MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

JosyraesT NOgNHCa 3NEKTIOHMDR NDINHCkLH

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA I ITPOI'PAMMA JTUCHUITIVHB
Xumusa

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noarorosku / cneruanbHOCTh: 20.03.01 TexnocdepHnas 6e30nacHOCTb
HanpasnenHocts (mpo¢uis) / crienuanu3anys: YrnpasiieHue TexHocgepHoii 6e30macHOCTbI0
®dopma 0O0ydeHHS: OUHASA

QaxynpreT: PK®, PagnokoHcTpyKTOpCKHi GaKyJIbTeT

Kadenpa: PATIM, Kadenpa paanodieKTpOHHBIX TEXHOJIOTHH 1 IKOJIOTHY€CKOT0 MOHUTOPUHTA
Kypc: 1

Cemectp: 2

Y4eOus1ii man Habopa 2015 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 2 ceMecTp Bcero Ennaunner
1 Jlexnn 28 28 JacoB
2 IIpaxTryeckue 3aHATUA 24 24 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 68 68 4acoB
5 CamocTosiTenbHas paboTa 76 76 4acoB
6 Bcero (06e3 sx3amena) 144 144 4acoB
7 [ToaroroBka u cpaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 180 180 4acoB
5.0 5.0 3.E.

DK3aMeH: 2 ceMecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokot Ne 54 or« 9 » 2 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnerumanbHocTH) 20.03.01 Texnocdepnas Oe3omacHOCTh, yTBepkaeHHoro 21.03.2016 rona,
paccMmoTpeHa u onodpeHa Ha 3acemanuu kadenper POTOM «  » 20 ropma, mpOTOKOI
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.

POTOM B. U. Tyes
OKCIEPTHI:

noueHT kag. POTOM H. H. Hecmenosa

JoneHT kadenpsl paguodIeKTPOH-
HBIX TEXHOJIOTHH U SKOJIOTHYECKOTO
Monuropunra (POTOM) C. H. Jleonos
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1. lean u 3aga4n AUCHUTLIHMHBI

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

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

2. MecTo nucuuiiiuebl B cTpykrype OIIOII
Juctumnuna «Xumus» (b1.6.15) otHOcuTes k 61oky 1 (6a3oBast 4acTs).
[TocnenyromumMe TUCIUATUTMHAME SIBIISTIOTCS: be30macHOCTh jKnu3HeAeATeNbHOCTH, VIcTOUHNKH 3a-
IPSA3HEHUS 1 MOHUTOPUHT cpejibl oouTanus, [Ipomsliennas sxonorus, Texnorenusie u npupoausie UC,
OU3NKO-XUMHYECKUE METOIBI aHajH3a, OU3NKO-XUMHUECKHE TIPOLIECCHI B TeXHOChepe, DKOMOTHs.

3. TpeGoBanusi K pe3yJibTaTaM OCBOEHMS JUCUMILIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaByieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— OK-11 crnocoOHOCTBIO K aOCTPAaKTHOMY M KPUTUYECKOMY MBIIIJICHUIO, UCCIET0BAaHUIO OKPY-
JKaroIlel cpeibl /Uil BBISBICHHS €€ BO3MOXKHOCTEH U pecypcoB, CHOCOOHOCTBIO K MPUHATHIO HECTAHIAPT -
HBIX PEeUICHUH U pa3peleHuIo MPoOIEeMHBIX CUTYAaIIHIA;

B pesynpTrare u3ydeHus IMCIHUIIIMHBI 00YyJatOMIUNACS TO0JIKEH:

— 3HATh OCHOBHBIC NOHATHUS M 3aKOHBI XMMHUH, TEOPETUYECKHE OCHOBBI CTPOCHHsI BEILECTBA,
CBOWCTBA BEUIECTB U MX PEAKIHMOHHYIO CIIOCOOHOCTb, YCIOBUS MPOTEKAHUS PEaKIHi, (GaKTOpPbl, BIMSIIO-
LIME€ HAa CKOPOCTb U HAIPABJICHUE NPOTEKAHUS PEAKLUU, DHEPreTUUECKUE U3MEHEHUS B IIPOLECCEe MPO-
TEKaHHsI PEaKLUU, CIOCOObI BEIPAXKEHUSI KOHLIEHTPALM 1 CBOWCTBA PACTBOPOB AIEKTPOJIUTOB M HEIJIEK -
TPOJIUTOB, OINPEACICHUE KUCIOTHOCTU Cpelbl, 3aKOHOMEPHOCTU IIPOTEKAHMS DICKTPOXUMUYECKUX IIPO-
LIECCOB, IPOLIECCHI KOPPO3UU METAIIJIOB U METO/BI 3aLIUTHI OT KOPPO3HH.

—  YMeTb KCIIOJb30BaTh TEOPETUUYECKUE 3HAHUS I PELICHUs IIPAKTUYECKUX 3a1ad, U1 UHTEp-
IpeTalyy pe3ynbTaToB KCIEPUMEHTA, Pa3peIIeHus IPOOIEMHBIX CUTyalluil ¥ IPUHSTHS HECTaHIapTHBIX
peLeHui

—  BJIA/IeTh HaBbIKAMU [TOCTAHOBKH U NPOBEACHUS SKCIEPUMEHTA, 00paOOTKU pe3yabTaToOB IKC-
NEPUMEHTa, METOJaMH a0CTPAKTHOTO U KPUTHUUECKOIO MBIIIJIEHHUS.

4. O0beM JMCHUIIIMHBI M BU/IbI y4eOHOH padoTbl
OO01ast TpyI0EMKOCTh JUCLUILUINHBI cocTaBisieT 5.0 3aUeTHBIX €IMHMILIbI U IIPECTaBIeHa B TaOIu -

%Zgﬁl{lﬁa 4.1 — TpyaoeMKOCTb JUCHUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
2 cemecTp
AynuTopHble 3aHATUSA (BCETO) 68 68
Jleknun 28 28
[IpakTnueckue 3aHATHSA 24 24
JlaGopaTtopHbIe pabOTHI 16 16
CamocrosTenpHas pabota (Bcero) 76 76
[ToaroroBka k 1abopaTopHBIM paboTam 12 12
[IpopaboTka TeKIMOHHOTO MaTepHraa 30 30
[ToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 34 34
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Bcero (0e3 ax3ameHa) 144 144
[ToaroroBka u ciava sK3aMeHa 36 36
OO01mast Tpy1I0eMKOCTb, 4 180 180
3auetHbie EquHutib 5.0 5.0

5. Conepxanne TUCUMIIIIHMHBI

5.1. Pazaesbl IMCHUIIIMHLI M BUABI 3AHATHI

Paznensl AMCUMITITMHBL U BUABI 3aHATUI NpUBEICHBI B Tabmwuie 5.1.
Taommua 5.1 — Pa3mensl AUCIUIUINHBI U BUABI 3aHATHH

_ [&]
= o o 2 g é =
. o o Q o] =
S 8 %8 | g3 23
Ha3Banus pa3nenoB IUCHUTIIIUHBL i © Q. o o 9 & %
S 5 G S 5 O ==
o, < < o N o =
= = O m & »5 )
2 cemecTp
1 OCHOBHBIE MOHATHSA U 3aKOHBI XUMHH. 2 2 0 5 OK-11
2 Crpoenue aroMma. [lepuonnueckuii 3a- 2 2 0 5 OK-11
KOH U MIEpUOANYECKAs CUCTEMA XUMUYE-
ckux sneMeHToB [[.M.MeHnneneena.
3 XuMHueckasi CBA3b. 2 11 OK-11
4 OCHOBHBIE KJIACCHI HEOPTAHUYECKUX 2 10 |OK-11
coequHeHM. PeakiimonHas ciocoOHOCTh
BEIIECTB.
5 PacTBOpBHI. 12 24 |OK-11
6 DHepreTvka XMMUYECKUX MTPOILIECCOB. 2 2 4 11 19 | OK-11
XuMHUUYeCKask TEPMOAUHAMUKA.
7 XuMHuYecKasi KHHETHKA. XHUMUYECKOe 4 4 4 11 23 |OK-11
paBHOBECHE.
8 DnexTpoxumuyeckue npoueccsl. Kop- 6 4 4 12 26 |OK-11
pO3Usl METAJLJIOB.
9 ®a30BbIe paBHOBECHS B FETEPOTCHHBIX 4 2 0 7 13 |OK-11
cUCTEMax
Hroro 3a cemectp 28 24 16 76 144
Uroro 28 24 16 76 144
5.2. Conep:kanue pa3ieioB IMCUUILIMHBI (110 JIEKIUIM)
ConepxaHue pa3aesnoB JTUCHUIUIMH (110 JIEKIUSAM) IPUBEACHO B Tabmuie 5.2.
Tabmuua 5.2 — CozpeprkaHue pa3ienaoB JUCLUILIKH (110 JIEKIHUSIM)
3 z S
3 = =
2 = 5
Ha3zBanus pasznenos Copeprxanue pa3aesioB TUCHUTITUHBI IO JICKIIHSIM 5 - é’* 5
o) 5
59 2 =
a o g
= S
2 cemectp
1 OcHoBHble OHATHA U | [IpenMeT XuMuN. ATOMHO-MOJIEKYJISIpHAsl TEOPHSL. 2 OK-11
3aKOHBI XMMHH. OcHOBHbIE TIOHATHUS: aTOM, MOJIEKYJIA, XUMUYECKUI
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aneMeHT. [IpocThie U cliokHBIE BelecTBa. SABiIeHUE
ayutorponuu. MonekysapHas macca. Monbs. MomnsipHast
Macca. CTeXuoMeTprUYeCKHEe 3aKOHBI: 3aKOH DKBHUBA-
JIEHTOB (TMOHATHE SKBUBAJICHTA U SKBUBAJICHTHOU Mac-
ChI), 3aKOH TTOCTOSTHCTBA COCTaBa XUMHUYECKUX COCTH-
Henuii. ['a30BbIe 3aKOHBI: 3aKOH 00OBEMHBIX OTHOIIIE-
HHUM, 3aKoH ABorajipo. [lepuonnueckuii 3aKoH 1 T€O-
pHsl CTPOCHUSI XUMHUYECKUX COCIMHEHUM.

Htoro

2 CtpoeHue aToMma.
[Ieproanueckuii 3aKk0H U
MePUOINYECKasl CHCTEMA
XHUMHYECKHUX PIIEMEHTOB
J.N.Menneneena.

CrtpoeHue aTomMa U IEpUOANYECKask CUCTEMA JIEMEH-
ToB. KBaHTOBO-MeXxaHWYECKask MOJIENIb aTOMa. ATOM-
Has opourtanb. @opMa aTOMHBIX opouTanei (s, p).
KBanroBeie uncna. [Ipunnun Iaymu. [Ipasuno I'yaaa.
[IpaBuno Kneukosckoro. [lepnoanueckas cucrtema u
MOPSAJIOK 3aIIOJTHEHMSI DHEPTeTUUYECKUX YPOBHEN B
CTPYKType aroma. Pannycel aToMOB ¥ HOHOB. DJIEK-
TPOOTPULIATEILHOCTD. DHEPIHsI HOHU3ALUH, CPOJCTBO
K 2JIEKTpOHY. MI3MeHeHe CBONCTB 3JIEMEHTOB U MX
COEJIMHEHMH 110 TIEpHOoJIaM U rpyInam.

Hroro

OK-11

3 XuMuyeckas CBA3b.

OcHoBHbIE BUIbI XUMHUYECKOU CBsA3U. [Ipupona xumu-
YECKOW CBSI3U. XapaKTePUCTUKU XUMHUYECKOM CBSI3U.
KoBasieHTHas CBSI3b, MEXaHU3MBI €€ 00pa30BaHMsI: 00-
MEHHBIH, JOHOPHO-aKIenTOpHbINA. [losapHOCTH KOBa-
JIEHTHOH CcBs3U. Teopus BaJCHTHBIX CBSI3€i U 00BsC-
HEHHE BAJICHTHOCTH 3JIEMEHTOB METO/IOM BaJI€HTHBIX
cBs3eil. OCHOBHOE U BO3OYXKICHHOE COCTOSTHHE aToMa.
[IpocTpaHCcTBEHHasA CTPYKTypa MOJIEKYI. THIbI CBSI-
3eit — o, . MonHas cBsa3b. Merannndeckas cBsa3b. Ou-
3MYECKOE COCTOSIHUE BellecTBa. TBepaoe Teno. DHep-
TUsl KPUCTAJUTMUECKON pelieTKu. THUIbl Kpucrauiye-
CKUX CTPYKTYp U uX cBoiicTBa. [loHsTre rubpuansa-
1uuu. OCHOBHBIE TUIBI THOPUTA3AIIH.

Htoro

OK-11

4 OcHOBHBIE KJIACCHI
HEOPraHUYEeCKUX
COEIMHEHH.
Peaknmonnas
CIIOCOOHOCTH BEIIECTB.

Knaccudukanus xumuueckux coequHeHuit. CTeneHpb
okucieHusi. OCHOBHBIE KJIacChl HEOPTaHUUECKUX CO-
enumHeHUH. KMCIIOTRI, COM, OCHOBAaHMS, OKCHABI, UX
KIaccuuKaIus U XuMudeckue cBoiictea. KuciotHo-
OCHOBHBIE CBOMCTBa BemiecTB. CBoiicTBa aM(poTepHO-
ctu. PeaknronHast ciocoOHOCTh aM(pOTEPHBIX OKCH-
JIOB U TUAPOKCUIOB. Tunsl coneid. I3MeHeHue Kuc-
JIOTHO-OCHOBHBIX CBOMCTB 3JIEMEHTOB 110 IEPUOJIAM U
rpymnmnam. DJIEKTPOIUTHI. DJIEKTPOIUTHYECKAs TUCCO-
LHAaLIUSL.

Hroro

OK-11

5 PactBopsI.

PactBopsl, THIbl pactBopoB. IIponecc pacTBopeHus.
CriocoObI BeIpaskeHUsI KOHLIEHTPAIIMHA PACTBOPOB.
PactBopuMocTs. [lepenackimienHbIe pacTBOPHI. DHEP-
retuka pactBopenus. Kpucrammorunaparsl. CBoicTBa
pacTBOpOB HEAEKTPoIUTOB. OcMmoc. 3akoH BaHT-
Tl'odda. 3akon Paymns. Temneparypa KuneHus u 3amep-

OK-11
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3aHUS PacTBOPOB. TeopHst MEKTPOTUTHIECKON TUCCO-
nuarun. CTeneHb JUCCOIMALMU, KOHCTAHTa JUCCOIIH-
aruu. Mzotonnueckuii kodddurnent. CBoicTBa
PacTBOPOB BJEKTPOJIUTOB.

Htoro

6 DHepreTuka
XUMHYECKHUX MPOLIECCOB.
XnMuueckas
TEPMOJIUHAMUKA.

Xumuueckas TepMoauHamMuka. [lonsitne xummuaeckon
cucreMsl. Tumsl cucteM. PaBHOBECHOE COCTOSIHUE CH-
cTeMbl. TUIBI TEPMOAMHAMUYECKUX MPOIIECCOB: 00pa-
THUMBbIE, HEOOPAaTHUMBbIE, CAMOIIPOU3BOJIbHBIE, PABHO-
BecHble. OCHOBHBIE TOHATHUS TEPMOJUHAMUKH: BHY-
TPEHHss Heprus, padota, TerioTa. [1epBblil 3akoH
tepmoanHaMuku. [Tonsitue suTanenuu. TernoBoit 3¢-
(exT peakIuu, IK30TepPMUUECKHIE U SHIOTEPMHUECKIE
peakiuu. TepmMoxumMuyeckre ypaBHEHHs U UX OCO-
6enHoctu. CTaHJapTHBIE TEIUIOThI 0Opa30BaHuUs Be-
mecTB. 3akoH ['ecca, ciencTue u3 3akoHa I'ecca. I1o-
HATHE DHTPONUH. BTOpOM U TpeTuii 3aKOH TEPMOIU-
HaMHKH. CaMOITPOM30BOJIBHBIE IIPOLECCHI. JHTAIIb-
NUHHBIN U SHTPONTUIHBIN (PAKTOPBl XMMUYECKHX pe-
akuuit. Dneprus I'ub0ca.

Hroro

OK-11

7 XuMu4deckasi KHHETHKA.
XUMHUYECKOE PaBHOBECHE.

XnMudeckasi KHHETUKA. | OMOT€HHBIE U F€TEPOTCHHbIE
peakuuu. CKOpOCTb XUMUYECKON peakiuu. PakTopsl,
BIIMSIOLINE Ha CKOPOCTh peaklnu. BiansHue KOHIIEeH-
TpalMM Ha CKOPOCTh PEaKLUu. 3aKOH JEMCTBYIOIINX
Macc. Koncranra ckopocTtu peakunu. Biausaue tem-
nepaTypbl Ha CKOpOCTh peakiu. [Ipasuno Bant-T'od-
¢a. DHeprus akTUBAlLlMU U ypaBHEHHE AppeHnyca.
3aBHCHUMOCTb CKOPOCTH PEAKIMH OT KaTaIu3aTopa.
Karanu3 O6patumble 1 HEOOPATUMbIE XUMUUYECKUE
peakuu. Xumudeckoe papHosecue. Koncranra pas-
HOBECHS. 3aKOH JEHCTBYIOLINX MAacC JIJIsl PABHOBECHSI.
[punuun Jle-lllarense. C1BUT XUMUYECKOTO paBHO-
BECH.

HUroro

OK-11

8 DIeKTpoXUMHUECKre
npoueccol. Kopposus
METaJIOB.

OKHCANTENBHO-BOCCTAHOBUTENBHBIE peakiuu. Cre-
IIEHb OKHCIICHHS, OKHCIIEHNE U BOCCTAaHOBJICHUE.
DJEKTPOAHBIE NMPOLIECCHI. DIIEKTPOIHBIE TOTEHIMA.
VYpaBHenue HepHcTa. ["aibBaHUYECKUM SJTIEMEHT.
DIEKTPOXUMUYECKNE IPOLECCHI. DIEKTPOABHKYILAS
CWJIa raJbBaHUYECKOro 3IeMeHTa. CTaHIapTHBIN BO-
JOPOJHBIN AIIEKTPO. DIEKTPOIN3 B paciuiaBe. DIeK-
Tposin3 B pacTBope. 3akoHbl @apazesi. Beixoa o Toky.
Koppo3sus MeTamioB: XumMudeckasl, 3IEKTpOXUMHUYE-
CKas. 3aluTa METAJUIOB OT KOPPO3HH.

Hroro

OK-11

9 ®a3oBbIie paBHOBECHS B
TETePOreHHBIX CUCTEMAX

®dazoBble paBHOBecus. Paza, FeTepOreHHast U TOMO-
renHas cucrema. [Ipasuio ¢a3 ['mb66ca. Crenens cBo-
601b1, KOMIOHEHT. OJTHOKOMIIOHEHTHBIE CUCTEMBI.
Jnarpamma cocTOssHUS BOABL. /[narpaMMsbl IJIaBKOCTH
JIBYXKOMIIOHEHTHBIX CUCTeM. DBTeKTUKa. [IpaBuiio

OK-11

CornacoBaHa Ha noptane Ne 24857




pbryara. TBepjpie pacTBOPHI U X TUITBL. DUHUKO-
XUMHUYECKUIN aHAIN3.

