOTeHHbIE U reTeporeHHbie peakiuu. CKOPOCTh XUMHYECKON PEaKIUH.
3akoH peicTByronmx Macc. Koncranta ckopoctu peakuuu. I[IpaBuno Bant-T'odda. Obpartumsie u
HeoOpaTuMble xumMuueckue peakiuu. Koncranra paBHoBecHsl. 3aKOH JEMCTBYIOIIMX Macc JJIsl paBHOBE-
cus. [Ipunnun Jle-Illarense. DHeprus akTUBalMKu U ypaBHEHHE AppeHuyca. 3aBUCUMOCTb CKOPOCTH pe-
aKIMM OT Karanu3aropa. Karamus.

dazoBbie paBHOBecus. daza, rereporeHHas u romoreHHas cucrema. IIpasuio a3z ['mboca. Cre-
NeHb CBOOOJbI, KOMIOHEHT. OJTHOKOMIOHEHTHBIE CUCTeMbI. J[narpamma cocTosiHus BOJBL. J(MarpaMmbl
IUIABKOCTU JBYXKOMIIOHEHTHBIX cHUcTeM. OBTekTuka. [IpaBmino psluara. Tsepable pacTBOpBI. THIIbI
TBEPABIX PACTBOPOB: 3aAMEIICHMS], BHEAPEHNS, BBIYUTAHUSI.

ONEeKTpOXUMHUYECKUE TpoLecChl. SIBiaeHHMe anekTponusa. ['anbpBaHndeckue 3nemMeHThl. CTeneHb
OKHCJICHUSI, OKUCIIEHUE U BOCCTAHOBJICHUE. DJIEKTPOAHBIE TPOLIECCHI. DIIEKTPOABIKYIIAs CUJIA SJIEMEHTA.
CraHgapTHBI BOAOPOAHBIN 3JEKTPOA. DIEKTPOIU3 B paciuiaBe. DJIEKTPOJIN3 B pacTBOPE. 3aKOHBI AJIEK-
Tposn3a. Berxog o Toxy. Koppo3ust MeTaioB: XMMHUYECKast, SJIEKTPOXUMHAYECKas. 3aluTa METAJIJIOB OT
KOppO3HH

Knaccudukanus xummdeckux coequHeHuid. Ctenenb okuciaeHus.OCHOBHbIE KJIaCChl HEOpraHUye-
CKUX coenuHeHui. KHCIoThI, cOoJM,0CHOBAaHUS, OKCHJIBI, UX KiIacCU(UKAIMSI U XUMHUYECKHE CBOWCTBA.
KucnotHo-ocHOBHBIE CBOICTBA BemiecTB. CBOWCTBA

amdorepHocTU. PeakiimoHHast crmocOOHOCTh aM(pOTEPHBIX OKCHIOB U THAPOKCUAOB. THIIBI COJIEH.
N3MeHeHne KUCI0THO-OCHOBHBIX CBOMCTB AJIEMEHTOB MO MEPUOAAM U rpynnaM. IIEKTPOIUTHL. IIEKTPO-
JUTHYECKAs JUCCOLUALUS.

OCHOBHBIE BHJIbI XUMHAUYECKOU CBsA3U. [Iprupona XxuMu4eckoil CBsI3u. XapakKTEPUCTUKU XUMHUUYECKON
cBsi3u. KoBasieHTHast CBs3b, MEXaHMU3MbI €e 00pa3oBaHMs: OOMEHHBIN, TOHOPHO-aKLIenTopHbId. [lossp-
HOCTb KOBQJICHTHOM CBs3U. Teopus BaJeHTHBIX CBSI3eH U OOBSCHEHUE BAJICHTHOCTU 3JIEMEHTOB METOAOM
BAJICHTHBIX cBsizel. OCHOBHOE M BO30YXK/IEHHOE COCTOSIHUE aToMa.

