MUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU P®D
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)
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Cep Mi‘;‘-'-‘.;l. -'.. B "....'..n ':-z..-:.';;-l-ﬂ-i'.k' |-.._-': ':.ﬂ'.-.inli.'-.f: I.-’-J:-.:'.'.

Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA S ITPOTPAMMA YUYEBHOM JUCHUITJIMHBI
Xumusa

YpoBeHb 00pa3oBaHus: BbIcLIee 00pa30BaHueE - CIEHATIUTET

Hanpasnenue noaroroBku (cnenuanbHOCTh): 25.05.03 Texnuyeckas 3kcmjyaranvsi TPAaHCIOPTHOIO
paanood0pynoBaHus

HanpaenenHocts (nmpo¢unb): TexHuueckasi IKCILIyaTalusi PaJAM0dJIeKTPOHHOIO 000pPYAOBaHUS
BO3IYLIHBIX CY0B U 23POIOPTOB

®dopma 0O0ydeHHS: OUHASA

@axkynbreT: PK®, PagnokoHcTpyKTOpCKH GaKyJIbTeT

Kadenpa: KUIIP, Kadenpa koHcTpyupoBaHusi U MPOU3BOACTBA PAAHOANNIAPATYPbI

Kypc: 1

Cemectp: 2

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 2017
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokot Ne 49 or« 3 » 3 2017 1
JIUCT COTTTACOBAHUN

PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
BaTeNLHOTO CTaHAapTa Bhiciiero oopazoBanus (PI'OC BO) no HampaBieHHIO MTOATOTOBKH (CIIEIIHATLHO-
ctr) 25.05.03 Texnmueckasi dKCIUTyaTallds TPAHCIIOPTHOTO Paaro000PYHAOBaHUS , YTBEPXKICHHOTO 12
centa6psa 2016 roma, paccMOTpeHa M yTBEp)KIEHA Ha 3acelaHuM Kadeapbl «  » 20
rojyia, mpoToKoi Ne

Pa3zpaboTunku:

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

3aBenyromuii odecrieunBaroen kag.
POTOM B. U. Tyes

Pabouas nporpamma corsnacoBana ¢ (paxkynbTeToM, NpoQUInpyIoLieil 1 BeITycKarolen kadeapamu
HaIpaBJICHUs TOJITOTOBKH (CHEIMAIBLHOCTH).

Jlexan PK® [. B. O3epkun
3aBeAyIONIHi BRITYCKAIOIICH Kad.

KUIIP B. M. Kapaban
OKCIIEepTHI:

noneHT kap. POTOM C. H. Jleonon
noueHT kap. POTOM H. H. Hecmenosa
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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).
[Tocnenyromume TUCIMIDTHHAMHE SIBISTIOTCS: be30macHoCTh KU3Heaes TeIbHOCTH, Pu3nKka, DKoIo-
THsl.

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 TUCITUTUIMHBI CTYJICHT JOJDKEH:

— 3HATh OCHOBHBIC TIOHATHS U 3aKOHBI XUMUH, TEOPETUYECKUE OCHOBBI CTPOCHHUS BEIIECTBA,
CBOICTBA BEIIECTB M MX PEAKIIMOHHYIO CIIOCOOHOCTH, YCIIOBUS MPOTEKAHUS peaKiuid, (haKTOphI, BIUSIIO-
K¢ Ha CKOPOCTh M HANpaBJICHHE MPOTCKAHHS PEAKIMH, SHEPTeTUUYCCKUE W3MEHEHHUS B IpoIecce Mpo-
TEKaHUsl PeaKIMH, CIIOCOOBI BRIPAKEHUSI KOHIICHTPALIMI M CBOMCTBA PaCTBOPOB JIEKTPOIUTOB U HEDJIEK-
TPOJIMTOB, OIPEJIEICHHE KUCIOTHOCTH CPEJIbl, 3aKOHOMEPHOCTH IMPOTEKAHUS JICKTPOXUMHUYECKHUX IPO-
I[ECCOB, MPOIIECCHl KOPPO3HH METAJUIOB U METOJIbI 3aIIUTHI OT KOPPO3UU,0CHOBHBIE CIIOCOOBI aHAIK3A T10 -
JIy4aeMbIX 3HaHUI U CUHTE3a HOBBIX 3HAHUHU.

— yMeThb MBICTUTH a0CTPAaKTHO, aHATU3UPOBATh YCIOBUS MPAKTHUECKHUX 3ajad, UCIOIb30BaTh
TEOPETUYCCKUE 3HAHUS JUISl PEUICHHUS MPAKTHYSCKHUX 33J]1ad, JUII HHTEPIPETAIlUU Pe3yIbTaTOB dKCIICPH-
MEHTA, MCIIOJIb30BaTh AITOPUTMBI PEUICHUS MPAKTUISCKUX 3a/1a4, CHHTE3UPOBATh HOBBIE METO/BI pellie-
HUS PO ECCHOHATTBHBIX 3a71a4

— BJIaJieTh HAaBBIKAMU aHAIIN3a YKCIICPUMEHTAIBHBIX JaHHBIX, HABBIKAMH IMOCTAHOBKU IIeNIeH U
3a/1a4 IKCIEPUMEHTA, UCXOMIS U3 TCOPETHUECKUX MPEANOCHUIOK; HaBBIKAMH 00pabOTKU pe3ylIbTaTOB JKC-
MEPUMEHTa C HCIIOJIb30BaHUEM (DHM3HKO-MATEMATHYSCKOrO arapara; HaBbIKaMU CHHTE3a HOBBIX 3HAHUH
Ha 0a3e IKCIIEPUMEHTATbHBIX JTaHHBIX

4. O0beM IMCHUIIMHBI U BHAbI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIIsAeT 3.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -
ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI

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 MHTEPAaKTUBHON (hopme 12 12
CamocrosiTenpHas paboTa (Bcero) 40 40
[ToxaroroBka k maboparopHbeIM paboTam 10 10
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[TpopaboTka JIEKITMOHHOTO MaTepraia 16 16
[ToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 14 14
Bcero (6e3 sx3amena) 108 108
OO6miast Tpy1I0€MKOCTh 4 108 108
3auetHbie EquHutb 3.0 3.0

5. Conepxxanue I1MCUMILIHHBI

5.1. Pa3gennl AMCHUILIMHBI M BUALI 3AaHATHNA
Pazniensl TUCIUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0muiie 5.1.
Tab6muma 5.1 — Pasgensl AUCHUIUIMHEL U BUABI 3aHSITHH

s | 2 | §
= -
= g a =5 0
) . a S =
S Q. o o g =
§ ) Q £ g2 % =l
= o) " >
Ha3Banus pa3nenoB TuCHUATIITHHBL % % = 5 z § & %
= g ¢ &5 |85 &%
) <)
> & 5 | Re & 2
< S <)
EE
O
2 cemecTp
1 OCHOBHBIE MOHATHUS U 3AKOHBI XUMHUH. 2 1 0 2 5 OK-1
2 Crpoenue aroma. [lepuoanueckuit 3a- 4 1 0 2 7 OK-1
KOH U TIEpUOJINYECcKasi CUCTeMa XUMHYe-
ckux aneMeHToB [[.M.MeHnieneena.
3 Xumuueckas CBsI3b. 4 2 0 3 9 OK-1
4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 4 2 0 3 9 OK-1
coenuHeHM. PeakiimonHas ciocoOHOCTh
BEIIIECTB.
5 PacTBOpBHI. 4 2 4 6 16 |OK-1
6 DHepreTvka XMMUYECKUX MTPOIIECCOB. 4 2 4 6 16 |OK-1
XuMuueckas TEpMOJAMHAMUKA.
7 XuMHU€eCKasi KHHETUKA. XUMUYECKOE 4 2 4 6 16 |OK-1
paBHOBeECHE.
8 Dnexkrpoxumuueckue mpoueccel. Kop- 6 2 4 6 18 |OK-1
pO3HUs METAJIJIOB.
9 ®azoBble paBHOBECHS B T€TEPOr€HHBIX 4 2 0 6 12 |OK-1
CUCTeMax
Hroro 3a cemectp 36 16 16 40 108
Uroro 36 16 16 40 108
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 - CogepkaHue pa3aesioB NUCIUIUIHH (TIO JICKIUSIM)

HasBanus paszgennos

Copeprkanue pa3aesioB TUCHUTLTAHBI IO
JICKIUSIM

TpynoeMKocCTsb,

q

dopMupyembie

KOMIICTCHIIUU

2 ceMecTp

1 OcHOBHBIE NOHATHSA U 3aKOHBI
XUMHUU.

[IpenMet xumMuu. ATOMHO-MOJIEKYJISIPHAS
Teopusi. OCHOBHBIE MTOHSATHUS: aTOM, MOJIE-
KyJa, XUMU4YeCKui aemeHT. [Ipocteie u
CJIOXKHBIE BellleCTBa. SIBJIEeHUE alIOTpO-
nuu. Monekynspaas Mmacca. Moib. Mo-
nsipHast Macca. CTeXMOMETPUYECKHUE 3aKO-
HBI: 3aKOH YKBHUBAJICHTOB (TIOHATHE KBHU-
BAJICHTA U YKBUBAJICHTHOW MAacCChl), 3aKOH
ITOCTOSIHCTBA COCTaBa XMMHYECKUX CO-
€MHEHM. ['a30BbIe 3aKOHBI: 3aKOH
00BEMHBIX OTHOIIICHUH, 3aKOH ABOTaIpo.
[Teproauyeckuii 3aKk0H U TEOPHS CTPOE-
HUSL XUMAYECKUX COCIUHEHUN.

[\

Hroro

OK-1

2 Crpoenue atoma. [lepuoguueckuii
3aKOH U MEPUOANYECKas CUCTEMA
XMUMHUYECKHUX AJIEMEHTOB
J.N.Menneneena.

CrpoeHne aTomMa U NEPUOANYECKAS CH-
cTema areMeHToB. KBaHTOBO-MexaHHYe-
CKasi MOJIeJIb aToMa. ATOMHasi OpOUTAb.
®dopma aToMHBIX opouranei (s, p). Ksan-
ToBble yncna. [Ipunuun [aymm. [Ipasuno
I'yapa. IIpaBuiio Kneukosckoro. Ilepuo-
QU4YecKasi CHCTEMa U MOPSIOK 3aIloIHe-
HUS DHEPTETUYECKUX YPOBHEN B CTPYKTY-
pe aroma. Paauycel aTOMOB M HOHOB.
DNEKTPOOTPUIIATEIBHOCTh. JHEPTUS
MOHM3ALUH, CPOACTBO K MIEKTPOHY. 13-
MEHEHHUE CBOWCTB AJIEMEHTOB U UX COENU-
HEHUH 10 NEPUOJaM U IpyIIam.

HUroro

OK-1

3 XUMHUYECKAA CBA3b.

OcHOBHbBIE BUIbl XUMUYECKOM CBSI3U.
[Ipupona xuMuU4eCKoOM CBSI3U. XapaKkTepu-
CTUKH XUMHUYEeCKoH cBsi3u. KoBaneHTHas
CBSI3b, MEXaHU3MBI €€ 00pa30BaHMsI: 00-
MEHHBIH, JOHOPHO-aKLIenTopHbIi. [Tomsp-
HOCTh KOBaJIEHTHOM CBsi3U. Teopus Ba-
JICHTHBIX CBSI3€H 1 0OBSICHEHUE BAJICHT-
HOCTH 3JIEMEHTOB METOJIOM BaJICHTHBIX
cBsi3eil. OCHOBHOE U BO30YX/IEHHOE CO-
crosgHue aroma. [IpocTpancTBeHHas
CTPYKTypa MoJeKyil. Tursl cBa3eil — o, m.
WNonHas cBs3p. MeTtamueckas CBA3b.
DuU3n4YeCcKOe COCTOSIHUE BELECTBA.
TBepaoe Teno. DHeprus KpucTainye-

OK-1
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CKOM pemeTKU. TUIbl KpUCTAITNYECKUX
CTPYKTYp U HX cBoiicTBa. [loHATHE TH-
Opuaunzanuu. OCHOBHBIE THUIIBI THOPUIH-
3a1Uu.

Htoro

4 OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
coenuHeHni. Peakmonnas
CIIOCOOHOCTH BEIIECTB.

Knaccudukanus XuMuaeckux coeauHe-
Hui. Crenenb okucienus. OCHOBHbBIE
KJIACChl HEOPTaHUYECKUX COCTMHEHUM.
Kucnotsl, conu, ocCHOBaHUs, OKCUABI, UX
KJ1accu(PUKaIys U XUMUIECKHE CBOMCTBA.
KucnotHo-ocHOBHBIE CBOMCTBA BELIECTB.
CaoiicTBa amdorepHocTu. Peakiimonnas
CIOCOOHOCTh aM()OTEPHBIX OKCHJIOB H
ruapokcuaoB. Tumel conell. izmMeHenue
KHCJIOTHO-OCHOBHBIX CBOMCTB 3JIEMEHTOB
10 TIEPHOAAM | TPYIIIaM. DIIEKTPOJIUTHI.
DNEeKTPOIUTUYECKAs TUCCOLIUALINSL.

HUroro

OK-1

5 PactBoOpsI.

PactBopsl, Tunsl pactBopos. IIponecc
pacTtBopeHHs. CrlocoObl BIpaXeHUs KOH-
LIEHTPALUK PacTBOPOB. PacTBOPUMOCTb.
[lepenacellieHHbIE paCTBOPBI. JHEPreTH-
Ka pacTBopeHus. Kpucramiornaparst.
CBoiicTBa pacTBOPOB HEDIEKTPOIUTOB.
Ocwmoc. 3akon Bant-T'odda. 3akon Pays.
Temmieparypa KumneHust 1 3amMep3aHus
pactBOpoB. Teopus ANEKTPOIUTHIECKON
nucconuanu. CTeneHp JUCCOLUaIiH,
KOHCTaHTa Aucconuanuu. M3otonnye-
ckuii koadurreHT. CBoHCTBa pacTBOPOB
AJIEKTPOJIUTOB.

Htoro

OK-1

6 DHepreTuka XUMUYECKUX
MPOLECCOB. XUMHUUECKASI
TEPMOJMHAMUKA.

Xumuueckas TepMmoauHamuka. [lonstue
XUMUYECKOU CUCTEMBI. THIIBI CUCTEM.
PaBHOBeCHOE cocTOsiHHE cucTeMBI. THITBI
TEPMOJIMHAMUYECKHX MPOILIECCOB: 00pa-
THMbIE, HeoOpaTUMbIe, CaMOTIPOU3BOJIb-
HblE, paBHOBECHbIE. OCHOBHBIE TOHATHS
TEPMOJIMHAMHUKU: BHYTPEHHSS SHEPT U,
paborta, TerutoTa. [lepBblii 3akoH TepMO-
nuHaMuku. [lonsatue sHTanenuu. Temno-
BOM 2 DEeKT peakiu, IK30TepMUIECKHE
1 SHAOTEPMUYECKHE peakuu. Tepmoxu-
MHUYECKHE YPaBHEHUS U UX OCOOEHHOCTH.
CrangapTHbIe TEIIOTH 00Opa30BaHuUs Be-
niecTB. 3akoH ['ecca, ciaencTBue u3 3aKo-
Ha ['ecca. [lonsaTue snTponuu. Bropoii n
TPETHI 3aKOH TepMoauHaMHUKHU. Camo-
MPOU30BOJIbHBIE MPOIECCHI. DHTATBINI -
HBIA ¥ SHTPOMMUUHBINA (PAKTOPHI XUMHYE-
CKUX peakuuid. Dueprus ['n60ca.

OK-1
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Utoro

7 XuMuyeckas KUHETUKA.
XUMHUYECKOE paBHOBECHE.

XuMunueckas KHHETHKA. [ OMOreHHbIE U
reTeporeHHble peakiuu. CKOpOCTh XUMHU-
4eCcKoM peakuuu. @akTopsbl, BIUSIOLINE
Ha CKOPOCTb peakuuu. BiusHue KoHLEeH-
Tpaluu Ha CKOPOCTh PeaklMu. 3aKOH
nercTByronmx macc. Koncranra ckopo-
CTH peakuuu. BrnusHue temneparypsl Ha
ckopocTh peakuuu. [IpaBuno Bant-T'og-
¢da. DHeprust akTUBAINK U YpPaBHEHUE
Appenunyca. 3aBUCUMOCTb CKOPOCTH pe-
akuuu oT Karanuzatopa. Karanuz O6pa-
TUMbIE U HEOOpaTUMbIe XUMHUUECKHUE pe-
aKuu. XHUMHUYECKOE PAaBHOBECHE.
KoncranTa paBHOBecHUsl. 3aKOH JEHCTBY-
IOIIKX Macc i paBHOBecHs. [IpuHnmn
Jle-llatenbe. CABUT XUMHUYECKOTO PaB-
HOBECHSI.

Hroro

OK-1

8 DEeKTpOXUMHUYECKHE IIPOLIECCHI.
Koppo3sust merasos.

OKHCAUTENBEHO-BOCCTAHOBUTEBHBIE pe-
akuuu. CTeneHb OKUCIIEHUs, OKUCIIEHNE
1 BOCCTaHOBJICHHE. DJIEKTPOAHBIE MPO-
LeCChl. DJIEKTPOAHBIE IOTEHIINAI. YPaB-
HeHne HepHcera. ['anpBaHnuecKkuil die-
MEHT. DJIEKTPOXUMHUECKHUE MPOLIECCHI.
DJEeKTpOABMKYILAs CHJIa FaJIbBAHUYECKO-
ro anemeHTa. CTaHJapTHBIA BOJAOPOAHBIN
AIEKTPO. DIIEKTPOJIHN3 B paciuiaBe. DIIeK-
TpOJU3 B pacTBope. 3akoHbl Dapazes.
Brixoz no Toky. Koppo3ust MeTaioB: Xu-
MUYECKas, JIEKTPOXUMUYECKas. 3aluTa
METaJJIOB OT KOPPO3UHU.

HUroro

OK-1

9 ®a3oBbie paBHOBECHS B
TeTePOreHHBIX CUCTEMAX

dazoBrie paBHOBecHs. Da3a, reTeporeH-
Hasi ¥ roMoreHHas cucrema. [Ipasuo da3
I'u66ca. CreneHb cBOOOIBI, KOMIIOHEHT.
OHOKOMITOHEHTHBIE CHUCTEMBI. Jlnarpam-
Ma COCTOSIHHSI BOAIBI. J{narpaMmsl IiaB-
KOCTH JIByXKOMITOHCHTHBIX CUCTEM. JB-
tektuka. [TpaBuio peruara. TBepapie
PacTBOPHI U UX TUTBL. DUZUKO-XUMUYE-
CKHI aHAJIN3.

HUroro

4

OK-1

Hroro 3a cemectp

36

5.3. Pa3nenbl JMCUMILNIMHBI M MEKIMCUMILINHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NMPeAblTyIIUMH)
U oOecneynBaeMbIMU (MOCJAeAYIONIUMH) JUCHUTIIMHAMU
Paznenbl qUCHUIITUHBL U MEXIUCIUIUIMHAPHBIC CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCIIEIYIONUMHI ) AUCITUTUIMHAME TPEICTABICHBI B TabmuIe 5.3.
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Tabmuua 5.3 - Pa3nensl AUCHUIUIMHBI M MEXKIUCIUILUTUHAPHBIC CBSI3U

HanmenoBanue qUCHUILINH

Ne paznenoB qaHHOM AUCHUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO U3yYEHHE

O6€CH€‘{I/IBaIOH_[I/IX 1 00ecrieynBaeMbIX JUCHUITIIMH

1 2 3 4 5 6 7 8 9
[Tocnenyromue AUCIUTUTHHBI
1 Be3omacHOCTE XHU3HEEA- . n . . n . n . .
TEJILHOCTH
2 ®dusnka +
3 Dkonorust +

5.4. CooTBeTCcTBHE KOMIIETEHI M, (POPMHPYEMBIX NIPH U3YYEeHHUH AMCIHUILIMHbBI, M BU10B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUM AMCLUUIUIMHBI, W BHUJIOB 3aHATUN

IpeJCcTaBIeHo B Tabmuie 5.4

Tabmuma 5.4 — CooTBETCTBHE KOMIIETEHIIUNA ¥ BUJIOB 3aHATHN, POPMUPYEMBIX TIPH U3YICHHUH JTUCITUTIIH -

HBI

Bunnl zanstuit

= = S
= = S
= = S) 2
= = O 2,
»:( < <
T ) o =
O = o o %
5 = S 3 4 @®opMbl KOHTPOJIS
= = =
E 5 3 & o
S = & = &
~ S s S
E o =
> 5) o
E g :
= s
= O
OK-1 + + + + Kontponsnas padora, OT-

YCT 10 HHANBUAYAJIbHOMY

3aJIaHNI0, DK3aMEH,

KoncnekT caMonoaroToBKH,
OtyeT no nabopaTopHoOi pa-
6ote, Onpoc Ha 3aHATHUSX,

3auer

6. UaTepakTuBHBIE MeTOABI M (OPMBbI OPraHU3ALMHN 00yUeHH S
TexHONIOoruM MHTEPAKTUBHOTO O0Y4YEHHUs IpU PasHbIX (opMax 3aHATHI B 4acax MpPUBEICHBI B Ta-

omure 6.1
Tabaura 6.1 — TeXHOIOTHU UHTEPAKTUBHOTO 00yUYEHHUs MPHU Pa3HbIX (popmax 3aHATUH B acax
HNurepaxr
NHTEepakTUBHbBIE NuTepakTuBHbBIC
MeTtons! WBHBIC Bcero
MPAKTHYECKHE 3aHITHS | J1a00paTOpHBIC 3aHSATHUS
JEKLIUH
2 ceMecTp
[IpesenTanuu ¢ 4 4
HCIIOJIb30BAaHUEM
MYJIbTUMEHA C
00CyXIIeHHEM
Pa6ora B KOMaH/Ie 8
Hroro 3a cemectp: 12
Hroro 12
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7. JIaGopaTtopHbie padoThI

HanmenoBanue nabopaTopHbIX paboT npuBeIeHO B Tabmmie 7.1.
Tabmuua 7. 1 — HanmeHoBaHue 1a0OpaTOpHBIX paboT

v\ L=
= 2 =
3 s 5
2 > 5
HasBanus pasgenos HaunmeHnoBaHue 1a00paTopHBIX padoT 7 &5
2 ¥
> gz
(a¥ Q <
= S}
2 ceMecTp
5 PacTBOpBI. PacTtBopsI 4 OK-1
Hroro
6 DHepreTrka XMMHUYECKHX OmnpeneneHue TeII0BOro 3pQexra peak- OK-1
npoueccoB. XUMHUECKast IIUU HEUTpaTu3auu
TEPMOJANHAMUKA. Wroro
7 XuMHUecKasi KHHETHKA. CKopoCTh XUMHUYECKUX peaKIil. XuUMH- OK-1
XUMHUECKOE PaBHOBECHE. YECKOE PaBHOBECHE.
Hroro
8 DIEeKTPOXUMHUUECKHUE TIPOLIECCHI. Onextponus. Kopposust OK-1
Koppo3sust metamnos. Wroro
Hroro 3a cemectp 16
8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HaumeHoBaHMe IpaKTUYECKUX 3aHATUHN (CEMUHApOB) MpuBeeHO B Tabiuie 8.1.
Tabmuua 8. 1 — HanmeHoBaHUE MPAaKTUYSCKUX 3aHATHH (CEMHUHAPOB)
v\ L 5
= 2 E
s i
HaumeHoBaHue MpakTUYECKUX 3aHATUI = > 0
Ha3zBanns pasnenos zF =
(cemHnHapoB) 2 g 2
S 8 =
a e g
= S}
2 cemectp
1 OcHOBHBIE OHATHS U 3aKOHBI BxomHo# KOHTpOJH (HanmMcaHue CUMBO- 1 OK-1
XUMHUH. JIOB XUMUYECKHUX DJIEMEHTOB, PaCUeT MO-
JISIPHBIX Macc COETMHEHHM, pacCTaHOBKa
K09()(PMITMEHTOB B ypPAaBHEHHSX PEaKLUil).
Pemenue 3amay: 1) HaxokIeHUE SKBUBA-
JIEHTA MPOCTBIX BEIIECTB; 2) pacyeT KBU-
BaJICHTHBIX MACC MPOCTHIX U CIOKHBIX
coeZMHeHMi; 3) pacyeT oObeMa rasa npu
HOPMAaJIbHBIX YCIIOBUSX U YCIIOBUSX, OT-
JUYHBIX OT HOPMAJIbHBIX; 4) pacyeT unc-
J1a YaCTHI] BEIIeCTBA B ONpeACTICHHOM
Macce Wi o0beMe; 5) perieHue 3aaad ¢
XUMHYECKUMH YpaBHEHUSIMH; 0) 331241
Ha "M30BITOK-HENOCTATOK"
Hroro 1
2 Crpoenue aroma. [lepuoanueckuii | 1)omnpeneneHne MoJOKEHUS] XUMHUECKOTO 1 OK-1

3dKOH U IIEpUOoANICCKad CUCTCMA

3JICMCHTA B Ta6J'II/II_[e Mengeneena u ero
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XUMHUYECKHX AJIEMEHTOB
JA.N.Meunneneena.