Htoro

4

Hroro 3a cemectp

28

5.3. Paznenbl JMCUMILVIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMH)
U o0ecrieynBaeMbIMH (MOCJIEAYIONIUMH) TUCHUIIHHAMUA
Paznenpl TUCHUTUIMHBI M MEXIUCIUIUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nensl AUCHUTUTMHBI M MeXKANCIUITNHAPHBIEC CBSI3U

HawnmenoBanme JAUCHUITIIINH

Ne pa3nenoB maHHON AMCHUIUIMHBL, IJIsI KOTOPBIX HEOOXOAUMO U3yUeHHE
o0ecrneynBaroLMX 1 00ecreunBaeMbIX AUCLHUILUINH

1 2 3 4 5 6 7 8 9
[Tocnenyrouiye TUCHUIIIIUHBI

1 be3onacHOCTb XU3HEES - n " " n n n + + +
TEeITLHOCTH
2 VcTOYHMKY 3arpsi3HEHUS U n n n n n n + + +
MOHHUTOPHHT CPeIbl OOUTaHUS
3 ITpoMbInIICHHAS SKOJIOTHS + + + + + + + + +
4 TexHOTE€HHBIC W IPUPOTHBIC . n n n n n + n +
ucC
5 OU3UKO-XUMUYECKUE METO- n n " n n n + + +
JIbI aHAJIH3a
6 OU3HKO-XUMHUYECKUE NIPO- n " n n n n + + +
1Iecchl B TeXHochepe
7 Dxonorus + + + + + + + + +

5.4. CooTBeTCcTBHE KOMIIETCHUMH, JopMHUpPyeMbIX IPH M3YYEHUH AUCHHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU M3YUYEHUHM IUCHUIUIMHBI, M BHJIOB 3aHATHN

MpPEICTaBICHO B Tabmmiie 5.4.

Tabmuna 5.4 — CooTBETCTBHE KOMIETEHIIMN, (POPMUPYEMBIX MIPU U3YUYE€HUH AUCLUIUIUHBI, U BUJOB 3aHS -

THI

§ Bunwl 3austuit

] z : ~
o ©

% < S S g ®DopMBI KOHTPOJISI

S & S &)

~ =

OK-11 + + + + KonrtposnpHnas pabora, Ot-

YeT 10 UHIUBUAYATEHOMY
3aJJaHUI0, JK3aMCH,
KoHCIeKT caMoIoIr0TOBKH,
Ot4er no 1aboparopHoii pa-
6ote, Onpoc Ha 3aHITHSX,
Tect

6. UnTepakTBHBbIE MeTOABI M (GOPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl
HanmenoBanue nabopatopHbix padoT npuBeaeHo B Tadbmuie 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 ¥
> sz
a S 2
= S}
2 ceMecTp
5 PacTBOpBHI. PacTtBopsI 4 OK-11
Hroro
6 DHepreTuka Omnpenenenue TeI10BOro 3pQexTa peakuu Heurpa- OK-11
XUMHUYECKHUX MPOLECCOB. |JIM3aLUN
Xumuyeckas Hroro 4
TEPMOIMHAMUKA.
7 Xumuueckas KuHeThKa. | CKOpOCTh XUMHUYECKUX peaKivii. XMUMHUUECKOE PaBHO- 4 OK-11
XHWMHUYECKOE PAaBHOBECHE. | BECHE.
Hroro
8 DIEeKTpOXUMUYECKHUE Dnektponus. Kopposus OK-11
npoueccel. Kopposus Virtoro
METaJlJIOB.
Hroro 3a cemectp 16
8. [IpakTHYeckue 3aHATHSA (CEMUHAPHI)
HaunmeHnoBaHme mpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmiie §.1.
Tabmuua 8.1 — HaumeHOBaHME MPAKTUYECKUX 3aHATUH (CEMHUHAPOB)
8 Y =
I -
Q s 5
Z > 5
HasBanus pasnenos HanmMeHnoBaHMe MpakTUUECKUX 3aHATUN (CEMHHAPOB) - =5
S 2 g
= a2
a e g
= S
2 cemectp
1 OcHOBHBIE OHATHS U | BXOJHOW KOHTPOJIb (HallMCaHUE CUMBOJIOB XMMHYE- 2 OK-11
3aKOHBI XUMHH. CKHX 3JIEMEHTOB, pacdeT MOJSIPHBIX MacC COeIUHe-
HUH, pacCTaHOBKa KOA((UIIMEHTOB B YPAaBHEHUSX pe-
akuuit). Pemenne 3amaq: 1) HaxoxkeHNE SKBUBAICHTA
MIPOCTHIX BELIECTB; 2) pacyeT SKBUBAJIEHTHBIX MacC
MPOCTHIX U CIIOKHBIX COETUHEHHI; 3) pacueT o0bema
ra3a py HOPMAJIbHBIX YCIOBUSAX U YCIOBUAX, OTIMY-
HBIX OT HOPMAJIbHBIX; 4) pacueT Yncia YacTHIl Belle-
CTBa B ONPEJICIICHHOM Macce Win o0beme; 5) perieHue
3a/1a4 ¢ XUMUYECKUMHU ypaBHEHUSAMU; 6) 3aauu Ha
"U30BITOK-HETOCTATOK"
Hroro 2
2 CrpoeHue aroma. 1 )ompenenenne MoJIOKEHUsI XUMUYECKOTO DJIEMEHTA B OK-11

[Ieproanueckuii 3aKk0H U
MIEPUOINYECKAS] CUCTEMA
XUMHYECKHUX JIEMEHTOB
J.N.Menneneena.

Ta0mmie MeHaeaeeBa 1 ero XUMHYECKHAX
CBOWCTB;CpPAaBHEHNE CBOMCTB XUMHUYECKHUX FJIEMEHTOB:
2)OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX; KUCIIOTHO-
OCHOBHBIX; PaJMyCOB aTOMOB U HOHOB, METAJITUYE-
CKHX M HEMETAJNIMYECKUX MCXOS U3 MOJIOKEHHS B Ta-
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Omuie MeuneneeBa

HUroro

3 XuMu4ueckas CBs3b.

1) onpeneneHne BaJ€HTHOCTH U CTETIEHU OKUCIICHUS
AJIEMEHTOB B XUMHUUECKUX COCTUHEHUSX; 2 )ompeaere-
HUS TUINA XUMUYECKOH CBSI3U B XUMHUECKUX COETUHE-
HUAX; 3)n300pakeHue CTPYKTYPHBIX (GOpMYIT Be-
IeCTB; 4)onpeeeHre XUMUUECKOro TUIa KPUCTal-
JIUYECKOM PEIIETKH BEIIECTB; OTPEICTICHUE CBOMCTB
XUMHUYECKOTO COETMHEHUS UCXOAS U3 TUIIAa KPUCTaI-
JTUYECKOMN pelIeTKH;HaMCaHUe JIEKTPOHHBIX KOH(H-
rypalyii aToOMOB B OCHOBHOM U BO30YKJIEHHOM COCTO-
STHUH, 5)oTpeieieHus TUIIa THOPUAN3AIUNA B MOJICKY-
J1axX BEIIECTB; ONPEEICHIUE T€OMETPUH MOJIEKYJT;
6)ompeeNieHre TUTIa XUMUYECKUX CBS3EH 10 THITY
MepEeKphIBaHUS OpOUTaNEii;pacyeT HOHHOCTHU CBS3H

Hroro

OK-11

4 OCHOBHBIE KIaCChI
HEOPTraHWYECKHUX
COCIUHCHHUI.
Peaknmonnas
CIIOCOOHOCThH BEIICCTB.

1) Harnmcanue GopMyinT XMMUYECKHX BEIIECTB; 2) Ha-
MUCaHNUe Ha3BaHMHA XMMUYECKHX COEANHEHHH, orpe-
JIeJIEHUE KJlacca BELECTB; 3) COCTaBICHNUE YPaBHEHUIN
JIEKTPOJIMTHUECKON AUCCOLMaluy; 4) HalucaHue
yYpaBHEHUI THJIPOJIN3a, ONPEEIICHNE THIIA COJIEH;
5)cocTaBieHre ypaBHEHUH peakuidi pa3HOTO THUIIA,
LETIOYKH IIPEBPALLECHUN

Htoro

OK-11

5 PactBopsI.

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

Hroro

OK-11

6 DHepreTuka
XUMHYECKHUX MPOIIECCOB.
XuMuyeckast
TEPMOANHAMHUKA.

1)pacuet TermioBoro 3gekra peakiuu 1Mo 3aKOHY
I'ecca; 2) onpenenenue Tuna peakiuu (3K30-, 3HI0-
TEPMUUYECKUI); 3) pacdeThl 0 TEPMOXUMHUUECKUM
ypaBHEHUAM; 4)ompe/ieieHre CaMOIPOU3BOILHOTO
HarpaBJICHUS IPOTEKAHUS PEAKINHU; 5)pacdyeT TepMO-
JTMHAMHYECKHUX MapaMeTpPOB MPOTEKAHUS PEaKIIUU

HUroro

OK-11

7 XuMuueckass KUHETHUKA.
XUMHUYECKOE paBHOBECHE.

1)3anuch 3aKoHa IEHCTBYIOIUX Macc A XUMHAYE-
CKHX peaKIMii;2)pacdyeT U3MEHEHUs! CKOPOCTH peakK-
LMY TIPY U3MEHEHUU J1aBIIEHUS, KOHIIEHTPALlUU pea-
TeHTOB; 3) pacyeT U3MEHEHHUsI CKOPOCTU PeaKluu Mpu
MOBBIIIEHUH TeMIepaTypsl 1o npasuity Bant-I'opda
Y ypaBHEHUIO AppeHunyca; 4)pacuer TeMIepaTypHOTro
K03 PHIHEHTa CKOPOCTH PEaKIUK; 5)onpeeieHne
SHEPTUH aKTUBALIMU PeaKiuu; 6) onpeneaeH s cMe-

OK-11
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LIEHUS1 PaBHOBECHS NPY U3MEHEHUH TEMIIEPATYPHI,
JTaBJICHUS, KOHLIEHTPALUK; 7)pacuyeT KOHCTAHT paBHO-
BeCHsI XUMHUECKHUX peakiuii; 8) pacyer n3MeHeHus
KOHIIEHTpAINI peareHTOB Yyepe3 KOHCTAaHTY paBHOBE-
cust

HUroro

8 DIeKTpoXUMHYECKUE
npoueccol. Kopposus
METaJIOB.

1 )HanucaHue OKUCIUTENIBHO-BOCCTAHOBUTENIBHBIX Pe-
akuuii; 2) onyvcaHyue NpUHLIKIIA PaOOThI rajdbBaHHue-
CKOT'O 2JIEMEHTA; 3) 3aIich ypaBHEHUH peakiuid, mpo-
TEKaIOIUX B raJIbBAHUYECKOM dJIEMEHTE; 4) pacyer
3JIEKTPOAHOIO MOTEHIMaNA IIPYA CTAaHJAPTHBIX U HE-
CTaH/JAPTHBIX YCIOBUSAX; 5) pacyeT JIeKTPOIBUKY-
1Iel CHJIBI TaJIbBAHMYECKOT'0 JIEMEHTa; 6) cocTaBIe-
HUE€ YPABHEHUH AIIEKTPOAHBIX MPOLECCOB MPH JIEK-
TPOJIM3€E PaCIUIaBOB U PACTBOPOB; 7) BEIYUCIIEHUE
Macchl U1 00BEMOB 00pa30BaBIINUXCS MPOTYKTOB B IPO-
1ecce aJ1eKTpoin3a o 3akonam dapanes; 8) onpene-
JIEHUE BBIXO/Ia IO TOKY; 9)cocTaBiieHne ypaBHEHUI
peaKkui IpU XUMAYECKON U DIIEKTPOXUMUYECKON

OK-11

Koppo3uu MeTaiiioB; 10) BEIOOp 3aIIUTHOTO MOKPHI-

THUS OT KOPPO3UU

Hroro

9 ®azoBbIie paBHOBECHS B
reTepOreHHBIX CHCTEMaX

1 )ompenenenue crenener CBOOOIBI 1Mo paBuity (a3
I'u66ca;2)onpenenenne KomMuecTa v Buaa (a3 mo
JriarpaMMaM COCTOSIHUS; 3)oTpeieNieHue Tuma Jiua-
rpamm; 4) MOCTPOCHUE KPUBBIX OXJIAKICHHUS, 5) pac-

YCTHI 110 IpaBUJIy pblyara

OK-11

Htoro

Hroro 3a cemectp

24

9. CamocrosiTesqibHasi paboTa
Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (POpMHUpYEeMble KOMIIETEHITMH TPEICTaBIECHbI B

tabmmue 9.1.
Tabmuua 9.1 — Buasl caMoCTOATENBHOM pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN
3 =
3 > 5
v O =
Bunel camocTosTeIbHON & )
Ha3Banus paznenos z = @DopMBbI KOHTPOJISA
paboThI 2 g 2
X g =
a g
= S
2 ceMecTp
1 OcHoBHble oHATHS U | [logroroBka k mpakTUye- 3 |OK-11 KoHcnekt camonoaroros-
3aKOHBI XUMHH. CKUM 3aHATHUSAM, CEMUHA- ku, KontposnbHas pabora,
pam Omnpoc Ha 3anaTHAX, OT-
YeT [0 UHJIUBY bHOM
IIpopaboTKa JIEeKIUOHHOTO 2 e1 1o )"11" zlgan oMY
aZlaHu T, DK3aMeH
Mmarepuana 3an fo, 1€CT, JK3aMe
Hroro 5
2 CtpoeHue aroma. [ToaroroBka k mpakTuue- 3 OK-11 KoHcnexT caMonoaroros-
[leproanueckuii 3aKOH U | CKUM 3aHSATUSIM, CEMHHA- ku, KontponbHas pabora,
MepUoOaNYECKasi CUCTEMa | paM Onpoc Ha 3aHaTusx, Ot-
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XUMUYECKHX IeMeHToB | [IpopaboTka JIEKITMOHHOTO 2 YeT MO0 WHIUBUIYATBHOMY
JA.N.Meunneneena. Marepualia 3aganuto, Tect
Htoro
3 XuMHueckas CBI3b. [ToaroroBka k mpakTuue- 4 OK-11 KoHcnexT caMonoaroros-
CKHM 3aHSITHSIM, CEMHHA- ku, KoHTponpHas pabora,
pam Ompoc Ha 3ansaTusax, OT-
[IpopaboTka TeKIHOHHOTO 3 Her no HHI,[FHB HAYyalbHOMY
HA T
Marepuaia 3ajaHmo, 1ec
Urtoro 7
4 OCHOBHEIE KJIACCEI [ToaroroBka k mpakTuue- OK-11 KoHcnexT caMmonoaroros-
HEOPraHUYECKUX CKHM 3aHSTHSIM, CEMHHA- ku, KoHTponpHas padora,
COCMHEHHUI. pam Onpoc Ha 3anatusax, Ot-
PeaKLIIgOHHaSI TIpopaBoTka JEKIHOHHOTO 3 YeT 110 I/IH[[TI/IBI/II[yaJIBHOMy
CIOCOOHOCTD BEIIECTB. Mareprana 3aganuio, TecT
HUroro 6
5 PacTBOpBHI. [ToaroroBka k mpakTuue- 5 OK-11 KoHcnexT camonoaroros-
CKHUM 3aHSATHIM, CEMHHA- ku, KonTponpHas pabora,
pam Omnpoc Ha 3aHsaTHAX, OT-
[TpopaboTka JIEKITMOHHOTO 4 Her 1o HHI([;IBHI[YMI’H%MY
MaTepuaa 3aL[aHI/IIOj TUET 10 JIa0o-
paTtopHoii pabore, Tect
[TonrotoBka k maboparop- 3
HBIM paboTam
Htoro 12
6 DHepreTuka [ToaroroBka k mpakTuue- OK-11 KoHcnexT caMmonoaroros-
XUMUYECKHX MPOIIECCOB. |CKUM 3aHSTHUSIM, CEMUHA- ku, KonTponwsHas pabora,
Xumuyeckas pam Onpoc Ha 3aHaTusx, Ot-
TEPMOJIUHAMUKA. TIpopaBoTka TEKIHOHHOTO 4 YeT 110 I/IH)JOHBI/I;[yaan%My
MaTepuaa 3a,I[aHI/IIO: TUET 110 J1a00-
paTtopHoii pabore, Tect
[ToaroroBka k 1aboparop- 3
HBIM paboTam
Htoro 11
7 Xumndeckas kuHeTuka. |IloaroroBka k npakruue- 4 |OK-11 Koncnexr camonoaroros-
XHWMHYECKOE PAaBHOBECHE. | CKHUM 3aHATHIM, CEMUHA- ku, KonTponpHas pabora,
pam Omnpoc Ha 3aHsaTHAX, OT-
[TpopaboTka JIEKITMOHHOTO 4 Her 1o HHI([;IBHI[YMI’H%MY
MaTepuaa 3aL[aHI/IIOj TUET 10 JIa00-
paTtopHoii pabore, Tect
[TonrotoBka k maboparop- 3
HBIM paboTam
Htoro 11
8 DIeKTpoOXUMHUYECKHUe [ToaroroBka k mpakTuue- 5 OK-11 KoHcnexT caMmonoaroros-
npoteccol. Kopposust CKHM 3aHSTHSIM, CEMHHA- ku, KonTponwsHas pabora,
METAJIOB. pam Ompoc Ha 3ansaTusax, OT-
[IpopaboTka JIEeKIIMOHHOTO 4 Her o HHHOHBHHyam’H%My
MaTepuaa 3a,I[aHI/IIO: TUET 110 J1a00-
paTtopHoii pabore, Tect
[ToaroroBka k 1aboparop- 3
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HBIM paboTam
Htoro 12
9 ®dazossie paBHOBecHs B | [loaroroBka k nmpakruue- 3 OK-11 KoHcmiexT caMoImoaroros-
TEeTEPOTCHHBIX CUCTEMAaX |CKUM 3aHSTHIM, CEMUHA- ku, KonTponpsHas pabora,
pam Omnpoc Ha 3aniTHAX, OT-
YeT 110 UHIUBU BHOM
[TpopaboTka JIEKIIMOHHOTO 4 T 1o )% zlgan oMy
Marepuaa 3amanuro, Tect, Dx3aMeH
Htoro 7
Hroro 3a cemectp 76
IloaroroBka u caada K3a- 36 OK3aMeH
MeHa
Htoro 112
10. KypcoBasi paGora (mpoexT)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banibHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbII
. MaxkcumanbHbIN MaxkcuManbHBIH
DneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ |  ©Gamnn 3a mepuon
NEITENbHOCTH mexnay 2KT u na CeMecCTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
2 cemecTp
Koncnekr camonoaroros- 2 1 1 4
KU
KonTponbhas pabota 7 3 15
Omnpoc Ha 3aHATHAX 7 6 18
OTyer no MHIUBUAYATb- 2 10
HOMY 3aJJaHUIO0
Otuet o nabopatopHoii 2 6 8
pabore
Tect 7 5 3 15
Hrtoro makcumyM 3a nepu- 28 22 20 70
on
OK3aMeH 30
Hapacraromum utorom 28 50 70 100
11.2. IlepecyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0aTOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Ta6muna 11.2 — IlepecueT 0anioB B OLIEHKU 332 KOHTPOJIbHBIE TOUKU
bannel Ha 1aTy KOHTPOJIBHOM TOUKH Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT 4
Ot 60% 10 69% OT MakcUMaIbHOM cyMMbI OaisioB Ha naty KT 3
< 60% oT MakcuMaIbHOU cyMMBbI OaioB Ha naty KT 2
12
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11.3. IlepecyeTr cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY

[TepecueT cymmbl 6aJIIIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MpEACTaBiIeH B TaOiuLe
11.3.