[IpocTpancTBEHHass CTpYKTypa MosieKysd. Tunbl cBsizedl — 6, m. MoHHas cBsi3b. Metamuindeckas
cBsA3b. PU3NUYECKOE COCTOSHUE BEIIECTBA. IBepaoe Teno. DHEPrusl KpUCTAUIMUECKOW PEIIEeTKH. THIIbI
KPUCTANTMYECKUX CTPYKTYp U uX cBoiicTBa. [lonstue rubpuanzanuu. OCHOBHBIE TUIIBI THOPUIN3ALINH.

PactBopsl, Tumbl pactBOpoB. IIpomecc pactBopenusi. CrnocoObl BhIpaKE€HHsI KOHLEHTpAIUH
pactBopoB. PactBopumocTs. [lepeHachieHHbIe pacTBOpbl. JHEpreTuka pactBopeHus. Kpucrammoruapa-
Thl. CBOICTBA pacTBOPOB HERIEKTPOIUTOB. OcMoc.

3akon Bant-I'odda. 3akon Paymns. TemnepaTypa kumneHust 1 3aMmep3aHusi pacTBOPOB. Teopus dJiek-
TPOJIUTUYECKON

nuccouuanuu. CTeneHp AUCCOIUAINK, KOHCTaHTa Auccoranuu. M3oTtonndeckuii KoapGuiueHT.
CBolicTBa pacTBOPOB AIEKTPOIUTOB.
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14.1.3. Tembl HHANBUAYAJTbHBIX 32/1aHUI
XuMuyeckas TepMOANHAMUKA. DHEPreTUKa XUMUYECKUX PeaKIui
XuMudeckass KHHETHUKA.
XUMHUYECKOE paBHOBECHE.
Karanutnueckue peakuuu

14.1.4. Bonpochbl Ha CaMONIOATOTOBKY
Paznen 4. Dnexkrpoxumudeckue mpoiecchl. Kopposus metanioB

. UTo u3yvaer aneKTpoXumusi?
. UTo Takoe OKMCIUTEIBbHO-BOCCTAHOBUTEIBHBIE pEeaKLuu?
. [laiiTe onpenesnenyie MOHATHIM «CTEIIEHb OKUCIICHUSD, «BOCCTAHOBUTENDY, «OKUCIUTEID).
. Uto u3 ce0s npencTaBisieT NPOLEcC OKUCIEHUS U IPOLIECC BOCCTAHOBIICHUS?
. Kakue anexTpoiHbie mporecchl IPOUCXOAAT Ha IOBEPXHOCTH METAJLI-pPACTBOP MOHOB MeTaslia?
. Kak oOpasyercst 1BOIHOM ANIeKTpUIECKUil Cloit?
. Urto Takoe 31eKTpoaHbIi noTeHuuan? Ot 4ero oH 3aBUCUT?
. Uto Takoe ranpBaHuuYecKuil 3neMent? U3 uero oH coctout?
9. Kak 3apsikeHbl KaTo/1 ¥ aHOJI B TAJIbBAHUYECKOM dJIEMEHTE?
10. Kakue 31eKTpoiHbIe MPOLIECChl MPOUCXOAAT B raJIbBaHUUYECKOM JieMeHTe Jlanuans-Axkoou?
11. Kak 3anucbIBaeTcsi cxema rajlbBaHM4€CKOro 3jieMeHTa?
12. Yto Takoe 3neKTpOABMKYILAsl CUJla rajbBaHUUECKOro aneMeHnTa? Kak oHa paccunuteiBaeTcs?
13. Yrto Takoe cTaHAAPTHBIA BOAOPOIHBIN SJEKTPO?
14. Yro noxa3spIBacT psf JIEKTPOXUMUYECKUX HANpsKEHUH MeTauioB? Kak pacnosioKeHbl MeTal-
71 B 3TOM paxy? C yem cBsi3aHa BOCCTAHOBUTENIbHAS CIIOCOOHOCTh METAILIIOB?
15. IlpuBenure ypaBHenue HepHera. Jlins yero oHo ucnonb3yercs?
16. Yto takoe snextponu3? U3 yero cocTouT cucrema, rie mpoTeKaeT dIeKTPOIu3?
17. Kaxk 3apspKeHbI KaToJl M aHOJ IIPU JIEKTpoJIu3e?
18. Kakue THIIBI 3I€KTPOJOB UCTIOIB3YIOTCS MPHU AJIEKTPOIH3e?
19. KakoBbI 3aKOHOMEPHOCTH NIPOTEKAaHUs NIEKTPOIN3a B paciuiaBax?
20. KakoBbI 3aKOHOMEPHOCTH TIPOTEKAHMS DJIEKTPOJIN3a B pacTBOpax?
21. Chopmynupyiite 1 u 2 3akonst Dapages. UTo Takoe BHIXOJ 110 TOKY?
22. Yt0 Takoe KOppo3usi METaLIoB?
23. KakoB MEXaHN3M XUMHUYECKOH U IEKTPOXUMHUUECKON KOppo3uu?
24. MeTo/pl 3aIIUTHI OT KOPPO3HUHU.
Pa3nen 3. Xumuueckass KWNHETUKA U XUMUYECKOE PAaBHOBECHE