XUMHUYECKUX CBOMCTB;CpPaBHEHUE CBOMCTB
XUMUYECKHUX AJIEMEHTOB: 2)OKHUCITH-
TEJIbHO-BOCCTAHOBUTEIBHBIX; KUCIIOTHO-
OCHOBHBIX; PaJInyCOB aTOMOB U MOHOB,
METAJUIMYECKUX U HEMETAININYECKUX UC-
XOJIs M3 TIOJIOKEeHUs B Tabimiie Mennene-
eBa

HUroro

3 XuMu4ueckas CBs3b.

1) onpeneneHye BaIeHTHOCTH U CTETIEHU
OKHCJICHHS DJIEMEHTOB B XHMUYECKHX CO-
eIMHEHUSAX; 2)ONpeaAeIeHNUs THUIIa XUMU-
YECKOH CBS3M B XUMUYECKHUX COCTNHEHH-
AX; 3)u300paxkeHue CTpyKTYpHbIX (op-
MYyJI BEIIECTB; 4)onpeieieHne XuMmude-
CKOT'O TUIIa KPUCTAJUIMYECKOHN pereTKH
BEIIECTB; ONpEeJIeIICHUE CBOICTB XUMUYE-
CKOT'O COETMHEHHUsI UCXO/Isl U3 THUIIA KPU-
CTaJUTMYECKOI PEeNIeTKN; HalTMCAHNE JJIeK-
TPOHHBIX KOH(UTYpaluii aTOMOB B
OCHOBHOM H BO30Y>KJICHHOM COCTOSTHUH,
5)ompeneneHus Tuna ruOpuIn3aluy B
MOJIEKYJIaxX BEIIECTB; ONpeeTICHNE Ieo-
METPUHU MOJIEKYJT; 6)omnpeeseHne TUIa
XAMHYECKUX CBS3€H 10 TUITY TIepeKphIBa-
HUs opOuTasneii;pacueT HOHHOCTH CBS3H

HUroro

OK-1

4 OCHOBHBIE KJIACChl HEOPTraHUUECKHUX
coenuHeHui. Peaknmonnas
CIHOCOOHOCThH BEIIECTB.

1) Harucanue GopMys XUMHUYECKHX Be-
I1€CTB; 2) HalMcaHUe Ha3BaHUM XUMHUYe-
CKHX COEMHEHHUH, OIIpe/ie]IeHHE Kilacca
BEIIECTB; 3) COCTaBJIEHUE YPaBHEHUI
AIEKTPOIUTHUECKON uccoruanuu; 4) Ha-
MIMCAaHUE YPAaBHEHUM TMAPOIIN3a, ONIpesie-
JIEHWE TUIIA COJIeH; 5)cocTaBieHue ypas-
HEHUH peaKklMi pa3HOro TUIIA, LIETTIOYKH
MPEBPALLCHU I

Htoro

OK-1

5 PactBopsI.

1)pacueT HaBeCKH AJIsi IPUTOTOBIICHUS
PacTBOPOB pa3HbIX KOHILIEHTpaIuii; 2)pac-
YCThI IJI IPUTOTOBJICHUA paCTBOPOB MC-
TOJIOM pa3daBiieHHst; 3) onpeiesieHue oc-
MOTHYECKOTO JTaBJICHUSI PacTBOpa; 4)
oIpeJieNieHNe TEIIOThl PACTBOPEHMUS;
5)pacueT Temmnepatypbl 3aMep3aHus U KU-
NIEHHSI PACTBOPOB; ) BHIYMCIIEHUE U30TO-
HUYeCKoro koddduimenta; 7) onpeaene-
HUE CTENeHU ¥ KOHCTAHTHI IMCCOLUAIINN
pacTBopa; 8) onpezaeneHne BOJOPOIHOTO
noKasarels U peakluu CpeJibl.

HUroro

OK-1

6 DHepreTvka XUMHUYECKUX
IpoIIecCOB. XUMUYECKast

1)pacuet TermnoBoro 3dexra peakiuu mo
3akoHy ['ecca; 2) omnpeeneHue Tumna pe-

OK-1
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TEpMOJUHAMUKA.

akmuu (9K30-, YHAOTEPMHUYECKHUIA); 3) pac-
YETHI TI0 TS PMOXUMUIECKUM YpPaBHEHH-
siM; 4)oTpeieieHue caMOIPOU3BOJIEHOTO
HaTPaBJICHUS MPOTEKAHUS PEAKIUY;
5)pacdeT TepMOTMHAMUYECKUX TTapaMeT-
POB MPOTEKAHUS PEAKITUU

Htoro

7 XuMHu4eckas KHUHETHUKA.
XHUMHUUYECKOE PaBHOBECHE.

1)3anuch 3aKoHA ACUCTBYIOIMUX MACC JJIS
XUMUYECKHUX pPeakiMii;2)pacuer u3mMeHe-
HUS CKOPOCTH PEAKIIUHU NPU U3MEHEHUHN
JaBJICHUS, KOHIICHTPALIMKM PEareHToB; 3)
pacyeT u3MEHEHUsI CKOPOCTH PEaKIINH
MIPU TOBBILLIEHUH TEMIIEpaTyphl MO Ipa-
Buny Baut-I'opda u ypaBuenuto Appe-
HUYyca; 4)pacder TeMIepaTypHOTro Kodd-
(UIMeHTa CKOPOCTH PEaKITHH; S)omnpeie-
JIEHUE SHEPTUU aKTUBAIUU PEaKLUU; 6)
OTIpEJICTICHUS] CMEIICHUSI PABHOBECHUS TIPHU
W3MEHEHUU TeMIIEPaTyphl, JABICHHUS,
KOHIIEHTpAITNH; 7)pacdyeT KOHCTAHT PaB-
HOBECHSI XUMUYECKUX peaKInii; §) pacueT
W3MEHEHUS KOHIICHTPAIIMI peareHTOB ue-
pe3 KOHCTAaHTy paBHOBECHS

HUroro

OK-1

8 DNEeKTPOXUMHUYECKHE TPOLIECCHI.
Koppo3sust metanios.

1 )HanucaHue OKUCIUTENbHO-BOCCTAaHOBH-
TEIbHBIX PEaKInii; 2) OMMCcCaHue MPUHIIH-
11a paboThl ralbBAaHUUYECKOTO AJIEMEHTA;
3) 3anuch YpaBHEHHI peaKIuii, mpoTe-
KaIOIINX B raJbBaHUYECKOM 3JIEMEHTE; 4)
pacueT IEKTPOAHOTO MOTeHIINANA Py
CTaHJAPTHBIX U HECTAaHAAPTHBIX YCIOBU-
SX; 5) pacyeT AMEeKTPOIBUKYIIEH CHITBI
raJbBaHUYECKOTO JIEMEHTA; 6) cocTaBlie-
HUE YpaBHEHUH 3JIEKTPOIHBIX IPOIECCOB
IIPU 3JIEKTPOJIN3E PACINIaBOB U PACTBO-
poB; 7) BBIYUCIIEHHE MacChl U 00bEMOB
00pa3oBaBIIMXCS POTYKTOB B MPOIECCE
anekTponu3sa no 3akoHam dapanes; §)
oIpeziesIeHUEe BbIX0/a 10 TOKY; 9)cocTas-
JIEHUE YpaBHEHHUM peakiuil Ipyu XUMH4e-
CKOM ¥ 3JIEKTPOXUMUYECKONH KOPPO3UH
MeTasuioB; 10) BEIOOpP 3aIIUTHOTO MOKPHI-
THUS OT KOPPO3UHU

Htoro

OK-1

9 ®a3oBbIe paBHOBECHS B
TeTePOreHHBIX CUCTEMAX

1 )ompenenenue cTenened CBOOOIBI 1O
npasuiy ¢a3 I'ub6ca;2)onpeneneHue kKo-
TUYecTBa ¥ Buja (a3 mo JuarpaMMam co-
CTOSIHUSI; 3)ompeIeTIeHUE TUIa 1ha-
rpaMM; 4) TOCTPOSHUE KPUBBIX OXJIaXK]Ie-
HUS; 5) pacyeThl IO MPAaBUITY phluara

HUroro

OK-1
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Hroro 3a CEMCECTP

16

9. CamocrosiTesqibHasi paboTa
Bunbr camocTosiTenbHOM paboThI, TPYAOEMKOCTh U ()OPMHUPYEMbIE KOMIIETCHIINHU TIPE/ICTABIICHBI B

tabmure 9.1.
Tabmuna 9.1 - Buasl caMoCTOSATENBHOM PaOdO0ThI, TPYIOEMKOCTh B (POPMUPYEMBIE KOMITETSHIIUH
vy L
= g =
: | i:
Bunabr camocTosTensHOM & > O
HazBanus paznenos 3 &5 ®opMBbI KOHTPOJIS
paboThI 2 s 2
S S
& o2
= iS)
2 cemecTp
1 OcHoBHble oHATHS U | [loaroroBka Kk mpaxkTUye- 1 OK-1 Koncnexr camonoaroros-
3aKOHBI XUMUH. CKHUM 3aHSATHIM, CEMHHA- ku, KonTponpHas pabora,
pam Omnpoc Ha 3aHsaTHAX, OT-
[TpopaboTka TeKIMOHHOTO 1 HeT HO MHMBHAYATEHOMY
HHA
Marepuaa 3aiaHHIo
Utoro 2
2 CtpoeHue aroma. [ToaroroBka Kk mpakTuue- 1 OK-1 Koncmext camomonaroros-
[Teproguyeckuii 3aKOH U | CKMM 3aHSITUSIM, CEMUHA- ku, KonTponwsHas pabora,
NepUoANYecKas CUCTEMa | paM Omnpoc nHa 3ansaTUAX, OT-
XAMHYECKHUX DJIEMEHTOB YyeT [0 UHINBU BHOM
e Mec TICMCHTO [TpopaboTka JIEKIIMOHHOTO 1 ©T 10 MHANBUAYATEHOMY
JI.1.Menneneena. MaTepuaa 3aJaHHUIO
Hroro 2
3 Xumuueckas CBs3b. IToaroroBka K mpaxkTuye- 1 OK-1 KoHcnekt camonoaroros-
CKUM 3aHSATHAIM, CEMHMHA- ku, KonTponpsHas pabora,
pam Omnpoc Ha 3ansTHAX, OT-
YyeT 0 UHINBU BHOM
[IpopaboTka TeKIHOHHOTO 2 CT 10 HHANBHAYAIbHOMY
aJaHu
Marepuaia 3a1aHHIo
Hroro 3
4 OCHOBHEIE KJIACCEI [ToaroroBka k mpakTuue- 1 OK-1 KoHcnexT caMonoaroros-
HEOPraHUYEeCKUX CKUM 3aHSATHSIM, CCMHHA- ku, KoHTponpHas padora,
COEMHEHHUI. pam Onpoc Ha 3aHaTusax, Ot-
PeaKLIIgOHHaSI TIpopaBoTka TEKIHOHHOTO 2 YeT MO0 UHIUBUIYAIbHOMY
CIIOCOOHOCTH BEIECTB. MaTepuaia 3aJJaHHUIO
Hroro
5 PacTBOpBHI. [ToaroroBka k mpakTuye- 2 OK-1 KoHcnexT caMmonoaroros-
CKUM 3aHSTHAM, CCMHMHA- ku, KonTponwsHas pabora,
pam Onpoc Ha 3aHaTusx, Ot-
YyeT [0 UHINBU BHOM
[TpopaboTka JIEKITMOHHOTO 2 ©T 10 MHINBUIYAIIbHOMY
3aganuio, OTyer o jgabdo-
Marepuaia >
paTopHoii pabote
[TonroroBka k maboparop- 2
HBIM paboTam
Hroro
6 DHepreTuka [ToaroroBka k mpakTuue- OK-1 KoHcnexT camonoaroros-

XUMHUYCCKHUX IMPOLICCCOB.

CKHUM 3aHATHUAM, CCMHUHA-

ku, KontponpHas pabora,
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Xumuueckas

pam

Onpoc Ha 3aHaTusx, Ot-

TEPMOIMHAMUKA. 9eT 110 WHIUBU BHOM
CPMOZMHAMHIKA [IpopaboTka JIEKIIMOHHOTO 2 T 110 HO Ayal % y
MaTepuana 3afianmio, OT4eT 1o 1ado-
paTopHoii pabote
[ToaroroBka k 1aboparop- 2
HBIM paboTam
Hroro
7 Xumnueckas kuHeTuka. |IloaroroBka k npakruue- OK-1 Koncnexr camonoaroros-
XUMUYEeCcKoe paBHOBECHE. |CKUM 3aHSATHUSIM, CEMHHA- ku, KontponpHas padora,
pam Omnpoc Ha 3aHsaTHAX, OT-
[TpopaboTka JIEKITMOHHOTO 2 Her 1o HHI([;IBHI[YMI’H%MY
HU TYET I -
MaTepHana 3a7aHHUIO, eT 110 J1a0o
patopHoii pabote
[TonrotoBka k maboparop- 2
HBIM paboTam
Hroro
8 DeKTpoXUMHUYECKUe [ToaroroBka kK mpakTuue- OK-1 KoHcnexT caMmonoaroros-
npoteccol. Kopposust CKHM 3aHSTUSAM, CEMHUHA- ku, KonTponwsHas pabora,
METAaJIJIOB. pam Omnpoc Ha 3ansaTusx, Ot-
9eT 110 WHIUBU BHOM
[IpopaboTka JIEKIIMOHHOTO 2 T 110 HO Ayal % y
MaTepuana 3afanmio, OT4eT 1o nado-
paTopHoii paboTe
[ToaroroBka k 1aboparop- 2
HBIM paboTam
Hroro
9 ®dazossie paBHOBecHs B | [loaroroBka k nmpakrtuue- OK-1 KoHcnexT camonoaroros-
TeTePOreHHBIX CUCTEMAaX |CKUM 3aHSATHUSIM, CEMHHA- ku, KontponpHas pabora,
pam Omnpoc Ha 3aHsaTHAX, OT-
[TpopaboTka JIEKITMOHHOTO 2 Her 1o HHI([;IBHI[YMI’H%MY
HU TYET I -
MaTepHana 3a7aHHUIO, eT 110 J1a0o
patopHoii pabote, DK3a-
[TonrotoBka k maboparop- 2 MeH
HBIM paboTam
Utoro 6
Hroro 3a cemectp 40
Hroro 40
10. KypcoBasi padota (mpoekT)
He mpenycmorpeno PYII

11. PeiiTuHroBasi cucTemMa JJisi OEHKH yYCIIeBAEMOCTH CTY/ICHTOB

11.1. banabHbIe OLIEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

N . MaxkcuManbHbIN
N MaxkcuManbHBII MaxkcuManbHBII
DJIeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NS TeNbHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEI] ceMecTpa
2 ceMecTp
KoHcnexT camMmomoaroros- 5 5 5 15
KH
13
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KonTpoasnas padota 10 5 5 20

Ormpoc Ha 3aHATUAX 8 5 5 18

Ot4er no MHAUBUAYANIb- 10 7 5 22

HOMY 3aJJaHHIO0

Otuer no nabopaTopHOii 5 10 10 25

pabote

Wroro makcumyM 3a nepu- 38 32 30 100
on

Hapacratomum nurorom 38 70 100 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecyet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeACTaBiieH B Tadymie 11.2.
Ta6muma 11. 2 — Ilepecuet 6aJIOB B OLIEHKH 32 KOHTPOJIbHbIE TOYKH

bainel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cymMMBbl OaioB Ha gaty KT 5

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

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

< 60% oT MakcuMaIbHOU cCyMMBbI OasuioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKTYHAPOIHYIO OLEHKY
[TepecueT cymmbl 6a/JIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MpEACTaBIeH B TaOIuIe
11.3.
Tabmuma 11. 3 — IlepecueT cyMMbl 0JIJIOB B TPAAMIIMOHHYIO M MEKTYHAPOIAHYIO 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-MeTOAMYeCKOEe M HH(OPMALMOHHOE 0OOecneyeHne TUCHMIIMHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Koposun H.B. O6mas xumus : yaeoHuk 1 BTy308 / H. B. KopoBuH. - 7-¢ uzn., ucrp. - M. :
Bricmias mkomna, 2006. - 556[4] c. : wi., Tabn. - ([Tobeaurens koHKypca y4eOHUKOB). - bubmumorp.: c. 546.
-IIpeam. yxas.: c. 547-558. (nanuuue B 6ubnuoreke TYCVYP - 220 3k3.)
2.  OcHoBbI 001IeH U uznueckoir xumuu: Yduebnoe nocodbue / Tuxonora M. B., Exumona U. A.
- 2015. 200 c. [DnexTponnbiii pecypc] - Pexxum pocryna: http://edu.tusur.ru/publications/5136, nata 06-
pawmenus: 01.04.2017.

12.2. lonosiHuTEIbHAS JIUTEpaTypa
1. T'muaka H.JL. O6mas xumust : yaeoHoe nocobue miist By3os / H. JI. I'mmaka. - 11-e uzg. - M.-JL.
: Xumus, 1964. - 688 c. : un., Tadin. - UMen. ykas.: c. 669-670. - [Ipeam. ykas.: c. 671-688. (aynn: 37 3k3.;
Bcero 37 9k3.) (Hanmmune B Oubmmotexe TYCVYP - 37 5k3.)
2. Xumus: YuebHoe nocodue / I'. B. CmupHoB, I'. M. SlkyHuna; MuHHCTEpCTBO 00pa3oBaHUs
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Poccuiickoit ®enepanuu, ToMCKHMII rOCYIapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U PaJUOIIICK-
TpoHukHu, Kadeapa TexHomoruu paanodneKTpoHHo# anmapaTypsl. - Tomck : TMIIIO, 2000. - 157 c. : un
(mamumune B 6ubmmorexke TYCVYP - 31 3k3.)

3. T'mnuka H.JI. 3agaum u ynpaxkHenus 1o obmieit xumuu : YuebHoe nocodue aist By3os / H. JI.
['muuka. - 20-e u3n., crepeorut. - M. : Xumus, 1973. - 263[1] c. : un. - b. u. (Hanuuune B bubmoteke TY -
CVYP - 38 3K3.)

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

5. Yukwun E.B. Xumus [Tekcrt]: yuebHoe mocooue / E. B. UnkuH; MunuctepcTBO 00pa3oBaHus 1
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. (nanuuue B 6udmoreke TYCVYP - 62 3k3.)

6. Xwumusa: YueOnoe nmocodbue / Hukun E. B. - 2012. 170 c. [DnextpoHHBIHA pecypc] - Pexxum no-
ctyna: http://edu.tusur.ru/publications/1138, nara obpamenus: 01.04.2017.

12.3 YueOHO-MeTOAHYECKHE MOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs

1. Xwumwus: Metoauueckue ykasaHHs JUIsl IPOBEIACHUS MPAKTHUECKUX 3aHATUH, 1a00paTOPHBIX
paboT 1 OpraHu3alui CaMOCTOSTENILHON PabOThI CTYAEHTOB MO qucHUIuInHe «XuMus» / Tuxonosa M. B.
- 2015. 26 c. [DnextpoHHBINA pecypc] - Pexum moctyma: http://edu.tusur.ru/publications/5137, nara 06-
pamenusi: 01.04.2017.

2. Yuxkun E.B. Jlabopatopubie paboTbl mo xumuH [Tekct]: yaeOHO-MeToauueckoe nocodue / E.
B. Yukun; MunuctepctBo oOpa3oBanust u Hayku Poccuiickoit ®@eneparyn, ToMCKUi ToCynapCTBEHHBIH
YHUBEPCUTET CUCTEM yIpaBiieHus U paguosinektpoHuku (Tomck), Kadeapa pananosnekTpoHHBIX TEXHOIO-
TUI 1 9KoNorudeckoro Mouutopunra. - Tomck : TYCVYP, 2012. - 77 c. : un., Tabn. - bubmmorp.: c. 73. (Ha-
nugne B onbmmoreke TYCVYP - 51 5k3.)

3. UYwuxkun E.B. Coopuuk 3amau o obmei xumuu [Teker] : yaeOHO-MeTonuueckoe mocodue / E.
B. Uukun; pen. kana. xuM. Hayk A. U. 'anmanos; pen. C. 5. AnekcannpoBa; MUHHUCTEPCTBO 00pa30BaHUS
u Hayku Poccuiickon ®@enepanyu, TOMCKUI rocylapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHUS U pa-
nuoaekTpoHuku (Tomck). - Tomck: Tomckuii rocyiapCcTBEHHBIM YHUBEPCUTET CUCTEM YIIPABIICHUS U pa-
T03IeKTpoHUKH, 2015. - 296 c. (Hanuuue B 6udbmmorexke TYCVYP - 100 5k3.)

4. JlaGopaTopHbie paOOTHI 10 XUMUU: YUueOHO-MeToardeckoe nocodbue / YUukun E. B. - 2012. 78
c. [Dnexrponnsiii pecypc] - Pexxum nmoctyma: http://edu.tusur.ru/publications/3020, mgara oOparmeHus:
01.04.2017.

5. COopHHK 3a7a4 U yrnpakHeHHH 1o o0mier xumun: COOPHUK 33/1a4 M YIPaXHEHUH 1Mo 001eit
xumun / Ywkwn E. B. - 2012, 220 c¢. [DnekrpoHHbIi pecypc] - Pexum mgoctyma:
http://edu.tusur.ru/publications/642, nara o6pamenus: 01.04.2017.

12.3.2 YuyeOHO-MeTOAMYeCKHE TOCOOMS JIsI JIML ¢ OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

Y4eOHO-MeToIMUeCKUEe MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM paboThl 00ydaromuxcs
U3 YMClla MHBAIMJOB MPEAOCTABIAIOTCSA B (hopMax, aAalTHPOBAHHBIX K OTPAHUYEHUSM UX 37I0POBbS H
BOCHPUSATHS UH(DOPMAIUH.

JL1s1 i1 ¢ HApYIIeHUSIMM 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe yBETMUEHHBIM HIPUPTOM.

JI1s1 M1 ¢ HAapyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU hopme.

JL1s1 i1 ¢ HApYIIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B Ie4aTHOU hopme.
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12.4. ba3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMBbI B Tpedyemoe
NporpaMMHoe odecredeHune

1. http://edu.tusur.ru — Hay4HO-00pA30BATEIBLHBIA TOPTAT

2. http://www.chemistry.narod.ru, http://www.xumuk.ru — nHpOpMaIIMOHHO-CTIPABOYHBIC PECYp-
CBI

3. http://elibrary.ru — Hay4Has 37IeKTpOHHAsT OMOIMOTEKA

4. http://Www.twirpx.com — 3JI€KTPOHHBIE KHUTH 110 XUMHUHU

5. http://mv-tihonova.ucoz.ru - uHGpOpMaMOHHBIN calT ms ctyneHToB TYCYPa

13. MaTepuajibHO-TEXHHYECKOe O0ecredeHue U CHUIINHbI
13.1. O6mue TpeGoBaHNs K MATEPHAJBHO-TEXHUYECKOMY 00ecIe4eHUI0 U CIUTIINHBI

13.1.1. MaTrepuaibHO-TEXHMYECKOE O0ecrievyeHue /sl JIEKIMOHHbIX 3aHATHH
st mpoBeieHust 3aHATHI JEKIIMOHHOTO TUIIA, TPYIIIOBBIX W HHIUBUIYATbHBIX KOHCYJIbTAIUHN,TE -
KYIIIETO KOHTPOJISL U MPOMEKYTOUHOM aTTECTAI[UU UCTIOB3yeTCsl yueOHast ayIuTOpus, C KOJTMYECTBOM TIO-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOM W CTaHAApTHOW ydeOHO# mebenbro. Mmerores
HaTJISIHbIE TOCOOUS B BUJIE MPE3CHTAIUI TI0 JICKIIMOHHBIM pa3/iesiaM JUCIUILTHHBL.