Tabmuma 11.3 — Ilepecuer cymMmbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6aisos,

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

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1o)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 P ———
2 (seyROBICTBOPHTENSHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTENIHHO)

3a4TEHO)

12. Y4yeOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITIHHbI

12.1. OcHoBHas JuTEpaTypa
1. Koposun H.B. O0mas xumus : yue6Huk ais BTy308 / H. B. KopoBun. - 7-e usn., ucmp. - M. :
Bricmas mkomna, 2006. - 556[4] c. : un., Tadn. - (Ilo6enurens kKoHKypca yueOHUKOB). - bubmmorp.: c. 546.
-IIpenm. ykas.: c. 547-558. (nanuuue B 6ubnuorexke TYCVYP - 220 3k3.)
2. OcHoBHI 00mIel u puzndeckoi xumun: Ydebnoe nocodue / Tuxonosa M. B., Exumona U. A.
- 2015. 200 c. [OnekrponHsblii pecypc] - Pexxum nocryna: http://edu.tusur.ru/publications/5136, nata 06-
pamenus: 04.05.2018.

12.2. lonosiHuTEIbHAS JIUTEPATYpPa

1. T'muaka H.JI. O6mas xumust : yae6Hoe nocobue st By3o / H. JI. I'munka. - 11-e uzg. - M.-JL.
: Xumus, 1964. - 688 c. : wi., Tabi. - Imen. ykas.: c. 669-670. - [IpenM. ykas.: ¢. 671-688. (ayni: 37 3K3.;
Bcero 37 2k3.) (Hanmuue B oubmorexke TYCYP - 37 9k3.)

2. Xumwms: YyebHoe nocobue / I. B. Cmupnos, I. M. fkynuna; MuHuctepcTBO 00pa3oBaHuUs
Poccuiickoit ®enepanun, ToMCKHMII TOCYAapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U PaJHOIIICK-
TpoHukHu, Kadeapa TexHosoruu paanodneKTpoHHo# ammapaTypsl. - Tomck : TMIIIO, 2000. - 157 c. : un
(mamuume B 6ubmmorexe TYCVYP - 31 2k3.)

3. T'mnuka H.JIL. 3agaum u ynpakHeHus 1o obmieit xumuu : YueObHoe nocodue ais By3os / H. JI.
['munka. - 20-e u3n., crepeorut. - M. : Xumus, 1973. - 263[1] c. : un. - b. u. (Hanmuuue B bubmoteke TV -
CVYP - 38 3k3.)

4. AxwmeroB H.C. Heopraunueckas xumus : yuebHoe nocobdue 1 By3oB / H. C. AxmeTos. - M. :
Bricmas mkoma, 1969. - 638[2] c. : . - [Ipeam. ykas.: c. 629-639. - b. 1. (Hanmuue B 6ubnmoreke TV -
CVYP - 1553K3.)

5. Yukun E.B. Xumus [Tekcrt]: yueoHoe mocodue / E. B. UukuH; MuHuctepcTBO 00pa3oBaHus 1
Hayku Poccuiickon denepanuu, TOMCKUN TOCYJapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U PAIHO-
anekTpoHukH (Tomck), DakymbTeT TMCTaHIIMOHHOTO 00ydeHusl. - Tomck: Db Konrent, 2012. - 170 c.: ni.
- bubnwmorp.: c. 157. (manuuue B 6ubmmotexke TYCYP - 62 5k3.)

6. Xwumusa: Yueonoe nocodbue / Hukun E. B. - 2012. 170 c. [DnexrpoHHbIiA pecypc] - Pexxum no-
ctyna: http://edu.tusur.ru/publications/1138, nara oopamenus: 04.05.2018.

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs
1. Xwumwus: MeToauueckue ykasaHHs ISl IPOBEIACHUS MPAKTHUECKUX 3aHATHUH, J1a00paTOPHBIX
paboT 1 OpraHu3aIlui CaMOCTOSTENFHON PabOTHI CTYIEHTOB MO qucHUIUTHHE «XuMus» / Tuxonosa M. B.
- 2015. 26 c. [DnextpoHHBINA pecypc] - Pexum moctyma: http://edu.tusur.ru/publications/5137, mara 06-
pamenusi: 04.05.2018.
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2. Yuxun E.B. CoopHuKk 3ama4 o obmieit xumuu [Tekcr] : yueOHO-MeToauueckoe nocoodue / E.
B. Uukun; pen. kaua. xuM. Hayk A. U. I'amanos; pen. C. S. AnekcannpoBa; MUHHUCTEPCTBO 00pa30BaHUS
u Hayku Poccuiickon ®@enepanyu, TOMCKUN roCylapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHUS U pa-
nrnodeKTpoHuKH (Tomck). - Tomck: ToMcKuii rOoCymapCTBEHHBIN YHUBEPCUTET CHCTEM YIPABIICHUS U pa-
TUO03IeKTpoHUKH, 2015. - 296 c. (Hanuune B 6ubmmorexke TYCVYP - 100 5k3.)

3. COopHuK 3a7a4 U yrnpaxHeHUH 1o obmiedt xumun: COOpPHUK 3a7a4 M yIpaKHEHUH 1o o01ei
xumun  / Yuxkun E. B. - 2012. 220 c. [DOnekrponneii pecypc] - Pexum mgoctyna:
http://edu.tusur.ru/publications/642, nara oopamenus: 04.05.2018.

4. JlaGopaTtopHble pabOThI 0 XUMHHU: Y 4eOHO-METOANYECKOE ITOCOOUE /ISl IPOBEACHHS JTabopa-
TOPHBIX pa0OT W OpraHU3AIMH CAaMOCTOATEIHLHON paboThl cTynaeHTOB / TuxoHoBa M. B. - 2018. 50 c.

[OnexTpoHHBI pecypc] - Pexum mocrtyma: https://edu.tusur.ru/publications/7169, nara oOpamieHus:
04.05.2018.

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YUCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSI U MHBAJIMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALIIH.

JL1s1 M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIEeHUsIMM cJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIIPABOYHBIC CHCTEMbI

1. http://edu.tusur.ru — Hay4HO-00pa30BaTEIBHBIN MTOPTAI

2. http://www.xumuk.ru — "HGOPMAITMOHHO-CIIPABOYHbIE PECYPCHI

3. http://elibrary.ru — Hay4Has 351eKTpOHHAs OMOIMOTEKA

4. http://www.twirpx.com — 3JIEKTPOHHbIE KHUTH [10 XUMUHU

5. http://mv-tihonova.ucoz.ru - uHGpOpMaMOHHBIN callT as ctyneHToB TYCYPa

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenune

13.1. O6uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00eceYeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIHOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEro KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITMUECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHoIl meOenbio. MMeroTes
JIEMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIie TeMaTHYeCKue Ui-
JIOCTPALIMHU 110 JIEKLIMOHHBIM pa3/ieiaM JUCIUILINHBI.

13.1.2. MaTepuaJbHO-TeXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

YueOHas aymuTopus

yueOHast ayJuTOPHs TSI TPOBEACHUS 3aHATUN JIGKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBE-
JICHM 3aHATUN IPAKTUYECKOro TUma, yueOHasi ayquTOpHsl AJs NPOBEICHHs 3aHATUH CEMUHAPCKOTo THIIA,
MOMEIIIEHUE /7151 KypCOBOTO NMPOEKTUPOBAHUS (BBIMOJHEHHUS KYPCOBBIX pabOT), MOMEIIEHUE ISl IPOBeEIe-
HUSI TPYIIOBBIX U MHIUBUYAJIbHBIX KOHCYJbTALMI, IOMELIECHHUE JUIsl IPOBEJCHUS TEKYILEro KOHTPOJIS U
MIPOMEKYTOYHOM aTTECTALUU, TOMEIICHHUE I CAMOCTOSITEIbHON PabOThI

634050, Tomckast o6mactb, . Tomck, JleanHa npocrekT, a. 40, 423 ay.
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Onwucanue uMeronierocs 000pya0BaHuUs:

- Kommstorep Pentium Dual Core G850;

- Tenesuzop LED 47;

- [lIxad maGopaTopHBIi (BBITSKKA);

- Kommuiekt cienmanuzupoBanHoi yueOHoW Mebenu;
- PaGouee mecTo mpernoaBares.

[TporpamMHOe obecrieueHue:

— Adobe Acrobat Reader

— Google Chrome

— Windows XP

13.1.3. MaTepuabHO-TEXHHYECKOE M IIPOrpaMMHOe olecredeHue 1JIs J1a00paTopHbIX pador
JlaGoparopusi XuMuu
ydeOHast ayUTOPHS TSI TPOBEICHUS 3aHATHH JTA0OPaTOPHOTO THIIA
634050, Tomckast o6macts, 1. Tomck, Jlennna npocrnekT, a. 40, 424 ayn.
Omnwucanne uMeronierocss 000pyIOBaHuUS:
- Jlocka MarHUTHO-MapKepHasi;
- Cton naGoparopHsliit (6 mT.);
- Cron naGopaTopHbIN BBICOKHI - 3 (6 1IT.);
- ®otoanexrpoknopumerp KOK-3-01;
- [lIka¢ BBITSHKHOIM;
- Kommnekr cnennanuzupoBanHoi yueOHoOI mebenu;
- Pabouee mecTo mpermnoaBares.
[TporpammHoe obecrieueHue He TpeOyeTcs.

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

CocraB 000pyIOBaHUSA:

- yueOHast MmeOerb;

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

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

[lepeyeHb MPOrpaMMHOTO 0OECTICYCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MatepuajbHO-TeXHHYeCKOe o0ecriedyeHre TUCHUTIINHBI IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B
OcBoeHME NUCUUIUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU 3JI0pPOBbS U MHBAIHMJAMU
OCYILIECTBIISIETCS C UCIOIb30BAHUEM CPEJCTB 00ydEeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.
[Tpu 3aHATHAX ¢ 0OyUYaAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [IPETyCMOTPEHO UCIIOIb30BaHUE 3BYKO-
YCUJIMBAIOIEH anmapaTypbl, MyJIbTUMEIUNHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB IpUeMa/mepena-
4K yueOHOH nH(pOpMaHU B TOCTYIMHBIX (hopMax, MOOMIBHON CUCTEMBI MPETIOIaBaHHS [Tl 00YJatOIIXCSI
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C MHBAJUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylmIeHHeM Cyxa, 000pyJIoBaHa KOMIIBIOTEPHOW TEXHUKOW, ayTHOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOUIMMHUCS € HAPYLIEHUSIMH 3PEHHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) IpHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO MIPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yI0TCA albTEepHATUBHBIE YCTPOHCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPENICTBA ITpUeMa/nepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
s onleHKH cTernieHn C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JUCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3a1aHus

1. 3akpbITas cucrema. ..

a) OOMEHHBAETCSI C OKPYXKAIOIIEH CpesIoi SHEPTrHeil, HO HEe MOKET OOMEHHUBATHCSI BEIIECTBOM;

0) 0OMEHHBaETCsI ¢ OKpYXKaroIllel cpesioi BEIeCTBOM U SHEPTHUei;

B) HE OOMEHMBAETCS C OKPY)KAIOIIEH CPEIoi HU BEIIECTBOM, HU SHEPTHEH;

T') 3TO CUCTEMA, T/Ie MPOTEKAIOT TOJIHLKO TOMOTEHHBIE PEAKIINU

2. CormacHo 3akony ['ecca, TermoBoit 3pekT peakiiuu He 3aBUCHUT OT...

a) COCTOSIHUSL ICXO/IHBIX pEareHTOB;

0) COCTOSIHUS IPOIYKTOB PEaKLIUU;

B) IIyTH NIPOTEKAHUS PEAKLIUY;

T') arperaTHOTO COCTOSIHUSI ICXOIHBIX PEareHTOB M MPOIYKTOB PEaKIIuU

3) DHTpomnus - 3TO TepMOAMHAMHUYECKasi (PYHKIMS, KOTOpasi OTBEYAET 3a...

a) U3MEHEHHE YHEPTUH B CUCTEME;

0) U3MEHEHUE TEIIOTHI B OKPYXAIOIIeH cpere;

B) Oecropsi/IoK B CUCTEME;

') paboTy, COBEpIIAeMYI0 CHCTEMON

4) TIpormecc mpoTeKaeT caMONMPON3BOIBLHO B OOpaTHOM HAaNpaBJICHUH, €CIIM W3MEHEHHUE YHEPTUU
['ub6ca...

a) <0

6) >0

B) paBHO 0

I') paBHO U3MEHEHHIO SHTPOIHH

5) CornacHo 3aKOHY JEHCTBYIOIIMX Macc, 3aBUCUMOCTb CKOPOCTH PEaKIMU OT KOHIIEHTPAIUH UC-
XOJTHBIX PEAareHTOB... ) OOPaTHOMPONOPLUOHATIbHAS;

0) SKCIIOHEHIINAJIbHAS,;

B) JIMHEHHAS;

r) Jorapudmuueckas

6) [l G0MBIIMHCTBA XUMHUECKUX PEaKIMi TemMrepaTypHbIi KO3 pUIueHT paBeH...

a)2;

0) 1-2;

B) 3-4;

r) 2-4

7) XumMuuecKkoe paBHOBECHE - 3TO COCTOSTHUE CUCTEMBI, TPU KOTOPOM. ..

a) BCe MapaMeTpbl CUCTEMbl OJJMHAKOBHI BO BCEX TOUKAX U HE U3MEHSIIOTCA BO BPEMEHH;

0) CKOPOCTh MPSMOU PEAKIINH paBHA CKOPOCTH OOPATHOM pPEeaKInuu;

B) B CUCTEME He MPOTEeKaeT XUMUUECKUX PEaKIHii;

T') BCE pPEaKIMi B CUCTEME UIYT C ONPEIeICHHBIMU CKOPOCTIMHU

8) IIpu noGaBieHNH KaTalu3aTopa CKOPOCTh PEAKIMH YBETUUYUBACTCS, TaK KakK...
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a) YBEIMYMBACTCS] KWHETUYECKAasi SHEPTUS YaCTHIL;

0) YMEHBIIIAETCS SHEPTUS AKTUBAIUH;

B) U3MEHSETCS MEXaHU3M PEaKIIHH;

T') YBEIMYUBACTCS KOHIEHTPALIMS UCXOJHBIX PEareHTOB

9) B xakoM HanpaBiIE€HUH UJIET JIEKTPUUECKUN TOK B raJbBaHUUYECKOM 3JIEMEHTE?

a) OT KaToJia K aHO.Y;

0) ciieBa HaIpaBo;

B) CIIpaBO HAJICBO;

) OT aHOJIa K KaTo1y

10) CraHgapTHBIN AMEKTPOAHBIN MOTCHIIMAT Y HHEPTHBIX METAJLIOB. ..

a)>0;

0) <0,

B) <0 wiu > 0;

r) =0

11) Cornacuo 1 3akony @apanes, Macca BEUIECTBA, OCAXKIECHHOTO Ha 3JIEKTPOJE, MPOTOPIUOHATb-
Ha...

a) HaIlPsDKEHUIO;

0) KOITMYECTBY BEIIECTBA;

B) COIIPOTUBJICHHUIO;

') CHJIE TOKa

12) Ilpu 31eKTpOXUMHUUYECKON KOPPO3UH METAJIa IPOUCXOIUT...

a) BOCCTAHOBJICHHE METAJJIA;

0) BOCCTaHOBIICHUE HA aHO/IE;

B) OKHCJICHUE METaJlIa;

') OKHCIICHHE Ha KaTojie

13) Ilpu xakoii cnocoOe BhIpaskeHUsI KOHLIEHTpALKs pacTBopa usmepsiercs B %?

a) MOJIsipHast A0JIs;

0) MOJIsIpHAsT KOHIICHTPAIIUS,

B) MaccoBasi J10JIs;

') HOpMasbHasi KOHIIEHTpaLus

14) Kak uzmenseTcs TemnepaTypa KMIIEHUs pacTBOpa 110 CPABHEHUIO C YUCTHIM pacTBOpUTENIEM?

a) TIOBBIIIIAETCS,

0) MOHMXKAETCS;

B) MOXET MOBBIIIATHCS WM MOHUKATHCS, B 3aBUCUMOCTH OT MPUPOBI BEIIECTBRA;

r') HE MEHSETCs

15) OcMoTHYECKOE JaBICHUE PACTBOPA HEAICKTPOIUTA MOKHO PACCUUTATh 1O (hopMyIie...

a) P=KkRT;

6) P=RT;

B) P =1iRT,;

r) P=CRT

16) pH B HelTpanbHOM cpenie paBeH...

a)<7,

0)>7,

B) 7;

r) 14

17) Kakoii Tin KpuCTaJUNTMYECKON pelIeTKH UMeeT Hanbosee ciadbie CBsI3n?

a) aTOMHasi;

0) MoHHas;

B) MOJIEKYJISIpHAs;

') MeTaJUTHYECKast

18) Kakue 3nemMeHTbI NpOsBIIAIOT IPEUMYIIECTBEHHO METANINYECKUE CBOWCTBA?

a) S, p-AJIEMEHTHI;

0) s,p,d - aMeMeHTHI;

B) p, d - 2JIeMeHTHI,
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r) s,d - 2IIeMEeHTHI

19)Kakoii TN KPUCTAJUIMYECKOW PEIIETKH HMEIOT BEIIEeCTBAa, KOTOPHIE HE MPOBOISAT TOK B
TBEP/IOM COCTOSIHUHM, HO MOTYT MPOBOJIUTH €T0 B PACTBOPE HIIM B paciiiaBe?

a) MOJIEKYJIIpHas;

0) MOHHas,

B) METaJUTHYECKas;

r') aTOMHast

20) Hcxons u3 3MeKTPOHHOW KOH(MUTYpAIMH, OMPEACTUTE XMUMHYECCKUN AJIEMEHT, 00JIaJaromuii
OKHUCJIUTETHHBIMU CBOMCTBAMHU.

a) 1s2 2s2 2p6

0) 1s2 2s2 2p6 3s2 3p5

B) 1s2 252 2p6 3s2 3p6 4s2

r) 1s2 2s2

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1. [Ipenmer xumMuu. ATOMHO-MOJIEKY/sIpHast Teopusi. OCHOBHbBIEC MOHSTHS: aTOM, MOJIEKYyJia, HOH,
XUMHUYECKUM 31eMeHT. [IpocTsie n cinoxHble BemecTBa. Monb. MomnsipHas macca. DKBUBAJIEHT, YKBUBA-
JIEHTHAs Macca.

2. CTeXMOMeTpHUYECKUE 3aKOHbBI: 3aKOH 3KBHBAJICHTOB (IOHATHE 3KBUBAJICHTA M HKBUBAIECHTHOMN
Macchl), 3aKOH IIOCTOSTHCTBA COCTaBa XUMUYECKUX COEAUHEHUH.

3. I'a30Bble 3aKOHBI: 3aKOH OOBEMHBIX OTHOLICHUH, 3aKOH ABOTaJpO, 3aKOH HKBUBAJIEHTOB.

4. CtpoeHue atomMa U NepHoAuYecKas cucTeMa 31eMeHToB. KBaHTOBO-MeXaHnUecKasi MOJIENb aTo-
Ma. ATomHas opOuTasb. dopma aTOMHBIX opOuTanei (s, p).

5. KBanToBsle uncna. [Ipunnun [Taymu. [Ipasuito I'yana. IIpaBuno Kneukosckoro.

6. Ilepuonnyeckas cuctemMa U NOPAIOK 3all0JIHEHUS YHEPIETUUECKUX YPOBHEN B CTPYKTYpE aToMa.

7. Panuycsl aTOMOB ¥ MOHOB. DJIEKTPOOTPHULATEIbHOCTh. JHEPrUusi HOHU3ALUHU, CPOJCTBO K DJIEK-
TpoHy. VI3MeHeHne CBOMCTB 2IEMEHTOB M UX COEAMHEHUH 110 IEPUOAAM U IPYTIIIAM.

