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Jlekumnn 26 26 | yacos
" |JIaBoparopubre paboThi 16 16 | yacos
IIpakTuyeckue 3ausnTus 18 18 | yacos
Kypcosoit npoext/padora (KPC) (ayantophas) 4acoB
Beero ayauropHeix saHsiTait (Cymma 1-4) | 60 60 | yacos
H3 HUX B MHTepaKTHBHOH dopme 8 8 yacos
Camocrostenbuas pa6ora cryaentos (CPC) 48 48 | yacos
Bceero (6e3 3x3amena) (Cymma5,7) | 108 108 | yacos
Camocr. paboTa Ha TIOAFOTOBKY, CAAYY 3K3aMeHa 36 36 | yacoB
O06uian TPyA0eMKOCTh {Cymma 8,9) | 144 144 | vacon

(B 3a4eTHBIX eAMHHIIAX) 4 4 | 3ET

IK3aMen 1 cemecrp
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CornacosaHa Ha noptane N¢ 550



PaccmoTpena n ono6peHa Ha 3aceaHuu Kadeaphl
ripotokon Ne OT « » 20 1

Jider corniacoBanui

Pabowas nporpamMma cocrtaBiieHa ¢ yuerr ~nefopaHuit QenepanbHOro [ oCyHapeTBEHHOTO
00pa3oBaTesibHOrO CTaHJgapTa BBICHIETO obpazosanust (GI'OC BO) tperwero
TOKOQJICHHUSA 110 HANIPABJICHHIO MOAI0OTOBKHY Oakasaspa 28.03.01 «HAHOTEXHOJOTHH H MHKPOCHCTEMHAS
TEXHHKA», YyTBEpXKIAeHHOTO 6 Mapta 2015 1., Ne 177, paccMotpeHa ¥ yTBep)kKiaeHAa HA 3aCeAaHUU
kadenpsr POTOM «17» mas 2016 r., mportokost Ne 45.
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CTapUIMHK [IPETOAaBaTE b ¢ U (7/ M.B. TuxoHnosa
3aB. kadenpor POTHOM /j ng'\ B.H.Tyes

PaGoyas nporpamma cornacosana ¢ GakyabTeTOM, TPOPHIHPYIONISH H BBITyCKaOLIeH Kadeapamu
HAIIPABJEHHS MOJIMOTOBKH (CIICIUATBHOCTH).

/ Hexan ©OT B - A. 1. Boporun
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%
DKCTIepTHL:
K.X.H, JOIeHT Kapenpsr POTOM [/ : g ¢ é‘// o N.A ExumoBa
K.6.H, goueHT Kadeapsl POTHOM H.H. Hecmenosa
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¢/TH ¥ 312498 AMCLUILTHHbE: ,
© Teabl0  TpPENOJABAaHWS  JUCUMIUIAHBI  ABIAETCS  H3yUeHHe  XMMHYECKHX  CHCTEM |
GYyHIAMEHTAIBHBIX 3aKOHOB XHMHW C MO3HLHH COBPEMEHHON HAyKH, a Takke GOPMHUPOBAHHE HABLIKOB
IKCIICPUMEHTAIBHBIX HCCTICIOBAaHHH JUISL H3YYeHNA CBOMCTB BELIECTB ¥ HX PEaKIMOHHOH CIIOCOOHOCTH.
OCHOBHBIMH 33/1a4aMH H3Y4YCHHS THCIMIUITMHBI ABIAOTCS: H3YUCHUE XMMHUYCCKHX CHCTEM; H3YyUeHHE
'(byﬁ,uamemanbﬁmx 3aKOHOB XMMHH; H3yUCHHE CBOMCTB BEUIECTB U X PEAKIIMOHHOH CIIOCOGHOCTH.
2.’ MecTo TuCHHIIHEBI B cTpyKTYpe OOIL:
Jucuuninnna “Xumus ~  asisercs 6a30Boil MUCUMIUIHHON ecTecTBeHHOHayuHoro mukia (51.5.13) npu
MOATOTOBKE OaKalaBpoB [0 HANPABICHHIO «HAHOTEXHOJOIMM W MHKPOCHCTEMHAs TEXHHKa» H
HEOOXOMMa JIIST U3YYCHHS TIOCITCIYIOMHX JIMCHHMILIHH — «MaTepUalibl 3IEKTPOHHOH TEeXHHKUY,
«QU3NKO-XUMHS HAHOCTPYKTYPHPOBAHHBIX MATEPHAIOB», «TEXHOJOTHS MaTepHaTOB MHKpPO- H
HAHOJJIEKTPOHUKHY», «TEXHOJOTHS KPEMHHEBOH HAHOZICKTPOHHKHY», «METOJBl aHAIH3a H KOHTPOJIS
" HAHOCTPYKTYPHPOBAHBIX MaTCPHAJIOB H CHCTEM», «0€30MMaCHOCTD KH3HEIES TEITBHOCTHY .
3. TpeGoBaHus K pe3yjabTaTaM 0CBOCHHS JHCHHILIHHBI:
ITponecc n3yueHns AUCIHATUIHMHBI HAITPABJICH Ha GOPMHPOBAHUE CIICAYIOUINX KOMITCTEHIIHE:
OIIK-1(cnocobnocmv npedcmasiams a0eK8AMHYIO COBPEMEHHOMY YPOBHIO 3HAHUU HAVYHYIO KADMUHY
MUPA HQ OCHOBE 3HAMUA OCHOBHBIX HONONCEHUN, 3AKOHOE 1 MEMOO0E eCMECIEEHHbIX HAYK U
MAMEMAMUKUY)
OHI( 2 (cnocobHoCmb GbIAGNAMb €CMECMECHHONAYUHYIO CYIYHOCb npobiieM, GOZHUKAIOUWUX 6 X0Oe
npogbeccuouarzbnou 0eAmenbHOCY, Npugiekams 08 UX  PeuleHUs COOMEEeMCMEYIOWUL  uUUKO-
MamemMamuseckuii annapam)
OHK‘ 5 (cnocobrocme  ucnonvzoeams  OcHOGHbIE  npuembl  0Opabomku U npedcmasienus
IKCHEPUMEHMANbHBIX OAHHBIX)
B pesysibTate H3ydeHHs AUCIHILUIMHEB] CTYACHT JODKEH:
3uamb OCHOBHbIE NOHAMUSL U 3AKOHbL XUMUL, MEOPEMUYECKUE OCHOBbL CMPOEHUS 8eUleCBd, C8OICMEA
seu{ecme U UX PEAKYUOHHYIO CHOCOGHOCHb, VCI06UA NPOMEKAHUS PeaKyuli, haxmopel, iusioujue Ha
c;copocmb U HANPAGAEHUE NPOMEKAHUA PEAKYUU, IHEPEEMULECKUE USMEHEHUS 8 Npoyecce NPOMeKaAHUs
PeaKyuy, 3aKOHOMEPHOCIU NPOMEKAHUS SIEKMPOXUMUYECKUX NPOYECCO8, NPOYECChL KOPPOIUU MEMWILIOE
U MEMOObL 3CIYUMbL 0 KOPPOIUU, NPOYECChI, NPOMEKAIOUUE 8 2eMEPOCEHHBIX CUCMEMAX NPU USMEHEHUU
pazosoeo pasnosecus.
Ymems.: ucnonvzosame  meopemuueckue  3HaHusi  0As.  peweHus  MPAKMUYECKUX  3a0a4, O
uHmepnpemaz;uu Pe3YIbMAmos IKCHEPUMEHING, UCNONb306AMb  QI2OPUMMbL PEULeHUs NPAKMUYECKUX
3a0aq
Briadeins: HAGbIKAMU CAMOCMIOSMENbHO0 HOUCKA uHopmayuu U nNpopabomKu meopemuiecKozo
Mamepuana, HABLIKaMU HOCMAHOGKYU yeaell U 3a0ay 9IKCHePUMEHMA, UCX00s U3 MeopemuyeckKux
NpeonoceiioK, Hasvikamu 0OpaboOmKu  pesylemamos SKCHEPUMEHMA C  UCNONb308AHUEM DUIUKO-
MAMeMamu4ecko20 annapama, HAbLKUMU RPOGEOCHUA SKCNePUMEHM.
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4. O0beM IMCUHMILTHHBI M BHABI Y4eOHOH padorsl
Obmas 1pya0eMKOCTh JUCLUHIUTHHBI COCTABIISAET 4 3aUeTHBIX €HHHUIIbI.

Bua yueGHoit paGotst CemecTpsl

- | Beero vacos T 2 1 T

AYAHTOPHBIE 3aHATHA (Beero) g S CH I ] |
B 1oM yucie:

Jlekumn 26 26
JlaGoparopHsie padorsl (JIP) B 1 16 16
Ipaxriueckue sansTus (113) - ' I8 18
Cemunapel (C) - | i
Komnoxsuymsl (K) I R |
Kypcosoii npoekr/(paora) (ayAHTOpHAsA HAIPY3Ka) B | |
Jpww BUON AYVOUMOpPH ol pu(]f bl | |
CamociositenbHan pafora (Beero) 84 | 84
B tom uuciie: < -

- I ¥
TlpopaGoTka JEKUHOHHOTO MaTepHaIa : 18 18 |
CocTaB/ieHHEe KOHCNEKTOB | 2 2
- 1
IToAroToBKa K NPAKTHYECKHM 3aHATHAM 1 20 20
I[Toaroroska k jaGoparophbim paboTam 8 8
Bux npomexyTouHoil atrecraumm (3K3ames) 36 36
O0wasn TpyA0eMKOCTh 4ac 144 144

3auerable Exnnuup Tpynoemkocts 4 4
3. Cogepxanne THCHUILTHHBI
S.1. Pa3tensl JMCIMILIME H BH/IbI 3aHATHI
B L
e T =
s 5 2 E S5 EE ¢ 'g DopmHupyeMble
HaumeHOoBaliHe pa3aena AACUHILIHH! g gz & 5 % § - S | xommerenuuu
= | 2E§|F3|85eg =
Q
A
1. | OCHOBHbIE NOHATHS K 32KOHbl XHMHH. 2 4 6 OI1K-1, OIK-2
2. | Crpoenue atoma. [lepHoIuuecKHit 3aK0H 1 N OfIK-1, OHK-2
| mepHoAHYecKas CHCTeMa XMMHUECKHX WIEMEHTOB 4 2 10
| 1M Menneneesa.