13.1.2. MaTepuaJibHO-TEXHUYeCKOe obecnevyeHue I NPAKTHYECKUX 3aHATHI
JUIs mpakTHUUECKUX 3aHATUI HCHOJNb3yeTcs ydeOHas ayIuTOpHsl, ¢ KOIUYECTBOM IOCAJOYHBIX
MecT He MeHee 22-24, 00opyaoBaHHasi MAarHUTHO-MapKEPHOU TOCKOM M CTaHIapTHOM yueOHOU MeOebio.

13.1.3. MaTepuajbHO-TEXHHYECKOe o0ecnedyeHne J1JIs J1adopaTopHbIX pador
Jliis mpoBeeHust 1a00paTOPHBIX 3aHATHH MCIIONB3YETCsl XMMHUUYECKasl 1abopaTopHsl, pacONI0KeH -
Has o anpecy 634050, r. Tomck, np. Jlenuna, 40, 4 stax, aya. 424. CoctaB obopynoBanusi: mabopatop -
HBI€ CTOJIbI, BBITSDKHOM IIKa(, XUMUYECKas MOCyAa, XUMUUYECKUE PEAKTUBBI, KAJIOPUMETPBI, HA0OP apeo-
METPOB, BOJIsiHAsi OaHs, TEPMOMETPBI, IMEKTPHUECKAs TUTUTKA, METAJUTMYECKUE U IPaUTOBBIC AIIEKTPO/IBL,
IITaTHBBI.

13.1.4. MaTepuaibHO-TEXHMYECKOe o0ecredeHue JJIs1 CAMOCTOSITE/IbHOI PadoThI
Jlist caMmocToATeIbHONW PaboThl UCIIONB3YeTCs YucOHas aynuTopusi (KOMIBIOTEPHBIN KJacc), pac-
nojoxeHHast o axgpecy 634050, r. Tomck, np. Jlenuna, 40, 2 stax, aya. 233. CoctaB 000pyIOBaHMS:
yueOHast mebenb; kommnbloTepsl kiacca He Hike [I9BM INTEL Celeron D336 2.81'T1. - 5 miT.; kKoMnbio-
tepsl noakmoueHbl k ceth UHTEPHET u o0ecneunBaioT AOCTYN B AJIEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCUTETA.

13.2. MaTepuajJbHO-TeXHUYECKOe o0ecnedeHne JUCHUIITHHBI 1JIs1 JIHI ¢ OrPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3/10POBbS

OcBoenue nucuuiuivHbl unaMu ¢ OB3 ocyiecTBisieTcsl ¢ UCIONIb30BAHUEM CPEICTB 00ydeHUs
00I1Iero 1 CrenuaIbHOTO Ha3HAYCHHMS.

[Ipu 00y4eHUH CTY/ICHTOB ¢ HAPYLIEHUAMHM CJIyXa MPEAYCMOTPEHO UCIOJIb30BAaHUE 3BYKOYCHITU-
BalOIEH amnmaparypbl, MYJIbTUMEIUWHBIX CPEACTB U APYIHMX TEXHUYECKUX CPEICTB MpUeMa/mepenadu
yueOHOM MHpOpMaLMK B TOCTYIHBIX (pOpMax JUisl CTYAEHTOB C HapYIICHUSMHU CllyXa, MOOUILHOU cHCTe-
MbI OOY4YEeHHUsI JJIs1 CTYJCHTOB C MHBAJIUIHOCTHIO, MOPTATUBHOW MHIYKIIMOHHON CUCTEMbI. YueOHas ayau-
TOpHUsI, B KOTOPOH 00y4arOTCsl CTYACHTHI C HapYIICHUEM CIIyXa, 000pyIOBaHA KOMITBIOTEPHOU TEXHUKOM,
ayMOTEXHUKOW, BUACOTEXHUKOU, SJIEKTPOHHON JOCKOM, MYJIbTUMEIUIMHON CUCTEMOM.

[Ipu oOyueHnn CTYICHTOB ¢ HAPYLIEHUSIMH 3PEHUSIMU TIPEIYCMOTPEHO MCIOIB30BAaHUE B JICKITU-
OHHBIX M y4EOHBIX ayIUTOPHSIX BO3MOXHOCTH MPOCMOTpA YIAJICHHBIX OOBEKTOB (HAmpuUMep, TEKCTa Ha
JIOCKE WJIM CJIaii/1a Ha YKpaHe) MpH MOMOIIU BUICOYBEIUYUTENCH IJIs1 yIAJICHHOTO ITPOCMOTpa.

[Tpu 00y4eHUU CTYICHTOB ¢ HAPYUIEHUSMH ONOPHO-ABUraTeIbHOI0 ANNAPATA UCIOIb3YIOTCS
aJbTepHATUBHBIE YCTPOMCTBA BBOJA MH(OpPMAIMK U JPyrue TEXHUYECKHUE CPEICTBA IMpHUEMa/TIepeaadn
yaeOHOM MH(pOpMaUU B JOCTYIMHBIX (opMax AJisi CTYICHTOB C HApPYHICHHSIMH OMOPHO-IBUTATEIHHOTO
arnmapara, MOOWJIHHOM CHUCTEMBbI 0OYUEHHUS IS JIFO/IeH ¢ MHBAJTUIHOCTBIO.

14. ®oHa OLEHOYHBIX CPEACTB

14.1. OcHoBHBbIE TPeOOBaHMA K (JOHTY OLIEHOYHBIX CPEICTB U METOANYECKHE PeKOMEH1allun
q)OH}I OLCHOYHBIX CPCACTB U THUIIOBBIC KOHTPOJBHBIC 3aaaHWsA, UCIIOJIB3YEMBIC IS OLICHKU C(l)Op-
MHUPOBAaHHOCTH U OCBOCHHS 3aKPEIUIEHHBIX 32 JUCUUILIMHON KOMMETEHIMH MpU MPOBEACHUH TEKYLIEH,
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MPOMEXYTOYHOH aTTecTalluy 10 TUCIUIUIMHE PUBEICH B MPUIIOKEHUU K pabodeil mporpaMme.

14.2 Tp660BaHI/Iﬂ K q)OHJIy OLCHOYHBIX CPEACTB AJid JIUI ¢ OrPAaHUYCHHBIMUA BO3MOKHOCTSAMHA

310POBbA

I[HH CTYACHTOB C MHBAJIMJHOCTBIO IMTPEAYCMOTPCHBI JOIMMOJIHUTCIIBHBIC ONCHOYHBIC CPEACTBA, ICPC-
YCHBb KOTOPBIX YKa3aH B T36J'II/IHC.

TaﬁJmua 14 — Z[OHOIIHI/ITGJILHLIC cpeacrBa OuCcHUBaHMSA TJIA CTYICHTOB ¢ THBAJIUJIHOCTBIO

Kareropuu ctynenTos

BI/II[I)I JOIIOJTHUTCIBHBIX OLICHOYHBIX
CpeAcCTB

@DopMBbI KOHTPOJISI U OLIEHKU
pe3ynbTaToB 00y4eHUs

C napymeHusMu
ciyxa

TecThl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

[MpeumyIecTBEHHO MUCHMEHHAS
poBepKa

C napymeHusMu
3peHHUs

CobecenoBanue 10 BOIIPOCaM K 3a4eTy,
OIIpOC MO TEPMUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C napymeHusMu
OIIOPHO-
JBUTATEILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOSTENbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYI]_[eCTBeHHO JUCTaHIITMOHHBIMHA
METOAaMU

C orpaHUyYEHUSIMH 11O
O0IIEeMeTUITUTHCKIM
MTOKa3aHUSM

TecThl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenMy1iecTBEHHO IPOBEpPKA
METOJIaMH, UCXO/ISl U3 COCTOSTHUS
00ydJaronierocst Ha MOMEHT TPOBEPKHU

14.3 MeToau4ecKue peKOMEHIANMH 110 OLEHOYHBIM CPeICTBaM JIsl JIMI ¢ OTPAHNYECHHBIMH
BO3MOKHOCTSIMH 3/10POBb

Hns crynentoB ¢ OB3 npenycmarpuBaercst ocTynHas popMa MpeIoCTaBICHHS 3a/1aHUi OLIEHOY -
HBIX CPEJICTB, & IMEHHO:

- B IleyatHoi (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METOJIOM YTEHUSI ACCUCTEHTOM 3aJIaHus BCIIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPJIOTIEPEBOIA.

CryneHTaM C MHBJIWAHOCTBIO YBEJIIMYMBAETCS BPEMsl Ha IOJTOTOBKY OTBETOB Ha KOHTPOJIbHbBIE
BOTPOCHI. J[JIsl TAKMX CTYAEHTOB IpeIycCMaTpUBaeTCsl JOCTyMHas (popMa mpeaocTaBIeHUs] OTBETOB Ha 3a-
JTaHWs, @ UMEHHO:

- MMCbMEHHO Ha OyMmare;

- HabOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPEJICTAaBICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS PE3Yy/IbTATOB OOy4YEHHS] MHBAJIWIOB MO AUCLMILIMHE MpPEeAycMaTpUBaeT
npegocTaBieHue nHGopmauu B popMax, alaiTUPOBAHHBIX K OTPAHUYEHHUSM UX 310POBbsI U BOCHIPUSATHS
uHbOpMaIUK:

JL1s1 a1 ¢ HapyIIeHUsIMH 3PeHus:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JIM1 ¢ HApYLIeHUsIMH CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

JI1s1 1M1 ¢ HAapYLIEeHNsIMH OIIOPHO-ABUIATeJILHOIO aNapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B IeyaTHoOU (opme.

[Tpu HEOOXOAMMOCTH 1711 OOYUAIOLIUXCS C MHBAIMIHOCTBIO MIPOLIEypa OLICHUBAHUS PE3YJIbTaTOB
00y4eHUs1 MOXKET MPOBOIUTHCS B HECKOIBKO ITAIOB.
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1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpaKkTUKU) U TPEACTaBIAET CO00M COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuajoB (TUIIOBbIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUTSL U3MEPEHUS] YPOBHSI IOCTHKEHUS CTYICHTOM YCTAHOBJIEHHBIX PE3YJIbTATOB OOYUECHHS.

®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-
MOCTH U IPOMEKYTOYHON aTTeCTalliu CTYICHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

Kon DopMyaHpOBKa KOMIIETEHLIUU Otanbl GOpMUPOBAHUS KOMIIETEHLIUH
OK-1 CIOCOOHOCTBIO K a0CTPAaKTHOMY MBIIIJIEHUIO, | [I0JKeH 3HaTh OCHOBHBIE TOHATHUS U 3aKO-
aHaJIU3Y, CHHTE3Y Hbl XUMHH, TEOPETUUECKUE OCHOBBI CTPOE-

HUS BEIIECTBA, CBOIICTBA BEUIECTB U UX pe-
aKIIMOHHYIO CITIOCOOHOCTH, YCIIOBUS TPO-
TeKaHUs peakiuii, pakTopbl, BIUAIOIIUE HA
CKOpPOCTb Y HAlPaBJICHUE NMPOTEKAHUs pe-
aKIUU, SJHEPTeTUYEeCKUEe U3MEHEHHUS B IIPO-
1[ecce MPOTEKAHMsI PEAKIIUU, CTIOCOOBI BbI-
pa’keHUsI KOHIIEHTPALU U CBOMCTBA
PacTBOPOB 3JIEKTPOJIUTOB U HEIIIEKTPO-
JIUTOB, OTIpe/IeTICHIE KUCIOTHOCTHU CPEIbl,
3aKOHOMEPHOCTH MPOTEKAHUS AIEKTPOXH-
MUYECKHUX MPOIIECCOB, IPOLECCHl KOPPO3UH
METAJIJIOB U METO/IbI 3aLIUTHI OT
KOPPO3HH,0CHOBHBIE CIIOCOOBI aHANIN3a I10-
Jy4aeMbIX 3HAaHUW U CHHTE3a HOBBIX 3HA-
HUH.;

JlomKeH yMeTh MBICTUTH a0CTPAaKTHO, aHA-
JU3UPOBATH YCJIOBUS MPAKTUUECKUX 3a]1a4,
HCII0JIb30BaTh TEOPETUUECKUE 3HAHUS IJIs
pelIeHus MPaKTHUECKHUX 3a/1a4, 17151 HHTep-
MpeTaluu Pe3yabTaTOB HKCIIEPUMEHTA, UC-
MI0JIb30BaTh AJITOPUTMBI PEIICHUS TPAKTH-
YECKHX 3a/1a4, CHHT€3UPOBAaTh HOBBIE METO-
JIbl peleHus: mpodeccuoHaIbHbIX 3a/1a4;
JlomxeH BIajeTh HABbIKAMM aHAJIM3a IKC-
MEePUMEHTAJIbHBIX JIaHHBIX, HABBIKAMH I10-
CTAaHOBKH 1I€JIeH U 3a]1a4 SKCIIEPUMEHTA,
UCXOJISl U3 TEOPETHUUECKHUX MPEIIOCHUIOK;
HABBIKAMU 00pa0OTKH PE3yabTATOB JKCIIE-
pPUMEHTa C UCIIOJIb30BaHUEM (PU3UKO-MaTe-
MaTHYECKOr0 arrapara; HaBbIKaMHi CUHTE3a
HOBBIX 3HAHUI Ha 0a3e IKCIePUMEHTAIIb-
HBIX JJAHHBIX;

OO0me XapaKTepUCTUKU TOKa3aTeleid M KPUTEPHEB OIICHWBAHMS KOMIICTEHIIMA Ha BCEX JTamax
NpUBENICHBI B Ta0OmuIe 2.
Tabmuia 2 — O0mue XapaKTepUCTHKH TTOKa3aTesed U KPUTEPUEB OLICHMBAHUS KOMIIETEHIIHIA IO ATaram

[Tokazarenu n
3HaTh Ymers Bnaners
KPUTEPHUH
OtnnyHo (Beicokuit | OOnanaet paxtuueckumu |OOnagaeT quanazoHoOM Kontponupyer pabdoty,
YPOBEHbB) U TEOPETHUECKUMU 3HAHU- | IPAKTUUECKUX YMEHUH, IIPOBOJUT OLIEHKY, COBEP-
SIMU B TIpeJIeNIaX u3ydae- | TpeOYyeMBIX JJIsl pa3BUTHs | IIEHCTBYET JICHCTBHS pa-
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MOM 00JIaCTH C MIOHMMAaHU- | TBOPYECKHX pelIeHuil, adb- | 60ThI
€M TpaHuI] IPIMEHUMOCTH | CTParupoBaHus MpoodIeM
Xoporo (6a30Belii | 3HaeT (akTel, npuHIMNbL, |O6NagaeT 1uana3oHoOM beper 0TBETCTBEHHOCTH 32
YPOBEHB) MPOIIECChI, OOIIHNE MOHSA- | TPAKTHYECKUX YMEHUH, 3aBepIleHHE 3a/]]a4 B UC-
THS B IIpeJiesiaX u3ydae- | TpeOyeMBbIX sl pellieHusl | CIel0OBaHuU, IpHucrnocad-
MoH 061acTH OIIPEEIEHHBIX IPOOJIEM B | TMBACT CBOE MOBEJICHUE K
00J1acTH UCCIIeI0BaHUs 00CTOSITENBCTBAM B pellie-
HUU NpobIeM
VYnosnerBoputenb- | Obnagaer 6a3oBbiMU 00- | OGs1a1aeT OCHOBHBIMH Pabotaer npu npsimom Ha-
HO (ITOPOTOBBIN IIUMU 3HAHUSMU YMEHUSIMH, TpeOyeMbIMH | OJIFOJICHUN
YPOBEHbB) JUIsL BBITTOJTHEHUS TIPOCTHIX
3amaq

OK-1: cnocoOHOCTBIO K a0CTPAKTHOMY MBIIIJICHUIO, aHATN3Y, CHHTE3Y.

2 Peanu3zanus koMneTeHIuii

2.1 Komnerenuusa OK-1

Jlist opMupOBaHHS KOMIIETEHIIMN HEOOXOMMO OCYIIECTBUTH PSJT ATAIOB. DTarbl (HOPMUPOBAHUS
KOMITETEHITUH, TTPUMEHSIEMbIE ISl STOTO BUABI 3aHATHI U MCMOIb3yeMbI€ CPEJICTBA OICHUBAHUS IpEN-
CTaBJIEHBI B TAOIHIIE 3.
OPMHUPOBaHUsI KOMIIETEHIIMH U UCTIOJIb3YEMbIE CPEICTBA OIICHUBAHUS

Tabmuma 3 — Drarnsl

Cocras

3HaTh

YMeTb

Baanern

ConepxaHue 31a-
I10B

OCHOBHBIE IOHATHS U 3a-
KOHBI XUMUH, TEOpETUYE-
CKHE OCHOBBI CTPOCHHUS
BEIIleCTBa, CBOMCTBA Be-
IIECTB U UX PEAKITMOHHYIO
CHOCOOHOCTD, YCIIOBUS
MPOTEKAHUS PEAKIUH,
(akTOpBI, BIUSIOIUE HA
CKOpPOCTb Y HaIllPaBJICHHUE
MPOTEKaHUS PEaKLUH,
SHEPTeTUYECKHUE U3MEHE-
HUS B MPOIECCe MPOoTeKa-
HUS PEAKIINH, CTIOCOOBI
BBIPAKEHUSI KOHIIEHTpa-
LM ¥ CBOMCTBA pacTBO-
POB BJIEKTPOJIUTOB U HE-
AJIEKTPOJUTOB, OIpeIese-
HUE KUCIIOTHOCTH CPE/IbI,
3aKOHOMEPHOCTH MPOTEKa-
HUS JIEKTPOXUMHUYECKHUX
MIPOIIECCOB, MPOIECCHI
KOppO31H METAJIJIOB U Me-
TOJIBI 3AIUTHI OT KOPPO-
3UU,0CHOBHBIE CIIOCOOBI
aHaJM3a MoJIy9aeMbIX 3Ha-
HUM U CUHTE3a HOBBIX 3Ha-
HUH.

MBICJTUTh a0CTPAKTHO,
aHaIIU3UPOBATh yCIIOBUS
MPAaKTUYECKHUX 3a/1a4, HC-
MOJIb30BaTh TCOPCTUYUC-
CKHUE 3HAHUS JIISl pEIICHUS
MPAKTUYECKUX 3a1ad, JJIs
MHTEPIPETAINN PE3yJIbTa-
TOB IKCIIEPUMEHTA, UC-
MOJI30BATh AJITOPUTMBI
pelIeHNs TPaKTUIECKUX
3ajJ1a4, CHHTE3UPOBATh HO-
BBIC MCTO/IbI PCIICHU A
npo¢eCCHOHATBHBIX 3a/1a4

HaBbIKaMU aHaJIM3a JKCIe-
PUMEHTAIILHBIX JaHHBIX,
HaBbIKaMH MOCTAHOBKHU
LeJIed ¥ 3a1a4 YKCIepu-
MEHTa, UCXO/Isl U3 Teope-
TUYECKUX MPEIMOCHLIOK;
HaBBIKAMH 00pabOTKH pe-
3yJIBTaTOB YKCIIEPUMEHTA C
HCIIOJIb30BaHUEM (DU3UKO-
MaTeMaTUYECKOro arra-
para; HaBbIKaMU CHHTE3a
HOBBIX 3HAHUI Ha Oa3e
AKCIEPUMEHTAIbHBIX JIaH-
HBIX

Bunn! zanstui

* lHTepakTUBHBIE MPAK-
TUYECKHUE 3aHATHS,
* HurepakTuBHBIE 1a00-
paTOpHBIE 3aHATHUS;

* VHTepakTHBHBIE ITpaK-
THYECKUE 3aHATHS,
* lHTepaKkTUBHBIE 1a00-
paTOpHBIE 3aHATHUS;

* lHTepakTUBHBIE NTPAK-
TUYECKUE 3aHATHS,
* HurepaxkTuBHBIE 1a00-
paTOpHBIE 3aHATHS,
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* HVHTepaKkTUBHBIE JIEK-
LMY

* IIpakTnueckue 3aHs-
TUS;

» JlabGopaTtopHsie pabo-
THBI,

o Jlekuuu;

* CamocTosTenbHas pa-
ooTa;

* HHTepaKTUBHBIE JIEK-
LUH;

* IIpakTnueckue 3aHs-
THUS;

» JlabopaTtopHbie pabo-
THI,

» Jlexumuy;

* CamocTosiTenpHas pa-
0oTa;

» JlabGopaTtopHbie pabo-
THI;

* CamocTosTenbHas pa-
0oTa;

Hcnonb3yembie
CpeICTBa OICHUBA-
HUS

* KonrponpHas pabora;
* Otuer no UHIAUBUIY-

ATbHOMY 3a/IaHUIO;

* DK3aMeH;

* KoOHCHEKT caMOnoAro-
TOBKU;

* Oruer no 1aboparop-

HOI1 paboTe;
* Omnpoc Ha 3aHATHUSX;
e 3auer;

» KoHntpomnbHas pabora;
e OTueT N0 UHJIUBHUITY-

IIbHOMY 33JIaHUIO;

* DK3aMeH;

e KoHcCIEKT caMOIIoAro-
TOBKHU;

* OrtueTt no nabopatop-

HOI1 paboTe;
e Omnpoc Ha 3aHATHSIX;
* 3auerT;

* Oruer no naboparop-
HO1 pabore;

* OT4eT 1o UHIUBUAY-
ATBHOMY 3aJIaHUIO;

e DK3aMCH;

* 3auer;

DopMyJIMpPOBKa MOKA3aTeJIe U KPUTEPUEB OLEHUBAHUS JAHHOW KOMIIETCHIMU IPUBEICHA B Ta-

onure 4.
Ta6muna 4 — [TokazaTeny ¥ KPUTEPUH OLIEHUBAHHS KOMIIETSHIIMH Ha dTanax

Cocrasn 3HaTh VYMmeTh Bnanets
OtinyHO * Bocnpownssoaut Teo- * Pemaer pazHoIuIaHo- * CB00OOIHO omepupyer

(BBICOKMI YPOBEHB)

pETUYECKHI MaTepral
0€e3 HCIOJIb30BaHUs
y4eOHOT0 TTOCco0ws;

* CB00OJHO M3Naraer
MaTepHall B yCTHOU (op-
Me;

* AHanu3upyer u Boc-
MIPOU3BOIUT B3aMMOCBSI3b
XUMHYECKHUX TIOHATUN U
3aKOHOB;

* 3HaeT OCHOBHBIE TIOHS-
THUSL XUMHH;

* CBobonHO opmynu-
pYyeT XUMHUYECKHE 3aKO0-
HBI;

* MPEICTaBISIET CIIOCO-
OBI ¥ Pe3yIbTATHI UC-
MOJIb30BAHUS Pa3TUIHBIX
METOJIOB a0CTPAKTHOTO
MBIIUICHHS, aHAIH3a |
CHHTE3a;;

BbIC IPAKTUIECKHE 3a71a-
YU C HCIIOJIb30BaHUEM
TEOPETUYECKUX 3HAHU;
* YMeeT NpUMEHHUTH I10-
JTy4CHHBIC 3HAHUS JUIS
UHTEpIpeTalnu pe-
3yJBTaTOB SKCIIEPUMEHTA,
CaMOCTOSITENILHO cop-
MYJIPOBATh BHIBOJIEI,

¢ CamoOCTOSATENIbHO aHa-
JU3UPYET CXOIUMOCTh
MOJTYYEeHHBIX pe3yibTa-
TOB HKCIIEPUMEHTA C TEO-
pPETUYECKUMH TIPe/I-
MOCBUIKAMU;

* MBICITUT a0CTPAKTHO U
CaMOCTOSITENILHO aHAJH-
3UPYeT yCIOBHS MPAKTHU-
YEeCKHX 3a/1a4;