8. OcHOBHBIE BU/IbI XUMHUYECKOM cBs3H. [Ipupona xumuueckoi cBsizu. XapakTepUCTUKU XUMHYE-
CKOM CBSA3H.

9. KoBaneHTHast cBsI3b, MEXaHU3MbI €€ 00pa30BaHUsA: OOMEHHBIH, TOHOPHO-AKIIEITOPHBIH.

10. TTonsspHOCTH KOBaJIEHTHOM CBsI3U. Teopusi BIGHTHBIX CBsA3EH U 00BSCHEHHE BAJIEHTHOCTH 3JIe-
MEHTOB METOJIOM BaJICHTHBIX CBs3ei. OCHOBHOE U BO30YKIEHHOE COCTOSHUE aToMa.

11. IIpocTpancTBEHHAs CTPYKTYypa MOJIEKY. THUIbI CBA3EH — O, T.

12. NonHas cBA3b. Metaimmyeckast CBs3b.

13. ®usnyeckoe COCTOSHUE BeELIECTBA. TBepmoe Teno. DHEPrus KPUCTAIUIMYECKOH PELIETKH.
THuIBI KPUCTAIIIMYECKUX CTPYKTYP U UX CBOMCTBA.

14. Knaccudukanus XuMHYECKUX cOoeiMHeHNH. buHapHble coefuHenus, UX OCHOBHbIE TUIbL. CTe-
neHb okuciaeHusi. CocraB OMHAPHBIX COEIUHEHUH.

15. Kucaotsl, cosiu, OCHOBaHUs, OKCH/IbI, UX KIACCU(PHUKALNA U XUMHUUECKHUE CBOMCTBA.

16. CpoiictBa ampoTtepHoCcTH. PeakiinoHHas ciocoOHOCTh aM(pOTEPHBIX OKCUAOB U THIPOKCUIOB.

17. PactBOpbl, TuIBl pacTBopoB. IIpouecc pactBopeHus.CrnocoObl BBIpaXEHUS KOHIEHTPALUU
pacTBOpOB.

18. PactBopumocTs. IlepeHacslnieHHbIE pacTBOPBI. JHEpreTuka pactsopenus. Kpucramiornapa-
THI.

19. CaoiicTBa pacTBOpoB HeanekTpoauToB. Ocmoc. 3akon Bant-I'opda. 3akon Payns. Temnepary-
pa KUIIEHUs U 3aMEpP3aHUs PaCTBOPOB.

20. Teopus anexTponuTUdecKor quccounanuu. CTeneHb AUCCOLUalK, KOHCTAHTa TUCCOLMALINN.
N3oTonnueckuit koapdunueHt. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB.

21. Xumnueckas tepmoauHaMmuka. [lonstrue xumuueckoi cucreMsl. Tunsl cucrtem. PaBHOBecHOE
COCTOSIHHE CHCTEMBI.

22. Tunbl TEpMOANHAMHYECKUX MTPOLIECCOB: 00paTUMble, HEOOpaTUMbIE, CAMOIIPOU3BOJIbHBIE, PaB-
HoBecHble. OCHOBHBIE MOHATHUS TEPMOJMHAMUKU: BHYTPEHHSS SHEPIusi, paboTa, TEIuioTa.

23. IlepBerit 3akoH TepMoauHamMuKu. [lonstue sHTanbnuu. TemnoBoi ddGheKT peakiuu, K30Tep-
MUYECKHE U SHJOTEPMUYECKUE PEaKIUH.

24. TepmoxuMuYecKHe ypaBHEHHUsI U UX ocoOeHHOCTH. CTaHIapTHbBIE TEIUIOTHI 00pa3oBaHUs Be-
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IECTB.

25. 3akoH 'ecca, cnencrBue u3 3akoHa ['ecca. [lonsitue suTponuu. Bropoii v TpeTuii 3aKOH TepMO-
JTUHAMUKHU.

26. CaMOnTPOU30BOJILHBIC MTPOIECCHI. DHTATBIUUHBIA M SHTPOIMUHBINA (PaKTOPhl XUMHUECKUX Pe-
akuuii. Dueprus ['uboca.

27. XuMHuueckasi KUHeTHKa. ['oMOreHHbIe U TeTeporeHHble peakuuu. CKOpOCTh XUMUYECKON peak-
uuu. QakTopskl, BIUSIONIME HA CKOPOCTh PEAKIIUU.

28. BausiHre KOHIIEHTpALMK Ha CKOPOCTh PeaKIuu. 3aKOH AeHCTBYOMMX Macc. KoHcTanTa ckopo-
CTH PEaKIHUU.

29. BausiHue Temneparypbl Ha ckopocTh peakuuu. [IpaBuno Bant-I'opda. Dneprus akruanuu u
ypaBHEHHE AppeHuyca.

30. 3aBHCUMOCTb CKOPOCTH PEAKIIMH OT Katain3aropa. Karamus

31. OGpatumMble 1 HeoOpaTUMbIE XMMHUYECKHE peakiu. XuMHueckoe paBHoBecue. KoHcranTa
paBHOBecHs. 3aKOH JeWCTBYIONUMX Macc s paBHoBecus. [Ipunuun Jle-Illarense. CaBur XuMu4ecKoro
paBHOBECHS.

32. OKUCIUTENBHO-BOCCTAHOBUTEbHBIE peaklnK. CTereHb OKUCIIEHUS], OKACIEHNUE U BOCCTAHOB-
JeHue. DJIEKTPOIHbIE MPOLECChl. DNEKTPOHbIE oTeHIMaN. YpaBHeHnue HepHera.

33. 'anpBaHUYECKUI JIEMEHT. DJIEKTPOXUMHUYECKUE MPOLECCHI. DIEKTPOJABIKYIIAs CHJIa TajibBa-
HUYECKOTro 37ieMeHTa. CTaH1apTHBIM BOJOPOIHBIN 3JIEKTPO/I.

34. DnekTpoJiu3 B paciiyiaBe. IJIEKTPOJIU3 B paCTBOPE.

35. 3axonbl dapaned. Beixon no Toky.

36. Koppo3ust MeTaioB: XMMUYECKast, IEKTPOXUMHUYECKasI.

37. 3ammura METaIIOB OT KOPPO3UHU.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX
Pasmen 1. OCHOBHBIE ITOHITHSL U 3aKOHBI XUMUHU

1. Jlaiite omnpeneneHus MOHITUIM «atom». M3 yero oH coctouT, uMmeeT i oH 3apsaa? [lpusenure
IUTAHETApHYIO MOJIEIb CTPOCHMSI aTOMA.

2. KakoB 3apsiz anektpona? 3a c4eT 4ero MpoTekaeT XUMUYECKasi pPeakiiysl, B YeM €€ CYIIHOCTb?

3. Uto takoe Moisiekyna? Mimeer nu oHa 3apsan? IlpuBenurte npumepsl MoieKyll BewecTs. M3 yero
OHH COCTOSIT?

4. Yto Takoe non? Mmeer nu oH 3apan? Kakue ecTb TUIIBI HOHOB U Kak OHHU Ha3biBatoTcs? Ipuse-
JUTE MPUMEPHI HOHOB pa3Horo Tuna. Kak o6pa3yrorcst Te uin uHble TUIIBI HOHOB? OT 4ero 3aBUCHUT 3apsi
noHa?

5. IlpuBeauTte npumep XUMUYECKOTO IEMEHTA B COCTOSIHMSIX: aTOM, MoJieKyina, HoH. [losicHure, B
YeM Pa3HULIA MEXKAY 3TUMH TPEMsI COCTOSIHUSAMU M KAKUMU CBOMCTBaMHU 00JIa1aeT Ta WK UHASI YacTHUIIA.

6. Urto Takoe konuuecTBO BemiecTBa? Kak oHo o6o3HauaeTcs, B ueM uzMepsiercs? CKOIbKO YacTHIL
conepkuT 1 monb BemecTBa? Kak 0603HayaeTcs YMCIIO YacTull?

7. Uto Takoe momsipHas Macca? Kak oHa o6o3Hauaercs, B yueM usmepsiercsi? Kak paccuurath mMo-
JISIPHYIO MaccCy BELIECTB?

8. IlpuBeaute nmpuMepsl XMMUYECKHUX BeIIeCcTB. UTO MOKa3bIBAIOT MOJCTPOUYHBIE HHAECKCH B QOp-
MyJlaX XMMHUYECKHUX BEIIECTB?

9. Uto Takoe crexuoMeTrpuieckue ko3P duimentsi? s 4ero ux paccTapisiiOT B YPaBHCHUSX XHU-
Muueckux peakuuii? Kakossl npaBuia paccTaHOBKH K03 uienToB? UTo MoKa3bIBaeT CTEXMOMETpHYE-
CKUI KO3(PPUIMEHT B ypaBHEHUU PEAKINH?

10. Chopmymupyiite 3akoH ABoraapo. UTo Takoe HOpMallbHBIE yclaoBHs? UTO Takoe MOJSPHBIN
o0bem raza? Kak oH o0o3HavaeTcsi, B ueM u3Mepsiercs u yemy oH paBeH? Kakoii 00beM 3aHHMaeT ras Ko-
JIM4ecTBOM 1 MoJb pu H.y.?

11. Kak paccuuThiBaeTcs 00bEeM rasza Npu yCIOBHUSX, OTIMYHBIX OT HOpMajibHbIX? IIpuBenute
ypaBHeHHe MenneneeBa-Kianeiipona, osicHUTE KaKue BETMYMHBI TaM MCIIOJIb3YIOTCS.

12. IlpuBenuTe ocHOBHBIE (OPMYIBI JJi pacuyeTa KoIW4yecTBa BeuiecTBa. Kakue BelIWUYUHBI [
3TOTO UCHONb3YOTCA?

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

14. I3 yero cocTosT OKCHUBI, COJIM, KUCIIOTHI, OCHOBaHUA? UTO Takoe kuciaoTHele ocTatku? Ilpu-
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BEJUTE IPUMEPHI 3TUX COETUHEHUH.

15. Yro Ttakoe sxkBuBaieHT? UTo Takoe (hakTOp SKBUBAJICHTHOCTHU U KaK OH o0o3Hadaercsa? Kak ero
MOJKHO paccuuTaTh? /|11 KaKMX 3JIEMEHTOB OH SIBJIIETCA TOCTOSSHHBIM U niouemy? IIpuBenure npumepsl.

16. Kak paccunTtaTh S5KBUBAJICHTHYIO MacCy IIPOCTHIX M CIOXKHBIX BemiecTB? [IpuBeaure ¢popmMyisl,
MOSICHUTE KaKHe BEJTMYMHBI B HUX MCTONB3YI0TCsA. Kak 0003HauaeTcs SKBUBaJICHTHAS Macca, B UeM U3Me-
psaercs?

17. Yro Ttakoe SKkBUBaJeHTHBIH 00beM raza? Kak ero moxHo paccuutats? IlpuBenute Gpopmyiy,
MOSICHUTE KaKUe BETMUYMHBI TaM UCTIOJIBb3YIOTCS.

18. ChopmynupyiiTe 3aKOH SKBUBAJICHTOB, MPUBEIUTE €r0 MaTeMaTH4eCcKoe BeIpaxkeHue. lIlpuBe-
JUTe IPUMEP MPUMEHEHHUS 3TOr0 3aKOHa.

19. ChopmymupyiiTe 3aKOH TOCTOSTHCTBA cOocTaBa BemecTBa. Uto takoe 6eprommuabl? [IpuBenure
MIPUMEPHI BELIECTB MOCTOSHHOTO ¥ HETIOCTOSIHHOTO COCTaBa.

20. ChopmynupyiiTe 3aKOH ABOTAAPO U CIEACTBUS U3 HETO, MOSICHUTE HA TIpUMepe.

21. ChopmynupyiiTe 3aKOH OOBEMHBIX OTHOIICHUM, TTOSICHUTE, JIJIs1 KAKUX PACYETOB OH MPUMECHHM.

22. ChopmynupynTe 3aKOH COXpaHEHHSI MAaCChl BEILIECTBA.

PA3JIEJT 2. CTPOEHUE ATOMA. IIEPUOJIMYECKHI 3AKOH U ITEPUOJUYECKAS CH-
CTEMA XUMHWYECKHUX SJIEMEHTOB JI.MU.MEH/IEJIEEBA.

1. Onumure MmIaHeTapHyI MOJeNb CTpoeHus: atoMa (Monens Pesepdopaa), mokaxkure rpadude-
CKH.

2. Ha yem ocHOBaHa coBpeMeHHas Mozeib cTpoeHus: aroma? Kak paccMarpuBaeTcsi SJIE€KTPOH U
€ro ABMXKEHUE B ATOU Mojenu?

3. Urto Takoe annekTponHoe ob6mako? I[IpuBenure rpadguvecku mpuMep JEKTPOHHOTO 00aka aToMa
Bosopona. Kak m3MeHseTCs TUIOTHOCTh AJIEKTPOHHOTO O0Jiaka Mo Mepe yAaJeHHs OT sapa U moveMy?
Nmeet mu 35eKTpoHHOE 00J1aKO TPaHHUIIBI?

4. Yro takoe aromHas opoutanb (AO)? Ilouemy AO moryt umeTh pasHble pazmepbl? Kak 310
BIIUSICT Ha cBo¥cTBa aToMa? Kak o0o3HavaroTcs rpadaecky aToMHBIE OpOHUTAN, SJICKTPOHBI Ha OpOUTa-
nsx?

5. Ilepeuncnure KBaHTOBBIE yKcia. [y yero oHn ucnodb3yroTca? [louemy Henb3st onucaTh dJeK -
TPOH C MOMOIIBIO TIOHATHH Kilaccuyeckoil pu3mku (Macca, KOOpAWHATa, UMITYJIbC U T.1.)7

6. Kak o6o03Hauaercs rinaBHoe KBaHTOBOE 4nciio? Kakue 3HaueHus: MpUHUMAET IJIaBHOE KBAaHTOBOE
yucio? 3a uTto oHO oTBevaeT? YTo Takoe IHEPreTHUeCKUil ypoBeHb (3JIEKTPOHHBIN €0 )?

7. DNEKTPOHBI KAKOTO SHEPIEeTUYECKOr0 YPOBHS UMEIOT HAUMEHBIIYIO SHEPTrUi0? DJIEKTPOHBI Ka-
KOTO SHEPTreTUYECKOTr0 YPOBHS HAXOATCsl Hanbosee Oau3Kko K sapy u nmouemy? Kak cBsi3aH pa3mep aTtom-
HOM opOuTa M U IMIaBHOE KBaHTOBOE uncio? [IpuBeaure rpaduueckuii mpuMep MHOTORJIEKTPOHHOTO aTo-
Ma, OSICHUTE OTBET.

8. Kak o0o3HauaeTcsi moOouHOEe KBaHTOBOE yucio? 3a 4To oHO oTBeyaer? Kakue 3HaYeHUS OHO
npunumaet? Kakoii ¢popme opOutanu oHu coorBercTBytoT? IlpuBeaute rpadudeckue npumepsl. Uto Ta-
KO€ SHEPreTUYECKUN MOAYPOBEHb?

9. Kak npoucxoauT pacieluieHue SHEPreTHIeCKUX ypoBHEN Ha ogypoBHH? Ckonbko AO U 3rek-
TPOHOB MOKET BKJIIOUATh MOypOBEHb TOTr0 Win MHOro Tuna? [lokaxure rpadguyecku.

10. Kak 0003HadaeTCss MarHUTHOE KBAaHTOBOE 4Kcio? 3a 4yTo oHO oTBevaeT? Kakue 3Ha4eHUs OHO
MpUHUMAET JJi1 opoutanei paznoro tuna? [Ipuseaute rpaduyuecke mpuMepsl.

11. Yro Takoe cniuH? Kak o0o3HayaeTcsi cimHOBOE KBaHTOBOE uKcio? Kakue 3HaueHHs] OHO MpH-
HuMaeT? Yto Takoe mapasuiesibHbIe M aHTUIapaiyienbHbie ciuabl? [IpuBeauTe rpaduueckue mpuMepsl.

12. Chopmynupyiire npunnun [laymi. CKOTbKO 3JIEKTPOHOB MOTYT HAXOAUTHCS HA OHOM aTOM-
Ho#t opOuTanmu? KakoBsl ux cnuasl? [IpuBenure rpadudeckuii mpumep.

13. Chopmymupyiite mpaBmiio KiedkoBckoro. OObSCHUTE € €T0 MOMOIIIBIO, TOUEMY TIPU 3aT0THE-
HUU DHEPTeTUUYECKUX YPOBHEH 3JIEKTPOHAMU CHavalla 3aroJIHAETCS YPOBEHb 0S, a IOTOM yXe ypoBeHb Sd.

14. Chopmymupyiite npaBuio ['yuna. Ilpusenute rpadudeckuit npumep ans d-nogyposus. Kak
OyIeT MPOUCXOIUTH MOJIOBUHHOE 3aII0JIHEHHE 3TOTO MOAYPOBHSA?

15. KakoB nopsi0K 3alOHEHNS] SHEPTETUUECKUX YPOBHEW M MOAYpOoBHENH? UTO Takoe JIEKTPOH-
Has KoH(purypamus aroma (3nexktporHas ¢Gopmyna)? Kak ona 3ammuceiBaetcsa? Kakue 31eKTpOHHBIE KOH-
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burypamnuu sBISIOTCA YCTONUNBBEIMU?

16. ChopmynupyiTe NEpUOTUICCKUAN 3aKOH.

17. Kakyto cTpykTypy uMeeT tabiauua MenzaeneeBa? YKaKUTe, KaK ONPEACTUTh Nepuo, Tpymiy,
MOJTPYIIITY.

18. C Touku 3peHus EKTPOHHON KOH(UTYpaLlMU aToOMa, YTO MMOKa3bIBa€T HOMEp JIEMEHTa B TIe-
PUOANYECKON CUCTEME, HOMEP Ipymibl, HoMep nepuona? [lpusenure npumep.

19. Ha xakue ceMeicTBa pa3ensioTcs 3JIeMEeHThI B Tabiuie Menaeneea? Yem 1o 00yciioBieHO?
Kakumu cBoiicTBaMu OHU 00Jaar0T (MeTauTndeckue, HemeTauindeckue)? K kakum cemencTBaM OTHO-
CSITCSI AJIEMEHTHI INIAaBHBIX W MOO0UHBIX moarpynn? IIpusenute nmpumepsl. Kak n3MeHsIOTCS MeTayInye-
CKHE U HEMETaJUIMYECKUE CBOMCTBA Mo neprojaM u rpynnam? [IpuBeaure npuMepsl.

20. Yem ormpenenseTcsi BAIEHTHOCTh XMMUYECKOTO 3J€MEHTa B IVIABHBIX U MOOOYHBIX MOATPYII-
nax? Kakue 371eKTpOHbI ABISIOTCS BAJIEHTHBIMU M MOTYT NPUHUMATh y4acThe B OOpa30OBaHHUU XUMHUYE-
CKOM CBsA3U?

21. Yro Takoe sHeprus nonmzanuu’? Kak ona mamensercs mno nepuogam u rpymnmam? OObscHHUTE
nouemy. [IpuBenure npumMepsl. Kak 370 BIusSeT Ha XUMUYECKUE CBOMCTBA JIEMEHTOB? Y KaKUX JJIEMEH -
TOB HU3KHE YHEPIHH HOHU3AIUH U ITouemMy?

22. Yro Takoe CpoJCTBO K 3MeKTpoHy? Kak oHO u3mensercs no nepuogam u rpynmnam? OObsicHUTE
novemy. [IpuBenure npumepsl. Kak OHO BIMSET HA XUMUYECKUE CBOMCTBA AJIEMEHTOB? Y KaKUX 3JIE€MEH-
TOB BBICOKOE CPOJCTBO K 3JIEKTPOHY U Iouemy?

