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1. Hean v 3agaun aucuunIHHbI

1.1. Heau aucunnianuel
- H3YHCHUE NHMHUCCKHX CHCTEM M (YH/IAMEHTATEHBIX 3aKOHOB XHMHH C MO3HLMH COBPEMEHHOMH
HayKH
- GOpPMHpPOBAHHE HABBIKOB IKCICPUMEHTAIBHBIX HCCIICHOBAHHH [UIS M3YyYEHHs CBONCTB BEIICCTB H
HX PEaKIHOHHOK crroCOBHOCTH

1.2. 3agauu quCcUHMINHBI
- M3YYCHHEC XHMHYECKHUX CHCTEM!
—  H3y4eHHe QYHIAMEHTATBHBIX 3AKOHOB XUMMWH,
~  M3YYCHWE CBOHCTB BEILIECTB U HX peakIHOHHOH clocoGHOCTH

2. MecTo ancuMnianHe B crpykrype QOII
Hucuunimna  «Xumusy (b1.b.12) orHocHTCs Kk GaszoBoit wactw NpOGECCHOHANILEHOTO  LHKJIA
00A3aTeNbHBIX AUCIIHITINH,
Ipemecrsyiommumy  mcunminnamm, GopMupyOIIMH  HayaNbHBIE 3HAHHSA,  SIBIAIOTCA
CACOYIOLIHE IHCHHITHHBL «Maremarukay.
Hocnenyionmmu  mucunmmnamu seisioTes: «Marepuanel  onekTponHOl  TexHWKMY,
«besomacHoCTE KH3HENRATEIBHOCTHY.

3. TpeGoBaHua K pe3yabTaTam 0cBROEHHS ANCLUHILTHHBI

[Ipouecc u3ydenus nHCHUNIITHEET HATpPaBJ/IeH Ha POPMHPOBAHHE CIIEAYIONINX KOMITETEHIMI:

—  OIHK-1 (cnocobHocTBIO mpeacTanaaTs AACKBaTHYIO  COBPEMCHHOMY YPOBHIO 3HAHWil
HAYIHYIO KAPTHHY MHDA Ha OCHOBE 3HAHHSA OCHOBHBIX 110JIOKEHHH, 3aKOHOB 1 METOIIOB €CTECTBEHHbBIX
HayK U MaTeMaThKH)

~  OIIK-2 (croco6HOCTBI BLIBIIATS CCTCCTBCHHOHAYYHYIO CYUTHOCTB MPoBIIeM, BOSHUKAOIIIHX
B Xozte MpoecCHOHANMBHON [esTebHOCTH, TPHBJICKATL Uit UX PEUICHHS COOTBETCTBYIOUME (GH3HKO-
MaTeMariyecKuii aiimapar)

B pesynbrare usyuennst qucudrming CTYICHT JTOJIKEH

~ 3HATL OCHOBHBIC MOHATHS M 3aKOHBI XHMHH. TEOPETHUECKHE OCHOBBI CTPOEHHS BEIIECTRA,
CBOMCTBA BEIECTE W WX PCAKIHOHHYIO  CIIOCOOHOCTD, YCIIOBHS TIPOTEKAHHS peakuuii, baxkropel,
BIMAIONHE Ha CKOPOCTh W HAPABIIEHHE 11POTEKAHUS PEaKIINH, SHEPreTHUCCKHE M3MEHEHNS B TIpolecce
POTCKAHWS  PCAKLIMH, 3aKOHOMEPHOCTH  IIPOTeKAHUS STICKTPOXUMHYECKHX  TIPOLECCOB, MPOIECCH
KOPpO3HH MCTaIOB W METOMBI 3AIIHTEl OT KOPPO3IMH, TTPOLCCCRI, MPOTEKAIOUINE B TeTEPOreHHBIX
CHCTEMaX P H3MCHEHWH (Da30BOTO PABHOBECHS,

~  YMETB HCIIONIb30BATE  TEOPETHYECKHE 3HAHWS JUTH  pelueHus IPAKTHYECKHX 3amay, s
WHTCPIPETANHH PE3VIIBTATOB HKCTIEPHMEHTA, HCTIONB30BATE ITOPHTMBI PEIICHHS MTPAKTHYECKHX 3aay.

~  BJIALETL HAaBBIKAMK CaMOCTOSITEIBHOTO MOKMCKA HHAOPMALTH 1 MPopaboTKH TEOPETHYECKOTO
Marcpualia; HaBbIKUMH NOCTAHOBKH ILejlel W 3amau IKCHICPHMEHTA, HCXONS M3  TEOPETHUECKHX
NPCANOCEITOK;  HasbIKaMKu  00paboTKH  pesynbrartos JKCIICPUMEHTA € HCHOJIB30BaHHEM  (DH3HKO-
MaTeMaTHYeCKOTO anfapara.
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4. O0bem qucUMNAHHBI M BHABLL YueGHOI paboTsr
Ob1uas Tpyi0eMKOCTb JUCLUIUTHHBI COCTABISET 3 3aUeTHBIX eIHHULBI 1 NIpeaCcTaBIeHa B Tabiuie

4.1.
Ta6nHua 4.1 — TpynoeMKOCTh AHCUHILIHHEL B o - -
- Ne Brter yuebHoH AEATCIBHOCTH 1 CCMCCTp ~Beero | Enunnus
‘ 1 HeKHHH 26 26 4acoB
:2 Hpaxmqecxm 3AHATHS 12 ' 12 HacoB
3 Ha60paToprxe 3aHATHS 16 16 JacoB
14 Bceero AyIMTOPHBIX BaHSITHH 54 54 4aCOB
5 \I/I3 HUX B HHTCPAKTHBHOM (I)opMe 10 10 4aCcoB
A, i o , I o I
6 CaMOCTOHTeJTbHaH pa60Ta 54 54 YacoB
7 ‘Bcero (663 3f<3aM6Ha) 108 108  ¥acos
f 8 ‘ O6max TPYLOEMKOCTE 108 108 4acos
o 3 3 3.E
5. ConepskaHue QHCHMIITHHBI
S.1. PazneJibl AMCUMIUIMHLI U BHABI 3aHSITHI
Pasjensr iucuMnTHEEL W BUIBL 3aHATHI TpHUBeneHb! B Tabmuue 5.1,
I@g@,”gﬂ»’;ﬁaﬂenm AMCUHMIUTMHBI M BHIBI 3aHATHH e
j ~Ipaxr Bcero
‘ i - Camoc ;
: - ‘nyeckn JlaGopa 9acoB + PopMHpYEMEI
o ! - Jlexun TOSTEN ~
Ne | Hassanus pasnesioB qucUUIUIHHEBI . © TopHBIE (Ges e
o | 3aHATH PaboThI OK3aMe | KOMTIETCHIHH
| : g pabora . Ha) ‘
— —— N — R
1 OCHOBHBXG TOHSTHS U 3aKOHBI XUMHH. - () 20 6 8 OIIK-1,
b : | | | OHK 2 ‘
‘2 CTpoeHHe aroma. [Teprognuecknit 4 20 511 OHK l
‘3aKOH H IICPHOIMYECKas] CHCTEMA OIIK-2
' XUMHYECKHX JIEMEHTOB
11 H. Meﬂaenee}sa |
3 XHMquCKaﬂ CBS3B. J 4 2 0 6 12 OIIK-1,
oy i i ‘ ; OHK 2
4 OCHOBHbIe KJIacChl Heoprannqecmx 2 2 0 5 9 OHK 1
‘coemHenwit. PeakiponHas : OIK- 2
CHOCO6HOCTB BEUIECTB.
5 3Hepremxa XHMHYECKHUX TTPOIECCOB. 3 2 4 7 16 OITK-1,
XuMudecKas TEPMOMHAMHKA. ‘ OHK 2
6 XHMH‘{CCKaH KHHEeTHKa. XHMHYEeCKoe | 3 2 4 10 19 OHK 1,
_paBHOBecHe. ‘ OIIK-2
7 SHeKTpOXHMHLmCKHe ITPOLIECCHI. 6 0 4 8 18 OTIIK-1,
Koppomx METAIIOB. i OHK 7
8 dasosble paBHOBecm B FeTCpOI‘eHHbIX 40 4 7 15 OHK 1
CUCTEMAX. ; OITK- 2
Uroro 260 12 16 54 108

CornacosaHa Ha noprane Ne 322



5.2. Conep:xanue pa3ie/1oB JMCUHILTHHDI (110 JIEKUHAM)
Conepxanie pasenos IHCUHILTHH (110 JIeKUMsIM) pUBeaeHo B Tabmuie 5.2,
Tabnnua 5.2 - Conepxanne pasienos micuntoms (no nekupsm)

DQopmupye
© MBI

- KOMIIETEH
(qac.) ¢ "

‘ 3 ConeprxaHue pasnenoB IMCHHILTHHEL - Tpynoe
Ne Ha3Banus pasgenos ’  MKOCTb
: 1 10 JIEKLIHSM

e e —_— e e —_

1 cemectp

'l "Crpoenne aroma. Ilepuonnyeckuit  Crpoenue atoma u TiepuonyecKas 4 OIIK-1
'328KOH M MEPHOIHYECKast CUCTEMA cucrema areMeHToB. KsanTtogo- ‘
XUMHUECKHX 3/IeMEHTOB MEXaHHYeCKas MOJesb aToMa, ATOMHasi
AN .Menpeneena. opbuTtane. Popma atOMHBIX opSHuTaet |

(s, p). Ksantosbre wucna. Ipunumn

[aynn. ITparuno lynna. Tpasumo

Kneuxoscxoro. ITepnonnyeckas

CUCTEMA U TIOPSIOK 3aMOTHEHUS

SHEPreTHYCCKUX YPOBHEH B CTPYKTYpE

aroma. Pamuycer aToMOB 1 HOHOB,

ONeKTPOOTPHIATENIEHOCTh. DHEPTHs

HOHU3ALHH, CPOMICTBO K JJICKTPOHY.

M3meHeRe CBONCTB 2JIeMEHTOB ¢ X

COCIIMHEHUH 110 NIeproaM 1 IpyIIaM.

2 Xumuueckas cBA3b. OCHOBHBIE BU/IBI XHMHUYCCKOM cBs3n, 4 OTIK-1
: IIpupona xuMUUECKOH CRS3H. 5
XapaKTepHCTHKH XHMHYECKOH CBSI3H.
KoBasieHTHas CBsI3b, MEXaHH3MBI ce
oBpasoBanHs: OGMEHHBIH, JOHOPHO-
akuenTopHeli. ITonasipHocTs
KOBAJICHTHOH cBs3u. Teopus
BAJICHTHBIX CBsI3eH U 0OBACHEHHE
BaJICHTHOCTH DJIEMEHTOB METOIOM
BAJICHTHBIX CBA3eH. OCHOBHOE H
BO30YKIEHHOE COCTOSHHE aToMa.
IlpoctpancTBennas crpykrypa
Motexyit. Tuner cBsizeil — o, . MoHHas
cBA3h. MeTarminyeckas cBs3b.
DusnyecKoe cOCTOSTHNIE BelecTRa, 1
Tsepnoe teno. Dueprus
KpucTaninqeckoit pewreTkn. Tumer
KPUCTAITHYECKUX CTPYKTYP H UX
CBOHMCTBA,
3 OCHOBHBIE KITACCHI HEOPraHHHYECKHX Knaccnpuxauns xummueckux 2 OIIK-1
CoeMHeHHN. PeakiHonHas coenMHeHH. CTereHb OKUCIeHHNT,
CIIOCOOHOCTE BEIECTB. OCHOBHBIE KJ1aCChl HEOPTaHHUECKHX
coenvnenni. Kucnorel, conu,
OCHOBaHHS, OKCHIBI, UX
KJIACCUQUKALNS M XUMHUYECKHe
cBoficTBa. KucitoTHO-0CHOBHEIE
cBOMCTBa BeutecTs. CBOHCTBA
amboreprocTi. Peakumnonnas
COCOOHOCTL aM(DOTEPHBIX OKCHIIOB U
THAPOKCHAOB. Tunel coneil. Msmenenue
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KHMCIIOTHO-OCHOBHBIX CBOKCTB
3JIEMEHTOB TI0 MEPHOJaM H IPYTITam.

DAeKTPOIUTHL DIEKTPOJIMTHYECKAs 1
JUCCOLMALIAS.

4 DHepreTHKa XMMHHECKHX
MPOTECCOB. XHUMHYECKas
 TepMOIMHAMHKA.

5 Xumuueckast KHHCTHKA.
' XHMHYeCcKoe paBHOBECHE.

CIOBUT XUMPYCCKOTO pPaBHOBECHA.

Xumudeckas TepMOIMHAMHKA.
TToHsiTHE XUMUUYECKOH CHCTEMBI. THIIBI
cucTeM, PaBHOBECHOE COCTOSIHHE
cucteMbl. THITBI TEPMOAHHAMHYECKHX
npoieccoB: 0GpaTHMble, HEOOPATHMBIE, |
CaMOTIPOU3BOJIBHBIE, PABHOBECHBIC. ‘
OCHOBHBIC TIOHATHS TEPMOIHHAMHKH.
BHYTPEHHSIS SHEepTHs, paboTa, Ternora.
[TepBbiil 32aKOH TEPMOAHHAMUKH,
[oustie anTanenuu. Tennoso

5QQeKT peakinu, IK30TCPMUUCCKHE 1
IHIOTEPMIYECKHE PEaKIIHH.
TepMoxuMHUECKHE YPABHEHUS H UX
ocobennocTd. CTaHAapTHBIE TETIOTHI
o0OpasoBaHust BelecTs. 3akoH [ecca,
crencTeue w3 3akoHa [ecca. ITonstue
SHTpONHH. Bropol u TpeTHi 3aKoH
TepMoHHaMHUKH. CaMOTIPOU30BOJIBHBIC |
MPOTIECChl. DHTANBITHIHBIN U
SHTPOTUIHEIN HaKTOPBI XMMHYECKHX
peakunit. DHeprus ['nbbca.

XuMuueckasi KHHETHKa. [ OMOTeHHBIE 1
rereporeHdpie peakinu. CKOpOCTh
XHUMHYeCcKOH peakitu. PakTopsl,
BITUSIOIINE HA CKOPOCTh PEAKLINH.
BiusiHie KOHIEHTPAMH Ha CKOPOCTh
peaxiui. 3aKoH AeHCTBYIOLHX Mace.
KoHcTanTa CKOPOCTH peaKkUyH.
Bnusispe TeMIiepaTypbl Ha CKOPOCTh
peaxuuu. [Tpasmto Bant-T'odda.
DHeprus aKTHBALWK W ypaBHeHHe
AppeHnyca. 3aBHCHMOCTD CKOPOCTH
peaxiuy oT karanusatopa. Karamms
Ob6parumeie # HeOOpaTUMBbIE
XUMHYECKHE peakinyu. XUMHHUECKOoe
paBHOBecHe. KOHCTaHTa paBHOBECHSL.
3aKoH MeHCTBYIOMINX MACC JUTA
pasrosecust. [pnaunn Jle-Ularenne.

6 DIeKTPOXMMHYECKHE MTPOLECCHI.
Koppozus MeTauios.
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OKHMCTUTENIBHO-BOCCTAHOBUTEIBHBIE
peakuun. CTeleHb OKUCTICHHS,
OKMC/ICHHE H BOCCTaHOBJIEHHE.
DHIEKTPOAHBIE TIPOLUECCHI.
DeKTPOHBIC TOTEHLHAN. YPaBHCHHE
Heprcra. ['a:ibBaHHYECKUH DIIEMCHT.
DIIeKTPOXHMHHECKHE TPOIECCHI.
IMeKTPOABMIKYLILAA CHITA
raTbBAHMYECKOTO DIIEMEHTA.
Cran1apTHbIT BOAOPOIHBIA 2JIEKTPOI.

3
3 OlK-1
6 OIK-1



DIIeKTpOoH3 B paciuiase. NCKTPOIIH3 B |
pactsope. 3akonsl Papanes. Bexoa o
TOKY. Koppo3zus Metamos:
XHMHYECKas, DJIEKTPOXUMHUCCKAs.
3amyTa METIOB OT KOPPO3HH.

7 dazosble paBHOBECHS B ({azosele paBHosecus. dasa, 4 OIIK-1
TE€TEPOTeHHBIX CHCTEMaXx. PETEPOreHHast U TOMOTEHHAs CHCTEMA. |

‘ [IpaBuno ¢a3 ['mb6ca. Crenenn

¢BOOOBI, KOMITQHEHT.

OIHOKOMIIOHEHTHBIE CHCTEMBI,

Juarpamma COCTOSIHUS BOJIBI.

JnarpaMMer riaBkocTH

JBYXKOMITOHEHTHBIX CHCTEM.

OsrexTrka. [Ipasuso peraara. Teepibie

PacTBOPBI U HX THITBL. PU3HKO-

XUMHWHECKHIT aHaTn3, |

Hroro ' 26

3.3. Pasgesibl AHCUNHTIIIMHBI B MEKIHCIUNIHHAPHBIC CBA3H ¢ 00€CTeHBAIOIIME (TIPEIbILY ITHMH)
u oGecneduBaeMbIMH (TOCJIEYIOMIMMH) JIHCLHILIHHAMH
Pazjiesbl AMCIHTUIMHEL W MEXKIMCHUTUTHHADHBIE CBS3H ¢ 00eCeunBaloluMy (TTpeIbILyIHMI) |
obecrieqnBaeMbIMH (TIOCIETYIOIHMHE) THCUMIUTHHAMH TTPECTaB-IeHb! B Tabnuie 5.3.
Tabmuua 5.3 - Pasjenbl AMCUMTUIMHEL H MEKAHCIUTLTHHAPHBIE CBSI3H

No paszienos naHHOH MHCHUILIHHEL, VIS KOTOPBIX HEOGXOAHMO

‘Ne  HanMmeHoBaHue JMCLUIIIHH U3y4deHHe 00eCIeTHBAONINX U 00CCIeYHBAEMBIX IHUCLHILTHH

2 3 4 s 6 17 8

HpeﬂmeCTByzoume JAVCLHHTTIIHHBI

7 | | T ‘ |
'l Maremaruka A R

HOCHC}IYEOHIPW AHUCLIUTITHHbI

‘1 "Marepuans! aneKTpOHHOM

‘ + 0+ + + + o+ + 0+
TEXHUKH ;

'2 ' Be3omacHOCTS |
OKH3HEAEATENBHOCTH j

L S o C e S S S S

5.4. CooTrercTBHE KOMMETEHUHIT, POPMHPYEMBIX NIPH H3YYEHHH ANCUHTUTHHBI, H BHIOB 3aHATHIl
CooTBETCTBHE KOMTETeHLHH, QOPMHUPYEMbIX NpH H3YYEHWH UCLIMIIMHBL, W BHIOB 3aHSTHIH
npeJcTasieHo B Tabauue 5.4

Tabmmua 5. 4 — CooTBeTcTBHE KOMIETEHIMH H BHIOB 3aHATHH, (OPMHPYEMBIX IIpH H3YHCHHH
AHCUHMILTHHEI

‘r | Buner 3agsTHit

I
) I —— SO

!

‘F KoMmnerenunu DopMBI KOHTPOJISI
!