0N DN~ W~

1. Yro n3ydaer xumMuueckass KHUHETUKA?

2. Yto Takoe rOMOT€HHbIE U T€TEPOreHHbIE peaKLuu?

3. Jlaiite onpeneneHre CKOPOCTH XUMUYECKON PEAKIUH.

4. Ot kakux (akTOpOB 3aBUCUT CKOPOCTh XMMHUYECKOU peakiuu?

5. Kak 3aBUCHUT CKOPOCTb XUMUYECKON PEAKIIMK OT KOHLIEHTpAL1il peareHToB?

6. ChopmynupyiiTe 3aKOH IEUCTBYIOIIUX Macc A CKOPOCTH XUMUYECKoi peakuuu. [IpuBenute
€ro MaTeMaTU4YECKOE BBIPAKEHHUE.

7. YTo Takoe KOHCTaHTa CKOpOCTH peakuuu? OT yero oHa 3aBUCUT?

8. Kak 3aBHCHUT CKOPOCTbh XMMHUYECKOM peakliuy OT TEMIIEPATYypbl?

9. Chopmynupyiite npaBuiio Baut-I'odda, mpuBeaute ero MmareMaTnyeckoe BhIpaKEHHUE.

10. Yro mokaspIBaeT TeMreparypHblii KO3 QUIUEHT CKOPOCTH peakuu?

11. Yto Takoe karanuzatop?

12. JlaiiTe onpeneneHne YHEPruM aKTUBALUK peakuuu. OT 4ero oHa 3aBUCUT?

13. KakoB MexaHu3M JEHCTBUSA KaTtaau3aropa?

14. IlpuBenure ypaBHeHHE AppeHuyca, NOACHUTE KaKUE€ BEJIMUUHBI BXOAAT B 3TO BBIPAKECHHUE.

15. [Jaiite onpeneneHne XuMHUYECKOrO PaBHOBECHS.

16. Yto Takoe koHcTaHTa paBHOBecHs? Hamummure MaTeMaTnyeckoe BBIPaXXEHHUE JUIsl KOHCTAHTHI
paBHOBECHS], IOSICHUTE, KAKHE BETMYUHBI TyJa BXOJIT.

17. Chopmynupyiite npunuun Jle-1llatense.
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18. Kakue ¢axTopbl BIUSIOT HAa CMEIICHHWE XUMHUYECKOTO PaBHOBECUS B CHUCTEME M KakUM 00-
pazom?
Paznen 2. Xumnueckas TepMOAMHAMUKA