* CaMOCTOSITEITLHO CHH-
Te3UpyeT HOBBIE METO/IbI
peLICHHS TPAKTUIECKUX
3ajay;

METOIMYECKUMH yKa3a-
HUSIMU K BBITIOJIHCHHIO
9KCTIIEPUMEHTA M OpTaHU-
3yeT paboTy B KOMaH/IE;

* Crpour rpapuyeckue
3aBUCUMOCTHU U 0Opada-
TBIBAET PE3YIbTATHI IKC-
HEpUMEHTA;

* CamMocToATeNnbHO opra-
HHU3YET JOMOJTHUTEIbHBIN
9Tar NOCTaHOBKH JKCIIe-
PUMEHTA /ISl TTOJTyYSHHSI
YJOBJIETBOPUTEIHLHOTO
pe3yiabTara;

* (CamocTosTeNnbHO aHa-
JM3UPYET SKCIEPUMEH-
TaJbHbIE JJAHHBIE U CO-
CTaBIISIET OTYET B TeUe-
HHE [UTAHUPYEMOTO 3aHs-
THS;
* CamMOCTOATEeNbHO CUH-
TE3UPyeT HOBbIC 3HAHUS
Ha 0a3e HKCIepUMEH-
TaJTbHBIX TAHHBIX;

Xoporio (6a30BbIi
YPOBEHD)

* YacTuyHO H3araer
marepuai B yCTHOH (op-
Me;

* Pemaer MPAKTUYCCKUC
3aJa4n 0a30BOro YpOBHA
C UCITIOJIb30BAHHUEM TCO-

* Onepupyer MeTonYe-
CKUMU yKa3aHUSIMU K BbI-
TTOJTHEHUIO YKCIICPUMEH-
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* 3HaeT OCHOBHBIE MOHS-
THUS] XUMUH;

* DopMmynupyeT XUMH-
YeCKHE 3aKOHBI;

* Bocnpownssoaut Teo-
PETUYECKHI MaTepual C
HCII0JIb30BaHUEM TEOPE-
TUYECKHUX 3HAHUI WIIN
yueOHOro nocoous;

* IloHnMaeT BO3MOXHO-
CTH BCEX METO/I0B a0-
CTPAKTHOT'O MBILUICHUS,
aHaiM3a 3a7a4y U CUHTE3a
WX PEUICHU;;

PETUYECKUX 3HAHWHA WITH
y4eOHOT0 1ocoous;

* VMeeT NpUMEHHUTH T10-
JY4YCHHBIC 3HAHUS JUIS
MHTEPIPETAINN Pe-
3yJBTaTOB SKCIIEPUMEHTA,
chopMyIMpoOBaTh BHIBO-
JIbI C MCTIOJIH30BaHUEM
y4eOHOTO TTocoOus;

* AHaJIM3UpyeT CXOMH-
MOCTb TIOJTYYEHHBIX pe-
3yJIBTaTOB SKCIICPUMEHTA
C TEOPETHYECKUMHU TIPEI-
MOCBUIKAMH C ITOMOIIBIO
PYKOBOIUTEIS] KOMaHIbI
WY TIPETIOIaBaTelIs;

* MBICTUT a0CTPAKTHO U
CaMOCTOSITENIFHO aHAJTHU-
3UpYeT YCJIOBHSI MPAKTH-
YEeCKHUX 3a7ay;

* CaMOCTOSITEJILHO WJIH C
MIOMOIIIBIO TIPETIOIaBaTe-
JIs1 CHHTE3UPYET HOBBIE
METO/IBI PEIICHUS TIPaK-
TUYECKUX 33/1a4;

Ta C TIOMOIIBIO PYKOBO-
JUTEIS] KOMaH/Ibl WJTH
IperoiaBares, OpraHu-
3yeT paboTy B KOMaH/I¢,

* Crtpout rpaduyeckue
3aBUCHUMOCTHU U 00palda-
TBIBAET PE3YIBTATHI IKC-
HEePUMEHTA;

* OpraHu3syeT I0TOJHU-
TENBHBIA ATAIl MOCTaHOB-
KU DKCTIEPUMEHTA IS
TIOJTyYSHHUS YIOBIETBOPH-
TEJILHOTO Pe3yJibTaTa ¢
TIOMOIIIBIO PYKOBOTUTEIIS
KOMaH/IbI WJIM TIpETofa-
BaTels;

* AHanus3upyer JKcIe-
PUMEHTAJIbHBIC JaHHbBIC U
COCTaBIISIET OTYET Ya-
CTHYHO B TCYCHHUE TIAHH-
pPYEMOro 3aHsATus, CaMo-
CTOSITETILHO HJTU TIPH T10-
MOIIM PYKOBOJIUTES KO-
MaH/Ibl WX TIPEIo/iaBare-
TS

* CaMOCTOSATEIbHO WIH
C MOMOIIIBIO MIPero/iaBa-
TEJIs CAHTE3UPYET HOBBIE
3HaHUs Ha 6a3e HKCIepu-
MEHTAJIbHBIX JaHHbIX;

VY I0BNETBOPUTENBH
0 (TTOpPOTrOBBIN
YPOBEHB)

* 3HaeT OCHOBHbIE MOHS-
THUSI XUMHU;

* YactuyHo dpopMynupy-
€T XUMUYECKUE 3aKOHBI;

* Bocnpownssoaut Teo-
PETUYECKHI MaTepua C
HCIIOJIb30BAaHUEM yueO-
HOT'0 II0COOUS;

* [loHuMaeT BO3MOXKHO-
CTH OCHOBHBIX METOJIOB
a0CTPaKTHOTO MBIIILJIE-
HUs, aHAJIM3a 3a/1a49 1
CHHTE3a UX PEIICHHUII;;

* Pemaer npakruueckue
3a1a4u 6a30BOr0 YpOBHS
C UCTOJIb30BaHUEM y4eO-
HOTI'0 IT0CO0uS;

* C IIOMOIIBIO Tperno/a-
BaTelIsl aHAIU3UPYET
YCJI0BUSA NPAKTUUCCKUX
3aj1ad;

* C ITOMOIIBIO TIPETo/a-
BaTeJsl CHHTE3UPYET HO-
BbIC MCTO/IbI PCIICHUA
NpaKTHYECKHX 3a]1ay;

* BhInonHseT SKCIepu-
MEHT C IMTOMOIIBIO PYKO-
BOJHUTENS KOMAHbI HIIH
MIPETIOIaBaTelIs,

* Crpour rpaduyeckue
3aBHCHMOCTH U aHAIU3H-
pyeT pe3ysbTaThl IKCIIe-
PUMEHTA;

¢ CocTaBisIET OTYET IO
pe3yabpTaTaM dKCIepu-
MCHTA YaCTHUYHO B TCUC-
HUE TIAHUPYEMOTO 3aHs-
TUS WIM B HEAYOAUTOPHOE
BpeMs PU TIOMOIIHU PY-
KOBOIUTCIIA KOMAaHIbI
WJIH TIPETIoaBaTes;

3 TunoBble KOHTPOJIbHbIE 3aJAHUSA

I[JISI peaﬂmaunn BBIIHeHepe‘-II/ICJIeHHBIX 3a1a4 O6y‘-IeHI/I$I I/ICHOHB?;yIOTC}I TUIIOBBIC KOHTpOJILHBIe
3aJIaHHs WIIM WHBIC MaTepHaibl, HEOOXOAMMBIC JIJIsl OIIEHKH 3HAHWUW, YMEHUH, HABBIKOB U (MJIHM) OIIBITA JIe-
ATEIHHOCTH, XapaKTePU3YIOIIUX dTarnbl (GOPMHUPOBAHHS KOMIIETSHIIM B MPOIIECCE OCBOCHHUS 00pa3oBa-
TEJIBLHOM MPOrpaMMBbl, B CICAYIOIIEM COCTaBE.
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3.1 Bonpochl Ha caMONOATOTOBKY

— Ilpenmer xumun. ATOMHO-MONEKYJsipHas Teopusi. OCHOBHBIE MOHATHS: aTOM, MOJIEKYJA, XU-
MUYecKUi aneMeHT. lIpocTele M ciioxHble BemiecTBa. SIBieHHMe amnorponuu. MonekyisipHas macca.
Moibs. Monspras Macca. CTEXMOMETPUUECKHUE 3aKOHBI: 3aKOH YKBUBAJICHTOB (TIOHATHE 3KBUBAJIEHTA U IK-
BHUBAJICHTHOM Macchl), 3aKOH MOCTOSHCTBA COCTaBa XMMHUYECKUX COelMHEHUN. ['a30BbIe 3aKOHBI: 3aKOH
00BEMHBIX OTHOILIEHUH, 3aK0OH ABorajpo. Ileproanueckuii 3akOH U TEOPHUS CTPOEHUS XUMHUYECKUX CO-
eIUHEHU.

— CrpoeHue aToMa U IepUOJUUEcKasi cucTeMa 3J1eMeHTOB. KBaHTOBO-MeXaHNYECKasi MOJIEIIb aTo-
Ma. AToMHas opouTainb. @opma aTOMHBIX opouTaiei (s, p). KBantossie uncna. [Tpuniun [Taymm. [IpaBu-
o I'yanpa. [IpaBuno KneukoBckoro. Ilepuoguueckas cucrema U MOPSAAOK 3alOJHEHHUS SHEPTETHYECKHUX
YPOBHEH B CTPYKType aroma. Panycsl aTOMOB U HOHOB. DJIEKTPOOTPULIATEIbHOCTh. DHEPIUsl MOHU3ALUH,
CPOZCTBO K AJIEKTPOHY. VI3MEeHEeHnEe CBOMCTB 3JIEMEHTOB U UX COSAMHEHUH 10 IEPUOJAM U IPYIIIIaM.

— OcCHOBHbBIE BUbl XUMHUECKOU CBs3H. [Ipupona xumudecko cBsi3u. XapakTEPUCTHUKNA XUMUYE-
ckoii cBs3u. KoBasieHTHas CBsi3b, MEXaHU3MBI €e 00pa3oBaHMs: OOMEHHBIHN, TOHOPHO-aKuenTopHbId. [lo-
JSIPHOCTH KOBAJIEHTHOM cBsA3U. Teopusi BaJICHTHBIX CBA3€H U 00BSCHEHUE BAJICHTHOCTHU 3JIEMEHTOB METO-
JIOM BAJICHTHBIX cBsi3ell. OCHOBHOE M BO30YXKJIEHHOE cOCTosiHME aTtoMa. [IpocTpaHCTBEHHas CTpPyKTypa
MouieKkyn1. Tumsl cBs3elt — o, m. loHHas cBsA3b. MeTtaiumnueckast ¢Ba3b. PU3MYECKOE COCTOSHUE BEIIECTBA.
TBepaoe Teno. DHeprusi KpUCTAUIMYECKOW PEeIIeTKU. TUIbl KPUCTAINIMYECKUX CTPYKTYP U UX CBOMCTBA.
[Tonsitue ruOpuanszanyv. OCHOBHBIE TUIBI THOPHUIN3ALINH.

— OcHOBHBIE KJIaCChl HEOPTAHMUYECKHUX coeuHeHMH. Peakironnas cnocoOHocTh BemecTB. Kiac-
cU(UKaINI XUMHYECKUX coeauHeHnid. CteneHb okuciaeHns. OCHOBHBIE KIIACChl HEOPTAaHUYECKUX COEJU -
HeHuil. Kuciorel, conu, ocHOBaHMSI, OKCUIbI, UX KIAacCHU(pUKAIUSI U XUMUYECKUe cBoiicTBa. KucinoTHo-
OCHOBHBIE CBOICTBa BemecTB. CBoiicTBa aMmpoTepHOCTH. PeakimoHHas crmocoOHOCTh aM(POTEPHBIX OKCH -
JIOB U TUAPOKCUIOB. Tunsel coneld. Mi3aMeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB 3JIEMEHTOB IO MEPUOJAaM U
rpynmnam.

— PactBopsl, Tunbel pactBopoB. Ilponecc pactBopenusi. CrocoObl BRIpaKEHHUS KOHLIEHTPAIMH
pactBopoB. PactBOpuMoOcCTh. IlepeHachlieHHbIe pacTBOPbI. DHEpreTuka pacrBopenus. Kpucramnoruapa-
Thl. CBOMCTBA pacTBOPOB HedekTpomuToB. Ocmoc. 3akoH Bant-I'odda. 3akon Payns. Temmeparypa ku-
MIEHUs W 3aMep3aHusi pacTBOPOB. Teopust 31EKTPOIUTHUECKOW Aucconuanuu. CTeneHb AUCCOIMaluy,
KOHCTaHTa auccoranmu. M3otonndeckuit koddduiment. CBOMCTBA pacTBOPOB JIEKTPOIUTOB.

— Xwumunueckas tepMmoanHamuka. [lonarue xumudeckor cuctemsl. Tumbl cucrem. PaBHOBecHOE
COCTOSHME CHCTEMbI. THIBI TEPMOAMHAMUYECKUX MPOIECCOB: OOpaTuMble, HEOOpaTUMBbIE, CaMOIPOU3-
BOJIbHBIE, paBHOBecHbIe. OCHOBHBIC TOHATHUS TEPMOJUHAMHKHU: BHYTPEHHSSI dHEprusi, padora, TerioTa.
[TepBsiii 3akoH TepMoanHaMukh. [ToHsTre sHTANBIMA. TernoBoi 3QdeKT peakinu, 3K30TePMHUECKHUE U
SHAOTEPMUYECKUE PEaKIU. TepMOXUMUYECKUE ypaBHEHUS U UX 0COOCHHOCTH. CTaHAapTHBIE TETIOTHI
oOpa3oBanusl BemiecTB. 3akoH ['ecca, cieactBue u3 3akoHa ['ecca. [lonsrue auTponuu. Bropoit u tpetuii
3aKOH TepMoanHaMUKUA. CaMONPOU30BONIBHBIE MTPOIECChl. DHTANBIUUHBIN U SHTPONUNUHBIA (HAaKTOPHI XH-
MUYeCKUX peakuuid. JHeprus ['md0Oca.

— Xwumuueckas KUHETHKA. [ OMOTeHHbIE U reTeporeHHble peakuuu. CKOpoCTh XUMHUECKOU peakK-
. QakTopsl, BIAMSIOIIME HA CKOPOCTh peaklUuu. BiusHue KOHIEHTpalMM Ha CKOPOCTh pEaKLUUU. 3aKOH
JeUCcTBYIOIMX Macc. KoHCTaHTa CKOPOCTH peakuuu. BivsHue temnepaTypsl Ha CKOpOCTh peakuuu. [Ipa-
Buwio Baut-I'opda. DHeprus aktuBanmu U ypaBHeHHE AppeHuyca. 3aBUCUMOCTb CKOPOCTH PEAKIMU OT
karanuszaropa. Karanuz OOpartumMble 1 HEOOpaTUMblE XMMHUYECKHE peakluu. XUMUYECKOE paBHOBECHE.
KoHcraHTa paBHOBeCHUs. 3aKOH AeicTByromux Mace Ui paHosecus. [Ipunnun Jle-Illarense. Caur xu-
MHUYECKOT'O paBHOBECHS.

— OKHCIUTENIBHO-BOCCTAHOBUTEINIbHBIE peakuuu. CTENeHb OKUCIIEHUS, OKUCIEHUE U BOCCTAHOB-
JIeHHe. DJIEeKTPOIHbIE IPOLECChl. DNEeKTPOIHbIe oTeHal. YpaBHeHue Hepuera. ["anpBannueckuii se-
MEHT. DJIEKTPOXUMHUUYECKHUE IPOLIECCHI. DJIEKTPOABMKYIIAsl CUJIA TaJlbBaHUYECKOro neMeHnTa. Ctanuapr-
HBII BOJOPOIHBIN JIEKTPOJI. DIEKTPOJIU3 B paciiaBe. DIEKTposin3 B pacTBope. 3akoHbl Papanes. Beixon
110 ToKy. Koppo3ust MeTaiioB: XUMHUYECKasl, SJIEKTPOXUMHUYECKas. 3allUTa METAJUIOB OT KOPPO3HH

— @a3oBble paBHOBecus. Pa3za, rereporeHHas U roMmoreHHas cucrema. Ilpasuno ¢a3 ['mb6ca.
Crenierb cBOOOIBI, KOMITOHEHT. OJTHOKOMITOHEHTHBIE CHCTEMBI. JlnarpaMMa cocTostHUS BOAbI. J(narpam-
MBI IUIABKOCTH JIByXKOMIIOHEHTHBIX CHCTEM. OBTeKTHKa. IIpaBuiio pelyara. TBepaple pacTBOpPBI M HX
TUNbl. DUZUKO-XUMUYECKUN aHAJTU3.
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3.2 3auér

— 1. Ilpeamer xumuu. ATOMHO-MOJIEKYJsipHas Teopusi. OCHOBHbBIE TOHSTHA: aTOM, MOJEKYIa,
WOH, XUMHUYECKUH 31eMeHT. [IpocTeie u ciioxHble BemecTBa. Moinb. MonsipHas Macca. DKBUBAJICHT, SKBU -
BajJleHTHas Macca. 2. CTeXMOMETPUUYECKHE 3aKOHBI: 3aKOH SKBHBAJICHTOB (IIOHATHE HKBUBAJIEHTA U IKBHU-
BaJICHTHON MAaccChl), 3aKOH IOCTOSIHCTBA COCTaBa XMMHUYECKUX coequHEHHM. 3. ['a30Bble 3aKOHBI: 3aKOH
00BEMHBIX OTHOIIICHHM, 3aKOH ABOTaJipo, 3aKOH SKBUBaJIEHTOB. 4. CTpoeHHE aTOMa U NMEePUOINYECKast CH -
cTema 3eMeHToB. KBaHTOBO-MexaHUYecKas MoJiesib aToMa. AToMHasi opOuTanb. dopma aTOMHBIX OpOH-
taneu (s, p). 5. Ksanroseie uncna. [Tpunun [Naymu. [IpaBuno I'ynna. [IpaBuno Kineukosckoro. 6. Ilepuo-
JUYECKasi CUCTEMA U NOPAJOK 3alOJHEHHS] HEPreTUUYECKUX YPOBHEH B CTPYKType atoma. 7. Paaumycel
aTOMOB M HMOHOB. DJIEKTPOOTPHULATENBHOCTh. DHEPIUsl HOHU3ALMH, CPOACTBO K AJIEKTpOoHY. M3MeHeHue
CBOMCTB 3JIEMEHTOB M UX COEIMHEHMI 10 nepuojaaM u rpynnam. 8. OCHOBHbIE BUAbl XUMHUECKON CBSI3H.
[Tpupona XMMHUYECKON CBSI3U. XapaKTEPUCTUKU XMUMHUUYECKON cBsi3u. 9. KoBasieHTHas CBS3b, MEXaHU3MBbI
ee oOpazoBaHMs: OOMEHHBIN, TOHOpPHO-aKIenTOpHbIN. 10. ITomsipHOCTH KOBaJeHTHOU CBs3u. Teopwus Ba-
JICHTHBIX CBs3eH M OOBSCHEHHE BAJICHTHOCTH HJIEMEHTOB METOJIOM BaJICHTHBIX cBs3eil. OCHOBHOE M BO3-
OyxneHHoe coctostHue aroma. 11. [IpocTpaHcTBeHHAs CTPYKTypa MOJIeKyl. Tumsl cBsizeid — 6, . 12. Mon-
Has cBsA3b. Metanuueckas cBs3b. 13. dusnueckoe cocTosiHME BelecTBa. TBepoe Teno. DHeprus Kpu-
CTaJUTMYECKOW PEIIeTKU. THIThl KPUCTAJUTMYECKUX CTPYKTYp M ux cBoicTBa. 14. Knaccudukamus xumu-
YeCKHX coeMHeHni. buHapHble coequHenus, ux ocHOBHBIE TuUMbL. CreneHb okucineHus. CoctaB GuHap-
HBIX coequHeHui. 15. Kucnotel, conu, OcHOBaHUS, OKCU/IBL, UX KJIacCU(UKALNUA U XMMHUYECKHE CBONCTBA.
16. CpoiictBa amdorepHOCTH. PeakimonHas crmocoOHOCTh aM(pOTEPHBIX OKCHUIOB M THAPOKCHIIOB. 17.
PactBopsl, Tunsl pactBopoB. [Iponecc pactBopenus.CriocoObl BbIpakeHUsI KOHLIEHTPALUK pacTBOpoB. 18.
PactBopuMocTs. IlepeHachbllieHHbIE pacTBOpBL. JHepreTuka pactBopeHus. Kpucramioruaparsl. 19.
CgoiicTBa pacTBOpoB HedeKTpoauToB. OcMoc. 3akoH Bant-I'odda. 3akon Paymsa. Temmneparypa kumneHus
u 3amep3anust pactBopoB. 20. Teopust snmekrponuTuueckor auccormanuu. CTeneHb IUCCOIHAINH,
KOHCTaHTa Jauccoruainuu. M3oronnveckuii koddduiment. CBOMCTBA pacTBOPOB AICKTPOIHUTOB. 21. Xu-
MHY€eCKas TepMoarHaMuKa. [[oHsITHE XUMUYECKON cUCTEMBI. THIIBI cCUCTEM. PaBHOBECHOE COCTOSIHUE CH-
crembl. 22. Tumbel TepMOAMHAMUYECKUX MPOIECCOB: OOpaTHUMble, HEOOpATUMBbIEC, CaMOIPOU3BOJIBHBIE,
paBHOBecHBIC. OCHOBHBIE TIOHSATHS TEPMOJIMHAMUKU: BHYTPEHHSS dSHEPTus, padora, TeruoTa. 23. [lepsbiit
3aKkoH TepMoauHamMuKku. [Tonstie snTanpnuu. TemnoBol 3pPexT peakuu, IK30TepMHUUECKIe U SHAO0TEp-
Muueckue peakuuu. 24. TepmoxuMudeckne ypaBHEHHsI U UX ocoOeHHOCTH. CTaHAapTHBIE TEIUIOTHI 00-
pazoBaHug BenlecTB. 25. 3akoH ['ecca, cnencteue u3 3akoHa ['ecca. [lonsitue sutponuu. Bropoii u Tpetuit
3aKOH TepMOAMHAMHKH. 26. CaMONPON30BOIbHbBIE TPOIECChl. DHTATBIUNHBIN U SHTPOMMUHBIA (aKTOPHI
XUMUYECKHUX peakmuil. Jueprust [ uooca. 27. Xumudeckass KHHETHKA. | OMOT€HHBIE ¥ T€TePOTreHHbIC PeaK -
1. CKOpoCcTh XMMHMUECKOM peakiuu. dakTophl, BIUAIOIMINE Ha CKOPOCTh peakuuu. 28. BiusHue KoH-
LIEHTPAIMU Ha CKOPOCTh PEaKIMu. 3aKOH JAeHCcTBYIOMMX Macc. KoHcTtanTta ckopocTu peakuuu. 29. Biusi-
HHUE TeMIlepaTypsl Ha CKopocTh peakuuu. [IpaBuno Bant-I'opda. Dueprust aktuBanuu u ypaBHeHne Ap-
penunyca. 30. 3aBUCUMOCTb CKOPOCTH peakiuu oT kKaranuzaropa. Karamms 31. O6parumbie 1 HeoOpaTu -
Mble€ XMMHUYECKHE peaklMu. XuMuueckoe paBHoBecue. KoHcTaHTa paBHOBecHs. 3aKOH JEHCTBYIOLIUX
Macc mia paBHoBecus. [lpunnun Jle-Illarenbe. CaBur xuMuueckoro paBHoBecus. 32. OKHUCIUTEIBHO-
BOCCTaHOBMTEJbHbIE peakiuu. CTeneHb OKUCIEHUS, OKUCIEHUE U BOCCTAHOBIJIEHUE. DJIEKTPOJIHBIE MIPO-
LIECChI. DIEKTPOHbIE MoTeHInan. YpaBHeHue Hepucra. 33. ['anbBaHMUECKHI 3JIEMEHT. DJIEKTPOXUMHUYE-
CKHE TPOLIECChl. DIEKTPOABMIKYILAs CHUJIa TaJIbBAaHUYECKOTO ieMeHTa. CTaHAapTHBIA BOAOPOIAHBIN AJIEK-
TpoA. 34. DieKTposu3 B paciuiaBe. DIEKTpoau3 B pactBope. 35. 3akonsl dapanes. Boixon mo Toky. 36.
Koppo3ust MeTauioB: XUMHUECKas, AIEKTpoXUMHUeckas. 37. 3almra METauIoB OT koppo3uu. 38. dazo-
Bble paBHOBecus. Daza, rereporenHas u romorenHas cucrema. [Ipasuno ¢a3 ['m66ca. Crenenb cBoOOIBI,
KOMITOHEHT. OJJTHOKOMIIOHEHTHbIE CUCTEMBI. J[MarpaMma cocTossHUS BOIbl. 39. JluarpaMMbl IUIaBKOCTH
JIBYXKOMIIOHEHTHBIX CHUCTeM. OBTeKTuKa. IIpaBmiio peruara. 40. TBepable pacTBOpbl. THIIBI TBEPIbIX
PacTBOPOB: 3aMEUICHUS, BHEPECHMUSI, BBIYUTAHUS.