Jlexuu
[IpakTHy
eCKHe
3AHITHS
Jlabopar
OpHbIe
3AHATHA
CaMocro

'
{
|

' KOHCIEeKT camMOonoiroTOBKH, KOHTPOJIBHAS

- paboTa, OTHET N0 MHINBUIYATbHOMY 3a1aHHIO,

| oruer 1o JaGopatopHoii paoTe, onpoc Ha
3aHSATHSIX

o
=
ol
+
4
4
+

—
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HHANBHAYAJIBHOMY 3a1aHHIO, OTYET 110

OIIK-2 ’ ' + | + + Kounrpoasnas padora, oTder 1o
| , P p
; i ]
| | |
l l k | naboparopHo# paboTe, ONPOC Ha 3aHATHAX

6. UnrepakTHBHBIE METOAbI H YOPMBI OPraHU3aALINH 00yYeHHS

Texrosornn MHTEpaKTHBHOTO OOYUYCHWS NpPH pasHBIX (GopMax 3aHsTHIl B 4acax HPUBENCHBl B
tabmnue 6.1

TaGiua 6.1 — TexHONOIMH HHTEPAKTUBHOTO oOyuenus npu pasHeiXx GopMmax 3aHATHIH B bacax

: “Hnrepaxt
| VBHbBIE
: HnurtepakTBHbBIC
Metonsr HurepakTuBHbIC TeKunu npaxtHae - Bceero
: 71abOparopHBIC 3aHSTHS :
CKHe
3aHATHS
Pabota B xomaHae ‘ 4 4 8
Tlpesenranuu ¢ 2 | 2
-HCITOJIB30BaHHEM ‘ ‘
MYJIBTHMEHA ¢
| obcyxaeHnem ﬁ ‘
‘Htoro 1 2 4 : 4 ‘ 10
7. JIaGopaTopHBIii IPAKTHKYM
Conepxanne maboparopHeix paboT npupeaeHo B Tabmie 7.1.
Tabmmua 7. 1 — Conepxanne nabopatopHeix padot -
“@opmupye
Tpynoe MBIE
Ne Hassanus pazmenos Conepsxanne naboparopHerx paboT  MKOCTB
: : (Jac.) KOMIIETEHI]
; ‘ HH
? 1 cemectp
1/ DHepreTHKa XHMHUYECKHX Omnpenenerne ternoBoro s¢pdexra 4 OIK-1,
{TIPOIIECCOB. XUMHYIECKast peaxknuu Helrpanzannn OIK-2
| TepMOIMHaMHKa. : |
2 XuMHuecKast KHHETHKA. CKOpOCTE XHMHUYECKUX pPeaKIHil, 4 OIK-1,
XUMHYECKOE paBHOBECHE. XHUMHUeCKoe paBHOBECHE. ‘ OIK-2
3 DIeKTpOXHMHYECKWE MPOLECCHI. Dnextponus. Kopposus 4 OIlK-1,
Kopposust metamios. OIIK-2
4 da3oBble paBHOBECHS B Jmarpamma riaBkoCTH 4 OTIK-1,
TE€TEPOreHHBIX CHCTEMAX. JBYXKOMIIOHEHTHOH CHCTEMEI OIIK-2
Hroro 16
8. IlpakTnyeckue 3angTus
Cozteprxanye npakTHHecKHx paboT npuBeaeHo B Tabmuue 8.1,
Tabmuua 8. 1 — Costepxanne npakTHueckux pabot B
Gopmupye
Tpynoe MBIC
Ne Haspanus pasznenos ConepxaHue NPaKTHUECKUX 3aHATHI  MKOCTb
(4ac.) KOMIETEHII
HH
1 cemecTp
1 OcHOBHBIC TOHSTHS H 3aKOHBI BxoaHoil koHTposs (Hanvcanue 2 OI1K-1,
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 XHMHH. CHMBOJIOB XUMHYECKHX 3JIEMEHTOB,
: pacyeT MOJISIDHBIX MaccC COeHHEHHUH,
paccTaHOBKa KO3 (GHUIMEHTOB B ‘
YPaBHERMSIX peakiuit). Pewenve 3amay: | :
1) HaXoMAeHHE JKBUBAJIEHTA TIPOCTHIX |
BEIIECTB; 2) pacyeT JKBUBAJICHTHBIX |
Macc [POCTBIX H CIIOKHBIX
coeHeHHH; 3) pacuer obbema raza 1
MIPH HOPMATBHBIX YCIIOBHAX H 5
YCJIOBHSIX, OTJIMYHBIX OT HOPMAITbHBIX;
4) pacder yHciIa 4acTHIL BEIeCTBa B
OTIpEIESIECHHOM Macce HITH oObeMe; 5)
peleHne 3aJa4y ¢ XHMHYECKUMH
ypaBHEHHAMH; 0) 3a1a4u Ha "M30BITOK-

HejpocTarok”
2 Crpoenne aroma. [Tepromiuecknit  1)HanucaHue HEKTPOHHOM 2 OIIK-1,
'3aKOH W TIEpHOIHYECKasi CHCTEMA KOH(UTYpaI[HH aTOMOB W HOHOB; 2) OIlK-2
XHMHYECKHX YIEMEHTOB HalMCAHHE 3JICKTPOHHOH

JI..Menneneena. KOH(UI'YpaLlli aTOMOB ¢ «ITPOBAJIOM»

i JIIEKTPOHA; 3) MIEKTPOHHO-

rpagpuueckoe N300paKeHHE BATCHTHBIX

AEKTPOHOB XMMHUHECKOTO 3JIEMEHTa,

ONMHCAHHUE WX KBAHTOBBIMH YHCIIAMMU;

: 4)orpenesieHHE MOOKEHHS

‘ XHMHYECKOTO WieMeHTa B TabuIe ;
Menzeneesa 1 ero XMMHHECKIX
CBOMCTB; 5)cpaBHEHHE CBOUCTB | ‘
XHMHYECKUX HIIEMEHTOB: :
OKHCJTHTEIHO-BOCCTAHOBUTENBHBIX;
KHCTIOTHO-OCHOBHBIX; PAZINYCOB ATOMOB | ‘
1 MOHOB, METAJUTHUECKHX U ‘ ‘
HEMETAJUTNUECKUX HCXOMS U3
nojoxkeHust B rabnune Menneneena

3 Xumuueckas CBs3b. 1) onpenenenyie BalEHTHOCTH U 2 OIlK-1,
CTETIEHU OKHCJIEHHS AIEMEHTOB B OIlK-2
XUMHYECKHX COEAMHEHUSAX; 2)
onpe/ie/ieHUs THIlAa XUMHYECKOHN CBA3H
B XMMHYECKMX COCAMHEHUSIX; 3)
H300paXeHHE CTPYKTYPHBIX GopMyst
BeIlecTB; 4) onpeleieHne
XHMHYECKOTO THITA KPUCTAIUTHUECKOM
peLIeTKH BELICCTR; ONpeNieCHHE
CBOHMCTB XMMHYECKOTO COeTHHCHHS
HCXOS U3 THITA KPHUCTATTHYECKOH
PELIETKH; 5) HallMCaHHe 3TEKTPOHHBIX
KOH(UTYpalunii aTOMOB B OCHOBHOM H
BO30YKIEHHOM COCTOSTHHH

4 OcHoBHBIE KJIacChl HCOPTaHWYECKHUX 1) HarucaHue GopMysT XHMHUYECKHX 2 OIIK-1,
CcoeMHEHNH. PeaknnonHas BELIECTB; 2) HATMCAHWE HA3BAHH OIIK-2
CIIOCOOHOCTH BEUICCTB. XHUMHYECKHX COSAHHEHHIH,

OTIpeJieIeHHE KJlacca BEUIECTR; 3)
COCTABJIEHUE YPABHEHMUIT
EKTPOJUTHYCCKOH Aucconnanuu; 4)
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HaricaHue ypaBHEHHH MMApOJIN3a, ‘
‘OTIpefiesIeH e THIA COJIeH; ; 3

5)cocTaBiieHHE YPAaBHCHUH peakLni i
Pa3sHOro THIIA, LENOYKH NPEBPalleHHd ‘

5 DHepreTHka XHMUHECKHX 1)pacueT Temnnororo addexra peakuuu 2 OIK-1,

'TIPOLIECCOB. XHMHYECKast 1o 3axony 'ecca; 2) onpejenenne Tuma | OIIK-2
TEPMOJIHHAMUKA. PeaKLHH (3K30-, SHAOTEPMHUECKHH); 3)

pacyeThl MO TEPMOXUMHUUYECKHM
YpaBHEHHSIM; 4)OTIpe/IcNeHHe
CaMOMpPOHU3BOJIBHOTO HAIIPABJIEHHH
IPOTEKAHUSI peaKilnu; S)pacuet
TEPMOTHHAMHYECKHX 11apaMeTpOB
IPOTEKAHHS peakUHh

6  XuMuueckas KWHEeTHKA. 1)3anuch 3akoHa JICHCTBYIOUIMX Mace 2 OIIK-1,
XHUMHYECKOE DAaBHOBECHE. JUTS XUMHYECKHUX peakiui;2)pacuer OI1K-2

HU3MEHEHHS CKOPOCTH PeaKUHH NpH :

H3MEHEHNH JIaBJICHHUS], KOHLIEHTPALHH

peareHTOB; 3) pacyeT U3MEHEHHs ‘

CKOPOCTH PEAKLMH [P [OBBILICHUN |
TeMTepaTypel o rpasuity Bant-Todda .
W ypaBHEHHUIO Appennyca; 4)pacyer
TeMIeparypHoro koadgduunenTa
CKOPOCTH peakiuy; S)onpeaesieHne
IHEPTHH aKTHBAILMH peaxinu; 0)
OTIpeJICTICHUST CMEILIEHHUS! PABHOBECHS
IIPH U3MEHEHWH TEMIIePaTyphI,
JaBJICHUS, KOHLUEHTpalHN; 7)pacyer
KOHCTAHT PAaBHOBECHS XUMHUECKHX
peaxuwnii; 8) pacueT H3MEHEHMUS
KOHTICHTpANHi peareHToB Yepes
KOHCTaHTY PaBHOBECHS

7 HUroro ‘ 12

9. CamocTositeabHast padora
Buasl camocTosiTesibHOH paboThl, TPYIOEMKOCTh H (OPMHpPYEMEIE KOMIIETEHIHH TIPE/ICTABICHBI B
tabymue 9.1.
Tabmuua 9.1 - Bunel caMmoctosTeIbHONH padoTh, TPYAOEMKOCTE U (POPMHPYEMBIE KOMIIETEHIIHH

dopmu
Tpyro pMHpPY
‘ N eMble
; Bunbr camocTosTelbHOH — eMKOC
- Ne - Hassanus pasnenon : DopMBI KOHTPOJIS
‘ : paboThI Th
‘ KOMITETEeH
(4ac.)
MU
| cemectp

1 OcHOBHBIE KJTACCHI [ToaroToBka K 2 OIIK-1,  Ortuer no
HeOpraHHYeCcKuX TIPAKTHYECKHM 3aHATHSAM, OIlK-2  WHIMBHIYyAJIBHOMY
COEIMHEeHHH. ceMHHapam 3aJIaHHI0, KOHTPOJIBHAS
PeaknmonHnas pabora
CHIOCOOHOCTH BEIIECTB.

2 i Crpoenue atoma. Tlonroroeka K 2 OIK-1, :Oryerno
[lepuoanuecku 3aKOH U TIPAKTUUCCKUM 3aHSATHAM, OIIK-2  'uHOUBHAYAIBHOMY
NepHojINYecKas CHCTeMa CeMHHapaMm 3aJIaHHI0, KOHTPOJIBHAS
XUMHUECKUX NIEMEHTOB pabota
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pinzs MeHneneeBa

| AW Mennenee o _ L ; .
3 OCHOBHbIE MIOHATHS U IMoaroroska k : 'OIIK-1, Ortuer o
. . . | . i
' 3aKOHBI XHMHH. TIPAKTHYECCKUM 3aHATHAM, | OIIK-2  'uHAMBHIYATEHOMY
: CeMHHapaMm ‘ ‘ | 3aJTAHHUIO, KOHTPOThHAS
! : pabota
‘4 ‘XHMHL{GCKaﬂ CBSI3h, [Toaroroska x ! OIIK-1, 'Oruer no
i ‘ i
NPAKTHYECKUM 3aHATHSAM, 'OIK-2  mHmMBHAYATBHOMY
ceMuHapaMm ' 3alaHHIO, KOHTPOJIBHAS
‘paboTta
5 Xumuueckas KHHeTHKa, [loAroToBKa K OIIK-1, Otuer o
- XUMHUecKoe TIPAKTHYECKUM 3aHSITHSM, OIIK-2  wHIHBHAYQIBHOMY
'paBHOBECHE. CEeMHHAapam '38[JaHHIO, KOHTPOJIbHAs
3 : paOOTa
6  DHeprerHka Honromsxa K | 'OIIK-1, . Orver no
 XHMHYECKHX TTPOLECCOB. TPAKTHYECKHM 3AHATHAM, OIIK-2  uHmMBHAYyaIbHOMY
- XUMHYeCKast ceMHHapam '33JaHHI0, KOHTPOJIbHAS
 TEPMOJMHAMHKA. | . padota
7 OCHOBHEIE TIOHATHS U CaMOCTOHTCHLHOG i OIIK-1 Kowncmexr
'3aKOHBI XHMHH. H3ydeHHe TeM (BOIpOCoB) | : CaMOTIOATOTOBKH, OITPOC
TEOPETHYECKOH YacTH Ha 3aHSATHSIX
Kypca
8 Xmmqecxaﬂ CBS3b. IIpopaGorka | tOIIK-1 Kowncnexr
‘ JICKIIHOHHOIO MaTepHaia | ; - CaMOITOATOTOBKH, OTPOC
J ‘ 'Ha 3aHATHSX
- - — [— - \ ‘ : ——
9 Duepreruxa [Ipopaborka ! 'OIIK-1  Koncnexr
'XHMHYECKHX NTPOLECCOB. JIEKIMOHHOTO MaTepHaia | ‘ | CAMOTIOZrOTOBKH, OIPOC
| .
Xumuueckast ! 'Ha 3aHATHSX
! , TEPMOJHHAMH KA. 1 !
10 Crpoenue aroma. IIpopaborka E OIIK-1  Koncrexr
? [Tepropnyeckuit 3aK0H H JIEKLHOHHOTO MaTepHaa CaMOIIOATOTOBKH, OTIPOC
TepHOAMYecKasl CHCTeMa 'Ha 3aHATHAX
XHMHUHYECKHX JJICMEHTOB
;[[ I/I MeHneneeBa
11 CDazoable paBHOoBecHst B [IpopaGorka f OIIK-1  Koncnekr
 TCTEPOTEHHBIX CHCTEMaX. JIEKLIHOHHOIO MaTtepHana | - CaMOIIOATOTOBKH, OITPOC
‘ ‘ 'Ha 3aHATHAX
12 SHGKTpOXHMquCKHe Hpopa6or1<a ‘ ,OlK-1 KOHCHCKT
‘npoueccel. Kopposus  JIeKLMOHHOTO MatepHana | - CAMOTIOANOTOBKH, OIIPOC
 METaJlIOB. 'Ha 3aHATHAX
13 anmqecxaﬂ KHHETHKA, Hpopa60TKa OIK-1  Koucnexr
Xumuueckoe JTEKIIHOHHOTO MaTepHaa CaMOTIOATOTOBKH, OTIPOC
paBHoBecHe. Ha saHsTHAX
14 OCHOBHBIE K/TACCHI [Ipopaborka OIK-1 KOcheKT
HEOPraHHYeCKHX JIGKLIHOHHOTO MaTeprasia CaMOTOATOTORKH, OIPOC
COCIMHEHNH, Ha 3aHATHSX
Peakionnasn
LHOCO6HOCTB BEIIECTB. ‘
15 (Dazorsme paBHOBECHS! B OcpopMneHHe OTYETOB 110 OIIK-1, Onpoc Ha 3aHATHSIX,
_TETEPOTCHHBIX CHCTEMaX. ﬂa6opaTopH51M paGOTaM OIIK-2 OTHET 10 J1a6opaTopH0H
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116 Saektpoxumuueckue | Odopmienue oTueTos o | 2 'OIIK-1, !Orpoc Ha 3ausTHX,
‘ ! |
‘ 'mpoueccsl. Kopposus ‘n1abopatopHeM pabotam JOIIK-2  10O0tuer no
i | METaJIoB, : : ‘ | mtaboparopHoit paGote
17 ' Xummdeckas KMHeTHKA, 'OdopmItenite 0T4ETOB 110 4 OIIK-1, 'Onpoc Ha 3aHATHSX,
- XHMHYECKoe ‘tabopatopHbM paboTam OIIK-2  loryer no naboparoproii
paBHOBECHE., ‘ . paborte
18 Odopmitenne oT4eToB 110 naboparopHbiv paGotam 2 OIIK-1,  Ompoc Ha samsTusx,
| : OIIK-2  'orver no naGoparopHoii
‘ pabore
‘Bcero (6e3 sk3amena) - 54
Hroro 54

9.1. TeMbl 1751 €AMOCTOATENBHOTO H3YYeHHS TEOPETHYCCKOH YacTu Kypcea

1. Tlpenmver xumumn. ATOMHO-MOITEKy/IpHAs Teopust. OCHOBHbIE MOHSTHA: aToM, MOJIEKYJIa, HOH,
XUMHYCCKHH  eMeHT. IIpocTele W ciiokHble BelmecTma. Mones. Monspras macca. JKBHBAJIEHT,
OKBUBATCHTHAT Macca. CTeXHOMETPHYECKHE 34KOHBI: 3aKOH SKBHBAJIEHTOR (ITOHSITHE DJKBHUBANICHTA M
OKBHBAJICHTHOH MAaCChI), 3aKOH MOCTOSHCTBA COCTABA XHMHUECKHX COCIMHEHHUH. 1" a30BbIe 3aKOHBI: 3aKOH

0OBEMHBIX OTHOLIEHHIH, 3aK0H ABOTaZIpO, 3aKOH SKBHBAJICHTOB

10. Kypcoras patora
He npenyemotpeno PYIT

11. PefiTHHrOBast cHCTEMa 111 OLEHKH YCTIEBAEMOCTH CTY1CHTOB

. . MakcumanbHbIi
. MaxkenmaisHeli MakcumanesHbIi
DneMeHTsl yueGHOIT : Gajur 3a meprox. | Beero 3a
bamnra l-yio KT ¢ 6amn sa MepHOJT ‘
JEeATETHHOCTH mexay 2KTmwa  cemectp
Havaya cemectpa  Mmexay KT n 2KT :
‘ - KOHEll ceMecTpa |
1 cemectp
'KoHcrnext 5 5 ‘ 2 12
| CAMOTIONTOTOBKH 4 | |
KoHTposbHasi pabota 10 10 5 i 25
-Ompoc wa 3anaTHSIX 10 10 5 25
Order mo 10 | 10 | 5 25
MHIMBHIYaIbHOMY ‘ ‘ ‘
3aJaHA0 |
‘Oruer 1o 1abopaTopHOH 5 5 3 13
pabore
Hapacratoumm ntorom 40 80 100 100

11.2. ITepecuer 6an10B B otteHKH 32 KOHTPOJIbHbIE TOYKH
Hepecuer 6annos B onenxw 3a KOHTPOJIbHBIE TOUKH MpeACTaBIeH B Tabnume 11.2.

baniel Ha gary koHTposBHOM TOuKH : Ouemrc; 7
2 90% o wakemvaIbHON cysvel Ganton wa maty KT N 5
0T 70% 10 89% o Makcmvane ol cysvitt o ma gary KT o 4
07 60% 10 69% o7 MaKcHNTBHOf cyvvl Ganros a sty KT 3
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< 60% ot MaxcuMaIbHOH cyMMBbI Gajuios Ha gaty KT i 2

11.3. Ilepecuer cymmbl 6a/10B B TPAXHIUHOHHYIO H MEKTYHAPOAHYIO OLEHKY

ITepecuer cymmbl 6aioB B TPATHUHORHYIO H MEXIYHAPOAHYIO OUEHKY MPEACTABIeH B TabiHIie
11.3.

Tabmuua 11. 3 — [lepecuer cyMmBbl 6aJiIoB B TPAAHLUHOHHYIO H MEXIYHAPOAHYIO OLIEHKY

Hrorosas cymma 6anmos,

Onenka (I'OC) . yUMTHIBACT YCHEIIHO CAAHHBIA | Ouenka (ECTS)
| IK3AMEH
5 (OTIMYHO) (3a9TEHO) 90 - 100 A (0THMUHO)
85 -89 B (oueHs xopotuo)
4 (xopouro) (3auTeHo) | 75 - 84 } C (xopormo)
| 70-74 | b :
— TIOBJIETBOPHUTEIIBHO
\ ; 65 - 69 g P
3 (YHOBNETBOPHTETBHO) (3a4TEHO) |
60 - 64 : E (mocpenctrenHo)
2 (neynoBneTBOPHTeEERO) (e Huxe 60 6amios F (HeynoBneTBOpHTEIBHO)

3a4TEHO) |

12. Yuebno-mMeToanveckoe H HHPOPMANMOHHOE 0GecTiedeHHe HCIHILTHHDI
12.1 OcHoBHast JiuTEpaTYpa

1. Koposun H.B. O6mas xumust : yueGuuk mng sry3os / H. B. KoposuH. - 7-e u3m., wenp. - M. :
Berciast mxona, 2006. - 556[4] c. : un., Tabn. - ([Tobemwrens KOHKYpca yueOHHKOB). - Bubnuorp.: ¢. 546.
-Ilpenm. ykas.: ¢. 547-558. (aywir: 218 ok3; cusl: 1 5k3.; cus5: 1 9k3.; Beero 220 9K3.)

2. OcHosbl obme#t u ¢msmueckoil xumuu [Drextponnsii pecype]: Yuebnoe nocobue/ M.B.
Tuxonosa, HM.A.Exumosa; TOMCKHH —roCyIapcTBEHHBIH — YHHBEPCHTET —CHCTEM YUpaBJICHHUS |
panuosnextporuky (Tomek), Kadenpa pannodnekTpoHHEIX TEXHONOTHH H 3KOJOTHYECKOTO MOHHTOPHHTA.
- DNeKTPOH. TekeToBIe faH. - Tomek: 2015, 200 c. ( https://edu.tusur.ru/training/publications/5136)

12.2 JTonosHuTELHAS JIUTEPATYPA

1. I'maaka H.JL O6uias xumust @ yueGHoe nmocoGue ms By3os / H. J1. [nunka. - 11-e w3, - M.-JL. -
Xumus, 1964. - 688 . : wn., tabu. - Nmen. ykas.: ¢. 669-670. - TTpeam. yKas.: c. 671-688. (ayun: 37 ak3.;
Bcero 37 9K3.)

2. Axmeros H.C. Heopranmueckas xumns : yaeGuoe mocoGue st By308 / H. C. AxmeTos. - M. :
Beicmas mxona, 1969. - 638(2] ¢. : wi. - ITpemy. ykas.: ¢. 629-639. - B. 1. (cusl: 1 ax3.; aymm: 12 ak3.;
cusd: 2 5Kk3..; Bcero 15 9k3.)

3. Xnmus: Yuebnoe nocobue / I B. Cmupros, I M. SkynuHa; MunucreperBo obpazosanus
Pocenitckoit  @enepanny,  TOMCKHE — roCyIapcTBEHHBIH — YHHBEPCHTET — CHCTEM YIPABIEHHUS W
panuosnekTporuKn, Kadenpa texnonorun paanoanextporHoil anmaparypsl. - Tomck : TMLIO, 2000. -
157 ¢c. run. (aynm: 27 9x3.; cusl: 3 ok3.; cusS: 19K3.; Beero 31 2K3.)

4. I'mavka HJL 3anaun u yrpaxHedus no obimeil xuMin : YueGHoe mocodue Juts By30B / H. JI.
Imanka. - 20-¢ u3z., crepeotnn. - M. : Xumus, 1973. - 263[1) c.: - b, w. (aynm: 37 5x3.; cusl: 19k3.;
BCcero 38 9K3.)