1. Yto u3zydaetr xuMuyeckasi TepMOAMHAMUKA?

2. JlaitTe onpeneneHre NOHATHIO «XUMUYECKasi CUCTEMAY.

3. IlepeuniciuTe TUIIBI XUMUYECKUX CUCTEM, TAUTE UX XaPaKTEPUCTHUKY.

4. Kakue TUIBI TEPMOJMHAMMYECKHMX IPOLIECCOB MOTYT IPOTEKaTb B XMMHUYECKHUX CHUCTEMax?
JlaiiTe X XapakTEpUCTHUKY.

5. Kakue napaMeTpbl BIUSIOT HA TEPMOAMHAMUYECKOE COCTOSIHUE CUCTEMBI?

6. Chopmynupyiite 1 3akoH TepMoarHAMUKH. J[aliTe omnpeneneHue MOHATUSAM «TeIIoTay, «pado-
Tay», KBHYTPEHHSSA SHEPTUSD.

7. Kakue BUIbI paboT yalle BCEro COBEPINAIOTCS B XUMUUYECKUX CUCTeMax?

8. Jlalite onpenenenue sHTAIbNUU. B uem ona uzmepsercs?

9. Uto Takoe TeruioBod 3pdekt peakuuu? JlaiiTe onpeneneHne 3K30- U IHAOTEPMUUYECKON peak-
L1H.

10. Yto Takoe TepMmoxumudeckoe ypaBHeHue? Ilepeuncinure 0cCOOEHHOCTH 3aUCH TEPMOXUMUYE -
CKUX YpaBHEHHUI.

11. Chopmymupyiite 3akon I'ecca u ciencTsue u3 3akoHa ['ecca.

12. Yro Takoe cTaHIapTHAS YHTAIBIHSA 00pa30BaHUs BellecTBa?

13. Yro Takoe suTponus? B yem oHa uzmepsercsa? Ot kakux (pakTopoB OHA 3aBUCUT?

14. Chopmynupyiite 2 u 3 3aKOHBI TEPMOIMHAMUKH.

15. Kak paccuuThIBaeTCSl U3MEHEHHE SHTPOIIUH B NPOLIECCE XUMUUECKON peakiuu?

16. Jlaitte onpenenenue sneprun ['u60ca. [y yero ucnonb3yeTcs 3Ta BeaTudnHa?

17. Kakumu ¢akTopaMu onpeaensieTcss CaMoIpon3BOJIbHOCTh POTEKAHUs peaKuu?

Pa3nen 1. OcHOBHBIE HOHATHS U 3aKOHBI XUMHUU

1. [aiiTe onpeneneHusi HOHATHAM «aTOM», «MOJIEKYJIA», «XUMUYECKHU dJIEMEHT.

2. Yo Takoe MpOCTHIE U CIOXKHBIE BELlECTBA?

3. Uto Takoe ayutoTponusi?

4. JlaiiTe onpeielICeHUE TOHITHIO «KOJIMYECTBO BEIIECTBAY.

5. CKOJIBKO CTPYKTYPHBIX 3JIEMEHTOB COJIEPKUT | MoJIb BemiecTna?

6. JlaliTe onpeneneHre MOHATUSIM «OTHOCUTENbHAsI aTOMHAsi MacCca» U «OTHOCUTEIbHAs MOJIEKY-
JIApHasi Macca». B Kakux eIMHUIAX OHU U3MEPSIIOTCS ?

