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(TYCYP)
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PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 2 ceMecTp Bcero Ennanner
1 Jlexnn 22 22 4acoB
2 IIpaxTryeckue 3aHATUA 22 22 4acoB
3 JlaGopaTopHbie pabOThI 12 12 JacoB
4 Bcero aynuTopHbIX 3aHATUI 56 56 4acoB
5 CamocTosiTenbHas paboTa 88 88 4acoB
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
nporokot Ne 54 or« 9 » 2 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (crienanbHOCTH) 11.03.03 KoHCTpyHpOBaHHE W TEXHOJIOTHS AJICKTPOHHBIX CPEJCTB, YTBEPKICH-
Horo 12.11.2015 roga, paccMoTpeHa u ono0peHa Ha 3aceqanuu kadeapsl POTOM «  »

20 roma, mpotokois Ne

PazpaboTuuk:

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

3aBenyromuii odecrieunBaroen kag.
POTOM B. U. Tyes

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

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

KVY]IP A. T Jlomuios
OKCIEPTHI:

noueHT kag. POTOM H. H. Hecmenosa

JlouieHT Kadeapsl KOHCTPYUPOBAHUS
Y3JI0B U AeTaliell paJuo3IeKTPOHHON
anmnapatypsl (KY/IP) C. A. Aptuies
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1. lean u 3aga4n AUCHUTLIHMHBI

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

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

2. MecTo nucuuiiiuebl B cTpykrype OIIOII
Huctumnuna «Xumus» (b1.5.9) otHocuTcs k 61oky 1 (6a3oBast 4acTh).
[IpeamecTBYIOMKUMHI TUCIUILTTHAMY, (OPMUPYIOIIUMHU HaYa bHbIC 3HAHUS, SBISIOTCS: Du3nka.
[Tocnenyromumu JUCUUIUIMHAME SIBISIOTCA: be30macHOCTh KHU3HEAESITEeIbHOCTH, Marepuansl u
KOMIIOHEHTHI 3JIEKTPOHHBIX CPEJICTB, DKOJIOTHSL.

3. TpeGoBanusi K pe3yJibTaTaM OCBOEHMS JUCUMILIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaByieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— OIIK-1 cnocoGHOCTHIO MPEACTABNIATH a/IEKBAaTHYI0 COBPEMEHHOMY YPOBHIO 3HaHUHN Hay4YHYIO
KapTHHY MHpa Ha OCHOBE 3HaHMsI OCHOBHBIX IOJIOKEHHM, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAyK U Ma-
TEMATUKHU,

B pesynpTrare u3ydeHus IMCIHUIIIMHBI 00YyJatOMIUNACS TO0JIKEH:

— 3HATb OCHOBHBLIC IIOHATUA W 3aKOHbI XMMHHU, TCOPETUYCCKHE OCHOBBI CTPOCHHUA BCIICCTBA,
CBOWCTBA BEUIECTB U MX PEAKIHMOHHYIO CIIOCOOHOCTb, YCIOBUS MPOTEKAHUS PEaKIHi, (GaKTOpPbl, BIMSIIO-
M€ Ha CKOPOCTb M HalpaBJICHHE MPOTEKaHUs PEaKIMH, SHEPreTUUECKUE M3MEHEHUS B IPOLECCE IPO-
TEKaHHsI PEaKLUU, CIOCOObI BEIPAXKEHUSI KOHLIEHTPALM 1 CBOWCTBA PACTBOPOB AIEKTPOJIUTOB M HEIJIEK -
TPOJIMTOB, OIPEJIEICHUE KUCIOTHOCTH CPEIbl, 3aKOHOMEPHOCTH NPOTEKAHUS JIEKTPOXUMUUYECKUX IPO-
LIECCOB, MPOLIECCHI KOPPO3UH METAIJIOB U METO/bI 3AIIUTHI OT KOPPO3HH.

- YMETDb HCIIOJB30BaTh TCOPETHUUCCKHUE 3HAHUA JJIA PCINCHUA NMPAKTHYCCKUX 3a1a4d, I HHTEP-
IpeTalyy pe3ylIbTaToOB HKCIEPHUMEHTA

—  BJIa/IeTh HaBBIKAMU [TOCTAHOBKH U MPOBEACHUS SKCIEPUMEHTa, 00pabOTKU pe3yabTaToOB IKC-
IIEpUMEHTA

4. O0beM IMCHUILIMHBI U BHAbI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIIsAeT 4.0 3a4eTHBIX €AMHUIIBI U MIPEJICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpynoeMKoCTb JUCIUILINHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
2 ceMecTp
AynuaTopHbI€ 3aHATHS (BCETO) 56 56
Jlexknuu 22 22
[IpakTuueckue 3aHATHS 22 22
JlaboparopHbie pabOTHI 12 12
CamocTosiTenbHas paboTa (Bcero) 88 88
OdopmiieHre 0TYETOB 110 JIA0OPATOPHBIM paboTam 10 10
[ToxaroroBka k maboparopHbeIM paboTam 20 20
[TpopaboTka JIEKITMOHHOTO MaTepHuaia 27 27
[ToaroroBka Kk MpakTHYECKUM 3aHATUAM, CEMUHAPAM 31 31
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Bcero (0e3 ax3ameHa) 144 144
OO6m1ast Tpy1I0€MKOCTb, 4 144 144
3adeTHble EnpHULBI 4.0 4.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3zgesnl AUCHUIIMHBI M1 BUALI 3AHATHI

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

—_ ]
B ] = 2 g Z =
; ° 0 Qo Q = g
= = S Q© s = o =
? S < < B 2 0
HasBanusi pa3nenoB IuCHUTLITUHBI i ) Q. o, o 2 &5
= 5 S S 5 O s E
S, E < S &z
= = o SRt 1= g
2 cemectp
1 OCHOBHBIE MOHATHUS U 3AKOHBI XUMHUH. 0 2 0 7 OIIK-1
2 DHepreTuka XUMHUYECKUX MPOIECCOB. 4 2 4 17 27 |OIIK-1
XuMudeckasi TepMOTUHAMHKA.
3 Xumudeckass KHHETUKA. XMUMHAYECKOe 4 4 4 21 33 | OIIK-1
paBHOBECHE.
4 DnexkTpoxuMuueckue npoueccel. Kop- 6 6 4 19 35 |OIIK-1
pO3HUs METAJLJIOB.
5 PactBopHI 19 31 |OIIK-1
6 Ctpoenue aroma. [lepuonnueckuii 3a- 11 |OIK-1
KOH. XMMHUYecKasi CBSI3b.
Hroro 3a cemectp 22 22 12 88 144
Hroro 22 22 12 88 144
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIASIM)
ConeprkaHue pa3aesioB TUCIUTLINH (TI0 JIEKIUIM) PUBEICHO B TabiuIe 5.2.
Tabmuua 5.2 — ComeprkaHue pa3ienaoB TUCIUILIKH (TI0 JEKITHSIM)
3 z S
3 ==
2 > 5
HasBanwust paznenon ConeprkaHue pas3ienoB JUCIUILTAHBI 110 JTEKIIUIM zF &5
o E
X g =
a o g
~ S
2 ceMecTp
2 DHepreTuka Xumuueckas TepMoauHamuka. [lonstne xummuaeckon 4 OIIK-1

XuMuueckas
TEPMOJAUHAMHUKA.

XUMHYCCKUX ITPOLECCCOB.

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

HUroro

3 Xumuueckasi KHHETHKA.
XUMHUYECKOE paBHOBECHE.

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

Hroro

OIIK-1

4 DNeKTPOXUMHUYECKHE
nporeccel. Kopposus
METaJIJIOB.

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

HUroro

OIIK-1

5 PactBOpHI

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

Hroro

OIIK-1

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

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

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

HUroro 2

Hroro 3a cemectp 22

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMINIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITyLIUMHU)
1 o0ecreynBaeMbIMHU (IOCTEAYIOIMMH) THCHUIIIHHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCUUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
oOecrnieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUIMHAMU MIPE/ICTaBlIeHb! B Tadmuie 5.3.
Tabmua 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

No pa3nennoB JaHHOM NUCIMIUIMHBL, I KOTOPBIX HEOOXOIUMO

HayuMeHOBaHME TUCIUILIMH U3ydeHne 00eCcIeUnBAIONINX U 00ECIICUNBAEMBIX AUCIIUILINH
1 2 3 4 5 6
[IpeamecTBytomue TUCIUTLINHEI
1 ®usuka + + + +

[Tocnenyromuye TUCITUTITUHBI

1 Be3omacHOCTE KU3HEIEATEIHFHOCTH + + + +
2 Marepuasnbl U KOMIOHEHTBI JIEKTPOH- n . . n
HBIX CPEJICTB

3 Dkoaorus + + + +

5.4. CooTBeTcTBHE KOMIIETEeHIIMIA, GOPMHUPYEMBIX NPH U3yYeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCTBHE KOMIIETCHIINH, (DOPMUPYEMBIX TPH M3yYCHUHW AWCIMILINHBI, W BHJOB 3aHATHU
MIPEICTaBICHO B Tabmuiie 5.4.
Tabnuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YUECHUU TUCHUUILTAHBI, U BUJOB 3aHS -

THH
§ Bunrwl 3ansatuit
= = ;
= =
D) <
5 < o S S DopMBbI KOHTPOJIS
S S 5 g 2
S = = S
A =
OIIK-1 + + + + OT4eT Mo MHAUBUTYATHHO-

My 3anaHuto, KoHcnekr
caMonoArorosku, OT4yer no
nabopaTopHoii pabore,
Ompoc Ha 3ausaTUsAX, Tecr,
JuddepeHnnpoBaHHbIii 3a-
ger

6. UaTepakTuBHBIC MeTOABI M ()OPMBI OPraHU3ANMHU 00yUCHHUS
He npenycmotpeno PVYII.

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

o L=
= 2 =
3 s 5
Z > 5
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF &5
5 2 E
> sz
a S 2
= S}
2 ceMecTp
2 DHepreTrka Omnpenenenue TerioBoro dddexra peakuu HeUTpa- 4 OIIK-1
XMMHUYECKHUX IIPOLECCOB. |JIM3aLUN
Xumuueckas Hroro 4
TEPMOJIUHAMUKA.
3 Xumunueckas KuHeTHKa. | CKOpOCTh XUMHUYECKUX peaKIil. XMMUYECKOE PaBHO- 4 OIIK-1
XHUMHUUECKOE PAaBHOBECHE. | BECHE.
Hroro
4 Dnexrpoxumudeckue | Dnekrponus. Kopposus OIIK-1
nporeccel. Kopposus Viroro
METaJIJIOB.
Hroro 3a cemectp 12
8. [IpakTHYeckue 3aHATHSA (CEMHUHAPBHI)
HanMeHnoBaH#e MpakTHUECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmmie 8. 1.
Tabmuua 8.1 — HaumeHoBaHME MPAaKTUYECKUX 3aHATUHN (CEMHUHAPOB)
A v =
= CIS
3 ==
g > 5
HasBanus paznenos HaumeHoBaHMe MPaKTHUECKUX 3aHATUH (CEMHHAPOB) z 5 &5
: : <
> o =
a e g
= S
2 ceMecTp
1 OcHOBHBIE OHATHS U | BXOJHOW KOHTPOJIb (HallMCaHUE CUMBOJIOB XMMHYE- 2 OIIK-1
3aKOHBI XUMHH. CKHX 3JIEMEHTOB, pacieT MOJISIPHBIX Macc COeIUHe-
HUMH, paccTaHOBKA KO((UIIMEHTOB B ypaBHEHUAX pe-
aknwii). Pemenue 3amad: 1) HaxoaeHne SYKBUBAJICHTA
IIPOCTBIX BEUIECTB; 2) pacyeT IKBUBAJIEHTHBIX MACC
MPOCTBIX U CJIIOKHBIX COCTMHEHHH; 3) pacueT oObema
ra3a npy HOPMAJIBHBIX YCIOBUSAX U YCIOBUSX, OTIHY-
HBIX OT HOPMAJIbHBIX; 4) pacueT Yncia YacTHIl Belle-
CTBa B OIIPEICIIEHHOM Macce Wil o0beMe; 5) pelieHne
3a/1a4 ¢ XUMUYECKUMHU ypaBHEHUSAMU; 6) 3a[1aun Ha
"U30BITOK-HENOCTATOK"
Hroro 2
2 DHepreTuka I)pacder TemnoBoro a3 eKTa peaKiiu Mo 3aKOHy 2 OIIK-1
XUMHUYECKHX TporieccoB. |lecca; 2) onmpenenenue THIA peakuuu (9K30-, SHI0-
Xumuueckas TEPMHUUECKHIT); 3) pacueTsl IO TEPMOXUMUYECKUM
TEPMOJANHAMUKA. ypaBHEHUSAM; 4)ompeieieHre CaMOIPOU3BOILHOTO
HaIpaBJIeHUs IPOTEKAHUS PEaKLuu; 5S)pacyeT TepMO-
JTMHAMHYECKHX MapaMeTpPOB MPOTEKAHUS PEAKIIUU
Hroro
3 Xumudeckas KHHETHKA. | |)3amuch 3aKoHa IEUCTBYIOIIUX MacCC JJIs XUMUYe- OIIK-1
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Xumudeckoe PaBHOBECCHUC.

CKUX peaKluii;2)pacyeT U3MEHEHUsI CKOPOCTH pPeak-
LMY TIPY U3MEHEHUH J1aBJICHUS, KOHIIEHTPAlluu pea-
TeHTOB; 3) pacyeT U3MEHEHUs] CKOPOCTH PEAKLIUU IpU
MOBBIIIEHUH TeMIepaTypsl 1o npasuity Baut-I'opda
U YpaBHEHHUIO AppeHnyca; 4)pacyer TeMrepaTrypHoro
K09 (h(hUITHEHTa CKOPOCTH PEAKIINHU; 5)OTIpeieieHue
SHEPI'Uy aKTUBALMYU peaKkluu; 6) ONpeeeHus cMe-
LIEHMs] PABHOBECHS TIPU U3MEHEHUH TEMIIEpaTyphl,
JaBJICHMsI, KOHLIEHTPAIUK; 7)pacdeT KOHCTAHT PaBHO-
BECHsI XUMHUECKHUX peakiuii; 8) pacyeT n3MEHEHUs
KOHILIEHTpAILUi pEareHTOB Yepe3 KOHCTAaHTY PaBHOBE-
cust

Htoro

4 DIEKTPOXUMHUYECKUE
npoueccel. Kopposus
METAJIJIOB.

1 )HanmcaHne OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX pe-
aK1ui; 2) onmrcaHue MPUHIIKIA PaOOThI rajJbBaHUYE-
CKOTO 3JIeMeHTa; 3) 3aIiCh YPAaBHEHHH pEaKIuid, Ipo-
TEKAIOIINX B raJbBAaHUYECKOM dJIEMEHTE; 4) pacyeT
AIEKTPOIHOTO MOTEHITAIA MPU CTaHIAPTHBIX U HE-
CTaHJAPTHBIX YCIOBUSX; 5) pacueT AEeKTPOABUKY-
1Ie¥ CUJIbl TaJIbBAaHUYECKOro 3JIeMeHTa; 6) cocTasie-
HUE€ YPAaBHEHUH AIIEKTPOAHBIX MPOLECCOB MPH JIEK-
TPOJIM3€E PacIUIaBOB U PACTBOPOB; 7) BHIYHUCIICHHE
Macchl 1 00BEMOB 00pPa30BABIIUXCS MPOYKTOB B TPO-
1ecce dJeKTpon3a mo 3akonam dapages; 8) onpene-
JIEHUE BBIXO/Ia [0 TOKY; 9)cocTaBlieHHe ypaBHEHUN
pEAKIHI NPH XUMUYECKON U AIEKTPOXUMUYECKON
Koppo3uu MeTauioB; 10) BBIOOp 3aIIUTHOTO MOKPHI-
THS OT KOPPO3HH

Hroro

OIIK-1

5 PactBOpBI

1)pacueT HaBeCKH JJIsl MPUTOTOBJICHHS PACTBOPOB
Pa3HbIX KOHLIEHTPALMii; 2)pacdeTsl JUIsl IPUTOTOBIIE-
HUSI PACTBOPOB METOAOM pa30aBieHuUsl; 3) onpeerne-
HHE OCMOTHYECKOTrO JaBJICHUS pacTBopa; 4) orpeje-
JIEHUE TeIJIOThl PACTBOPEHHUSI; 5)pacyeT TeMIepaTyphl
3aMep3aHus U KUIIEHUS! pPaCTBOPOB; 6) BEIUNUCICHHE
M30TOHUYECKOTO KO3 dUIIMEeHTa; 7) ONpeeICHHE
CTENEHU U KOHCTAHTBI JUCCOIMAIINHN PACTBOPA; 8)
orpezieTIeHNe BOAOPOAHOTO MOKa3aTeNsl U PeaKuu
CpEIbl.