3. | Xumuueckas CBA3b. 4 2 4 10 OIIK-1, OIIK-2
OCHOBHbIE KJIACCHI HEOPTAHMUECKUX COENHHEHH. 5 5 4 8 OlK-1, OINK-2
PeakLMOHHAs c10COBHOCTh BEILECTB.

5. | DHepreTHKa XHMHUYECKHX MPOLIECCOB. XHMHYECKas 3 q ) . 16 OTIK-1, OIK-2,
TEPMOINHAMUKA. OIK-5

6. | XaMumdeckas KHHeTHKA. XUMHUYECKOe PaBHOBECHE. OITK-1, OI1K-2,

6. | Xm 3 4 3 8 18

Y OIIK-5

7. | Dnextpoxumuyeckue npoueccst. Kopposus OIIK-1, OIIK-2,

1|9 6 4 3 9 | 22 OK-5

| MeTajios. b
8. Da30BbIe PABHOBECHS B FeTEPOr€HHbIX CHCTEMAX. OfIIK-1, OIIK-2,
4 4 2 8 18
OIIK-5

5.2. CoaepskaHue pa3aes10B JHCHHMILIHHDI (110 JIEKIHAM)

e dopmupyembie

'Ne- | HaumenosaHue . TpynoemkocTs PMHPY
for Conepxanue pa3ienos KOMIIETEHIIHH

wn pa3ieios (qac.)

1. Crpoenue atoma. | CTPOCHHME ATOMa H NEPHOIHYCCKAN CHCTEMA DIIEMEHTOB. 4 OTIK-1
fleproanieckuit | KBaHTOBO-MEXAHHYECKAS MOIC/L aToMA. AToMuas opGHTaD,

3AKOH H Dopma atomubix opburanedi (s, p). Knaurosuie yneaa. [punuun

| nepuoaudeckas [Maynu. pasuao Nyuaa. Tlpasuio Kaeukonekoro.
- | cHctema Tlepronuyeckas CHCTEMA M NOPSAOK 3aMN0AHCHHAS
1 xumpHeckuX JHEPTETHYECKHX YPOBHEHR B CTPYKTYpe aroma. Pasnycut aToMoB
| DIIEMEHTOB ¥ HOHOB. DACKTPOOTPULATEALHOCT L, DHEPTHA HOHMSALIMH,
JA.M . MeuzeneeBa | cpoacTso K dekrpoily. MsMenenne cBofCTR H1eMENTOB H HX
COeAMHEHMH MO NepHOAaM U IPYTIaM.
2. Xumuyeckas OchoBHbIE BHABL XHMUHECCKOR casisi. Tpupoia Xumudeckoh 4 OTIK-1
CBASL. CBA3H, Xapam*epncmxn xumuyeckod cpazn. Kopasientias CBA3b,
MeXdan3Mbl ee 00pasoBanius: obMenHLIi, A010pIo-

CornacoBaHa Ha noptane Ne 550




aKuenTopHbi, Hossprocts koraneHtHON ceazn. Teopus
BATIEHTHLIX CBA3EH U 00BACHEHHE BANCHTHOCTH MIEMEHTOB
METOAO0M BasleHTHBIX cBa3eit. OcHOBHOE H Bo3ByXaeHHOE
COCTOAHKE aToMa. [1poCTpaHcTBenas CrpyKTypa MOIeKy .
Tunst cessedt - o, 7. Hounas cesise. Merannuueckas cossb.
DU3RYECKOE COCTOSHHE BEHICCTRA. Teeproe Teno. Dueprus
KPUCTAN/IHYECKOR peteTky. THIbi KPHCTRINHYECKHX CTPYKTYp
W HX CBOHACTBA.

OcHoBHbie

| KJIACCHI

HEOPTaHUYECKHX
COCLHHEHHH,
Peaxumonnas
CrnocobHOCThL
BEUIECTB.

Kaaccuduranms xumudecknx coeaunennit. Creneiis OKACACHNA,
OCHOBHBIE KNIACCH! HEOPTAHHIECKUX COSAUHEHNT, Kucnorsi,
COJIH, OCHOBAHKS, OKCHABL, HX KJIaCCHOHMKALHA ¥ XHMUUECKHE
cBoicrBa. KHCOTHO-0CHOBHbIE cBoiCTBa BetecTs. CroHCTBa
aM(OTEPHOCTH. PeakiMonHas CIocoGHOCTL aMBOTEPHBIX
OKCHAOB H rMAPOKCHA0B. Tunbl conell. MameHenue xucaotao-
OCHOBHBIX CBOJCTE 3/IeMENTOB [0 NEPHOAAM M I'PYIINAM.
DEKTPOIMTBL JNEKTPONNTHYECKAN AUCCOLMALIMA.

OIIK-1

DHepreTHka
XUMHYECKUX
MPOLECCOB,
Xumuyeckas
TEPMOIHHAMUKA,

XHMHYECKAs TEPMOIRHAMUKA. TOHATHE XUMHUCCKOR CHOTEMbI,
Tunw cucrem. PaBHoBecHoe cocTusHIe CHCTeMBL, THIbI
TEPMOJMHAMUHECKHX IPOLECCOB: 0bparnmuie, HeoGpaTHMBbIe,
CaMOIpOM3BOLHEIE, papHoBecHbie. OCHOBHBIE MOHATHS
TEPMOIHHAMHKH: BHYTPEHHss oHeprus, pabota, Teniora.
[lepsuiit 3akoH tepmoantamukn, [onsrre ontaisnuy, Tennosoi
>¢peKT peaxLH, IK30TEPMUHECKHE H IHAOTEPMHUUECKME
peakumu. TepMOXHMHYECKHE YPABHEHHS K MX 0COBEHHOCTH,
CrangapThble Ter10Ts 06pa3oBanus semects. 3akon Iecca,
ceAcTBHe U3 3akota ["ecca. [onstue surponuu. Bropoit u
TPETHH 3aKOH TepMmofuHAMHKN. CaMONPOU30BOLHLIE TPOLECCH,
DHTATLIUAILI ¥ OHTPOIUAHBIH PAKTOPE XHMHYECKHX
peakuui. Dneprus ['n66ea.

OIIK-1

Xumuyeckas
KHHETHKA.

Xumuueckoe
paBHoBecHe.

XnMHYeCKas KHHETHKA, ['OMOreHtbIe H reTeporen bie PeakLyH.
CxopocTs XuMudeckoi peakiun. BakTopbl, BINAOLIME HA
CKOPOCTH peakuyH. BiiMsHHe KOHLCHTPALMY Ha CKOPOCTS
peakiuy. 3aKkon feficTayroumx mMace. Koneranra ckopoery
peakuHH. Binsnue TeMIepaTypsi Ha CKOPOCTE PEaKLIH.
[Ipasuno Baur-Todda. Dxeprua axtupauum u ypasHeHue
ApPpeHnyca. 3aBUCHMOCTS CKOPOCTH PEaKUHM OT KATANU3ATOPA.
Karanus OGparumsie 1 He05paTuMbIe XHMHYECKUES PCAKLIHK.
XuMHYECKOe paBHOBeCHe, KOHCTANTA pABHOBECHA, 3aKOH
ACHCTBYIOWHMX Mace Ang papHoBecHs. [puiian Je-1llarense.
CABHI XUMUYECKOTO PABHOBECHS.

OIIK-1

DEEeKTPOXHMHUYE
CKHE NPOLECCHL.
Koppo3sug
METAIOB.

OKUCIUTENBLHO-BOCCTAHOBHTENbHBIE peakiii, CreneHn
OKHCICHHS, OKHCIICHHE X BOCCTAHOBIICHHE, DICKTPOIHbIE
NPOLECCH. DeKTPOARbIe noTelina. Y pasuenue Hepricra.
lannBaru4eckull 31eMENT. DIEKTPOXHMHYECKAE NPOLECCH.
DACKTPOABIKYLAA CHAA FIbBAHHUECKOTO JNEMEHTA,
CranaapTHL BOAOPOLHBIA YICKTPO. DNEKTPOING B pacTiiase.
DIEKTPOiM3 B pacTsope. 3akoHb Papanes. Bexo no Toky.
Koppoaus MeTamios: XUMUHeckas, JeKTPOXHMHYCCKas, JalHTa
METAJLIOB OT KOPPO3UH.

OIK-1

Qazopbie
PaBHOBECHS B
FETEPOreHHBIX
CHCTEMAX

da3orbie papHoBecus. Dasa, reTeporenas U roMOreHHas
cnerema, [pasuno ¢as ['nb6ea. Crenent cBoBoabl, KOMIOHEHT.
ORHOKOMIIOHEHTHIE CHCTEMDL [IHATpaMMa COCTORHHA BOADI.
[HarpaMMul NIaBKOCTH ABY XKOMIIOHSHTHBX CHCTEM.
DprexTrka. [pasnio privara. TBEPALIS PACTBOPbI M MX THILL
DHIHKO-XUMUUCCKUH 1A,

OIK-1

5.3. Pasje bl AMCHHNUIMHBI M MEKAHCIHILTHHAPHBIE CBI3H ¢ 06eCTIeTHBAIO MMM (npeabLymuMu)
H 06ecrieqnBaeMbIMH (TI0C/IIYIOTHMH) AMCHUITHHAMH

Ne HanmeHoBanue Ne Ne pasnesios naHso# IHCUMIUTHAEBE M3 Tabn.5.1, mis KOTOPBIX HEOOXOAHMO
n ofecreyuBarommux usydeHue obecrieunBaromuX (MPeablIyINX) H 06ecieuBaeMblX
(npeablayumx) u (nocae RYIOMINX ) THCUMILIHH
obecrieynBaeMbIx ! 213 4 5 6 7 8
(X10CIIe yI0IKX) AMCUMILIHH |
. Ipeablayuine JHCUMILTHHBE
1. | Omsuxka + + + + + + + +
2. | Maremarnka + + + + + + + +
Hocsteayromue gucuMmInAbI
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1. | MarepHambi 3€KTPOHHOM + + +
: " TEXHUKH