7. Yto Takoe MossspHas macca? B uem oHa uzmepsiercs?

8. Uepe3 Kakue BETUYMHBI MOKHO PACCUUTATh KOJTMYECTBO BEIIECTBA?

9. CopmynupyiiTe 3aKOH COXpaHEHHUS MAacChI BEIIECTBA.

10. ChopmynupyiiTe 3aKOH TOCTOSTHCTBA COCTaBa BemiecTBa. YTo Takoe OepTOITHIbI?

11. Yto Takoe SKBUBAJICHT, (PaKTOpP FKBUBAIIEHTHOCTH?

12. Kak paccuuThIBaeTCsl SJKBUBAJICHTHAsA Macca BemlecTBa? B uem ona uzmepsiercs?

13. ChopmynupyiiTe 3aKOH SKBUBAICHTOB.

14. ChopmynupyiiTe 3aKoH ABOTaIpO U CIEACTBHUS U3 HETO.

15. Yro Takoe MosIpHBIN 00beM raza? Uemy oH paBeH?

16. YUTto Takoe HOpMaJIbHbIE YCIOBUS?

17. Kakue BenMuuHBI BKIIOYaeT B ceds ypaBHeHue MenneneeBa-Kianeiipona? [l dyero oHo uc-
MoJb3yeTcs?

18. ChopmynupyiiTe 3aKOH 0ObEMHBIX OTHOIIICHHUH.

19. Jlaiite coBpeMeHHYIO0 (POPMYIHUPOBKY IMEPUOANYECKOTO 3aKOHA.

20. B ueMm 3axroyaeTcsi TEOpUs XMMHUECKOTo cTpoeHus byrineposa?

14.1.5. Tembl KOHTPOJILHBIX padoT
XuMu4deckas CBsI3b
OcHOBHBIE KJIacChl HEOPTAHUYECKUX COSAMHEHUN. PeakiinoHHast ciocOOHOCTH BEIIECTB
Crpoenue artoma. llepuoguueckuii 3aKOH W TEPHOAMYECKAs CHUCTEMa XUMHYECKHUX JJIEMEHTOB
JI.11. MenneneeBa
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OCHOBHbIE IOHSTHS U 3aKOHBI XUMUU

DHepreTuka XMMUYECKHUX IIPOLEecCOB. XUMUYECKask TEPMOJMHAMUKA
XUMHYECKasi KHHETHKA. XUMUYECKOE PABHOBECHE
DNIEKTPOXUMHUUYECKHE Tpoliecchl. Koppo3us MeTannoB

14.1.6. Tembl J1a00opaTOpHBIX padoT
Omnpenenenue TeI0BoOro 3pQexra peakuyu HeuTpanan3aum.
CKOpOCTh XUMUYECKUX peaklnid. XMMHUUECKOE paBHOBECHE.
Jluarpamma MaaBKOCTH JBYXKOMIIOHEHTHOW CHCTEMBI.
Onexrponus. Kopposwus.
PactBoOpsI

14.1.7. 3auér
[TpuMepHBIii TepeYeHb BOIIPOCOB K 3a4eTYy:

1. laiite onpeneneHus MOHATUSAM «aTOM», «MOJIEKYIa», «XUMHUUECKHM SJIE€MEHT.

2. Yo Takoe MpOCTHIE U CIOXKHbBIE BElleCTBA?

3. Uto Takoe ajutoTponusi?

4. Jlaiite onpeieJICHUE TOHITHIO «KOJIMYECTBO BEIIECTBAY.

5. CKOJIBKO CTPYKTYPHBIX 3JIEMEHTOB COJIEPKUT 1 MoJIb BeniecTna?

6. JlaiiTe onpeneneHue MOHATUAM «OTHOCUTENbHAs aTOMHAsi Macca» U «OTHOCUTENbHASI MOJIEKY-
JsipHas Maccay. B Kakux eAMHUIIaX OHU U3MEPSIIOTCS?