Htoro

OIIK-1

6 CtpoeHune aroma.
[Iepuonnueckuit 3aKoH.
XHUMHUYECKas CBA3b.

1 )ompenenenre MOJIOKEHUSI XUMUYECKOTO JIEMEHTA B
tabauie MeHielneeBa U €ro XUMHUECKHUX
CBOWCTB;CpPAaBHEHNE CBOMCTB XUMHUYECKHUX FJIEMEHTOB:
2)OKHCIUTEbHO-BOCCTAHOBUTEIBHBIX; KUCIIOTHO-
OCHOBHBIX; PaJMyCOB aTOMOB U MOHOB, METAJITHYE-
CKUX U HEMETAJUINYECKHUX UCXOI U3 IIOJ0XKCHUS B Ta-
ommiie MenzeneeBa; 3) onpeaeieHue THIa KpUCTa-
JIMYECKOM pEIIeTKH.

Hroro

OIIK-1

Hroro 3a cemectp

22

CornacoeaHa Ha noptane N2 23630




Tabimue 9.1.

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIINH TPE/ICTABICHBI B

Tabmua 9.1 — Buapl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

3 i
T
Bunap! camocTosTensHOM & > O
Hassanwus pasnenon z = DopMbI KOHTPOJIS
paloTEI L g 2
X g8 =
al g
= S
2 cemectp
1 OcHoBHble oHATHS U | [loaroroBka k nmpaxkTuye- 5 |OIIK-1 JuddepenunpoBaHHbIit
3aKOHBI XUMHH. CKHM 3aHATHUSAM, CEMUHA- 3a4et, OT4eT 1o UHIUBH-
pam NyalbHOMY 3alaHuio, Tect
Htoro 5
2 DHepreTuka IToaroroBka K npaxkTu4e- 5 |OIIK-1 JudpepeHunpoBaHHbIi
XUMHUYECKHUX MPOIECCOB. |CKUM 3aHSATHUSM, CEMHHA- 3ayet, KoHcnekt camono-
Xumuaeckas pam rotoBku, Ompoc Ha 3aHs-
TEPMOJANHAMUKA. TIpopaBoTKa JEKIHOHHOTO 5 Tusx, OT4er no I/IH):[HBCI/)I_
MaTepuaa AyalbHOMY 3ajianiio, OT-
4eT 1o 1abopaTopHoil pa-
[TonrotoBka k maboparop- 5 6ote, Tect
HBIM paboTam
OdopmieHre 0TYETOB T10 2
nabopaTopHBIM paboTam
Hroro 17
3 Xumnueckast kuHeTuka. |[loaroroBka K nmpakTuye- OIIK-1 JuddepeHnrmpoBaHHBIHI
XUMHUECKOE PAaBHOBECHE. |CKUM 3aHSTHSIM, CEMUHA- 3aueT, KoHcnekT camonoz-
pam rotoBku, Onpoc Ha 3aHs-
Tusx, OTYET 10 WHIUBHU-
[TpopaboTka JIEKITMOHHOTO 6 , Or4er no uiy o
Mareprana AyalbHOMY 3aanmio, OT-
4eT 1o JabopaTopHOi pa-
[ToaroroBka k 1aboparop- 5 6ote, Tect
HBIM paboTam
OdopmieHre 0T4ETOB 0 4
nabopaTOpHBIM paboTam
Hroro 21
4 DIEKTPOXUMUYECKUE [ToaroroBka k mpakTuue- OIIK-1 JuddepeHurpoBaHHBIHI
npoueccel. Kopposus CKHM 3aHSTUSAM, CEMHHA- 3aueT, KoHcnekT camonos-
METaJlJIOB. pam rotoBku, Onpoc Ha 3aHs-
[TpopaboTka TeKIHOHHOTO 6 X, OT4eT 10 HHHHB(I;'
MaTepuaia AyalbHOMY 3ajanmio, OT-
YeT 10 JIabopaTopHOil pa-
[ToaroroBka k 1aboparop- 5 6ore, Tect
HBIM paboTam
OdopmieHre OTYETOB IO 2
JabopaTOpHBIM paboTam
Hroro 19
5 PactBOpHI IToaroroBka K mpaxkTuye- 6 |OIIK-1 HuddepenumpoBaHHbIii

CKHUM 3aHATHUAM, CEMUHA-

3aueT, KoHcnekT camomno-
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pam rotoBku, Onpoc Ha 3aHs-
Tusix, OTYeT 1Mo WHAUBU-
[IpopaboTka JIEKIIMOHHOTO 6 , OTHeT 1o HHy o
MaTepuaa AyalbHOMY 3aanmio, OT-
4eT 1o JabopaTopHOi pa-
[TonroroBka k maboparop- 5 6ote, Tect
HBIM paboTam
OdopmiieHre 0T4ETOB 1O 2
nabopaTopHbIM paboTam
Hroro 19
6 Crpoenue atoma. ITonroroBka K npaxkTuye- 3 |OIIK-1 HuddepenunpoBanHbIii
[lepronuueckuii 3aKOH. | CKMM 3aHATHSM, CEMHHA- 3ayeT, KoHcnekt camonon-
XuMHUECKasi CBSI3b. pam rotoBku, Onpoc Ha 3aHs-
IIpopaboTka JIEKIIUOHHOTO 4 THsX, OTHeT 110 HHI[HB]If'
MaTepHana IOyallbHOMY 3aJiaHuio, Tect
Utoro 7
Hroro 3a cemectp 88
Hroro 88
10. KypcoBasi padota (mpoekT)
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4al0IuXcs

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

. N MaxkcuManbHbIi
. MakcumanbHbIN MakcumanbHbIN
DJIeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NS TeNbHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
2 ceMecTp
JudbdepenunpoBanHbIit 30 30
3a4eT
KoncnexT camommoaroros- 2 1 1 4
KH
Omnpoc Ha 3aHATHAX 5 5 18
OT4eT Mo MHIUBUTYAITb- 10 5 5 20
HOMY 33/IaHUIO
OtyeT no nabopaTopHOM 2 6 8
pabote
Tect 5 5 10 20
Wroro makcumym 3a nepu- 25 18 57 100
on
Hapacraromum utorom 25 43 100 100
11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OaioB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MIpe/ICTaBieH B Tabmune 11.2.
Tabmuma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
banel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5

CornacosaHa Ha noprtane N2 23630

10



Ot 70% 1o 89% ot MakcuMaabHOM CyMMBI OaiioB Ha aaty KT 4

Ot 60% no 69% ot makcumasibHON cymMmbl OaiioB Ha aaty KT

< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha aaty KT 2

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0 U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6QIIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTaBICH B TaONIuUIe

11.3.
Tabmuma 11.3 — [lepecueT cymMBbl OaJIJIOB B TPAAUIIMOHHYIO M MEXKIYHAPOAHYIO OIICHKY
HroroBas cymma 6aios,
Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)
9K3aMEeH
5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)
4 (xopo1io) (3a4TeHO) 75 - 84 C (xopomo)
70 - 74 D( )
TOBJICTBOPUTEIHLHO
3 Y ) 65 - 69 Y P
TOBJICTBOPUTEIILHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (HEYROBIIETBOPHTENLHO) (HE Hwmxe 60 6ammon F (HeynoBneTBOpHUTENHHO)
3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMALIMOHHOE 00ecnieyeHue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa
1. Koposun H.B. O6mias xumus : yaeOHuk s BTy30B / H. B. KopoBuH. - 7-¢ u3n., ucnp. - M. :
Bericmast mikona, 2006. - 556[4] c. : un., Taomn. - (ITobequtens KOHKypca yaeOHHUKOB). - bubmmorp.: c. 546.
-Ilpenm. ykas.: ¢. 547-558. (namuune B oubamoreke TYCVYP - 220 3k3.)
2.  OcHoBHI 001IeH U (u3nueckoir xumun: Ydaebnoe nocodbue / Tuxonora M. B., Exumona U. A.
- 2015. 200 c. [DnexTponHbIii pecypc] - Pexxum mocryna: http://edu.tusur.ru/publications/5136, nata 06-
pamenusi: 01.05.2018.

12.2. lonotHUTEILHAS JTATEPATYpa

1. T'muaxa H.JI. OGmas xumus : yaeoHoe nmocodue mist By3oB / H. JI. I'munka. - 11-e u3a. - M.-JL.
: Xumus, 1964. - 688 c. : ui., Tabi. - Imen. ykas.: c. 669-670. - [Ipenm. ykas.: c. 671-688. (ayni: 37 3k3.;
Bcero 37 9k3.) (Hanmnuue B oudmuorexe TYCVYP - 37 2k3.)

2. Xwumus: Yuebnoe nocodue / I'. B. CmupHoB, I'. M. Slkynuna; MuHHCTEpCTBO 00pa3oBaHUs
Poccuiickoit @enepanuu, TOMCKHII TOCYIapCTBEHHBIN YHUBEPCUTET CHCTEM YMPABJICHUS U PATUOIJICK-
TpoHuKH, Kadenpa TexHOIOrun paanodaeKTpoHHOM ammapaTypsl. - Tomck : TMIJIO, 2000. - 157 c. : un
(maymune B 6ubmmotexe TYCYP - 31 3k3.)

3. T'munxa H.JI. 3agaum u ynpakHeHus mo oouieit xumun : Yuebnoe nocodue s By3os / H. JI.
I'muuka. - 20-e u3a., crepeorur. - M. : Xumust, 1973. - 263[1] c. : un. - b. u. (Hanu4ue B 6ubmuorexe TV -
CVYP - 38 3k3.)

4. AxmeroB H.C. Heopranuueckas xumus : yue6Hoe nocodue st By3oB / H. C. AxmeTtos. - M. :
Bricmiast mikona, 1969. - 638[2] c. : uin. - [Ipeam. ykas.: ¢. 629-639. - b. u. (Hanuuue B Oubmuorexe TY -
CVYP - 1553K3.)

5. Yuxkun E.B. Xumus [Tekcr]: yueObnoe nocobue / E. B. Uukun; MuHuctepcTBo 00pazoBaHus U
Hayku Poccuiickoit @enepanun, TOMCKUI rOCyIapCTBEHHBIM YHUBEPCUTET CUCTEM YNPABJICHUSA U PAIHO-
anekTpoHUKH (ToMmck), PakynbTeT AUCTAHIIMOHHOTO 00yueHus. - Tomck: Dnb Konrent, 2012. - 170 c.: u.
- bubmorp.: c. 157. (nanuune B 6ubamoreke TYCVYP - 62 5k3.)

6. Xumus: Yuebnoe nocobue / Hukun E. B. - 2012. 170 c. [DnekrponHHbIi pecype] - Pexxum mo-
cryma: http://edu.tusur.ru/publications/1138, nata oopamenus: 01.05.2018.
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. Xumwus: Metoauueckue ykasaHHs JUIsl IPOBEIACHUS MPAKTHUECKUX 3aHATUH, 1a00paTOPHBIX
paloT 1 OpraHu3alui CaMOCTOSATENILHON PabOThl CTYAEHTOB MO JUcHUIUIMHE «XuMusy / Tuxonosa M. B.
- 2015. 26 c. [DnextpoHHBIA pecypc]| - Pexum moctyma: http://edu.tusur.ru/publications/5137, nara 06-
pamenusi: 01.05.2018.

2. Yuxwun E.B. C6opnuk 3amau no obmei xumun [Tekcr] : yaeOHO-MeTomuueckoe mocooue / E.
B. Yukun; peu. kanxa. xum. Hayk A. W. I'ananos; pen. C. 5. Anekcanaposa; MUHHCTEPCTBO 00pa30BaHuUs
n Hayku Poccuniickont ®@enepanyn, TOMCKUI rocylapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPaBJICHUS U pa-
oatekTpoHuKH (Tomck). - Tomck: TomMckuii rocy1apCcTBEHHBIH YHUBEPCUTET CUCTEM YIPABJICHUS U pa-
Irno3IeKTpoHukH, 2015. - 296 c. (manmuuue B 6udmmotexe TYCVYP - 100 3k3.)

3. COopHuUK 3a7a4 U yrnpakHeHHH 1o oOmiel xumun: COOPHUK 33/1a4 M YIPaXHEHUH 1o o01eit
xumun / Ywxkwn E. B. - 2012, 220 c¢. [OnekrpoHHbIi pecypc] - Pexum mgoctyma:
http://edu.tusur.ru/publications/642, nata obpamenus: 01.05.2018.

4. JlaGopaTtopHble pabOThI 10 XUMUHU: Y 4eOHO-METOAMYECKOE [TOCOOUE /1JIsl IPOBEACHUS J1Tabopa-
TOPHBIX Pa0OT M OpPraHU3alMM CaMOCTOATENbHOM paboThl cryneHToB / TuxonoBa M. B. - 2018. 50 c.
[OnexkTponHbIii pecypc| - Pexum poctyma: https://edu.tusur.ru/publications/7169, nara oOpamenus:
01.05.2018.

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS 1JIs1 JIMI] € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIM/I0B

Y4eOHO-MEeTOqMUECKNE MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOM paboThl 00ydaromumxcs
U3 YHCiIa JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAIMIOB MIPEAOCTABISIIOTCS B (OopMaXx,
a/IalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 37I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYECHHBIM HIPHUPTOM.

JI1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B ITe"YaTHOU hopme.

JIJ1s1 JIM1 ¢ HAPYIIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. TIpodeccuonaibHbIe 0a3bl JAHHBIX U MH(GOPMALIMOHHBIE CTIPABOYHBIE CHCTEMbI

1. http://edu.tusur.ru — HaygHO-00pa30BaTEIHHBINA MOPTAIT

2. http://www.xumuk.ru — "HPOPMAITMOHHO-CIIPABOYHBIE PECYPCHI

3. http://elibrary.ru — Hay4Has 3JIeKTpOHHAs OMOIMOTEKA

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

5. http://mv-tihonova.ucoz.ru - HGpOpMaIMOHHBIHN calT s ctyneHToB TYCYPa

13. MaTtepuaibHO-TEXHMYECKOE O0ecneyeHue JUCIUILJIMHBI U TPpedyeMoe MpPorpaMMHoe
ol0ecreueHue

13.1. O6uue TpedGOBaHNA K MATEPHAJIBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00€eCIIeYCHHIO
AUCHHUTLIMHBI

13.1.1. MaTepuaJIbHO-TeXHHUYECKOE U POrPAMMHOE o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jyist IpoBeieHus 3aHATUH JICKITMOHHOTO TUIIA, TPYIIIIOBBIX U MHIWBUYyaTbHBIX KOHCYJIBTALIUH, T€-
KYILIEr0 KOHTPOJIS ¥ MMPOMEXYTOYHOW aTTEeCTAllMU UCIIONb3YeTCsl yueOHasi ayTuTOpHUs ¢ KOJTUYECTBOM TO-
CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAasl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. MMerorcs
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U Y4€OHO-HATIIAIHBIC TTOCOOMsI, 00€CTIEUNBAIOIINE TEMATHUCCKUE HJI-
JIOCTPAIMHU TI0 JIEKIIMOHHBIM pa3ielaM TUCIUTUINHEI.

13.1.2. MaTepuaJibHO-TEXHUYeCKOe U IPOrPaMMHoe ofecnieyeHne VI NPAKTHYeCKUX 3aHATHI
YyeOHast aymuTopust
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yueOHasi ayuTOpus JUIs POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS JIsI TIPOBE -
JIEHUS 3aHATUN NMPAKTUYECKOro TUMa, ydeOHas ayauTopus JUIsl IPOBEACHUS 3aHSATHII CEMUHAPCKOro THIIA,
MOMEIIEHHUE JIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS KYPCOBBIX padoT), TOMEIICHHE ISl TIPOBEJIe-
HUS TPYNIOBBIX U MHANBUAYAIbHBIX KOHCYJIbTAIlUHM, MOMELIECHHE AJIsl POBEIEHUS TEKYIIETO0 KOHTPOJIS U
MPOMEXKYTOYHON aTTeCTalliH, TOMEIICHHE JJII CAMOCTOSITEIIbHON paOOThI

634050, Tomckast o6mactb, T. Tomck, JleanHa npocrekT, 1. 40, 423 ay.