23. Kak U3MEeHSI0TCS paguychl aTOMOB M MOHOB 110 TiepruoAam u rpynmnam? Kak 3To BIHSIET Ha XU -
MHUYECKHEe CcBOicTBa neMeHTOB? [IpuBeanTe mpuMepsl. Y KakuxX 3JI€MEHTOB caMble OOJIBIINE PATUYChl U
noyemy?

24. Yro Takoe anekTpooTpuuarenbHocTh? Kak oHa usmeHsercs no nepuogam u rpynnam? Kax
BJIMSIET HA XUMHUYECKHUE CBOMCTBA 31eMeHTOB? [IpuBenure npuMephl. Y Kakux 3J€MEHTOB caMasl BBICOKAS
ANEKTPOOTPULIATETLHOCTH?

25. Yto Takoe OKMCIUTENbHbIE, BOCCTAHOBUTENIbHBIE CBOMCTBA? Kak OHM M3MEHSIOTCS MO MEepUo-
nam ¥ rpynnam? Kak 3To cBs3aHO C 31eKTpOoHHBIM cTpoeHueM artoMa? IIpuBenure npumepsl. Kakue Be-
IIECTBA SBJIIOTCA XOPOIIMMH BOCCTAHOBUTEISIMH, a KAKME OKUCIUTENSIMU U II0YeMy?

PA3JIEJI 3. XUMHWYECKAS CBA3b.

1. Yem omnpenensroTcss XUMHUYECKUe U (PU3UIECKUE CBOWCTBA BellecTBa?

2. YUro Takoe xumuueckas cBsi3b? Kakylo mpupojy, COIIaCHO COBPEMEHHBIM IPEICTABICHUSM,
uMeeT XuMHu4eckas cBs3b? Kak u3MeHsTCs SHeprusi CUCTEMBI pU 00pa30BaHUM XMMUYECKOW CBSI3U U Ka-
KH€ CHUJIBI e 00yCIIaBIUBaIOT?

3. [IpuBeaute mpuMep oOpa30BaHUS XUMUYECKON CBSI3M B MOJIEKYJIe Bojopona. YTo Takoe mole-
KyJsipHast opOuTans? Kakumu JOKHBL OBITH CIIMHBI B3aUMOJCHCTBYIOLINX AIIEKTPOHOB, YTOOBI 00pa3oBa-
J1aCh XUMHUYECKas CBS3b?

4. JlaiiTe ompeneneHusl XapaKTepUCTUKaM XMMHUYECKOW CBSI3U: JUIMHA CBSI3U, BAJIECHTHBIN yrodi,
sHeprus cBs3u. B kakux enuHuax oHu uaMepsaroTca? Kak 3aBUCUT 3HEprusi CBA3M OT ee JIuHbI? Kakas
CBSI3b SIBJIICTCSL HAMOOJIee TPOYHOM?

5. IlepeuncnuTe OCHOBHBIE BUIbI XUMHUUYECKOM CBS3H.

6. JlaiiTe onpenenenue KOBaJICHTHOM CBA3M. 3a CUeT yero oHa odpasyercs?

7. Yem 00yCIOBIICHBI HAMPABICHHOCTh U HACHIIIIAEMOCTh KOBAJICHTHOM CBSI3H?

8. Kak oOpasyercst KOBaJIeHTHasI CBSI3b 110 OOMEHHOMY MexaHu3My? Kakue seKTpoHbI MOTYT MpH -
HUMAaTh ydacTue B oOpa3oBaHuu cBsi3u? [IpuBenure rpadudeckuii mpumep.

9. Ilouemy XuMHYECKast CBS3b MOXET OOJIafaTh MOJIIPHOCTHIO? Uem 0OyclioBiIeHa MOJIIPHOCTD
cBs3u? [IpuBenuTe mpuMep MOJISAPHON MOJIEKYIbI, TOSICHUTE, 9TO Takoe 3((HEKTHUBHBIN 3apsi, JIeKTpUUe-
CKUH MOMEHT JIMIIOJIA.

10. YUto Takoe KOBaJIeHTHasl MOJSIpHAs M KOBAJEHTHAs HemoJjsipHas cBaA3b? [IpuBenure nmpumepsl
BELIECTB C 3TUMU THIIAMHU CBSA3H.

11. Kak obpasyercsi KOBaJICHTHAs CBSI3b MO0 JJOHOPHO-AKIIENITOPHOMY MEXaHU3MY?

12. JlaiiTe onpenenaeHue NOHATHIO BaJIEHTHOCTh. Kak MOYKHO ONpENeIUTh BaJIEHTHOCTD AJIEMEHTA?
Kakue s1eMeHThl UMEIOT MOCTOSIHHYIO BaJI€HTHOCTb?
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13. Uem 00ycioBI€Ha BAIEHTHOCTh, COTTIACHO METO/Y BaJICHTHBIX CBsi3ei? UTo Takoe OCHOBHOE U
BO30yXKIeHHOE cocTosiHue atoma? [IpuBeauTe mpuMepsl.

14. Kakue 31eKTpOHBI SIBISIOTCS BaJICHTHBIMU 1714 S,p,d,f — 371eMeHTOB?

15. Uem onpenensieTcs NpOCTPaHCTBEHHAA CTPYKyTypa mMoJiekya? [loueMy MoJieKysibl UMEIOT pas3-
HYyI0 Gopmy?

16. JlaliTe ompenenacHUe TUTIAaM CBSI3HM TI0 TMEPEKPBHIBAHUIO OpOUTaje: G, T U O-CBs3siM. Kakumu
TUnamMu opOuTtaneii onn obpasyrorcs? [lpuseaure rpadpuueckue npumepsl. CpaBHUTE IPOYHOCTD G- U T-
CBS3U.

17. Yro takoe kpatHOCTh cBsizu? IlpuBenute npuMep oOpa3oBaHUs OJMHAPHOM, JBOWHOMN, TPOWi-
HOHM cBs3u. KakuMmu TuUmaMu CBSI3M 10 TEPEKphIBaHUIO opOuTaneld oOpa3oBaHa OJMHApHAs, IBOMHAS,
Tpo¥iHas cBsA3b? CpaBHUTE IPOYHOCTH 3TUX CBS3EH.

18. Uto Takoe rubpuauzanus? Kakos ee mexannsm? Kak mpoucxomur sp-, sp2, sp3 — rudpuamnsa-
rusi? Kakyio reoMeTprro UMEIOT MOJIEKY/bI ¢ TAKHM THIIOM THOPHIM3ANNU Y TIeHTpanbHoro atoMa? [Tpu-
BEJIUTE IPUMEDPBI.

19. Pacckaxxute 0 cTpO€HUM TBEpABIX Tesl. UTO M3 cedst mpeacTaBisieT KpUCTallnyecKas pemier-
ka? [IpuBenure nmpumMep. UTo XapakTepu3yeT SHEPTrUsl KpucTamnueckon pemerku? [lepeuncnure xumu-
YECKUE TUIBI KPUCTAIUIMUECKHUX PELIETOK.

20. Yto u3 cebs mpeacTaBiseT MOJICKY/SIpHAS KpUCTaUTH4YecKas pemerka? Kakue 4yacTuIsl Haxo-
JUTCS B y371ax pemerku? Kakol Tum cBa3u Mexy y3iaamu pemerku? KakoBa sHeprus Takol KpUCTauIn -
yeckoi pemetkn? Kakue BemecTBa MOTYT 0Opa30BBIBaTh MOJICKY/SIPHBIC KPUCTATMYECKUAE PEIICTKH?
IIpuBenuTe npUMepsI.

21. Yrto u3 cebs mpeAcTaBiIsIeT aTOMHAs KpucTautndeckas pemerka? Kakue yacTuipl HaXoauTcs B
y3nax pemerku? Kakoil tTun cBsizu Mexnay ys3inamu pemeTrku? KakoBa sHeprusi Takod KpUCTAIIIMYECKON
pemetkn?Kakue BemecTBa MOTYT 00pa30BbIBaTh MOJICKY/ISIPHBIC KpUcTaundeckue pemetku? [IpuBenu-
T€ IPUMEPBI.

22. KakoB mMexaHu3M o0pa3oBaHUsi HOHHOW CBsi3u? Uem XapaKTepusyeTcsi HOHHOCTh CBs3U? Uem
OTJIMYAETCsl KOBAJICHTHAS MOJIIPHAsA CBSA3b OT MOHHOM? [loueMy noHHas CBsI3b HEe 00J1a1aeT HANPABJICHHO -
CTBIO Y HACKIIAEMOCTBLIO?

23. Yro u3 cebs mpeacTaBiseT MOHHAS KpUCTaUIHdeckas pemerka? Kakue 4acTuilbl HaXOauTCs B
y3nax pemetku? Kakoil Tun cBa3u Mexay ysinamu pemerku? KakoBa sHeprus Takod KpHCTaUTMYECKON
pemetku? Kakue BemecTBa MOryT 00pa3oBbIBaTh HOHHBIE KpucTaunyeckue pemerku? [Ipusenure npu-
MEpBHI.

24. Yro u3 cebs mpeAcTaBIsIeT MeTaJuInyeckas Kpuctajuimdeckas pemerka? Kakue yacTuiibl Haxo-
JIUTCA B y37ax pemetku? Uem o0ycrioBieHa CBI3M MEX Ty y3namMu pemeTku? [loyemy B KpuCTaIIMYeCKOM
pelIeTKe MeTalla AIEKTOHbI HEeJIOKaIn30BaHbl? KakoBa sHEprus Takoil kpuctajaudeckoy pemerku? Ka-
KH€ BellecTBa MOT'YT 00pa30BbIBaTh METAJUIMUECKHE KpUcTalinyeckue peuietku? [IpuBeaure npumepsl.

25. CpaBHMTE IPOYHOCTb, TEMIIEPATYPHI IUIABJICHUS, MEXaHUUECKHE CBOMICTBA, AJIEKTPOIPOBOA-
HOCTb, TEIJIONIPOBOAHOCTD, JETY4ECTh Pa3HbIX THUIIOB KPUCTAJUIMYECKUX pemeTok. OOBsICHUTE, MoUYeMy
OHM 0071a/1al0T TEMU WM MHBIMU CBOMCTBAMU?

PA3JIEJT 4. OCHOBHBIE KJIACChl HEOPTAHUUYECKUX COEJWHEHMM. PEAKIIMOH-
HAX CIIOCOBHOCTD BEIIECTB.

1. Yto Takoe creneHp okucneHus? Kak onpenennt MakCUMAJIbHYIO CTENIEHb OKUCIICHHS JIEMEH-
ta? Kak oHa cBsi3aHa ¢ BAJIGHTHOCTBIO?

2. Kakue 3neMeHThl TPOSIBIISIOT MTOCTOSTHHYIO CTENIEHb OKHUCIICHUs? UeMy paBHA CTENEHb OKHUCIIE-
HUS DJIEMEHTOB B MPOCTHIX BemlecTBax? Kakue mpaBuia HY)KHO 3HATH /ISl 3aIIMCH XUMHUYECKUX (HOpMYI
BEIECTB?

3. [IpuBenute knaccudukaimio BemecTs. Kakne 0CHOBHBIE KJIaCChl HEOPTAaHUUYECKUX COCTUHEHUM
BbI 3Haete? M3 yero onu coctodr?

4. TlpuBenute kinaccudukanuio okcuaoB. Kak oOpasyrorcs Ha3Banus okcujoB? Kak Hamumcatb
¢dbopMyiTy BBICIIEr0 OKCHJa 3JeMeHTa?

5. llpuBenute Knaccudukamuio KUcIoT. Kak 00pa3yrorcst Ha3BaHUs KUCTIOT?

6. [IpuBenute knaccudukaruo ocHoBanui. Kak o0pa3yroTcst Ha3BaHUSI OCHOBAHMIA?
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7. llpuBenute knaccuduxanuio coned. Kak oOpasyrorcs Ha3BaHUA comeit?

8. Uto Takoe snektponut? Kakue BeniecTna sSBISIOTCSA AIEKTPOTUTAMU?

9. Yto Takoe 3neKTponuTudecKas aucconuanusa? KakoBbl mpaBuia 3allMCH YpaBHEHUM JIEKTPOJIU -
TUYECKOU JUCCOIAAIIHN?

10. IlpuBenuTe ypaBHEHHUs TOJIHOM U CTYIIEHYATON IUCCOLMALIMYA OKCUI0B, KUCIIOT, COJIEN U OCHO-
BAaHUM.

11. JIng KakuX 3JIEMEHTOB XapaKTEepHbI KUCIOTHBIE cBoMicTBa? IIpuBenuTe nmpumepsl.

12. C yeM pearupyroT KUCIOTHbIE OKcUbl? [IpuBennuTe mpuMephl peakiuii, TOKa3bIBAIOMINX KUC-
JIOTHBIE cBONMCTBA. [IpuBenuTe npuMep reHeTUYECKOU CBSA3H «DJIEMEHT — KUCJIOTHBIM OKCUJ — KACIOTHBIN
OCTaTOK - KMCIJIOTa.

13. Jlyig Kakux 3JIEMEHTOB XapaKTepHbl OCHOBHbIE cBOMcTBa? [IpuBeauTe mpuMepsl.

14. C 4dem pearupyroT OCHOBHbIE OKcuAbI? IlpuBemuTe mpuUMeEpbl peakiuii, JAOKa3bIBAIOIINUX
OCHOBHBIE CBOKMCTBA. [IpuBenuTe NMpuMep r€HETUYECKON CBS3H «JIIEMEHT — OCHOBHOM OKCHJI — OCHOBA-
HUEY.

15. Yto takoe ampoTepHOcTs? [l KaKMX 3JI€MEHTOB XapakTepHbl ampoTepHsie cBoiicTBa? Ipu-
BEJIUTE IPUMEDPBI.

16. C uem pearupyrot amdorepHbie okcuasl? [IpuBeante npumMepsl peakiuii, TOKa3bIBAIOIMINX aM-
dbotepHbie cBoicTBa. [IpuBeauTE MPUMEP TEHETUIECKOM CBSI3U «AJIEMEHT — aM(pOTEepHBIN OKcHUIl — aM(po-
TEPHOE OCHOBAHUE.

17. Kak u3MEHSIOTCA KHUCIOTHO-OCHOBHBIE CBOMCTBA IJIsi S- U P-3JIEMEHTOB B NEPUOAAX ClieBa
HampaBo? Kak 3T0 CBSI3aHO ¢ METaJUIMYECKUMU U HEMETANIMYECKUMH cBoicTBamMu? OT 4ero 3aBUCST
KHUCJIOTHO-OCHOBHbBIE CBOMCTBA d-371€MEHTOB?

18. ITpuBeauTe XUMUUYECKUE CBOMCTBA KUCTIOT.

19. I[IpuBeanTe XMMUYECKHUE CBOMCTBA OCHOBAHUH.

20. IIpuBenute npumepbl aM(pOoTepHbIX OCHOBaHUK. C UeM OHH MOTYT PearupoBarh?

21. IlpuBeauTe XuMHUYECKHE CBOMCTBA COJIEH.

PA3JIEJI 5. PACTBOPLI.

1. Yto Takoe pacTBOp, paCTBOPEHHOE BEIIECTBO, pacTBoputeib? [IpuBenure npumepsl. [IpuBeau-
T KJIaCCU(PHUKAIIO PACTBOPOB.

2. KakoBbl cX0/CTBA/OTANYNS PACTBOPOB C MEXAHUYECKUMHU CMECAMU U XUMHUYECKHUMH COEIUHE-
HussMU? YTo U3 celdst MpecTaBIseT pacTBOP, COTTIACHO COBPEMEHHBIM MPEICTABICHUSIM?

3. OnumuTte mpouecc pacTBOPEHHs] TBEPIAOTO Tela B KUAKOM pacTBopuTene. Kak mpoucxoaut
KpUCTaJIIM3anus?

4. Uto Takoe KoHIeHTparus? UTo Takoe HACHIIMICHHBIN, pa30aBICHHBIA, KOHIICHTPHUPOBAHHBIN
pacTBop?

5. Onumure cnocoObl BEIPAKEHUS! KOHIEHTPALUK PAaCTBOPOB, MIPUBEIUTE 0003HAUCHU S, POPMYIIBI
JUIsl pacueTa KOHIICHTPALMM, eIUHULIBI U3MepeHus: (MaccoBasi J0Jisl, MOJIApHAsl J0Jisi, MOJIIpHAs KOHIIEH -
Tpalus, MOJISTIbHAs KOHUEHTpalKs, HOpMalibHasl KOHLIEHTpalus, TUTp). Kak MOKHO KpaTKo 0003HAUUTh
€IMHUIBI U3MEPEHUSI MOJISIPHOM M HOpMalibHOU KoHIeHTparuu? [Ipuseaure npumep. Kak paccuntbiBaet-
CsI DKBUBAJICHT I KHCJIOT, OCHOBaHMI, coJIeii?

6. Yro Takoe pactBopuMocTh? [IpuBeante kimaccudukauio BeMeCcTB M0 UX pacTBopuMocTH. Kak
BIIUSIET MOJSIPHOCTh BEIIECTB Ha MX pacTBOpuMOCTh? Kak BimsieT TemiepaTypa Ha pacTBOPUMOCTh Be-
11eCTB?

7. UTo Takoe mepeHachIIeHHbIH pacTBOp? B Kakux yCIOBHIX €ro MOXKHO MOJTYyYnUTh? B Kakux ciy-
qasiX U30BITOK PACTBOPEHHOTO BEIECTBA HAUMHAET BHITIAIATh B OCAJIOK U3 MEPEHACHIIIIEHHOTO pacTBopa?

8. Kakue mporieccsl mpoTekaroT mpu 00pazoBanuu pacTBopa? Kak U3MEHSIETCs MpU 3TOM SHEPTHs
cucreMbl? Kakumu pakropamu onpeaensieTcs TermaoBoi 3¢ ¢GeKT nporecca pacTBOPEHUs?

9. Uto Takoe coybBaTaIus, THIpaTAIUs, CObBAThI, TUAPAThI? UTO MpeacTaBiIsIOT cCOO0M KpucTal-
noruapatel? [IpuBenute npumepsl. YUem 00ycnoBiieHO 00pa30BaHUE KPUCTATUIOTHIPATOB?

10. Yto Takoe 3JIeKTPOJUTHI, HEANEKTPOJUThI? Kakue BemecTBa OTHOCATCS K TOMY WM UHOMY
tumy? YTo Takoe IMeKTpoIuTHIeCKas Auccorumanusa? YTo Takoe M30TOHUYECKUN KOAPPUITUEHT, YeMy OH
MOJKET OBITh paBeH, OT YEro 3aBUCHUT?

CornacosaHa Ha noprane Ne 24857 23



11. Yro Takoe crenenp aucconmanuu? Kakue BemecTBa OTHOCATCS K CIA0BbIM U CHIJIBHBIM DIIEK-
TponuTaM U noyemy? OT 4ero 3aBUCHUT CTENEHb AUCCOLMALIAN?

12. Yro Takoe kaxyiascs CTeneHb auccouuanuu? /st Kakux pacTBOpOB MPUMEHUMO 3TO HOHS-
tre? Kak ee MOXHO paccunTarh?

13. Kak 3anucpiBaeTCst BBIpaKeHHE KOHCTAHTBI JUCCOIMALIUH JUTsl ca0bIX 3JeKTpoauToB? OT 4ero
3aBUCUT KOHCTaHTa auccorpanuu? Uto mokaspIBaeT dTa BeIUunHa?