7. Yto Takoe MosispHas macca? B uem oHa uzmepsiercs?

8. Uepes kakue BEJIMYUHBI MOKHO PACCUUTATh KOJIIMYECTBO BellecTBa?

9. CopmynmupyiiTe 3aKOH COXpaHEHHUS MAacChI BEIIECTBA.

10. ChopmynupyiiTe 3aKOH TOCTOSTHCTBA COCTaBa BeliecTBa. YTo Takoe OepTOITHIbI?

11. YTo TaKoe SKBUBAJICHT, (PaKTOp IKBUBAIIEHTHOCTH?

12. Kak paccunTbiBaeTCsl 5KBUBAJICHTHAsI Macca BenlectBa? B ueM ona uzmepsiercs?

13. ChopmynupyiiTe 3aKOH SKBUBAICHTOB.

14. ChopmynupyiiTe 3aKoH ABOTaIpo U CIAEACTBUS U3 HETO.

15. Yro Takoe MonsipHbIi 00beM Ta3a? YUeMy oH paBeH?

16. YUTto Takoe HOpMaJIbHBIE YCIIOBHUS?

17. Kakue Benmu4HMHBI BKJIIOYAeT B ceOst ypaBHeHne MeHnneneeBa-Knaneiipona? Jlis yero oHo uc-
MoJb3yeTcs?

18. ChopmynupyiiTe 3aKOH 0ObEMHBIX OTHOIIICHUH.

19. Jlaiite coBpeMeHHYI0 (POPMYIUPOBKY IMEPUOANYECKOTO 3aKOHA.

20. Yto u3yyaeT XuMu4eckasi TepMOIMHaAMHKA?

21. MaitTe onpenesieHue MOHATUIO «XUMUYECKAsi CHCTEMA.

22. [lepeuncnuTe TUIBI XUMUYECKUX CUCTEM, JalTe UX XapaKTEPUCTUKY.

23. Kakue TuUmbl TEPMOAMHAMUYECKUX IMPOIIECCOB MOTYT MPOTEKaTh B XMMHUYECKHX CHUCTeMax?
JlaiiTe X XapakTepUCTHUKY.

24. Kakue napaMeTpsl BIUSIOT Ha TEPMOJANHAMUYECKOE COCTOSTHUE CUCTEMBI?

25. Chopmynupyiite 1 3akoH TepMoaUHAMUKU. J{aiiTe onpeieneHne MOHATHIM «TeIIoTay, «pado-
Ta», KBHYTPEHHSSI DHEPTUSI.

26. Kakue Buapl paboT yalie BCero COBEPIIAIOTCA B XMMUYECKHX CHCTEMAaXx?

27. [laiite onpenenenue sHTaNbIMU. B yem oHa usmepsierca?

28. Yto Takoe TeruioBoii ekt peaknuu? Jlaiite onpeneneHue 3K30- U IHIOTEPMUIECKON peak-
107078

29. Yro Takoe TepMoxuMHUecKoe ypaBHeHUe? [lepeunciute 0COOEHHOCTH 3alMCH TEPMOXUMUYE-
CKUX YpaBHEHHUI.

30. Chopmynupyiite 3akoH ['ecca u cnepcTBue u3 3akoHa ['ecca.

31. Yrto Takoe cTaHIapTHAS HTAIBIHSA 00pa30BaHUs BellecTBa?

32. Yro Takoe suTponus? B yem ona uzmepsiercs? OT kakux (paKTOPOB OHA 3aBUCHT?

33. Chopmynupyiite 2 u 3 3aKOHBI TEPMOIMHAMHUKH.

34. Kak paccuuThIBacTCsI U3MEHEHHUE SHTPOIIUH B IPOLIECCE XUMUUECKON peakiuu?

35. Jlaiite onpenenenue sHeprun ['m66ca. [l 4yero ucnoab3yeTcs 3Ta BeMMInHa?
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36. Kakumu daxTopamu onpeaensieTcs CaMoIpon3BOJIbHOCTh POTEKAHUs peaKuu?

37. Yto n3y4yaeT XuMHYEeCKasi KHHETUKA?

38. Uto Takoe TOMOT'€HHbIE U T'€TEPOTEHHbBIE PEAKIINH?

39. [Maiite onpeaeneHue CKOPOCTH XUMHUUECKON peaKkiivu.

40. Ot xakux (hakTOPOB 3aBUCUT CKOPOCTh XUMHUYECKON peakiun?

41. Kak 3aBUCUT CKOPOCTh XUMHUYECKON peakiiMy OT KOHLIEHTpauii peareHToB?

42. ChopmynupyiiTe 3aKOH JEHCTBYIOIIUX MacC JIJIsi CKOPOCTH XUMHUYECKOW peakiuu. [IpuBenute
€ro MaTeMaTH4ECKOE BBIPaXKECHHUE.