5. Ynxwn E.B. Xumnus [Texer]: yueGroe nocobue / E. B. Ynknn; MunncrepeTBo 0O6pazoBaHus u
Haykn Poccuiickoli Denepaunu, ToMmckuil TOCYIApCTBEHHBIH YHUBEPCHTET CHCTEM YNpaBICHUS W
pamuosnexTporuky (Tomek), @akynbreT aucTarumoHHoro 06ydenns. - Tomek: Db Konrent, 2012, - 170
¢.: WL - bubnuorp.: ¢. 157. (ayr:n: 57 ak3., cusl: 3 ok3., cus3: 2 9k3.; Bcero 62 9K3).

6. Xunus [Dn1ekTpoHHBIT pecype] : yuebnoe nocobue / E. B. Unkun ; Tomckmit rOCYIapCTBEHHBIH
YHUBCPCHTET CHCTEM  yripaBleHus ¥ pagnodnextponnku (Tomcek), Kadenpa pamwosnexrpoHHbIx
TEXHOJIOTHH 1 OKOJIOTHYECKOTO MOHHUTOPHMHTA. - DIEKTPOH. TeKcToBbIe faH. - Tomck : [6. 1.], 2012. - on-
line, 170 ¢. - b. w. ( http://edu.tusur.ru/training/publications/1138)

12.3 Yuebno-meroanyueckne mocobus u nporpaMMuoe oecrieqenme

H:tst ofecnevennst AMCHHILIAHBI HCTIONB3YIOTest eaexyomme YMIT:
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Xumust [DneKTpoHHBI pecype]: MeToaudeckie yKasaHud JUIS IPOBEACHUS MPAKTHYECKHX 3aHSATHI 1
OPTAHH3ALMH CaMOCTOATENILHOR paGOThI CTYHEHTOB [0 JMCIHILIHHE « XUMHSY/ TuxoHosa M.B;
2015.-21 ¢. (https://edu.tusur.ru/training/publications/S137)

2. Yuxun E.B. JlaGopatopHsle paboter o xumin [Tekcr]: yueGHO-MeTomHYecKoe nocobue / E. B.
Hnknn; Munncreperso o6paszosanns u HaykH Poccuiickoit ®enepaunu, Tomckmi rOCYapCTBEHHbIH
YHHUBCPCHTET CHCTEM YINIPABICHHS M PAIHOIICKTPOHHKH (Tomck), Kadenpa PaTHOINEKTPOHHBIX
TEXHOMOTHH W 9IKOJIOTHYECKOTO MonuTOopHHTa. - Tomck : TYCVP, 2012. - 77 ¢. - Wi., tabsa. -
Bubnwmorp.: ¢. 73. (ayi: 45 3x3., cuzl: 3 9K3., ¢u35 : 2 9K3.; Beero 51 IK3.)

3. Yuxkun E.B. C6opuuk 3amad no obumedl xumun [Texcr] : yueGHo-MeTonmueckoe nocoGue / E.
B. Uukun; pent. xaHm xum. Hayk A. W. Tlamanos; peu. C. 4. AJtekcannposa; MuHUCTEpCTBO
obpasosawust u HaykH Poccuiickoii OQenepanun, ToMcknil rocyrapeTBennbIil YHHBEDCHTET CHCTEM
YUPABJICHUS W pannodnieKTpoHuku (Tomck). - Tomck: Tomckwit FOCYIApCTBCHHBI YHHBEPCUTET
CHCTEM YNpPaBieHUS W pallHodNeKTpoHukH, 2015. - 296 c. (POTOM: 50 5x3.; cusl: 1 ak3; cus5: § IK3.;
aynn: 48 9x3.; Bcero 100 ok3.)

4. Yuxun E.B. JlaGoparopHsre paboTer Mo XuMuu [DneKTpoHHbI pecype] © yueGHO-MeToHUeCKOe
nmocobue / E. B. Uukur ; Tomckii FOCYAApCTBEHHBIH  YHHBEPCHTET CHCTEM YIIPABICHHA M
pannosnektporrkn  (Tomck), Kadenpa PAaIHOLJICKTPOHHBIX  TEXHOJOTHH M 3KOJIOrHYECKOro
MOHHTOPHHTA. - DJIEKTPOH. TEKCTOBBIE AaH. - ToMCK: [6. m.]. 2012. - on-line, 78 ¢. - B. 1.
( http://edu.tusur.ru/training/publications/3020)

5. UYukun E.B. C60puuk 3amay YIPaXHEHNH N0 obwmelt XuMuK [DneKTpoHHbIi pecype] / E. B. Unkur;
Tomcexkmit rocynapctBerHbIi YHHBCPCHTET CHCTEM YIIPABJICHHUS W PaJMOdJICKTPOHHKH (Tomck),
Kadenpa pamnosnextpoHHbIX Texnomorni u OKOJIOMHECKOI0 MOHHTOPHHTA. - DIIEKTPOH. TEKCTOBBIC
Aa. - Tomek: [6. n.], 2012. - on-line, 220 ¢. - B. 11, (http://edu.tusur.ru/training/publications/642)

Meromnyeckne ykazanus no MPAKTHYCCKIM  3aHATHAM, Ja60paTOpPHBIM paGoram u
caMocTosTe bHOI paboTe NMpuBegenbl B YueGHO-MeTOMHYECKOM rocobun [1], a Taxxe B YueGHo-

MeTonHgeckom nocobun [3], rasa 1, ctp.21-33; rapa 2, ¢Tp.39-46; rnaga 3, crp.57-64; rinasa 4, crp.77-

95; maga 5, ¢rp.106-119; rnaga 6, c1p.129-155; rnasa 7, crp. 169-178; rasa 8, 200-215; cTp. 216.

12.4. ba3se!l nanubIX, HH(POPMAUHOHHO CNPABOYHbBIE H IOHCKOBBIE CHCTEMI
1. http://edu.tusur.ru — Hay4HO-00pa3oBaTeIbHBIH MopTa
2. hitp://www.chemistry.narod.ru, http://www.xumuk.ru - HH(BOPMALHOHHO-CIIPABOYHBIE
pecypehl
3. http://elibrary.ru — Hayunas WIEKTpoHHas OHOMHOTeKa
4. http://www.twirpx.com — NIEKTPOHHBIE KHHUTH 110 XHUMHAH
5. http//mv-tihonova.ucoz.ru - HHEQOPMAIMOHHBIT caliT s crynentos TYCYPa

13. MarepnanbHo-TexHH"ecKkoe ofecredenne AHCHHTITHHBI
XUMHICCKA MOCyIa, XUMHYECKHE PEaKTHBEI, KaJOPUMETpBI, Habop apeoMeTpoB, BodsHas Gams,
TCPMOMETDEI, 3ICKTPHYECKAS MITHTKA, META/UIHYECKHE 1 rpa(UTOBBIC 3NEKTPOJIBI, [IITATHBEL.

14. ®onx oneHoUHBIX cpeseTB
(DOH/T OLEHOUHBIX CPEICTR ITPHBE/IEH B NPUTTOXKEHHH |.

15. Meroanyeckne pexoMeniannn o OPraHH3AUNH H3YYeHUS JTHCHHILTHHBI
bes pexomenpannii.
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7
Ilpunoxkenne 1
MUHHCTEPCTBO OBPA3OBAHUSI U HAYKHU PO
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1. Beenenne

®onx oueHouHbx cpencts (GOC) ABNSeTCA NPHIOKEHHEM K pabouelf nporpamMMe JHCLHTIIHHBL
(IPAaKTHKH) M NpeJICTaBISICT COGON COBOKYMHOCTE KOHTPOJIBHO-U3MEPUTEIBHBIX MaTepHaioB (THITOBbIE
3a1a4H (3a/aHNs), KOHTPOJTHBIE PaGOThI, TECTHI U JIP.) H METONOB HX HCTIONB30BAHMS, NpeIHa3sHauYeHHBIX
AT I3MCPCHUST YPOBHS IOCTHXKCHUS CTYICHTOM YCTAHOBJICHHBIX PE3Y/IBTATOB OOYUYeHHSI.

QOC no jwmcuuniMHe (NpaKTHKE) HCIONBIYeTCs [IpH [IPOBEJICHUH  TEKYILETO KOHTPOJIA
YCTIICBAEMOCTH W IIPOMEIKYTOUHOH aTTeCTALMH CTYACHTOB.

[lepeveHb 3aKpeTIeHHBIX 3a IHCLMILTHHON (ITPAKTHKON ) KOMITETEHITHIT npuBeaeH B Tabmae 1.
Tabmuua 1 — Ilepevens 3akpernieHHEBIX 3a AHCLHINTHHOH KOMIIETEHIHH

Kon GopMyITHPOBKA KOMIIETEHLIUH D1ansl GOPMHUPOBAHUS KOMITETSHIMI
OIIK-2  crnocoGHOCTRIO BBISBISATH HJomKeH 3HATL OCHOBHBIC TTOHATHS H
CCTECTBEHHOHAYYHYIO CYLIHOCTE ITPodiTeM, 3aKOHBI XUMHH, TEOPETHYECKHE OCHOBBI
BO3HHKAIOMIMX B X0A€ NMTPodeCcCHOHaNBHOM CTPOCHHS BEUICCTBA, CBOHCTRA BEUIECTB H
HEATC/IBHOCTH, TIPUBIICKATH JUTS WX PCUICHHS HX PEAKIHOHHYIO C[TOCOOHOCTB, YCIOBHS
COOTBETCTBYIOIIHI QU3HKO-MATEMATHICCKHA  MTPOTEKaHUs! peaxkuni, paxTopel,
arrmapar BIIMSIOLHE HA CKOPOCTh M HallpaBJicHHE

TPOTEKAHHS PEaKUHH, SHEPreTHYeCKHe
W3MEHEHHS B MIPOLIECCEe TPOTEKAHUS
PCAKIIHH, 3aKOHOMEPHOCTH MTPOTEKAHUS

DIIEKTPOXHMHYECKHX TTPOIIECCOB,
MPOLECCHI KOPPO3UH METAIIIOB H METOBI
3aIIHUTE] OT KOPPO3HH, MPOLECCH,

TIPOTEKAIOUINE B FeTEPOreHHBIX CHCTEMAX

'TIPH U3MEHEHHH (DA30BOTO PABHOBECHS.;

JosKen yMeThb HCIOIB30BaTh
TEOPETHYECKHE 3HAHUS JUTS pEIleHUS
MPaKTHYECKHUX 3aJ1a4, JJIsi HHTEPHPETALWH
Pe3yJIbTATOB YKCIIEPUMEHTA; HCITOIB30BATh
QIITOPUTMBI PELICHHS TPaKTHUECKHX
3a1a4.;

Jdoiken Baajers HaBBIKAMH
CaMOCTOSITENIBHOTO TOUCKA HHPOPMAIMK 1

TPOPabOTKN TEOPETHUECKOTO MaTepHaa;
HABBIKAMM ITOCTAHOBKH UeJiel W 3a1a4

- OKCTIEPUMEHTA, HCXOIS M3 TEOPETHUECKHX
NPEAMOCHIJIOK; HABBIKAMH 006paboTky

- Pe3yJLTAaTOB KCITEPHUMEHTA ¢
HCTIONB30BaHWEM (hH3HKO-
MaTeMaTHYeCKOTO armapara.

OIIK-1  ¢crocoGHOCTBIO MPEACTABNATE afeKBATHYIO
COBPEMECHHOMY YPOBHIO 3HAHHH Hay4YHYIO
KapTHHY MHpa Ha OCHOBE 3HAHHS OCHOBHBIX
TIOJIO’KCHHH, 3aKOHOB M METOIOB €CTECTBEHHBIX
HAyK U MaTeMaTHKH

Ofumne XapakTeprCTHKH ToKasateeil W KPHTEPHEB OLCHUBAHUS KOMIICTCHIHI HA BCEX ATanax
NpHUBEIEHBI B Tabnuite 2.
TaGmua 2 — O6mwne xapaxrepnet

MKH TIOKA3ATENCH i KPHTEPHEB OUCHIBAHMS KOMIIETEHITHIL 110 yTamaM

IMokazarenn n

3HaTh YnmeTs Braners
KpPHTEpHH
Ommano (Beicoxnit Obnanaer daxtnuecknmu  O6TanaeT IHanasoHoOM Kourpoaupyet pabory,
YPOBEHB) 1 TEOPETHUECKHMH MPAaKTHYECKHX YMEHHH, IIPOBOJHUT OTEHKY,
3HaHUAMH B NIpejeax TpeOYEeMBIX JUIS pa3BHTHS  COBEPLICHCTRYET ACHCTBHS
H3ydaemMon obnact ¢ TBOPYECKHX PELICHHI, padoThI
TOHUMAHHEM TPaHHI abcTparspoBanus
NPUMEHUMOCTH npobiiemM

Xopowo (baszoBerit  3HaeT (GaxTel, TpUHIATE, OB6TanaeT AHANA30HOM
YPOBEHB) fpoleccesl, odmme

BGpQT OTBCTCTBCHHOCTB 34
IPAKTHYCCKUX yMeHHf/‘I, 3aBepIUeHUE 3a0a4 B
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TOHSTHA B npenenax TpeByeMBIX [T pelenns 'HCCIIEIOBAHHH,
M3y9aeMoi obsiactn | OTIpENieIeHHBIX MTPO6GITeM B InpucnocabnuBaer cBoe
| '00J1aCTH HCCITCAOBAHMS TTOBENCHHE K

f jO6CTOHTeHBCTBaM B

Viossietsoputenss - O6nagaet 6a30BbiMu 'Obnanaer 0CHOBHBIMHU ‘PaGoraer npu npsimom
-0 (MOPOFOBKIi OOUIHMH 3HAHUSAMHU YMCHHAMH, TpeOYeMBIMH  HaOIONCHIH
'YPOBEHbB) JUT BBITTOJTHEHHST TPOCTHIX

2 Peannzaumns komnerenuuii

2.1 Komnerenuus OTIK-2

OIIK-2:  cnocoBHOCTBIO  BBISBANTS ECTCCTBCHHOHAYYHYH0  CYIIHOCTL  npobJem,
BOSHHKAWOMHX B Xxode npodeccHOHANBHOT ACSITEILHOCTH, TIDHBJIEKATH [UIS HX  peUIeHHs
COOTBETCTBYOIHI PHIHKO-MaTeMaATHYeCKHIT annapar.

s dopmuposanns komreTenmy HEOOXOIMMO OCYIIIECTBUTE ST ITAIIOB, JTallbI bopmMupoBanus
KOMIICTCHIIHH, TPUMEHSIEMBIE IS 3TOrO BHABI 3aHSTHI | HCIIONTB3YEMbIE CPEICTBA OLCHHBAHUS
NIPEJCTABIIEHEI B TabauLe 3.

Tabmnua 3 — Jramer ¢ OPMHPOBAHHS KOMICTEHLIHH H HCTIONTb3yeMble CPCACTBA OLCHUBAHUS

Cocra 3HaTh YMeTh Braners
Conepxarne OCHOBHBIE TOHSATHS U HCITOIB30BaTh HaBBIKAMH TTOCTAHOBKH
3TalloB ' 3aKOHBI XHMHH, TEOPETUYECKHE 3HAHMUS esie U 3a/ay

' TCOPETUYECKHE OCHOBBI IS peIIeHHS OKCTICPHMEHTA, HCXOMS U3
'CTPOEHHSI BEIIECTBA, TIPAKTHYCCKHUX 3a1ad, I TeOPETHYECKHUX
CBOHCTBA BELIECTB M UX  MHTEpPHpeTaIlly NPEAITOCHIIOK; HaBBIKAMH
PCAKIMOHHYIO pesynbTaTos 00paboTKH pe3ynabTaTos
CTIOCOOHOCTB, YCNOBHS  “dKCITEPHMEHTA, yMeeT 'OKCIIEPHMEHTA ¢
'TIPOTEKAHHUS pPeaKIni, HCTIOTIB30BATE ATTOPUTMBI  HCTIONE30BAHHEM (DH3HKO-
 (aKTopel, BIHSIOMWHE HA | petneHus NMPaKTHYCCKUX MaTeMaTHYECKOTO
CKOPOCTb W HalpaBieHne 3anay ‘anTapara
TIPOTEKAHUS PeakiyH,
‘OHEPreTHYeCKHe
M3MEHEHHs B Ipornecce
ITPOTEKAHUS peaKni,
'3aKOHOMEPHOCTH
TTPOTEKAHNS
DIICKTPOXHMHYECKHX
IIPOTIECCOB, TIPOIECCHI
KOPPO3HU METaJIOB 1
METOJIBI 32U TRl OT
KOPPO3UH, MPOLECCHI,
[IPOTEKAOUTHE B
FeTEPOTEeHHBIX CHCTEMAX
IIpH U3MeHEeHNH $aszoBoro
PaBHOBECHS. ‘
Buner sansruit e [IlpaktHueckue
: 3aHSTHS
e CamocrogTesHas s Jlaboparopnas
pabora ¢ CamocrostenbHas pabora
paboTa
* Jla6Goparopnas
paboTa
Hcnonpsyempre e  Ompoc Ha ¢ Oryer 110 e Oryer 1o
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CpeacTna 3aHATUAX

'OUCHHUBAHHS ‘ e 3ayer

(Dop’vlympom(a HOK&&TCH@H H KpHTepHGB OLICHHB&HPIH J_[aHHOH KOMU@TGHHHH HpHBeﬂEHa B

WHIMBHIYaIEHOMY n1adoparopHoil
3aJJaHUIO ‘ pabote
e KoHTponsHas
pabota
e Ortuer no
saboparopHoii
pabore
® 3auer

Tabymwna 4 - [Noxasaresmt n Kputepny OUCHHBAHMUS KOMIICTCHIHH Ha JTarax.

Tabmuie 4.
COCTaB 3H&TB
OTIIW{HO . 3Ha€T OCHOBHBIE

(BBICOKHIT YPOBEHB)  MOHSTHS XHMHUH |

e (CB06OAHO
bopMynupyer

XUMHHCCKHE 3aKOHbI;

e Bocrpoussogur
TEOpPETHYECKHIL

mMarepuan 6e3

HCITONB30BAHUS Y4eOHOIO

rmocobus;

e CBobonHO M3maraet
Marepuall B yCTHO

bopme;

¢ AHaMU3UPyeT H
BOCITPOH3BOJUT

B3dHMMOCBA3b

XHUMHYSCKUX NMOHSTHH U

3aKOHOB;

Xopomo (6a3085m & 3HaeT OCHOBHBIC
YPOBEHB) MTOHATHSI XHMIH;
e QopmynHpyeT

XHMHUYECKHE 3aKOHEI,

e Bocnpowussoaur
TEOPETHHECKHNH

MaTcpHajt ¢

HCITOJB30BAHHUEM

TCOPETHYCCKHX 3HAHHIT
WITH yUeOHOTO 1ocodus;
e YactuuHo wsnaraer
MaTepHuall B YCTHOH

dopme;

YHOBHeTBopHTean  ® 3HaCT OCHOBHBIE

0 (HOpOFOBbIH NMOHATHS NUMHH,
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ITpdhl]l‘ICChPI\ 3212[3‘{

yMC"{ b BHHZIGTB
. YmeeT OTIIHYHO . CaMocm;{Teano
OPHUEHTHPOBATHLCA B OTIpENCISIET LENHU U
TEOPETHUECKOM 3a7la4M IKCIIEpPUMEHTA
Mmarepuaiie 6e3 UCXOIs U3 IJIaHa paboThl
HCHOJIE30BAHNS YUEOHOIO W TEOPETHYECKHX
nocobus; PEANOCHUTOK;
e CpoOonHo ymeer o CamocTosTenbHO
MPHMEHATE MOTyHeHHble  06pabaTbipaeT
3HAHUA JJIST peIleHus DKCIIEPHMEHTAJIBHBIE
TBOPUCCKUX  JIaHHBIE B COCTaBISET
NMPakTUUECKHX 3aKa4 W OTYeT B TEUEeHHE
HHTEPITPEeTAlHH MTAHUPYEMOTO 3aHSI THS,
pPE3yNBETaToOB
IKCTIePUMEHTA ;

® YMeEeT HCITOIb30BaTh ‘
CTAHAAPTHBIE AITOPUTMBI
peLlIeHHS MPAaKTHYECKNX
3a1av, YaCTHYHO
HCTIONB3YeT IS pellieHrst
3a]1a4 HeTPHBHAIILHBII

MOAXO/,
e Ymeer . OnpeﬂemeT HenH H
OPHEHTHPOBATHCS B 3a/1aud JKCIIEpUMEHTA ¢
TEOPETHYECKOM © HCMOJIb3OBAHHUEM I1JIaHa
Matepualie ¢ - paboThl, yyeGHoro
UCTIONB30BaHHEM rnocobus u

y4eOHOro nocobus; METOAHYECKHUX YKa3aHuii;
YMECT NMPHUMEHSATH €ro * OOpabarbiBaer

IUTSE peLeHust IKCTIEPUMEHTANTBHEIE
CTaH, IAPTHBIX JIAHHBIE W COCTABIISIET
MPAKTHYCCKHX 3a1a4 1 OTYET YaCTHYHO B
WHTEPIpeTalHy TEYCHHE TUIAHUPYEMOT0
pe3yILTaToB 3aHATHS,

IKCICPHMEHTA; CaMOCTOATEILHO HITH TIPH
® YNQET HCIIONB30BATH MOMOIIH PYKOBOAHTEIS
CTAHAAPTHBIC WINOPUTMBI  KOMAHIb! HIIH

JU1sT peLieHHS IperiolaBaTesis;

* Ymeer e Onpenenser ueau u

OPHCHTHPOBATHCS B ‘ 3a0a9H OKCIICPHMEHTA C
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e YacTHuHo
bopmysmpyer
XHUMHHYECKHE 3aKOHBI,
e Bocnpoussoaur
TEOPETHYECKUH
MarepHai ¢
UCIIONIB30BAHHEM
y4eBHOTO rmocobirs ;

;ypOBGHb)

| TEOPETHYECKOM

4 MarepHaile ¢

! HCITOJIL30BAHHEM

{ y4eOHOro rnocobus;
o [Ipumenser
TEOPETHYECKUE 3HAHHS
JUtst petieRus 0a30BBIX
NPaKTHYECKHUX 3a/1a4 H
UHTEpIIpETAlHH
pe3yNbTaToB
IKCIIEPUMEHTA ¢
MTOMOLIBIO
nperonaBaresis |
* YMeeT HCIONb30BaTh

MOMOLIBLO
NpenonaBaresis u
MCTOAWYCCKHUX YKa3aHuH;
e CocTaBisIeT OTYET 1O
pesyibraraMm
IKCIEPUMEHTA YaCTHYHO
B TCYEHHE IJIAaHUPYEMOTO
3aHATHS WJTH B
HCAYTUTOPHOE BPEMS ITPH
TTOMOTIH PYKOBOJIHTETS
KOMaH 161 MU
NpenonaBarens,

CTaHAapPTHLBIC alITOPHTMBI 1

| pertIeHwus 3ana4 ¢
 TIOMOUIBIO yueGHO-

METOIHYECKOTO ITocobHs

HJTH TIperoaanaresis,

2.2 Kommierenuns OTIK-1

OIIK-1: croco6HOCTLIO mpeTCcTABAATE ACKBATHYH) COBPEMEHHOMY YPOBHIO 3HAHMII
HayHYH0 KApTHHY MHPa Ha OCHOBE 3HAHHA OCHOBHBIX IIOJIOKEHUH, 32aKOHOB H METONOB

CCTECTBEHHBIX HAYK H MaTeMAaTHKH.