14. IlpuBenute 3akoH pa3BeneHus OcraBaipia. Kak 3aBUCUT CTENEHb JUCCOLUAIMU OT KOHIIEH-
TpaLMK JIEKTPOJIUTA?

15. IlpuBenute ypaBHEHHE 3JIEKTPOJIMTUYECKOM AMcconuanuu BoAbl. K KakoMy THIy 3JIE€KTpoO-
JIUTOB OHA OTHOCHUTCS?

16. Yto Takoe MOHHOE Mpou3BeAcHNUE BobI? Yemy oHO paBHO? UemMy paBHA KOHLIEHTPALUs HOHOB
BOZIOpOJa U TUAPOKCOTPYMI B HEUTpaibHOM pacTBope? KakoBo X COOTHOIIEHHE B KMCJIOW U IMIEIOYHOMN
cpene?

17. Yto Takoe BOJOPOHBIN MoKa3aTens? Kakue 3HaueHus OH MOKeT npuHuMath? Kak oH paccuu-
TeiBaeTcs? Kak onpenenuts xapakrep cpezibl 10 3HaYE€HUIO BOJOPOIHOTO IT0Ka3aTesis?

18. YUTo Takoe KOJUTMTaTUBHBIE CBOKMCTBA PACTBOPOB?

19. Yro Takoe ocmoc? Iloscuure, npuBenute npumep. Ha kakoM ¢u3MUEeCKOM SIBICHUH OCHOBAH
ocmoc?

20. Yro Takoe ocMoTHyeckoe naBiaeHue? [Ipn Kakux yclIoOBHSAX ONPEAENAeTCS OCMOTHUYECKOE J1aB-
nenue? Kak ero MOKHO paccuuTath IJi1 paCTBOPOB HEANEKTPOJIUTOB U PACTBOPOB AeKTpouToB? [IpuBe-
nute 3akoH Bant-I'opda. /g kakux cuctem oH cripaBeInB?

21. Kak u3MeHsIeTcsl 1aBJI€HUE HACBIIIEHHOTO Mapa pacTBOpa MO CPABHEHUIO C YHUCTHIM PAaCTBOPH -
tenem? [IpuBennre 3akoH Payiist 1u1sl HEANEKTPOIUTOB U JIEKTPOIUTOB.

22. Kak U3MEHSIOTCS TeMIleparypa 3aMep3aHus pacTBOpa W TeMIlepaTypa KUIMEHUs pacTBOpa IO
CPaBHEHMIO C YUCTBIM pacTBopuTeneM? Kak MOKHO paccuMTaTh W3MEHEHUE TEMIIEPATyphl AJsl HEJIEK-
TPOJIUTOB U EKTPOIUTOB? OT Yero 3aBUCAT KPUOCKOMUYECKas U 30YTHOCKONUYECKas TOCTOSIHHbIE?

PA3JIEJI 6. DOHEPT'ETUKA XUMHWUYECKHNX ITPOLECCOB. XUMNYECKAS TEPMOJAWHA -
MUKA.

1. Yto u3zydaetr xuMuyeckasi TepMOAMHAMUKA?

2. JlaitTe onpeneneHne NOHATHIO «XUMUYECKasi CUCTEMAY.

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

4. Kakue mapaMeTphl BIMSIOT HA TEPMOJIUHAMUYECKOE COCTOsTHUE cUCTEMBI? UTO Takoe cTaHaapT-
HBIE yCIIOBUSA?

5. UeM xapakTepusyeTcsl TEPMOJIMHAMUYECKOE PABHOBECHE CUCTEMBbI?

6. Kakue TuUnbl TEPMOAMHAMUYECKUX MPOLECCOB MOTYT MPOTEKAaTh B XUMHUYECKUX CHUCTEMax?
JlaiiTe nX XapaKTepUCTHUKY.

7. Chopmymupyiite 1 3aKOH TEPMOJMHAMHKH, 3aIUIIATE €0 MaTeMaTHIeCcKoe Bhipaxxenue. [laiite
oTpesieNieHUe TMOHATUSAM «TEIJIoTa», «paboTa», «BHYTPEHHsSI SHeprus». Kak MOKHO MHTEPIpPETUPOBATH
ATOT 3aKOH MPUMEHUTEIBHO K XUMHUECKOMY Mponeccy?

8. Kakas pa0GoTa yaire Bcero COBEpIIaroOTCsl B XUMUYECKHX cucTeMax? Kak ee MOXKHO paccuuTarb?

9. laiite onpeneneHue sHTambIuu. Kak ee MoxkHO paccuntath?. Kak oHa 0603Ha4aeTcs, B 4eM U3 -
MepseTcs?

10. Yro Takoe TemioBoii adext peakuuu? Kak on 0603HavaeTcs, B 4eM U3MEPSETCs, YeMy OH pa-
BEH IPHU MOCTOSIHHOM JaBjieHuu? JlaiiTe ompenesieHne HK30- U dHAOTEPMHUECKON peakiuu. UTo MOKHO
CKa3aTbh O TEIUIOBOM 3(dekTe 00paTUMOro XMMHUIECKOro mporecca’?

11. YUto uzyuaer trepmoxumusa? Uto Takoe TepmMoxumMuueckoe ypaBHeHue? [lepeuncnure ocobeH-
HOCTH 3alMCH TEPMOXUMUYECKUX YPABHEHUH.

12. Yro Takoe cTaHmapTHas SHTaNIbIUs 00pazoBanus BemiecTBa? Kak oHa 0003HavaeTcs, B 4eM 13-
MepsIeTCs U KaKue 3HAYSHUS] MOKET IPUHUMATh?

13. Chopmymupyiite 3akoH ['ecca. [losicHIUTE CMBICT ATOTO 3aKOHA HA IPUMEPE XUMHUUECKON peak-
1007078

14. Chopmynupyiite crnenacTBue u3 3akoHa ['ecca. [IpuBenuTe MaTeMaTHUeCKOE BRIpAKEHUE, TIOSIC-
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HUTE, JIsl pacueTa Kakoi BEJIMYMHBI OHO IPUMEHSETCSI.

15. Yro Takoe sHTponusA? B yem oHa m3Mepsiercs, kak o0o3HadaeTca? Kak ee MOKHO paccuuTaTh?
Ot Kakux (GaKTOpOB OHA 3aBHCUT?

16. [losicuute Ha mpUMepe, KaKk U3MEHSETCS] SHTPOIUS BELIECTBA NP MOBBILICHUH TEMIIEPaTypBhI.
C yem cBs13aHBI 3TH U3MEHEHU? B KakoM arperaTHOM COCTOSIHUM PHTPOIMS caMmasl BBICOKas U rouemy?

17. Yto Takoe cTaHIApTHAS YPHTPOIHS BEIIECTBA, KAK OHA 0003HAYACTCS, B UeM U3MEPSeTCs?

18. Kak MO>XKHO paccuMTaTh U3MEHEHUE SHTPOIIMH B IIpoLiecce XUMHUECcKUX peakuuii? ITpusenure
MaTeMaTH4eCKOEe BhIpaKEHHUE.

19. Chopmynupyiite 2 3aK0OH TepMOAMHAMUKH. J[J1s1 KakuxX cUcTeM OH mpuMeHHM? Moer Jiu pe-
aKIMs MPOTEKaTh ¢ YMEHbIeHueM »HTpormuu? Kakue nBa dakropa sBISIOTCS IBIDKYIICH CHIION caMo-
IIPOU3BOJIBHOIO IIPOTEKaHMsI peakLun?

20. Kak paccuurats sHepruto ['m66ca? Kak ona o6o3Havaercs, B yem usmepsiercs? Jls yero uc-
nojb3yeTcst 3Ta BennurHa? KakoBbl KpUTEpUU CaMOIIPOM3BOJILHOTO MPOTEKaHHUs PEAKUUU B MPSIMOM H
00paTHOM HarpaBiIeHUN?

PA3JIEJI 7. XUMWYECKAS KNHETHUKA. XUMWYECKOE PABHOBECHE.

1. Yto u3ydaeT Xumuyeckasi KHHETUKa?

2. Yto Takoe koHIeHTparusa? Kak ona o6o3nagaercsa? Kak n3MeHSETCS KOHIICHTPAIUS HUCXOIHBIX
peareHToB U MPOAYKTOB MpH NpoTekanuu peakuuu? [Ipusenure npumep.

3. Jlaiite ompeaeneHne CKOPOCTH XUMHUYECKoW peakuuu. Kak oHa o6o3Hauyaerca? Kak ee MOXHO
paccuutath? YTo Takoe 3JIeMEHTApHBIN aKT PEAKIIUH?

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

5. Yro Takoe oOpaTtumMbie U HeoOpaTuMbIe peakiuu? [IpuBeauTe nmpuMepsl.

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

7. Kak u3MeHsieTcs CKOpPOCTh NMPU M3MEHEHUU CTENEHU JUCTIEPCHOCTH, arperaTHOro COCTOSHUS,
BHEIIHETO SHEPTeTUUECKOr0 BO3AEHCTBUA?

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

9. ChopmynupyiiTe 3aKOH JEHCTBYIOIIMX MAacC AJsi CKOPOCTU XMMHUYECKOW peakuuu. [IpuBenute
ero mMareMaThueckoe BbeIpakeHue. [loscHUTe, Kakue BEIMYMHBI MCIIONB3YIOTCS B 3TOM BbIpaykeHUH. UTo
Takoe KMHEeTHYeckoe ypaBHeHUe peakuuu? Kakue ects mpaBuia 3anucu 3/IM nnst peakuuii ¢ yuactuem
TBEP/BIX U Ta3000pa3HbIX BEIIECTB?

10. Uto Takoe koHCTaHTa cKopocTu peaknun? Kak ona o6o3nagaercs? OT 4ero oHa 3aBUCHUT?

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

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

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

14. Yro Takoe sddextuBHOE coymapenue yactunl? Kak m3meHseTcs >HEpreTHKa CHCTEMbl MPHU
Mepexojie OT UCXOTHBIX peareHTaM K mpoaykram peakuuu? [IpuBeaurte rpadudeckuii mpumep, OTBET MO-
SCHUTE.

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

16. IlpuBenure ypaBHeHue Appenuyca. [losicHuTe, Kakue BEIMUMHBI B HETO BXOAAT U KaKyl0 3aBU-
CUMOCTb YCTaHABJIMBAET 3TO YpaBHEHHE.

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

18. JlaliTe onpeneneHre XUMHUYECKOrO paBHOBecHUs. UTO Takoe paBHOBECHAs KOHIIEHTpAaLUs Be-
miectB? Kak ona o6o3navaercs?

19. Yto Takoe koHcTaHTa paBHOBecus? Kak ona ob6o3Havaercsa? Hamuimmre MareMaTndecKoe BbI-
pakeHHe JJis KOHCTaHThl PaBHOBECHUS, MOSCHUTE, KAKWE BEJIMYMHBI TaM UCIONb3Yyt0Tcs? KakoBbl mpaBuia
3alMCU KOHCTAHThl PAaBHOBECHSI, €CJIM B XMMHUYECKON peakuy y4acTBYIOT TBepAble WU ra3000pa3HbIe
BellecTBa?’

20. Kakue akTopsl BIMSIOT Ha CMEIICHUE XUMHUUYECKOro paBHoBecus? [losicHUTE, 4TO O3HAYaeT
CMEIIEHNE XUMUYECKOTO PABHOBECHSI «BIJIEBO», «BIIPABO»?

21. Chopmymupyiite mpunnun Jle-Illatense. Kyna cmemniaercss paBHOBeCHE TIPH MOBHIIICHUN HIIN
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MOHWKEHUH TEMIIEpaTyphl, JaBJICHUS, KOHLIEHTpaluu?
PA3JIEJI 8. QJIEKTPOXUMUYECKHUE I[MTPOLIECCHI. KOPPO3MA METAJIJIOB.

1. Yro n3ydaer aneKTpoxXuMHusi? 3a CUET YEro NPOTEKAIOT AIEKTPOXUMHUUECKHUE MPOLIECCHI?

2. Yto Takoe OKUCIUTEIbHO-BOCCTAHOBUTENbHBIC peakiuu? J[aiiTe onpeaeneHne NoOHATUAM «CTe-
IIEHb OKHCIIEHUS», «BOCCTAHOBUTENDB)», «OKUCIMTEIbY, «OKHCIEHHE», «BOCCTaHOBIeHUE». IlpuBenute
MIPUMEPBHI.

3. YUto takoe anexkrponsl? 13 yero us n3roraBnusaroT? Kakue npoueccel NpoUCXoIsIT Ha MOBEPX-
HOCTH METaJUIMYECKOTO AJIEKTPO/ia MPH MOrPYKEHUH €Tr0 B paCTBOP MOHOB 3TOTO e MeTasuia?

4. Kak o0Opasyercst ABOWHON 3IEKTPUUECKHIA ci10i? UTO Takoe 37eKTPOHBIN MOTEHIHA?

5. UTto Takoe paBHOBECHBIN AJIEKTPOIHBIN oTeHra? Kak oH 0003HavaeTcs1, B 4eM U3MepsieTcs?
Yro xapakrepusyer 3Ta BenuuuHa? OT 4ero oHa 3aBUCHUT?

6. Uto Takoe CTaHmAapTHBIA BOAOPOAHBIN 3iekTpon? g yero oH ucnonbiyerca? Yemy paBeH €ro
ANEKTPOAHBINA MOTEHIUAN?

7. Uto Takoe CTaHAAPTHBIN JEKTPOIHBIN moTeHIman Metaya? Kak oH o0o3Ha4aeTcs, B 4eM H3-
Mmepsietcst? Uto xapakrepusyer AaHHas BeauunHa? Kakue 3HaUeHHsI OHAa MOXKET IPUHUMATh?

8. Ot xakux (haKTOpOB 3aBUCHUT IIEKTPOAHBIA MoTeHInan? [IpuBenure mojHOE W COKpAIEHHOE
ypaBHeHus Hepacra. loscHuTe, Kakue BEIMYMHBI TaM HCIOJIB3YIOTCS. B Kakux ciaydasx MCHOJIb3YHOTCS
ATU ypaBHEHUS?

9. Uto nokasbIBaeT psij MEKTPOXUMHUUECKUX HanpsykeHU MeTamioB? Kak pacnosnokeHsl MeTan-
761 B 3TOM psany? C 4em cBsi3aHa BOCCTAaHOBUTEIbHAS CTOCOOHOCTH METAJIJIOB?

10. Yto Takoe ranpBaHu4eckuii 3nemMenT? M3 uero on coctout? M300pa3ure ycTporUCTBO ranbpa-
HUYECKOT'O 3JIEMEHTA.

11. Kax 3apsiKeHbI KaToA M aHOA B TaJbBaHUYECKOM 3JieMeHTe? Kakue mporecchsl NpoTeKaloT y Ux
noBepxHocTU? [ 1€ BOBHUKAET AJEKTPUUECKUM TOK B FaJIbBAHMYECKOM 3JIeMeHTe? B KakoM HarpaBlIeHUH
JBUKYTCS IEKTPOHBI B IaJIbBAHUUYECKOM 3JIEMEHTE?

12. Ha npumepe rasibBaHU4ECKOro 3eMenTa Jlannams-SAko0u pacckakuTe Kakue dJIECKTPOXUMHUYE-
CKHE IIPOLIECCHl TaM IIpoTeKaroT. Hanummnre ypaBHeHNs peakluii Ha KaToJe U aHOJE.

13. Kak 3anuceiBaeTcsi cxema rajibBannueckoro siemenTa? [Ipuseaure nmpumep.

14. Yto Taxkoe 3MEKTPOABMXKYIAs CHJAa rajbBaHUYecKoro 3iaemeHTta? Kak oHa o0o3HadaeTcs, B
yeM n3Mepsetcs? Kak ee MokHO paccuuTath?

15. YUto Takoe snektponus? M3 4ero cocTouT cucreMa, rae mporekaeT anekrponn3? M3o0pasute
rpauIeCKH.

16. Kak 3apskeHbl KaTo U aHOJ IpH AekTpoaun3e? Kakue mporeccel IpoTeKaroT y IOBEPXHOCTH
AIEKTPOIOB?

17. Kakue TuIbl 3J€KTPOIOB UCIOIB3YIOTCS IpU ieKkTpoause? M3 uero oHM M3roTaBIuBarOTCs?
[IpuBeauTe mpuMeEpHI.

18. KakoBbl 3aKOHOMEPHOCTH MPOTEKaHMsI MIEKTpoiu3a B paciuiaBax? Kakue mpoueccsl npore-
KaroT Ha aHoje U karonae? [IpuBeaure npumep.

19. KakoBbl 3aKOHOMEPHOCTH IPOTEKaHMs JIEKTposin3a B pacTtBopax? Kakue mpoueccsl npore-
KaroT Ha aHojie U karonae? [IpuBeaure npumepsl.

20. Chopmymupyiite 1 u 2 3akonsl @apanes. [IpuBenute nx MaTematudeckoe BeipaskeHue. [losic-
HUTE, KaKWe BEJTMYMHBI TaM HCIOJB3YIOTCS U UX €IMHUIBI u3MepeHus. g Kakux pacyeToB MPUMEHUMBbI
9TH 3aKOHBI?

21. Yto Ttakoe BbIxoa 1o Toky? Kak ero MokHO paccUuTaTh?

22. Yrto Takoe koppo3usi MeTaiioB? Yem Xapakrepusyercs npoiecc koppo3uu? [louemy koppo3sus
HEraTUBHO BIIMSIET HA METAJUINYECKHEe KOHCTPYKIIUU U U3Aenus?

23. Yto Takoe xuMudeckast koppo3us? B kakux cpenax oHa nporekaetr? Kakue ObIBarOT TUIIBI XH-
MHuuYeckoil koppo3un? [IpuBenure npumepsl.

24. B yeM 3aKJII04aeTCsl MEXaHU3M XMMHUYECKOM Koppo3un? Hanuiunre ypaBHEHUs peakuui, Ipu-
BEJUTE MTPUMEPHI.

25. Ot kakux (pakTOpoB 3aBUCHT CKOPOCTh XUMHUYECKOH Koppo3uu? I[louemMy y HEKOTOPBIX MeTall-
JIOB CO BPEMEHEM CKOpPOCTh Koppo3uu 3ameisercs? Kakas cpena crnocoOCTBYeT IPOTEKaHUIO KOpPO3uu?

CornacosaHa Ha noprane Ne 24857 26



[IpuBenute npumepsl. [louemy ¢ pocToM TeMiiepaTypbl CKOPOCTh KOPPO3HH BO3pacTaeT?

26. Kakue mecta B M31CIIUSIX U KOHCTPYKIIUSX SBJISIIOTCS KOPPO3UOHHO OMACHBIMU U TIOUEMY?

27. YT0 Takoe NEKTPOXUMHUECKast Koppo3us? B kakux cpeaax oHa npoTeKaeT?

28. B "eMm 3akimovaeTcs MEXaHU3M AJICKTpOXUMHYeCcKor koppo3uu? Kakas cpena eit cmocoOCTBY-
er?

29. Ha npumepe KOppO3UH CTAIM KUCIOPOIOM BO3AYyXa BO BJIAKHOUM Cpelie MOSCHUTE MEXaHU3M
MPOTEKAHUS SJIEKTPOXUMUYECKON KOPPO3UH.

30. Kakne metayuiel Hanbosee moaBepkeHbl Kopposun? [logemy HEKOTOpble MeTalIbl, HECMOTPS
Ha MX BBICOKYIO BOCCTAaHOBHTEIBHYIO CIIOCOOHOCTH, HE TOABEpratoTcsi kopposuu? [lpuBenure mpumepsl
TaKHX METAJIJIOB.