43. Yo Takoe KOHCTaHTa CKOPOCTH peakuuu? OT yero oHa 3aBUCUT?

44. Kak 3aBUCUT CKOPOCTh XUMHUYECKON peakiuu OT TeMIEepaTyphl?

45. Chopmymupyiite npasuino Baut-T'odda, mpuBeaure ero MareMaTHueCKOE BhIpasKEHUE.

46. Uto moka3bIBaeT TeMIEpaTypHbIA KOO(PHUIIMEHT CKOPOCTH PEAKIIHH?

47. Yro Takoe karaiauzaTop?

48. JlaitTe onpeneneHre YHEPTUM aKTUBAIIMU peakuu. OT 4ero OHa 3aBUCUT?

49. KakoB MexaHM3M JIeHCTBUS KaTaiu3aropa’?

50. [IpuBeaute ypaBHEeHHE AppeHUYca, OSICHUTE KaKUe BETUYMHBI BXOJST B 3TO BhIPaKEHUE.

51. JlaiiTe onpeneneHne XMMUYECKOTO PAaBHOBECHSI.

52. YUto Takoe KOHCTaHTa paBHOBecusi? Hamuimumre MareMaTH4eCKOE BBIPAXKEHUE JJII KOHCTAHTBI
paBHOBECHS], MOSCHUTE, KAKUE BEJIMYUHBI TYa BXOJIST.

53. Chopmynupyiite npunamun Jle-Ilarense.

54. Kakue QaxTopsl BIHUSIOT Ha CMEIICHHE XMMHYECKOTO PABHOBECHSI B CHCTEME M KaKUM 00-
pazom?

55. YUto u3yyaert 31eKTpoxumMus?

56. UTO Takoe OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH ?

57. Jaiite onpeneneHue MOHATUSAM «CTEIEHb OKUCICHUS», «BOCCTAHOBUTENDY, KOKUCIUTEIDY.

58. Uto u3 cebdst mpeacTaBiIseT MPOIecC OKUCICHUS U MPOIIECC BOCCTAHOBICHUS ?

59. Kakue 31eKTpo/IHbIe MPOLECCHl MPOUCXOAAT Ha MOBEPXHOCTU METAII-PACTBOP MOHOB METall-
na?

60. Kak oOpasyercs IBOWHON SIEKTPUUECKHIA CII0I?

61. Yto Takoe 31eKTpOoaHbIN noTeHran? OT 4ero OH 3aBUCUT?

62. Yto Takoe ranbBaHU4eCcKuit 3emeHT? 13 yero on coctont?

63. Kak 3apsiKkeHbl KaToll M aHOJ B TAJIbBAHUYECKOM JIEMEHTE?

64. Kakue 31eKTpoHbIe MPOIIECCHl MPOUCXOST B FaIbBAHMYECKOM dieMeHTe Januams- Axkoou?

65. Kak 3anuceIBaeTCsl cxeMa rajlbBaHUYECKOro 3JeMeHTa?

66. UTo Takoe 3MEeKTPOABUKYIAs CUJia TaJibBaHUUecKoro aneMeHTa? Kak oHa paccuutbiBaeTcs?

67. Uto Takoe cTaHAapTHBIN BOJAOPOIHBIN IEKTPOA?

68. UTo noka3pIBacT psij IEKTPOXUMUYECKUX HANPSHKEHUH MeTauoB? Kak pacrnosiokeHbl MeTal-
761 B 3TOM psany? C 4em cBsi3aHa BOCCTAaHOBUTEIbHAS CTOCOOHOCTH METAJIJIOB?