27| DH3HKO-XHMHUA + + +
© | HAHOCTPYKTYPHPOBAHHbBIX
“MaTepHaloB

TeXHOJIOTHA MaTEpHATIOB + + +
MHAKpO- H HAHO3JICKTPOHHKH

3. | TexHomorus KpeMHUEBOR
HAHOD/IEKTPOHHKH

‘4. | Merone! ananu3a 4 KOHTPOJIA + + +
- HAHOCTPYKTYPHPOBAHBIX
 MATepUANIOB U CHCTEM

- | BesonacHocTs + + +
| KH3HeNeATENBHOCTH

5.4. CooTBeTCTBHE KOMITETEHIH, GOpMUPYeMBIX IPH H3yYeHHH IHCUHILIAADL, H BHI0B 3aHATHH

Hepeuenn Bunst 3ansTuit QOpMBI KOHTPOIIA N
KOMITCTCHL[HP’I T Tla6 Ip. KP/KIT | CPC (npumepol)

OHK 1 + + + + KoHCeKT, yCTHbIH OTBET, [IPOBEpKa UHAMBHIY aTbHBIX

3aaaHui, KOHTpONbHas pabora, oTHeT o 1abopaTopHOH
pabote

OIK-2 + + + VeTHBIH OTBET, NPOBEPKa MHAHBHIYAIbHEIX 38 1aHHH,

KOHTpOoJbHas paGoTa, oTdeT no naboparopHoit pabore,
BBIO/IHEHHE TaGopaTopHOH paboThl
OHK 5 + + VeTHBIH OTBET, BLITIONHEHHE 1a00paTOpHOH paboThl,
E oTYer 110 J1abopaTopHOii paboTe

H HCK{.{IUI I1p — mpaxTuyecKue 1 ceMuHapckue sansts, JIab — saboparoprsre pa6orsr, KP/KII —
kypcosas pabora/mpoext, CPC — camocrosTensHas padora CTy/IeHTa

6. Meroas! 1 GopMbl OPraHH3ANHH 00y YeHHS

TexHO/JI0rAH HHTEPAKTHBHOr0 00yueHHs IPH PasHbIX GOpMAX 3aHATHA B yacax

o DopMbl Jlexuuu IpakTHyeckue JlabopaTtopHsle Beero
Merongl. - (uac) 3aHATHA (4ac) paboThI (Uac)
IT-meTolp! (TIpoBeneHAe 3aHATHH B Gopme becen ¢ 4 4
HCNOJIb30BAHHEM IIPE3CHTALHH)
Pa6ora B koMaHae (IIpOBeiCHUE 3AHATHH C 4
MCTIOIIB30BaHHEM KOMAaHIHOTO penIeHHs ) 5
TIOCTaBRIEHHBIX 3a/ia4 C NIEMEHTAMH
CAMOKOHTPOJIA)
“HToro HHTepaKTHBHBIX 3aHATHH 4 2 2 8
7. JlabopaTopHblil IPAKTHKYM
N Ne paznena Haumenosanue nabopaTopHsix pabot Tpyno- KomMneTteHuuu
/N, . | AMCLHILIHHBL H3 €MKOCTh
S abn, 5.1 (uac.)
R 5 Onpexenenue renaosoro dpdexra peakiuy neirpanuzanny 4 OIK-1, OIIK-2,
OIK-3
2. 6 CKOpOCTh XHMHUYECKUX PEdKiHA. X HMHUYECKOE PABHOBECHE. 4 OTIK-1, OfIK-2,
' OIK-5
3 7 Daexrpoans. Kopposus 4 OITK-1, OTIK-2,
OIK-5
i 4, 8 Jluarpamma naaBKocTy IBYXKOMIOHEHTHOH CHCTEMb 4 OIIK-1, OTIK-2,
o OIK-5
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1. | Marepuaiibl 3EKTPOHHOM + + +
b, | TEXHHKH

2. | DH3UKO-XHMHS + + +

HAHOCTPYKTYPHPOBAHHBIX
"MaTepHalion

TeXHOIOT s MATEPHANIOB + + +
| MPKDO- 11 HAHOBJIEKTPOHHKH

3. | TexHONOIMA KPEMHHEBOM
HAHOVIEKTPOHUKH

‘4, | MeToab! aHAIH3a H KOHTPOJIA + + +
. HEHOCTPYKTYPHPOBAaHBIX
MATEPHAJIOB K CHCTEM

‘BezonacHocTh + + +
4 MH3IHCACATC/IBHOCTH

5.4. CooTBETCTBHE KOMIIETeHIH, POPMHPYEMBIX IPH H3yYeHHH [(HCOHILIHHBI, H BUJOB 3aHATHH

[Mepeuens Bubl 3aHSTHH DOopMEI KOHTPOJIA 7
 koMmmetenumit |1 7a6 | Ilp. | KP/KIL | CPC (npustepei)
R OIK-1 + + + + KOHCIEeKT, YCTHBIH OTBET, IPOBEPKa HHIHBHIY AIIBHBIX
Co 3a0aHUH, KOHTpONbHas paGoTa, oT4eT o nabopaTopHoH
pabote

OI1K-2 + + + VCTHBIN OTBET, IIPOBEPKA HHAWBHAYATbHBIX 33 aHHH,

KOHTpOJIbHas paboTa, oT4eT o NabopatopHoit pabore,
BBIIIOJIHEHHe J1aGopaTopHO paboThl
OHK-S + + VCTHBIT OTBET, BBINIOJIHEHHE 1a00opaTopHOi paboTsl,
oT4erT 1o JaboparopHoi pabore

JI Hexnpm I1p — IpaKTHIECKHE M CeMUHApCKe 3aHATHs, JIab — nabopaTopHsle paboTsL, KP/KII -
KprOB&H paborta/mpoekt, CPC — camocTosTenpHas paboTa CTyAeHTa

6. Meroast u popMbl OpraHU3aNMH 00y YeHHS

TeXHOJIOTHH HHTEPAKTHBHOI0 00y4eHHs NP pasHbIX opMax 3aHATHH B yacax

. Dopmbi Jexuuu [TpakTuueckue JlaGopaTopHsle
N . Beero
Merozpt, - (uac) 33HATHA (Hac) paboThl (4ac)
IT-MeToibl (pOBeIEHME 3aHATHH B Gopme Becen ¢ A 4
HCNOJB30BAHHEM TIPe3CHTALHH)
PaGota B koManjie (MpoBeneHHe 3aHATHH ¢ 4
HCIIONb30BAHACM KOMAHIIHOTO PeLleHHA 9 oy
focTaBieHHBIX 3a/1a4 C MIEMEHTaMu
CaMOKOHTPOJIS)
“HITOro HHTEPaKTHBHLIX 3AHATHI 4 2 2 8
7. JIaGopaTOpHBI NPAKTHKYM
No Ne paznena Haumenopanye n1abopatopbix padoT Tpyno- KomneteHnHu
W, | AMCHMIUIHHBI H3 eMKOCTb
S rabn, 5.1 (uac.)
B 5 Onpeaeneniie Ter10Boro >PpdekTa peakinu HelTpasu3aliy 4 OlIIK-1, OIIK-2,
OI1K-5
2. 6 CKopocTh XMMHUSCKMX PEakUni. XHMHIECKOe PABHOBECHE. 4 OI1K-1, OIIK-2,
) OIIK-5
3 7 Onexrpoauns. Kopposus 4 OT1IK-1, OTIK-2,
OTIK-5
4. 8 JlparpaMsma NJIaBKOCTH ABYXKOMIOQUEHTHOH CHCTEMDI 4 OIIK-1, OT1IK-2,
_ OTIK-5
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8. Ilp

AKTHUECKHE 3AHATHSA (CEMHHADDI)