Onwucanue uMeronierocs 000pyI0BaHuUs:

- Kommetotep Pentium Dual Core G850;

- Tenesuzop LED 47;

- [lIxad maGopaTopHBIi (BBITSKKA);

- Kommuiekt cienmanusupoBanHoi yueOHoW Mebenu;

- PaGouee mecto npenogaBaress.

[TporpamMHOe obecrieueHue:

— Adobe Acrobat Reader

— Google Chrome

— Windows XP

13.1.3. MaTepuabHO-TEXHHYECKOE M IIPOrpaMMHOe olecredeHue 1JIs J1a00paTopHbIX pador
JlaGoparopusi XuMuu
ydeOHast ayIUTOPHS IS TPOBEICHUS 3aHATHH JTAOOPaTOPHOTO THIIA
634050, Tomckas o6macts, T. Tomck, Jlennna npocrnekT, a. 40, 424 ayn.
Omnwucanne uMeronierocst 000pyIOBaHuUS:
- Jlocka MarHUTHO-MapKepHasi;
- Cton nmaGoparopHslit (6 mT.);
- Cton naGopaTopHbIN BBICOKHI - 3 (6 1IT.);
- ®oroanexrpoknopumerp KOK-3-01;
- [lIka¢ BBITSHKHOIM;
- Kommnekr cnenunanuzupoBanHoi yueOHoI mebenu;
- Pabouee mecTo mpermnoaBares.
[TporpammHoe obecrieueHue He TpeOyeTcsl.

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSATEIbHON PadoThI
s camocTosATENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacToJI0KEHHBIE 110 aJipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnanna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast ob6nacTtb, . Tomck, Bepimmauna ynuia, 1. 74, 207 aya.

CocraB 000pyI0BaHUSA:

- yueOHast MmeOerb;

- kommnbroTepsl kinacca He Huke [I9BM INTEL Celeron D336 2.81Tw. - 5 mit.;

- KOMITHIOTEPHI MOAKIIOYEHBI K ceTu «VHTepHET» U 00eCreynBaloT JIOCTYN B JIEKTPOHHYIO HH-
dbopMaImoHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO 0OECTICYCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.
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13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

OcBoeHUE MUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI U WHBAIUJIAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILIEro U CIelnaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoiaBaHus il 00YJatOLTHXCsI
C MHBAJIMTHOCTBIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCSl aIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

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

14.1.1. TecToBbIe 3a7aHUA

1. OTkpbITas cucrema. ..

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

0) oOMEHUBaETCs ¢ OKPYKAIOIIEH CPeol BEIIECTBOM U YHEPTUEH

B) HE OOMEHHBAETCSI C OKpYXKAIOIEH cpeioil HU BEIIECTBOM, HU SHEPTHe

T') 3TO CHCTEMA, TJIe TIPOTEKAIOT TOJIHKO TOMOTEHHBIE PEaKIINU

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

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

0) HE 3aBUCHUT OT IITH PEAKIMH, a 3aBUCUT OT COCTOSHUS UCXOJHBIX PEareHTOB U MPOIYKTOB pe-
AKIUH

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

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

3. B u301upoBaHHOM cHUCTEME CaMOIIPOU3BOJIBHO UAYT TOJIBKO TE MPOLECCHI, KOTOPHIE COMPOBO-
KITAFOTCHL....

a) yBEJIMUEHUEM SHEPIHU B CHCTEME

0) YMEHBIIIEHUEM YHTPOITUH

I') yBEJTMUEHHEM SHTAJIBITNU

1) YBEJIMYEHUEM SHTPOINU

4. Ecnu ju1s XMMHUYECKOM peakiiuy MpH JaHHBIX YCIOBUSIX n3MeHeHue sHepruu ['md6ca <0, To pe-
aKIusL....

a) HE MOXKET MPOTEeKaTh HA B IPSMOM, HU B OOPaTHOM HalpaBJICHUU

0) uaeT caMONpPOU3BOJIILHO B OOPATHOM HANpaBICHUHN

B)HMJIET CAaMOIIPOU3BOJILHO B MIPSIMOM HAPaBJICHUHU

) UJET B PSIMOM, U B OOpaTHOM HanpaBJIE€HUHU

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

a) MIPH YBEITMYEHUH KOHIIEHTPAIIH CKOPOCTh YBEINIHBACTCS

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

B) NIPH YMEHBIIEHUH KOHIIEHTPALIUU CKOPOCTh YBETUYHUBACTCS

') CKOPOCTh HE 3aBUCHUT OT KOHIICHTPAIHU

6. CornacHo npaBuity Bant-I'odda, npu yBennueHun teMnepaTtypbl Ha Kaxsle 10 rpaaycosB, cko-
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POCTh peaKkuH...
a) yMeHbIaeTcs B 2-4 pasza
0) yBennuuBaercs B 2-4 pasza
B) ymeHbImaercs B 10 pa3
') YyBETMYUBaEeTCA B 5 pa3
7. UTo Takoe HEprusi akTUBALMU PEAKIIUN?
a) SHEepreTUYeCcKuil Oaphep peakun
0) MmoTHas YHEPTHUsl YaCTHI] B CUCTEME
B) JIONIOJTHUTEINbHAS YHEPTHsI, KOTOpast HeoOxoauma Jtst 3G (HEeKTUBHOTO COyAapeHUs YaCTHI]
I') cyMMa MOTCHIIMAIIbHONW U KHHETHYECKOW YHEPTUN
8. Kakue (hakTophl BIUSIOT HA CMEIIEHUE XUMUIECKOTO pAaBHOBECHS?
a) TeMIieparypa, Karajau3aTop, JaBJIeHHe
0) Temneparypa, JaBJICHHE, KOHIIEHTPAIIHS
B) JIaBJicHHE, KOHIICHTpAIHs, KaTaJu3aTop
T') CTENICHh H3MENIBYEHHOCTH, AaBIICHUE, TEMIIepaTypa
9. B y31ax KpUCTAUIMUECKON PEIIETKHA MeTalila HaXOASITCA. ..
a) MOJIOKUTENTBHO 3apsHKEHHBIC HOHBI METAINIA, CBSI3aHHBIE C SJICKTPOHAMU
0) oTpULIATENHFHO 3apsKEHHbIE HOHBI METaJlIa, CBA3aHHBIE C AJIEKTPOHAMHU
B) 9JIEKTPOHBI, ABHXKYIIHECS CBOOOTHO

T') MOJOKUTEIBHO 3apsyKEHHbIE HOHBI METal1a, MEX/1y KOTOPBIMU JIBUKYTCS CBOOOTHBIE JIEKTPO-

HBI
10. lNaibBaHUYECKHI DIIEMEHT — 3TO YCTPOMCTBO, B KOTOPOM...
a) MoJ1 ACMCTBHEM AJIEKTPUIECKOTO TOKA IPOTEKACT XUMHUYECKAas peaKIus
0) 1moj IeCTBUEM DJIEKTPUIECKOTO TOKA BHIPA0ATHIBAETCS AIEKTPHUUECKAsT YHEPTUS
B) BO3MOXXHO IIPOTEKAHNE XUMUYECKON peakiuu 0e3 yJacTHsl JEKTPUIECKOro TOKa
T) B pe3yJbTaTe MPOTEKaHUs XUMHUECKOM peakliiy BbIpadaThIBaeTCsl SJIEKTPUUECKUNA TOK
11. Kakue 31eKTpoibl IpH IEKTPOIIN3E ABISAIOTCS HHEPTHBIMU?
a) MeJTHbIe
0) LIMHKOBBIC
B) rpapuTOBBIC
T') AJIIOMUHUEBbIE
12. Kakoii u3 ciiy4aeB HE OTHOCHUTCS K SJIEKTPOXUMHUUYECKON KOPPO3UH?
a) U3JIeJHe U3 CTaU TIOTPYKEHO B PACTBOP CEPHOM KUCIIOTHI
0) u3Ienre U3 CTalld OKUCIISAETCS KUCIOPOIOM BO3IyXa
B) MEJIHBIN U ’KeJIe3HBIN MPOBOJ] KOHTAKTUPYIOT B pacTBOpE Cyib(dara Menu
T') CTaJbHOE U3JIENINE, TOKPHITOE CIIOEM HHUKENs, B PACTBOPE KUCIIOTHI
13. OTHONIeHKE YKcTia MOJIEH PaCTBOPEHHOTO BEIIECTBA K 00bEMY pacTBoOpa - 3TO...
a) HopManbHast KOHIICHTpAIHs
0) MaccoBas 1o
B) MonsipHast KOHIICHTpAIIHS
r) MomnbsHas 107s
14. Ecnu pH = 2, To peakuus cpeabl B paCTBOPE...
a) llenounas
6) Kucnas
B) HeiirpanbHas
) 3aBUCHUT OT NPUPO/IbI BEIlleCTBA
15. CornacHo 3akony Payins, naBineHue napa Hajl paCTBOPOM. ..
a) BCer/a BhIIlIe, YeM HaJ YUCTBHIM PACTBOPUTETIEM
0) Bcerna HIDKE, YeM HaJl YUCTHIM PaCTBOPUTEIIEM
B) paBHO JIaBJICHUIO Mapa HaJl YUCTHIM PacTBOPUTEIIEM
T') MOCTOSIHHO TIPH JIFOOBIX YCIOBHSIX

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

oyner...
a) <0
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6) >0

B) =0

') HE U3MEHUTCSA

17. Kakoil THUTT KpUCTAJUTMUECKON PENIeTKH UMEIOT BEIIeCTBa, 00JIaIaroIIie MOTYITPOBOTHUKOBBI-
MU CBOMCTBaMHU?

a) aToMHas

0) MOHHAas

B) METaJUTMYECKas

I') MOJIEKYJISIpHAS

18. [l XUMUYECKUX 3JIEMEHTOB, KOTOPhIE MMEIOT Ha BHEIIHEM AJICKTPOHHOM ypoBHE 1-2 3j1ek-
TPOHA, XapaKTCPHBI

a) HEeMETaJUIMYeCKUEe CBOMCTBA

0) METAJLINYCCKHUE CBOMCTBA

B) OKHCIIUTENIbHbBIE CBOMCTBA

) ampoTepHbIe CBOUCTBA

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

a) BOCCTAaHOBUTEJIHHBIC

0) OKHCIIUTEIbHBIC

B) METaJUTMYECKHE

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

20. Kaxumu cBorictBamu o0namaror d-3ieMeHThI?

a) HeMeTaNInYeCKUMU

0) OKHCIUTEITLHBIMHU

B) METaJUTMYECKUMHU

T') HHEPTHBIMHU

14.1.2. Tembl 0IPOCOB HA 3aHATHAX
Pasnen 1. OcHOBHBIE HOHSITHS U 3aKOHBI XUMHUU

1. aitTe onpeneneHus MOHATUSAM «atom». M3 yero oH coctout, uMeer M oH 3apsan? Ilpusenure
IUTAHETApHYIO0 MOJIEb CTPOCHHSI aTOMa.

2. KakoB 3apsij anekTpoHa? 3a CUeT Yero NpoTeKaeT XUMUYECKas peakiusi, B YeM €€ CYITHOCTh?

3. Uto takoe monekyna? Vmeer nu oHa 3apsaa? IlpuBenurte npumepsl MosieKyl BewecTB. M3 yero
OHHM COCTOSAT?

4. Yro takoe non? Mmeet iu oH 3apsn? Kakue ecTh TUIIBI HOHOB M Kak OHU Ha3biBaroTcs? [IpuBe-
JUTE PUMEPHI HOHOB pa3Horo Tumna. Kak o6pa3yroTcs Te v uHble TUIIBI HOHOB? OT 4ero 3aBUCHT 3apsif
noHa?

5. [IpuBeauTe mpuMep XUMUYECKOTO IEMEHTa B COCTOSIHHSIX: aTOM, MoJieKylna, HoH. [losicHute, B
4YeM pa3HHUIla MKy STUMH TPEMS COCTOSIHUSIMU U KaKMMHU CBOMCTBaMU 00J1a1aeT Ta WM WHAS YacTHIIA.

6. Uto Takoe xonuuecTBO BemecTBa? Kak oHo o0o3HauaeTcs, B ueM uzMepsiercsi? CKOIbKO YacTHII
conepxut 1 moib BemecTBa? Kak 0003Ha4aeTcs YUCI0 YaCTHUIL?

7. Uto Takoe momnspHas Macca? Kak oHa o0o3Hauaetcs, B yem usmepsiercsi? Kak paccuurats mMo-
JSIPHYIO MAaccCy BEIIeCTB?

8. IIpuBeauTe mpuMephl XMMHUYECKHUX BEIIECTB. UTO MOKA3bIBAIOT MOJCTPOUYHBIE HHACKCH B Op-
MyJlaX XUMUYECKUX BEIIECTB?

9. Uro Takoe crexuomerpuueckue kodpduunentsr? J{ns yero ux paccTaBisiiOT B YpaBHEHHIX XU-
Mudeckux peakuuii? KakoBel mpaBuiia paccTaHOBKM KO3 uirieHToB? UTO 1MoKa3bIBaeT CTEXUOMETpUYE-
CKUii KO3(PPHUIMEHT B ypaBHEHUU PEAKITUH?

10. Chopmymupyiite 3akoH ABoraapo. Uto Takoe HOpMasibHBIC YCIOBHs? UTO Takoe MOJSpHBIMA
o0wem raza? Kak on o00o3HavaeTcs, B ueM u3MepsieTcs u yemy oH paBeH? Kakoii 00beM 3aHMMaeT ras Ko-
TU4ecTBOM 1 MOJIb mpu H.Y.?

11. Kak paccuuThiBaeTcs 00bEM raza mpu YCIOBHUSX, OTIMYHBIX OT HOpMaibHBIX? [IpuBenute
ypaBHeHue MenpeneeBa-Knaneiipona, NosICHUTE KaKue BETMYUHBI TAM HCTIOIb3YIOTCA.

12. IlpuBenuTe ocCHOBHBIE (POPMYIBI IJiA pacuyeTa KOIUYECTBa BellecTBa. Kakue BEMUYUHBI [
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ATOTO UCMONb3YI0TCA?

13. Yro Takoe mpocThie U CI0XKHBIE BemecTBa? [IpuBeanTe ux kiaccudukaiuio.

14. VI3 yero cocTosiT OKCUJIBI, COJIU, KUCIOThI, OCHOBaHUsA? UTo Takoe kucnoTHbIe ocTaTku? Ilpu-
BEJUTE MIPUMEPHI 3TUX COCTUHEHUH.

15. Yro Takoe sxBuBasieHT? YTO Takoe (GakTop SKBUBAIIEHTHOCTH U Kak OH o0o3HavaeTcs? Kak ero
MOXHO paccuuTaTh? JJisi KaKMX 3JIEMEHTOB OH SIBJISIETCS] TOCTOSTHHBIM U noyemy? [IpuBenure npumepsl.

16. Kak paccuntaTh SKBUBAJICHTHYIO MacCy MPOCTHIX U CIOXKHBIX BewecTs? [IpuBenure popmysl,
MOSICHUTE KaKhe BEIMYMHBI B HUX HCTonb3yloTcs. Kak 0003HavaeTcsi SKBUBaJIEHTHAs! Macca, B YeM H3Me-
psiercs?

17. Yto Takoe »KBUBaJICHTHBIA 00beM Taza? Kak ero moxkno paccumrats? [Ipusenure Gopmymy,
MOSICHUTE KaKHe BEJIMUYMHBI TaM UCTIOJIb3YIOTCS.

18. ChopmynupyiiTe 3aKOH SKBUBAJICHTOB, MPUBEIUTE €r0 MaTeMaTHUeCKoe BhIpakeHue. [IpuBe-
JIUTE IPUMEP MPUMEHEHHUSI 3TOTO 3aKOHA.

19. ChopmynmupyiiTe 3aKOH IMOCTOSHCTBA cOCTaBa BemecTBa. Uto Takoe Oepromnuanl? [Ipusenure
IIPUMEPBHI BELECTB OCTOSSHHOTO ¥ HETTOCTOSIHHOT'O COCTaBa.

20. ChopmynupyiiTe 3aKk0H ABOTaIpO M CIEACTBUS U3 HETO, MOSICHUTE HA TIPUMEDPE.

21. Chopmynupyiite 3aKOH OObEMHBIX OTHOIICHUH, MTOSCHUTE, JUIS KAKUX PACYETOB OH MPUMEHHM.

22. ChopMynupyiTe 3aKOH COXPAHEHHUSI MACChI BEIIECTRA.

PA3JIEJT 2. CTPOEHUE ATOMA. IIEPUOJUYECKUI 3AKOH U TIEPMOJUYECKAS CH-
CTEMA XUMMWYECKUX SJIEMEHTOB JI.M1.MEH/IEJIEEBA.