69. IIpueaute ypaBuenue Hepucra. [l yero oHo ucnonb3yercs?

70. Yto Takoe 3nekTponun3? M3 yero cocTout cuctema, rae NpoTeKaeT dIEKTPoIu3?

71. Kak 3apspKeHbl KaToJ U aHOJI IIPU JIEKTpou3e?

72. KakoBbl 3aKOHOMEPHOCTH MPOTEKAHUS JIEKTPOIN3a B paciuiaBax”?

73. KakoBbl 3aKOHOMEPHOCTH ITPOTEKAHUS AIIEKTPOJIN3a B pacTBOpax?

74. Chopmymupyiite 1 u 2 3akoHbl Papazaes. UTo Takoe BBIXOI IO TOKY?

75. Uto Takoe KOppo3usi METaJIOB?

76. KakoB MexaHU3M XUMUYECKOU U AJIEKTPOXUMUYECKOW KOPpO3un?

77. MeTozpl 31Tl OT KOPPO3UH.

78. JlaiiTe onpeneneHue MOHATHIO «dazay.

79. UTo Takoe reTeporeHHbIE U TOMOTEHHBIE CUCTEMbI?

80. Uto Takoe ¢azoBoe paBHOBecue? Uem OHO XapaKTepusyeTcs?

81. Chopmymupyiite npaBuio a3 ['ud6ca, mosicHuTe, Kakue BETHUUHBI TyJa BXOMAT.

82. Yto Takoe quarpaMmma COCTOSIHHS?

83. IlpuBenure quarpaMmy IUIaBKOCTH JIBYXKOMIIOHEHTHOM CHCTEMBI C IPOCTOM IBTEKTUKOM (IB-
TEKTUYECKYI0 IuarpaMmy). OxapakTepusyiTe JMHUU, TOUKA U 00JIaCTH 3TOM THarpaMMBl.
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84. Uto Takoe 3BTEKTUKA?

85. ChopmynupyiiTe mpaBmiio peryara. [[jist 4ero OHO UCTIONb3yeTCs?

86. IlpuBenure nuarpaMMmy IUIAaBKOCTH JBYXKOMIIOHEHTHOW CHCTEMBbI, 00pa3yromeil ycTonunBoe
XUMHYECKOE COETUHEHHE (TUCTEKTHUECKYI0 nuarpammy). OxapakTepusyWTe JIMHUU, TOYKH U OONacTU
ATON AUArpaMMBbl.

87. Uto Takoe TBEep/IbIi pacTBOP?

88. JlaiiTe XapakTepUCTUKY TBEPABIX pPACTBOPOB BHEAPEHUS, 3aMElICHMs U BblunTaHus. [Ipu ka-
KHUX YCJIOBHSIX 00pa3yloTCs 3TH TUIIbI paCTBOPOB?

89. IlpuBenure nuarpaMMy IUIABKOCTH JBYXKOMIIOHEHTHOW CHCTEMBI, 0Opa3yrouieil TBepablid
pacTBOp 3aMELICHHs] C HEOTPAHWUYEHHON pacTBOPUMOCThIO. OXapakTepusyiTe JTMHUU, TOUKH U 00nacTu
ATOU AUArpaAMMBI.

90. IlpuBenuTe nuarpamMmy IIIaBKOCTH JIBYXKOMITOHEHTHOW CHCTEMBI, OOpa3ylolie TBEpabIi
pacTBOp 3aMEUICHUsI C OTPaHMYCHHOH PacTBOPUMOCTHIO. OXapakTepusyiiTe JTUHHM, TOYKH U OONACTH
ATOM AMArpaMMmel.

14.2. TpeOoBaHus K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIC OLIEHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHWBAHUS ISl JIUI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HUHBAIUIOB

Kareropun Bunbl 10NOAHUTETBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCsl MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

C napyueHusmMu
ciyxa

[IpenMy111eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C nmapymenussimu | CobecesioBaHHe 10 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeTroauyeckue peKOMEHIAUMH 110 OLEHOYHBIM MATEepPHaIaM JIsl JIUL € OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMATPHUBACTCS JI0-
cTynHas (hopMma Mpe0CTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- IIPEJOCTABIICHUE 3a/1aHUsl C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jluam ¢ OrpaHMYeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAJIMJAM YBEIMUYUBAETCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MUCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
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Bbsl M1 MHBAIMJOB M0 JUCLUIUIMHE MpeIyCcMaTpUBAET MpeAocTaBiIeHue nHpopmManuu B Gopmax, aJanTH -
POBaHHBIX K OTPAHUYCHUSM X 370POBBS i BOCTIPUATHS HHPOPMAIINH:

JI1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPHUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

[Tpy HEOOXOMUMOCTH /IS JIUI] C OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 3/I0POBbS 1 MHBAJIUIOB TIPOIIE-
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOUTHCS B HECKOIBKO ATAIOB.
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