Ne Ne paznena Temartuka npaxruuecknx 3anaruit (ceMHHapon) Tpyno- Kommerenuuu
n/n DHUCHUTIIHHEL U3 EMKOCTE
. tabr. 5.1 (4ac.)
1L 1 OCHOBHBIE NOHSTUS H 3aKOHBI XHMUH 2 OIIK-1, OTIK-2
o 2 Crpoenue aroma, Tlepuoandeckuit sakon 1 NEePHOAHYECKAs CHeTeMa 2 OIK-1, OTIK-2
XHMHYECKHX yneMenTos [ M. Mengeneena,
3. 3 XAMMHYECKAS CBA3D. 2 OIK-1, OTIK-2
4. 4 OCHOBHDIE KNGCCH HEOPTANHYECKHY COSAMHSHH T, Peakunonias 2 OIIK-1, OITK-2
CrIocoBHOCTE BeHIeCTR,
3. 5 JHEPrETHKA XHMUUECKUN (IPOLECCOB, X UMUICCKaR TEPMOIHHAMHKA, 2 OIlK-1, OTIK-2
6. 6 XuMuYeckan KHHeTHK. X HMHYECKoe paBHoOBeCHE, 3 OI1K-1, O[TK-2
-7 7 DACKTPOXUMUUYECKHE TIPOLEcChl. KOPPO3ys MeTal 0B, 3 OIK-1, OIK-2
8. 8. Da3oBLIE PABHOBECHS B FeTEPOTEHIbIX CHETEMAX, 2 OIK-1, OFIK-2
9. Camocrositeannas paGora
Ne Ne pazgena Temaruxa camoctostensHoit paboTsl Tpyno- Komrie- Kounrpons seimonsenus
17 JHCHMIUIMHbI (Oemanuszayus) E€MKOCThH TEHLUH paboTst
u3 tabn. 5.1 {1ac.)
1 1 Cocrapresne KOHCIEKTA 110 TeMe pasaena 2 OI1IK-1 Koucriekr, ycrHbIf oTBeT
’ (Hpenmer xumud. ATOMHO-MOICKY IpHAS
TeOpis. OCHOBHLIE OHATHS: 4TOM, MOEKY I,
HOH, XHMHYCCKUH 3eMeHT. [1pocTile ¥ caoxkibie
Betecta, Mois. Monspras Macca, Jkpupanenr,
SKBUBAJIEHTHAS Maccd. CTeXUOMETPHUECKHE
33KOHDI 3AKOH IKBHBLICHTOB (TOHSTHE
SKBHBAICHTA M DKBMBAIEUTHON MAcChl). 3aK0H
HOCTOSHCTBA COCTABA XMMHYCCKHX COCAMHEHHUIT,
["a30Bb1e 3aKOHBL 3aKOH OGBEMITBIN OTHOIICHMIL,
33KOH ABOT&1p0, 3aKOH JKBHBATEHTOB)
[HoaroToBka k npakTiueckoMy 3alSTHIO, 2 OIIK-1, IIposepka
(Pewenue 3agay no reme, Maansuayansisie OrlIK-2 HHIMBHIYanbHBIX 3aHaHmi,
327aRud 110 TEME Pasieis) KOHTpOJIEHAS pafoTa
2" 2 HNpopaBotka nextmonHoro Matepuaia 2 OIK-1 KoHcnekt, yerusiit oteer
[onroToBKa K NPakTHYECKOMY 3aHATHIO. 2 OIIK-1, [Tposepka
: (Pewrenue 3anau no reme. Huausuiyansisie OlK-2 HHIUBHAYATLHBIX 3a0aHMI,
3a4aiUA 110 TEME paaeaa) KOHTPOJ/IbHAs paboTa
3 3 IpopaboTka nexunotnoro marepuana 2 OITK-1 KoHcrnekT, yeTHeii oTRET
Hoarotoka x npakTudeckoMy 3aHITHIO, 2 OIK-1, ITpoBepka
(Pewtertne 3amau no Teme. Huanpuayanshsie OT1K-2 MHAYBHIYATBHBIX 3aJAHuH,
3aJaHuA 110 TemMe pasaena) KOHTpOJIbHAS paboTa
4 4 IpopaBoTka nekunomioro marepuana 2 OIK-1 Koncnexr, ycrTHsii oTger
[Moaroroska [IPAKTHYCCKOMY JAHATHIO, 2 OITK-1, IIposepxa
{(Pewenue 3anay no reme. Mnausiayansisie OT1K-2 HHJIMBHIYANBHBIX 3343HKI,
3AMAIUS T10 TeMe pasiena) KOHTpOJpHas paboTa
5 5 fpopaGoTka nexunontioro Marepuaia 3 OlK-1 Koucriekr, ycraslif oreer
[oaroroska k npaktuaeckomy 3aigTHIO. 2 OlHK-1, [Mposepka
{Peurenue 3aza4 no teme. Mnausuayaisnsre OIK-2 WHAMBUAYAIBHBIX 33aHHH,
3aJBHHA 10 TeMe pasjeia) KOHTpOJibHAS paboTa
[Noaroroska k naGopatopnoii paGote 2 OIIK-1, Brinosndenue
Or1K-2, nabopaTopuoll paboTsi,
OTIK-5 or4er 1o saboparopHoit
pabote
.6 6 Ipopabotka nekunoHOTO MarepHaia 3 OITK-1 KOHCHeKT, YCTHEIH 0TBET
[loaroToBka K MpakTHueckoMy 34UITHIO. 3 OlK-1, ITposepka
(Pewense 3anad no reme. Munmsuavaisusie ONK-2 MHAMBUAYATBHBIX 331aHHi,
3ajnalimg o TeMe pasiena) KOHTponbHag pabora
Hoarotoska x naGoparopuoii paGore 2 OI1K-1, Brinonxenue
OrIK-2, naBopaTopHoit paboTh,
OTIK-5 oT4er no nabopatopHoit
pabore
7 7 Hpopabortka Jexkunonnoro Marepuana 3 OTIK-1 Koucnexr, yeTHbil oTBeT
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TIoAroToBKA K MPAKTHYECKOMY 3AHATHIY. 4 OT1K-1, [Tposepxa
(Pewnenue 3a1a4 no Teme. MHanBuayaibubie OITK-2 HHIMBHAY ANbHBIX 3alaHitH,
33/1aHHA 10 TeMe paiena) koHTposibHag pabora
Moxroroska x naboparopuoit paGore 2 OIIK-1, Brinosdende
OFK-2, naGoparopro#i paboTsl, .
OITK-5 OTHET IO naﬁoparopnoﬁ
paboTe
8 [MpopafoTka AEKLHOHHOrO MaTEpHaa 3 OT1IK-1 Koncrekr, ycTHBIH OTBET
TToAroTroBKa K IPakTHHECKOMY 3aHITHIO, 3 OIlK-1, [posepxa
(Pewenue 3agad no teme. HunusuayanbHste OITK-2 UHAHBHIYATBHDIX 33aHuil,
3a/1aHUs 110 TEME pasiena) KOHTpOJILHAs pabota
Tloaroroska x naGoparopaol paborte 2 OTIK-1, BrinomHenne
OI1K-2, saBoparopuo paboTel,
: OITK-5 ort4er no naboparopHoH
: pabore
ToAroToBKA K JK3aMEHY 36 Dx3aMeH
10. TIpumepHas TeMaTHKa KyPCOBBIX IPOeKTOB (pabor)
KypcoBoit npoexT (paGoTa) HE NpeaycMOTPEH yUeOHBIM MIIAHOM.
¥ L
11, PeliTHHroBasi CHCTEMA I OLEHKH YCIIEBAEMOCTH CTYICHTOB
Tabanua 11.1 bayutbHbIe OLEHKH LTS DJIEMEHTOB KOHTPOJIS.
, MaxcumMastbHbli . MakcumanbHbIi
P o MaxcumanbHbIH
. 6amt Ha 1-yro KT 6asut 3a mepuol Bcero 3a
JneMeHTsl yueOROH NesATeBHOCTH 6ann 3a nepuon
' C Havana mexay 2KT u Ha cemecTp
meumay 1KT u 2KT
. ceMecTpa KOHeEll ceMecTpa
, "YeTHBIH OTBET 10 S 5 20
"~ Mdn@sugyanbHOe 3aaHNe 4 2 2 8
KourposbHas pabora 10 5 5 20
KoHcrekr 2 2
JlaGoparopHas pabora 2 6 8
KOMIIOHEHT CBOEBPEMEHHOCTH 1 1 2
HTOro MakcuMyMm 3a nNepuoa: 27 15 18 60
C)laqa IK3aMeHa (MAKCUMYM) 40
Hapacmmumm HTOrOM 27 42 60 100

baanosasi PACKJIAAKA JAJS OCHKH 0TBETA HA IK3AMCHC

R
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Ne sonpoca Popma BOIpoCa MaxcumanpHbii fan
o 1 TeopernyeckuH Bonpoc (pasnensl 1-2) 5
2 Teoperuueckuil BONpoc (pasaensi 3-4) 5
3 TeopeTrideckuii BONpoC (pas3nensl 5-6) 5
4 Teoperudecknii Bonpoc (pasaeis 7-8) 5
5 3agaya (paszaenst 1-2) 5
6 3azaua (paszaens! 3-4) 5
7 3apayva (paszgensl 5-0) 5
8 3anaua (pasnenst 7-8) S
Hroro Bee Bonpochbi 40
Taﬁ.mma 11.2 Tlepecyer 6a/UIOB B OLEHKH 3a KOHTPOJIbHBIC TOYKH
baJuibl Ha AATY KOHTPOJILHON TOYKH Ouedka
2 90 % OT MaKCHMaJIbHOM cymmbl 621108 Ha gaty KT 5
Ot 70% 10 89% 0T MakcHMabHOH cyMMbl 6asi10B na gaty KT 4
Ot 60% 10 69% 0T MakcuMalIbHOH cyMMbi 6awnos Ha aary KT 3
< 60 % ot MakCHUMa/ILHOM CyMMbl 0amos Ha aaty KT 2




Tabsmua 11.3 - Tlepecuer cymMMBbI Ga1/10B B TPAAHLHOHHYO M MEXKIYHAPOIHYIO OLIEHKY
[ B

 Ouenka (FOC) Wrorosasi cymma 6417108, qublaae"r YECTEeUuHo Ouenka (ECTS)
G COAHHBIN IK3aMeH
5 (OTIMdHO) (3auTeHO) 90 - 100 A (oTnu4HO)
. 85 -89 B (oueHs xopouio)
4 (xopouwo) 75_ 84 C (xopoino)
(3a4TeHO) — 7074
3 (YROBRCTBOPHTENBHO) 65 - 69 D (yaosactsopurensHo)
(3a4TeHO) o 60 - 64 E (nocpencTseHto)
- :2 (HeyROBRETBOpHTE b RO), Huoxe 60 6asn0B F (Hey10BJIe TROPHTEIIBHO)
(He 3a4TeHO)

12. Yuebno-meToaueckoe u HHPOPMALMOHHOE 00€eCHIeUeHHE U CUILTHHDL:

12.1 OcnoBnas suTeparypa

1. Koposun H.B. O6ias xumus : yueGHHK st BTy308 / H. B. Koposus. - 7-e u3n., ucrp. - M. : Beicmas

mkoima, 2006. - 556[4] c. : wi., Tabun. - (ITo6eauresns KOHKypca y4eOHUKOB). - bubmmorp.: ¢. 546. -IIpemm.

yKas.: ¢, 547-558. (ayni: 218 9k3; cusl: 1 5k3.: cuss: 1 aks.: Beero 220 9K3.)

2. OcrOBHI O0LIel W PU3MIECKON XUMHH [DexTpoHHbH pecype]: YuebHoe mocobue/ M.B. THuxoHoBa,

M. A Bxumona; Tomckwit FOCYMApCTBEHHBIH YHUBEPCHTET CHCTEM YHPABICHHS W DajMOdIEKTPOHHKH

(Tomek), Kadenpa pagHodeKTPOHHBIX TEXHOJOTHH U HKOIOTHYECKOrO MOHHTOPHHTA. - JJEKTpPOH.

TEKCTOBbIE JaH. - Tomck: 2015, 200 c. ( https://edu.tusur.rw/training/publications/5136)

12.2 JlonoannTesibHAs TATEpaTYpa

1. I'manka H.JI O6was xumus : yueGroe mocobme Juis By3os / H. JI. I'muska. - 11-e u3n. - M.-JI. :

Xumus, 1964, - 688 c. : wi., Tabi. - Umen. yKas.: ¢. 669-670. - Ilpeam. ykas.: c. 671-688. (ayHn: 37 ak3.;

BCEro-37-9K3.)