1. OnummTe rIaHeTapHyl0 MOJENb CTpoeHHs atoma (Mozpenb Pesepdopaa), mokaxkute rpadude-
CKU.

2. Ha yem ocHOBaHa COBpeMEHHasi Mojeib cTpoeHus aroma? Kak paccMmarpuBaeTcs 3J€KTpPOH U
€r0 JBMKEHHUE B DTOH MOAEIHN?

3. Yto Takoe snekTpoHHOe 061ako? [IpuBenure rpaduuecku mpuMep 3IEKTPOHHOTO o0Jiaka aToMa
Bosioposa. Kak m3MeHseTcsl IUIOTHOCTh AJIEKTPOHHOTO o0siaka Mo Mepe yAajeHHs OT siapa U movyemy?
Hmeet 1 31eKTPOHHOE 00JIaKO TPAHUIIBI?

4. Yto takoe aromHasi opoutans (AO)? [Touemy AO moryt mMmerh pasHele pazmepni? Kak 3To
BJIMSAET Ha cBoicTBa aroma? Kak o6o3Ha4atoTCs rpaduecky aTOMHbIE OpOUTAalId, IIEKTPOHBI Ha OpOuTa-
X ?

5. Ilepeuncnure kBaHTOBbIE yncia. [ yero oHu ucnosb3yrorcs? [loueMy Henb3si onucarth 3J1eK-
TPOH C MIOMOIIIBIO TTOHATHI KJIACCUYECKOW (PU3UKH (Macca, KOOpAuHATa, UMITYJIbC U T.1I.)?

6. Kak o0o3Ha4aeTcs rmaBHOE KBaHTOBOE unciio? Kakue 3HaueHUs] MPUHUMAET INIaBHOE KBAHTOBOE
yuciao? 3a 9To oHO oTBeuaeT? UTo Takoe SHEPreTUYECKUi YPOBEHD (IJIEKTPOHHBIN CITI0#)?

7. DNEKTpOHBI KAaKOTO0 YHEPrETUYECKOr0 YPOBHS UMEIOT HAUMEHBIIYIO SHEPrUI0? DJIEKTPOHBI Ka-
KOTO SHEPreTUUeCKOro YpoBHs HaxXo[sATcsl Hanbosee O0au3Kko K sapy u nouemy? Kak cBs3an pa3mep aTtom-
HOU opOHTaIM U raBHOE KBaHTOBOe uucio? [IpuBenure rpaduueckuii mpuMep MHOTO3JIEKTPOHHOTO aTo-
Ma, TMOSICHUTE OTBET.

8. Kak o0o3HauaeTcs moOouHOE KBaHTOBOE 4uCiO? 3a 4To OHO OoTBeyaer? Kakue 3HaYeHHS OHO
npuHuMaet? Kakoit opme opburtanu onu coorBercTBytot? [lpuBeaure rpaduueckue nmpumepsl. Uto Ta-
KO€ SHEPreTUYECKUM TOypOBEHD?

9. Kak mpoucXoauT paclierieHue SHEPreTuYeCKuX ypoBHer Ha moaypoBHU? Ckoinbko AO u 37ek-
TPOHOB MOJKET BKJIIOYATh MOYPOBEHb TOro Wi HHOTO Tuna? [lokaxkute rpaduuecku.

10. Kak o003HauaeTcsi MarHUTHOE KBaHTOBOE 4nciio? 3a yTo oHO oTBevaeT? Kakue 3Ha4eHUs OHO
NpUHUMAET A7 opOuTaneii paznoro tuna? [IpuBenute rpadpuueckre npuMepsl.

11. Yro takoe crima? Kak o0o3Ha4aeTcss CMMHOBOE KBAaHTOBOE unciio? Kakue 3HaUeHUsI OHO TIPH-
HuMaeT? Uto Takoe mapasiesibHble M aHTUNapaiiensHble ciuubl? [lpuBeanre rpaduyeckue npuMepsl.

12. Chopmymupyiite npuniumn [Taymu. CKOIBKO 3JEKTPOHOB MOTYT HaXOMUTHCS Ha OAHOW aTOM-
Hol opbutanu? KakoBel ux cnunbl? [IpuBenute rpadudeckuii mpumep.

13. Chopmymupyiite mpaBuio KineukoBckoro. OObSICHUTE € €r0 TOMOIIBI0, TIOYEMY TIPH 3aroTHEe -
HUH SHEPreTHYECKUX YPOBHEH JIEKTpOHAMH CHavasla 3aroJIHAETCs YPOBEHb 6s, a IOTOM YK€ YpoBeHb S5d.

14. Chopmymupyiite npaswio ['yana. [IpuBenute rpadudeckuii npumep st d-moayposHs. Kak
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OyAeT MPOUCXOIUThH TIOJOBUHHOE 3aII0JTHEHUE 3TOTO MOTypPOBHA?

15. KakoB mopsiiok 3aMoJHEHHS] SHEPTETUUECKUX YPOBHEU U MOAYpOBHEN? UTO Takoe AIEeKTPOH-
Hasi KoHpUrypamus atoma (3nexTpoHHas ¢opmyna)? Kak ona 3anuceiBaercsi? Kakue 31eKTpOHHBIE KOH-
(burypanuu sBISIOTCS yCTOWYUBBIMU?

16. ChopmynupyiiTe nepuoandIecKuii 3aKOH.

17. Kakyto cTpykTypy numeet tabmuiia MenaeneeBa? YKakXUTe, KaK OMPEICTUTh MEPUO, TPYIY,
HOJTPYIILY.

18. C To4KHM 3peHUs IECKTPOHHOM KOH(PUTYpAIIMK aToMa, YTO TIOKA3bIBA€T HOMEP dJIEMEHTA B Te-
PHOIMUECKOM cucTeMe, HOMEp Ipymnibl, Homep nepuoaa? Ilpusenure npumep.

19. Ha kakue cemeiicTBa pa3aeistoTcs dJIeMeHThI B Tabauie Menaeneea? Uem 310 00ycioBiaeHO?
Kakumu cBoiicTBaMHu OHU 0OManmaroT (Merauinyeckue, Hemetamndeckue)? K kakum cemeiictBaM OTHO-
CATCSL DIIEMEHTHI TIaBHBIX U M0oOouHBIX noarpynn? Ilpusenute npumepsl. Kak n3aMeHs0TCS MeTaanye-
CKHE M HEMETAJNTMYECKHUE CBOMCTBA MO nepuoiaM u rpynnam? [IpuBeaure npumepsl.

20. Yem ompenensieTcsi BAICHTHOCTh XMMHUYECKOTO 3JIEMEHTa B INIABHBIX U MOOOYHBIX MOATPYII-
nax? Kakue 31eKTpOHBI SBISIOTCS BAJICHTHBIMA M MOTYT NMPUHUMATh Y4acTHE B OOpPa30BaHUM XUMHUYE-
CKOM1 cBsI3U?

21. Yro Takoe sHeprust noHuzanuu? Kak oHa m3meHseTcs mno nepuonam u rpynnam? OObsicHUTE
novemy. [IpuBeaute npumepsl. Kak 3To BIMsSIET HAa XUMHUYECKUE CBOMCTBA 3JIEMEHTOB? Y KAaKUX DJIEMEH -
TOB HU3KHE YHEPTUU MOHU3ALUU U IToYeMy?

22. Yto Takoe cpoicTBO K 31eKTpoHy? Kak oHO n3MeHsieTcs o nepuoaam u rpymmam? OObsicHUTe
noueMy. [IpuBenure npumepsl. Kak 0HO BIMSET HA XMMUYECKHUE CBOMCTBA 3JI€MEHTOB? Y KaKHUX 3JIEMEH-
TOB BBICOKOE CPOJICTBO K JIEKTPOHY U Iouemy?

23. Kak U3MEHSI0TCS paJinychbl aTOMOB ¥ MOHOB I10 NlepuoaaM U rpynnam? Kak 3T1o BIusgeT Ha Xu-
MHYECKHE CBOMCTBA 35ieMeHTOB? [IpuBenute nmpuMepbl. Y Kakux 3JEMEHTOB CaMble OOJBIINE PAIUYChl U
nouemy?

24. Yto Takoe anekTpooTpurareabHOCTh? Kak oHa m3MmeHsiercs mo nepuojgaM W rpynmnam? Kak
BIIUSIET Ha XUMUYECKHUE CBOMCTBA 3nemMeHTOoB? [IpuBeante npuMepsl. Y KakuX 3JEMEHTOB caMasi BBICOKAs
AIEKTPOOTPULIATEIBHOCTh?

25. YTto Takoe OKHUCIUTEIbHbIE, BOCCTAHOBUTEINbHbBIE CBOMCTBA? Kak OHU M3MEHSIIOTCS 1O MEPUO-
nam u rpynnaM? Kak 3To cBA3aHO ¢ 3JIeKTpOHHBIM cTpoeHueM aroma? Ilpuseaute npumepsl. Kakue Be-
IIECTBA SBJIIOTCS XOPOIIMMHU BOCCTAHOBUTEISIMHU, @ KaKHE OKUCIUTENSIMU U ITo4YeMy?

PA3JIEJI 3. XUMMNYECKAS CBA3b.

1. UeM ompenenstoTcss XuMHUYECKHE U (PU3NYECKHUE CBOMCTBA BeUIeCTBA?

2. Uro takoe xumuueckas cBs3b? Kakyio mpupopy, CONIACHO COBPEMEHHBIM MPEACTABICHHSM,
UMeeT XUMHUYEeCKas cBs3b? Kak M3MEHSTCS SHEPrusi CUCTEMBI PU 00pa30BaHUHM XMMHUYECKOW CBSI3U U Ka-
KH€ CUJIbI €€ 00YCIIaBIUBAIOT?

3. IlpuBenute mpuMep 0Opa30BaHUsS XUMHUYECKOW CBS3HM B MOJIEKYyJNie Bogopoaa. UTo Takoe mole-
KyJsipHas opoutans? KakuMu TOJDKHBI OBITH CITMHBI B3aMMOJICHCTBYIOIIMX JIEKTPOHOB, YTOOBI 00pa3oBa-
Jach XUMUYECKas CBs3b?

4. JlaiiTe ompenesieHUs] XapaKTEPUCTUKAM XHMMHYECKOH CBSI3M: JIJIMHA CBSI3W, BAJEHTHBIA YTOJI,
sHeprus cBs3u. B kakux eauHunax oHu m3Mepstorcsa? Kak 3aBUCHT 3Heprus cBs3H oT ee JuiMHbI? Kakas
CBSI3b SIBIISICTCS HAMOO0JIee MPOYHO?

5. Ilepeuncinrute OCHOBHBIE BUJIBI XUMHUUYECKOU CBS3H.

6. JlaiiTe onpezeneHre KOBaJEHTHOM CBsI3M. 3a CUET 4ero oHa oopaszyercs?

7. Uem 00yCIIOBIIEHBI HAPABJIEHHOCTh M HACHIIIIAEMOCTh KOBAJCHTHON CBSI3U?

8. Kak obpasyeTcst koBaJieHTHas CBS3b 10 OOMEHHOMY MexaHn3my? Kakue 37eKTpOHBI MOTYT TIPH -
HUMAaTh ydacTue B oOpasoBanuu cBsizu? [IpuBenute rpadudeckuii mpumep.

9. [Moyemy xuMHUYECKas CBSI3b MOXET 00anaTh MOJAPHOCTHIO? UeM 00yclioBiIeHa MOJSIPHOCTH
cBs3u? [IpuBeauTe mpumep MOISIPHON MOJIEKYIbI, TIOSCHUTE, YTO Takoe YPGEKTUBHBIN 3apsil, IEKTpUIe-
CKUII MOMEHT JUITOJIS.

10. Yto Takoe KOBaJ€HTHas IOJIApHAs U KOBAJEHTHAsl HEMoJsIpHas cBsA3b? IIpuBenure npumepsl
BEILECTB C 3TUMHU TUIIAMH CBSI3U.
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11. Kak oOpasyercsi KOBaJIeHTHast CBSA3b MO JOHOPHO-AKIENITOPHOMY MEXaHU3MY?

12. [laiiTe onpeneneHre NOHATHUIO BAJIGHTHOCTh. Kak MOYKHO ONpeAeIuTh BAIGHTHOCTD JIEMEHTA?
Kakue s1eMeHThl UMEIOT MOCTOSIHHYIO BaJI€HTHOCTh?

13. Yem oOycrnoBieHa BaJICHTHOCTh, COTJIACHO METOTy BaJICHTHBIX CBsi3ei? UTO Takoe OCHOBHOE U
BO30yX/1eHHOe cocTossHue aroma? [IpuBenure npumepsl.

14. Kakue 37eKTpOHBI SABJISIOTCS BaJISCHTHBIMH 1171 S,p,d,f — anmemenToB?

15. Yem omnpenensiercs NpOCTPaHCTBEHHAs CTPYKYyTypa MoiieKyn? [louemy MoseKynbl HMEIOT pa3-
Hy10 hopmy?

16. [laiiTe ompeneneHue THIIAM CBSI3U IO MEPEKPHIBAHUIO OpOHTaNe: G, T U O-CcBA3AM. Kakumu
TUTIaMK opOuTasnei onu oopasyrorcs? [lpusenure rpadpuueckue npumepsl. CpaBHUTE TPOYHOCTH G- U T-
CBSI3H.

17. Yro Takoe kpatHOCTh cBsizu? [IpuBenure mpumep oOpa3oBaHUs OAMHAPHOM, JTBOMHOMU, TPOM-
HOU cBs3M. Kakumu Tumamu CBsi3U 1O TNEepeKpbIBaHMIO opOuTaneii oOpa3oBaHa OJMHApHas, JBOWHAs,
TpoiHas cBA3b? CpaBHUTE MPOYHOCTh ITUX CBSI3EH.

18. Yto Takoe rubpunuzanusa? Kakos ee mexanuzm? Kak mpoucxomur sp-, sp2, sp3 — rubpunusza-
nusa? Kakyio reoMeTpuro MMEIOT MOJIEKYIIbI C TAKHMM THUIIOM THOPUAN3alUU Y eHTpaiasHoro atoMa? [Ipu-
BEJIUTE IPUMEDPBI.

19. Pacckaxxute 0 CTpOCHUH TBEPABIX Tes. UTO M3 ceds mpeacTaBiseT KpUCTAJUTMIECKash PeIIeT-
ka? Ilpusenure nmpumep. Uto Xapakrepusyer 3Heprusi Kpucramindeckon peuerku? Ilepeuncnure xumu-
YECKHUE TUMBI KPUCTAITINYECKUX PEIIETOK.

20. Yto u3 cebst mpeacTaBisieT MOJICKYIIsIpHasl KpucTayuindeckas pemrerka? Kakue gyacTuisl Haxo-
JIUATCS B y3iax penietku? Kakoil Tun cBa3u Mexay y3namu pemetku? KakoBa 3Heprusi Takol KpUCTaJUIN -
gyeckoi pemieTku? Kakue BemecTBa MOTYT 0Opa3oOBBIBaTh MOJEKYISPHBIE KPUCTAJUIMYECKUE PEIIETKU?
[IpuBeauTe mpuMeEpHI.

21. Yto u3 cels mpeacTaBsieT aTOMHAsI KpucTauinueckas pemrerka? Kakue yacTHIbl HaXOIUTCs B
y3nax pemerku? Kakoil Tun cBa3u Mexay ysinamu pemerku? KakoBa sHeprus Takod KpHCTaUTMYECKON
pemetkn?Kakue BemecTBa MOTYT 00pa30BbIBATh MOJIEKYISIPHBIE KpUcTauindeckue peretku? [Ipusenu-
T€ MIPUMEDPBL.

22. KakoB MexaHu3M 00pazoBaHMsI MOHHOW cBs3u? Yem xapakTepu3yeTcsi HOHHOCTh CBs3u? Uem
OTJIMYAeTCsl KOBaJIEHTHAsI MOJIsipHAs CBA3b 0T HOHHOM? [Touemy noHHast cBs3b He 00Ja1aeT HaNpPaBICHHO-
CTBIO U HACHIIIIAEMOCTHIO?