3.3 Tembl HHAUBUAYAJIbHBIX 3aJaHUM
— HMuaauBuayansHoe 3a1aHue «OCHOBHBIEC MOHATUSA U 3aKOHBI XUMUM» 1. OJUHAKOBOE JIK YHCIIO
mosiekya B 0,5 r azota u 0,5 r merana? 2. BerunciauTbs MOJIIpHYIO Maccy BellecTBa, eciau macca 500 M
ero nmapoB npu 87 0C u naBnenuun 96 klla pasna 0,93 r. 3. Haiitu ¢dakTop SKBHBaJIEHTHOCTH U DKBHBA-
JICHTHYIO Maccy aneMeHToB B coeauHeHusx: MgO, NiCl2, CaF2. 4. Haiitu skBUBalleHTHBIE MACChI COEJIH -
venuii: HNO3, Cr(OH)3, Co(NO3)2, P205. 5. Onpenenure 00beM azoTa (H.Y.), UCIIOJIB30BAHHOTO IS
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CHUHTE3a aMMUaKa, €CJIU MOJy4YeHO 8,5 T MPOayKTa peakiuH.

— MWMunuBupayanbHoe 3aganue «CTpoeHUE aToMa. NEPUOAUYECKUN 3aKOH U IEPUOANYECKAS] CUCTE -
Ma xumuueckux anemeHToB JI.M. Menaeneea» 1. Hamummure 31eKTpOHHBIE KOH(OUTYPALIMH CIISTYIOMNX
aToMOB  HOHOB: In, Ba2+, Cl. 2. B kaxoii rpyIe, MoArpyIIe 1 nepuoje Haxoaurcs nement Sb? K ka-
KOMY CEMEUCTBY OH OTHOCHUTCS? YKaKUTE, KaKUE SJIEKTPOHBI Y ATOTO 3JIEMEHTa SBJISIFOTCS BaJICHTHBIMHU.
KakoBa MakcumanibHasi BaJICHTHOCTH 3TOro aneMenTa? [IpuBeaure 3nekTpoHHO-Tpaduueckoe n3odpaxe-
HUE BaJICHTHBIX JIEKTPOHOB, ONMHUIIUTE UX COCTOSHHUE KBAaHTOBBIMH unciamu. 3. B kakom nepuose, rpyi-
e ¥ MOJATPYIIe HAXOAUTCS 3JIEMEHT, €CJIM €T0 JIEKTPOHHAs KOH(UTypauus 3akaHuuBaercs Ha 6s25d10.
HazoBute 310T 35ement. Kakumu cBoiicTBaMu 00agaeT 3TOT 3JEMEHT — OKHCIUTENbHBIMU MU BOCCTa-
HoBUTENbHBIME? OOBsicHUTE TIoYeMy. 4. Kakoii u3 anementoB — Mg unu Cl 6yner obnanars Oosee BbIpa-
JKEHHBIMU HEMeTaJlJIMuecKuMH cBoiicTBamu ? Kakumu cBoiicTBamu OyayT 00janaTh COEAMHEHHS STUX
AJIEMEHTOB — KUCIIOTHBIMU WJIH OCHOBHBIMH? OOBSICHUTE C TOYKH 3PCHHSI DJIEKTPOHHON KOH(UTYpaAITU U
MOJIO’KEHHUSI SJIEMEHTOB B MEPUOAMYECKONM cucTeme. 5. Y Kakoro sjJeMeHTa paauyc atoma Oojbiie —y Li
i Cs? OOBSCHUTE C TOYKH 3PEHUS JICKTPOHHON KOH(MUTYPAIMH U TOJIOKEHUS 3JICMEHTOB B TIEPHO/IU -
yeckoil cucreme. Kak 3To BiMseT Ha UX XUMHYECKUE CBOMCTBA?

— HWunuBupyanpHOE 3aanue «XuMuueckas cBs3b» 1. M300paszure cTpyKTypHBIE POPMYITBI Clie-
IYIOIIUX COCIUHEHUN U yKa)KUTE BaJCHTHOCTh M CTENEHb OKUCIICHUS KaXKIOrO AJIEMEHTa B 3THUX Bellle-
ctBax: AI203, As203, C12, H2S, CuSO4. Ykaxxute THII XUMHUECKON CBI3U JJI KAaXK0T'0 COCIUHECHUS. 2.
Ornpenenure TN KPUCTALTHYECKON pemeTku mis cienyronux coeauHenuit: NaF, CoSO4, Si, Pb, N2.
Kakumu ¢usnueckumu CBOMCTBaMHU (IIPOYHOCTH CBSI3W, TEMIIEpaTypa IJIABJICHUS, MEXaHHMUECKHE CBOW-
CTBa, 3JIEKTPONPOBOIHOCTH) 00Ia1al0T AaHHbIE coeAuHeHus u nouemy? 3. [IpuBeaurte aneKTpoHHO-Tpa-
dudeckoe M300paKeHHE BAJICHTHBIX AJIEKTPOHOB atoMa P BO BCeX BO3MOMKHBIX COCTOSIHUSX (OCHOBHOE,
B030yx1eHHOoe). Kakyto BaJeHTHOCTh MOET mposiBiATh hochop B 3Tux cocrosinuax? Ilpusenure npu-
Mepbl COEIMHEHHM, YKaXKUTE BaJICHTHOCTH (pocopa. 4. Kakyro reomerputo umeer monekyina AIF3? Tlpu-
BEIUTE DJIEKTPOHHO-Tpaduueckoe n300pakeHne BAJICHTHBIX AJIEKTPOHOB B3aWMOJICHCTBYIOIIUX aTOMOB,
YKXHUTE, KAKHE U3 HUX YJaCTBYIOT B 00pa30BaHUM XUMHYECKHUX CBs3ei. KakoB Tum rubpuan3aum aroma
amomMuHus? Hapucyiite IpoCTpaHCTBEHHYIO CTPYKTYPY 3TOH MOJIEKYJIbl, TOKAKUTE MEPEKPbIBAHNE aTOM-
HBIX OpOMTAallel, YKOKUTE THIBI CBsA3el (7,5). 5. Micnonb3ys 3HaYCHHsI OTHOCHTEIBHON AJIEKTPOOTPHIIA-
TEIbHOCTH, PACIOJIOKHUTE CJEIyIOIINE COCIMHEHUS B IMOpsIKEe Bo3pacTaHus MOHHOCTU cBsizu: NaCl,
CuCl, AgCl, AuCl. Hapucyiite uX CTpyKTypHBIE (DOPMYIIBI H YKOKUTE, K KAKOMY aTOMY CMEIAeTCs JJIeK -
TPOHHAs IUIOTHOCTb B 3TUX COCTUHEHUSIX.

— HWnaauBuayansHoe 3ananue «OCHOBHBIE KJIacChl HEOPraHUYECKUX coequHeHui» 1. Hamummure
(dhopMyIIbI BELIECTB: Cylb(aT JIUTUSA, IEPXJIOpaT aMMOHHUS, Hoau cBUHIA, ruapokcua Mapranna (II), runa-
pokcua Maraus, oprodochopHas KUCIOTa, a30THCTas KUciIoTa, okcua ceuHna (IV), okcua xpoma (VI),
okcun pocdopa (III). 2. Hazoure crneayronme COeTUHEHUS IO COBPEMEHHONW HOMEHKIIATYpE U YKAXKHUTE,
K KaKOMY KJIACCy HEOPraHUYECKUX COCTUHEHHH (KUCIOTHI, COJIM, OCHOBAHMS, OKCU/IbI, OWHAPHBIE COENIH -
HeHus1) onn otHocsatcsa: CdS, H2SO3, LiH, TiO2, KMnO4, RbOH, HCIO, Mg3N2, Sn(OH)2, MnO.
Hanumure ypaBHEHUs SIEKTPOIUTUYECKON AMCCOIUAIMKM 3TUX coequHeHui. 3.Hamumurte ypaBHEHUS
peaknuii: a) Ag + HNO3(koun) =...; 6) Fe203 + NaOH =...; B) CaCl2 + Na2CO3 =...; r) Ca(OH)2 +
H3PO4 =...; o) Si +O2 =...; e) CaO + Si02 =...; %) H2 + CI2 =...; 3) Li +H20 =...; u) HI + AgNO3
=...; ¥) SO2 + H20 =... 4. Kakue npoayKkTsl MOT'YT OBITh TOJIyueHBI B pe3ynbTare peakiun Zn(OH)2 ¢
HCI1? Hamumure ypaBHEHHs peakIMi, YKaXUTE THITBI 00pa3yrOIIMXCs Cojeil (Kuciias, OCHOBHAs, HOP-
MaJjbHas), 1aiiTe Ha3BaHUS MOJYyYEHHBIM COe€IMHEHUsIM. 5. Hamuivre ypaBHEHHs peakiui, ¢ TOMOIIbIO
KOTOPBIX MOYKHO OCYIIECTBUTH cieaytomue npespanienus: Fe — FeO —FeSO4 — Fe(OH)2 — FeCl2.

— WumusuayansHoe 3amanue «PactBope» 1. Kakoit o0wem 50% pacteopa KOH (- = 1,538
r/cm3) Tpebyercs ans npurotoBieHus 3 i1 0,1 M pactBopa KOH? 2. KakoBa MoisipHass 1 HOpMasbHast
KoHIeHTpanuu pacteopa H2SO3, 700 miu kotoporo coaepxkat 20 r H2SO3? 3. B 250 mi pacTBOpa coaep-
xurca 7,5 r CuSO4-5H20. PaccunraTh MONSPHYIO KOHLIEHTPALMIO pacTBopa cyibgara meau. 4. Ha-
CKOJIbKO TMoBbIcUTCS Tkum M moHu3utcst T3am pacTBopa IO CpPaBHEHUIO ¢ YMCTOW BooH, ecnu B 100 r
BOJIbI pacTBOpUTh 60 r caxaposzsl C12H22011? 5. Halinute MONSpHYIO Maccy HEJIEKTPOJIUTA, €CIIH TPU
pactBopenuu 28 r Bemectna pu 27°C ocmotudeckoe nasieHue coctabuio 700 kIla. O6bem pactBopa 1
1. 6. IIpu 100 °C maBieHre HACHIIIICHHOTO Tapa HaJa pacTBOpoM, coaepxkanum 0.05 moib cynbdara Ha-
Tpus B 450 T Bogpl, paBao 100, 8 k[la. OnpenenuTh KaXylIyrOocs CTENEHb TUCCOIUAINH Cyib(dara Ha-
TpHSL.
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— HWuaauBupayanpHOE 3a7aHuEe «DHEPreTHKa XMMUYECKHX MPOILecCCOB. XUMHUYECKas TEPMOIUHA-
muka» 1. PaccuuTaiiTe TemoBoil 3QPeKT peakiuu, 3aMuiIuTe TEPMOXUMHUECKOE YPAaBHCHUE PEaKIIUU.
CkonbKo Oapusi ¥ KUCJIOpO/Ia B TpaMMax BCTYITHJIO B PEAKIIMIO, €CIU B Xoze Heé Beienunoch 2740 kJx
ternotel? 2Ba(tB) + O2(r) = 2BaO(1B) 2. PaccunraB usmenenue sHeprun [ mboca, ycraHoBHUTE, IPU Ka-
KOM Temmeparype Haubosiee BEpOsSTHO MpoTeKaHue naHHoW peakuuu — mpu 25 0C wmu mpu 100 0C?
ZnO(tB) + CO(T) = Zn(1B) +CO2(T) 3. [loKakuTe pacyeToM, MpU KaKUX TeMIIepaTypax BO3MOXKHO MpO-
TEKaHWH PEaKIMu B psMOM HanpasiieHun. N2(1) + O2(r) = 2NO(r)

— HWuaauBuayanpHOE 3a7aHue « XMMHUYECKash KHHETHKA. XUMUYeckoe paBHoBecue» 1. Hanummre
kuHeTH4eckoe ypaBHeHnue peakuun: C(tB) + H20(1) = CO(T) + H2(r) Kak u3mMeHuTCS CKOPOCTh peaKIln,
€CJIM: a) B CUCTEME YMEHBIIUTH JaBJICHUE B 3 pa3a; 0) yBeIHUUTh KOHIICHTPAIUIO TTApOB BOAHBI B 3 pasa;
B) YMEHBIIUTH KOHLIEHTPAILIMIO TApOB BOABI B 2 pa3za. 2. OnpeneiauTs TeMnepaTypHblil ko3dduinueHT cko-
POCTH peakIliy, eCciiu Mpu NOHWKeHuUu Temneparypsl Ha 45 0C peakius 3ameuiack B 25 pas. 3. Peak-
uust nporekaetr npu 20 0C. DHeprusi akTHUBalMU PEAKUUM B OTCYTCTBUM KaTtajau3zaTopa paBHa 75
k/[x/Monb, a B ipucyTCTBUM Karanu3aropa — 50 kJ[»/Monb. Bo CKoNbKO pa3 Bo3pacTaeT CKOPOCTh peak-
[IUU B IPUCYTCTBUU KaTanuzaropa? 4. B kakoM HampaBiieHUH Oy[eT MPOUCXOAUTH CMEIICHUE PAaBHOBECHS
peakuu S(1tB) + 2N20(1) = SO2(T) + 2N2(T) ; AH"0= -460 /)X ecnu: a) yBenTUUUTh TeMIeparypy; 0)
YMEHBIIUTh JIaBJICHHE B CUCTEME; B) YBEIMUUTh KOHIEHTpaluto okcuna azora (I). 5.3anumure Bhipake-
HUE KOHCTaHThI paBHOBecHs i peakiuu: H2(r) + [2(r) = 2HI(r) Berancnute KOHCTaHTY paBHOBECHS e -
aKIMK, €CJIM HavajibHas KoHleHTpauus H2 Oplna paBHa 0,5 mMoib/l, HayainbHas KoHIeHTpanus 12 - 0,2
MOJIB/T U K MOMEHTY paBHOBecHs ipopearuposaino 20% Bogopoa.

— HMunuBuayanbHOE 3ajaHue «DJIEKTpOXUMHUUYECKUe mponecchl. Koppo3us meramnosy» 1. 3amm-
caTh CXeMY raJIbBaHUYECKOTO AJIEMEHTA, COCTOAIIETO U3 KOOAIBTOBOTO U KaIMUEBOTO 3JIEKTPOIOB, MOTPY-
JKEHHBIX B paCTBOPHI CBOMX COJIEH; HAMKMCATh YPAaBHEHUS 3JIEKTPOIHBIX MPOIECCOB; HATUCATh YpaBHEHUE
peakiuu, KoTopasi MPOTeKaeT B raJIbBAHMYECKOM AJIEMEHTE; PACCUMTATH AIIEKTPOJBMKYIIYIO CUJTy rajibBa-
HUYECKOTO 3JIEMEHTA MPHU CTAHJAPTHBIX YCIOBUSX; PACCUUTATh AMEKTPOABUKYIIYIO CUITY TaJbBAHUUECKO-
ro anemenTa nipu temneparype 30 0C u konnentpamusx nonoB C(Cd2+) = 0,4 monw/n; C(Co2+) = 0,3
MOJIB/N. 2. JIJist ClIeqyromuX BEIIeCTB HANMCATh YPABHEHMSI DJIEKTPOHBIX TIPOIIECCOB MIPH IEKTPOIIH3E U
yKa3aTh, KaKkue MPOIYKThI 00pa3yloTcsl Ha KaTojJie U aHoje: a) paciuiaB CaBr2 ¢ MHepTHBIMU 3JIEKTpoaa-
mu; 0) pactBop HBr c¢ nmukoBeiM aHozom; B) pactBop Sr(NO3)2 ¢ rpaduTOBBIMU 3JEKTPOAAMU; T)
pactBop CoSO4 ¢ HepacTBOpUMBIMH dJIeKTpoaamu. 3. Kakue mpoIyKThl 00pa3yroTcs TPH AJIEKTPOIU3E
BoyHOTO pactBopa KCl ¢ mHEpTHBRIMU 3neKkTpoaaMu? HamuimmmTe ypaBHEHUS JIEKTPOIHBIX MPOIECCOB.
Breruncnuth Maccy uin 00beM MPOIYyKTOB Ha AIIEKTPOJAX , 00pa3yIoUXCcsl IPU MPOMYCKaHUHM TOKa CHIION
10 A B Teuenuu 30 MUHYT, eciin BbIXoa NpoaykTa coctasisieT 70%. 4. CocTaBuUTh cxeMy KOPPO3HOHHOIO
raJlbBaHUYECKOr0 JIEMEHTA, BO3HUKAIOIIETO BO BIAKHOM BO3IYyX€ MpPHU KOHTAKTE ATIOMHHHS U XpOMA.
Hamucars ypaBHEeHMsI AJIEKTPOAHBIX MTPOLIECCOB U ypaBHEHUE Mpoliecca Kopposuu. 5. [luHKkoByto miactu-
HY, TIOKPBITYIO MEJIbI0, OMYCTHJIM B PAacTBOP CEPHON KHUCIOTHI. OmpenenuTe TUI MOKPHITUS, HAHUIINTE
ypaBHEHUS JEKTPOIHBIX MPOIECCOB KOPPO3HH, €CIIH MOKPBITUE HE PA3pYIIEHO U B ClIydae €ro paspyie-
HUS, COCTABbTE CXEMY T'aJIbBAHUYECKOTO DJIEMEHTA.

— HMuapuBuayansHoe 3ananue «da30Bble paBHOBECUS B T€TEPOTEeHHBIX cuctemax» [lo nuarpamme
TUIAaBKOCTHU JIBYXKOMIIOHEHTHOU cuctembl Mg-Ca ompeznenuTe: a) TUI AdarpaMMsbl; 0) uucio u Bua das,
YHCII0 KOMITIOHCHTOB W YHUCJIO CTENICHEW CBOOOJBI st obmactel nmuarpammel [-X; B) unciao u Bua ¢as,
YHMCJIO KOMITOHEHTOB U YHCIIO cTeneHel cBooo bl it muauid quarpammbl AD, NF, DC, CE, EO, ND, DM,
LE, EB, CK, DP, EQ, AU, OS; yka3aTb JJUHUM COJIJyCa W JIMKBHUJIyCA; T') YKCIO U BUI (a3, YUCIIO
KOMIIOHEHTOB M YHCIIO cTeneHel cBoooabl 1t Touek A, D, C, E, O; 1) Temneparypsl TUIaBICHUS YUCTHIX
komrnioHeHToB Mg u Ca; €) TeMmreparypy IUIaBJICHUS U COCTaB OOPa3yroOIIErocs XUMHUUYECKOro COEANHE-
HUS; %K) TEMIIEpaTypy IJIaBJICHUS U COCTAB 3BTEKTUYECKUX CMECEH; 3) COCTaB U MacCy TBEPJIOHN U KUAKOM
(a3, KOoTopsie 00pa3yrOTCs NPHU OXJIAXKICHUHU >KUJIKOrO paciuiaBa HavaibHOU Temrepatypsl 800 CO mo
temnepatypsl 650 0C; macca pacmnasa - 200 1, ero nepBoHavyanbHbIN cocTaB - 45% Ca u 55% Mg.