Jsist GopMUPOBAHHS KOMITETEHIIHH HEOOXOANMO OCYIIIECTBHTS psilt 3Tanos. 3Tansl GOPMHPOBAHUS
KOMICTCHIHH, TPUMCHSCMBIC VIS 3TOTO BHIBl 3aHATHH M HCIIONB3yeMble CpPEICTBA OLCHHWBAHHA

NPEACTaBICHB! B TabuIE 5.

Tabmuua 5 — Srane GOpMHPOBAHHS KOMIICTEHIIHA U HCTIOTB3YeMbIe CPEICTBA OLEHHBAHMNS

Cocras 3HaTh YMmeTh Brangers
. Conepxanne "OCHOBHBIE MTOHATHS U UCTIOJB30BATD 'Hasbikamu ‘
'3Tanos '3aKOHBI XUMHH, “TEOPEeTHHECKHE 3HAHHUS . CaMOCTOSITEJILHOTO ITOUCKA

' TCOPETUIECKHE OCHOBBI
CTPOCHHUSI BELIECTRA.
CBOMCTBA BEIIECTB W HX
PEAKLHOHHYIO
CITIOCOOHOCTB, YCOBIS
NPOTEKAHNSE peaKiinii,
(baxropsl, BiUsOLIIC HA
CKOPOCTE W Hallpas IcHHE
TIPOTEKAHHS PeaK ki,
SHEPreTHUECKHe
U3MEHENHs B IIpolecce
[POTEKAH ST peaK! i,
38KOHOMEPHOCTH
IPOTEKAHS
IEKTPOXHMIIECKHX
TIPOLECCOB. IPOUCCChI
KOPPO3II MCTAIION 1
METOABI 3ALINTHI O
KOPPO3IH. MPOLECCI.
NPOTEKAIOTIHE B
FETEPOTCHHBIN CHCTUMEX
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TIPH II3MCHEHHH (asoBOTO

SIS peLeHHs

IIPAKTHYCCKUX 3amady, JJist

UHTEpIIpETALUN
PE3YJILTATOB
SKCMIECPHMEHTA

'UHPOpMAIHU U
TIpopaboTKH
TEOPETHUECKOTO
Mareprana; HaBbIKaMH
MOCTAHOBKH LENEH U
3a/1a4 DKCIIEPUMEHTa,
HCXO/S U3 TEOPETHYECKHX
TIPETTOCHITOK



Buner 3austuit

Hcnonrsyemere
CpeacTBa
 OLICHHBAHUS

DopMyITHpOBKA TOKa3aresiell W KPUTEPHEB OIe

paBHOBECHS.

o Jlexumu;
e (CamocTodre/LHas
pabota

¢ Koucrekr

CaMOTIOATOTOBKH
¢ Ormnpoc Ha
3aHSATHSIX
e 3aver

e [lpakTHueckue

3aHATHS
e CaMocTosTe/IbHAs
pabora
e Jlaboparopnas
pabora

¢ CaMocTrosTenbHas
paborta

o JlaBGoparopnas
pabora

e  OTyer 110
HHIUBHAYATEHOMY
3aJJaHHIO0

e KoHTposbHas
pabota

e Otuer no
71aboparopHOH
pabore

e 3auer

¢ KoHcnekr
CaMOITOAIOTOBKH
e Ormpoc Ha

3aHATHSX
e  Oryer no
naboparopHoi
pabote
e 3auer

Tabnuie 6.
Cocrtas 3Hars
Omiuno e (CB0oOoxHO H3naraer

(BBICOKHH YPOBEHB)

MATEPHAIT B YCTHOH
bopme;

e 3HaeT OCHOBHEIE
TIOHSITHST XHUMUH;

e CBobGonHO
bopmympyer
XVUMHUYECKHE 3aKOHbI;
e Bocnpoussoaut

HHBAHUS JAHHOH KOMIIETCHIIMH IMMpHUBCICHA B

* YMeeT OTIIHYHO
OPHEHTHPOBATHCS B
TEOPETHUECKOM
Matepuaie 6e3
HCIIOJIB30BAHUS YUECOHOTO
TocobHs;

e CBoGomgHO ymeeT
MIPUMEHSITH ITOJTYUeHHEIE
3HAHHS JUTSI PEIICHHUS

e CaMOCTOSITENIEHO
OCYIIECTBIISIET TTOUCK
UHpOpMAIHK U
KOHCITEKTHPYET B TTOJIHOM
oObeMe, paccmarpuBas
BOTIPOCHI B ITPHUHHHO-
CITEACTBEHHOH
B3aUMOCBS3H, JAOTOTHSS
Mareprat TepMHHAMH,

TEOPETHUCCKHH TBOPYECKHX MOHATUSMH, (hakTaMH T.J;
Marepuan 6e3 MPAKTHYECKHX 3aa9 U e CaMOCTOSTENBHO
UCTIONIB30BAHUS yueOHoro HHTEPIpPETaliu OTIpeNesTSIeT HeMU U
mocobus: pe3yneETaron 3aJla4M dKCTIepUMEHTA
* AHQIN3HPYET H OKCITEPUMEHTA | UCXOs U3 T1aHa paboThl
BOCITPOU3BOINT H TEOPETHYECKUX
B3aUMOCBI3b NMPEANOCHINIOK,
XAMHYECKUX TIOHSTHH H
- 3aKOHOB;
Xopomro (6a30BbIii e 3HaeT OCHOBHBIE o Ymeer ¢ CaMOCTOSTENBHO
YPOBEHE) TIOHATHS XHMHU; OPHEHTHPOBATHCS B OCYLIECTBIISIET TIOUCK
o Qopmyupyer TEOPETHYECKOM HHPOpMAIMH U
XUMHYECKHUE 3aKOHDI; MarepHase ¢ KOHCIIEKTHPYET €¢,
¢ Bocnpoussomur HCITONTB30BaHHEM YaCcTHYHO paccMarpuBast
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TEOPETHYCCKHHI
MaTepuast ¢
UCITOJIB30BAHHEM
TEOPETHYECCKUX 3HAHWH
HITH y4eOHOTO MoCcoOHs;
e YacTnuHo uzaraet
Marepuall B yCTHOMH

bopme;
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JKCTICPHUMEHTA,

yueOHOro mocobus;
YMEET NPUMEHSTE €ro
JUTSI peLieHUs
CTaHOApPTHBIX
NPAKTHYECKNX 3a1ay U
HHTEPIIpeTalnN
pe3ysbTaToBn

BOTIPOCHI B TPUUHHHO-
CACACTBEHHOHN
B3aUMOCBSI3H;

e Onpenenser UeJu U
3a/1a4K IKCITEPUMEHTA C
HCTIOMB30BAHNEM TIj1aHa
paboTsl, yaeGHOTro

nocodus u



1 ' ~
! ! ‘ MCTOAHMYCCKHX YKa3aHWH,

T e e e e

!YHOBHGTBOPHT@IBH * 3HAET OCHOBHbBIE - e YMeer - o CaMOCTOATE/IBHO
10 (TIoporoBHIit . HOHATHS XHMHH; | OPHEHTHPOBAThCS B - OCYILECTBISIET ITOHCK
' YPOBCHB) ' e YacTHyHo . TEOpeTHUECKOM . MH(OPMALHH ¢ U
GopmynupyeT - Marepuae ¢ - KOHCHEKTHpYyeT
XUMHYECKHE 3aKOHbI; HCITOIb30BaHHEM paccMarpuBaeMble
e Bocnpoussogut yueOHoro nocobus; BOIIPOCHI B BH/E
TEOPETHYECKHI e [lpumenser TEPMHHOB, IOHATHH U
Marepuan ¢ TEOPETHYCCKHE 3HAHHUS T.JL;
HCTIOIB30BAHHEM IS petieHust 6a30BBIX e Onpenenser uesH u
YUeHHOTO 1M0CoOHs: NMPAKTHYECKHX 3a/1a4 | 3a/1a4M FKCIICPHMEHTA ¢
HHTEpIIpeTanu MOMOUIBIO
Pe3Y/IETaToB rpenonasaresis u
IKCMEPUMEHTA ¢ METOIHYECKHX YKA3AHHIA;
MTOMOUIBIO
: IperogaBaTes;

3 TunoBeIe KOHTPOILHBIE 321AHKS
JItst peanusanui BEILIETEPEUHCICHHBIX 3aad OOYUEeHNUST UCITONB3YIOTCS THIIOBBIE KOHTPOJIbHBIE
3allaHus WK HHBIC MaTepHasnsl, HEOOXOMIMBIE IUIS OLEHKH 3HAaHWH, YMEHHH, HABBIKOB M (HIH) OMbITA
ACHTEIBHOCTH,  XapaKTEePU3YIOWHMX OTarbl  (GOPMHUPOBAHHS KOMTIETCHIMH B pouecce  OCBOCHUS
00pazoBaTenbHON TPOrpaMMBl, B CIICHYIOLIEM COCTAaBE.

3.1 Bonpoce! Ha CAMOTIOATOTOBKY
1. «OCHOBHBIE MOHATHS H 3aKOHLI XHMHHY. (ITpenmer xumum. ATOMHO-MOTIEKYIISIpHAs TeOPHS.
OCHOBHBIC TOHATHSA: aTOM, MOJICKYJIA, WOH, XUMHYECKHH oneMeHT. [IpocThle M CI0XKHBIE BellecTRa.
Mone. Monstprast macea. DKBUBAJICHT, SKBHBAJCHTHAs Macca. CrexHoMeTpHYecKkHe 3aKOHBI: 3aKOH
OKBHBAJICHTOB (IIOHATHE OKBHBANCHTA W SKBHBAJCHTHOMN Macchl), 3aKOH TOCTOSHCTBA COCTABA
XHMHUCCKUX COCAMHECHHH. ['a30BbIe 3aKOHBI: 3aKOH OGBEMHBIX OTHOLICHHH, 3aKOH ABOTampo, 3aKOH
IKBHBAJICHTOB).

3.2 TeMbl HHANBUAY ATLHBIX 3a0aHHIT

Tema 1. OcHOBHBIE TOHATHS W 3aKOHBI XHMHH

Tema 2. Crpoenne aroma. Ilepnommveckmii 3akon u MCPHOANYCCKAs CHCTEMA XHMHYECKHX
anemenToB J.M.Mennesneena.

Tema 3. Xumunueckas cBsss.

Tema 4. OcHOBHBIE KITACCHI HEOPTraHUUECKHX COETHHEHHMIL. PeakunoHHas cioco6HOCTE BemmecTs.

Tema 5. Duepreruka xumuvecknx rponeccoB. XUMHYECKas TEPMOTHHAMHKA.

Tema 6. Xumuteckas knHeTHKA. XHMHYeCKoe paBHOBeCHE.

Tema 7. Dnexrpoxumuueckne nporece. Koppozus metamnos.

Tema 8. dazosrle paBroOBecHs B TeTEPOTeHHBIX CHCTEMAX,

HpuMepst BAPHAHTOB HHANBHAYATLHBIX 3212 HHIT

Hunusuayasienoe 3a1anmne «OCHOBHBIE TOHSITHS H 32KOHLI XHMHU»
BAPUAHT Nel0
1. Oannakosoe nu arciio mostekys B 0,5 v azota n 0,5 r metana?
2. Beraucnnte MosispHyIo Maccy BewIecTsa, ecnn Macca S00 mit ero napos npu 87 °C u nasnesnu 96 kIla

pasHa 0,93 r.
3. Hafit Gaktop 5KBHBAIEHTHOCTH U OKBMBAJICHTHYIO MACCy 2NIEMEHTOB B coennHenusx: MgO, NiCl,,
Can.

4. HaiiTn 5KBHBaJIEHTHBIE MACCHI COCTHHEHHMIL: HNO;, Cr(OH)3, Co(NO;3),, P20:s.
5. Onpenenite o6beM azora (H.y.), HCHIONB30BAHHOTO Uil CHHTE3a aMMHaKd, eCiM ToJy4deHo 8,5 r
TIPOIYKTA PeaKiIny.
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Wnausuayansnoe 3aganue «CTpoenne atoma. HEPHOAHYECKHIT 3aKOH
H MEPHOANIECKAS CHCTeMa XHMAYecKHX d1temenToB J.U. Menaeeena»
BAPHUAHT Nel3
Hanummre snexrportsie konguryparmn CIEYIOIIHX aTOMOB M HOHOB: In, Ba®', CI”.
B kako# rpynme, moarpynne u nepuone Haxomstes snemeHt Sb? K KaKOMy CEeMEHCTBY OH
OTHOCHTCSA? YKaXKHTE, KAaKHE 3JICKTPOHBI y OITOrO 3JICMEHTA SBAAIOTCS BAIEHTHBLIMH. Kakoga
MAKCHMAJIEHAA BACHTHOCTB 3TOTO sieMenta? [Ipuseante siexrponno-rpaduyeckoe H3obpaxeHue
BAJICHTHBIX 3JIEKTPOHOB, OIHIIHTE UX COCTOSHUE KBAHTOBBIMUH YHCIAMMU.
B xaxoM riepuosie, rpynmne u oArpynite HaxoAMTCA HIEMEHT, €CITH ero JJICKTPOHHAs KOHPHUTYpaLus
3akanumnBaercs Ha 6s°5d'%. Hazosute 10T smemenT. Kakwmu cBolicTBamu 06/1a1aeT 3TOT 31eMenT —
OKHCIIMTEIBHBIMHA UM BOCCTAHOBHTE ILHEIMU? OGBSCHUTE OUeMY.
Kakolt n3 snementos — Mg unn Cl Gymer obnanats Gosee BBIDQKEHHBIMH HEeMETAITHYCCKUMHU
CBOHCTBAMH ? Kakumu CBOHCTBaMH OyayT o6MafaTh COCHHHERWS YTHX IEMEHTOB — KHCTOTHBIME
MM OCHOBHBIMH? OOBSICHHTE ¢ TOYKH 3peHus DJIEKTPOHHOH KOHPUTYpAUMH W IOJIOXEHHS
3JICMEHTOB B NIEPHOINIECCKON cHCTEME,
Y KaKoro 31eMeHTa pajuyc aToMa 6oJible — y Li nnn Cs? O6BACHHTE ¢ TOUKH 3peHHs IEKTPOHHOU
KOHQUTYPAIIMH W TIONOXEHHS AJIEMCHTOB B Nepuoanveckoii cucreMe. Kak »To Biuster Ha wWx
XHMHYECKHe cBOHcTBRa?

Hupusunyaasnoe 3aganne « XHMHYECKAS CB3by
BAPUAHT Ne25

. MIzo6pasute cTpyKTypHEIE GOPMYIBI CACAYIOUMX COCTHHCHMI I YKQKHTE BAIEHTHOCTH H CTEINEHb

OKHCJICHHS KaXIoro sjeMeHTa B 3THX BemecTBax: ALO;, As;Os, Cly, H,S, CuSO4. VYkaxure T
XUMHUYECKOH CBA3M JUTT KaXKJIOTO COSHHHEHMUS,

. Ompenenure THI KPHCTAIUTHYECKOH PeUIeTKH Ut creayromux coenunennit: NaF, CoSQy, Si, Pb, N,

Kaknmu duswuecknmu coficTsamu (pourocTs CBS3M, TeMITeparypa TUIABICHUS, MEXaHWYeCKHe
CBOHCTBA, JJIEKTPOTIPOBOIHOCTE) 06114 1AI0T JaHHbIE COSTHHEHHS 1 nouyeMy?

. llpusennte anexrporHO-rpadmyeckoe 1300paXkeHHe BANCHTHBIX JIGKTPOHOB atoMa P Bo Beex

BO3MOMKHBIX COCTOSIHHSIX (OCHOBHOE, BO30YX)IeHHOE). KaKyIo BANEHTHOCTH MOXKET posIBIIATE hochop
B 9THX COCTOSHMAX? [IpHBEIMTE IPUMEPbI COeTMHEHNTT, YKAKHTE BATEHTHOCTD bocdopa.

- Kakyio reomerpuio mmeer Mosnekyna AlF:? [Ipusenure 3IEKTPOHHO-Tpaduyeckoe H300paxkeHHe

BATICHTHBIX  SJICKTPOHOB  B3aWMOJCHCTBYIOUIHX AaTOMOB, YK@KHTE, KAKHE W3 HUX y4YacTBYIOT B
00pa3’oBaHMH XHMHYECKHX cBs3ell. Kakop TwII rubpnansanuu  atoma amomunus? Hapurcyiite
TMPOCTPAHCTBEHHYIO CTPYKTYPY 9TOH MOJNEKYNBI, IMOKaXHTe MEPEKPLIBAHHE ATOMHBIX opbuTaseii,
YKQKHTE THITBI CBs3eH (71,0).

. HCHOHB3yH SHa4Y€HUS  OTHOCHUTEIBRON JNIEKTPOOTPUUATCIIEHOCTH, paciionoXuTe  CJICAyIoIue

COCAMHCHUA B TIOpAAKE BO3pacTawms noHHocTH cBasu: NaCl, CuCl, AgCl, AuCl. Hapucyiite ux
CTPYKTYPHBIC DOPMYIIBI M YKaXHTE, K KAKOMY aTOMy CMelaeTes JMECKTPOHHAS TIOTHOCTH B DTHX
COCIHHEHHSX.,

HupuBuayaabHoe 3ananne «OCHOBHBIE KIACCHI HEOPraHHYEeCKHX COeTHHEHHID
BAPUAHT Ne§

. Harmmre dopmyser Betects: cynegar mrus, nepxyiopaT aMMOHHS, HOIH/I CBHHIA, THIPOKCH T

mapranna (II), runpokena maruns, oprodochopras kucnora, azorncras KHCIT0Ta, OKCHA cBHHIa (IV),
okena xpoma (VI), okenn docedopa (111).

. HazoBure CHCAYIOWHME COCAUHERHUS 110 COBp€M€HHOﬁ HOMEHKIATYpE H YKaXXHTE, K KaKoMy KJaccy

HCOPTaHWHECKUX COCIMHEHNHN (KHCIIOTHI, COTH, OCHOBAHMSI, OKCHJIBI, OUHAPHBIE COCAMHEHHS) OHH
otHocsires: CdS, H,SO;, LiH, TiO,, KMnO4, RbOH, HCIO, MgsN,, Sn(OH),, MnO. Hamumiure
YPABHEHHS JIEKTPOITUTHYCCKOM IMCCOLHALINNT 3THX COeAWHEeHMUIT,

3.Harmmmre ypasHenns peakumit:
a) Ag+ HNOg(KO”u) =...;0) Fe;0; + NaOH =, ..;B)CaCl, + NaCO; =, ;
r) Ca(OH); + HiPOs=...; 1) Si +0; =...; ¢) CaO + Si0, = 5K)Hy +Cla=.. ;
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3) Li+H0 =...; u) HI + AgNO, =...; k) SO+ H,0 =, ..

4. Kakue npoayKTel MOryT 6bITH OJIyHueHe! B pesynbrare peakunn Zn(OH), ¢ HCI? Hammmure
YPABHCHUA PCakNMH, YKaXKHTE THIIBI 06pasyIOMMXCcs comeil (knesiast, OCHOBHasl, HOpMANTbHas), aiiTe
Ha3BaHUs TIOJYYEHHBIM COCIHHEHHSIM,

5. Hanmmnre ypasnenns peaximii, ¢ NIOMOLIBIO KOTOPBIX MOXHO OCYIIECTBHTE CIISIYIOLINE
lpespatienns: Fe — FeO —FeSO, — Fe(OH); — FeCl,.