23. Yto u3 cebs mpencTaBiseT HOHHAS KpUCTATMYeckas pemerka? Kakue yacTUIlbl HaXOAUTCs B
y3nax pemerku? Kakoil Tvn cBs3u Mexnay ys3inamu pemeTrku? KakoBa 3Heprusi Takod KpUCTAIIIMYECKON
pemetku? Kakue BemiecTBa MOryT 00pa3oBbIBaTh HOHHBIE KpUCTAITMYeckue pemeTku? [IpuBenure mnpu-
MEDBI.

24. Yrto u3 ceds mpeacTaBisieT MeTaJUTMUeCKasl KpucTajutnyeckas pemerka? Kakue yacTuiibl Haxo-
TUTCS B y31ax peretku? Uem oOyclioBiIeHa CBA3HM MeX Ay y3liaMu pemeTku? [louemy B KpucCTalTUIecKoi
peleTKe MeTasuia 3JIEKTOHbI HelloKanu30BaHbl? KakoBa sHEprus Takol KpucTtammueckon pemetku? Ka-
KH€ BEIIECTBA MOT'YT 00pa30BhIBaTh METAJUTMUECKHIE KpUCTAILTHYECKUE pereTku? [IpuBeaure npuMepsl.

25. CpaBHHTE MPOYHOCTh, TEMIEPATYPhl IUIABICHUS, MEXaHUYECKHUE CBOMCTBA, AJIEKTPONPOBOI-
HOCTb, TEIJIONPOBOAHOCTH, JIETY4ECTh Pa3HBIX THIIOB KPUCTAUIMYECKUX pemeTok. OOBICHHUTE, MmodeMy
OHM 00JIa1af0T TEMH WJINM UHBIMU CBOMCTBAMU?

PA3JIEJT 4. OCHOBHBIE KJIACCHI HEOPTAHMYECKMX COEJIMHEHUM. PEAKIIMOH-
HAA CIIOCOBHOCTD BEIIIECTB.

1. Uto takoe creneHb okucieHusn? Kak onpenennts MaKCUMadbHYIO CTENEHb OKUCIICHUS 2JIEMEH-
ta? Kak oHa cBsA3aHa C BAJICHTHOCTRLIO?

2. Kakue anemMeHThl POSBIIAIOT MOCTOSIHHYIO CTENEHb OKUCIeHusA? YeMy paBHA CTENEHb OKHUCIIE-
HUS DJIEMEHTOB B MPOCTHIX BemlecTBax? Kakue mpaBuiia HYy)KHO 3HATh JJIs 3alUCH XUMUYECKHX (HOPMYIT
BCIIECTB?

3. [IpuBenute knaccudukanuio BemecTs. Kakne 0CHOBHBIE KIIACChl HEOPTaHUYECKUX COSAMHEHUIN
BBI 3HacTe? M3 yero onu cocTosat?

4. TlpuBenute kmaccudukamuio okcuaoB. Kak obOpasyiorcs HazBanus okcuaoB? Kak Hammcath
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(dbopMymy BBICIIETO OKCHJA dTIeMeHTa?

5. [IpuBenute knaccudukarmio KUcioT. Kak 00pa3yroTcst Ha3BaHHs KUCIOT?

6. IlpuBenute knaccudukanuio ocHoBanuii. Kak o06pa3yrorcst Ha3BaHUs OCHOBaHUM?

7. IlpuBenute knaccudukammio coneid. Kak oOpa3yrorcs Ha3BaHus coyeid?

8. Uto Takoe anektpoaut? Kakue BemecTsa ABISIOTCS IEKTPOIUTAMU?

9. Uto Takoe anekTposuTHIeCcKas aucconuanus? KakoBel mpaBuiia 3aliMCH YpaBHEHUN JIEKTPOIIH -
TUYECKOH Auccouuanun?

10. IIpuBeauTe ypaBHEHUS MTOJHOW M CTyNEHYATONW TUCCOLMAIMUA OKCUIO0B, KUCIIOT, COJIEH M OCHO-
BaHUI.

11. Jlyist Kakux 3JIEMEHTOB XapaKTEPHBI KUCIOTHBIE cBOMcTBa? [IpuBenuTe npumepsl.

12. C yem pearupyroT KMUCIOTHbIE OKCUABI? [IpuBennTe npumepsl peakuui, JOKa3bIBarOIIUX KHC-
JOTHBIE cBOMCTBA. [IpuBeanTE MPUMEP TEHETUYECKON CBA3U «IJIEMEHT — KUCJIOTHBINA OKCUJ — KUCIOTHBIN
OCTaTOK - KHCJIOTa.

13. JIns Kakux 3JI€MEHTOB XapaKTepHbl OCHOBHBIE cBOMCTBA? [IpuBeauTe npumepsl.

14. C yem pearupyroT OCHOBHblEe OKcHibl? IlpuBenuTe npumepsl peakuuid, TOKa3bIBAIOIIMX
OCHOBHBIEC CBOMCTBA. [IpuBeanTe NMpUMep r€HETUYECKON CBSI3M «JIEMEHT — OCHOBHOM OKCHJI — OCHOBA-
HUEY.

15. YUto Takoe amdorepHoCcTh? {151 KaKuX 3JIEMEHTOB XapakTepHbl amdoTepHbie cBoiicTBa? [lpu-
BEJIUTE IPUMEDPBI.

16. C yem pearupyroT ampoTepHbie OKcuabl? [IpuBeanTe mpuMepsl peakiiuii, TOKa3bIBAIOIINX aM-
¢dorepubie cBoiicTBa. [IpuBeauTe MpUMep reHETUUECKON CBSI3H «AJIEMEHT — aM(OTepHBIN OKCHI — aM(o-
TEPHOE OCHOBAHUE.

17. Kak M3MEHSIOTCS KUCIOTHO-OCHOBHBIE CBOWMCTBA IJISl S- U P-3JIEMEHTOB B MEpPUOAAX CJIEBa
HampaBo? Kak 3T0 CBSI3aHO ¢ METaJUIMYECKMMH W HEMETAIMYECKMMH cBoMcTBamMu? OT 4ero 3aBUCAT
KHCJIOTHO-OCHOBHBIE CBOMCTBa d-371eMEHTOB?

18. [IpuBeauTE XMMHUYECKHUE CBOMCTBA KUCIIOT.

19. IIpuBeauTe XUMHUYECKUE CBOMCTBA OCHOBaHUH.

20. [TpuBeaute npumepbl aMmpOTEpHBIX OCHOBaHMA. C 4eM OHU MOTYT pearupoBaTh?

21. IlpuBenuTe XMMHUYECKHE CBOMCTBA COJIEH.

PA3JIEJI 5. PACTBOPEL.

1. Uto Takoe pacTBOp, paCTBOPEHHOE BEILECTBO, pacTBopuTeib? IIpuBenure npumepsl. [lpuseau-
Te KJIacCU(PUKAIIUIO paCTBOPOB.

2. KakoBbI CXOJICTBA/OTIAMYHUS PACTBOPOB C MEXAHUYECKHMMU CMECSIMH U XMMUYECKHUMH COCTUHE-
HusMu? UTo 13 ceOs MpeacTaBisieT pacTBOP, COTJIACHO COBPEMEHHBIM ITPEICTABICHUSIM?

3. Onumure mpouecc pacTBOPEHMs TBEPAOIO Tejla B KMIKOM pacTBopuTene. Kak mpoucxomut
KpHUCTaIm3amnus?

4. Yto takoe KoHIeHTpauusa? UTo Takoe HACBHIIICHHBIN, pa30aBleHHBIH, KOHICHTPHUPOBAHHBIN
pactBop?

5. Onummre crnocoObl BEIPAXEHUST KOHIICHTPAIUK PACTBOPOB, IPUBEANUTE 0003HAUEHUS, (POPMYIIbI
JUISL pacueTa KOHUEHTPALUH, eINHUIBI U3MEPEHUs (MaccoBasi J10JIs, MOJISIpHAsL 1OJIsl, MOJISIpHAsl KOHIIEH-
Tparws, MOJISTTbHAS KOHIIEHTPAIMs, HOpMallbHAasl KOHIIEHTpanusi, TUTp). Kak MOXHO KpaTKo 0003HAYUTH
€IMHUILIBI U3MEPEHUSI MOJISIPHON M HOpMalibHOW KoHIleHTpauuu? [Ipusenure npumep. Kak paccuuteiaer-
CsI KBUBAJICHT JJIS KHCJIOT, OCHOBAHUM, COJICH?

6. Uto Takoe pactBopuMocTh? [IpuBenuTe KiraccupuKamio BEMECTB MO UX pacTBopuMocTu. Kak
BIIMSIET MOJSIPHOCTD BELIECTB HAa MX pacTBOpuMoCTh? Kak BiuseT TeMiieparypa Ha pacTBOPUMOCTb Be-
IIeCTB?

7. YTo Takoe NepeHachIIEHHbIN pacTBOp? B KakuX yCIOBHSX €TI0 MOXKHO MOIY4YUTh? B Kakux ciy-
yasx U30bITOK PACTBOPEHHOI'O BEIIECTBA HAUMHAET BBINAAATh B 0CA/I0K U3 MEPEHACHIIIEHHOTO pacTBopa?

8. Kakue mporeccsl mpoTekaroT npu odpazoBaHuu pactBopa? Kak M3MeHSeTCst IPH 3TOM SHEPTHS
cucreMbl? Kakumu dakropamu onpeaensercs TerioBoi 3¢ heKT nmporecca pacTBOPECHUs?

9. Yto Takoe coibBaTalys, THIpATalHs, COIbBAThI, THAPATHI? YTO MpeAcTaBiIfAoT co00M KpuCTa-
noruaparbl? [IpuBeaute nmpumepsl. Uem o0ycioBiIeHO 00pa3oBaHKe KPUCTAILIOTHIPATOB?
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10. Yro Takoe JIEKTPOIUTHI, HEWIEKTpoauThl? Kakue BelecTBa OTHOCITCS K TOMY WJIM MHOMY
tury? Uto Takoe anmekTposmTryueckas auccormanusa? Yto Takoe M30TOHHUECKUH KO PUITMEHT, ueMy OH
MOJKET OBITh PaBeH, OT YETO 3aBUCUT?

11. Yto Takoe crenens auccormanun? Kakue BemecTtBa OTHOCITCSA K CIIA0OBIM M CHIJIBHBIM DJIEK-
TpoauTaM U nouemy? OT 4ero 3aBUCUT CTENEHb TUCCOLMALINN?

12. Yto Takoe Kaxkymiasics CTeNneHb nucconranuu? s Kakux pacTBOPOB MPUMEHUMO 3TO MOHS -
tue? Kak ee MOXHO paccUuTarh?

13. Kak 3anuchIBaeTcst BRIpaXKeHHUE KOHCTAHTBI JUCCOIMAITIH JJIS CIIA0BIX AMeKTpoauToB? OT yero
3aBUCUT KOHCTaHTa Aucconnannu? YTo mokaspiBaeT 3Ta BeIuYrHa?

14. TlpuBenute 3akoH paszBeneHus OcraBanbaa. Kak 3aBUCUT CTENEHb TUCCOLMAIMUA OT KOHIICH -
TpaLuu JIEKTpoauTa?

15. TlpuBeauTe ypaBHEHUE AJIEKTPOIMTHUYECKON IUCCONMAnuU BoAbl. K KakoMy THITy 3J€KTpO-
JIUTOB OHA OTHOCHUTCS?

16. Uto Takoe noHHOE npou3BeieHre BoAbl? YeMy oHO paBHO? UeMy paBHA KOHIIEHTPAIUsI HOHOB
BOJIOPOJIa U THJIPOKCOTPYIIN B HEUTpalibHOM pacTBope? KakoBO MX COOTHOIIEHHUE B KUCIOW U IIEIOYHOM
cpene?

17. Yo Takoe BOIOpOHBIN Moka3arenb? Kakue 3HadeHns oH MoKeT npuHuMaTh? Kak oH paccuu-
ThiBaeTcsA? Kak onpenenuTs xapakrep cpebl M0 3HAYCHHUIO BOJOPOJHOTO OKa3aTesi?

18. Yto Takoe KOJITUraTUBHBIE CBOMCTBA PACTBOPOB?

19. YUrto takoe ocmoc? Ilosicaute, mpuBenure mpumep. Ha kakoM (u3ndecKoM sSIBICHUHA OCHOBAH
ocmoc?

20. Yro takoe ocMoTuyeckoe AaBieHue? [Ipu Kakux ycloBHUSAX ONpPEAENSIETCS OCMOTUYECKOE TaB-
nenue? Kak ero Mo>XKHO paccuuTath Jjisl PACTBOPOB HEANEKTPOIUTOB M pacTBOPOB 3ekTponutoB? [Ipuse-
nute 3akoH Bant-I'odda. [l kakux cuctem oH cripaBeyiuB?

21. Kak u3MeHseTCs AaBJIeHUE HACBILEHHOTO [1apa pacTBOpa 110 CPABHEHUIO C YUCTHIM PacTBOPHU-
tenem? [IpuBenure 3akoH Payss 1J1s1 HEANEKTPOIUTOB U SJICKTPOIUTOB.

22. Kak u3MeHsI0TCs TeMIiepaTypa 3aMep3aHusi pacTBOpa U TeMIiepaTypa KUIIEHHsSI pacTBOpa 1o
CPaBHEHHUIO C YMCThIM pacTBoputreneM? Kak MOXXHO pacCuMTaTh U3MEHEHHE TEMIEPATyphl ISl HEIJIEK-
TPOJUTOB U NEKTPOIUTOB? OT 4ero 3aBUCAT KPUOCKOMMYECKAs U Y0YILTHOCKOMUYECKas TIOCTOSTHHEIE?

PA3JIEJI 6. DHEPTETUKA XMMHWYECKHUX ITPOLHECCOB. XUMNUYECKAA TEPMO/IMHA -
MHUKA.

1. Uto u3ydaeT xumuyeckass TepMOANHAMUKA?

2. JlaiiTe onpeneneHne NOHATHIO «XUMUYECKasi CUCTEMAY.

3. Ilepeurcnute TUIBI XUMUYECKUX CUCTEM, TAUTE UX XapaKTepucTuky. [IpuBenure npumepsl.

4. Kakue napaMeTpsl BIUSAIOT HA TEPMOJANHAMUYECKOE COCTOSIHUE CUCTEMbI? UTO Takoe cTaHaapT-
HbIE yCJIOBUs?

5. UeM xapakTepusyeTcsi TEpMOAMHAMUYECKOE PABHOBECUE CUCTEMBI?

6. Kakue TUNbl TEPMOAMHAMHYECKHUX MPOLECCOB MOTYT MNPOTEKAaTh B XUMHUYECKUX CHCTEMAX?
JlaiiTe X XapakTEpUCTHUKY.

7. Chopmymupyiite 1 3aK0OH TEPMOJMHAMUKH, 3aMUIITUTE €0 MaTeMaTHYeCKOe BhIpakeHue. Jlaiite
OTIpeieNIeHUE TOHATHUAM «TEIUIOTa», «padoTay, «BHYTPEHH:S 3Heprusi». Kak MOXKHO MHTEpIpPETUPOBATH
3TOT 3aKOH NPUMEHUTENBHO K XUMHUECKOMY Mpoueccy?

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

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

10. Yo Takoe TermmoBoit 3¢ ekt peaknun? Kak oH 0003HavaeTcs1, B 4eM U3MEPSETCs, YeMy OH pa-
BEH IIPU MOCTOSAHHOM JaBieHuM? [laiiTe onpeneneHue 5K30- U 3HAOTEPMHUECKON peakuuu. YTo MOXXHO
CKazaTh O TEII0BOoM 3 (deKxTe 00paTMMOro XMMHUYIECKOTO mporecca?

11. Yto uzydaet tepmoxumua? Uto Takoe Tepmoxumudeckoe ypaBHeHue? Ilepeuncnure ocobeH-
HOCTH 3aIACH TEPMOXUMUYECKUX YPABHEHUM.

12. Yro Takoe cTaHIapTHas SHTAIbIM 0Opa3zoBanus BemecTBa? Kak ona 0003Hayaercs, B YeM U3-
MepseTCs U KaKUe 3HAYEHUS] MOKET IPUHUMATh?
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13. Chopmymupyiite 3akon ['ecca. [ToscHUTE CMBICT 3TOTO 3aKOHA HA IPUMEPE XUMUYECKOU peak-
LUN.

14. Chopmynupyiite cneactue u3 3akona ['ecca. [IpuBenute MmareMaTHuecKoe BhIpAXKEHUE, MOSIC-
HUTE, U pacyeTa Kakol BEIMYUHBI OHO IIPUMEHSIETCSI.