3.4 TeMbl OIPOCOB HA 3AHATHAX
— Paznen 1. OcHOBHBIE MOHSTHS U 3aKOHBI XUMUHU 1. JlaliTe onpeaeneHus NOHATUAM «aTtom». U3
YEro OH COCTOUT, UMEET JiM OH 3apsn? [IpuBeauTe rmiaHeTapHy0 MOJIENb CTpOEHHS aToMa. 2. KakoB 3apsi
a51eKTpoHa? 3a cueT 4ero NpoTeKaeT XMMHUUYECKasl peakiys, B 4eM ee cymHocTh? 3. Uto Takoe Monekyna?
Nmeet nu ona 3apsan? Ipuseaure npumepsl MoJiekya BemecTB. M3 yero onu coctost? 4. Yto Takoe HOH?
Nmeer nu on 3apsa? Kakue ectb TUIBI HOHOB M KaK OHHM Ha3biBatoTcs? [IpuBenuTe npumepsl HOHOB pa3-
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Horo tuna. Kak oOpasyiorcs Te wiM uHble TUIbl HOHOB? OT 4ero 3aBUCUT 3apsin nona? 5. IlpuBenute
IpUMEp XUMHUYECKOIo JIEMEHTa B COCTOSHUSAX: aTOM, MoJieKyJia, HoH. [losicHuTe, B UeM pazHULIA MEXKITY
TUMU TPEMS COCTOSHUSIMH M KaKMMHU CBOMCTBAMH 00JIa/laeT Ta WK WHas yactuua. 6. YTo Takoe xonuye -
ctBO BemectBa? Kak oHo o0o3HauyaeTcs, B ueM m3Mmepsercs? CKOIbKO YacTHUIl COMEPKHUT 1 MOJb Belle-
ctBa? Kak o0o3Hayaercs uucio yactun? 7. Uro takoe momsipHas macca? Kak oHa o6o3Hauaercs, B 4eM
mmepsiercsa? Kak paccuutare MonsipHyro Maccy BemiectB? 8. IlpuBenute mpumepbl XMMUYECKUX BeE-
mecTB. UTo MOKa3bIBAIOT MOJACTPOUYHbIE MHIEKCH B (popMyrnax xuMmudeckux BemecTB? 9. UTto Takoe cre-
xuoMmeTpuueckue kodpdumueHTs? [l 4ero ux paccTaBisIOT B YpaBHEHUAX XUMHUUYECKUX peaknuii? Ka-
KOBBI TPaBWJIa PAcCTAaHOBKH KOA(PPHUIMEHTOB? UTO MOKa3bIBACT CTEXMOMETPHUECKUN KOI((DUIMEHT B
ypaBHenuu peakuuu? 10. Chopmymupyiite 3akoH ABoraapo. Uto Takoe HopMaibHbIe ycioBus? Yto Ta-
KO€ MOJISIpHBIN 00beM raza? Kak oH o003HavaeTcs, B 4eM u3MepsieTcs 1 ueMy oH paBeH? Kakoit o0bem 3a-
HUMaeT Ta3 KoaudecTBoM 1 Mo mipu H.y.? 11. Kak paccunTsiBaeTcsi 00beM rasza Mmpu YCJIOBHUSX, OTINY-
HbIX OT HOpManbHbIX? [IpuBenure ypaBuenue MenaeneeBa-Knaneiipona, mosicHUTE Kakue BETUYHHBI TaM
ucnonb3yroTcs. 12. [lpuBeaure ocHOBHBIE (HOPMYIIBI 1711 pacdeTa KOJIM4YecTBa BemiecTa. Kakue Bemndu -
HBI JUIS 3TOTO Ucnoib3ytoTcs? 13. Yto Takoe mpocTeie U cinoxHble BemecTBa? [IpuBennrte ux kiaccudu-
Karuto. 14. M3 yero coCcTosIT OKCUJIbI, COJIM, KHUCJIOThI, OCHOBaHMs? UTo Takoe KuciIoTHbIe ocTaTku? [1pu-
BE/IUTE MPUMEPHI 3THX coenuHeHud. 15. Uto Takoe skBHUBaieHT? UTo Takoe (hakTop SKBUBAIEHTHOCTH U
Kak oH o0o3Hayaetca? Kak ero moxHo paccuntats? J[is KaKuxX 3JE€MEHTOB OH SIBJISIETCS TOCTOSHHBIM U
nouemy? IlpuBenure npumepsl. 16. Kak paccuntaTh 3KBHUBAJIEHTHYIO MacCy IPOCTBIX M CJIOXHBIX Be-
niectB? [IpuBeaure hopMysbl, MOSACHUTE KaKUE BEIMYMHBI B HUX HCHONb3ytoTca. Kak ob6o3Havdaercs K-
BUBAJICHTHAs Macca, B 4ueM usmepsiercsi? 17. UTo Takoe SKBUBaIeHTHBIN 00beM raza? Kak ero MoxHo pac-
cuntatb? [IpuBeaure hopmymy, MOSICHUTE KaKWe BEIMYUHBI TaM UCTonb3yroTcs. 18. Chopmymupyiite 3a-
KOH 3KBUBAJICHTOB, IIPUBEUTE €TI0 MaTeEMaTU4YeCKOe BbIpaykeHue. [IpuBenure npumep NpuMEHEHUs 3TOr0
3akoHa. 19. ChopMynmupyiiTe 3aKOH IMOCTOSTHCTBA cocTaBa BemecTBa. Uto Takoe 6eprommuabl? [IpuBeaure
MPUMEPHI BEIIECTB MOCTOSTHHOTO M HEMOCTOSHHOTO coctaBa. 20. CopmymupyiTe 3akoH ABOraipo u
CJICICTBHS M3 HETO, MosicHuTe Ha npumepe. 21. ChopMymupyiiTe 3aKOH 0OBEMHBIX OTHOIICHHH, TTOSICHU -
TE, JUIA KaKuX pacyeToB oH npuMeHuM. 22. ChopMymupyiiTe 3aKOH COXpaHEHHs] Macchl BemecTBa. PA3-
JIEJI 2. CTPOEHUE ATOMA. [IEPUOJUYECKUI 3AKOH U ITEPUOJJUYECKA ST CUCTEMA XU-
MUNYECKUX DJIEMEHTOB A M.MEH/IEJIEEBA. 1. OnumunTe mianeTapHyo MOJIEIb CTPOESHUS aToMa
(monens Pezepdopna), mokaxkure rpadudeckn. 2. Ha yem ocHOBaHa coBpeMeHHast MOJIENIb CTPOCHHUSI aTo-
ma? Kak paccmarpuBaeTcs 3JIEKTPOH U €ro JBMKEHHE B 3Tod Mozenu? 3. YTo Takoe 3yeKTpOHHOE 00a-
ko? [IpuBenure rpaduyecku mpuMep EKTPOHHOTO obylaka aToma Bogopozaa. Kak usmensiercs mioTHOCTh
AIIEKTPOHHOTO O0JIaka 1Mo Mepe yIaJleHUs OT siipa u noyemy? MiMeeT nu 3JeKTpoHHOE 00JIAKO TPAHUIIBI?
4. Yto takoe atomHas opoutaisb (AO)? [Touemy AO MoryT umMeTh pasHbie pazmepsi? Kak 310 Biuser Ha
cBoiicTBa aroma? Kak o0o3Ha4aroTcsi rpaMueckd aTOMHbIE OpOMTANH, JEKTPOHBI Ha opOHTamsax? 5.
[lepeuncnure kBaHTOBBIE yuciaa. s yero onu ucnonb3yrores? [loueMy Henb3s onucaTh 3JIEKTPOH C MO-
MOIIBIO MOHATHH Kiaccudecko (u3ukm (Macca, KoopauHara, uMmyibe U T.71.)?7 6. Kak obo3nauaercs
[JIABHOE KBAHTOBOE unciao? Kakue 3HaueHus NPUHUMAET [NIABHOE KBAHTOBOE YUCIIO? 3a 4TO OHO OTBEYa-
er? UTo Takoe SHEpPreTUYeCKUil YpoBEHb (JIEKTPOHHBIN CI10i)? 7. DIEKTPOHBI KAKOTO YHEPTreTUYECKOTO
YPOBHSI UMEIOT HAMMEHBIIYIO SHEPrUi0? DIEKTPOHBI KAaKOTO 3HEPTeTUUECKOr0 YPOBHS HAaX0AATCs Haubo-
aee 6nu3Ko K sAapy u noyemy? Kak cBs3aH pa3mep aToMHON opOUTaNy U T1aBHOE KBaHTOBOE uncio? [Ipu-
BeauTe rpadUIECKUil TPUMEP MHOTOICKTPOHHOTO aToMa, MosicHuTe oTBeT. 8. Kak 0003HavaeTcst mo6ou-
HOE KBaHTOBOE uncio? 3a yto oHo oTBeyaeT? Kakue 3HaueHust oHo npuHuMmaet? Kakoii popme opburtanu
oHHM cooTBeTCTBYIOT? [IpuBenute rpaduyeckue mpumepbl. UTo Takoe SHEPTETUYECKUHN MOAYpPOBEHB? 9.
Kak mpoucxomuT paciuerieHue dHEPreTUYECKUX ypoBHEH Ha noxypoBHH? Ckonbko AO M 37€KTPOHOB
MO>KET BKJIFOYATh MOypOBEHb TOTO Wik nHOTO THNa? [lokaxkute rpaduyecku. 10. Kak o603HavaeTcs mar-
HUTHOE KBaHTOBOE 4HcII0? 3a 4yTO OHO OTBedaeT? Kakue 3HaueHUS OHO MPUHHUMAET AJisi opOuTaneit pas-
Horo tTuna? [lpuseaure rpadpuyeckue npumepsl. 11. Uto Takoe cnun? Kak 0603HayaeTcsi CIMHOBOE KBaH -
ToBO€ uncyo? Kakue 3HaueHus: oHO npuHUMaeT? YTo Takoe napaijiesibHble U aHTUIIApaJUIEIbHbIE CIIUHBI?
[TpuBenute rpaduueckue npumepsl. 12. Chopmymupyiite npuaun [laymi. CKOITBKO 3JIEKTPOHOB MOTYT
HAXOIUTHCS HA ONHOW aromHO# opOutanu? Kakowel ux crnuubl? [lpuBenute rpadudeckuit mpumep. 13.
Chopmymupyiite npaBmio KieukoBckoro. OObSICHUTE C €ro MOMOIIBI0, TTOUYeMY TIPH 3aIl0JTHEHUH YHEpre-
TUYECKUX YPOBHEH 2JIEKTPOHAMH CHaYalla 3aroJIHsAETCS YPOBEHB 6s, a moToM yxke ypoBeHb Sd. 14. Cdop-
mymupyite npaswio ['yama. IlpuBegute rpadudeckuii nmpumep mis d-moaypoBHsa. Kak Oymet mpowucxo-

CornacoeaHa Ha noprane Ne 17869 27



JUTh TOJOBUHHOE 3all0JHEHHME 3Toro noxypoBHs? 15. KakoB mopsgok 3amoIHEHMs] dHEPreTHYECKUX
ypoBHEH u moxypoBHer? UTo Takoe anekTpoHHas KoHpurypamus aroma (3naekTpoHHas (Gopmyna)? Kak
oHa 3anuceiBaeTcsi? Kakue anekrpoHHble KOH(UTrypanuu apistoTes ycrounsbsiMu? 16. Chopmymupyiite
nepuoaudecknii 3akoH. 17. Kakyio cTpykTypy umeeT Tabmuiia MenaeneeBa? YKaxuTe, Kak ONPEACIIUTh
nepuoj, rpymmy, noarpymmy. 18. C ToYku 3peHus 3JeKTPOHHOM KOH(UTYpAaLMU aToMa, YTO TOKa3bIBAeT
HOMEp AJIEMEHTa B MEPUOANYECKON CUCTEME, HOMEpP TpymIibl, Homep nepuoaa? Ilpusenure npumep. 19.
Ha xakue cemeiicTBa pa3aensitorcs dyeMeHThl B Tabmuie MenaeneeBa? Uem 3to oOycnosieno? Kakumu
CBOMCTBaMH OHM 00JIafaroT (MeTauinyeckue, Hemetaummueckue)? K kakuMm cemencTBaM OTHOCSTCS dJie-
MEHTBI TJIaBHBIX U M000uHBIX noarpymm? [IpuBenute npumepsl. Kak U3MEHSFOTCS METaUIMYECKUE U He-
METAJUIMYECKHE CBOMCTBA Mo nepuoaaMm u rpynmnam? [IpuBeaute npumepst. 20. YUem onpenenseTcs: Ba-
JICHTHOCTh XUMHUYECKOTO JIEMEHTa B TNIABHBIX U MOOOYHBIX moarpynmnax? Kakue ameKTpoHBI SBISIOTCS
BAJICHTHBIMH W MOTYT NPUHUMATh ydacThe B 00pa3oBaHMHM XuUMHUecKod cBs3u? 21. Uto Takoe sHeprus
nonm3anuu? Kak oHa n3meHsercs no nepuoaaM u rpynnam? OO0bscHuTe nodyemy. [IpuBenure mpumepsl.
Kak 370 BiMsieT Ha XUMHYECKUE CBOWCTBA IEMEHTOB? Y KaKHMX 3JIEMEHTOB HM3KHE SHEPTHH MOHU3ALNU
u nouemy? 22. Yto Takoe CpoJCTBO K 3eKTpoHy? Kak oHO u3mMensiercs no nepuogam u rpynmnam? O0bsic-
Hute nouemy. [IpuBenure npumepsl. Kak OHO BIMSIET HA XUMUYECKHUE CBOMCTBA 3JIEMEHTOB? Y KaKuX 3Jie-
MEHTOB BBICOKOE CPOJICTBO K 3JIEKTpOHY U nouemy? 23. Kak M3MEHSAI0TCS pajAnyChl aTOMOB M MOHOB I10
nepuoaam u rpynnam? Kak 3To BiuseT Ha XuMHUYeCKHe CBOMCTBa 3yeMeHToB? [IpuBeaure mpumepsl. Y
KaK{X 3JIEMEHTOB camble 0ojplue paauychl U mouemy? 24. Yrto takoe aneKkTpooTpuuarenbHocTs? Kak
OHa M3MEHAETCS 0 nepuoaam u rpynmnam? Kak Biausier Ha XUMUYECKUe CBOMCTBa 3yeMeHToB? [IpuBeaute
IpUMEpBl. Y KakKUX AJIEMEHTOB camasl BBICOKAs 3JIEKTPOOTPULATENBHOCTH? 25. UTO Takoe OKHUCIUTENb-
HbIE, BOCCTAHOBUTENBbHBIE CBOMCTBA? Kak OHM M3MEHSIOTCS 10 nepuoaam u rpynmnam? Kak 3To cBsizaHo ¢
AJIEKTPOHHBIM cTpoeHueM aroma? Ilpusenute npumepsl. Kakue BemiecTBa ABIAIOTCS XOPOIIMMHU BOCCTa-
HOBHUTEJSIMU, a Kakue okucauteasimMu 1 nouemy? PA3JIEJT 3. XUMMNYECKAS CBA3b. 1. Yem onpenensi-
I0TCS XUMUYeCcKre u pu3ndeckue cBoricTBa BemecTsa? 2. Uto Takoe xumuueckas cBsi3b? Kakyro mpupo-
1y, COIJIACHO COBPEMEHHBIM INPEACTABICHUAM, UMEET XUMUYECKast CBA3b? Kak U3MEHATCs SHEprusi cCucre-
MBI TIpY 00pa30BaHUU XUMHUYECKON CBS3HM M Kakue CHIIbl ee oOycnasnuBaiot? 3. [IpuBenute npumep o0-
pa3oBaHMUsS XUMHUYECKOM CBSI3W B MOJIEKYyle Boaopoaa. Uto Ttakoe MosekymsipHas opoutans? Kakumu
JIOJDKHBI OBITh CIUHBI B3aUMOJCHCTBYIOIIMX 3JIEKTPOHOB, 4TOOBI 00pa30Balach XUMHUECKas CBs3b? 4.
[aiite onpenesieHusl XapaKTEPUCTUKAM XUMHUYECKOM CBSI3M: JJIMHA CBSA3H, BAJICHTHBIN YIoJ, SHEPTUs CBA-
3u. B kakux equHuniax onu n3Mmepstorcsa? Kak 3aBUCHT aHeprus cBsA3M OT ee JuIMHbI? Kakas cBs3b ABIsET-
cs Hanbosee pouHoit? 5. IlepeuncianTe OCHOBHBIC BUJIBI XUMUYECKOM CBs3U. 6. JlaiiTe ompeneneHue Ko-
BAJICHTHOM CBs3M. 3a cueT 4ero oHa oOpasyercs? 7. Uem oOyciioBieHBI HANpaBIE€HHOCTh U HACHINIAE-
MOCTbh KoBaJIeHTHOH cBsizu? 8. Kak oOpa3yercsi KOBaJIeHTHas CBsI3b MO OOMEHHOMY MexaHu3my? Kakue
AIIEKTPOHBI MOTYT NMPUHUMATh y4acTue B oopazoBanuu cBsizu? [lpuseaure rpaduueckuii mpumep. 9. Ilo-
yeMy XUMHYECKas CBsI3b MOXKET 00J1a/1aTh MOIsIpHOCThIO? YeM olycioBieHa moysipHocTh cBsizu? [IpuBe-
JUTE TIPUMEP MOJSPHON MOJIEKYJIbI, MOSICHUTE, YTO Takoe d()(HEKTUBHBIN 3apsii, JMEKTPHUESCKHI MOMEHT
numnods. 10. Uto Takoe KoBaj€HTHas MOJSPHAsA M KOBAJICHTHAs HenossipHas cBs3b? [IpuBenure npumepsl
BEIIECTB ¢ 3TUMH TUnamu cBsa3u. 11. Kak oOpasyercs koBajeHTHas CBsI3b MO JOHOPHO-AKIIEITOPHOMY Me-
xaHu3My? 12. JlaiiTe onpeneneHue MOHATHIO BAJIGHTHOCTh. Kak MOYKHO ONpenenuTh BAICHTHOCThH 3Jie-
meHTa? Kakue 31eMeHThl HIMEIOT IOCTOSHHYIO BalleHTHOCTh? 13. Uem 00ycioBiIeHa BaJIGHTHOCTb, COTJIAC-
HO METOJy BaJICHTHBIX cBsizeli? UTo Takoe OCHOBHOE W BO30YXAeHHOE coctosiHue atoma? Ilpuemute
npumepsl. 14. Kakue 31eKTpOHbI SBISIOTCS BaICHTHBIMU JUIA S,p,d,f — anemenToB? 15. Uem onpenensercs
MPOCTPAHCTBEHHAs CTPYKYyTypa Mosekya? [louemy momnekyiel uMeroT pasuyto Gopmy? 16. Jlaiite onpene-
JICHHE THIIaM CBSI3U 110 NIEPEKPHIBAHUIO OpOHUTaNeil: 6, T 1 d-cBs3siM. Kakumu Trmamu opouraneit onu 06-
pasytorca? [lpuseaute rpadudeckue npumepbl. CpaBHUTE MIPOYHOCTh G- M T-CBsi3U. 17. UTo Takoe kpart-
HocTh cBsi3u? [lpuBeaure nmpumep oOpa3oBaHUs OJUHAPHOM, TBOWHON, TPOHHOU cBsi3u. Kakumu Tunamu
CBSI3U T10 TIEPEKPBIBAHUIO OpOUTAIei 00pa3oBaHa oJMHApHAs, ABOWHAS, TPOWHAs CBsA3h? CpaBHUTE MPOY-
HOCTH 3THX cBszell. 18. Uto takoe rubpunnsanus? KakoB ee mexanuzm? Kak mpoucxomut sp-, sp2, sp3 —
rubpuanzanusa? Kakylo reoMeTpuio UMEIOT MOJIEKYNbI ¢ TaKUM THUIIOM THOPHAM3ALMH Y ILEHTPAIbHOTIO
aroma? IlpuBenute npumepsl. 19. Pacckaxure o cTpoeHHH TBEpAbIX Tel. UTo U3 ceds mpeacTaBisieT KpH-
crasnueckas pemerka? [Ipusenure npumep. UTo Xapakrepu3yeT dHEPrusi KPUCTAIIIMYECKOW PELIETKU?
[Tepeuncnure XUMHUYECKHE THITBI KpUCTAITHYECKUX pemeTok. 20. UTo u3 ceds mpeacTaBisieT MOJIeKYIsIp -
Has KpucTajuimdeckas pemerka? Kakue yacTuiibl HaXonuTcs B y3iax pemerku? Kakod TUM CBSI3U MEXIY
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y3namu permretku? KakoBa sHeprust Takoil kpucramumdeckoil pemerku? Kakue BemecTBa MOryT 00pa3o-
BBIBAaTh MOJICKYJSIpHBIC KpUcTayuindeckue pemetku? [IpuBenure mpumepsl. 21. Uto u3 cebs mpeactas-
JSIET aTOMHAsl KpUcTamuueckas pemerka? Kakue yacTuipl HaxoquTces B y3nax pemerku? Kakoit tun cBs-
3U MEXKy y3J1amu pemieTku? KakoBa sHeprus Takoil KpucTauimiyeckon pemerku?Kakue BemecTsa MOryT
00pa30BbIBaTh MOJIEKYJSIpHBIE KpHcTanueckue pemetku? [Ipusenure nmpumepsl. 22. KakoB MexaHU3M
00pa3zoBaHusi HOHHOW cBs3u? Uem xapakTepu3yeTcss HOHHOCTh CcBsi3u? UeM oTimyaeTcss KOBAJICHTHAS T10-
JsipHas CBS3b OT MOHHOI? IloueMy MOHHAs CBA3b HE 00JANaeT HANPABICHHOCTHIO M HACHIIAEMOCTHIO?
23. Yrto u3 cebs mpencTaBiIsieT HOHHAsT KpUcTayutHueckas pemerka? Kakne qacTuipl HaXOAUTCS B y37ax
pemerkn? Kakoll TUII CBSI3M MEXIy y3/1aMu penieTku? KakoBa sHEprusi Takol KpUCTAIIIMYECKON peleT-
ku? Kakue BemecTBa MOTYT 00Opa30BbIBaTh HOHHBIC KpUCTaJIM4eckue peretku? [IpuBenute mpumepsl.
24. Yto u3 cebs mpeacTaBisieT MeTalindeckas KpucTanieckas penieTka? Kakue 4acTUilbl HAXOAUTCS B
y3nax pemetku? YeM 00yciioBlIeHa CBI3U MEXKIY y3JIaMH pemeTku? [loueMy B KpUCTAIITHYECKOM pemeT-
K€ MeTaJula 3JIEKTOHBI HeloKanu3oBaHbl? KakoBa 3Heprus Takod kpucramuueckon pemerku? Kakue Be-
IIECTBA MOTYT OOpa30BbIBaTh METAUIMUECKHE KpUcTalaudeckue pemetku? [lpuBeaure mpumepsr. 25.
CpaBHUTE IPOYHOCTH, TEMIEPATYPHI IIABICHUS, MEXaHUUECKHE CBOMCTBA, AIEKTPONPOBOJHOCTD, TEILIO-
MIPOBOJIHOCTb, JIETYYECTh Pa3HBIX THIOB KPUCTANINYECKUX peuieTok. OObICHUTE, TOYEMY OHH O0JIafatoT
temu wiu uHbiMu cBoiictBamu? PA3JIEJI 4. OCHOBHBIE KJIACChl HEOPTAHUYECKHUX COE/IN-
HEHUI. PEAKIIMOHHASI CIIOCOBHOCTD BEIIECTB. 1. Yro Takoe creneHb okucieHnsa? Kax
OIpEAEINTh MaKCUMAJIbHYIO CTETIEHb OKUCIIeHMs 3ieMeHTa? Kak oHa cBs3aHa ¢ BaneHTHOCThIO? 2. Kakue
AJIEMEHTBI NPOSABIIIOT IMOCTOSHHYIO CTENEHb OKUCIEHUsA? UeMy paBHaA CTENEHb OKUCIIECHHS 3JIEMEHTOB B
npocThIX BemecTBax? Kakue mpaBuia Hy>KHO 3HATh JUIS 3alMCH XUMHUYecKuX (Gopmyn BemectB? 3. [Ipu-
BeauTe Kiaccupukanuio BemecTB. Kakue ocHOBHBIE KacChl HEOPTaHMUECKUX COEIMHEHUMN BbI 3HaeTe?
N3 yero onu coctosr? 4. IlpuBeaure knaccuduranmio okcuaoB. Kak oOpa3yioTcss Ha3BaHUS OKCHIOB?
Kak nmanmcats popmyny Beiciiero okcuzaa snementa? 5. [lpuBenaure knaccudukaruio kucioT. Kak oOpa-
3yroTcst Ha3BaHus kucaot? 6. [IpuBeaure knaccudukanuio ocHoBanuii. Kak o0pasyrorcst Ha3BaHUS OCHO-
Banuii? 7. [IpuBenure knaccudukanuro coneid. Kak o0pa3yroTcs Ha3BaHus coneit? 8. UTo Takoe 37eKTpo-
nut? Kakue BemiecTBa sBISAIOTCA 3ekTpoauTamMu? 9. Uto Takoe snekTpoiuTudeckas auccorumanus? Ka-
KOBBI MpaBuUja 3alUCU YpaBHEHUN 3JieKTpoauTndeckoil nuccounaruu? 10. IlpuBeaure ypaBHEeHUs MOJI-
HOM M CTYNEHYaTON NUCCOIUALMU OKCUIOB, KUCIIOT, coliel u ocHoBaHuM. 11. JIJig KakuX 3J€MEHTOB Xa-
pakTepHbl KucioTHbIe cBoricTBa? [IpuBeaute mpumepsl. 12. C yeM pearupyror KUCI0THbIE OKCuIbI? [1pu-
BEUTE INPUMEPBl PEAKLUN, TOKa3bIBAIOIIMX KUCIOTHbIE CBOWCTBA. lIpuBeaure nmpumep reHeTUYEeCKOn
CBSI3U «QJIEMEHT — KUCJIOTHBIN OKCHUJT — KHUCJIOTHBINA OCTATOK - KUCJIOTay. 13. [[1s KakuX 371€eMEeHTOB Xapak-
TepHB! OCHOBHbIE cBOMcTBa? [IpuBenute npumepsl. 14. C yem pearupyror ocHoBHbIE okcuabl? [IpuBenn-
T€ MPUMEPHI PEAKIIUM, TOKA3bIBAIOIIMX OCHOBHBIE CBOWCTBA. [IpuBenutre npumep reHEeTUYECKON CBSI3U
«3JIEMEHT — OCHOBHOM OKCHJI — OCHOBaHMe». 15. Uto Takoe amdoTepHocTh? J{JIsl KaKMX 3JIEMEHTOB XapaK-
TepHBI amdoTepHbie cBoiicTBa? [IpuBenute mpumepsl. 16. C yem pearupyroT ampoTtepHbie okcuan? [Ipu-
BE/IUTE NPUMEPBI peaklui, T0Ka3bIBaloOMINX am(poTepHble cBoiicTBa. [IpuBeauTe mpumMep reHeTHYECKOM
CBSI3U «DJIEMEHT — aM(OTepHbI OoKkcua — amdoTepHoe ocHOBaHHE». 17. Kak M3MEHSIOTCS KHCIOTHO-
OCHOBHBIE CBOWCTBa AJIS S- M P-DJIEMEHTOB B IIepuojax cieBa HanpaBo? Kak 3To cBs3aHO ¢ MeTaanye-
CKUMHU M HEMeTaJUIM4ecKUMH cBoiicTBaMu? OT 4Yero 3aBUCAT KHCIOTHO-OCHOBHBIE CBOMCTBa d-31eMeH-
ToB? 18. IlpuBeaure xumuueckue cBoicTBa KucioT. 19. IlpuBeaure XxumMuueckue cBONWCTBA OCHOBAaHUM.
20. IMpueaute mpumepsl ampoTepHbIX ocHOBaHUW. C ueM oHM MOTyT pearupoBath? 21. [IpuBeaure xu-
muueckue cBomctBa coieil. PA3J/IEJT 5. PACTBOPEIL 1. UYto Takoe pacTBOp, pacTBOPEHHOE BELIECTBO,
pactBoputensb? [IpuBenure mpumepsl. [IpuBeauTe knaccudukamuio pactBopoB. 2. KakoBel cxoacTBa/0T-
JMYUSL paCTBOPOB C MEXaHUYECKUMH CMECSIMH U XUMHUYECKUMU coeluHeHussMu? Uto u3 ceOs mpeacras-
JSI€T PacTBOp, COIIACHO COBPEMEHHBIM MpeacTaBieHusAM? 3. OnummTe npouecc pacTBOPEHUS! TBEPAOIO
Tena B KUAKOM pactBopurene. Kak npoucxoaut kpucramumsanus? 4. Uro takoe koHueHTpauusa? Yro ta-
KOE HACBIICHHBIN, pa30aBiICHHBIM, KOHIIEHTPUPOBAHHBINA pacTBOp? 5. OnumuTe crocoObl BBIPAKECHUS
KOHIIEHTPAIIMK PACTBOPOB, IPUBEANUTE 0003HAUEHUSI, (POPMYIIBI JUIs pacuyeTa KOHIIEHTPALUH, €IMHUIIBI U3-
MepeHus (MaccoBasi A0JIsI, MOJISIpHAs J0Jsl, MOJIIpHAsl KOHIIEHTpAIUsl, MOJISTIbHAsT KOHIIEHTpaIus, HOp-
MaJIbHasi KOHILIEHTpauus, TUTP). Kak MOXKHO KpaTko 0003HAYMTh €IMHHIIBI U3MEPEHUSI MOJIIPHON U HOP-
MasibHOM KoHueHTpauuu? [lpuBeaute mpumep. Kak paccUMThIBaeTCS 3KBUBAJIEHT ISl KHUCIOT, OCHOBA-
HUH, coneit? 6. Uto Takoe pactBopuMocTh? [IpuBeaure kinaccupuKkalyio BeIeCTB 10 UX PACTBOPUMOCTH.
Kak BnusieT mossipHOCTH BeEIIECTB Ha MX pacTBopuMocTh? Kak Bimser Temmeparypa Ha pacTBOPUMOCTD