31. IlepeuncianTe METOBI 3AIIUTHI METAJIOB OT KOPPO3HH.

32. Yto Takoe nerupoBaHue meTtauioB? Kakue BemiecTBa BBICTYMAIOT JICTUPYIOMUMHE T0OaBKaMH
M Kak OHU BIIMAIOT Ha cBoicTBa Metayia? [loyemy mpu JerupoBaHUM MeTajlsla CKOPOCTh KOPPO3UU 3a-
MepisieTcsi? YeM 00yCIIOBIIEHO TO, YTO COBPEMEHHBIE CTaJIH SBJISIOTCS HEPIKABEIOIIIMMHU?

33. YUro Takoe 3aliuTHBIE NOKPHITUA? V3 Uero oHM U3roTaBInBaOTCA?

34. B yeM oTiu4Me KaTOAHBIX M aHOAHBIX METAJUIMYECKUX MOKpbITUW? [losicHuTe MexaHu3M 3a-
IIUTHI TAKUX MOKPBITUI Ha npuMepax. Kakue HeToCTaTKU €CTh Y TOTO WM MHOTO TUIIA MOKPBITHS?

35. VI3 4ero M3roTaBlIMBalOT HEMETAJUIMYECKUE 3aluTHbIe TOKpbITUA? [IpuBeaure npumepsnl. Ka-
KOBBI HEJIOCTATKU TaKUX MOKPBITHI?

36. Ha yem ocHOBaHbBI METO/IbI SJIEKTPOXUMUUYECKOM 3anUThl? [[0ICHUTE MEXaHU3M AJIEKTPOXHUMH -
YEeCKOM 3alUThl Ha MPUMEPE METOJIa MPOTEKTOPHOM 3aIUTHI CTATHFHOTO TPYOOIIPOBOIa B MOPCKOM BOJIE.

37. Yto Takoe kaToaHas U aHoaHas 3amuTa? [losicHuTe MeXaHu3M 3allUThl HA MPUMEpPax.

38. Pacckaxxute 00 M3MEHEHUH CBOICTB KOPPO3MOHHOM cpenbl. Kakumu criocobamu OHO JOCTUTa-
erca’?

39. Kakue ¢akTopsl HY)KHO YYUTHIBATh MPHU KOHCTPYUPOBAHUU U3JIEIHMA, YTOOBI TPEIOTBPATUTH
MPOLIECCHI MPOTEKAHUS KOpPO3Un?

14.1.4. Tembl HHANBUAYAJIBbHBIX 321aHUI

NuauBuayansHoe 3a1anne « OCHOBHBIE MOHSATHUS M 3aKOHBI XUMUN

1. OmunakoBoe 1 yucio mosiekyn B 0,5 r azora u 0,5 r Mmerana?

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

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

4. Haiitu sxBuBasieHTHBIE Macchl coequuenuii: HNO3, Cr(OH)3, Co(NO3)2, P20S5.

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

WnausBuayansHoe 3aganue «CTpoeHue aroma. IepruoiM4eckuil 3aKoH

U IIepuoMYecKas cucTeMa XUMHUuecKux 3nemeHToB .. MenneneeBa»

1. Hamuumire 3/eKTpOHHbIE KOHPUIYPALMHK CIIEAYIOMX aTOMOB 1 HOHOB: In, Ba2+, Cl.

2. B kakoii rpynme, noArpymne U nepuoje Haxoaurces aemeHT Sb? K kakomy ceMelcTBY OH OTHO-
cutcs? YKakure, Kakue 3JIEKTPOHBI Y 3TOT0 3JIEMEHTA SBJISIOTCA BaJeHTHbIMU. KakoBa MakcumalibHas Ba-
JEHTHOCTh 3TOro 31eMeHTa? IlpuBeaute 3neKTpoHHO-TpaduuecKkoe U300pakeHHe BAJICHTHBIX JIEKTPO-
HOB, OIUIIIUTE UX COCTOSIHUE KBAHTOBBIMU UHCIAMH.

3. B kakom nepuoze, rpymnmne u noarpymnie HaXoAUTCs SJEMEHT, €CIIU €ro JIEKTPOHHas KOH(DUry-
panus 3akanuuBaercsa Ha 6s25d10. HazoBure 3ToT 2nement. Kakumu cBolicTBamu 0071a/1a€T 3TOT SJEMEHT
— OKUCJIMTEJIbHBIMU WJIM BOCCTAaHOBUTENIBHBIMU? OOBSICHUTE [TOYEMY.

4. Kaxoii u3 snementoB — Mg win Cl O6yaeT o6nanate 0ojiee BRIPAXKEHHBIMUA HEMETAJUTHUYECKUMHU
cBoiictBamu ? Kakumu coiicTBaMu OyayT 00jazaTh COCAMHEHHS 3TUX HJIEMEHTOB — KUCIOTHBIMU WM
OCHOBHBIMHU? OOBSCHUTE C TOUKH 3PEHUSI JEKTPOHHOW KOH(PUTYPALIUU U MTOJIOKEHUS JIEMEHTOB B IepH -
OJIMYECKOUN cCUCTEME.

5. ¥ kakoro aneMmeHnTta paguyc aroma Oonbiie — y Li unu Cs? OObSACHUTE ¢ TOUKH 3PEHUS JICK -
TPOHHOHN KOH(UTYpalluH U MOJIOKEHHUS IEMEHTOB B IepuouuecKoit cucreme. Kak 310 BIuseT Ha ux xu-
MUYECKue cBoicTBa?

NuauBuayanbHoe 3aaHie « XUMUYECKasl CBSI3bY
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1. M300pa3ute cTpyKTypHBIE (DOPMYIBI CICAYIOMUX COCTMHEHUN U YKAKUTE BaJICHTHOCTh U CTe-
MeHb OKUCIIEHUS KaXKIOTo dIeMeHTa B 3TuX BenlecTBax: Al203, As203, C12, H2S, CuSO4. Ykaxkute TUII
XUMHUYECKOU CBSI3U JIJISl KaXA0TO COSAMHEHUSI.

2. Onpenenute THM KPUCTALIHYECKON pemeTku s cienytomux coenuuenuii: NaF, CoSO4, Si,
Pb, N2. Kakumu pusmdeckumu cBoicTBaMU (MIPOYHOCTH CBSI3U, TEMIIEpATypa TUIABICHUS, MEXaHUIECKUE
CBOICTBA, ANIEKTPONIPOBOAHOCTH) 00JIAAAI0T JaHHBIE COCTUHEHUS U IToueMy?

3. [IpuBenuTe >NMeKTpOHHO-TpadhuuecKoe U300paKeHNE BAICHTHBIX JIEKTPOHOB aroma P Bo Bcex
BO3MOXKHBIX COCTOSIHUAX (OCHOBHOE, BO30yXKeHHOE). Kakyro BaleHTHOCTh MOXET MpOosBIATH dhochop B
3THX coctosHMIX? [IpuBenuTe mpuMepsl COSTMHEHH, YKAXKUTE BAICHTHOCTH Gocdopa.

4. Kakyro reomerputo umeeT mosiekyina AlF3? IlpuBenure snexkTpoHHO-Tpaduueckoe n3o0paxe-
HUE BAJICHTHBIX JIEKTPOHOB B3aMMOJICHCTBYIOIINX aTOMOB, YKQKHUTE, KAKHE U3 HUX y4aCTBYIOT B 00pa3o-
BaHUM XMMHYECKUX cBs3el. KakoB Tum ruOpuausanuu atoma amoMuHHsA? HapucyiiTte mpocTpaHCTBEH-
HYIO CTPYKTYpPY 3TOM MOJICKYJIbI, TTOKQKUTE MEPEKPHIBAHNE aTOMHBIX OpOUTANICH, YKAKUTE TUIIBI CBSI3EH
(1,0).

5. Mcnionb3ys 3Ha4E€HUs OTHOCUTENBHOU JIIEKTPOOTPULIATEIILHOCTH, PACIIOIOKUTE CIEIYIOLIUE CO-
equHeHus B mopsiake Bo3pactanus noHHoctu cBsizu: NaCl, CuCl, AgCl, AuCl. Hapucyiite ux CTpyKkTyp-
HBbIE (DOPMYITBI U YKKUTE, K KAKOMY aTOMYy CMEIIAeTCs 3JICKTPOHHAS TNIOTHOCTh B 3TUX COCIMHCHUSX.

NnauBuayansHoe 3aanre «OCHOBHBIE KJIacChl HEOPTaHUYECKUX COCTMHEHUIN

1. Hanmmute GopMyInbl BEIECTB: Cynb(ar IUTHs, MepXIopaT aMMOHHUSI, HOIU CBHHIIA, TUIPOK-
cun mapranna (II), rugpokcun maraus, optodocdopHas KHUCIOTa, a30TUCTas KUCIOTA, OKCHJ CBHHIIA
(IV), okeun xpoma (VI), okcua pocdopa (IID).

2. HazoBure cnemyromye COEAUHEHHS] MO COBPEMEHHOM HOMEHKJIATYpE M YKKHUTE, K KaKOMy
KJIACCY HEOPTaHMUYECKHUX COCTMHEHUH (KUCIIOTHI, COJIM, OCHOBAHUS, OKCHU/IbI, OMHAPHBIEC COCTUHEHHS) OHU
otHocsTcs: CdS, H2SO3, LiH, TiO2, KMnO4, RbOH, HCIO, Mg3N2, Sn(OH)2, MnO. Hanumute ypas-
HEHUS 3JIEKTPOIUTUUECKON TUCCOIUAIIMN ITUX COSAMHEHUH.

3.Hanumure ypaBHEHUS PEaKIUii:

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

r) Ca(OH)2 + H3PO4 =...; n) S1+02 =...; ¢) CaO + Si02 =...; x) H2 + CI2 =.. ;

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

4. Kakue mpoayKThl MOTYT OBITh TIOJTydeHbl B pesynbrate peakuuu Zn(OH)2 ¢ HCI? Hanwmmre
YpaBHEHHSI pEaKLUi, YKaKUTE TUIIBI 00pa3yIoIuUXcs coneil (Kucnasi, OCHOBHAsI, HOpMaJlbHas ), 1aiTe Ha-
3BaHUS MOJIYYEHHBIM COEMHEHUSIM.

5. Hamumure ypaBHEHHsS peakUdil, C MOMOLIBIO KOTOPBIX MOXHO OCYILIECTBHUTH CIIEAYIOLIHE
npespamienus: Fe — FeO —FeSO4 — Fe(OH)2 — FeCl2.

NunuBunyansHoe 3ananue «PacTBopb»

1. Kakoit o6bem 50% pactBopa KOH (- = 1,538 r/cm3) tpebyercs st npurorosienus 3 i1 0,1 M
pactBopa KOH?

2. KakoBa MosipHasi 1 HOpMasibHas KoHIleHTpauuu pactBopa H2SO3, 700 mi1 koToporo comepxar
20 r H2S03?

3. B 250 mu pactsopa comepxurcs 7,5 T CuSO4 - 5H20. PaccunTaTh MOJISPHYIO KOHIIEHTPALIUIO
pacTBopa cynabdara MeIu.

4. Hackonbko noBbicuTcsl Tkunm v moHU3UTCS T3am pacTBOpa MO CPaBHEHHUIO C YHCTOW BOJIOM,
ecau B 100 r Boas! pactBoputsh 60 r caxapossl C12H220117?

5. Haligute MOJSIpHYIO MacCy HE3JIEKTPOJIUTA, €CJIM MpHU pacTBOpeHuu 28 T BemiecTBa npu 27°C
ocMmoTHueckoe naBienue coctasmiio 700 kIla. O6wem pactBopa 1 1.

6. [Tpu 100 °C naBneHHe HACHIIIIECHHOTO Tapa HaJ pacTBopoM, cojepskamuM 0.05 Monb cynabdara
Hatpus B 450 1 Bozpl, paBHo 100, 8 xIla. Onpenenuts KaxyIyocs: CTENeHb TUCCOIUAlNU Cybdara Ha-
TpHsl.

NuauBuiyanbHOE 3a1aHle « DHEPTEeTUKA XUMUYECKHUX MPOLIECCOB. XUMHUYECKask TEPMOIUHAMUKA

1. Paccunraiite TermoBoi 3((EKT peakmuu, 3aMuIIuTe TEPMOXUMHYECKOE YPABHCHHE PEAKIIHH.
CkomnbKo Gapusi ¥ KMCIOpPOJa B IpaMMax BCTYITMIJIO B PEaKLUIo, €ClIM B Xoje He€ BeIaenminock 2740 kJx
TEIJIOTHI?

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

2. PaccunTaB nzmeHnenue >Hepruu [ md60Oca, ycTaHOBHTE, IPH KaKOW TeMreparype Hanbosee Bepo-
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ATHO MpoTeKaHue AaHHou peakuuu — npu 25 0C unum npu 100 0C?

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

3. [lokaxkute pacdeToMm, MpU KaKUX TEeMIEpaTypax BO3MOXKHO MPOTEKAHUU PEAKLUHUHU B MPSIMOM
HaIpaBJICHUH.

N2(r) + O2(t) = 2NO(1)

NunuBuayanbHOE 3a1aHNE « XMMHYECKAsi KHHETUKA. XUMUYECKOE PaBHOBECHEY

1. Hanumunre KNHETUYECKOE YpaBHEHUE PEaKLIUU:

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

Kak u3MeHHTCS CKOPOCTh peakliy, eCH: a) B CUCTEME YMEHBUINTh AaBlieHHE B 3 pa3a; 0) yBe-
JUYUTH KOHLIEHTPALIMIO MTapOB BOBI B 3 pa3a; B) yMEHBIIUTh KOHLIEHTPALIMIO TApOB BOJbI B 2 pasa.

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

3. Peakuus nporekaet npu 20 0C. DHeprust akTUBallMM peakliMy B OTCYTCTBUU KaTalu3aropa pas-
Ha 75 xJ[>x/Momb, a B mpucyTcTBUU KaTanm3aTtopa — 50 kJ[»x/Monb. Bo ckonbpko pa3 Bo3pacTtaer CKOpOCTh
peakiuu B IPUCYTCTBHH KaTaiau3aTopa?

4. B xakoM HampaBiieHUU OyJeT MPOUCXOIUThH CMEILIEHUE PaBHOBECHUS PEaKIIUN

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

€CJU: a) YBEIUYUTh TEMIIEpaTypy; 0) YMEHBIITUTH JAaBJICHUE B CUCTEME; B) YBEITUYUTh KOHIICHTPA-
uro okcuza azora (I).

5.3anummTe BoIpakeHUE KOHCTAHTBI PABHOBECHS IS PEaKLUu:

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

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

NuauBuayaibHOE 3aaHue « QNEKTpOXUMHUUecKkue nporeccsl. Kopposus meTannosy»

1. 3amucaTh cxeMmy rajibBaHHYECKOTO 3JIEMEHTa, COCTOSAIIET0 M3 KOOAJIbTOBOTO M KaJMHEBOTO
AJIEKTPOJIOB, IOTPYKEHHBIX B PACTBOPBI CBOMX COJIEH; HANMCATh YPAaBHEHMSI 3JIEKTPOAHBIX IIPOLIECCOB; Ha-
MUcaTh YpaBHEHUE PEAKIMH, KOTOpas MPOTEKAET B FaJIbBAHUYECKOM DJIEMEHTE; pacCUUTaTh 3JIEKTPOJIBU-
KYIIYIO CHITy TaIbBAHUYECKOTO DJIEMEHTA MPH CTAHIAAPTHBIX YCIOBUSX; PACCUUTATH JICKTPOABIIKYIIYIO
cuily TanbBaHW4Yeckoro snmeMeHTa npu Temmeparype 30 0C u xoHmentpamusx wonoB C(Cd2+) = 0,4
monw/1; C(Co2+) = 0,3 mMonb/I1.

2. lnd cnenyromuX BElIeCTB HAmMcaTh YPAaBHEHUS AIIEKTPOJHBIX MPOILIECCOB MPU ANIEKTPOIU3E U
yKa3aTb, KaKue MPOAYKTHl 00paszyloTcs Ha KaToje U aHOJE:

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

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

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

5. lIuHKOBYIO IJIACTHHY, MOKPBITYI0 MEJbIO, OIYCTHJIM B PacTBOpP CEPHOM KUCIOTHL. Onpenenute
THUII TIOKPBITUS, HAMTUIINTE YPAaBHEHUSI JIEKTPOJHBIX MPOIECCOB KOPPO3HH, €CIIU MOKPBITHE HE pa3pyllie-
HO U B CJIy4ae €ro pa3pyllieHus, COCTaBbTE CXEMY I'aJIbBAHUYECKOIO JJIEMEHTA.

14.1.5. Tembl KOHTPOJILHBIX padoT
KOHTPOJIbHAS PABOTA Nel «OCHOBHBIE ITOHATHUA U 3AKOHBI XMW »

1. Onpenenure skBUBaneHTHYIO Maccy Na2CO3.
2. Ckonbko monekyin cogepxurcs B 0,2 moss NH3?
3. Kakoii 06bem okcuna yriuepoaa (IV) Beyienutcs (H.y.) npu TepMuyeckoM paszioxeHun 200 kr

CaCO3?

KOHTPOJIbHAS PABOTA Ne2 «CTPOEHUE ATOMA. CTPOEHUE ATOMA. IIEPUOANYE-
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CKUM 3AKOH U I[NEPUOJNYECKAS CUCTEMA XUMUWYECKHUX 3JIEMEHTOB JI.1.MEHIEJIE-
EBA»

1. Hammummre 3nekTpoHHyI0 KoH(pUrypanuio atoMa Br. YkaxuTe, K KakoMy Mepruoy, TPYIIIe, Mo -
TpYIIE U CEMEUCTBY OTHOCHUTCS 3TOT 3JIeMEHT. Kakue 3JIeKTpOHBI Y 3TOr0 3JIEMEHTA SIBJISIFOTCS] BaJI€HTHBI-
mu? KakoBa mMakcuMmasbHasi BaJIGHTHOCTH ATOTo 3ieMeHTa? [IpuBenuTe 3neKkTpoHHO-Tpadudeckoe n300-
pakeHHE BAJICHTHBIX 3JIEKTPOHOB M OMMINUTE MX KBAHTOBBIMU unciamMu. Kakumu cBoiicTBaMu 00amgaet
ATOT AneMeHT? OObSICHUTE, UCXOMIS U3 AJIEKTPOHHON KOH(GUTYpalMH 3JIEMEHTa U MOJIOKEHUS B IEPUOAN -
YECKOU CHCTEME.

2. B xakoM nepuojie, Tpymie ¥ MOArpyIIe HaXOAUTCs JIEMEHT, €ClIM €ro 3JIEKTPOHHAasi KOHUTy-
parus 3akaHuuBaercs Ha 5s14d5. HazoBure 310t smemenT. Kakumu cBoiictBamu 001a/1a€T 3TOT SJEMEHT
— OKHUCIIUTEIBHBIMU WJIM BOCCTAHOBUTENbHBIMU? OOBSICHUTE [TOUEMY.

3. Kakoii u3 snementoB — B wim C Oyner obnanate 6osee BBIPaKEHHBIMHA HEMETAJTHYECKUMHU
cBorictBamu? Kakumm cBoiicTBamu OyayT 00jafaTh COCIUHEHUS ITUX DJIEMEHTOB — KHUCJIOTHBIMH WIIH
OCHOBHBIMU? OOBSCHUTE C TOUKH 3PCHUS STCKTPOHHOM KOHPUTYPALUU U TTOJIOKEHUS DIIEMEHTOB B TIEpH -
OJINYECKOU CUCTEME.