Huamsnayaisuoe 3aganne «IHepreTHKa XHMHYECKHX NpoLeccos. XHMHYeCKas
TePMOAHHAMHKA
BAPHAHT Neq
L. Paccuuraitre Ttennosoit abdekT peakunmw, sanummTe TCPMOXHMHUECKOC YPAaBHEHHE peaKIini,
Crostbko Gapust u kuciopoaa s TPamMMax: BCTYITHJIO B PEaKUHMIO, €C/IH B XOAe HEed BhLIETHIOCH 2740
KJDx TeroTsr?
ZB[I/me) + OB(L’) = ZBOO(ma)
2. Paccunras m3Menenme dHeprun ['ubbca, ycranosuTe, npu Kakoit TeMIIEpaType HanboIee BEPOSTHO
NMPOTEKaHHE AaHHOM peakuy — mpu 25 °C wrw npu 100 °C?
Zn()(,ng) + CO@ = Z}’l(,,,g) +C'03(3)
3. Tokaxwure pacyerom, PM KaKWX TCMIICPATypaxX BO3MOXHO MPOTEKAHHU PCAKIHH B TIpSIMOM
HAITPaBIeHHH.
Nowy + Oz = 2NOy,

Huansuayansnoe 3aganue «Xnmuueckas KHHETHKA. XUMHYeCKoe paBHOBECHE»
BAPHUAHT Ne27
I Hamuumnre xunetiueckoe ypapnenne peaKinu:
Coingy + HxOpy = COpy + Ho
Kak usmenutest ckopocts peaximy, ecim: a) B CHCTeMe YMEHBUINTD JaBJIEHHE B 3 pasa; 0) yBenuuuTE
KOHICHTPALHIO MTapoB BOJBI B 3 pasa; B) YMEHbBIINTE KOHUCHTPALHIO MTApOB BOAKI B 2 pasa.

2. Ormpenenuts TEMTICPATypHbIl  KoO(hPHIMEHT  ckopocTn PCaKUMH, €CITM  TpPH  MOHHKEHHH
Temreparyps! Ha 45 'C peaKIus 3ame Tinacek B 25 pas.

3. Peaxums nporekaer npu 20 °C. DHeprust aKTHBALNH PEaKIHH B OTCYTCTBHH KaTAJIN3aToOpa pasBHa 75
k/Di/Monb, a B tpucyTeTBHE karamsaTtopa — 50 x/x/Mons. Bo ckosbko pa3s BO3pacTaeT CKOpocTh
PCAKLNH B IPHCYTCTBHH KaTanusatopa?

4. B xaxom manpasrienun OyZeT MpouCXoIHTh CMeleH e PaBHOBECHS peakiHy

S(mg) + 2]\730(3) = SO;(Z) + 2N2(g) AHC= 460 xlic
CCJIH: A) YBEIMUNTE TEMIIEPATyPY; 6) YMEHBIIHTS NanieHme B CHCTEME; B) YBEIHUYUTE
KOHUCHTpAIIo okcuaa azora (I).
5. 3anummTe BRIpAXKEHHE KOHCTAHTDI PaBHOBECHS [UIST PEaKIIHN:
Hogy + Ly = 2HIy
Beranemte koHeTanTy paBHOBecHs PCAKIIH, eCi HauaJIbHAs KOHUeHTparwst Hy Gbita pasra
0,5 Monb/n, HavamEHas KoHUeHTpanus [ - 0,2 Mone/n v k MomeHTY PaBHOBECHS TIPOpearnpoBaIo
20% Bonopona.

HuauBuayannhoe 3aganue «DIIEKTPOXHMHYECKHE MPOLECChI. Kopposuna meranios»
BAPHAHT Ne29

. Bammcars cxemy raimeaEmyeckoro PIEMCHTA,  COCTOSIIETO M3 KOGANBETOBOTO W KAIMHEBOTO
HICKTPONIOB.  TIOTPY>KCHHEIX B DAcTBOPBI  CBOMX COMel: HarmeaTsh YPABHEHUS  NICKTPOIHBIX
HPOUECCOB;  HAMHCATh yPABHCHHE pPeaklMM, KOTOpast POTEKACT B TATbBAHHYECKOM OJJIEMEHTE;
PacCHIUTaThL ICKTPOABMIKYINYIO CHIY TalbBAHHUYECKOTO SieMeHTa DU CTAHIAPTHBIX YCIIOBUSIX,
PacCiuTaTL SICKTPOABIKYINYIO CH.1Y TaTbBAHHUECKOTO HleMeHTa npu temneparype 30 °C wu
KOHLCHTPaIIHIX HOHOB C(Cd2+) = 0,4 momp/1; C(Co™™) = 0,3 moub/.

2. JIns CHenyIouwMK BEIIeCTB HAIHCATL YPABHCHHA SICKTPOIHBIX [MPOLECCOB I1IPH 3IEKTPOITHE W
YKa3arTh, KakHe MPONyKThl 00pa3yroTes Ha KaTole W aHoIe:
a) pacnimas CaBr, ¢ MHepTHEIME daekTpoaany; 6) pacrsop HBr ¢ nnHkoBbIM aHOJIOM; B) pacTBOp
Sr(NO3); ¢ rpaduToBbIME 3ICKTpoanH; 1) pactBop CoSOy ¢ HCPACTBOPHUMBIMH DIIEKTPOIAMH.
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3. Kakue npoxyktsl ofpasyrorcs py - 37lekTpoinse  BoaHoro pacrsopa KCl ¢ uHeprHBIME
IeKTponaMu? Hanmuuimre ypaBHeHHS STeKTPOIHBIX NpoueccoB. BeMHCINTE Maccy wianM oObeMm
MPOJLYKTOB Ha JICKTPOJAX , 00pa3yIOWMXCS MPH MPOIYCKAHUM Toka cuiiol 10 A B Teuenun 30
MHUHYT, €CJIM BBIXOM NPOJYKTa cocTarsier 70%.

4. COCTaBHTH CXeMY KOPPO3HOHHOTO TalbBAHHUYECKORO DJIEMEHTa, BO3HHKAIOUIETO BO BIAKHOM
BO3JIyXe MpH KOHTAKTE alIOMHHHS M XpoMa. Hamucare ypasrenus JICKTPOIHBIX MPOLECCOB U
YPaBHEHHE Ipoliecca KOPPO3HH.

5. LlvHKOBYIO 11acTHHY, NOKPBITYIO MelblO, OMyCTHJIM B PaCTBOP CEpHON kHcmoThl. Onpexeante Tvn
TOKPBITAS,  HANHINUTE YPABHEHHS OJICKTPOAHBIX IPOLECCOB  KOPPO3HH, eCIH MIOKPBITHE He
PA3PYILICHO U B CJTyHae €ro paspyLIeHHs, COCTABBTE CXEMY IaTbBAHHYECKOTO ICMeHTA.

Hupusnayanenoe 3ananne «Dazoseie paHOBecHS B FeTEPOreHHBIX CHCTEMAX»
BAPHAHT Nei

I, Ilo nnarpamyvie mIABKOCTH ABYXKOMITOHEHTHON CHCTEMBI Mg-Ca onpenemmre:

a) THII AHarpamMMel;

0) unciio n BHA Ba3, YMCI0 KOMIIOHEHTOB 1 YMCNO cTeleHel cBOOO BT s obmacTeit uarpammsr [-X;

B) YHCIIO M BHI (a3, YHCIIO KOMIIOHEHTOB H HHCIIO crerieHe cBoOOARl JUIS THHUH auarpamMMmel AD, NF,
DC, CE, EO, ND, DM, LE, EB, CK, DP, EQ, AU, OS; YKa3aTh JIHHHHU COJIMIYCa W THKBHIYyCA,

T') 9HCNIO W BHJ a3, YUCIIO KOMITOHEHTOB 1 HHCIIO cTerneHelt cBoGoue! 1st Touek A, D, C, E, O,

1) TEMITEPATYPBI HIABIIERHS YACTBIX KOMIIOHEHTOR Mg u Ca;

€) TEMITEPATYPY TIIABICHHUS H COCTAB 00pasyIOLIErocs XHMHYECKOTO COSTHHCHMUS

K) TEMOIEPATYPY TIIABICHHUS H COCTAB IBTCKTHHCCKIX cMmecedt;

3) COCTAaB W Maccy TBEPHOH M JKUIKOI (a3, KOTOpEIE 06PA3YIOTCH TIPH OXTAKIEHHH JKHIKOTO pacrraBa
HaqaIbHOM Temmepatyper 800 C° o Temmepatypsl 650 °C: wmacea pacrutasa - 200 1, ero
ICpBOHAYAIBHBIH cocTas - 45% Ca n 55% Mg,

3.3 Tembl onpocos na 3aHsTHAX

PASJIEJT 1. OCHOBHBIE TTOHSATUS U 3AKOHLI XHUMMH 1. Haitre onpenencHus MOHSTHAM
«atom». M3 wero on coctouT, nmeet 11 oH 3apsia? IlpuBennte nmnanerapuyio Monens crpoetus aroma, 2.
Kako sapsiy anexrpona? 3a cuer uero IPOTCKACT XUMHYECKAs! PEaKUMd, B 4eM ee CcylHocTs? 3. Uro
TaKoe Monekysa? Mmeer nu oxa sapsn? 1lpusenute IPHMEPBI MOJIEKYJl BewlecTB. K3 yero onu cocrosr?
4. Yro Takoe HoH? Mmeer nu oH 3apsia? KakHe ecTh THIIBI HOHOB U KaK OHW HasbiBaroTcst? IlpuBennre
TNPUMEPBI HOHOB pasHoro tuma. Kak o0pasyloTcest Te WM HHBIE THITBI MOHOB? OT Yero 3aBHCHT 3apsia
HoHa? 5. [IpuBennTe MPUMEP XUMHYECKOIO 3IEMEHTA B COCTONHIAX: aroM, MoJiekyna, noH. [losgcHure, B
HCM PAsHHUIA MEXKIY STHMH TPEMst COCTOSHIAMH M KAKUMH CBOMCTBAMM 001afaeT Ta WK HHAas JacTHIA.
6. Uto Takoe KonmMdecTso Bemrectsa? Kak oHO obo3HauaeTes, B 4yem usmepsiercs? CKOMBKO HacTHIL
conepxutT 1 monb Bemectsa? Kax o6o3nauaercs uncno vactiu? 7. Yto Takoe MoJtsipHas macca? Kax ona
obosHavaetcs, B ueM nimepstercst? Kak PACCIHTaTE MOJISIPHYIO Macey BewecTs? 8. IlpuBeante npumepsr
XMMHHCCKHIX BEIECTB. UTO NMOKA3BIBAIOT NOACTPOYHbIE HWHIEKCH B (hopmymax xumuuecknx Bemects? 9.
Hro Takoe crexnomerprueckue koshGHUHEHTH? JUIst 4ero wX paceTaBisioT B ypaBHEHUAX XHMHYECKHX
peakunit? KakoBel npaBuma paccraHoBkn koopdumentor? Yro mnoxaseizaeT CTEXHOMETPHYECKHIA
ko3QduuMenT B ypaBHennn peaxunu? 10, Chopmysnmpyiite 3akon Aporaapo. Yro Takoe HOpMaJTbHBIE
yerosrs? Uro takoe Monsipubiit 06Bem raza? Kak on 0003HAYALTCA, B YeM H3MEpSeTCs I ueMmy OH paBeH”?
Kaxoit oGvem 3anmmaer ras komudectsor | Mol npu H.y.? 11. Kak paccunteiBaetces oGbem rasa npu
YCJIOBHAX, OTIHYHBIX OT HOpManbHbIX? [lpuBennTe ypaBHeHHe Menneneesa-Knaneiipona, noscuure
KAKHCE BETHUHABL Tam uenonesyiores. 12, Tlpusennte ocHoHBle GopMyssr mis pacdera KOJIHUeCTBA
BenlecTsa. Kakve Benmmunubl 1t storo Henonesyotes? 13, Yro Takoe mpocThle W CIOKHEBIE BelecTBa”?
Ilpusennre nx xnacenukarmo. 14. U3 vero coctost OKCHJIBI, COITH, KUCIOTBI, OCHOBanns? YTo Takoe
Kuenothele ocrarku? [pusennrte npumeps! a1ix coemmnennii. 15. Yto Takoe sxsuBaieHT? YUto Takoe
(hakTop SKBHBANCHTHOCTH ¥ KaK OH 0603Hauaetcs? Kak ero MOKHO paccuuTars? JTs KaknX NIeMEeHTOB
O ABIACTCA TOCTONHHBIM 1 mouemy? [prsennte mpumepsl. 16. Kak paccunrars IKBUBATICHTHYIO Maccy
MPOCTEIX 1 CIOMHBIX BerecTB? Ipusennte QopMyIer, MOSCHHTE KaKie BEIHYHHBI B HIX HCITOITB3YIOTCH.
Kak obosmavaercss sksnBaneHTHas Macca. B dem usmepsieres? 17. Yto Takoe SKBMBATCHTHBIH 00beM
raza? Kax ero moxno paccuntars? [puse tate dbopmyny. mosichuTe kakue BeUHHBT Tam MICTIONB3YIOTCS,

CornacoBaHa Ha noprane Ne 322 24



18. Cdopmymupyiite 3akon IKBHUBAICHTOB, NPUBEINTE €r0 MaTeMATHYECKOE BBIPAKCHHE. [Tpusenurte
IPHMED TPUMCHCHHUS 3TOro 3akoHa. 19. ChopmyaHpyiiTe 3aKOH MOCTOSHCTBA COCTARA BewecTa. Hro
Takoe Oepromumael? Ilpusemmre NPUMEPBLI BEIICCTB MOCTOSHHOTO M HEMOCTOSHHOTO cocTaBa. 20,
Cdopmynupyiite 3akon ABOTAJIpO M CJIC/ICTBHS M3 HEro, MOSCHUTE Ha npumepe. 21. Chopmynupyiire
3aKOH OOBEMHBIX OTHOLIEHHIH, TOSICHHTE, JUISL KAKHX pacieros o npuMeHnm. 22. Chopmynupyiite 3akon
COXpaHEHHsI MacChl BEIIECTRA.

PA3ZIEJT 2. CTPOEHHUE ATOMA. INMEPUOTUYECKUIM 3AKOH U ITEPUOIMYECKAS
CUCTEMA XUMHWUYECKHUX 3JIEMEHTORB AUMEHJEJEEBA. 1. Onumure TJIAHETAPHYIO MOLENH
CTpoeHus aroma (Mmomens Pesepdopaa), mokaxwmre rpagudeckr. 2. Ha uem ocHopana COBpEMEHHas
MOZIEITE CTpOCHNS aToMa? Kak paccMaTpHBaeTCs dMeKTPOH W ero ABHKCHHE B 3TOM Monem? 3. Uro takoe
SMEKTponHOe 06axo? IlpuBenure rpaduueckn HIpHMED 3IEKTPOHHOrO ofnaka aroma Bomoponma. Kak
HIMCHACTCA IIIOTHOCTh QJIEKTPOHHOTO 06JaKa 1Mo Mepe yIANeHHs oT sapa v nodemy? Mmeer mu
ONIEKTPOHHOEe obnako rpanuisl? 4. Yto Takoe aroMmmuas opbutans (AO)? Tlouemy AO MOTYT UMETH
pasHbIc pasmepel? Kak 9To Biamser Ha cBolicTsa atoma? Kak 0603Ha4aI0TCA TpPaQUUECKH ATOMHBIE
OpOHTAIN, IMEKTPOHBI Ha OpBuTaNX? 5. I lepeancinre kBanTOBEIC unCa. JIng Yero oHu HCTIOSIB3YIOTCH?
[Touenmy Henp3s omucarh dMeKTPOH ¢ TIOMOIMIBIO TOHSTHIL Kiaccuieckoft Gpusmkm (Macca, KoopanHara,
HMITYTBC W T.01)7 6. Kak oGo3HauaeTcst raBHOe KBAHTOBOE UmCio? Kakne 3navenus npunanmaer masnoe
KBaHTOBOC 4nCiio? 3a yto oHO oTBeuaer? Uto Takoe SHCPIETHUCCKUH YPOBEHD (INMEKTPOHHBIH ¢11oi)? 7.
OJNEKTPOHBI KAKOTO OHEepreTHYecKoro YPOBHA UMEIOT HaMMEHBUIYIO JHEpPruio? DJIeKTPOHBI KAKoro
JHCPTCTHICCKOTO YPOBHS HaxoudTes HanGosiee GIH3KO K sapy M novemy? Kak cBsizaH pasmep aromHoOl
OpOHTANH W MIABHOE KBAHTOBOE YHCIIO? [IpuBenute rpaduyecknit mpumep MHOTOJIEKTPOHHOIO aToMa,
mosicHuTe 0TBeT. 8. Kak 0603HauaeTcs moGOYHOE KBAHTOBOE UHCINO? 3a uto OHO orTBeuaer? Kakwue
SHadCHUA OHO npuHuMaeT? Kako# dopme opbutand omu cootseTcTBYIOT? IlpuBennte rpaduueckue
nMpumepel. Yo Takoe sHepreTHueckuil noxyposens? 9. Kak TIPOHCXOIUT PaCIIEINIEHHEe YHEPreTHYECKHX
ypoBHel Ha monypoBaH? Ckoynbko AO u SNICKTPOHOB MOXKET BKJIIOYATh MOJYPOBEHb TOTO HIIH WHOTO
thra? llokaxwure rpaduueckn. 10. Kak o0Go3nayaeTcs MarduTHOE KBAHTOBOE YHCI0? 3a YTO OHO
orBevaer? Kakue 3HAYCHHs OHO NPHHMMaeT s opGuranei pazroro tumna? ITpusenmre rpaduyeckne
npumepsl. 11. Hro Takoe crimu? Kak oGosHauaetcs crmHoBoe KBaHTOBOC uncno? Kakwe 3nadenus owo
npuHnMaer? UTo Takoe mnapamiebHblE U anTHapayiensieie  cuuer? Ilpusenure rpaduueckie
npumepsr. 12, Chopmynupyiite npuHImn ITaymn. Cxoneko anekTpoHoB MOTYT HaXOIHThCS HA OXHOMH
aroMHO# opOuTami? KakoBBI MX CHHHBI? [IpuBenute rpaduuecknit nmpumep. 13, Chopmynupyiite
npaenio Kireuxosckoro. OGBACHHTE ¢ €ro MoMolbIo, TTOYEeMY IMPH 3aTOJTHEHHH JHEPTETHYECKHX YPOBHEIT
HICKTPOHAMH CHAYa/1a 3allOJTHSETCS YPOBEHB 68, a IIOTOM yiKe yposers 5d. 14. Cdhopmysmpyiite npasmio
I'yina. Tlpusemnte rpadmueckuit nmpumep A d-moxyposrs. Kak 6ymeT MpoMCXOaHTh MOMOBHHHOE
SAMOHCHUE  TOTO  TIOAYpOBHA? 15, KakoB MOPSIIOK  3amonHeHus JHEPTETHYECKUX YPOBHEH W
nonyposrel? Yto Takoe a1eKTpoHHAs KoH(HTypams atoma  (dneKTpoHHas Gopmyna)? Kakx oma
3amceiBaeTcs? Kakue anexTpoHHEBIE KOHUTypalMK SBASIOTCA  yeTOHUnBLIMU? 16, Chopmymupyiite
nepuonnveckuit 3akon. 17. Kakyto crpykrypy mveer Tabmmma Menneneea? Viaxwure, kax OTIPENEIINTE
MEpHON, Tpytity, noarpymry. 18. C Toukn 3peHns snexTpoHHOI KOH(BUTYpaLHK atoMa, UTO MOKa3hIBAeT
HOMCD JJICMCHTA B IIEPHOIHYECCKON CHCTENMe, HOMEp IDPYITIIEI, Homep neprona? Ilpusenute npumep. 19.
Ha xaxue cemeiicrsa pasnenstores snemenTs! B tabiuue Mennereesa? Yewm sto obyciopieno? Kakumn
CBOHCTBAMU OHH 0051a1a10T (MeTaynyeckue, Hemetannueckne)? K kakum cemeffeTBaM OTHOCSTCS
SNIEMEHTET ITTABHBIX 1 110004HBIX moarpyin? pusenmre npumepbl. Kak u3MeHsoTes Metammyeckye u
HEMETAITHHECKIE CBOHCTBA 110 mepHonaM u rpynnam? [lpusenute nmpumepsl. 20. Yem onpenensiercs
BJICHTHOCTL XUMHYECKOTO JIEMEHTA B TIABHBIX H MTOGOUHLIX noarpyrimax? Kakue anekTpoHe! SBISIOTC S
BAICHTHRIMI I MOTYT NPHHAMATh y4acTre B 06pa3oBaHHN XHMHYECKON cBin? 21, Yro Takoe sHepris
noumsauun? Kak ona wsMmeHsercs 1o nepuonam 1 rpynnam? O6weacuute novemy. [pusenure HPUMEDBI.
Kak a10 Brmster Ha xummyeckue cBoiicTsa yemeHToR? Y KaKHX JJICMEHTOB HH3KHE JHEPIUH HOHWM3AINH
u nouemy? 22. YTto Takoe cponcTBo K AIEKTPOHY? Kaxk oHO W3MeHsieTes 1o rnepromam rpyrnnam?
O6wsacuure modemy. Ipusenure MpUMepLL. Kak OHO BiisieT Ha XWMIYecKie CBOHCTBA HeMeHToR? Y
KAKIX NICMEHTOB BBICOKOE CPOZCTBO K 37eKTPOHY H Touemy? 23. Kak maMensiores pagyCel aTOMOB M
MOHOB TI0 TiepronaM 1 rpynmam? Kak 570 BIMSIET Ha XUMHYecKHe CBONCTBA HleMeHTOR? [puBenure
MPUMEPBL. Y KAKHX  9JE€MEHTOB  Camble  GOJIbUINE pamnycel  u nodemy? 24. Uro Ttaxoe
HIEKTPOOTPHLEATEIbHOCTL? Kak oHa M3MeHsteTes 1o nepionam u rpymiram? Kak Brivsier Ha XuMuueckue

CornacosaHa Ha noprane Ne 322 5



CBOHCTBA  anemenToB?  IlpmBemute NpUMEpbL. Y KakMX  2JIEMEHTOB  caMas  BBICOKAS
YICKTPOOTPHLATENIBHOCTE? 25. UTO Takoe OKMCIHTENBHBIE, BOCCTAHOBHTEBHEIC cBoiictea? Kak oHu
H3MCHSIIOTCS 110 rieprogam U rpymnnam? Kax s1o cssizano ¢ JICKTPOHHBIM CTpoeHueM atoma? [Tpusennte
npumeptl. Kakie BelliecTBa SBASIOTCA XOPOLUIMAMHE BOCCTAHOBHTEIISIMH, & KAKHE OKUCITUTENISIMH U 1I0YeMy?