CornacoeaHa Ha noprane Ne 17869 29



BeniecTB? 7. UTo Takoe mepeHachILIEHHbIN pacTBOp? B KakuX yCIOBHAX €ro MOXKHO NMOJIyduTh? B kakux
CiIy4asiX U30BITOK PACTBOPEHHOT'O BEIIECTBA HAYMHAET BBINAJaTh B 0CAJOK U3 NEPEHACHIIIEHHOTO PacTBO-
pa? 8. Kakwue nporeccsl mpoTekaroT npu o0pa3oBaHuu pactBopa? Kak nu3aMeHsieTcs mpu 3TOM HEPrusi CH-
crembl? Kakumu dakropamu ompenensiercss TermioBoi g dexT mpoiecca pactBoperus? 9. Uto Takoe
coJbBaTallysl, TUAPATalMs, CONbBATHI, rUApaTel? YTO mpeacTaBiAoT coboi kKpuctamnoruaparsl? [puse-
nute pumepsl. Yem oOycioBieHo oOpazoBanue kKpucTauioruapatoB? 10. Uto Takoe 37€KTPOIUTHI, HE-
anekTpoauTsl? Kakue BemiecTBa OTHOCATCS K TOMY WIM MHOMY THIY? UTO Takoe 31EKTpOJIMTHYECKas
nuccormanusa? Yto Takoe M30TOHMYECKUH KOA((DUIIMEHT, Y4eMy OH MOXKET ObITh paBEH, OT YETO 3aBUCHUT?
11. Yro Takoe cteneHs aucconuanuu? Kakue BemecTBa OTHOCITCS K CIa0bIM U CHIIBHBIM 3JIEKTPOJIUTAM
1 ouemy? OT 4ero 3aBUCHUT cTeneHb gucconuanuu’? 12. YTto Takoe Kaxyascs CTeNneHb JUCCOIUAINN?
Jl1s kakux pacTBOpOB MPUMEHMMO 3TO noHATHe? Kak ee MoxxHO paccuntats? 13. Kak 3anuceiBaercs Bbl-
pakeHHne KOHCTAHThI JUCCOLMAIUU TS CJIa0bIX 3MeKTPoauToB? OT yero 3aBUCUT KOHCTaHTa JUCCOIHMA-
nuu? YUro nokaseiBaeT sta BenuuuHa? 14. [IpuBeaure 3akoH pasBeneHus OcraBanbiaa. Kak 3aBucur cre-
MEeHb JUCCOIMAlMM OT KOHUEHTpanuu snektponuta? 15. [lpuBeaute ypaBHEHUE SIEKTPOIUTUUECKOU
Jaucconuanuu Bojbl. K kakoMy THITy 3JIEKTPOJIUTOB OHAa OTHOCUTCA? 16. UTO Takoe HOHHOE MPOU3BEACHUE
BobI? YUemy oHO paBHO? UeMy paBHa KOHIEHTpALMs HOHOB BOAOPOAA U THIIPOKCOTPYIIT B HEUTPATIbHOM
pactBope? KakoBo Mx cOOTHOLIEHHE B KMCIOW U 1mieno4Hol cpeae? 17. Uto Takoe BOZOPOAHBIH MOKa3a-
tenb? Kakue 3HaueHHs1 OH MokeT mpuHUMaTh? Kak oH paccuuthiBaercs? Kak onpenenuts xapakTep cpe-
JIbI TI0 3HAUEHUIO BOJOPOAHOTO noka3arens? 18. UTo Takoe KoMrartuBHble cBOMCTBA pacTBopoB? 19. Uto
takoe ocmoc? Ilosicaute, mpuBeaute npumep. Ha kakom ¢usudeckom siBneHun ocHoBaH ocmoc? 20. Uto
Takoe ocMoTudeckoe nasineHue? [Ipu Kakux ycinoBHsAX ompenensercsa ocMoTudeckoe nasiaeHue? Kak ero
MOKHO paccuuTaTh [JIs PAcTBOPOB HEAIEKTPOJIUTOB U PAcTBOPOB 3nekTponuToB? I[lpuBeauTte 3akoH
Bant-T'opda. /s kakux cucrem oH crpaseuB? 21. Kak u3MeHsieTcsl JaBlieHHE HACBIIIEHHOTO Iapa
pacTBopa MO CpaBHEHHIO ¢ YHCTBIM pacTBoputenem? [lpuBenurte 3akoH Payns st HEINEKTPOIUTOB U
NIEKTPOIUTOB. 22. Kak u3MEHSI0TCA TemImepaTypa 3aMep3aHMsl pacTBopa M TeMIlEpaTypa KUIEHUS
pacTBopa MO CPaBHEHUIO C YHCTHIM pacTBoputrenemM? Kak MOXXKHO paccUMTaTh M3MEHEHHUE TeMIlepaTypbl
JUIS. HEDJICKTPOIUTOB U JEKTPOIUTOB? OT Yero 3aBUCAT KPHOCKONMUYECKAss U H0YTMOCKOMUYECKas IMo-
crosiuubie? PA3JIEJT 6. DOHEPTETUKA XUMHWYECKUX ITPOLIECCOB. XUMHUYECKAA TEPMOU -
HAMUKA. 1. Yto uzyyaer xumuueckas TepmMoauHamuka? 2. [/laiite onpeneneHue NOHATUIO «XUMHUYE-
ckas cucteMay. 3. [lepeunciaure TUIIBI XUMUYECKUX CUCTEM, AT UX XapakTepucTuky. [IpuBenure npu-
Mepsbl. 4. Kakne napameTpsl BIMSIOT HA TEPMOJIMHAMUUYECKOE COCTOSTHUE CUCTEMbI? UTO Takoe cTaHaapT-
HbIE ycoBUs? 5. UeM XapakTepusyeTcs TEPMOJIUHAMUYECKOE paBHOBecue cucTeMbl? 6. Kakue Tumel Tep-
MOJIMHAMHYECKHUX IPOLIECCOB MOT'YT IIPOTEKAaTh B XUMUUYECKUX cucTeMax? JlaliTe UX XapaKTEpUCTHKY. 7.
Chopmymupyiite 1 3aKk0OH TEPMOJWHAMHKH, 3AIMUIIUTE €T0 MaTeMaTHYecKoe BeIpakeHue. Jlaiite ompene-
JICHHE TIOHATHUSM «TEIUIOTa», «pabdoTay, «BHYTPEHH:S 3Heprus». Kak MOXXKHO MHTEPIIPETUPOBATh ITOT 3a-
KOH IPUMEHHUTENBHO K XuMudeckomy mpoueccy? 8. Kakas pabora yaie Bcero copepuiaroTcsi B XuMHue-
ckux cucremax? Kak ee moxkHO paccunrtats? 9. Jlaiite onpenenenue 3HTanpnuu. Kak ee MoXHO paccuu -
tath?. Kak oHa oOo3Havaercs, B yeM m3mepsiercs? 10. Uto takoe teruioBoit addext peakunn? Kak oH
0003HaYyaeTcsl, B YeM U3MEPSIETCs, YeMY OH PaBEeH IPU MOCTOSIHHOM JaBieHuun? Jlaiite onpenenenue sK30-
U SHAOTEpMUYECKON peakuuu. YTo MOXKHO CKa3aTh O TEIUIOBOM 3P deKTe 00paTuMOro XUMHUYECKOro Mpo-
necca? 11. Uro uzyuaer Tepmoxumusi? Uto Takoe TepmMoxuMuueckoe ypaBHenue? [lepeuncianre ocoOeH-
HOCTH 3alKCH TEPMOXMMHUYECKUX ypaBHeHHH. 12. UTo Takoe cTaHAapTHAas SHTAJIbIHS 0Opa30BaHUs BE-
mectBa? Kak ona o0o3Ha4yaeTcs, B 4eM H3MepsieTcs M Kakue 3HaueHust MoxeT npunumars? 13. Chopmy-
nupyiTe 3akoH ['ecca. [TosicHUTE CMBICTT ATOTO 3aKOHA Ha TpUMepe XuMuueckor peakuun. 14. Chopmynm-
pyiTe cienctBue u3 3akoHa I'ecca. IlpuBenure mareMaTnueckoe BbIpaXKEHHE, MOSICHUTE, IS pacueTa Ka-
KOM BETMYMHBI OHO MpuMeHsieTcst. 15. Uto takoe sHTponusa? B uem oHa m3Mmepsercs, Kak 0003HavaeTcs?
Kak ee MmoxxHO paccunrtath? OT Kakux (hakropoB oHa 3aBucuT? 16. [losicHuTe Ha MpUMepe, KaK U3MEHSET -
Csl DHTPOIHUA BElIeCcTBa MPH MOBBIIIEHUH TemmepaTypbl. C yeM cBsi3aHbl 3TU U3MeHeHus1? B kakom arpe-
raTHOM COCTOSIHMM 3HTPOMNHMsI camasi Bbicokasg M nodemy? 17. Uto Takoe cTaHmapTHas 3HTPOINHUS Belle-
CTBa, Kak OHa 0Oo3HavaeTcs, B yeMm m3Mmepsercsa? 18. Kak MoxHO paccuMTarh M3MEHEHHE SHTPOIHH B
nporecce XuMmudeckux peakuuid? IlpuBeante matemarnueckoe Belpaskenue. 19. Chopmynupyiite 2 3ak0oH
TePMOAWHAMUKH. J[71s1 Kakux cucteM OH mpuMeHUM? MOKET JIi peakius NpoTeKaTh ¢ YMEHBIICHUEM JH-
tponuu? Kakue aBa ¢axTtopa SBISIOTCS ABIXKYILIEH CHIONW CaMONPOU3BOJIBHOTO MPOTEKAHHUS PEaKLUuU?
20. Kak paccuurats sHepruto ['no66ca? Kak ona o6o3nauaercs, B yemM uzmepsiercs? [ 4ero ucnoab3yeT-
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cs1 9Ta BenuunHa? KakoBbl KPUTEPHM CaMOIIPOU3BOJILHOIO MPOTEKAHHS PEaKIMKU B MPSIMOM U OOpaTHOM
Hampasienun? PA3JIEJI 7. XUMMWMYECKAS KUHETUKA. XUMHWYECKOE PABHOBECHE. 1. Yto
u3y4yaeT XuMuueckas kuHetuka? 2. Yrto takoe koHueHtpanus? Kak ona o6o3nauyaercs? Kak uzmensercs
KOHIICHTPALIMSI MCXOJHBIX PEareHTOB M MPOAYKTOB IpU NpoTekaHuu peakuuu? IlpuBenure mpumep. 3.
JaiiTe ompeneneHue CKOpOCTH XMMUUeckoi peakuuu. Kak ona o6o3nauaercs? Kak ee MOXXKHO paccum-
Tath? UTO Takoe ajeMEHTAapHbId akT peakiuu? 4. UTO Takoe rOMOT€HHbIE M T€TEPOTCHHBbIE peakiuu’?
[TpuBeaute npumepsl. 5. Uto Takoe obparumbie 1 HeoOpaTuMble peakuuu? [Ipusenure npumepst. 6. Ot
KakuX (haKTOpPOB 3aBHCHUT CKOPOCTh XUMUYECKOH peakuuu? 7. Kak u3mMeHseTcss CKOPOCTh MPH U3MEHEHUH
CTEINEHM JTUCIEPCHOCTH, arperaTHOI0 COCTOSIHUSA, BHELTHETO SHEPreTHUecKoro Bo3aeiictaus? 8. Kak 3aBu-
CHUT CKOPOCTh XMMHUYECKOM Peakluu OT KOHIeHTpaluii peareHToB? 9. ChopmynupyiiTe 3aKOH AEHCTBYIO -
IIMX Macc AJIs1 CKOPOCTH XUMUYECKoN peakiuu. [IpuBeaure ero Matemaruueckoe Boipaxenue. [losicaure,
KAKUE BEJIMYMHBI UCIIOJIB3YIOTCS B 3TOM BBIpAKEHUHU. UTO Takoe KHHETHYECKOE ypaBHeHHE peakunn? Ka-
KWe ecTh npaswia 3anucu 3[M it peakiuii ¢ yuyacTueM TBepAbIX M razoodpasnsix BemecTB? 10. Yto
Takoe KoHCTaHTa ckopocTH peaknun? Kak ona o6osnagaetrcs? Ot uvero ona 3aBucut? 11. Kak 3aBucHuT
CKOPOCTh XUMHUYECKOW peakiuu oT temreparypsl? OtBer noscuute. 12. Chopmymupyiite npaBuio Bant-
lodda, npuBeaure ero maremarndeckoe BoIpakeHue. 13. UTo moka3bIBaeT TeMIiepaTypHbId Kod(duim-
eHT ckopocTH peakuuu? Kak oH o0o3HayaeTcss u yeMy MoeT ObITh paBeH? 14. Uto Takoe 3¢ dexTHBHOE
coynapenue udactun? Kak m3MeHseTcs HEpreTuka CUCTEMBI IPU NEPEXOJE OT MCXOAHBIX peareHTam K
npoxykram peakuuu? IIpuseaure rpadudeckuii mpumep, oTBeT nosicHure. 15. UTo Takoe SHEprHs aKkTH -
Banuu peakiuu? Kak oHa o0o3Havaercs, B 4yeM usMmepsercs? Ot dyero ona 3aBucut? Kak cBsi3aHbBI CKO-
pocTh peakuuu u 3Heprus akrusauuu? 16. Ilpusenure ypaBHenue Appennyca. [losicHure, kakue BeIu4u-
HBI B HETO BXOJAT U KaKyIO 3aBUCUMOCTb YCTAaHABIMBAET 3TO ypaBHeHHE. 17. UTo Takoe karanu3arop? Ka-
KOB MEXaHU3M JeicTBus Katanusaropa? 18. Jlaiite onpenesieHne XMMHUYECKOro paBHOBecus. YTo Takoe
paBHOBecHas KoHIeHTpamus BemecTB? Kak ona o6o3Hadaercs? 19. Uto Takoe KOHCTaHTa PaBHOBECHS?
Kak ona o6o3nauaercsa? Hanummmre MmareMaTnieckoe BBIpaKEHUE JJIsi KOHCTAHThI PaBHOBECHS], TTOSICHUTE,
KAKUE BEJIMYMHBI TaM KUCIONb3YI0TCsA? KakoBbl MpaBuiia 3aIMCU KOHCTAHThI PABHOBECHS, €CIIM B XUMUYE -
CKOW peakIuu Yy4acTBYIOT TBepjble Win razoo0pasnbie BemectBa? 20. Kakue (akTopsl BIUSIOT Ha CMe-
HIEHUE XUMHUYECKOro paBHoBecus? [1osicHUTE, 4TO 03HAYaeT CMELIEHUE XMMUYECKOTO PAaBHOBECHSI «BJIE-
BO», «BIIpaBo»? 21. Chopmynupyiite npunmui Jle-Ilarense. Kyna cmemaeTcst paBHOBecHe NPH MOBBIIIE -
HUM WINA TIOHWKEHUM Temmepatypsl, naBieHus, koHueHtpauu? PA3/IEJT 8. DJIEKTPOXUMHNYECKUNE
ITPOLECCBI. KOPPO3MA METAJIJIOB. 1. Yto m3yuyaeT aIeKTpOXUMHs? 3a CUET YEro HpPOTEKaroT
ANEKTpOXUMHUYECKUe Tmporecchl? 2. UTo Takoe OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu? JlaiTte
ONpECICHUE IOHATUSAM «CTENEHb OKHCIIEHUSN», «BOCCTAHOBUTEIDY, «OKUCIUTEIbY, «OKHCIECHUEY,
«BocctaHoBieHuey. [IpuBenure npumepsl. 3. Uto takoe snektpoasi? M3 yero u3 uzroraBnuparot? Kakue
IIPOLIECCHI MMPOUCXOAAT HA MOBEPXHOCTU METAJUIMYECKOIO 3JIEKTPOAA NP MOIPYKEHUH €r0 B pacTBOP
MOHOB 3TOro e Metayuia? 4. Kak oOpasyercs TBOWHOM 3JIEKTpUUYECKHM clIoi? UTo Takoe AJIEKTPOTHBIHN
noteHnuan? 5. Uto Takoe paBHOBECHBIN ANIEKTPOAHBINA noTeHnMan? Kak on o603Ha4aeTcs, B ueM u3Mepsi-
ercs? Uro xapakrepusyer 3Ta BenuunHa? OT yero ona 3aBucut? 6. Uto Takoe CTaHAAPTHBIA BOJIOPOIHBIN
anekTpon? s dyero oH ucnonb3yercs? Yemy paBeH €ro 3J€KTpOAHBIM nmoteHuuan? 7. YTto Takoe cTaH-
JTApTHBIN JIEKTPOIHBIN oTeHran Metauia? Kak oH o603HavaeTcs, B 4eM u3Mepsercs? Uto xapakrtepu-
3yer naHHas BenuunHa? Kakue 3HaueHHs oHa MOXKeT mpuHuMarth? §. OT Kakux (PakTOpOB 3aBUCHT DJICK-
TpoaHbli moteHnuan? IlpuBenure monmHoe U cokpamieHHoe ypaBHeHUs Hepucra. IlosicHute, kakue Be-
JUYHHBI TaM MCIOJB3YIOTCA. B Kakux ciayuasx MCIOJIB3YIOTCS ATH ypaBHEHMs? 9. UTO MOKa3bIBaeT psf
ANEKTPOXUMHUYECKUX HaNpsHKeHUH mMeTaioB? Kak pacnosioskeHbl MeTalliibl B 3ToM psaay? C ueMm cBsizaHa
BOCCTaHOBHTEbHAs cOcOOHOCTh MeTaiioB? 10. Uto Takoe raibBaHu4Yeckuid dnemeHT? M3 uero oH co-
crout? M300pa3ure ycTpoMCTBO TraibBaHUYEeCKOro ieMenTa. 11. Kak 3apspkeHbl KaTog U aHOJ| B TaJIbBa-
HUYECKOM 3iieMeHTe? Kakue mpouecchl IpoTeKaloT Yy UX MOBEPXHOCTU? 16 BO3HUKAET IEKTPUUYECKUI
TOK B TAJIbBAHMYECKOM 3JIeMeHTe? B KakoM HampaBlIEHWH ABUKYTCS JIEKTPOHBI B TAIbBAHUYECKOM JIe-
menTte? 12. Ha nmpumepe ranbBaHndeckoro snemMeHnTta Janudmsa-Skodu paccKaXuTe Kakue 3JIEeKTPOXUMH-
YECKHE MPOIIECChl TaM MpoTekaroT. Hanuimre ypaBHeHUs! peakivii Ha karoae v aHoxe. 13. Kak 3amuchl-
BaeTCsl cxema ranbBaHuueckoro aeMmenta? Ilpusenure npumep. 14. Uto Takoe 3neKTpoABMKYIIAsl CUiIa
rajgpbBaHU4YecKoro aeMenta? Kak oHa o6o3HauaeTcs, B yeM usMmepsercs? Kak ee moxHo paccuutath? 15.
Yro Takoe anekTponu3? M3 yero coctouT cuctema, rae npoTeKaeT 3aekTpoin3? M3o0paszute rpadudeck.
16. Kak 3apsixeHbl Katol U aHOA MpH 3eKkTpoiuse? Kakue mporecchl MPOTEKAT Y MOBEPXHOCTH HJIEK -
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TponoB? 17. Kakue THUIIBI 2JIEKTPOJOB UCTOIb3YIOTCA IpHU 31eKkTposn3e? 13 uero onn usrorasnusarorcs?
[TpuBeaute npumepsl. 18. KakoBbl 3aKOHOMEPHOCTH MTPOTEKAHUS JIEKTPOIN3a B paciuiaBax? Kakue npo-
LIecChl IPOTEKatoT Ha aHoje W karone? Ilpusenurte mpumep. 19. KakoBel 3aKOHOMEPHOCTH NPOTEKAHUS
anekTposn3a B pactBopax? Kakue mporecchl mpoTekaroT Ha aHojae u katoae? [lpuseaute mpumepst. 20.
Chopmymupyiite 1 u 2 3akonsl @apanes. [IpuBenure nx maremarnyeckoe Beipaxenue. [losicHuTe, kakue
BEJIMYMHBI TAM MCIOJIB3YIOTCS U UX €IMHULIBI U3MepeHus. /{151 KakuxX pacyeToB IPUMEHHUMBI 3TH 3aKOHBI?
21. Yro Takoe BbIX0A 1o TOKy? Kak ero MoxxHo paccuuratrs? 22. Yto Takoe Koppo3us MeTaioB? Yewm xa-
pakrepusyetcs npouecc koppozun? [louemy Koppo3usi HEraTUBHO BIIMSAET HA METAJUIMYECKHUE KOHCTPYK-
mn ¥ ugenus? 23. Yto takoe xumuueckas kopposus? B kakux cpemax oHa npotekaer? Kakue ObiBaroT
TUNBI XUMHUYECKON Koppos3uu? Ilpusenute nmpumepnl. 24. B dyem 3akimtoyaeTcss MEXaHU3M XHUMHUYECKOH
Kkoppo3un? Hamumure ypaBHeHHs peakiuii, npuBenute npumepsl. 25. OT kakux (pakTopoB 3aBUCHT CKO-
POCTh XMUMHUYECKON Koppo3uu? IloueMy y HEKOTOpBIX METAIOB CO BPEMEHEM CKOPOCTh KOPPO3MH 3a-
memsiercs? Kakas cpema cnocoOcTByeT mpotekanuio kopposuu? Ilpusenure npumepst. [louemy ¢ po-
CTOM TEMIIEPATYpPbl CKOPOCTh KOPpOo3uu Bo3pacTaer? 26. Kakue mecta B U3NEIUSIX U KOHCTPYKIUAX SIB-
JSI0TCSL KOPPO3HMOHHO onacHbBIMU U noueMy? 27. UTo Takoe 3ieKTpoxumMudeckas koppo3usa? B kakux cpe-
Jlax OHa mpoTekaer? 28. B yeM 3akiroyaeTcs MeXaHU3M 3JIEKTpOXUMUUYecKko koppo3un? Kakas cpena e
cnocobctByer? 29. Ha npumMepe KOppo3uM CTal KUCIOPOJOM BO3/1yXa BO BIAXKHOH Cpesie MOsICHUTE Me-
XaHU3M TPOTEKAHMSI AIEKTPOXUMuIeckoi koppo3uu. 30. Kakue metamisl Hanbosiee moIBep>KeHbI KOPPo-
3un? IloueMy HEKOTOpbIE METasulbl, HECMOTPSl Ha MX BBICOKYIO BOCCTAHOBUTEIIbHYIO CIIOCOOHOCTbH, HE
noaseprarorcst koppozuu? [IpuBeaure npumepsl Takux MeTtauioB. 31. [lepeuncnure MeTOAbI 3alIUTHI ME-
TaJuIoOB OT Koppo3uu. 32. Yto Takoe nerupoBanue MetauioB? Kakue BelecTsa BbICTYNAOT JIETHPYOIIH -
MU J100aBKaMH U Kak OHM BIIMSIOT Ha cBoicTBa MeTaya? [loueMy mpH JerupoBaHUM MeTaljia CKOPOCTh
Koppo3uu 3ameyistercsi? Yem o0yCcIIOBIEHO TO, YTO COBPEMEHHbIE CTAJH SBIAIOTCS HEpyKaBeromumMu? 33.
Uto Takoe 3anuTHbIE MOKPbITHSA? M3 yero onn u3roraBiuBarorcs? 34. B yem ominune KaTOAHBIX U aHO-
HBIX METaNIMYeCKUX MOKphITUi? [losicHUTe MexaHW3M 3alUThl TAKUX MOKPHITHI Ha mpuMepax. Kakue
HEJOCTATKU €CTh Y TOrO WJIM MHOTO TUIA NOKPbITUA? 35. M3 4ero n3roraBinBarOT HEMETAIIINYECKHE 3a-
muTHbIe MOKpeITUA? [IpuBennTe npuMepsl. KakoBbl HETOCTAaTKM TakUX MOKpbITUI? 36. Ha yem ocHOBaHbI
METObI IEKTPOXUMHYECKON 3auThl? [[osICHUTE MEXaHU3M AJIEKTPOXUMHUYECKON 3alIUThl Ha MPUMEPE
METO/a MPOTEKTOPHON 3aIIUTHI CTAJIBHOTO TpyOompoBona B MOpckoil Boae. 37. UTo Takoe KarofHas W
anomHas 3amnuTa? [losicHuTe MexaHu3M 3amuThl Ha mpuMepax. 38. Pacckaxkure 00 M3MEHEHUH CBOWCTB
KOoppo3uoHHOU cpenpl. Kakumu cnocobamu oHo nocturaerca? 39. Kakue (akropsl HY)KHO yYUTHIBATbH
MIPU KOHCTPYHUPOBAHUM H3JCTUH, 4TOOBI MPEAOTBPATUTH MpoIiecchl mpotekanus kopposun? PA3JIEJL 9.
®A30BbIE PABHOBECHA B I'ETEPOI'EHHBIX CUCTEMAX 1. [laiite onpeneieHue MOHITHIO
«baza». 2. Uro Takoe reTeporeHHbIe U TOMOTeHHbIEe cucTeMbl? 3. UTo Takoe (hazoBoe paBHOBecue? Uem
oo xapaktepusyercsa? 4. Chopmymupyiite nmpasmwio ¢a3 ['md6ca, mosicHUTe, KAKUe BETUYHHBI TyJa BXO-
m4at. 5. Urto Takoe auarpamma coctosiHua? 6. [IpuBeaure nuarpamMmy IIaBKOCTH JABYXKOMITOHEHTHOM CH-
CTEMBbI C IPOCTOM IBTEKTUKOM (IBTEKTHUECKYIO Auarpammy). OxapakTepusyiTe JUHUU, TOYKH U 00JacTh
sTOM auarpammel. 7. Uto Takoe sBTekTrKa? 8. ChopmymupyiiTe npaBuio peryara. J[Jis 4ero oHO MCTIONb-
3yercsa? 9. IlpuBenuTe nuarpaMMmy IUIaBKOCTH JBYXKOMIIOHEHTHOW CHCTEMBI, 0Opa3yroleil ycToiunBoe
XUMHYECKOE COECTUHEHHE (IUCTEKTHUECKYIO0 nuarpammy). OxapakTepusyWTe JIMHUU, TOYKH U OONacTu
sToi auarpammsl. 10. Yto Takoe TBepabiii pactBop? 11. JlaliTe XapakTEpUCTUKY TBEPIBIX PACTBOPOB BHE-
JIpeHUs, 3aMelIeHUs U BhrauTanus. [Ipy kakux yciaoBusix oOpas3yrorcst 3Tu Turbl pactBopoB? 12. Ipuse-
JUTE MarpaMMy IJIaBKOCTH JIByXKOMIIOHEHTHOM CHCTEMBbI, 00pa3yroliei TBep bl pacTBOP 3aMEIIEHUS C
HEOTPAHWUYEHHON PacTBOPUMOCTHIO. OXapaKTepu3ylTe JTUHWUH, TOYKH M OOJACTH ATOM auarpammbl. 13.
[TpuBeauTe nuarpaMMmy IJIABKOCTH JBYXKOMIIOHEHTHOW CHCTEMBI, 00pa3yrolieil TBepAblil pacTBOp 3ame-
IICHUS C OTPAaHUYCHHOM PACTBOPUMOCTHIO. OXapaKTepru3ynTe JMHUHU, TOYKH U 00JACTH STOW TUAarpaMMBbl.