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

16. Tlosicuute Ha npuMepe, KaKk U3MEHSAETCS YHTPOIHUS BEUIECTBA MPH MOBBIIICHUH TEMIIEPATYPHI.
C uyeM cBsI3aHBI 3T U3MEHEHUA? B KakoM arperaTHOM COCTOSIHMM SHTPOIUS caMasl BBICOKasl U Io4eMy?

17. Uto Takoe cTaHAapTHASI SHTPOIHS BEIIECTBA, KAK OHA 0003HAYACTCS, B YEM U3MEPSETCs?

18. Kak MO>XHO paccuuTaTh U3MEHEHHE SHTPOIUHU B MIPOIECCE XUMUUYECKUX peakuuidi? [IpuBenure
MaTeMaTHYECKOE BhIpaKEHHE.

19. Chopmynupyiite 2 3aKOH TepMOAMHAMUKH. JIJIT KaKMX CUCTEM OH mpuMeHUM? MOXeT i pe-
aKIus MpOTeKaTh C yMeHbIeHueM >HTponun? Kakue aBa ¢dakropa SBISIOTCS ABMKYIIECH CHIION camo-
IIPOU3BOJIBHOTO MPOTEKaHUS peakuuu?

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

PA3JIEJI 7. XUMMNYECKAA KUHETUKA. XUMNYECKOE PABHOBECHE.

1. Yro n3ydaer XumMHueckass KHHETHKA?

2. Yrto takoe xoHueHtpanus? Kak ona o6o3Haugaercs? Kak W3MEHSIETCS KOHIIEHTPAIIUS UCXOIHBIX
peareHToB U IIPOAYKTOB NpHU NpoTekaHuu peakuuu? Ilpusenure npumep.

3. JaliTe omnpeneneHne CKOPOCTH XUMHUEeCKor peakiuu. Kak oHa o6o3Hauaercsa? Kak ee MOXHO
paccuutath? YTO Takoe 3J€MEHTApHBIN aKT PEaKIUK?

4. Yto TaKoe TOMOI'€HHBIE U TeTeporeHHbie peakuuu? [IpuBeaure npumMepsl.

5. Uto Takoe oOparumblie 1 HeoOpaTuMble peakuuu? [IpuBenuTe npuMepsl.

6. OT kakux (PaKTOPOB 3aBUCUT CKOPOCTh XUMHUIECKON peaKIuu?

7. Kak n3MeHseTcs CKOPOCTh NPU M3MEHEHUU CTENEHU JUCIEPCHOCTH, arperaTHOro COCTOSHUS,
BHEIITHETO SHEPreTUYECKOr0 BO3ACHCTBHSA?

8. Kak 3aBHCHUT CKOPOCTh XUMUUECKOH pEeaKIIMK OT KOHLIEHTPALMil peareHToB?

9. ChopmynmupyiiTe 3aKOH JIEUCTBYIOIIUX MaccC I CKOPOCTH XUMHUYECKoi peakuuu. [IpuBenure
€ro MareMaThueckoe BblpakeHue. IlosgcHuTe, Kakue BEIMYMHBI MCIIONIB3YIOTCS B 3TOM BbIpaykeHUH. UTO
TaKO€ KMHETHYECKOe ypaBHeHHE peakinuu? Kakue ects mpaBwia 3anvcu 3IM mig peakuuii ¢ yyactuem
TBEPBIX U Ta3000pa3HbIX BEIIECTB?

10. Yro Takoe koHCTaHTa ckopocTH peaknun? Kak ona o6o3navaercs? OT yero oHa 3aBUCHUT?

11. Kak 3aBUCUT CKOPOCTb XUMHUYECKON PEAKIIUH OT TeMrieparypbl? OTBET NOSICHUTE.

12. Chopmynupyiite npaBuio Baat-I'odda, mpuBeanre ero MareMaTHIeCKOE BBIPAKCHHE.

13. Yo moka3eiBaeT TeMieparypHbiii koadduuueHT ckopoct peakuuu? Kak oH o003HavaeTcst U
4eMy MOKET OBITh paBeH?

14. Uro takoe 3¢ddextuBHOE coymapeHue vactun? Kak u3MeHseTcs HEepreTHKa CUCTEMbI NMPHU
Mepexo/ie OT UCXOTHBIX peareHTaM K nmpoaykram peakuuu? [IpuBeaurte rpadguueckuii mpumep, OTBET MO-
SCHUTE.

15. Yro Takoe sHeprus aktuBanuu peaknun? Kak ona o6o3Havdaercs, B ueM u3mepsercs? OT gero
oHa 3aBUcHUT? Kak cBsI3aHBI CKOPOCTh PEAKLIMU U YHEPIHsI aKTUBALIUN?

16. [IpuBeaute ypaBuenune Appenuyca. [losicHuTe, Kakiue BETMYMHBI B HETO BXOJAT U KaKylO 3aBH -
CUMOCTb YCTaHABJIMBAET 3TO YPABHEHHUE.

17. Yto Takoe kaTanuzarop? KakoB MeXxaHU3M JIEUCTBUA KaTaiauzaropa?

18. Maiite ompeneneHre XMMHUECKOr0 paBHOBecHs. UTO Takoe paBHOBECHAsl KOHILIEHTpalUs Be-
mecTtB? Kak oHa o0o3HayaeTcs?

19. Yto Takoe koHcTaHTa paBHOBecusa? Kak oHa o0o3Havyaercs? Hanummre MareMaTnueckoe BbI-
paXkeHHe JJIs1 KOHCTaHThl PaBHOBECHS, MOSCHNUTE, KAKHE BEJIMYMHBI TaM UCIONIB3YyIOTCS? KakoBbl paBuia
3aMMCH KOHCTAHTBhl PAaBHOBECHS, €CIIM B XMMUYECKOM peaklUy y4acTBYIOT TBEpHbIC MM I'a3000pa3HbIe
BemecTna’?
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20. Kakue (axropsl BIMSIOT HA CMELICHHE XMMUYecKoro paBHoBecusi? IlosicHure, 4To O3HayaeT
CMEIIeHNE XUMUYECKOTO PAaBHOBECHSI «BJIEBOY», «BIIPABO»?

21. Chopmynupyiite npuniun Jle-Illarense. Kyna cmemiaercs paBHOBECHE MPU MOBBIMICHUU HITU
MOHWKEHUH TeMIIepaTyphbl, JaBICHUS, KOHLIEHTpaluu?

PA3JIEJI 8. DJIEKTPOXUMMNYECKUE ITPOLECCHI. KOPPO3MA METAJIJIOB.

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

2. YTO Takoe OKMCIUTENbHO-BOCCTAHOBUTENBHBIE peakiuu? JlaiiTe onpeaesieHne NOHATHAM «CTe-
IIEHb OKHCIICHUS», «BOCCTAHOBUTENBY, «OKHUCIUTENb», «OKHUCICHHE», «BOCCTaHOBiIeHHE». [IpuBenute
MPUMEDPBL.

3. Uro Takoe 31ekTpoasl? M3 yero u3 uzroraBnuparoT? Kakue mporecchbl IPOUCXOAAT Ha MOBEPX-
HOCTH METaJUIMYECKOTO IEKTPOJa P MOIPYKEHUH €T0 B paCTBOP MOHOB 3TOTO e MeTasuia?

4. Kak o0pa3yercst TBOWHOM 2IEKTPUUIECKUi cJIoi? UTO Takoe AIMEKTPOIHBINA MOTEHITHANT?

5. Yrto Takoe paBHOBECHBIH 37eKTpoAHbII noTeHuuan? Kak o o603Hauaercs, B 4eM u3Mepsercs?
Urto xapakrepusyer 3T1a BenuuuHa? OT 4yero oHa 3aBUCUT?

6. Uto Takoe CcTaHIapTHBII BONOPOIHBIN 31eKTpoa? st yero oH ucnonbs3dyercs? Yemy paBeH ero
ANEKTPOAHBIA MOTEHIUAT?

7. Uto Takoe CTaHAAPTHBINA >IEKTPOIHBIN moreHan Metaa? Kak on o6o3Hauaercs, B 4eM U3-
MepseTcsa? Uto xapakrepusyeT TaHHas BenurHa? Kakue 3HaueHus OHa MOKET MPUHUMATh?

8. OT xakux (PaKTOpOB 3aBUCHUT IJIEKTPOAHBIN moTeHuuan? [IpuBeauTe MoiHOE U COKPAILICHHOE
ypaBHeHus1 HepHcra. [losicHuTe, Kakue BEIUYMHBI TaM HCIOJIB3YIOTCS. B Kakux ciaydasx MCHOJIb3YIOTCS
3TH ypaBHEHUS?

9. Uto moka3pIBaeT psij JIEKTPOXUMHUUECKUX HaNpspKeHU MeTauioB? Kak pacnosioxkeHbl MeTa-
761 B 3ToM psany? C ueM cBsi3aHa BOCCTAaHOBHUTEIbHAS CIOCOOHOCTh METAJIIOB?

10. YUto Takoe rampBaHu4eckuii anemMeHT? U3 yero on cocrout? M300pa3ute yCTpONWCTBO rajbBa-
HUYECKOT'0 3JIEMEHTA.

11. Kak 3apsi’KeHbl KaToJl M aHOJI B TaJIbBaHUUECKOM 3yieMeHTe? Kakue npouecchl NpoTeKarT y UX
noBepxHocTu? ['1e BOBHUKAET 3JEKTPUUECKUN TOK B rajbBaHUYECKOM 3jieMeHTe? B kakoM HampaBieHUH
JBHUKYTCS JJIEKTPOHBI B TAJIbBAHUYECKOM JIEMEHTE?

12. Ha nmpumepe raapbBaHUYECKOro 31eMeHTa Janmamsa-Ako0u paccKakuTe Kakue dJIeKTPOXUMUYe-
CKHe€ MPOLECCHI TaM NpoTeKarT. Hanuinre ypaBHEHUS peakinid Ha KaToJle U aHOJIE.

13. Kak 3anuchIBaeTcsi cxeMa rajibBaHudeckoro snementa? [IpuBeaure npumep.

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

15. Yto Takoe snmektposn3? M3 4ero cocTouT cuctema, rjae mpoTekaeT aekTponn3? M3o6pasute
rpadu4ecKH.

16. Kak 3apsiKeHbl KaToJ U aHOJ IpH 3JIeKTpon3e? Kakue npoueccsl NpoTeKanT Yy MOBEPXHOCTH
ANEKTPOAOB?

17. Kakue TUMbl 3JE€KTPOJOB HCIOIB3YIOTCSA MpH 3ekTposuse? M3 4yero oHu M3roTaBiuBarOTCA?
IIpuBenuTe npUMepsI.

18. KakoBbl 3aKOHOMEPHOCTH MPOTEKAaHMs SJIEKTpoJu3a B paciuiaBax? Kakue mponeccsl mpoTe-
KaroT Ha aHoze u karozae? Ilpusenure npumep.

19. KakoBbl 3aKOHOMEPHOCTH MPOTEKAHMS AJIEKTpoJin3a B pacTBopax? Kakue mpoueccsl mpoTe-
KaroT Ha aHoze u karozae? IIpuBenure npumepsl.

20. Chopmymmpyiite 1 u 2 3akonsr Papanes. [IpuBeaure nx MareMatudeckoe Beipakenue. [losic-
HUTE, KAKUE BEJIMYMHBI TaM MCTOJIB3YIOTCA U UX €AMHUIIBI n3MepeHust. sl Kakux pacueToB MPUMEHUMBI
9TH 3aKOHBI?

21. Yro Takoe BbIXo[ 1O TOKY? Kak ero MoxHO paccuuTath?

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

23. Uto Takoe xummueckas kopposus? B kakux cpemax oHa mporekaer? Kakue ObIBarOT THIIBI XHU-
Muueckoi kopposuun? Ilpusenure npumepsl.

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

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

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

27. UTo Takoe 3JIEKTpOXuMHUUYECKas Koppo3us? B kakux cpegax oHa mpoTeKaeT?

28. B uem 3akii04aeTcsi MEXaHU3M AIIEKTPOXUMHUYECKoN koppo3uu? Kakas cpena eit crocoOcTBy-
er?

29. Ha npumMepe KOppO3UHU CTalIM KUCIOPOAOM BO3AyXa BO BIAXKHOH Cpele MOSCHUTE MEXaHU3M
MIPOTEKAaHMS SJIEKTPOXUMHUYECKON KOPPO3HUH.

30. Kakue meramisl Hanbosee moBep>keHbl Koppo3unu? IloyeMy HEKOTOpbIe METallIbl, HECMOTPS
Ha MX BBICOKYIO BOCCTaHOBHUTEIBHYIO CIIOCOOHOCTH, HE MoaBepraiorcsi kopposuu? Ilpusenurte npumepsl
TaKMX METAJIJIOB.

31. [lepeuncaure METOBI 3aUIUTHI METAJJIOB OT KOPPO3HH.

32. Yto Takoe nerupoBaHue MetauioB? Kakue BemiecTBa BBHICTYMAIOT JISTHPYIOUIMMHU J100aBKaMu
M KaKk OHU BIIMAIOT Ha cBoMcTBa Metayia? [loyemy mpu JermpoBaHHM MeTajla CKOPOCTh KOPPO3UM 3a-
memsiercs? Yem 00yCcIOBIEHO TO, YTO COBPEMEHHBIE CTAJIU SIBJIAIOTCS HEP)KaBEIOLTMHU?

33. Yto Takoe 3aluTHbBIE MOKPHITUS? 3 4ero OHM U3roTaBiInBarOTCs?

34. B yem omIM4yMe KaTOIHBIX U aHOJIHBIX METAIIIMYECKUX MOKpBITUI? [losicHUTE MeXaHU3M 3a-
IIUTHI TAKUX MMOKPBITUI Ha npuMepax. Kakue HeToCTaTKK €CTh y TOTO WM MHOTO THIIA MTOKPBITHSA?

35. U3 yero m3roraBiIMBalOT HEMETAIMUYECKHUE 3aliuTHBIE NOKpbITUA? [IpuBenure nmpumepsl. Ka-
KOBBI HEJIOCTATKH TaKUX IMOKPBITUI?

36. Ha uem ocHOBaHBI METO/IbI MIEKTPOXUMHUUECKOM 3aIUThI? [I0sICHUTE MEXaHU3M 2JIEKTPOXUMHU -
YECKOW 3alUThl HA PUMEPE METo/a MPOTEKTOPHOI 3aIIUThI CTaJILHOTO TPYOOIPOBOIa B MOPCKOM BOJIE.

37. YUrto Takoe kaToaHas U aHoAHas 3amuTa’? IloscHUTE MEXaHU3M 3aIUThHI HA IPUMEpax.

38. Pacckaxkxute 00 M3BMEHEHHH CBOMCTB KOPPO3UOHHOM cpenbl. Kakumu cnocobaMu OHO JOCTHTa-
ercs?

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

14.1.3. Tembl HHANBUAYAJTBbHBIX 32/1aHUI

NunuBunyanpHOe 3a1anne « OCHOBHBIC TTIOHATHUS U 3aKOHBI XUMUM)

1. OnunakoBoe 1 yucio mosekyn B 0,5 r azora u 0,5 r Mmerana?

2. BeraucnuTh MOJISIPHYIO Maccy BelecTBa, eciiu Macca 500 mi ero mapos nipu 87 0C u naBieHun
96 xIla paBna 0,93 .

3. Haiitu QaxTop 3KBUBaJEHTHOCTH M SKBUBAJIECHTHYIO Maccy 3JIEMEHTOB B coenuHeHusx: MgO,
NiCl2, CaF2.

4. Haittu sxBuBanienTHoie Maccel coequnenuii: HNO3, Cr(OH)3, Co(NO3)2, P20S5.

5. Ompenenute 06beM a3ora (H.y.), UCMIOIB30BAHHOTO IS CUHTE3a aMMHUaKa, €CJIH MOIy4YeHo 8,5 T
MIPOJTYKTa PEAKIIUH.

NupuBunyanbHoe 3aaanue « CTpoeHre aToMa. IEPUOJUIYECKUN 3aKOH

Y IEPUOJNYECKAsl CHCTEMA XUMUYeCKHX eMeHToB [[.1. MenneneeBa»

1. Hanuumre 31eKTPOHHbIE KOHGUIYPALMH CIEAYIONMX aTOMOB U HOHOB: In, Ba2+, Cl.

2. B kaxo#i rpymre, HoArpyIie u nepuojie Haxogutces 3nemeHT Sb? K kakomy ceMeicTBy OH OTHO-
cutTca? YKaKHUTe, KAKUE AJIEKTPOHBI Y 3TOTO 3J€MEHTA SBJISIOTCS BaJIeHTHbIMU. KakoBa MakcuMalibHast Ba-
JIEHTHOCTH 3TOrO 37eMeHTa? [IpuBeauTe 3MEKTPOHHO-TpaPUIECKOe M300pKEHUE BAJICHTHBIX AJIEKTPO-
HOB, OIUILUTE UX COCTOSIHUE KBAHTOBBIMU YUCIIAMHU.