PASNIETT 3. XUMMHYECKAS CBSI3b. 1. Yewm ONPEICIAIOTCS, XHMHYECKHE H (DH3HYECKHE
cBoficrBa BemectBa? 2. UTo Takoe XUMHUYCCKAs CBS3L? Kakylo npupony, cornacuo COBPEMEHHBIM
MPCACTaBICHHAM, HMEET XHMH4Yeckass CBi3p? Kak H3MeHsTes OHEPrus CUCTEMBI NpH 06pa3oBaHK
XUMHYECKOHR CBA3H W KaKHe CHIIbI ee o6yciiaBinBaior? 3. [Ipusennte npumep o6pasosanns xumuueckoit
CBAIN B MOJICKyne Bonopora. Urto Takoe mosekynspuas opburans? Kaxmwmu JIOJKHBI OBITh CITUHBI
B3aMMOJCHCTBYIOMINX JIICKTPOHOB, 4TOGHI obpazoBaach XUMHUeckas cBs3b? 4. Haiite onpenenenus
XAPAKTEPHCTHKAM XHMHYCCKOH CBA3H: JIHHA CBSI3H, BATCHTHBIN YTOJT, SHEPTHUs CBA3U. B Kakux eannuniax
OHH n3mepaiores? Kak 3aBUCHT SHEPrus CBA3M 0T ee utnub? Kaxas CBSA3b ABJISACTCs Hanbosee NpovyHoii?
5. Hepeunennre 0OCHOBHEBIE BHIBI XHMHUCCKON CBAZM. 6. Jlaiite onpesniesienne koBasIeHTHOM cB3M. 3a cuer
4ero oHa obpasyercsa? 7. Yem obycrosnens HalpaBJICHHOCTE H HACBILIAEMOCTh KOBAJICHTHOH CBSI3H? §.
Kax ofpasyercs xosanewtnas cassp 1o oOMeHHOMY Mexannsmy? Kakune SJCKTPOHBI MOTYT IMPHHUMATh
ydactne B 00pasosanun cBsizn? [Ipuseanre rpaduvecknit mpumep. 9. TToueMy XUMHYECKAS CBS3L MOMNKET
obmagarte MoNAPHOCTEI? Uewm 00yClIoBJICHAa MONAPHOCTH  CBA3M? Ilpusennte npumep monspHoit
MOJICKYIIBL, TTOSCHATE, YTO Takoe dddexTHBHbI 3apsy, MCKTPUYECKHT MoMeHT aunons. 10. Yrto Takoe
KOBAJICHTHAA TIONApHAs M KOBAIEHTHAs HENONApHas CBSI3b? [IpuBennTe mpHMepsl BelecTB ¢ ITHMK
ThraMu ceasn. 11, Kak ofpasyercs xoBajeHTHAS CBS3L Mo AOHOPHO-AKUENITOPHOMY MeXaHu3my? 12,
Haiite onpenenenye monsTHIO BamenTHOCTH, Kak MOXHO ONPEINCIHTE BAaNeHTHOCTEL JnmeMenTa? Kakme
SJICMEHTBI UMEIOT TTOCTOAHHYIO BaJIeHTHOCTL? 13. Uewm 00yCIIOBJIeHa BANEHTHOCTE, COMIACHO MeTony
BJICHTHBIX CBsA3e¢H? YTO Takoe ocHOBHOE M BO30YXICHHOE COCTOSHHE aTOMa? [IpuBennte mpumepsr. 14.
Kakne oanexrponer simmsmorcs BAICHTHRIME 1 S,p.d.f — onementos? 15. Uem onpenensieTcs
MPOCTPAHCTBEHHAA CTPYKyTypa Moseky:1? Ilowemy MOJIEKYIIBl UMEIOT pasHyro dopmy? 16. [laitte
OMPEICTICHHE THTIAM CBA3H 110 TIEPEKPBIBAHMI0 OPOHTANEH: G, T 1 -CBSI3SIM. Kaxumu tunamu op6utanei
onu obpasyrores? Ipusenute rpaduueckne npuMepsl. CpaBHUTE MPOYHOCTE G- M T-cBs3H. 17. Uto Takoe
KpartHOCTh cBa3n? [lpueennte mpumep 00pazoBanus OAMHAPHOIL, ABOHHOM, TpoftHON cBsazn. Kaxumn
THITAMH - CBSI3H 110 ITEPEKpPbIBaHUIO opbuTaneii o6pasosana ONWHApHasl, ABOHHAs, TPOHHAS CBA3L?
CpaBHuTE IPOUHOCTE YTHX CcBszeil. 18. Yro Takoe rubpummanns? Kakos ee Mmexanmm? Kax MTPOHCXOIHUT
Sp-, sp2. sp3 — rubpunusauus? Kakyro TCOMETPHIO UMEIOT MOJIEKYITBI ¢ TAKHM THIIOM FHOPHIH3AIINH y
HeHTpanbHoro aroma? Ilpusemire mpumepsr. 19. Pacckaxnte o CTPOCHWH TBepabiX Tel. Yto M3 cebs
NPEACTaBIACT  KpuCTammuyeckas pewerka? [Ipuseamnre npumep.  Yro  xapakrepusyer oHeprus
Kprctammnieckolf petetkn? IMepeuncnnre XuMudeckye THITLI KpUcTautHyecknx perretok. 20. Uto u3
ceds NMpesCTaBNSeT MoJeKyIspHas KpuCTamdeckas peietka? Kakne YacTHIBI HAXOMUTCS B y3ax
pewetkn? Kakol tnn csssm Mexmy y31amu peurerkn? KakoBa oHeprus Taxoi KPHCTAITHYECKO
pemetkn?  Kakue BemtecTsBa MoryT 00pa3oBBIBATE  MOJIEKY/IAPHBIE KPHCTAITHYECKHE  pelieTkH?
Upusemure npumepsr. 21. Yro uz cebs UPCICTABIIACT aTOMHAst KpucTajmuueckas permerka? Kakue
HaCTHIBI HAXOIUTCS B y3yax permeTku? Kakod THIT cBssm MeXIy y3namu peutetku? Kakosa smeprus
Takolf  kpucramnmveckol  pemerxkn?Kakve — BemecTsa MOTYT  00pa30BBIBATE  MOJIEKYNSPHBIC
KprcTameckne pewetkn? [puseante npumepsr. 22. KakoB MexanmusM 00pasoBaHHg HOHHOH CBsI3N?
Yem xapakrepusyercst HOHHOCTD cBs3n? Uewm OTIIMYACTCH KOBAJICHTHAS TOJSIPHAS CBS3L OT MOHHON?
[Touemy wmoHHast cBs3p He o6mamaer HANPaBiICHHOCTBIO M HachlmMaeMocTeio? 23, Urto u3 cebs
MPEACTABIIACT HOHHAS KpHCTAaHYeckas pemretka? Kakie gacTuis! HAXOANTCS B y3ax pemerkn? Kakoii
THIT CBA3H MEXCy  y3namu peinetkn? Kakoea sHeprus Takoit KpHcTammdeckod pemrerkn? Kaxwe
BCLICCTBA MOTYT 00pa3oBEIBATE HOHHBIE KPHCTATHYECKHE pewerkn? [Ipupennre nipumepsr. 24. Yro us
ceds TpencTaBigeT MeTaHuecKas Kpucraymaeckas pemretka? Kakne yacTHIbl HaxoanTes B yiax
pemetkn? Yem obycnorirena ces3m Mexcty y3iamu peuretkn? [owemy B kpuerammmueckoit peuieTke
METajlTa H7CKTOHBl  HelloKaM30BaHb? KakoBa 3Heprus Takoil KpHCcTayITHYeckodl pemetku? Kakue
BCIICCTBA MOI'YT 00pa30BBIBATE METAIIHYECKHE KpucTanmieckne pewerkn? Tpusemute npusvepsr. 25,
CpaBruTe NPOYHOCTS, TCMIICPATYPhI  1TABICHHUA, MeXaHHYeCKHE CBOICTEA, AMEKTPONPOBOIHOCTD,
TCIIOTIPOBOIHOCTD, JIETYHECTh PA3HBIX THIOB KPHCTAITHYECKIX pewetox. OBBSCHUTE, TOYEMY OHH
00J1a1a10T TeMH HITH WHBIMH CBOJCTBAMH')

PABLEIT 4. OCHOBHBIE KJIACCBI  HEOPTAHMYECKUX COEAMHEHMH.
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PEAKIIMOHHAS CITOCOBHOCTD BEIECTB. 1. Urto Takoe creneHb okHcieHus? Kak onpenemmTs
MAaKCHMAIBHYIO CTETEHb OKUCNeHus onementa? Kak oHa cBsi3aHa ¢ BAJIEHTHOCTBIO? 2. Kakue d1eMeHTHI
IPOSABIIAIOT TIOCTOSHHYIO CTENeHb OKHCIeHHs? UYeMy paBHa CTENCHb OKHCIICHHS JIEMEHTOB B MPOCTHIX
BemectBax? Kakie npaBmna HY’KHO 3HaTh IUIA 3allUcH XHMHYecknx (opmyn semects? 3. [IpuBeante
KaccibuKanuio BeecTs. Kakue OCHOBHBIE KITACCHI HEOPraHHUIECKHX coemnHenuil Bol 3raete? M3 vero
onu cocrost? 4. Ilpuseante kiaccuduxauuio okcrnos. Kak obpasyrorcs Hassanus Okewsos? Kak
Hamucars  QOpMyTy Bbiciero oxkcuaa iemenrta? 5. Ilpmeennte wiaccH@ukanmio Kuemor. Kak
oGpasyrotcs HasBanus kuciot? 6. [Ipusenure wiaccndukanuio ocHoBanuil. Kak oOpasytoTest Ha3BaHUs
ocnosannit? 7. Tlpusemure xnaccuduraumo coset. Kax ofpasytores maszpanmsa coneif? 8. Hro raxoe
anextponut?  Kakue BemecTBa sBISTIOTCS  dnexTponuTamu? 9. HTo Takoe ANEKTPOIHTHYCCKast
nuccormatms? Kakosel TIpaBHia 3aMmucy ypaBHEHHH anexrTpommTHyeckoil anccounannn? 10. Tpusenure
ypaBHEHHS TIONMHON ¥ CTYMEHYATON JMCCOLMALINH OKCHIOB, KHCIOT, conell  ocHosanuil. 11. [ins xaxkux
37EMEHTOB XapaKTepHBI KHCIoTHBIe cBolicTa? [TpuBennte npumepsl. 12, C 9eM pearnpyloT KHCIOTHBIE
oxcrner? [IpuBenvTe MpUMeEphl PEaKIlMil, TOKA3BIBAIOITAX KHCIIOTHBIE cBOMcTBa. llpnBeamnre npmvep
FEHETHYCCKON CBA3H «INIEMEHT — KHCIOTHBIA OKCHA — KHUCJIOTHBIH OcTatok - KucnoTay. 13. Jlns kakux
3IEMEHTOB XapakTepHbl OCHOBHBIe cBolicTBa? IlpmBennte mpumepnl. 14. C 9em pearnpyroT OCHOBHBIE
oxcunsl? TIpHBeHTE TIPHMEpPBI pEeaKIHii, JIOKa3bIBAIOUINX OCHOBHBIE cBoficTBa. [IpuBeante npumep
FEHETHYECKOM CBS3H «DJIEMEHT — OCHOBHOI okcHa — ochoanue». 15. Urto Takoe amdorepHocTs? Jlis
KAaKWX JMeMeHTOB XapakTepHbl amdorepHble csoiictBa? IIpusemute npumepsl. 16. C deM pearupyior
ambotepusle okcapl? [IpuBeaHTe MNPHMEPHl  Peakivii, JOKA3LIBAIOIMX amM(pOTECPHBIC CBOHCTBA.
ITpuBeauTe NpUMep TEHETHUECKOM CBSI3H «JIEMEHT — aMPOTepHbIH OKCHA -~ aMpOTepHOE OCHOBAHHEY.
17. Kak W3MeHSI0TCS KHCIIOTHO-OCHOBHBIC CBOIICTBA JUTS $- H P-OJICMEHTOB B TIEPHOJAX CleBa Halpaso?
Kax 3TO CBSI3aHO ¢ METANTHYECKMMH W HEMETATHYECKUMH cBolicTBaMnu? OT 4ero 3aBHCAT KHCJIOTHO-
ocHoBHBIE cBofictea d-amementoB? 18. Tlpueenurte xumudeckne csoiicTBa kucior. 19. Ilpusenure
XAMHYeCcKHe cBolicTRa ocHoBanmil. 20. ITpusenute npuMepb! aMpoTepHBIX ocHOBaHMH. C YeM OHU MOTYT
pearuposark? 21. IlpuBennre XuMHUUecKre CBOHCTBA COJICH.

PA3E]T 5. DOHEPTETUKA  XUMHUYECKUX  IPOLIECCOB. XMMHYECKAJSI
TEPMOJINHAMUKA. 1. Yrto usydaer xuMiueckas TepmoanHamuka? 2. Jlakite omnpenesneHne TOHITHIO
«xpMHueckas cucrema». 3. Ilepeducnure THITBI XUMHYECKHX CHCTEM, HaifiTe WX XapaKTepHUCTHKY.
ITpueeure mpumepsl. 4. Kakde mapamerph! BIMSIOT HA TEPMOIMHAMHUUECKOE COCTOSHHE cucTembl? HUTo
Takoe CTaHIapTHBIE ycnoBHsa? 5. YeM XapakrepHsyeTcst TEPMOIHHAMIIECKO® PABHOBECHE CHCTEMBI? 0.
Kaxne THIIEI TePMOIMHAMMYECKHX ITTPOLECCOB MOTYT ITPOTEKATh B XHMHYECKHX cucTemax? [laiite nx
xapakrepuctuky. 7. Cdopmynupyiite | 3aKOH TEPMOAWHAMHKH, 3alHIIHTE €r0 MareMaTHYEeCKOe
BeIpaskenne. Jlalite onpejiesieHHe TIOHSTHSIM «TerUIoTay, «paboTay, «BHYTPEHHSAS Heprus. Kak MOXKHO
WHTEPIIPETUPOBATH ITOT 3aKOH IPUMEHHTCTBHO K XHUMHYecKkoMy Tipotieccy? 8. Kakast pabora arne Bcero
COBEPUIAIOTCA B XMMHUECKHX cucTeMax? Kax ee MoxkHO paccunTars? 9. Jlaiite onpeesieHiHe SHTAIBIINH.
Kak ee MoxHO paccuntars?. Kak ona ofosnagaercs, B 9em m3mepsiercst? 10. Uro Takoe Ternnosoit apdexr
peaxrmn? Kak on 0603HagaeTCs, B UeM HIMEpsIeTes, YeMy OH PaBeH TP MOCTOAHHOM naBieHnu? Jlaidte
oTpesieIeHHe SK30- H SHI0TepMHUeckoil peakimi. YTo MOKHO ckazath O TeTIOBOM ddderTe o6parnmMoro
xumideckoro npouecca? 11. Uto usyuaeT TepMoxumus? Yro Takoe TepMOXMMHYECKOe ypaBHeHHE?
[Tepeusicninte OCOGEHHOCTH 3aMCH  TePMOXHMHUYECKNX ypaBHeHwd. 12. HUro Takoe crangaprHas
SHTaNBINS 0Opasosanms BewectBa? Kak ona ofo3HaqaeTes, B 4eM H3MEPSCTCS M KAKHE 3HAYCHUS MOKET
npuEnMare? 13. Chopmymupyiite 3akoH Jecca. [ToscHITe CMBICT 3TOTO 3aKOHa Ha TPHMEPE XHMHHYECKOH
peakiu. 14, Chopvynupyiite crenctsre u3 3akona [ecca. Ilpusennre maremaTnyeckoe BBIPAKCHHE,
TIOSICHUTE, JUIS pacdeTa KakoH BeJWuMEL OHO mpuMmensercs. 15. Yro rtakoe sHTporms? B uem oHa
m3MepsteTcs, kak oboszHadaerca? Kax ee MoxHO paccsnrtars? OT kakuX (akTopos oHa 3aBHCHT? 16.
[TosicHUTEe Ha TIPHMEPE, KAK W3MEHSETCs SHTPOIHS BEIIECTBA MPH TOBBILEHHH Temmeparypsl. C dem
CBS3aHbBI 3TH MaMerenys? B KakoM arperaTHOM COCTOSIHHM 3HTDOTHA camas Beicokasi n oyemy? 17. Hro
Takoe CTaHIapTHas SHTPOMWs BEUIECTBA. Kak OHa obo3HawaeTcs, B uem wimepsiercs’ 18. Kak mMoxHO
pACCYUTAThH M3MECHEHHE JHTPOMMH B Ipolecce XMMHYeckuxX peakuuit? IlpuBeanTe mareMaruvecKoe
ppipaxenne. 19. ChopMynupyiite 2 3akoH TepMOAHHAMUKH. [T KakuX cuereM oH ripuvennm? Moser
M peakus MpoTekarh ¢ yMeHblleHHeM HHTporun? Kaxue aBa daktopa ABISIOTCS ABIKYHICH CHIOM
CaMOTIPOU3BONBHOTO  nporekanus peaxurn? 20, Kax  paccyntare ouepruio ['mG06ca? Kax OHa
obo3HawaeTcs, B uem wm3Mmepserca? Jlug dero wucnmoipsyercss Ta BesauduHa? KakoBel KpHTEpHH
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CaMOIIPOH3BOJIBHOTO HPOTEKAHUS PEAKIHH B IPIMOM i OGPATHOM HAlpaBIeHHH?

PA3LIEJT 6. XUMHYECKASI KUHETUKA. XUMHUUYECKOE PABHOBECHE. 1. Yro usyuaer
XuMHUdeckas kuHeTHka? 2. Uro Takoe kommeHTpauns? Kak oma oGosHauaercs? Kax H3MEHSIETCS
KOHUCHTPALHMA UCXOLHBIX PEAreHTOB M NPOAYKTOB TIPH IpoTeKaHuH peakuwn? [Ipusennte nmpuMmep. 3.
JlafiTe ompenencHHe CKOPOCTH XHMHYECKOH peakunu. Kak oHa o6osHauaercs? Kak ee MOxHO
paccuntars? Yro Takoe onmemeHTapHBI akT peakumu? 4. Urto Takoe T'OMOTEHHBIC M TeTEPOreHHbIE
peaxunn? Tlpusenure npumepst. 5. Urto Taxoe obparnmele n HeoGparuMele peakin? Ipusenure
mpUMeEpEL. 6. OT kaknx GHakTopoB 3aBHCHT CKOPOCTb XUMHUCCKOH peakunu? 7. Kak usMeHsteTes ckopocTs
ipH - M3MCHCHHH  CTCTICHH JIHCIICPCHOCTH, arperarHoro COCTOSIHHMS, BHENIHETro SHEPreTHYECKOTO
BoszeHeTBrs? 8. Kak 3aBHCHT CKOPOCTH XHMHYECKOH PCaKiMH OT KOHUEHTpaUHil peareHToB? 9.
Chopmympyiite 3akoH AeHCTBYIOMIMX Mace Uis CKOPOCTH XuMHYeckoH peakuwd. [lpusennte ero
MATeMaTH4eCKoe Bbipaxenye. [ToscHnTe, KaKie BeIHUHHBI HCTIONB3YIOTCS B STOM BeIpaXeHHH. YTo Takoe
KHHCTHYCCKkoe ypaBHeHWe peakunn? Kaxue ecTs npasmma zamucu 3/IM juia peakuuif ¢ ydactuem
TBCPABIX M razoo0pasHbix Bemects? 10. Uro Takoe KOHCTAHTA CKOpoCTH peakuun? Kak oHa
oboznavaetcs? Ot yero ona 3aBucnt? 11. Kak 3asucut CKOPOCTh XHMHYECKOH PEaKUMH OT TeMIEepaTyphi?
Otser moschure. 12, Chopmynnpyiire npaswio Baut-Todda, npusemmte ero Maremarnueckoe
BBIpaCcHUe. 13, YT0 TmOKa3eIBaeT TemMIepaTypHbIif kosbduument ckopoctu peakunn? Kaxk on
0603HadaeTCs W 4yeMy MoxeT ObITh pasen? 14. Uro Taxoe shdexTuBHOE coymaperne uwacTuin? Kak
HIMCHACTCA OHCPreTHKA CHCTEMBI IIPH [epPeXole OT HCXOMHBIX pearcHTaM K IIPOJTYKTaM  peaKIfiu?
Hpusenute rpaduueckuit npumep, orser noscuure. 15. UYro Taxoe SHEPrus akruBalun peakunn? Kak
oHa obo3HaqaeTes, B uem usMepsiercs? OT dero ona 3asHenT? Kak cBI3ams CKOPOCTE PEaKIHK H dHEPIus
aktnBann? 16. Ipusennte ypasHenne Appennyca. ITosScHITe, KakHe BeTHUHHE! B HETO BXOJAT U KaKYIO
3ABICHMOCTD yCTAHABIMBACT 5T0 ypasHenwe. 17. Uro Takoe xarammarop? Kakos MexXaHm3M IeHCTBHS
Karaymmsatopa? 18, Jlaifre onpenmesienye  XMMHYECKOTO paBHOBecHs. YTo Takoe paBHOBecHas
KOHLeHTpanus BewecTs? Kak oHa oGosnauaercs? 19. YTo Takoe KOHCTaHTa paBHoBecus? Kax owna
obosnagaercs? Hanuimre mMaremarnyeckoe BBIDKCHNC /IS KOHCTAHTHI PABHOBECHS, MOICHHUTE, KAKHE
BE/IMUUHEL TaM HCTIOJIB3YIOTCs? KakoBbl MpaBHia 3aNnMCH KOHCTAHTH! PABHOBECHS, €CIH B XHMHUYECKON
PCaKLHH YyHacTBYIOT TBepHAble HIH razoo0pasuble BemecTsa? 20. Kakue (baKTOPBI BITHSIIOT Ha CMeIeHHe
XUMHYCCKOTO paBHOBEeCHS? [IosSCHATE, MTO O3HAYAeT CMEUIEHHE XHMHYECKOTO PaBHOBECHS «BIIEBOY,
«Bripao»? 21. Chopmynupyiite npunmmn Jle-Ilarense. Kyna cmenaercs pasrosecue npu mossimiermu
HIIT TIOHIDKCHHH TeMIIepaTy pbl, NaBIEHHS!, KOHIEHTPAIHN?