3.5 Tembl KOHTPOJILHBIX PA00T

— KOHTPOJIbHAS PABOTA Nel «OCHOBHBIE ITOHATHA U 3AKOHbBI XUMHWM» 1. Onpe-
nenuTe dKBUBAICHTHYI0 Maccy Na2CO3. 2. Ckonbko monekyn coaepxutcs B 0,2 mons NH3? 3. Kaxoi
o0beM okcuzaa yriepoaa (IV) Beimenutcs (H.y.) mpu TepmuueckoMm pasznoxkenun 200 kr CaCO3 ?
KOHTPOJIbHASI PABOTA Ne2 « CTPOEHUE ATOMA. CTPOEHUE ATOMA. ITEPUOJUYECKHM
3AKOH U IIEPUOIMYECKAA CUCTEMA XUMUWYECKUX DJIEMEHTOB A.MN.MEHIEJIEEBA» 1.
Hanumure anexTpoHHy0 KoHUrypanuio aroma Br. Ykaxkure, K KakoMy nepuojy, rpymie, noarpymnie u
CEMENCTBY OTHOCHUTCS 3TOT 3J1€MEHT. Kakue 2JeKTpOHBI y 3TOT0 3JI€MEHTA SBJIAIOTCS BajleHTHbIMU? Kako-
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Ba MaKCUMaJlbHasi BAJICHTHOCTb 3TOro aneMeHTa? [IpuBeanre 31ekTpoHHO-Tpaduueckoe n300pakeHue Ba-
JICHTHBIX AJIEKTPOHOB U OINHUIINTE MX KBAaHTOBBIMHU yuciaMu. Kakumu cBoiicTBamu oOnagaeT 3TOT dJie-
MeHT? OOBACHUTE, UCXOII U3 SJIEKTPOHHOW KOH(PHUTypamuy 3J1eMEHTa U MOJOKEHHUs B MEPHOANYECKOM
cucteme. 2. B kakom nepuoze, rpynme u moArpymnne HaXOAUTCs 3JEMEHT, €ClId ero 3JEKTPOHHAsk KOH(U -
rypauusi 3akaHnuuBaercsi Ha 5s14d5. HazoBute stor snement. Kakumu cBoiictBamu oOnagaer 3TOT 3ie-
MEHT — OKHCJIMTEJIbHBIMU WM BOCCTaHOBUTENbHBIMHU? OObsicHUTE mouemMy. 3. Kakoi u3 snemenToB — B
wi C Oyzet obnagarh 0oliee BEIPaXCHHBIMU HEMETAITUYECKUMU cBoMicTBamMu? Kakumu cBoiicTtBamu Oy-
IyT 0071a/1aTh COEMHEHMSI 3TUX 3JIEMEHTOB — KHUCJIOTHBIMHU HJIM OCHOBHBIMU? OOBSICHUTE C TOUKU 3PEHUS
AIIGKTPOHHON KOH(UTYparuu M TIOJOXKEHUS 3JeMEHTOB B mepuoauueckoit cucreme. KOHTPOJIbHAS
PABOTA Ne3 «XUMUNYECKAS CBA3by 1. Insa xumuyeckux BemectB C12, CuSO4, N20O a) ompene-
JUTh CTENICHb OKUCJICHUS 3JIEMEHTOB; 0) ONPEAETUTh BAJICHTHOCTh 3JIEMEHTOB; B) HAPHCOBATh CTPYKTYP-
HbIe (POPMYJIBI; T) ONPEACTUTh THI XUMUYecKoi cBsi3u. 2. [{ns Bemects: P4, CrCl3, Zn, H20 a) ykazatb
TUTI XUMHYECKOU CBSI3U; 0) ONMPENEUTh TUTT KPUCTAIUTUICCKON PEIIETKU; B) yKa3aTh KAKUMU (PH3UIECKHU -
MU CBOMCTBaMHU 001aJJaeT TaHHOE COEAMHEHNE, OTBET MOACHUTH. 3. [IpuBenuTe anekTpoHHO-Tpaduiyeckoe
n300pakeHne atoMa B B OCHOBHOM M BO30YKICHHOM COCTOSIHUHM, HAIIMIIUTE JIEKTPOHHBIE KOHPHUTypa-
uuu. Kakas BaJIeHTHOCTh XapakTepHa Jis 3TUX cocTostHUi? [IpuBenuTe npumMepsl COEIUHEHHI ¢ TaHHOU
BanieHTHOCThI0. KOHTPOJIbHA I PABOTA Ne4 «OCHOBHBIE KJIIACChI HEOPTAHUYECKHUX CO-
EHHHEHHﬁ. PEAKIIMOHHAA CITIOCOBHOCTSL BEHIECTB» 1. Ykaxure, K KaKuM KjiaccaMm COCJIH -
HEHMH (TUAPOKCUABI, KUCIOTHI, COJM, OKCH/bI, OMHAPHBIE COEAWHEHHS) OTHOCATCS CIEIYIOIIUE Belle-
ctBa: Na20, H2S504, Cu(OH)2, Ca(NO3)2, Ba(OH)2, H3PO4, Na2CO3, SO3, CaS, AIN. Ha3zosure 311
coequnenus. 2. Kakue tunsl coneit Moryt oOpasoBbiBaThes nipu peakunn H2SO4 u NaOH? Hanummure
YpPaBHEHUS PEAKIUM, YKAKUTE TUII COJIU, JAWTE HA3BAHUS MOJTYYEHHBIM COeIMHEHUAM. 3. YTo Takoe aMm-
¢doreprnocTs? Hanmimre ypaBHEHHs peakluy, MoKa3biBarore aMmpoTepHslil xapakrep AI203. Vkaxure,
K KakoMy KJaccy COEIMHEHHUIH OTHOCSTCS MPOIAYKTHl pEakiuil, HA30BUTE MOJIY4YEHHbIE COEIUHEHUS.
KOHTPOJIbHAS PABOTA Ne5 «PACTBOPDI» 1. Ilpu pactBopenuu 5,0 r Bemectsa B 200 r BoJbI IOJTy-
YyaeTcsi He MPOBOIAIIMKM TOK pacTBOp, KpucTaumsytomuiics npu 1,450C. Onpenenure MOJEKYISIPHYIO
Maccy pacTBOpPEHHOro BemiecTBa. 2. CocTaBbTe€ YpPaBHEHHUS BCEX BO3MOXHBIX PEaKIMM B3aUMOJECHCTBUS
ruapokcuaa kobansra (II) m OpTO-MBIIIBIKOBON KUCIOTHI. Ha3oBHTE MPOIYKTHI 3THX B3aMMOJICHCTBUM,
npuBeaAnTe UX rpaduyeckue GopMylbl U ypaBHEHHUS MX JEKTPOIUTHYECKON muccornuanuu. 3. Paccum-
taiite pH u pOH 0,49 %-noro pactBopa cepnoii kucnotsl ( 1,0 r/cm3). KOHTPOJIbHA 1 PABOTA Ne6
«OHEPTETUKA XMMUWYECKUX TTPOLIECCOB. XUMNYECKAS TEPMOAUHAMUKAY» 1. Pac-
cunTaiiTe TeroBo 3ddexT peakiuu obOpazoBaHus okcuaa cepbl (IV), 3amummmTe TEPMOXUMHUYECKOE
yYpaBHEHHE peaklMU. Brluncinte Maccy npopearupoBaBLIE CEPBI, ECIIM B PE3yJIbTaTe PEAKLIMU BbIICIIH -
nock 92,8 xJIx terotel. S(TB) + O2(T) = SO2(T) 2. PaccuntaB n3menenue sneprun [ ub0ca, ycTaHOBUTE,
BO3MOXKHO JIM CaMOIPOU3BOIbHOE nporekanue peakiuu npu 35 0C. MgCO3(tB) = MgO(TB)+CO2(T)
KOHTPOJIbHASI PABOTA Ne7 « XUMUYECKAA KUHETUKA. XUMHNYECKOE PABHOBECHE» 1.
Hanumure kunernueckoe ypaBuenue peakiuu: O3(r) + NO(r) = O2(r) + NO2(r) 2. Kak nu3meHuTcst cko-
POCTb peakliiu, €CJIH: a) B CUCTEME YBEIMYHUTh JaBJiIeHHE B 3 pa3a; 0) yBeJIMYUTh KOHIEHTPALIMIO 030Ha B
2 paza; B) yBeIHUUTh KOHIEHTparuio okcuaa azota (II) B 3 pasa. 3. TemnepaTypHbiii KOOQPUITUESHT CKO-
poctu peakiuu paBeH 4. Ha cKonbKo rpaaycoB HYKHO YBEIHUYUThH TEMIIEPATypy, YTOOBI CKOPOCTh peax-
1y Bo3pociaa B 64 paza? 4. OnpenenuTte SHEPrUI0 aKTUBALMU PEAKIUHM, KOHCTAHTa CKOPOCTU KOTOPOM
npu 298 K pasna 3,1-10-4, a npu 313 K cocrasnser 8,2-10-3. KOHTPOJIbHA S PABOTA Ne8 «3JIEK-
TPOXUMMNYECKHUE I[MTPOLLECCEHI. KOPPO3UA METAJIJIOB» 1. 3anucaTh cxeMy IajJbBaHUYECKOIO
AIIEMEHTA, COCTOSIIETO U3 BUCMYTOBOTO U IIMHKOBOTO 3JIEKTPOOB, MOTPY>KEHHBIX B PACTBOPHI CBOUX CO-
JIel; HalMCcaTh YPABHEHUS 3JIEKTPOIHBIX MPOIECCOB; HANMCATh YPAaBHEHUE PEAKIIMU, KOTOPAsi MPOTEKAET B
raJIbBAHUYECKOM 3JIEMEHTE; PacCUUTaTh MEKTPOJBUKYIIYIO CHITY FaJIbBAHUYECKOTO 3JIEMEHTa MPU CTaH-
JAPTHBIX YCIOBHSX; PACCUUTAThH JIEKTPOJBIKYIIYIO CUTY TAIbBAHUYECKOTO AJIEMEHTA MPU TeMIlepaType
30 0C u xonnentpanusax noHoB C(Bi3+) = 0,1 mons/n; C(Zn2+) = 1 monw/n. 2. Kakue mpomykTel oOpa3sy-
IOTCS TIPU 3JIeKTposn3e BogHoro pacteopa CaCl2? HamumuTe ypaBHEHHUs 3IEKTPOAHBIX MpOIeccoB. Bol-
YHUCIIUTE MacCy MM 00bEeM NMPOIYKTOB, BHIAEISIONIMXCS HA 3JIEKTPOAAX, €CIM B MPOLECCE AIIEKTPOIU3a
3arpaueHo 10722,2 Ku anexktpudecTBa, a Bbixox 1o ToKy coctasisieT 90%. KOHTPOJIbHASA PABOTA
Ne9 «®A30BBIE PABHOBECHA B I'ETEPOI'EHHBIX CUCTEMAX» 1. [laiite onpeneneHue MOHs-
Tuio «dazay. 2. [lpuBeanure quarpaMmy IJIaBKOCTH JBYXKOMIIOHEHTHON CHUCTEMBI C MIPOCTON IBTEKTUKON
(aBTEKTHYECKYIO quarpamMmy). OxapakTepusyiTe JIMHUH, TOYKH U 00JIaCTH ATOW auarpammsbl. 3. Urto Ta-
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KO€ KOHTPY?PHTHOCTb?

3.6 Tembl 1a00paTOpHBIX padoT

PactBopsI

Omnpenenenue TeroBoro 3pdexra peakuunu HeuTpaau3anium
— CKopoCTh XUMHYECKHX peakiuil. XUMHYECKOe paBHOBECHE.
Onekrponns. Kopposus

4 Meronnueckne MaTepuaJibl
s obecnieueHust mpouecca 0Oy4eHHs M pelIeHus 3ajad 00y4eHHUs! MCHOJIb3YIOTCS CIEAYIOIINe
MaTepUabl:
— METOIUYECKHUE MaTepuallbl, ONpPeeNIoNne MpoLeyphbl OLIEHUBAaHNS 3HAHUM, YMEHH, HaBbI-
KOB U (MJIM) OTIBITA JIEATENBHOCTH, XapaKTEePU3YIOIIUX dTarbl (POp-MUPOBaHUS KOMIETEHIUH, COTJIACHO TI.
12 paboyeit mporpaMmel.

4.1. OcHoBHas1 JIMTEpaTypa
1. Koposun H.B. O6mias xumus : yaeoHuk mis BTy308 / H. B. KopoBuH. - 7-e uzn., ucrop. - M. :
Bricmias mkomna, 2006. - 556[4] c. : uin., Tabn. - ([Tobeaurens koHKypca yueOHUKOB). - bubmumorp.: c. 546.
-IIpeam. ykas.: c. 547-558. (nanuuue B 6ubnuoreke TYCVYP - 220 3k3.)
2. OcHoBbl 001IeH U uznueckoit xumuu: Yduebnoe nocodbue / Tuxonosa M. B., Exumona U. A.
- 2015. 200 c. [DnexTponnbi pecype] - Pexum goctyna: http://edu.tusur.ru/publications/5136, cBo6os-
HBIH.

4.2. lonotHUTEILHAS JIUTEPATypa

1. T'muaka H.JI. O6mas xumust : yaeoHoe nocobue st By3o / H. JI. I'muuka. - 11-e uzg. - M.-JL.
: Xumust, 1964. - 688 c. : mi., Tabm. - men. ykas.: c. 669-670. - [IpenM. ykas.: ¢. 671-688. (ayri: 37 3K3.;
Bcero 37 2k3.) (Hanmuue B oubmotexke TYCYP - 37 9k3.)

2. Xumwms: YyeObHoe nocobue / I. B. Cmupnos, I'. M. fkynnna; MuHuCTEPCTBO 00pa3oBaHUS
Poccniickont @enepanun, TOMCKUI rOCyqapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABICHUS W PagUOdIIEK-
TpoHukH, Kadeapa TexHoIOTHH paModIeKTpOHHOM anmapaTypsl. - Tomck : TMIIIO, 2000. - 157 c. : un
(mammume B 6nbmmoreke TYCYP - 31 7k3.)

3. T'muka H.JIL. 3agaum u ynpaxkHeHus 1o obmieit xumuu : YueOHoe nocobue mist By3os / H. JI.
I'muuka. - 20-e u3n., crepeorut. - M. : Xumus, 1973. - 263[1] c. : un. - b. u. (Hanmuune B 6ubmoteke TV -
CVYP - 38 3K3.)

4. AxwmeroB H.C. Heopraunueckas xumus : yuebHoe nocodue s By3oB / H. C. AxmeToB. - M. :
Bricmas mkoma, 1969. - 638[2] c. : win. - [Ipeam. ykas.: c. 629-639. - b. 1. (Hanmmuue B 6ubnmoreke TV -
CVYP - 155k3.)

5. Yukun E.B. Xumus [Tekcrt]: yueoHoe mocooue / E. B. UukuH; MuHuCcTEpCTBO 00pa30oBaHus 1
Hayku Poccuiickon denepanuu, ToOMCKUN TOCYJapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABJICHUS U PAJHO-
anekTpoHukH (Tomck), DakynbTeT TUCTaHIIMOHHOTO 00y4deHusl. - Tomck: Db KonTent, 2012. - 170 c.: ni.
- bBubmwmorp.: c. 157. (manuune B 6ubmmotexke TYCYP - 62 5k3.)

6. Xwumus: Yueonoe nmocodue / Hukun E. B. - 2012. 170 c. [DnextpoHHBIHA pecypc] - Pexxum no-
cryna: http://edu.tusur.ru/publications/1138, cBOOOTHBI.

4.3. O6si3aTesibHbIE YUeOHO-MeTOAUYeCKHE TOCOOH S

1. Xumusa: Meroauueckue yka3zaHHs Ui POBEACHUS NMPAKTUUYECKUX 3aHATHH, J1a00paTOPHBIX
paboT U OpraHu3allid CaMOCTOSATEIHLHON PabOThI CTYIEHTOB 1O AUCIUIUIHHE «XuMus» / TuxoHoBa M. B.
- 2015. 26 c. [DnexTpoHHBIN pecypc] - Pexxum moctyma: http://edu.tusur.ru/publications/5137, cBo6o-
HBIN.

2. Yukun E.B. Jlabopatopusie paboTsl o xumuu [Tekcr]: yuebHo-meToquueckoe nocobdbue / E.
B. Yukun; MunucrepctBo obpazoBanus u Hayku Poccuiickoit @enepanmu, ToMCKuil TocyaapCTBEHHbIN
YHHMBEPCHUTET CUCTEM YIpaBJeHUs U paanodnekTponuku (Tomck), Kadenpa paarosneKTpoHHBIX TEXHOIO-
TUH ¥ DKOJIOTUYECKOT0 MOHHUTOpHUHTA. - Tomck : TYCVYP, 2012. - 77 ¢. : un., Tabmn. - bubmuorp.: c. 73. (Ha-
augue B ondamoreke TYCVYP - 51 5k3.)

3. UYukun E.B. Coopruk 3amgad mo obmieit xumuu [Teker] : yueGHO-MeToanmueckoe nocodue / E.
B. Yukun; peu. kauna. xum. Hayk A. W. I'ananos; pen. C. 5. Anekcanaposa; MUHHCTEPCTBO 00pa30BaHuUs
n Hayku Poccuiickont ®@enepanyn, TOMCKUI rocylapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPaBJIECHUS U pa-

CornacoeaHa Ha noprane Ne 17869 34



1no31eKkTpoHuKU (Tomck). - Tomck: Tomckuii rocytapcTBEHHBIM YHUBEPCUTET CUCTEM YIIPaBJICHUS U pa-
Tno3NIeKTpoHUKH, 2015. - 296 c. (Hanmuuue B 6udmmotexke TYCVYP - 100 3k3.)

4. JlabopatopHbie paOOTHI MO XUMHUH: YuebHO-MeToanyeckoe nocodue / Yukun E. B. - 2012. 78
c. [Onexrponnsiit pecypc] - Pexxum noctyma: http://edu.tusur.ru/publications/3020, cBOOOAHBIH.

5. COopHHK 3a7a4 U yrnpakHeHHH 1o oOmiel xumun: COOPHUK 33/1a4 M YIPaXHEHUH 1o o01eit
xumun / Ywxkwn E. B. - 2012, 220 c¢. [OnekrpoHHBIi pecypc] - Pexum mgoctyma:
http://edu.tusur.ru/publications/642, cBOGOIHBIIA.

4.4. ba3bl JaHHBIX, HHPOPMALMOHHO CIIPABOYHbIC U MIOUCKOBbIE CHCTEMBI

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

2. http://www.chemistry.narod.ru, http://www.xumuk.ru — napopmManinoHHO-CIIPaBOYHBIE pPeCyp-
CBI

3. http://elibrary.ru — HayyHas 371€KTpOHHAast OMOIMOTEKA

4. http://Wwww.twirpx.com — 3JIEKTPOHHBIEC KHUTH TI0 XUMUHU

5. http://mv-tihonova.ucoz.ru - uHpOpMaLMOHHBIN caiiT 11 cryaeHToB TYCYPa
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