2. Axmero H.C. HeopraHudeckas xuMus yuebHnoe mocobue i By3os / H. C. Axmeros. - M.

Beicinas mkona, 1969. - 638[2] ¢. : wi. - Ipenm. ykas.: ¢. 629-639. - b. 1. (cusl: | 9x3.: ayHi: 12 aks.;

¢u35: 2 5K3..; Bcero 15 9x3.)

3. Xwmus: YueGroe mocoGme / I'. B, Cwmupros, I'. M. SxyHuna; Munucrepcrso o6pasoBanus

Poccuitckoit  ®enepanmu, Tomckuit FOCYIApPCTBCHHBIH  YHHBEPCHTET CHCTEM  YIPABIEHHS U

PaIHOIEKTPOHUKH, Kadenpa texnonornn paanosiekTporuoit armaparypst. - Tomck : TMLIJIO, 2000. -

157 c. :won. (aynm: 27 5K3.; cusl: 3 5K3.; cyss: 1935 Beero 31 ak3.)

4. Inurxa H.JL 3anaun u ynpaxserns 1o oGwmeli xumuy : YuebHoe nocobue auist By3os / H. JI. 'nunka. -

20-e n3n., crepeorwn. - M. : Xumus, 1973, - 263[1] c. r . - B. 1. (aymn: 37 9K3.; cusl: I3x3.; Bcero 38

3K3.) ;

5. Yukun EB.  Xumus [Teker]: yuebuoe nmocobue / E. B. ek, MuHRCTEPCTBO 06pa30OBaHHs H HAYKH

EQégI{ﬁé;{Oﬁ Qenepanun, Tomckwit FOCY/IADCTBCHHBIH  YHHBEPCHTCT CHCTEM  VIIPABIEHHS |

PAIHO3IEKTPOHUKH (Tomek), DakyapreT AUCTAHIHOHHOrO 0GydeHus. - ToMck: b Konrent, 2012. -

170 ¢.: un. - buGnuorp.: ¢. 157. (aynn: 57 5x3., cusl: 3 sk3., cuss: 2 3K3.; BCEro 62 3K3).

6. Xumus [dnekTpoHHbIl pecype] @ yueGroe nocodue / E. B. Unkun ; Tomekuit rocynapcTBeRHbIIH

YHHBEPCHTCT CHCTeM  ynpasileHHs #u  paanosnextpounkn (Tomek), Kadempa PaIHOIIEKTPOHHBIX

TGXHOJIQTHﬁ 1 SKOJOTHHCCKOT0 MOHHTOPHHTA. - DJIEKTPOH. TEKCTOBbIE 1aH. - ToMek : [6. u.], 2012. - on-

line, 170 ¢. - B. m. ( http://edu.tusur.rw/training/publications/ | 138)

12.3 YueGHo-MeTonM4ecKHe HOCOGHS 1 nporpaMmMHoe obecredenmne
- Jlns ofecniedeHus AMCIMILIMHBI HCIOAB3YOTCH caeayrmue YMIL:

1. Xnmus [DnexTponnsiit pecype]: Metoanueckue ykasaHust J1sl NPOBEACHUS IPAKTHYECKHX 3aHATHI i
OPTaHH3alMK CaMOCTOSITC/IBHON paboThl CTY/AEHTOB 10 JAHCHUILUIMHE «XuMusy/ Tuxorosa M.B;
2015.-21 c. (https://edu.tusur.ru/training/publications/S137)

2. HYuxun E.B. JlaGoparopusie paGoTel 110 XMMHH [Texcr]: yuebHO-MeTOmMueckoe nocobue / E. B.
;:qﬁKHH; Musucrepeto 06pasoBanns u Hayku Poccuiickoit Denepaunn, ToMckul rocynapcTBeHHbIH
'YHUBEPCHTET CHCTEM ynpabietsns u paanosiekTponnks (Tomck), Kadenpa panvosnekTpoHHBIX
TEXHOJIOTHI U JKOJIorHueckoro Mowntopuara. - Tomek : TYCVYP, 2012, - 77 ¢. : wm., Tabn. -

bubmuorp.: ¢. 73. (aym: 45 sk3., cusl: 3 9K3., cu35 ;2 9K3.; Beero 51 ak3.)
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3, Ynxun E.B. C6opunk sanaq no obuweidt xumun [Tekcr] @ yueOHO-MeTOaMYECKOE nocobue / E.

T‘fB YukuH; per. kanja. xuM. Hayk A. WM. [ananos; peu. C. SI. AnekcanipoBa; MHHHCTEPCTBO.

ofpasosanns u Hayku Poccumiickoit Denepanwu, TOMCKHI rOCyJapCTBEHHBIH YHHBEPCHTET CHCTEM

pasnenns u paguodiekTporukn (Tomck). - Tomck: TOMCKHI TrOCYIapcTBEHHBIM YHHBEPCHTET

CKCTéM YIIpaBJICHUS U paiiodieKTporuKH, 2015, - 296 ¢. (POTOM: 50 3x3.; cusl: 1 3k3; cu35: 5 9K3,;

‘ayam 48 k3.; Beero 100 9Kk3.)

4. Ynxun E.B. JlaGoparopHsie paloTel M0 XHMHM [DNEKTPOHHBIH pecypce] @ y4eOHO-METOAMYECKOE

t.mocobue / E. B. UYuxwun ; TomckuH rocylapcTBeHHBI YHHBEPCHTET CHCTEM YIIPDABJICHHS H

‘panuosnextpornky  (Tomck), Kadempa pamHOINEeKTPOHHBIX TEXHONOTHH M IKOJIOTHYECKOTO

MOHHTODHHTA. - OJIEKTPOH. TEKCTOBBe HaH. - Tomck: [6. m.], 2012. - on-line, 78 c. - b.

“http://edu.tusur.ru/training/publications/3020)

5. Yukun E.B. C60opauK 3a1au H ynpaxHenui mo obmeit xumun [Inextpounsii pecype] / E. B. Ynkuy;
ToMckuit roCyHapCTBEHHBIH YHHBEPCHTET CHCTEM YIIpaBJICHHS H pPaguo3neKTpoHUKH (Tomck),
Kadenpa paasoaieKTPOHHBIX TeXHOJIOIHHA W 3KOJOTHYECKOT0 MOHHTOPHHTA. - DJIEKTPOH. TEKCTOBBIE
aan, - Tomck: [6. u.], 2012. - on-line, 220 ¢. - b. 1. (http://edu.tusur.ru/training/publications/642)

Me'ronuqeckue YKA3AHHA 10 TNPAKTHYECKHAM  3aHATHAM, JabopaTopHelM padoram H

VOCTOATEeNBHON paGore npuBeneHbl B YdeOHO-MeTOOHYecKOM nocobuu [1], a Taxxe B YuebHO-
;“CCKOM noco6uu [3], rnasa 1, crp.21-33; rnasa 2, ctp.39-46; rnasa 3, c1p.57-64; rnasa 4, ctp.77-
95; maBaS crp.106-119; riasa 6, cTp.129-155; riasa 7, crp. 169-178; rnasa 8, 200-215; ctp. 216.
12.4 Basbl JaHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE H IIOMCKOBBIE CHCTEMBI
http://edu.tusur.ru — HayqHO-06pa3zoBaTEIBLHAIH OPTAN
http://www.chemistry.narod.ru, http://www.xumuk.ru — HH}GOPMAIHOHHO-CIPABOYHBIE PECYPCHI
http‘ //ehbrary ru — Hay4Has 3JieKTpoHHas OHOnmorexa
http:/ WWW tWirpXx.com — IEKTPOHHBIE KHHIM 110 XMMHH
13. ‘MaTepua/ibHO-TeXHHYECKOe O0eciedenne JHCHMILIMALI: XIMHUECKAs [OCY/a, XHMHUCCKHE
PEaKTHBBI, KaJOpUMETpbl, Habop apeoMeTpoB, BoJAsAHas OaHs, TEPMOMETPBI, DJIEKTpHYECcKas IUINTKA,
. METALTHYECKHE B TPa(UTOBBIE MIEKTPO/IbI, LITATHBEL

10
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Ilpunoxenne k paGoueii nporpamme

MHHUCTEPCTBO OBPA3OBAHUS U HAYKHN POCCUICKOJ OEJEPALIMN

desiepaibHOE rocy 1apCTBEHHOE GIOKETHOE 0GPa3oBATENbHOE YUPEKACHHE BBICUIETO NMPOYECCHORAILHOIO

obpa3zosanus

(TYCYP)

. «TOMCKHI TOCY IAPCTBEHHBIH YHUBEPCHTET CHCTEM YITPABJIEHHUS U PAJIMOSIEKTPOHUK Uy

YTBEPKIAIO
Nupexrop genapramenrta obpasoBanus
(IpopekTop no yueGHoii paGore)
d e ILE. Tposin

« »7 7 2016 .

©OH] OLIEHOYHBIX CPEJACTB O YYEBHOM AUCIHUTLIAHE

Xumust

YpoBeHsb ocHOBHO# 06pa3oBaTe/bHOI NporpaMmmel fakajnaBpuar

" HampapgJieHHe N0AroToBKH
IMpoduiu:

®opma o0yueHus
@ QaxyabTer

Kadesapa

"Kype 1

28.03.01 HaHOTeXHOJOIHH U MUKPOCHCTEMHAs
TeXHHKA

Haunorexnonoruu B JICKTPOHHKE H MHKPOCHCTEMHOI
TEeXHHKE

O4YHas

31eKTPOHHONA TexHuku (PIT)

D3 (Pu3ndecKoii HIEKTPOHUKH)

Cemectp 1

YuebGnrplit niian naGopa 2016 roga u HoC/IeAYI00IUX JIeT.