KOHTPOJIbHASI PABOTA Ne3 «XUMHNYECKA CBA3b»

1. dnsa xumuaecknx Bemects CI12, CuSO4, N20O

a) OMpENeTUTh CTETICHh OKUCIICHHUS 3JIEMEHTOB; 0) ONMpEeAeTUTh BaJCHTHOCThH JJIEMEHTOB; B) Ha-
PHCOBATh CTPYKTYPHBIE (POPMYJIBI; T) ONPEAETUTH TUIl XUMUYECKOU CBA3H.

2. Jlnga Bemects: P4, CrCl3, Zn, H20

a) yKaszaTh THI XUMHUYECKOW CBs3H; 0) OMPENETUTh THUIl KPUCTALNTMYECKON PEIIETKH; B) yKa3aTh
KakiuMH (PHU3UYECKUMU CBOMCTBAMU O0JIaZlaeT JaHHOE COCTUHEHHE, OTBET MOSICHUTb.

3. [IpuBenuTe anekTpoHHO-TpaduIecKoe n300pakeHne atoMa B B 0CHOBHOM U BO30YK/IEHHOM CO-
CTOSIHUY, HAIMUIINTE SJIEKTPOHHBIE KoH(puryparuu. Kakas BaJeHTHOCTh XapaKTepHA ISl dTUX COCTOS-
Huii? [IpuBenuTe npuMepsl COETMHEHUH C JaHHOW BAJICHTHOCTBIO.

_ KOHTPOJIbHAS PABOTA Ne4 «OCHOBHBIE KJIACCbl HEOPTAHUYECKUX COEJAMHE-
HUN. PEAKITMOHHA A CITOCOBHOCTD BEILECTB»

1. YkaxuTe, K KaKUM KJIaccaM COCTUHEHHH (TUAPOKCHIBI, KUCIOTHI, COJIH, OKCU/IbI, OMHAPHBIE CO-
eIMHEeHUs1) OTHOCATCS cienyromue BemectBa: Na20, H2SO4, Cu(OH)2, Ca(NO3)2, Ba(OH)2, H3PO4,
Na2CO3, SO3, CaS, AIN. HazoBute 3TH COCAUHECHHS.

2. Kakue tumsl coneir MoryT o0pa3oBsiBaThes ipu peakiimu H2SO4 u NaOH? Hanummre ypaBhe -
HUS PEaKILMi, YKaKUTE TUII COJIU, aiTe Ha3BaHUS MMOJTYYECHHBIM COCTUHEHUSM.

3. Urto takoe amporepHocTh? Hamummre ypaBHEHHS peakIuu, Moka3biBarone aMmGpOTepHBIN Xa-
paktep Al203. YkaxxuTe, K KAKOMY KJI1acCy COSAMHEHHIH OTHOCSATCS MPOAYKTHI PEaKIMid, HA30BUTE TOJTY -
YEHHbIE COCTUHEHMUSI.

KOHTPOJIbHAS PABOTA Ne5 «PACTBOPDBI»

1. ITpu pactBopenuu 5,0 r BemectBa B 200 r BOJbI MOJy4aeTCA HE MPOBOSALINNA TOK pacTBOP, KPH -
craum3yromuiics npu 1,450C. Onpenenure MOJNEKYISIPHYIO MacCy PACTBOPEHHOTO BEIIECTBA.

2. CocTaBbTe ypaBHEHUS BCEX BOZMOXKHBIX PEaKIIM B3aUMOACHCTBUS ruaApokcuaa kodanera (I1) n
OpTO-MBIIIBSKOBOM KUCIOTH. Ha30BUTE MPOMYKTHI 3TUX B3aUMOJCHCTBUI, MpUBEAUTE UX rpaduyeckue
bopMyIbl M ypaBHEHHSI UX DJICKTPOIUTUYECKON AUCCOITUAIIIH.

3. Paccuuraiite pH u pOH 0,49 %—noro pactBopa cepHoii kucnotsl ( 1,0 r/cm3).

KOHTPOJIbHAS PABOTA Ne6 «OHEPI'ETUKA XMUMUWYECKUX ITPOLIECCOB. XMMHNYE-
CKAS TEPMO/JUHAMUKA»

1. Paccunraiite TerioBoi 3¢ ekt peakiuu odpa3zoBanus okcuaa cepsl (1V), 3anmummre TepMoxu -
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MUYECKOE YPaBHEHHE peaKIuu. Beruncnure Maccy npopearupoBaBlleii Cepbl, €CIU B PE3YJbTaTe PEaKINU
BIACINIOCH 92,8 KJIK TEIIOTHI.

S(tB) + O2(T) = SO2(T)

2. PaccuntaB u3meHeHnue sHepru ['m6Oca, yCTaHOBUTE, BOBMOXKHO JIM CAMOIPOU3BOJILHOE TPO-
TekaHue peakuuu rnpu 35 0C.

MgCO3(tB) = MgO(1B)+CO2(T)

KOHTPOJIbHAS PABOTA Ne7 « XUMHNUYECKAS KUHETHUKA. XUMNYECKOE PABHOBE-
CHUE»

1. Hanumunre KHHETUYECKOE YpaBHEHUE PEaKLIUU:

03(r) + NO(r) = O2(r) + NO2(1)

2. Kak u3aMeHHTCSl CKOPOCTh pEaKiiy, €ClIi: a) B CUCTEME YBEJIIMYHUTD JIaBlIeHue B 3 pasa; 0) yBe-
JUYUTH KOHIICHTPAIIUIO 030HA B 2 pa3a; B) yBEJIMUUTh KOHIIEHTparuio okcuaa azota (II) B 3 pasa.

3. TemnepaTypHbli KO3 PULIMEHT CKOpOCTH peakiuu paBeH 4. Ha ckoiIbKo IpasycoB HYKHO yBe-
JUYUTH TEMIIEPATYPY, YTOOBI CKOPOCTH PEaKIIMK Bo3pocia B 64 pa3a?

4. Onpenenure 3HEPTUI0 AKTUBALMU PEAKLMU, KOHCTaHTa CKOpocTH KoTopol mpu 298 K paBHa
3,1:10-4, a npu 313 K cocrasiser 8,2-10-3.

KOHTPOJIbHAS PABOTA Ne8 «3JIEKTPOXUMMWUYECKUE ITPOLIECCBI. KOPPO3UA ME-
TAJIJIOB»

1. 3anucaTh cxeMy raJlbBAHHYECKOIO 3JIEMEHTA, COCTOSILEr0 U3 BUCMYTOBOI'O U IIUHKOBOTO AJIEK-
TPOZOB, NOTPYKEHHBIX B PACTBOPBI CBOMX COJICH; HAMMCATh YPaBHEHUS JIEKTPOIHBIX IPOLIECCOB; HAIM -
caTb YpPaBHEHUE PEaKIIMM, KOTOpasi MPOTEKAET B rajlbBaHUUECKOM JIEMEHTE; PaCCUUTaTh NIEKTPOJIBUKY -
IIyI0 CHJIy T'aJbBaHMYECKOIO 3JIEMEHTA IPU CTAaHAAPTHBIX YCIOBHAX; PACCUUTATh SJIEKTPOABHIKYIIYIO
CHIIy TalbBaHM4ecKoro snemenrta npu temmeparype 30 0C u xonnenrpauusx monoB C(Bi3+) = 0,1
Moutb/it; C(Zn2+) = 1 Momb/m.

2. Kakue mpoayKTbl 00pa3yroTes MpH 3JeKTpoin3e BogHoro pacrsopa CaCl2? Hanummre ypaBHe-
HUS 2JIEKTPOAHBIX MpolieccoB. Beruncnure Maccy wim 00beM NpogyKTOB, BBIICISAIOLUINXCS HA 3JIEKTPOJaX,
€CJIM B Ipoliecce eKTpoan3a 3arpaueHo 10722,2 K anexTpuuecTsa, a BBIXOJ 10 TOKY cocTasisieT 90%.

14.1.6. Bonnpochl Ha caMONIOATOTOBKY

[TpenmeT xumunu. ATOMHO-MOJIEKYIIsipHasi Teopusi. OCHOBHBIE MOHATHS: aTOM, MOJIEKYJa, XUMUYe-
CKMi1 di1eMeHT. IIpocTsie U cnoHbIE BellecTBa. SBieHue auiorponuu. MonekymsapHas macca. Mons. Mo-
nspHas Macca. CTEXMOMETPUUYECKHE 3aKOHbI: 3aKOH IKBHUBAJICHTOB (IIOHSTHE SKBUBAJICHTA U 3KBUBAJICHT -
HOW MaccChl), 3aKOH MOCTOSIHCTBA COCTaBa XUMHUECKUX COeTUHEHUH. ['a30Bble 3aKOHBI: 3aKOH OOBEMHBIX
OTHOILIEHUH, 3aKOH ABoraapo. [lepuonuueckuii 3aK0H U TEOPUS CTPOCHUSI XUMUYECKUX COEIUHEHUH.

CrpoeHue aTomMa U IEpUOAMYECKasl cUcTeMa IEMEHTOB. KBaHTOBO-MeXaHMUECKasi MOJIENb aTOMA.
AtomHas opburans. @opma atroMHbIX opOuTanei (s, p). Kauroseie uncna. [punuun Ilaymu. [IpaBuno
I'yana. IlpaBuno Kneukosckoro.

Ilepnonmyeckas cuctemMa M MOPSAOK 3aIOJIHEHHS YHEPIeTUYECKUX YPOBHEH B CTPYKTypE aToMa.
Panuycel aTOMOB M MOHOB. DJIEKTPOOTPULIATEILHOCTb. DHEPIUsl HOHNU3ALMH, CPOJICTBO K AIEKTpoHy. 13-
MEHEHHE CBOWCTB 3JIEMEHTOB U UX COEIMHEHMH 10 IIEPUOJIaM U TpyIIIaMm.

OcHoBHbIE BUBI XMMUUECKOM cBs13U. [Ipupona xummuueckoil cBsa3u. XapakTepUCTUKH XUMUYECKON
cBs3u. KoBasieHTHas CBs3b, MEXaHMU3MbI €€ 00pa3oBaHUsA: OOMEHHBIN, TOHOpPHO-akuenTopHbld. [Tosmsip-
HOCTh KOBJIEHTHOHM CBsA3U. TeopHs BaJEHTHBIX CBSI3eH U OOBSCHEHHE BAJIEHTHOCTH 3JIEMEHTOB METO/IOM
BaJICHTHBIX CBsizel. OCHOBHOE U BO30YKIEHHOE COCTOsIHME aToma. [IpocTpaHcTBEHHAs CTPyKTypa MoJie-
Kyl Tunel cBazel — o, m. MoHHas cBA3b. Meraiunyeckas cBA3b. PU3MUECKOE COCTOSHHUE BEIIECTBA.
TBepaoe Teno. DHeprus KPUCTAIIMYECKON peleTk. THUIlbl KpUCTaNIMYECKUX CTPYKTYp M UX CBOMCTBA.
[Tousitue rubpunuzanuu. OCHOBHBIE THITBI THOPHIN3ALIUH.

OcHoOBHbIE KJIacChl HEOPraHUYECKUX coeAMHEeHUH. PeakiimonHas cnocobHocTs BemecTB. Kiaccu-
bukanms xumuueckux coeauHeHuil. Crenenb okuciaeHus. OCHOBHBIE K1acChl HEOPIraHUYECKUX COeIUHE-
Hui. Kuciaotel, conu, OCHOBaHMS, OKCHUIBI, MX KiacCU(UKAIUs M XUMUYECKHE CBOMcTBa. KuciotHo-
OCHOBHBIE CBO¥CTBa BellecTB. CBoiicTBa am(oTepHOCTH. PeakiimoHHas crnocoOHOCTh aM(POTEPHBIX OKCH -
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JIOB ¥ TUAPOKCHUIOB. Turbl coseid. 3MeEHEHHE KUCITOTHO-OCHOBHBIX CBOMCTB 3JIEMEHTOB IO MEPUOJAM U
TpyIIIaM.

PactBopbl, Tumel pactBopoB. Ilpomecc pactBopenms. CrocoObl BBIpaXKEHUS KOHIIEHTPAIMH
pactBopoB. PactBopumocCTh. [lepeHachilieHHbIe pacTBOPHI. JHEpPreTuKa pacTBopenus. Kpucrammoruapa-
Thl. CBOIiCTBA pacTBOpoB HeaneKTponuToB. Ocmoc. 3akoH Bant-T'odda. 3akon Payns. Temnepatypa ku-
NIEHNs W 3aMep3aHusl pacTBOPOB. TeopHs 3MEKTPOIUTHYECKOW Aucconuanuu. CTeneHb OUCCOLMaluy,
KOHCTaHTa auccoruanmu. M3otonndeckuit koddduimeHt. CBOMCTBa pacTBOPOB IEKTPOIUTOB.

Xumnueckas tepmoauHamuka. [lonaTne xumuyeckoi cuctemsl. Tunel cucrem. PaBHOBecHOE cO-
CTOSIHUE CHCTEMBI. THITBI TEPMOANHAMUYECKUX MPOIIECCOB: 00OpaTUMbIe, HEOOpATHMBIE, CAMOTIPON3BOJIb-
HbIe, paBHOBeCHbIE. OCHOBHBIEC MOHITHS TEPMOAWHAMUKH: BHYTPEHHSISI SHEprus, padora, temiora. [lep-
BbII 3aKOH TepMoanHaMHKH. [Tonarue sutanenuu. TernoBoi 3PpQeKT peakunu, SK30TePMUUECKUE U DH-
JOTEPMHUUECKHE peaklny. TepMOXUMHUYECKHe YpaBHEHHUS U UX 0coOeHHOCTH. CTaHAapTHBIE TEIUIOTHI 00-
pazoBanus BemiecTB. 3akoH ['ecca, cinencrue u3 3akona ['ecca. [lonsitue suTponuu. Bropoii u Tpetuii 3a-
KOH TepMOJAUHAMHUKHN. CaMOMPON30BOJIbHBIE TTPOIIECCHI. DHTANBITUHHBIN ¥ SHTPOIUNHBIN (aKTOPHI XHUMHU -
YecKHX peakuuii. Jueprus ['nboea.

XuMH4ecKas KUHETHKA. [ OMOTeHHBIE U reTeporeHHbie peakiuu. CKOPOCTh XUMHUYECKON PEaKIUH.
@DaKkTOpbl, BIUSAIOIINE HA CKOPOCTh peakiuu. BiinsHie KOHIIEHTPALMK HAa CKOPOCTh pPEeaKuu. 3aKOH JIei -
cTByronux macc. Koncranra ckopoctu peakiuu. BiausiHue teMnepaTypsl Ha CKOpOCTh peakunu. [IpaBuio
Bant-T'odda. DHeprus akTuBanuu 1 ypaBHeHHEe AppeHunyca. 3aBUCUMOCTb CKOPOCTH PEaKIUK OT KaTalu-
3aropa. Karanmz OOpatumble W HeoOpaTUMbIE XHUMHUYECKHE pPEaKIMH. XHMHUYECKOE pPaBHOBECHE.
KoHcraHTa paBHOBecHs. 3aKOH AeicTByromux Mace Ui paBHoBecus. [Ipunnun Jle-Illarense. Caur xu-
MHYECKOTO pAaBHOBECHUSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakinu. CTerneHb OKUCIEHUS, OKUCICHHE U BOCCTAHOBJIE-
HUE. DJEKTPOAHBIE MPOLIECCHl. DIEKTPOAHbIE MOTeHIUal. YpaBHeHue Hepncra. [anbBaHuueckuii siie-
MEHT. DJIEKTPOXUMHUYECKHE MPOLIECChl. DIEKTPOABUKYILAS CUJla rajdbBaHUYECKOro neMeHTa. Ctanmapr-
HBIN BOJIOPOJHBIN 3JEKTPOA. DJIEKTPOIU3 B paciuiaBe. DJIEKTPOJIn3 B pacTBope. 3akoHbl Papazaes. Beixon
1o Toky. Koppo3ust MeTanioB: XuMuuyeckasi, SJIeKTPOXUMUYECKasl. 3alIuTa METaIOB OT KOPPO3UHU

®dazoBbie paBHOBecus. da3za, reTeporeHHas U romoreHHas cuctema. I[lpaBuno ¢a3 ['md6ca. Cre-
MeHb CBOOO/IBI, KOMIOHEHT. OTHOKOMIOHEHTHBIE CUCTeMBI. J[narpamMmma cOCTOsSIHUSI BOJIBL. J{MarpaMMbl
IJIaBKOCTH JIBYXKOMIIOHEHTHBIX CHCTEM. DBTeKTUKA. [IpaBuio peruara. TBepasie pacTBOpPBI M UX THUIIBI.

DU3UKO-XUMUYECKUN aHAIIH3.

14.1.7. Tembl 1a00paTOpHBIX padoT
PactBopsI
Omnpenenenue TerioBoro 3pQexra peakuuyu HeuTpaau3anium
CKOpOCTh XUMUYECKUX peaklnid. XMMHUYECKOE paBHOBECHE.
Onexrponus. Kopposus

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajJgamM AJd JUll ¢ OrPAaHHYCHHBIMHA BO3MOKHOCTAMU
310PpOBbS U UHBAJIUA0B
I[J'IH JijIi ¢ OrpaHU4YCHHBIMH BO3MOKHOCTAMU 3J0POBbSA 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 ¥ OLIEHKH
oOyJarommxcs MaTepHalioB pe3yJIbTaTOB O0y4YCHUS

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

C HapymieHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHme 0 BONpocaM K 3a4eTy, | [IpenMyliecTBeHHO yCTHas IpoBepKa

3peHus ONpOC M0 TEPMHUHAM (MHIUBUYaJIbHO)
C HapyuieHusMu Pemienne qucTaHMOHHBIX TeCTOB, | [IpeMMyIecTBEHHO TMCTAHIIMOHHBIMU
OIOPHO- KOHTPOJIbHBIE Pa0OTHI, MNCbMEHHBIE METOJaMH
JIBUTATEIILHOTO CaMOCTOSATENIbHbIE PaOOTHI, BOIPOCHI K
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arrapara 3aUCTy

C orpanuueHusiMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpeumMy1iecTBEHHO IPOBEPKA
o01IeMe TMIIUHCKUM paboThl, BOIIPOCHI K 3a4ETy, METOZaMU UCXOIA U3 COCTOSIHUSA
[IOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarolIerocss HA MOMEHT IPOBEPKU

14.3. MeToauueckune peKoMeHAAMH M0 OLeHOYHBIM MaTepuaJiaM JJisl JUIl ¢ OTPAHHYeHHbIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIH/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas opma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPECTB, @ IMEHHO:

- B IIe4aTHOU (hopme;

- B [le4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MPEIOCTABJICHUE 3a/IaHUS C UCTIONB30BaHUEM CYpPJIOTIEPEBO/IA.

JIuriaM ¢ OTrpaHMYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSl M MHBAIMAAM YBEIWYHMBACTCS BpEeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00ydaromuxcs mpeaycMaTpiuBaeTcs: JOCTYII -
Has (hopMa MpeIoCTaBICHHUS OTBETOB Ha 3aaHMs, 2 IMEHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIH30BAaHUEM YCIIYT aCCHCTEHTA;

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Iponienypa orneHMBaHUST Pe3yAbTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 110 TUCLUILTMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHGopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSM HX 30POBBS M BOCTIPUSATHS HH(POPMALIUH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

— B TIEYaTHOM (hopMe YBEIIMYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HAapyIIeHUSIMM ONIOPHO-ABUIaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU (opme.

[Tpy HEOOXOMUMOCTH TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOIIE-
Jypa OIICHWBAHUsI PE3yIbTaTOB 00yICHHUST MOXKET TIPOBOIUTHCS B HECKOIBKO ITAIOB.
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