PABIIEJ 7. BJIEKTPOXUMHYECKHE [TPOIIECCHL. KOPPO3MSI METAJUIOB. 1. Yro
H3YHAeT SJICKTPOXUMHUSA? 3a CYET Hero IpOTEeKAIOT HIEKTPOXHMHUECKHE npouecce? 2. Yro Takoe
OKHCIHTCNIEHO-BOCCTAHOBHTENbHBIE peakimu? Jlaiite orpeneienie MOHATHAM «CTeleHs OKHCIICHHSI»,
(BOCCTAHOBATENEY, «OKHCTUTENB», COKHMCICHHEY, «BOCCTAHOBJIeHHE». [lpnsemute nmpumepel. 3. Yro
Takoe onektpoael? M3 wero w3 wmsrorasmmsaor? Kaxue TPOLECCHI  MPOUCXOAAT HA MOBEPXHOCTH
METAJTHICCKOTO  /ICKTPOJA TIPH MOTPYKEHWH €0 B pacTBOpP HOHOB 5TOro ke Meramia? 4. Kax
obpasyeTcs IBOHHOM onekTpuuecknit cnoii? Uro Taxoe JNIEKTPOJHBIH noteHman? 5. Yro Ttakoe
PaBHOBECHBIH TeKTpoanbIi noteHuran? Kak on 06o3HavaeTcs, B yeMm mmepsetes? Yto xapakrepusyer
ota BemunHa? OT 4ero oHa 3aBHCHT? 6. UTo Takoe CTaHIaPTHBIR BOXOPOAHEIH 3nekTpon? Jis dero ow
uenosesyerces? HYemy paweH ero snekTpoiHbil notenunan? 7. Uto Takoe CTaHJAPTHBIN 3TEKTPOAHEIH
norexunan mMeranna? Kak on o6o3wadaercd, B wem mmepsercs? Uro XapaKTepusyeT JaHHas BeIMYnHa?
Kakne snavenus ona moxer npurmmars? 8. OT Kakix (haKTOPOB 3aBHCHT HMEKTPORHBIN MOTeHIHAN?
Ilpusennte momwoe w  cokxpamennoe ypaBHeHust Hepuera., [losicHuTe, Kakue BenWUMHBI Tam
HCMIONB3YIOTCA. B KakMX  cnywasx  MCNONB3yIOTCS  9TH ypasueHusa? 9. Uro nokasbiaer psin
STICKTPOXHMIHYCCKIX HANPsHKeHHH MeTannoB? Kak pacrionomeHsl MeTambl B 3TOM psiny? C 4yeM ¢BsizaHa
BOCCTaHOBHTEIbHAS CTIOCOOHOCTE MeTaioB? 10. Yto Takoe ransBanndeckuii anement? M3 wero ox
cocront? M3obpasnte yeTpoHCTBO rastsBaHMYecKkoro siementa, 11, Kak sapsoxens xaton n amon B
ranbBapmyeckom onemente? Kakwe npoleccsl mpoTekaor y  Hx TTOBEPXHOCTH? [7ie  BO3HHKaeT
OJICKTPHHECKHH TOK B rajbBaHHUYECKOM 3emenTe? B kakom HANPABICHHH JIBIDKYTCS SJEKTPOHBI B
ragbBanuydeckom snemente? 12, Ha mipuvepe raneBannueckoro smementa Hannong-Skobu paccxaxnre
KAKHE DTCKTPOXMMITIECKHE TIPOLECCH TaM MpoTekaloT. Hanwmmure ypaBHeHHs peaknuii Ha Katoje u
anoze. 13. Kak sanuceiBaeTest cXema ranbBaHHYECKOrO 31eMEenTa? [Tpusennte npumep. 14. Yro takoe
SEKTPOJIBHIAKYIIAS CHJIA TalbBAaHHIeCKOTO YlemenTa? Kak ona ofosHavaeTcs, B uem nwsmepsieres? Kak ee
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MOXHO paccuntars? 15. Uro Takoe anekTponn3? M3 4ero cocToHT creTeMa, rie MIPOTEKAET BIIEKTPOITH3?
Msobpasure rpaduyeckn. 16. Kak 3apSDKCHBI KAaTOA W aHOM Mpu snextponmse? Kakne Tmpoieccel
NMPOTCKAIOT y MOBEPXHOCTH HEKTPoNoB? 17. Kakue THIIBI 21EKTPONOB MCTIONB3YIOTCS TIPH JNeKTpoH3e?
M3 wero onn wmsrorasnmeaiotes? Ilpusemmte npuMepsl. 18, KakoBbl 3aKOHOMEPHOCTH TNPOTEKAHUs!
SNICKTpONM3a B pacriasax? Kakne nporecchl MpoTeKaloT Ha aHoie M KaTome? [IpuBenute mprmep. 19.
KakoBbl 3aKOHOMEPHOCTH NPOTEKAHMS ICKTPOIIH3A B pactBopax? Kakue rporeccsl mpoTeKaloT Ha aHoje
n xarone? Ilpusemure mnpumepst. 20. Coopmymnpyiite 1 u 2 saxonn ®apases. [IpuBeaure ux
MATeMaTHYeCKoe  BbIpaKEHUE. lIoACHUTe, KaKMe BETMYMHBI TaMm HCIONB3YIOTCS W WX  CTHHMIDI
H3mMepenns. Jlis Kaknmx pacuyeToB mpUMeHHMbI ITH 3akoHbI? 21. UTo Takoe BBIXOI 110 Toxy? Kak ero
MOXHO paccuntars? 22. YUrto Takoe kopposust Metamios? Uewm XapaKTePH3YeTCs TTPOUECC KOPPO3HH?
[loyemy KOppO3Hs HEraTHBHO BIMSET Ha METAUTHYCCKHE KOHCTpYKUMH u u3zenus? 23. Uro Takoe
XHUMHYECKas KOppo3us? B kakux cpepax oHa mportekaet? Kakue GbIBAIOT THIBI XHMHYECKOH KOppo3uu”?
[pusennte npumepst. 24. B ueM 3akmoMacTess MeXaHH3M XHMHYIECKOLH Koppo3nun? Hannmmre ypasHenus
peaKini, npuseante npuMepsl. 25. OT kakux (GakTOPOB 3aBHCHT CKOPOCTE XHMHUYECKOH KOppo3un?
IloueMy y HeKOTOPLIX METAWIOB cO BpeMeHeMm CKOpOCTe  KOppo3nu samemsercs? Kakas cpena
CHOCOOCTBYET NPOTEKAHHIO Kopposuu? TIpusennte npumepsl. [lodeMy ¢ poctom Temmeparypsl ckopocTsb
KOppO3uH Bo3pactaer? 26. Kakue MecTa B M3eNHAX H KOHCTPYKIMSIX SBASIOTCS KOPPO3HOHHO OTTaCHBIMH
n nodemy? 27. YTo Takoe 3MeKTPOXHMHUECKAs koppo3ns? B kakmx cpenax ona npotekaer? 28, B yem
SAKTOTACTCS MCXAHH3M SJTCKTPOXHMHYec kol kopposun? Kakas cpena eli cioco6ereyer? 29. Ha npuMepe
KOPPO3HH — CTaln - KHCIIOPOZOM  BO3MYXA4 BO BIA&KHOH Cpele [MOSCHHTE MEXaHW3M  IpOTEKaHHs
JJICKTPOXUMHYCCKOH koppos3wu. 30. Kaxme Mmetammnr Hanbonee nolsepkeHbl  kopposun? [louemy
HCKOTOPBIC METAJITBI, HECMOTPSI HA HX BLICOKYIO BOCCTAHOBHTEIBHYIO CIOCOGHOCTH, He IIOABEPraroTes
kopposuu? IlpuBeanTte npumeps Takmx Meramwios. 31. [TepeuncianTe METOABI 3aIINTBI METAIIOB OT
Kopposuu. 32. Hro Takoe sermposanne Merannos? Kakume BemecTra BBICTYNAIOT JIETHPYIOINMH
noGaBKkaMM M KaK OHH BIHAIOT Ha CBONCTBA MeTanma? [louemy mpu nermpoBaHiH MeTaa CKOPOCTH
Kopposun 3amennsercs? Hem obycnoBieno To, 9T0 COBpEMEHHbIE CTAN SIBIISIOTCS! HepKaBeromumMu? 33,
Uro Takoe sammTHBIE MOKpRITHA? U3 uwero omw maroTapmmaiores? 34. B uem OT/THYHUE KATOJHBIX H
AHONHBIX METAJLTHYCCKUX MOKPBITHI? TIoSCHATE MeXaHu3M 3aluThl TakuX TOKPHITHE Ha IIpHMEpax.
Kakue memocratkm ecTh y TOro wim wMHOrO THNA MOKpwITHA?  35. M3 dYero wW3roTapimBaroT
HEMCETAINTHMCCKHC 3AIIMTHBIE TIOKPBITHA? TlpuBenuTe npumepsl. KakoBbI HETOCTATKH TAKHX HOKPBLITHH?
36. Ha 1em 0CHOBAHBI METOIBI 27EKTPOXIMITECKOH 3atTh? TTOSCHITE MeXaHHIM SNEKTPOXMUMIYECKOT
SAIHTBI HA TTPUMEPE METOAA TIPOTEKTOPHOI 3aHTE CTAILHONO TPyGONpPOBOIa B MOpCKoit Boge. 37. Uto
TaKoe xaroiHas w anonnas samura? IloscHuTte MexawusM 3amuThl Ha puMepax. 38. PacckaxuTe 06
M3MCHCHHHM CBOHCTB KOPPO3HOHHOM cpenni. Kakumu crocobamn oxo moctnraeres? 39. Kakne (baxTops
HYAHO  YHTRIBATE TIPDH KOHCTPYMPOBAHIH H3JENHH, HTOOBI MPEeIOTBPATHTE IPOLECCH! IPOTEKAHNS
KOppo3umn?

PA3JIEJl 8. ®A3OBBIE PABHOBECHSI B T'ETEPOIEHHBIX CHUCTEMAX 1. Haiite
OTpesIeNiente TORATHIO «(hasan. 2. UYTo Takoe reTeporeHHbIE W FOMOTeHHBIE cHeTeMmbl? 3. UTo Taxoe
(asosoe pasrnosecne? Yem oHO xapaktepisyerces? 4. Chopmynupyiire npasuno ¢hasz ['mb6ea, noscanTe,
KAKHC BCIMYUHBL Tyna BXondat. 5. Uro Takoe mwarpamma cocrtostuus? 6. [pueennte OHarpaMMy
TLTABKOCTH  IBYXKOMITOHCHTHOH ~ CHCTENMBI ¢ NPOCTOH  3BTEKTHKOH (IBTEKTHUECKYIO JMarpamMmy).
Oxapakrepusylite JMHHM, TOUKH W OGNAacTH 3TOH mmarpammel. 7. YUto Ttakoe sBTekTHKA? 8.
Chopmynmpyiire nipauto peruara. JIist 1ero oo ucrionesyercst? 9. IlpiBenute AnarpamMmy MiIaBKOCTH
ABYXKOMITOHCHTHOH CHCTeMBI, 00pasylomell ycToHYHBOE XHMHUYECKOe COeIHHeHNe (JMICTEKTHYECKYIO
anarpaMmy). OXapakTepusyiTe JTWHHH, TOYKH U OBNACTH 3TOM auarpammst. 10, Uro takoe TBepablii
pactBop? 11. Jlafite XapakTepHCTHKY TBCPIBIX pacTBOpOB BHENPEHWS, 3aMeUleHus W BeIYHTaHud, [Ipu
KaKiX  ycloBusix  00pasyloTes 9TH  THMBl  pacTBopos? 12, IlpuBeanTe auarpamMmy  rIaBKOCTH
ABYXKOMIMOHCHTHOH ~ cneTeMsl, oOpasyiomiell  TBepiblil  pacTBOp 3aMeienus c HEOTPaHHYEeHHOH
PacTBOPHUMOCTBIO. OXapakTepusyHTe JIMHWH, TOUYKH W OOJAaCTH 9TOM marpammel. 13, Ilpusenure
AMATPAMAMY  TLTABROCTH JIBYXKOMIOHCHTHOH CHCTEMBI, 06pasyiommell TBepaAbli PacTBOp 3aMeleHus ¢
OTPAHMYCHHOH PacTBOPUMOCTBIO. OXapak repusyitTe MHHIH, TOUKH H 0B1aCTH YTOM JIVarpaMMel,

3.4 TeMBI KOHTPOILHBIX padoT
Tema 1. OcHOBHBIC MOHSTHS M 3aKOHBI XUMHH
Tema 2. Crpoenne aroma. Ilepuoamueckuil 3akoH 1 [NepHOIHYCCKas CHCTEMa XHMHYECKHX
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anemeHToB JI.M. Menneneena.
Tema 3. Xumuueckas cBs3b.
Tema 4. OcHOBHBIE KITACCHT HEOPTAHHYECKHX COCTHHEHHIL PeakimonHas criocoGHOCTE BelecTs.
Tema 5. DHepretrka xuMHUecKHX TpoLecCOB. XMMHUECKas TEPMOIHHAMHKA.
Tema 6. Xumuyeckas kinHeTHKA, XHUMHYECKoe paBHOBECHE.
Tema 7. DexTpoXnMHYECKHE TTPOLIECCEL. Koppo3zus meranos.
Tema 8. ®azosble paBHOBeCHS B TeTEPOreHHBIX CHCTEMAX.,

Hpumepsl BAPHAHTOB KOHTPOILHBIX pabor

KOHTPOJIBHASI PABOTA Nel «OCHOBHBIE [TOHSITHS 1 3AKOHbI XUMHH)»

[y

OnipeneninTe IKBHBAIEHTHYIO Maccy Nay,COs.
2. Cxonbko MOJIEKY comepxutes B 0,2 MOIb NH;?

Kakoit o6sem okenna yrnepona (IV) BRLIETIMTCS  (H.y.) MPW TepMityeckoM pasnoxenun 200 kr
CaC03 ?

98]

KOHTPOJIBHASL PABOTA Ne2 «CTPOEHUE ATOMA. CTPOEHHE ATOMA.
INEPUOIUYECKHHN 3AKOH U HEPUOJUYECKASI CHCTEMA XUMHYECKUX
IJIEMEHTOB 1.U.MEHIEJIEEBA»

1. Hannumre snextponnyio KoHQHTvpamuio aroma Br. Ykaxwure, k KaKOMy TepHONY, TpYIITle,
[NOATPYNIIE M CEMEHCTBY OTHOCHTCS 3TOT 3ieMeHT. Kakue 3JICKTPOHBI Y 3TOTO 3JIEMEHTA
ABNAIOTCS BAJICHTHBIMI? KakoBa MaKCHMAalbHas BAICHTHOCTD ITOO HJIeMeHTA? IpuBenure
SNCKTPOHHO-rpaduveckoe  H300paXeHHe  BaJeHTHBIX JJICKTPOHOB W ONHIIATE HX
KBAHTOBBIMU 4HCIIaMH. KaknMu cBOMCTBAMY 061a/aeT 3TOT >lIeMeHT? O06BacHuTE, HCXOas
H3 JJICKTPOHHON KOH(GHUTYPALHH 271eMEHTA H TONOKEHHS B TICPHONYECKOH CHCTeMeE.

2. B kaxom mepwoge, rpynre w NOATPYNIe HaXOMHTCS 31EMEHT, eClH ero JJMeKTPOHHAs
KOHQUTypanus 3akanunBaercss ma S5s'4d’. Hazosute s1oT aneMenT. KakuMu cBolicTBamu
00NafacT JTOT IMEMEHT — OKHCIHTENBHBIMH HITH BOCCTAHOBUTENBHEIMU?  OOBICHHUTE
noyemy.

3. Kaxoit n3 snementor — B wm C Oymer obnanars Gosee BEIPAKEHHBIMH HEMETATIIHYCCKHM
ceoricTBamMu? Kakumu cBoifctBamm OyayT 06MazaTh COCAMHEHMS 3THX SIEMEHTOB —
KHCTOTHEIMH VT OCHOBHBIMH? OOBACHHTE ¢ TOYKH 3peHHsI 3JIEKTPOHHOH KOH(MHTYpaluu u
TTOJTOKEHUS 3JICMEHTOB B ITEPHOAWYECKOH CHCTEME.

KOHTPOJIBHASI PABOTA Ne3 «XUMHYUYECKAS CBSI3b»

1. Jlns xumnuecknx semects Cly, CuSOq4, N,O
@) ONpeNeNUTh CTENEeHb OKHCIEHMs ONICMEHTOB; §) ONpPENETHTb BATCHTHOCTE JIEMEHTOR! B)
HApHCOBATE CTPYKTYPHBIE (OPMYIIBI; T) ONPEAeTUTE THIT XHMHYECKON CBA3H.

2. Jlns semects: Py, CrCls, Zn, H,0
a) yKasaTb THII XHMHYECKOH CBA3N; 6) onpeieNuTh THI KPUCTATMUYECKOH PEUICTKH; B) YKa3aTh
KAaKMMH GH3HYeCKUME CBOMCTBAMY 06JanaeT TaHHOoe COCJIMHEHHE, OTBET MOACHUTE,

3. Ilpusenwte snexrponno-rpaduucckoe n3o0pakeHne atoma B B OCHOBHOM 1 BO30YXKJIEHHOM
COCTOAHNH, HANMMUINTE 3TCKTPOHNBIE KOHQUTYpauny. Kakas BateHTHOCTS XapaKTepHa [UTS ITHX
cocrosnni? Hpuse/mTe IPHMEPH! COETHHEHMIT ¢ JaHHON BATCHTHOCTBIO,
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KOHTPOJILHASI PABOTA Ned «OCHOBHBIE KJIACCHI HEOPT, AHHYECKHUX
COEIMHEHHWH. PEAKIIMOHHAS CIIOCOBHOCTh BEIMECTB»

l. Vkaxure, Kk kakuMm xiaccam COCAMHEHHH (THUIPOKCHIIBI, KUCIIOTEL, COJIH, OKCHJIBI, OMHAapHBIE
COCIIMHEHHS) OTHOCSITCS CNENYIOLIHE BELIECTRA: Na,O, H,S04, Cu(OH),, Ca(NO3),;, Ba(OH),,
H3;PO4, Na,COs, SOs, CaS, AIN. Hazosure 51H COEJIMHEHUS.

2. Kaxue tunsl coneit Moryr 06pasosrIBaThCS npu peakunn H,SO4 u NaOH? Hanwmmure ypasHenns
PCAKLHH, YKAXKHTE THIT COJH, aliTe HA3BAHUS TIOJIYYEHHBIM COCAHHEHHSIM,

3. Hro Takoe amdoreprocts? Hamumure YPABHCHHS  DCAKIMH, TOKA3bIBAIOUINE aM(pOTEpHBIH
xapaktep AlLO;. Vkaxure, K Kakomy KJIacCy COCHAMHCHWH OTHOCATCS INPOJYKTBI PeaKIlHii,
HA30BUTE MMTOJIYICHHBIC COCIHHEHNS.

KOHTPOJIbHASI PABOTA N5 «QHEPTETUKA XUMHYECKHX IMTPOIECCOB.
XHMHYECKAS TEPMOAUHAMUKA»

I Paccuwraiire temmonoit sddexr peakimu  obpasoBamus oxcupa cepst (IV), sammmuure
TCPMOXHMHHECKOC ypaBHEHHe peakuud. Bhrauciure macey NpopearupoBaBIiefl Ceprl, ecid B
Pe3yIIbTaTe peakuun BbIIeaua0ck 92,8 kJK TernoTsl.

Simg) T Oz = SO

2. PaccunrtaB W3MeHeHwMe 3Hegrpm I'nb6ea, ycramosure, BOZMONXKHO i CaMOIIPOH3BOJIBHOE
NpOTeKaHHe peakunu npu 35 “C.

MgCOsmy = Mg Oping)+COsy

KOHTPOJILHASI PABOTA Ne6 « XUMHYECKASI KHUHETHKA. XUMHYECKOE
PABHOBECHE»

I Harnumite knnernueckoe ypasrenne peaxiluu:

O3y + NOpy = Oz + NOy,

2. Kak usmenutes ckopocts PeaKIny, €CJIM: a) B CHCTEME YBEIIMYHTh JABJICHUE B 3 pasa; 0)
YBCJIHHMUTE KOHIEHTPAIINIO 030Ha B 2 pasa; B) YBEIHINTS KOHIEHTpalHio okcnaa azota (11) B 3
pa3sa.