JK3aMeH 1 cemectp
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1. BBEJEHHE

Donpn oueHounsix cpeacts (OOC) spasercs NpUIoKeHHEM K pabodeil nporpaMme AHCLHILTHHbL
«XHMHA» ¥ NpejcTaBiser coBoH COBOKYNHOCT KOHTPOJIBHO-H3MEPHTENBHBIX MaTepHaloB (THIOBbIES 3a/la4H

(Sallaﬂﬁﬂ), KOHTPOJIBHBIC pa6(m>1 TECTbl H Ilp) U METOLOB HX HCHOJIB30BaHWA, HNpeIHasHAYCHHbLIX IUId

MEPEHHs YPOBHS JNOCTHKEHHS CTYIEHTOM YCTAHOBJIGHHBIX PE3y/ibTaTOB 00yUeHH.
OC o gucUHIUIHHE «XHAMHUSH HCHIONB3YeTCs NPH MPOBEASHHH TEKYILEro KOHTPOJS YCTIeBABMOCTH H
1 TIDOMEKYTOYHOH aTTeCTALMH CTYAEHTOB. ‘

" Tlepeuens 3aKpeIUIeHHBIX 33 JUCLMILTHHOM KOMIETEHLHA NpHBeieH B Tabuue 1.

Taﬁnuua 1- Hepeqem. 3AKpENJICHHbIX 3a MHCUHIVIHHOR KOMHOeTeH i

npedcmaenins  A0eK8amHyIo

OeamenbHOCIY, NPUENIEKAMNb
ons S oux pewenus
COOMBeMCmaYIOWUll uzuxo-
MAMeMamuyeCckull annapam

" OIIK-5

- PopmyaHpoBka
" Kon Jrans! ¢opMHPOBAHHA KOMOETEHIHH
} o KOMIIeTeHIIHH
1 OIIK-1 cnocobHocme Jlo/bkeH 3HATH: OCHOBHBIE TIOHATHS M 3aKOHBI XHMHH,

TEOpeTUHECKHE OCHOBbI CTPOCHHA BCLIECTEA, CBOMCTBA

; COBPEMEHHOMY Yposnio | BEIECTB H HX PEaKLUHOHHYIO CIIOCOOHOCTH, YCIOBHS
: SHAHUG  HAYuHYI0  Kapmuuy | IPOTEKaHWs  peakuud, (akTopel, BIMAIOIIKHE Ha
Mupa HAa OCHO8e 3HAMUA | CKOPOCTB M HallpaBjleHHe TIPOTEKaHHS  peaKLuH,
QCHOBHBIX NOAOJCEHUY, | FHEPIETHYECKHE H3MEHEHHs B MpoLecce NpOTeKaHus
3aKOHO8 u Memodos | peaklliH, 3aKOHOMEPHOCTH IIPOTEKAHHS
eCmeCmeeHHbIX  HAayKk U | JNIEKTPOXHMHUYECKUX [TPOLECCOB, IPOLIECCH KOPPO3HH
Mamemamuxu METAJUIOB M METOJBl 3alUTEl OT KOPPO3HH, [IPOLECCHI,
cnocobnocms 6bIAGAANTL | TIPOTEKAIOLME B FETEPOr€HHBIX  CHCTEMaxX  IpH
€CIEeCmeeHHOHAYYHYIO H3MeHeHUH (ha30BOI0 PaBHOBECHS.
CYIYHOCTb npobnem,
BOIHUKAIOUWUX 8 xo0e | JlolpkeH yMeTb: HCMOJb30BaTh TEOPETHYECKHe 3HaHHA
npogeccuoHarbHow JUTS pelleHHsA NPaKTUHeCKHX 3afadq, AJ1s HHTepIpeTaliH

PE3YJILTATOB JKCHNEPHMEHTA; HCITOJIB30BaTh aJlrOPHTMBEI
peuleHnd IMpakTHYECKHX 3a1a4.

cnocobnocme ucnonv3ceame | JorpKeH BIaieTh: HARBIKAMH CAMOCTOATEIBHOTO MOHCKA
OCHOGHbIE npuempl | HHGOPMALMK U NPOPAGOTKH TEOPETHHECKOIO
obpabomxu u | MaTepHasa; HaBbIKAMH MOCTAHOBKHM LeJIeH H 3a1ad

npeocmaseHus
OKCHEPUMEHMATLHBIX CAHHBIX

3KCIIEPHMEHTA, HCXOAA U3 TCOPETHYECCKUX
NpeanocChbUIOK; HABBIKAMU O6pa6OTKH pPe3yIbTaTOB

IKCMEepHUMEHTA C HCIIOJIb30BAHHEM CI)HBHKO-
MATEMAaTHYECKOTrO arrnapara; HaBbIKaMH MpPOBCHSHHA
JKCHECPUMEHTA.

2. PEAJIM3AIAS KOMITETEHIIIA

1. OIIK-1: cnoco6HOCTL NMPEeACTABJAATH AJCKBATHYI COBPEMEHHOMY YPOBHIO 3HAHHH HAYYHYIO
- KAPTHHY MHPA HA OCHOBE 3HAHHSI OCHOBHBIX IOJIOKEHHH, 32KOHOB H METOI0B €CTeCTBEHHBIX
HAYK H MATEMATHKH;

Jlns GopMHPOBAHHA KOMIETEHLIHI HeOOXOANMO OCYINECTBHTH DS ITanos. Iransl (GOpMUPOBAHUS
KOMIIETEHUMHA, [pHMEHAEMbIE [UI1 3TOrO  BHIABL 3aHATHH M HCIONb3yeMble CPEACTBA  OLEHUBAHHS
HpencTaBieHs! B Tabmuue 2.
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~ Tabanua 2— Jranst GopMHPOBAHHS KOMIIETEHLHH H HCHOJIb3YeMbie CPeACTBA OUeHHBAHHA

- Copepxanue >Tanos

H3MEHEHHS B rpolecce
NPOTEKAHHA PEAKLHH,
3aKOHOMEPHOCTH
[POTEKaHMA
3JIEKTPOXUMHUYECKHX
TIIPOLIECCOB, MPOLIECCHI
KOPPO3HH METAII0B U
METO/Ib! 3ALLHTHI OT
KOPPO3HH, NPOLIECChI,
[pOTeKaroLHe B
reTePOreHHbIX CHCTEMAX
HPH H3MEHEHHH Pa30BOro
paBHOBeECHS.

[IPAKTHYECKHX 3a/1au,
[Vl UHTepIrpeTaluy
pe3yabTaToOB
3KCIEPHMEHTA

- Cocras 3uarhb Ymern Baagers

OCHOBHbBIE [OHATHS H
3AKOHBI XUMHH,
TEOPETHUECKHE OCHOBDI
CTPOCHHSA BellecTBa,

i CBOMCTBA BELIECTB U UX

' PEaKLIHOHHY IO
CMOCOOHOCTE, YCI0BHSA
MPOTEKAHUS PEAKLMIA, Huaseikamu
takTOpsI, BAUIOUIHE Ha CaMOCTOSTEIBHOTO
CKOPOCTE W HalpaBieHHe HCMOMB30BATh noucka HHGOpMALMH K
IIPOTEKAHHS PEaKLHH, TEOPETHYECKHE 3HaHUA | IpopaboTKu

o JHEPreTHUECKHE [UIS pelUeHUs TEOPETHHECKOTO

Marepuana; HapbIKaMH
IMOCTAHOBKH Lienel u
3a[1a4 3KCIIEPUMEHTa,
HCXOIA U3
TEOPETHYECKHX
ITPEATIOCHLIOK

Buab sausuii

e Jlexkuuu;

e [lpakruyeckue
3AHATHS

*  BreaynuropHas
CaMoCTOsTe IbHA
pabota

* JlaboparopHas
pabora

e BxeyaguropHas
CaMoCTOATENbHAS
pabora

o Jlaboparophas
pabota

Hcnoanszyembie
CpeiCcTBa OLleHHBAHHS

s KoHcriekt
*  VCTHBIM OTBET
s  DK3aMeH

¢ HuauBuayanbHoe
3aJaHKe
(camocTosTENIBHAS
pabora)

¢ KourponbHas
pabora

e Oryer no
AabopaTtopHoi
pabote

e  DiK3aMeH

o KoHcnexr
e VeTHBIH OTBET

¢ Oryer 1o
nabopatopHoH
pabore

*  DkzaMeH

OGU.IPIG XapaKTCPHUCTHKHU riokaszaresied # KPHTEPHEB OUEHHBAHWSA KOMIIETEHIIMH Ha BCEX ITarax

. IpHBeneHb! B Tabnuue 3.

- TaGumna 3 — O6umiHe XapaKkTepHCTHKH OKa3aTe/ el u KpMTEpPHEB OUEHNBAHHS KOMIIETEHIHH 110

ITanam

ITokaszarean u
KPHTEpHH

3uars

YMmers

Baagern
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ObGnagaet

- (moporosblii YPOBEHbD)

OOLIKMMH 3HAHUSAMH

TpeOyeMBIX A/
peweHus 6a30BbIX

3agav

Paboraer
, haKTHUECKUMH H O6sapgaeT JHANA30HOM CAMOCTOATENLHO
el . TEOPETHYECKHMH TEOPETUYECKUX 3HAHMHA, ’
OTna4HO (BLICOKHH HCIIOJIB3YA TUIaH paboTsl
: ' : 3HEHHAMH B [IpeAenax TpebyeMbIX LI
YpPOBEHbB) " H 2JIEMEHTHI
H3yyaeMoH 0bnacTu ¢ pelUeHus TBOPHECKHX TBODYECKOIt
[TOHUMAHHEM I'PaHHIL 3aja4 p
NIPHMEHHMOCTH AEATENBHOCTH
7 3uaer dakTsl, O6napaer quanasoHoOM
— . MIPUHLHIIBL, IPOLECChHI TEOPETHUECKHUX 3HAHHH Pabotaer
Xopomo (6a30BbIH p - P ’ P ’
oBeHD) of1He NOHATHA B TpebyembiX I CaMOCTOSATENBHO,
yp Hpeaenax u3y4aeMon pellieHns CTAHJAPTHBIX | HCTO/B3YA [UIaH paboTsl
obnactu 3aaay
O6nanaer Jana3oHoM Paboract
TEOPETHYECKUX 3HAHHH,
Y/10BJAETBOPHTEILHO O6nanaer 6a3oBbIMH CaMOCTOSTEIRHO,

UCTIONB3YA KPATKHH
wiaH paboTel

(’Dopmy!mposxa roKasaresnei u KPHTEpHEB OLICHHBAHKA JNAaHHOI KOMIIETeHLMH pHBEAeHa B Tabnuie