3. B xakom niepuojie, TpyIie U NOArPYNIe HaAXOIUTCS 3JIEMEHT, €CIIM €r0 AJICKTPOHHAs KOHPUTY-
parus 3akanunBaeTcst Ha 6s25d10. HazoBute 310T 21ement. Kakumu cBoicTBaMu 001a1a€T 3TOT 3JIEMEHT
— OKUCTUTEHHBIMH WM BOCCTAHOBUTEIBHBIMU? OOBSICHUTE TIOYEMY.

4. Kakoit u3 snementoB — Mg unu Cl Oyznet obnaaats 6osiee BRIPAKEHHBIMH HEMETANTMYECKUMU
cBorictBamu ? Kakumm cBoiicTBaMu OymyT 00jajaTh COCIUHEHHSI ITUX AJIEMEHTOB — KHCIOTHBIMH WU
OCHOBHBIMU? OOBSCHUTE C TOUKH 3PEHUS DTCKTPOHHOM KOH(PUTYPALIUU U TTOJIOKEHUS IIEMEHTOB B TepH -
OJINYECKOI CUCTEME.

5.V kakoro snemeHTa paauyc aroma 6ombiie — y Li unu Cs? OObsICHUTE C TOYKH 3PEHUS HJIEK -
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TPOHHON KOH(UTYpAIIUH U TOJIOKEHHUS HIEMEHTOB B IEpUOMUECcKoi cucteme. Kak 310 BIuseT Ha ux xu-
MHYECKHE CBOMCTBA?

NunuBuayansHOE 3a1aHNE «XUMHUYECKASI CBA3b)»

1. M300pa3ute cTpyKTypHbIe (hOPMYIIBI CIEAYIONIUX COEIMHEHUN U YKaKUTE BaJICHTHOCTb U CTe-
IIEHb OKMCIICHHUS Ka)KIO0ro 3JIeMeHTa B 3Tux BemecTBax: Al203, As203, C12, H2S, CuSO4. Ykaxute THI
XUMHUYECKOM CBS3H JUISl KaXA0TO COEAMHEHUS.

2. Ompenenute TUN KPUCTAUTMUECKOW pemeTku it cneayrommx coenunenuit: NaF, CoSO4, Si,
Pb, N2. Kakumu ¢usznueckuMu CBOMCTBaMU (ITPOYHOCTH CBSI3U, TEMIIEpaTypa IUIaBJICHUS, MEXaHUICCKHE
CBOWCTBA, AJIEKTPOIPOBOAHOCTD) 00JIa1al0T IaHHBIE COSIUMHEHHS U TIoUYeMy?

3. [IpuBenuTe AMEKTpOHHO-TpadUUECcKOoe N300paKEHNE BAJICHTHBIX JIEKTPOHOB aTtoma P Bo Bcex
BO3MOXKHBIX COCTOSTHHSIX (OCHOBHOE, BO30yxkeHHoe). Kakyio BaJIeHTHOCTh MOXET MPOSBIATH (hocdop B
3TUX cocTosHUAX? [IpuBeanTe MpuMepsl COSMHEHUH, YKaXKUTE BAJICHTHOCTH ocdopa.

4. Kakyto reomerpuio umeer mojuekyna AlF3? [lpuBenure snekTpoHHO-Tpaduueckoe n3odpaxe-
HUE BAJICHTHBIX JIEKTPOHOB B3aMMOJICHCTBYIOIIMX aTOMOB, YKaKHUTE, KaKH€ U3 HUX y4acTBYIOT B 00pa3o-
BaHUM XUMHUYECKUX cBs3eil. KakoB tun rubpuamsanmu atoma amoMuHus? Hapucyiite npocTpaHcTBeH-
HYIO CTPYKTYpPY 3TOM MOJIEKYJIbl, TOKaKUTE MEPEKPhIBAHNE aTOMHBIX OpOUTANIel, YKaKUTE TUIIbI CBSI3Eil
(m,0).

5. Vcnonb3ys 3HaY€HUs] OTHOCUTEIBHOM AJIEKTPOOTPHULIATEIBHOCTH, PACIIOIONKUTE CIAEAYIONIUE CO-
enuHeHus B nopsake Bo3pacTanus noHHOCTH cBsizu: NaCl, CuCl, AgCl, AuCl. Hapucyiite ux cTpyKTyp-
HbIe (OPMYJIBI U YKQKUTE, K KAKOMY aTOMYy CMEIIAeTCsl 3JIEKTPOHHAs MIIOTHOCTh B 3TUX COCIUHEHUSX.

NuauBuayanbHoe 3aganie « OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX COEIMHEHUI

1. Hanumute Gopmysnbl BelecTB: Cynb(ar JIUTuUsl, nepxjiopaT aMMOHHUs, HOU CBUHILIA, THIPOK-
cun Mapranua (II), runpokcun marnusi, oprodochopHasi KUCIIOTa, a30TUCTAs KHUCIOTAa, OKCHJl CBUHIIA
(IV), oxcua xpoma (VI), okeun docdopa (I1I).

2. Ha3zoBute cieayrolume COEINHEHUS 10 COBPEMEHHON HOMEHKIIAType M YKaKUT€, K KaKOMY
KJIACCy HEOPTaHMUYECKUX COeTMHEHUH (KUCIIOTHI, COIH, OCHOBAHUS, OKCH/IbI, OMHAPHbBIE COCTUHEHHS) OHU
otHocstes: CdS, H2SO3, LiH, TiO2, KMnO4, RbOH, HCIO, Mg3N2, Sn(OH)2, MnO. Hanumute ypas-
HEHUS 3JIEKTPOIUTUYECKON TUCCOLUALMN ITUX COCAUHEHUN.

3.Hanumure ypaBHEHUS peaxiuii:

a) Ag + HNO3(konn) =...; 6) Fe203 + NaOH =...; B) CaCl2 + Na2CO3 =...;

r) Ca(OH)2 + H3PO4 =...; n) Si+02 =...;e) CaO + SiO2 =...; x) H2 + CI12 =...;

3) Li +H20 =...; u) HI + AgNO3 =...; x) SO2 + H20 =...

4. Kakue mpoayKTbl MOTYT OBITh MoJy4eHbl B pesyinbrare peakuuu Zn(OH)2 ¢ HCI? Hanummure
YpaBHEHHUS PEaKINi, YKaKUTE TUIIBI 00pa3yromuxcs coiei (Kucias, OCHOBHAs, HOpMaibHasl), TaiTe Ha-
3BaHMsI IOJIyYEHHBIM COEAMHEHUSIM.

5. Hamumure ypaBHEHHS peaklUil, C MOMOIIbI0O KOTOPBIX MOKHO OCYIIECTBHUTH CIIEIYIOIINE
npespamenus: Fe — FeO —FeSO4 — Fe(OH)2 — FeCl2.

NunuBuayansHoe 3amanue «PacTBopbi»

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

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

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

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

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

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

NHauBuyanbHOE 3a1aHNE « DHEPTEeTUKA XUMUYECKHUX MTPOLIECCOB. XUMHUYECKask TEPMOIUHAMUKA)

1. PaccuuTaiite TernoBoi 3((deKT peakiyu, 3anuIIuTe TEPMOXMMUYECKOE yPaBHEHUE PEaKIIHH.
CxonbpKko Oapust ¥ KUCJIOpO/a B TpaMMax BCTYIHJIO B PEAKIINIO, €CIU B Xoze Heé Beiaenunoch 2740 kJx
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TEIJIOTHI?

2Ba(tB) + O2(r) = 2BaO(T1B)

2. PaccunTaB n3MeHeHue sHeprun I'ud6ca, ycraHoBuTe, MpH Kakoil Temreparype Hanbojee Bepo-
SATHO MpoTeKaHue JaHHou peakuuu — rpu 25 0C wmaum mpu 100 0C?

ZnO(tB) + CO(T) = Zn(TB) +CO2(T)

3. Iokaxkute pacyeToMm, MpU KaKUX TEeMIIepaTypax BO3MOXKHO MPOTEKaHHHM PEaKLUU B MPSIMOM
HaIpaBJICHUU.

N2(t) + O2(T) = 2NO(T1)

NunuBuayansHOE 3a1aHue « XMMHYECKAs] KHHETUKA. XUMUYECKOE PAaBHOBECHEY

1. HanmummTe KNHETUYECKOE YPAaBHEHUE PEAKIIUH:

C(tB) + H20(T) = CO(T) + H2(T)

Kak m3MeHHTCS CKOpOCTh pPEaKIMM, €CJIM: a) B CUCTEME YMCHBIINTH JaBJIeHHE B 3 pasa; 0) yBe-
JUYUATH KOHLIEHTPALMIO 1apOB BOABI B 3 pa3a; B) yMEHBIINTH KOHLIEHTPALIMIO 1apOB BOJbI B 2 pasa.

2. OnpeaenuTh TeMIepaTypHblid K03((OUIHUEHT CKOPOCTH PEAKIMH, €CIIU TPU MOHMKEHUN TEeMIIEe-
patypsl Ha 45 0C peakuus 3amennwiach B 25 pas.

3. Peaknus nporekaet ripu 20 0C. DHeprust akTUBAIIMU PEAKIIMU B OTCYTCTBUM KaTajn3aTopa paB-
Ha 75 k/[x/Moinb, a B mpucyTcTBuM Katanuzaropa — 50 k/x/Monb. Bo ckonbko pa3 Bo3pacTaeT CKOPOCTh
peakiuu B IpUCYTCTBUM KaTaiau3aTopa?

4. B xakoM HarpaBiIeHUU OyAET MPOUCXOIUTH CMEIICHHE PABHOBECHSI PEaKIH

S(tB) + 2N20(r) = SO2(T) + 2N2(T) ; AHM0=-460 x /%

€CJIM: a) YBEIMYUTh TeMIIEpaTypy; 0) yMEHBIIUTH JIaBJICHUE B CUCTEME; B) YBEIUUUThH KOHIICHTpA-
uto okcuna azora (I).

5.3anuimTe BHIpa)KEHUE KOHCTAHTBl PABHOBECHS Ul PEaKLIUU:

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

BbIuncnuTh KOHCTaHTY paBHOBECHS PEaKIMM, €CJIM HadanbHas KoHueHTpanus H2 Obuta pasna 0,5
MOJIb/J1, HaYalibHasl KoHLeHTpanus 12 - 0,2 Moib/1 1 K MOMEHTY paBHOBecHsl nmpopearuponaio 20% Bozao-
pona.

NunuBuayansHOE 3a1aHue «DIEKTPOXUMUUYECKHE npoliecchl. Koppo3usi MmeTannoB»

1. 3anmcaTh cxeMy TaJbBaHUYECKOTO AJIEMEHTA, COCTOSILIET0 M3 KOOAJIBTOBOIO M KaJMHEBOTO
AIIEKTPOJIOB, MOTPYKEHHBIX B PACTBOPBI CBOMX COJICH; HANMCATh YpaBHEHHUsI 3JIEKTPOAHBIX MIPOIECCOB; Ha-
[MCaTh YPaBHEHUE PEAKIUH, KOTOpask MPOTEKAET B FaJIbBAHUUYECKOM DJIEMEHTE; pacCUUTaTh 3JIEKTPOJIBU-
KYILIYIO CHUJIY TaJlbBAaHUYECKOTO 3JIEMEHTA MPU CTAaHAAPTHBIX YCIOBUSAX; PACCUUTATh 3JIEKTPOABIKYIIYIO
CHIly TajbBaHWYecKoro sjeMmeHTta npu temneparype 30 0C u konuenrpamusx monoB C(Cd2+) = 0,4
moutb/it; C(Co2+) = 0,3 momb/.

2. lnd cnenyrolux BEIIECTB HAaMcaTh YPAaBHEHUS AJIEKTPOJHBIX MPOLIECCOB IIPU IEKTPOIU3E U
yKa3aTh, KaKue MPOIyKThl 00pa3yloTcs Ha KaTo/Ie U aHOAE:

a) pacriaB CaBr2 ¢ unepTHbIMH 3JeKTpogaMu; 0) pactBop HBr ¢ IIMHKOBBIM aHOZOM; B) pacTBOP
Sr(NO3)2 ¢ rpadutoBeiME 3J1ekTpoaaMu; T) pacTBop CoSO4 ¢ HEpaCTBOPUMBIMH AIICKTPOAAMH.

3. Kakue npoaykTsl 00pa3yroTcst pH 3eKTpoiuse BogHoro pactBopa KCl ¢ muHepTHBIME 371€KTpO-
namu? Hamuimre ypaBHEHHS SJIEKTPOJIHBIX MPOIECCOB. BhIUMCINTL Maccy WM 00beM IPOAYKTOB Ha
ANIEKTPOJIaX , 00Pa3yIOIUXCS PU NPOITyCKaHUU Toka cuitoit 10 A B Teuernun 30 MUHYT, €CIIH BBIXOJ TIPO -
nykra coctapigeT 70%.

4. CocTaBUTh CXEMY KOPPO3MOHHOI'O T'aJIbBAHUYECKOIO 3JIEMEHTA, BO3HMKAIOIIETO BO BIIAKHOM
BO3/yX€ IPU KOHTAKTE aJlOMUHUS U XpoMa. Hammcars ypaBHEHUS 3J€KTPOIHBIX MPOLIECCOB U ypaBHEHUE
poluecca KOppo3uH.

5. LIMHKOBYIO TJIACTHUHY, TOKPBITYIO MEJIbIO, OMYCTHJIM B PAaCTBOP CEPHOM KUCIOTHI. Omnpenenure
TUII TIOKPBITUS, HAITUIINTE YPABHEHMSI AJIEKTPOJHBIX IIPOLIECCOB KOPPO3UHM, €CIIN MOKPBITUE HE pa3pyllie-
HO U B CJIy4ae €ro pa3pylleHus, COCTaBbTE CXEMY TaJIbBAHUYECKOTO AJIEMEHTA.

14.1.4. Bonipocbl Ha caMONOATOTOBKY
[TpenmeT xumMuHu. ATOMHO-MOJIEKYJIIpHAst Teopusl. OCHOBHBIE MOHATHS: aTOM, MOJIEKYJa, XUMUYE-
ckull anemeHT. [IpocTeie U ciiokHbIe BelecTBa. SABiaenue aymotponuu. MosnekymsipHas macca. Moib. Mo-
asipHas Macca. CTeXHOMETPUYECKHE 3aKOHBI: 3aKOH SKBUBAJICHTOB (TIOHATHE SKBUBAJICHTA U HKBUBAJICHT -
HOM Macchl), 3aKOH MOCTOSIHCTBA COCTaBa XMMHUECKHX COECIUHEHHH. ['a30Bble 3aKOHBI: 3aKOH OOBEMHBIX
OTHOILIEHUH, 3aKOH ABoraapo. Ilepnonuueckuii 3akoH U TEOPUs CTPOCHUSI XUMUYECKUX COEIMHEHUN.
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CrpoeHue aroma u nepuoanyeckas cuctema 3JieMeHTOB. KBaHTOBO-MeXaHnYecKast MOJIETb aToMa.
AtomHas opoutans. ®opma aToMHBIX opouTtanei (s, p). KantoBeie uucna. [puamun Ilaymu. [TpaBumno
I'yana. IpaBuno Kneukosckoro.

[lepuonmueckast cuctemMa M MOPSAOK 3aMOJHEHHS] YHEPIeTUYECKUX YPOBHEH B CTPYKTYpE aToMa.
Panuycel aTOMOB ¥ HOHOB. DJIEKTPOOTPULIATETbHOCTh. DHEPTUs HOHU3ALMH, CPOJCTBO K 3IEKTpony. M3-
MEHEHHE CBOWCTB 3JIEMEHTOB U UX COEMHEHMI MO0 NIEPUOJIaM U TpyIIam.