3. Temmeparypssrit KO3 (PUUHEHT CKOPOCTH peakiu paseH 4. Ha CKOJBKO IpajycoB HyxHO
YBEJUHUTE TEMITEPATYpy, YTOOBI CKOPOCTH peaKLiH BO3pocia B 64 pasa?

4. Onpenesure SHEPTHIO AKTHBALHH PCAKLHH, KOHCTAHTA CKOPOCTH KOTOpOi# mpm 298 K pasua
3,1-10'4, anpu 313 K cocrasnser 8.2-107,

KOHTPOJBHASI PABOTA No7 «JIEKTPOXUMHYECKHE NPOIECCHL KOPPO3MSI
METAJJIOB»

. 3amucars cxemy rambBaHHUYECKOrO SJIEMCHTA, COCTOSLIETO M3 BHCMYTOBOTO W LIMHKOBOTO
HICKTPOJIOB, TMOTPYXEHHEBIX B DACTBOPHI CBOMX COJEH: HAIHCaTh YPaBHEHHS DIEKTPOIHBIX
ITPOUECCOB; HAMHCATh YPABHEHME PEakKIMH, KOTOpas MIPOTCKACT B TAIbBAHMYECKOM DJIEMEHTE;
PacCanTaTh SACKTPOMBIKYUIYIO CHIIY TaTbBAHHUYCCKOTO SIeMEHTa OPH CT@HAAPTHBIX YCIOBHSX;
PACCHUTATE SACKTPOABIDKYIIYIO CHITY TalbBaHHUCCKOTO SeMeHTa npi Temueparype 30 °C u
KOHUEHTPALHAX HOHOB C(Bi“) = 0,1 moaw/m; C(Zn%) =1 Monbp/i.

2. Kaxue npoaykre 00pasyloTes npH HMEKTPOITHIE BOTHOLO pacrsopa CaCl,? Harmutuure ypasrens
JICKTPOIHEIX TIpONeccoB. Bermucanre Maccy uimm o6bem NPOJYKTOB, BBIACASIOMKXCS HA
ICKTPOJIAX, €CJTH B MpoLecee 3ICKTPOTH3A 3aTpadeHo 107222 Kn snexktpuvectsa, a BBIXOT 10
TOKY cocTaBseT 90%.

KOHTPOJIbHASI PABOTA Ne8§ «®A3OBBIE PABHOBECHUSI B TETEPOTEHHBIX
CHCTEMAX»
L. Halire onpenenenne nonsitHio «azay.
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11.
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13.
14.
1.
16.
17.
18.
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20.
21

22,

2. llpuBennTe anarpammy MmiIaBKoCTH ABYXKOMIIOHEHTHOH CHCTEMEBI C TPOCTOH IBTEKTUKOM
(OBTEKTHYECKYIO IHArPaMMY). OxapakTepu3syiiTe JIHHHH, TOYKH H 06TACTH HTOK IHATrPaMMBl.
3. YTo Takoe KOHIPY3HTHOCTD?

3.5 Temsl s1abopatopubix pabor
. Jlnarpamma niiaBKoCTH IBYXKOMITOHEHTHOMH CHCTEMEI
. Dnextponns. Kopposns
CKOPOCTh XHMHYECKHX PeaKiuil, XUMHUYCCKOe PaBHOBECHE.
Ornpenenenne renmnosoro sdpdexra PCaKIHH HEHTpaTH3aHu

R =NELPS B N I

3.6 3auér

BOIIPOCBHI K 3AYETY
(IPOMEXKYTOYHBINA KOHTPOJIb 3HAHMUIN)

[Mpeamer xumumn. ATOMHO-MOJIEKYJIsIpHAs Teopus. OCHOBHBIC [TOHSTHS: aToM, MOJIEKYNTa, HOH,
XuMnueckui snement. Ilpoctbie u crmoxkuble Bemecta. Mo, Monspras macca. Dxsusasenr,
OKBHBAJIEHTHAS Macca.

CTeXHOMETPHYECKHE 3aKOHBI: 3aKOH JKBHBAJICHTOR (TIOHATHE SKBHBAIEHTA W 3KBHBAICHTHOMN
MACCHI), 3aKOH TIOCTOSIHCTBA COCTABA X HMMUECKHX COCTHHEHHIL,

l'azoBbre 3akoHBI: 3aK0H 0GBEMHBIX OTHOLICHHH, 3aKOH ABOr'ajipo, 3aKOH 3KBHBAICHTOB.

CTpoeHWe aTOMa W MEpHOIHIECKas CHCTEMA DIIEMEHTOB. KBanToBo-Mexannueckas mMozmens arowma,
ArtomHas op6uTans. Dopma aTOMHBIX op6HTaneii (s, p).

Ksanrosele wncna. Tpuammm Hayma. TIpasuno yrna. Ipasmio KieqkoBekoro.

Ilepronuueckas cucrema u mopsnok sanonHenns JHEPTETHYECKHX YPOBHEH B CTPYKTYpE aToMa.
Panumycsr atomos 1 nowHos. DIIEKTPOOTPULATENBHOCTE. DHEPris MOHH3ALHH, CPOACTBO K IEKTPOHY.
VI3MeneHme CBOMCTB 51eMEHTOB H X COeTIHEHHI 110 NEPHOIAM U TPYIITIaM,

OCHOBHBIE BHIBI XUMHHECKOH CBSI3N, ITpupona xummuueckoit cesizm. XapaKkTepHCTHKH XHMHYECKOH
CBSI3H.

KoBanentras cBs3b, MexaHnsMbl ee oOpa3soBaHus: OOMEHHBIT, JOHOPHO-aKUEeNTOPHBII.

[TonaprocTs KOBANEHTHOI CBI3H. Teopns BanenTHEIX CBA3ell M OGBACHEHHE BATCHTHOCTH JJIEMEHTOB
MCTOJIOM BAJICHTHBIX CBsi3eil. OCHOBHOE M BO3OYMICHHOE COCTOSHIE ATOMAL.

IIpocTpancTeenHas crpykrypa Mosiexy . Tuner cesizelf — o, 7.

Wonnas cBsizb. MeTtammiueckas casap.

Du3NHECKOe COCTOSHHE BELIECTBA. Tsepnoe Teno. Dueprus kpucrammueckoii pewretk. Tumbr
KPHCTATHUECKHX CTPYKTYP M UX CBOIICTBA.

Krnaccnpukanns xumubecknx coennnenyit. brunapnbie coennnenus, nx ocHoBHBIe THITEL CTeneHs
oxncieHus. CoctaB GUHAPHBIX COEMNHEHMIL,

Kuenoter, conmn, ocHoBanms, okcHe!, 1x KTacCH(OUKALMS ¥ XHMHYeCKHe CBONCTBA.

Ceotictsa amporeprocTn. Peakimonnas croco6HocTs aM(pOTEPHBIX OKCHIIOB H MHIPOKCHIOB.
Xumudeckas TtepmognHaMika. [lonSTHe XHMHYECKOI cucremel. Turer cuctem. ParnoBecHOE
COCTOSTHHE CHCTEMBI,

Tunel  TepmoaMBaMITYECKHX MpoileccoB:  obpaTtuMble,  HeoGpaTHMELE, CaMOTIPON3BOBHEIE,
PaBHOBECHBIe, OCHOBHBIC HOHATHS TEPMOAHHAMHKN BHYTPCHHSSA dHeprus, pabora, TeroTa.
[lepsbiit  sakon  Tepmommuamukn.  [lonstie SHTambMn.  TerioBolt  agdext  peaximn,
IK3OTCPMUMCCKHE 1 SHI0TCPMHYECKHE PEaKIHH.

Tepmoxumiieckie ypaBHeH s 0 UX 0COBEHHOCTH. CrannapTHeIe TeMIoTh 06pa30BaHHs BeIeCTs,
3axon I'ecca, crencTsue W3 3akona [ecca. Ilonstie suTpormu. Bropoit u TPETHH 3aKoH
TCPMOJIMHAMHKH.

CaMOnpOU30BONBHLIC MIPOLECCHI. DHTAMbMHITHBIH 1 SHTPOIMHHBIT (DAKTOPET XHMHYECKUX peaKIiiil.
Oneprus ['uG6ca.
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23. Xumuueckasi kHHeTHKa. ['OMOTeHHbIe H TCTEPOTCHHbIC peakini. CKOPOCTh XHMHYECKOH peakitiu.
DaKTopbl, BIUAIOLIME Ha CKOPOCTE PEaKIH.

24. BimsHue koHUeHTpauuu Ha CKOpPOCTh peakuuH. 3aKkoH jaefcTByromux mace. KoHeranTa CKOPOCTH
pEaKIHH,

25. Bimsuue temmeparyper ua Ckopocth peakunu. llpasuno Bawr-Fodda. Dreprus axtusammy u
YPaBHEeHHE AppeHuyca.

26. 3aBHCHMOCTB CKOPOCTH PEAKIIHH OT Karanusartopa. Katamus

27. OGpatumble M HeoBPATHMBIE XHMUYCCKHE peaknnu. XuMHYeCKOe paBHOBecHe. KoHcTanTa
paBHOBecHs. 3aKOH ACHCTBYIOIMX Macc s pasrosecus. llpunmmn Jle-Ilaremve. Casur
XHMHYECKOTO PABHOBECUS,

28. OKHCIIHTEIBHO-BOCCTAHOBUTETbHbIE peakimu. CTeneHb OKHCIIEHUS, OKHCIICHHE W BOCCTAHOBIEHHE,
DNeKTPOIHBIE TPOLECCHI. DNIeKTPOIHEIE MTOTEHIMAN. Y paBHEH e Hepncra.

29. lanpBaHuueckuit  djleMeHT. DNCKTPOXUMHYECKHE  TIPOLECCHL, DJIEKTPORBIXKYIIAA  CHIa
FTbBARUHECKOTO diieMeHTa. CTaH1apTHBINA BOAOPOHBIH JIEKTPOLL.

30. Dnexrponus B pacrinase. DNEKTPOIH3 B pacTBOpe.

31. 3akonsr ®apanes. Berxoa no TOKY.

32. Kopposus MeTasios: XHMHYeckas, INEKTPOXHMHYECKAS.

33. 3ammTa MeTanios oT KOPPO3HH.

34. dasosrie pasHoBecHs. daza, TCTCPOTCHHAT W TOMOTeHHast cHeTeMa. [Ipasuio das I'n66ca. Crenens
CBOOOJIBI, KOMTIOHEHT. OHOKOMITOHEHTHBIE CHCTEMBL Hnarpamma cocTosHAs BOILL.

35. JImarpammel n1aBKkoCTH ABYXKOMITOHCHTHBIX CHCTeM. DBTekTHKA. [Ipasuio peryara,

36. Tsepabie pactBopsl. THIBI TBEPIBIX PaCTBOPOB: 3aMEIICHHSI, BHEIAPEHUS, BEIYHTAHHUS,

IIPUMEP BAPUAHTA BUJIETA K 3AYETY
buer Nel

1. Camonpon3oBonbHble  mporecesl. DHTANbIHAHBE | OHTPONMUHBLIA  (aKTOPHl XHMHYECKHX
peakumit. Dueprust ['n66ca. Kax saBuceut CKOpOCTh XUMHYCCKOH DEaKiMu OT KOHUEHTpaumii
peareHToB”?

2. BiMsHHE KOHUEHTpALHK Ha CKOPOCTh PEaKUHH. 3aKOH IeUCTBYIOUX Mace. KoHeTanTa CKOpPOCTH
pEaKIiHH,

3. Paccunrtas 3uauenne n3meHeHus oHepruu ['mbGca, ycranosute, B Kakom HAIPABIEHUH MOXET
npoTekats peaknns ripu 25 °C,

F€203(nw) + SC(spad)um) - 2Fe(mﬁ) + 3CO(3)

4. Kakue mpomykre 00pasyloTess T1pH  INMEKTPONIN3E  BOAHOTO pacteopa MgCl,? Hanummre
YPABHCHHSA SICKTPOAHEIX Tpoueccos. Kakue KomuecTBa MpoayKTos 00pasyloTcst Ha 3MEKTpoIax,
CCJIH TTPOITYCKAaTh Yepe3 pacTBOP TOK B TEUEHHeE Yaca CHIION 2,5 A?

4 Meroguueckne marepualib

Hns obecneuenns npouecca O0yUCHHS H pemeHns 3a1au 0ByueHHs HCTIONB3YIOTCS CNENYIOMINE
MarepHasbl:

- MCTOIHHCCKHE MaTepHAIBI, ONPEIENSIONIHE IPOLEIYPhl OLCHHBAHUS 3HEHHII, yMEHHI1, HABBLIKOB

W (WIM) ONBITA JESTENBHOCTH, XapaKTepHU3YIOUNX 3Tallbl (GOp-MHpOBaHHsS KOMITETEHLMIA,

coracHo 1. 12 paboveil mporpaMmsi.

4.1 OcHoBHast ninteparypa

I. Koposna H.B. O6was xumus ; yyeGuux mis BTy30B / H. B. Koposun. - 7-e w3z, ucnp. - M. :
Boicuras mxona, 2006. - 556[4] ¢. : ., ta6. - (IToSemurens koHKkypea yueGHUKOB). - bubmworp.: ¢, 546.
-Hpenm. yxas.: c. 547-558. (aymi: 218 sxs: cusl: | oK3.; cus5: | 9k3.; Beero 220 5k3.)

2. OcHosrel o6wedt u Gpu3nueckoil XumMum [DnekTporHBI pecype]: YueGroe mnocobue/ M.B.
Tuxonosa, M.A Exumosa; Tomckuii FOCYIAPCTBEHHBIH  YHHBEPCUTET —CHCTEM  YIPAaBICHHA H
pannosiekTponnku (Tomck), Kadenpa Pa-THOBIEKTPOHHBIX TEXHOTOTHH H 5KOJOTHYECKOrO MOHHTOPHHT A,
- DNEKTPOH. TekcTosble 1an. - Tomek: 2015, 200 c. ( https://edu.tusur.ru/training/publications/S136)

4.2 lonoanurteabHas JHTEepaTrypa

L. Tmnaxa HJL OGtuas xumus @ yueGroe nocoGie juis By30B / H. JI. I'muka. - 11-¢ m3. - M.-J1.
Xumug, 1964, - 688 ¢. : wir., a6, - Umen. yKas.: ¢. 669-670. - ITpenm. ykas.: c. 671-688. (aynm: 37 sx3.;
BCETO 37 5K3.)
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2. Axmeros H.C. Heoprauudeckast Xumus : yueGroe nocobue s By30B / H. C. AxMeToB. - M. :
Bercmas mikona, 1969. - 638[2] c. @ uir. - [Ipeam. ykas.: ¢. 629-639. - B. 1. (cuszl: 1 ax3.; ayrur: 12 aks3.;
cy35: 2 9K3..; BCero 15 9k3.)

3. Xumms: VueGuoe nocobue / I B. Cmupros, I M. Skynuna; MuaucTepeTBo 06pazoBanus
Poccuiickoit  Qenepaunn, Tomckmii FOCYNapCTBEHHBIH  YHWUBEPCHTET CHCTEM  VIIPABICHHUS M
palnosIeKTpoHNKY, Kadeapa TEXHONOTH paanodIeKTPOHHOMN anmaparypst. - ToMek TMILO, 2000. -
157 ¢. mn. (ayno: 27 9xs.; cusl: 3 9k3.; cuss: 13K3.; Beero 31 ak3.)

4. Dmnka HJL 3azaun u ynpaknerns no ofweii xumun : YueBHoe nocobue 1is Bysos / H. JI.
Dmrka. - 20-e w3, crepeorun. - M. Xuwmus, 1973, - 203[1] c. s - bo . (aynm: 37 ox3.; cusl: 1aks.:
BCero 38 ok3.)

5. Yuxun EB. Xumus [Teker]: yue6noe noco6ue / E. B. Ungknu; MunucreperBo 06pasoBanus u
Haykn Poceniickolt @caepaunn, ToMckuit rocynapeTseHHbI YHUBEPCUTET CHCTEM YIIpaBjieHHUS H
paznosnexTponnky (Tonvex), Dakynsrer [nicTanuHMOHHOTO 06yUeHHs. - ToMck: b Kontent, 2012, - 170
c¢.: mit. - bubmorp.: ¢. 157, (aymmr: 57 ax3.. cusl: 3 5k3., cusS: 2 OK3.; BCero 62 ak3).

6. Xumus [Dnexrpornsii pecype] : yuebuoe nocobue / E. B, Unkun ; Tomcxnii rocynapeTBeHHbIH
YHHBCPCHTCT - CHCTCM  yupasnenus u - pamuodtexktponukn  (Tomck), Kadenpa pannosnexTponHsx
TEXHOJIOTMH M 9KOIIOTHYECKOIO MOHHTOPHITA, - NEKTPOH. TEKCTOBBIE JIaH. - TOMCK [6. 1.], 2012. - on-
line, 170 ¢. - b. u. ( http://edu.tusur.rw/training/publications/1 138)

4.3 YuebHo-MeTomecKiie MocofHs H NPorpaMMHOe obecneucHHe

st obecneuenisi NUHCHHILITHEBE UCTIONB3YIOTCST caeayromue YMII:

L. Xumust [Dnexrponniii pecype]: MeTomueckie ykazanns s IPOBEJICHHS TIPAKTHYECKHX 3aHSTHIH U
OPTAHM3ALHH  CaMOCTOATENILHON paboTel CTYNEHTOB 1O HcUHILinHe «Xumusy/ Tuxonosa M.B;
2015. - 21 ¢. (https://edu.tusur.ru/training/publications/5137)

2. Yuxkun E.B. JlaGopartopHble paGoTEl 110 XHMHH [Texct]: yueGHO-MeTomHueckoe nocobue / E. B.
Uukun; Munncteperso oOpasoBanus v Hayku PoccHitckoit Denepaunn, ToMckHit rocynapcTBeHHbIIH
YHHBEPCHTET cHCTem  yrpasienus 1o panposnextponnku (Tomek), Kapenpa pannosnextpoHHBIX
TEXHOJOTHA M JKOJOIHHeCKOTO MOHHTOopHHra. - Tomek : TYCVYP, 2012. - 77 ¢. : wi.. Tabn. -
bubmmorp.: ¢. 73. (ay:1: 45 ok3., cusl: 3 ax3., cu35 ;2 9K3.; BCero 51 9k3.)

3. Yukun E.B. CGopmix sagau nmo ofueidl xumun [Texer] @ yueGHO-MeTOmMuecKOe TiocoGue / E.
B. Ynkun; pen. kania xum. nayk A. W. Tarawos; per. C. Sl Anmexcannposa, MwunHCTEpCTBO
obpasosanus u maykn Poccniickoit ®enepatn, Tomcknit rOCYIapCTBEHHBIH YHHBEPCHTET CHCTEM
YUpaBACHHA W pamostekTpontikn (Tomcek). - Tomek: Tomeknit rocynapcTBeHHEIH YHHBEpCHTET
CHCTEM YIIPABACHUS H pamnodnnekTpotiiki, 2015, - 296 ¢. (POTOM: 50 sx3.; cuzl: 1 ax3; cuss: 5 3K3.;
ayHi: 48 5x3.; Bcero 100 5k3.)

4. YHuxkun E.B. JlaGoparopusie paGoTel 110 XUMHH [DeKTpoHHBIH pecype] @ yueOHO-METOXHYECKOe
nocobne / E. B. UYnknn ; Tomckiit rocyrapcTBeHHbIH YHHUBEPCUTET CHCTEM YTIpaBJICHHUS M
pannosaekTponnkit  (Tomex), Kadeipa pamwosteKTpoHHBIX  TEXHONOTHH M 9KOTOFHYECKOrO
MOHMTOPHHTA. - DICKTPOH. TekctosLie aad. - Towmck: [6. m.], 2012. - on-line. 78 ¢. - B. w.
( http://edu.tusur.ru/lminin,g/mlblicati(m3/3020)

5. Yukun E.B. COopriix sanay 11 ynmpakueHni mo obiedi XM [Onexrponnsii pecype] / E. B. Unkur;
Tomckuii rocyaaperseHnBIl  YHUBEPCHTET CHCTEM YHNpaBiIeHus W paguowiekTpoHuky (Tomck),
Kadeapa pannosnex rpoHibIx TeXHOTOIMH H 3KOIOMHYECKOro MOHHTOPUHTA. - DIEKTPOH. TEKCTOBBIEC
Aax. - Tomek: [6. 11.]. 2012, - on-line, 220 ¢. - B. 1. (http://edu.tusur.ru/training/publications/642)

Meroanueckue ykasanus 10 UPAKTHYECKNM  3AHSITHAM, JabopatopueiM paboraM u
CaMOCTOATENILHON padore npuseaensl 3 YueGHo-MeToaHYeckom ocoGun [1], a Takke B YueGHO-
METOAHYECKOM nocobmi [3], rrana 1, ¢rp.21-33; rasa 2, cTp.39-46; rnaa 3, ctp.57-64; rnasa 4, ctp.77-
95; rmama 5, ctp.106-119: 1napa 6. ctp.129-155: rmasa 7, crp. 169-178; rnaga 8, 200-215; cTp. 216.

4.4. base! Janubix, HHGOPMALHOHHO CIIPABOYHBIE H IOHCKOBBIE CHCTEMBI
L. htp://edu.tusur.ru — HayaHO-00 pasoBatenbHblil nopra
2. htup//www.chemistry.narod.ru. — hup//www.xumuk.ru - HHPOPMALHOHHO-CIIPABOUYHBIE
pecypeb
3. hup/felibrary.ru — Hayanas snckTpoHHas GuGIHOTeKA
4. http://Wwaw.lwirpx.con — 3nex1 pOHHbIE KHEIH [0 XHMHH
5. htp//imv-tihonova.ucoz.ru - widopsmannonHei caift s cryaentos TYCVYPa
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