4

- Tabauna 4 — IokazaTejd # KPHTEPUH OHEHHBAHHS KOMIETEHUHH Ha YTallax

Tokasaread d

Orangno (BLICOKHI
ypoBeHb)

mamepuan 6e3
UCNOAB30BAHUSA
yuebno2o nocobus
Caoboono
uznacaen
mamepudi 6
yemHou ghopme
Ananuzupyem u

o Ce0H00HO ymeem

yuebnozo nocobus

RPUMEHAND
ROAYNEHNBIE SHAHUSA
Ons pewlernus
MEBOpHECKUX
APURMUYECKUX 3a0a4
U unmepnpemayuu

3uath YMernb Baagersb
. _KPHTepHH
3uaem ocroeuvle
HOHANUA XUMUU
; o CamocmosamenvHo
Ce0o600H0
Gopmyrupyem ® Ymeem omauino OCYI4eCmGIAEN ROUCK
PMYTUpy ungopmayuu u
XUMUYECKUE UCHINUDOE 51 G
OpUEHIMUPOSAMbCA KONCREKIMUpYen 6
3AKOHBI 1eopemuyec
2 A oo meop ’iOM noaHoMm obveme,
ocnpouseooum mamepuare 0e3 paccMampueas 60npoce
meopemuyecKui UCHOTLIOBANUS

6 HPUYUHHO-
CIeOCMBEHHON
63GUMOCEA3U, OONROAHAS
Mamepuan mepMutamy,
nousmusIMy, pakmamu
m.o

CamocmoamenvHo
onpecensem yeau u
3a0auU IKCHEPUMENMA

MAmepudl ¢

€20 OAs peutenus

GOCHPOUIBOOUM pe3yapmamos UCXOOS U3 NAAHA
83GUMOCEBA3L IKChEPUMEHMA pa60mbz u
YUMUHECKUX meopemuiecKux
ROHAMUY U npeodnocLIoK
3aKONH06
3uaem ocnosnvie * Vmeem o CamocmoamensHo
NOHAMUS XUMUU OPUCHMUPOBAMbCS 6 oCyuyecmeniem ROUCK
Dopmynupyem mMeopemu‘ecKom ungopmayuu u
Xopomo (6a30BbIA XUMUYECKUE Mmamepuaie ¢ KOHCheKmupyem ee,
. YpOBE€HbB) 2aKOHbL UCHOTBLIOBUHUEM YACMUYHO
' Bocnpoussodum yuebnozo nocobus; PacemMampusas 60npocyl

meopemuyecKutl ymeem npuMensane 6 HPUYUHHO-

CceoCmeeHou
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UCROAL3OBAHUEM
TNEOPEeMmuNecKux
IHAHUT UTU
yuednoeo nocobus
Hacmuuno
uziazaem
MAmepuan @
yemmou gopme

CINaHOapmMHbIX
APAKMUYecKux 3a0a4 | e
u uHmepnpemayuy
pesyiomamos
SKCREPUMEHMA

630UMOCEAIU,
Onpedensiem yeau u
3a0a4U IKCREPUMEHMA C
UCHONB308AHUEM HAGHA
pabomul, yyebnozo
nocobus u
MEMOOUYECKUX YRAZAHUT

YiaoBaeTBOpHTENBLHO
(noporosbii
YPOBEHbD)

3naem ocrogrere
NOHAMUSL XUMUU
Yacmuuno
dopmynupyem
XUMUYECKUE
3aKONbl .
Bocnpouseooum
HICOPEMUUEC KU
Mamepuai ¢
UCHONLIOBAHUEM
yuebHoeo nocobus

Ymeem

OPUECHRIUPOSAMbCS 6 .

Meopemuieckom
Mamepuane ¢
UCHONBIOBAHUEM
yuedHoz0 nocobus;
Hpumensem
meopenmuyeckue
INAnUA 0.1 pewteriua

buzoeblx .

ApaKmuuecKux 3a0ay
U uHmepnpemayuu
pe3ynomantos
IKCHepUMeHma ¢
ROMOWBIO
npenodaeamens

Camocmosmensho
OCYHYeCmeinem nOUcK
ungopmayuy ¢ u
KOHCHEKIMUpYem
paccmampusaemvie
80NPOCHE 8 GUde
MEPMUHOS, ROHAMUL U
m.o.

Onpedensiem yenu u
3a0auu IKCHepUMeNmda ¢
NnOMOUbIO
npenodasamens u
MEMOOUHECKUX YKAZAHUY

2. OIIK-2: cnocoOHOCTL BBISBJIATH €CTECTBEHHOHAYYHYI CYNIHOCThL MPOG/ieM, BOSHHKAIOUIHX B
X0fe HPOpeCCHOHANBHOH NEATENbHOCTH, HPHBJIEKATH Ui HX PeLIeHHs COOTBETCTBYHMIHI
¢u3nKo-MaTeMaTHUECKHH annapar.

His hopMHpOBaHHs KoMIeTeHUHH HeOOXOAMMO OCYILECTBHTH Psjl 9TAloB. JTarsl (GOPMHPOBAHMS
KOMIOCTEHLMA, NPUMEHAEMble JUIS 9TOr0 BHABL 3aHATHA W MCIONb3yeMble CpPeNCTBA OLEHHBaHHA
npencTaeneHst B Tabauue S,

. TaGauua S- Jranbl GOPpMHPOBAHHA KOMIETEHIMH H HCIIOAb3yeMble CPeCcTBA OlleHHBAHHS

Conepxanue 3Tanos

PEAKLMOHHYIO
CMOCOOHOCTD, YCIOBUS
MPOTEKAHUA peakli,
(dhakTOopBbl, BIHSIOLHE Ha
CKOpOCTH M HarpasjieHue
NIPOTEKAHHS PEaAKLHH,
IHEPreTHUECKHE
H3MEHEHHS B rpoLecce
IPOTEKaHHA PeaKkLuH,
3JaKOHOMEPHOCTH
[IPOTEKAHHS
INEKTPOXHUMHUYECKHX
[IPOLIECCOB, HPOLECChI
KOPPO3HH METa/LI0B U

TEOPETHUECKHE 3HAHUS
IJIS pelueHus
NIpaKTHYECKHX 3a/1ad,
JJISL UHTEpIIpeTalny
pe3ysibTaToB
3KCiepUMEHTa, yMeeT
HCIIOJIb30BaTh
ANIPOPUTMBbI PeLLeHHs
NPaKTHYECKUX 3a1a4

Cocras 3narn Ymern Baagerp
OCHOBHBIE MOHATHS H
3aKOHBI XHMHH,
TEOPETHUYLCKHE OCHOBBI
CTPOEHHS BELUECTBRA, HaBBIKAMH [TOCTAHOBKH
CBOMCTBA BEUIECTB H HUX , 1eiei ¥ 3amay
HCIOJIB30BAThH

SKCHEPUMEHTA, UCXOIs
U3 TEOPETHUYECKHX
TPeANoChUIOK;
HaBbIKaMH 00paboTKH
pe3ynbTaToB
IKCIIEPHMEHTA C
HCIIONB30BAHUEM
busuko-
MaTEeMaTHYeCKOTO
anmnapara;

CornacosaHa Ha noptane N¢ 550




METO/bl 3alUHThI OT
KOpPO3HH, MPOLIECCHI,
NPOTEKAIOILHE B
reTeporeHHbIX CHCTeMax
NIpH H3MeHeHuH $a3oBoro
PaBHOBECH.

Buabl 3auaTi

¢ Bueyagurophas
CaMOCTOATE/bHAS
pabora

o [lpakrHdeckue
3aHATHUA

e Breayautopnas
caMocTosTe bHasg
pabora

* JlaGoparopHas
pabora

e JlaboparopHas
pabora

. Hcnonwsyembie
CpeACTBA OHEHHBAHHSA

e  YCTHBIA OTBET
e  Dx3ameH

e  HuausuayanpHoe
3a/jaHHe
(caMocroaTebHas
pabora)

o KoHTposnbHad
pabora

¢ Ortuer no
nabopaTopHOH
pabore

o Dk3ameH

¢ BrinonHenue
naboparopHoit
pabotsl

¢ Order no
snaboparopHoit
pabore

O6IL(H€ XapaKTepHUCTHKH rnokasareiaed H KPHUTEPHUEB OULECHHBAHHUA KOMIETCHUHWM H4 BCEX JTanax

IpuBeeHsl B TabauLe 6.

~ Tabauna 6 — O0mMe XapaKTePUCTHKH NOKA3ATe/ el H KPHTePHEB ONMEeHHBAHAA KOMIIETEHIHH 0

yranam

IToxaszarenn u

OTAHYHO (BHICOKHI

TEOpeTHHYECKHMHU

3uare Ymers Baagers
KPUTEpHH
Obnagaer
Paboraer
(HaKTHUECKUMH K O6nafaeT AHANA30HOM
CaMOCTOSTEJIBHO,

TEOPCTHUCCKUX 3HaHHUH,

HCI10Ib3Y4 TL1aH pa60TbI

: 3HAHUAMH B [Ipejenax TpeGyeMbIX s
YPOBeHb) o M IEMEHTHI
« H3yudaeMoit 061acTH ¢ pEeLLEeHUs] TBOPHECKUX .
TBOpUYECKOH
MOHUMAHUEM PAHHULL 3a7au
JeATeNBHOCTH
MPUMEHUMOCTH
3naer daKrhbl, O6n1anaeT JUANA30HOM
. [PHHLMIILL, IPOLECCHI, TEOPETHUSCKUX 3HAHUH PaGoraer
Xopomo (6azoBbIit P 1P p ’
ypoBenn) oB1iHe MOHATHS B rpedyeMspIX /11 CaMOCTOATEILHO,
yp rpenenax Hyuaemo pelleHns CTAHOapTHBIX | HCOonb3ys miaH paboTsl
obnactH saJayq
O61a1aeT AHATIA30HOM
N Paboraer
TEOPETHYECKUX 3HAHUH,
YA0BIETBOPHTEIBLHO Obnapaer 6a30BbIMH PP CaMOCTOATETBHO,
(moporoBslii ypoBeHD) OBLIMMH 3HAHHUAMH Tpeby WCTIONB3YSA KpaTKuii
petieHus 0a30BBIX
niaa# paboTb
3asa4
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7.
Ta6anua 7 — Ilokasareian u KPHTEPHH OUeHHBAHHA KOMIETEHIHH Ha hTanax