OcHoBHbIE BUBI XMMHUECKOM cBs13U. [Ipupoaa xummudeckoil cBs3u. XapakTepUCTUKH XUMUYECKON
cBs3u. KoBasieHTHasi CBsI3b, MEXaHU3MBI €€ O0pa3oBaHUs: OOMEHHBIN, JTOHOPHO-aKIeNnTOpHBINA. [lomsp-
HOCTh KOBQJICHTHOM CBsI3H. Teopus BaJCHTHBIX CBSI3eH U OOBSCHEHUE BAJICHTHOCTU JIEMEHTOB METOIOM
BaJICHTHBIX CBs3eil. OCHOBHOE M BO30YKIIEHHOE COCTOsIHUE aToMma. [IpocTpaHCTBEHHAs CTPYKTypa MOJIE -
Kyl Tunel cBsazel — o, . MoHHas cBA3b. Merajunyeckas cBA3b. PU3MUECKOE COCTOSHHUE BEIECTBA.
TBepaoe Teno. DHeprus KpUCTAUTMYECKON PEeIIeTKH. THITbl KPUCTAUIMYECKUX CTPYKTYP U UX CBOMCTBA.
[Tonsitre rubpuan3anyu. OCHOBHBIC TUITHI THOPHIU3AIINH.

OCHOBHBIE KJTaCChl HEOPTaHUYECKUX COCMMHEHUN. Peakronnas crmocoOHoCTh BemecTB. Kiraccu-
dukanus XuMu4Ieckux coequHeHnit. Ctenenp okucieHus. OCHOBHBIC KJIACChl HEOPTAHUUYECKHUX COEIUHE-
Hui. KuciaoTel, conu, OCHOBaHMS, OKCHIBI, MX KiaccH(UKAIUs M XUMUYECKHE cBoMcTBa. KuciotHo-
OCHOBHEBIE CBOWCTBa BemiecTB. CBolicTBa aM(oTepHOCTH. PeakimonHas crnocoOHOCTh aM(pOTEPHBIX OKCH-
JIOB ¥ TUAPOKCHIOB. Turbl cosieid. I3MeHeHne KUCITOTHO-OCHOBHBIX CBOMCTB 3JIEMEHTOB MO MEpUOJaM U
TpyIIIaM.

PactBopel, Tumbel pactBopoB. Ilpomecc pactBopeHus. CrnocoObl BBIpaXEHHS KOHIICHTPAIUH
pactBopoB. PactBopumocTs. IlepeHachllieHHbIe pacTBOPBLI. DHEepreTuka pactBopenus. Kpucramioruapa-
Thl. CBOKMCTBa pacTBOPOB HeANeKTpoauToB. OcMmoc. 3akoH Baut-T'ohda. 3akon Paymsa. Temmeparypa ku-
MEHUS U 3aMep3aHusi pacTBOPOB. Teopust 31EKTPOIUTHUECKOU Auccouuanuu. CTeneHb TUCCOIMAIuy,
KOHCTaHTa aucconuanuu. M3ororndeckuii kodhdunreHT. CBOHCTBA paCTBOPOB AIEKTPOIUTOB.

Xumunueckas tepMoguHaMuka. [loHaTue XumMuuecko cucteMsl. Tumbl cucremM. PaBHOBECHOE CO-
CTOSIHUE CUCTEMBI. TUITBI TEPMOANHAMUYECKUX MPOLIECCOB: 00paTUMble, HEOOpAaTUMbIE, CAMOIPON3BOJIb-
HbIE, paBHOBeCHbIe. OCHOBHBIC TTOHITHS TEPMOAWHAMUKH: BHYTPECHHSISI SHEpTUs, padora, Temiora. [lep-
BBIN 3aKOH TepMoanHaMuKu. [lonstue sHTanbnuu. TermnoBoi 3h(eKT peakiuu, 3K30TEPMHUUESCKUE U DH-
JOTEPMHUUECKHE peakinu. TepMOXUMHUYECKHE YpaBHEHUS U UX 0cOOeHHOCTU. CTaHAapTHBIE TEIUIOTH 00-
pasoBaHuA BeHIECTB. 3aKOH ['ecca, cneacTeue u3 3akoHa ['ecca. [Tonsarue snTponuu. Bropoii u Tpertuii 3a-
KOH TepMoArHAaMHUKH. CaMOIPOU30BOIbHBIE MPOLIECCHl. DHTAIBIUIHBIN H SHTPONUHHBINA (PAKTOPHI XUMU -
yeckux peakiuii. Jueprus ['udoca.

XuMuyeckasi KUHETHKA. ['oMoreHHsle U reteporeHHsle peakinu. CKOpOCTbh XUMUYECKON PEAKIUH.
®aKTOpHI, BIUSIOLUIME HA CKOPOCTh peakiu. BiusHUe KOHIIEHTpALMM Ha CKOPOCTh PEAKIMU. 3aKOH JIei -
cTBytonux mMacc. Koncranra ckopoctu peakiuu. Binusinue TeMnepaTypsl Ha CKOpOCTh peakuuu. [IpaBumo
BanTt-T'odda. DHeprus aktuBanuu u ypaBHeHHEe AppeHnyca. 3aBUCUMOCTh CKOPOCTH PEAKITUU OT KaTajlu-
3aropa. Karanm3z OOpatumbie ¥ HeoOpaTUMble XHMHYECKHE pEaKIHH. XHUMHUYECKOe pPaBHOBECHE.
KoncranTa paBHOBecHs. 3aKOH AeMCTBYrOIMX Macc s paBHoBecus. [Ipunuun Jle-lllarense. CaBur xu-
MHUYECKOTO paBHOBECHSI.

OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE peaklny. CTENeHb OKUCIEHUS, OKUCIEHUE U BOCCTAHOBJIE-
HUE. DIEKTPOJHbIE MPOLECChl. DIEKTPOJIHbIe MoTeHUUaln. YpaBHeHue HepHcra. ['anpBannueckuil sie-
MEHT. DJIEKTPOXUMUYECKHE MTPOLIECCHI. DIEKTPOABIKYILAs CUJla rajlbBaHUYECKOro aneMeHTa. Ctanmapr-
HBIM BOJOPOAHBIN IEKTPOJ. DJEKTPOIU3 B paciulaBe. DJIEKTPoau3 B pacTBope. 3akoHbl Papanes. Boixon
1o Toky. Koppo3us MeTamioB: XuMu4yeckasi, SJeKTPOXUMUYECKasl. 3aluTa METANIOB OT KOPPO3UHU

dazoBbie paBHOBecusi. daza, rereporeHHas u romoreHHas cucrema. IIpasuino a3z ['mb6oca. Cre-
NeHb CBOOOJbI, KOMIOHEHT. OJTHOKOMIOHEHTHBIE CUCTeMbl. J[narpamma cocTosiHus BOJbL. J{MarpaMmbl
MJIaBKOCTH JABYXKOMIIOHEHTHBIX cUCTeM. DBTeKTUKA. [IpaBuio peruara. TBepabie pacTBOPHI U UX THUIIBI.

DU3HKO-XUMUYECKUNA aHAIIN3.

14.1.5. Bonpocsl nugdepeHIIUPOBAHHOIO 3a4eTa
1. Tlpenmer xumuu. ATOMHO-MOJEKYsipHast Teopust. OCHOBHBIE MOHATHS: aTOM, MOJIEKYJa, HOH,
xumMuueckuil snemeHt. IlpocTeie u crnoxkHblie BeuiecTBa. Monb. MonsipHast Mmacca. DKBUBaJIEHT, YKBHBa-
neHTHas Macca. 2. CTeXMOMETpUUYECKHE 3aKOHBI: 3aKOH SKBHBAJICHTOB (TIOHATHE DKBUBAJICHTA U DKBUBA-
JIEHTHOM MaccChl), 3aKOH TOCTOSIHCTBA COCTaBa XMMHYECKHUX COEIWHEHUU. 3. ['a30BbIe 3aKOHBI: 3aKOH
00BEMHBIX OTHOIIEHUH, 3aKOH ABOTaapo, 3aKOH SKBUBAJICHTOB. 4. CTpoeHHe aToMa U MePUOAUYECKas CHU-
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cTeMa s1eMeHToB. KBaHTOBO-MexaHW4ecKast MoJiesib atoMa. AToMHasi opOuTans. Popma aTOMHBIX OpOu-
taneu (s, p). 5. Ksanroseie uncna. [Tpunmun [Naym. [IpaBuno I'yana. IpaBuno Kneukosckoro. 6. [lepuo-
JINYECKas CUCTEMA U NOPSAOK 3aMOJHEHUs] SHEPreTUYECKUX YPOBHEM B CTPYKType aroma. 7. Pammycsl
aTOMOB M HOHOB. ODJIEKTPOOTPULIATEIBHOCTh. DHEPIUs MOHU3ALUH, CPOACTBO K AIEKTPOHY. M3MeHeHne
CBOICTB 2JIEMEHTOB M UX COEIUHEHMH IO mepuojam u rpynnam. 8. OCHOBHbIE BUbl XUMUYECKON CBSI3H.
[Ipupona xumMUYeCKOU CBA3U. XapaKTEPUCTUKHW XUMHUYECKON CBsI3HM. 9. KoBajeHTHasl CBsI3b, MEXaHU3MBbI
ee oOpazoBaHus: OOMEHHBIH, JOHOpHO-aKienTopHbId. 10. [TonspHOCTH KOBaJeHTHOH cBsi3u. Teopus Ba-
JICHTHBIX CBSA3€H U OOBSCHEHUE BAJICHTHOCTHU 3JIEMEHTOB METO/IOM BaJICHTHBIX CBsA3eil. OCHOBHOE U BO3-
OyxnenHoe cocrosHue aroma. 11. [IpocTpancTBeHHas cTpykTypa Mojeky:. Tunsl cszeit — o, w. 12. Mon-
Has cBA3b. Metaimuueckas cBs3b. 13. dusnueckoe coCTOsTHUE BemiecTBa. TBepaoe Teno. DHEeprus Kpu-
CTAJUTMYECKON perieTKu. TUMbl KPUCTAIIIMUECKUX CTPYKTYp U UX cBoicTBa. 14. Knaccuduxanus xumu-
YeCKUX coeHeHud. buHapHbie coenuHenus, ux ocHoBHbIE TUIbl. CTeneHb okuciaeHus. Cocrtap OuHap-
HBIX coenuHeHHu. 15. KucaoTsl, cosm, 0CHOBaHUS, OKCH/IbI, X KIaCCU(UKALUA 1 XUMHUUYECKUE CBOMCTBA.
16. CgoiictBa ampotepHocTH. PeaknmonHas crmocoOHOCTh aM(OTEPHBIX OKCHAOB M THIPOKCHAOB. 17.
PactBopsl, Tunb pactBopoB. [Iporecc pacrBopenus.CiocoObl BbIpaKeHUs! KOHIICHTPALUU pacTBOPOB. 18.
PactBopumocTb. IlepeHachiieHHbIE pacTBOpbBl. JHepreTuka pactBopeHusd. Kpucrammoruapartel. 19.
CgoiicTBa pacTBOpoB HeanekTpoiauToB. Ocmoc. 3akoH Bant-I'opda. 3akon Payns. Temneparypa KumeHus
n 3amep3anus pactBopoB. 20. Teopust smekTpoiauTHueckor auccouuanuu. CTEneHb IUCCOLMAIUH,
KOHCTaHTa auccornuanuu. M3oronnueckuii koadduuuent. CBoWcTBa pacTBOPOB 3IEKTPOIUTOB. 21. Xu-
MuYecKas TepmoauHamMuka. [lonsaTrue xumudeckoit cucteMbl. Tunsl cucteM. PaBHOBECHOE COCTOSIHME CH-
crembl. 22. Tumbl TepMOAWHAMHYECKUX IPOLECCOB: OOpaTHMbIe, HEOOpaTHMbIE, CaMONPOU3BOJIbLHBIE,
paBHOBecHBIe. OCHOBHBIE TTOHATHUSI TEPMOJUHAMUKH: BHYTPEHHSS dHEPTUS, padoTa, Teriora. 23. [lepBorit
3aKoH TepMoanHaMuKH. [loHsTre sHTanbnuu. TernnoBoil A3 QeKT peakium, 3K30TepMHUUECKUE U SHAOTEP-
Mudeckue peakuuu. 24. Tepmoxumudeckne ypaBHEHHS U WX ocoOeHHOCTH. CTaHmapTHBIE TETUIOTHI 00-
pazoBaHusl BewecTs. 25. 3akoH ['ecca, cneactsue u3 3akoHa 'ecca. I[lonsitue suTponuu. Bropoii u tpetuit
3aKOH TepMOoAMHAMHUKHU. 26. CaMOTIPOH30BOIBHBIC MTPOIECCHl. DHTATBIIMUHBIA U SHTPOTTUHHBIA (DAKTOPHI
XUMHUYeCKUX peakuuid. JHeprus ['md6ca. 27. XumMudeckas KUHETHKA. [ OMOTeHHBIE U TeTEPOTeHHBIE PEakK -
. CKopocTh XUMUYECKOW peakiuu. DakTophl, BIMUSIONIME HA CKOPOCTh peakuuu. 28. BausHue KoH-
LIEHTPAlLlMU Ha CKOPOCTh pPEaKIMU. 3aKOH AeHCTBYIOIUX Macc. KoHcTraHTa ckopocT peakuuu. 29. Bius-
HUE TeMIepaTrypbl Ha cKkopocTh peaknuu. [IpaBuno Bant-T'ohda. DHeprus aktuBanuu u ypaBHeHHE Ap-
pennyca. 30. 3aBUCHMOCTb CKOPOCTH peakuuu oT Karaiuszaropa. Karamuz 31. OOparumbie 1 HeoOpaTH -
Mble XMMHUYECKHE peakiuu. XuMuueckoe paBHoBecue. KoHcTaHTa paBHOBeCHA. 3aKOH JEUCTBYIOIIUX
macc 115 paBHoBecus. IIpunnun Jle-Illatense. CaBur xummuueckoro paBHoBecus. 32. OKHCIUTENBHO-
BOCCTAHOBUTEIbHbBIE peakunu. CTeNeHb OKUCIEHUS, OKUCIEHUE U BOCCTAHOBJIEHUE. DJIEKTPOIHBIE MPO-
1IeCChl. DJIEKTpOHbIE TOTeHIMA. YpaBHeHHe HepHeTa. 33. ['anbBaHMUECKH 3JIEMEHT. DIEKTPOXUMUYE-
CKHE MPOLECCHI. DIEKTPOJABMKYIIAsA CUJIa FaJIbBAHUYECKOro 3JieMeHTa. CTaHIapTHBIN BOJOPOIHBIN AJEK-
TpoA. 34. DnexTponus B paciiase. DieKTpoau3 B pactBope. 35. 3akonsl Papaned. Boixon no Toky. 36.
Koppo3sust MeTamioB: Xxumuyeckas, aIeKTpoxuMudeckas. 37. 3anmra METauioB OT KOPPO3HUH.

14.1.6. Tembl J1abopaTOpHBIX padoT
Omnpenenenue TerioBoro 3pQexra peakuuyu HeuTpaau3anium
CKOpOCTh XUMUYECKUX peaklnid. XMMHUYECKOE paBHOBECHE.
Onexrponus. Kopposus

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajJamMm AJd JUll ¢ OTrPAaHHYCHHBIMHA BO3MOKHOCTAMMU
310POBbS U UHBAJIUA0B
I[J'IH JiiI ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMU 3J0POBbA U MHBAJIMAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6J'H/IIIa 14 — I[OHOJ'IHI/ITeJ'II)HBIe MaTtepuajibl OLUCHUBAHUA OJIA JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU
340POBbLS U UHBAJINOB

Kareropuu Bunpl TOIIOMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJIS U OLIEHKH
oOyJarommxcs MaTepHalioB pe3yJIbTaTOB O0y4YCHUS

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHbIC
paboThl, BOMIPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

C HapymieHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa
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C HapymieHusiMu
3peHus

CobecenoBaHue 1O BOTIPOCAM K 3a4eTY,
OIPOC 0 TEPMHHAM

[TpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYATIBHO)

C HapymieHusiMu
OIOPHO-
JIBUTATEJILHOTO
anrmapara

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

HpeI/IMYH_[eCTBeHHO JUCTaHIIMOHHBIMUA
METOAaAMU

C orpaHuueHUsIMH TIO
00ILIEMETUITMHCKIM
IMOKa3aHUsIM

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

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

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

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

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHsSI aCCHCTCHTOM 3aJJaHus BCIYX;

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

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

- NICbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCITOJIL30BAHNEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHAE OTBETOB YCTHO.

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

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

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