- DOPMYITHPOBKA MOKa3aTesiel U KPUTEPHEB OLCHHBAHMSA JaHHOH KOMIIETEHLMHM NPHBEEHA B TabIHIe

Hoxaszarenn n

Ananusupyem u

AIOPUMMBL DEUUEHUA

: 3uarn Ymersb Bnapers
KpPHTEepHH
: o Vyeem ommno
OPUECHMUPOBGAMBLS 8
3naem ocrosnble P P
meopemuyeckom
ROHAMUS XUMUU P p
, Mmamepucaie 6e3
Ceob600H0 4
Popmyupyen UCRONBIOBAHUS
j 4ebH020 nocobus
Xumuyeckue }(; foo o Camocmoamenbno
[ ]
FAKOMBI 6000CHO ymeem onpedensiem yeau u
Bocnpoussooum npumenzms 3a0a4U IKCREPUMENNG
- HONYYUEeHHBIE IHANUS
meopemuyeckuti amy e UCX008 U3 Nlana
mamepuan be3 ”;60‘[) wecKn: pabomyt u
‘ HERORbI0GNLIL n a;[:muqecxux 3a0ay Imeopemusecian:
O1ianuno (BbICOKHH YuebH020 ROCoOus P npeonoCulIoKk
U uUHmMepnpemayuy
YpoBeHB) Caobodno Hnmeprpemay o Camocmoamenvno
; €3y 1bmamos
e usnazaem pey obpabameisaem
’ ; IKCREpUMEHMA
mamepuan 6 .V . IKCHEPUMEHMATbHbLE
. yemnoii popme Meem ucnotb3oeam OaHmHble U COCANAem
cmanoapmvie

OmYemn 6 meyeHue

Xopomio (6a30Bb1i
_ YPOBEHB)

MeopemuYeckuii
mMamepuai ¢
UCHOAB30BANUECM
MeopemuyecKux
SHAWUT UnU
yuebnozo nocobus
Hacmuuno
uzIaeAem
mamepuan &
yemuot ghopme

yMeem RpUMeHsnb
€20 018 petenus
CIANOAapmMHbIX
HPAKMUYeckux 3aoay
U UHmMepnpemayuy
pe3ynemamos
IKCHEPUMEHNA

® Vweem ucnonvzosame
crmandapmubie
aropummul Os
pewernus
HPAKMUYECKUX 300

8OCHPOUIBOOUM MAAHUPYEMOZO 3AHAMUSA
APAKIMUYECKUX 3a0aH,
63AUMOCEI3b
YACMUYHO
XUMUYECKUX
. UCHOALIYEM O
HOHAMUY U
peuenus 3aoau
3AKOHOG .
HEMPUSUQATbHBLI
nooxo0
. * Vyeem
3uaem ocnosusie
OPUEHMUPOBAMBCA 8
HOHAMUS XUMUY PUCHMUD b o Onpedensiem yenu u
meopemuieckom
Dopmynupyem , P . 3a0a41U IKCNEPUMEHNA C
; Xumuyeckue mamepuaie ¢ UCRONBIOBAHUEM NAAHA
! UCHONB30GAHUE,
3AKOHB oo g‘ pabomul, yuebrozo
\ YebHO20 ROCODUA;
Bocnpoussooum Y nocobus u

MeMOOUYeCKUx VKA3AHUL
Obpabamvieaem
IKCHePUMEHMATbHBIE
OaHHble U COCMABAAem
OM"em HAcCmuyHo 6
mevenue RIAHUPYeMo20
3anamu,
CAMOCMOSIIMENbHO UTY
npu HOMOWU
PYKOBOOUMENA KOMAHObI
wiu npenodasames

YiaoBaerBopuTeabHO
(noporoswlii
YPOBEHB)

3naem ocnosnvie
HOHSIMUS XUMUY
Hacmuyno
dopmynupyem
XuMudecrue
3AKONbL
Bocnpouzsooum

s Vueem
OPUEHMUPOBAMbCA 6
Meopemutecrom
mamepuaie ¢
HCROIL3068AIUEM
yuebnoeo nocobus;

e [lpumensnem

Onpedensiem yeau u
3a0auU IKCNEPUMENING C
NOMOUBIO
npenodasamenn u
MEMOOUHECKUX YKAZAHUY

Cocmasnsem omyem no
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meopemuyeckuti meopemu4ecKue pesyrvmaman
Mamepuai ¢ SHAHUA OIS PEUICHUA IKCnepumenmd
UCHONBIOGAHUECM bazoebix YOCMUYHO 6 MeueHue
yuebrnoeo nocobus HPAKMUHeCKux 3a0ay RAAHUPYEMO20 3AHAMUA
U unmepnpemayuu Wiy 6 HeayOumopHoe
pe3yibmamos 8peMsl PU NOMOWU
IKCHepUMeHma ¢ PYKOGOOUMENS, KOMAHObI
HOMOUYBIO uny npenooasamens
npenooasamens
o Vmeem ucnonv3oéambo
cmandapmubie
ANOpUMMbL Peulenus.
A0 ¢ NOMOWBIO
yuebro-
MEMOOUYLCKO20
nocobust unu
npenooaeument
OIIK-5: HaBbIKaMH [OCTAHOBKM M MNpOBeleHHs HKCNepHMeHTa, 00paGoTkH  pe3y/LTaToOB

3KCHEPUMEHTA.

' ind GOpMHpOBaHHS KOMIETEHLMHA HEOOXOAHMO OCYLUECTBHTE PAA STAlOB. Oranel GOpMUPOBAHHA

. KOMIIETEHLMH, NpUMEHseMble [JIs 5TOro BHIbl 3aHATHH W HCIONb3YeMble CPEACTBa  OLECHHBAHMA
nipencTaBiieHbl B Tabuue 8.
;. Ta6naua 8— dranst opMHPOBAHHA KOMIETEHIHH H HCHO/Ib3yeMble CPEICTBA ONEHHBAHHS

Copnepxanne 3Tanos

woen

IHEePreTHYECKHe
M3MEHEHMs B fpolecce
MPOTEKaHUA PEAKLnH,
3aKOHOMEPHOCTH
pOTeKaHHUA
NEKTPOXHMHUECKUX
MIPOLIECCOB, ITPOLIECCHI
KOPPO3HH METANJIOB H
METO/bl 3ALLUTHI OT
KOPPO3HH, NPOLECCEL,
POTEKAIOLIHE B
reTepOreHHbIX CHCTEMAX
fIpH H3MEHeHHH $azoBoro
paBHOBECHS.

TCOPETHUCCKHUE 3HAHHA
IJ14 HHTEpIpeTalidi
pesyibraToB
IKCrepHMeHTa

"~ Cocras 3narts Ymers Bnapgern
OCHOBHbIE MOHATHA U
3aKOHBI XHMHH,
TEOPETHUYECKHUE OCHOBBI
CTPOEHHS BELLECTBA,
CBOVICTBA BELIECTB K X
PEAKLIMOHHYO HaBbIKAMH [I0CTAHOBKH
CITIOCOOHOCTD, YCIIOBHS LieJied ¥ 3ajay

x [POTEKAHHS PEAKLIHH, 9KCIIEPUMEHTA, HCXOd
(haxTOpbl, BINAIOLIHE Ha U3 TEOPeTHIECKUX
CKOPOCTD M Harnpas/ieHHe ApeInochlUlOK;
MPOTEKAHUS PEAKLHM, UCIIObH30BATH HABBIKAMM [POBEIEHHUA

9KCIIEPHUMEHTA,
HaBbIKaM# 00paboTKH
pe3ysbTaToB
HKCIIEpPUMEHTA C
HCTIOJIb30BaHUEM
thuzuKo-
MaTeMaTHYeCKOro
anrnapara,

Brae auaruii

e BreyaauTopHas
camocTosTe/bHas
pabora

¢ JlaboparopHas
pabora

¢ Jlaboparopnas
pabora

CornacoBaHa Ha noprtane Ne
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Hcnoabiyempie
CPeaCTBa OUEHHBARHS

¢ VCTHBLI OTBeT

o OTyer no
nabopatopHoii
paGote

* BrirosHeHue
J1a60paTopHOM
paboTbi

e Ortuer o
JiabopaTopHO#H
pabore

Obuire XapakTepHCTUKH NOKa3aTelell M KPUTEPHEB OLEHHBAHHA KOMIETEHLMM Ha BCEX JTalax

IIPHBEICHBLI B TAOIHLE 3.

Tabanua 6 - O6umne XapakTepHCTHKH NOKA3aTe/ el H KPHTepHeB OHEHUBAHAS KOMIETeHIHH 110

yranam

7 "Hokazareau u

3HaTh Ymers Baapersn
KpHTepHH
Ob6napaer
, PaGotaer
(PaKTHUECKHMH W O0Japaer auanazoHoM
. CaMOCTOSATENIBHO,
TEOPETHYESCKUMH TEOPETUUECKUX 3HAHU,

OranuHo (BbICOKHI

3HaHHAMH B Mipeleiax

TpedyeMbIX 115

UCIIONb3y TU1aH paGoThl

YpOBeHb) . U 3JIEMEHTBI
u3y4aemoit obnacrtu ¢ pelleHHs TBOPHECKUX .
TBOPYECKOMH
NOHHUMaHHUEM IPaHuLL 3ajgay
JeATeNIbHOCTH
NTPUMEHHMOCTH
3HaeT PaKThl, ObrnagaeT AHana3oHOM
. NIPUHLMIIBL, TPOLIECCHI TEOPETHUECKUX 3HAHHI PaGotaer
Xopowo (6a3oBblit P > 1P ’ P ’
o oBeHb) ofLIMe NOHATHSA B TpedyeMbIX s CaMOCTOSTENbHO,
o yp npeaenax U3ydaemod pelleHHs CTAHAAPTHLIX | MCHOJIB3YS fiaH paGoThl
‘ obnacTn 3agaq
O6napaer auanazoHoM
A . PaGoraer
TEOPETUUECKUX 3HAHHI,
Y0B1€TBOpHTENABHO Obnagaer 6Ga3oBbLIMU e6yeMbIX 115 CaMOCTOATEJIBHO,
. (11oporoBpId ypoBeHb) OOLIUMH 3HAHUAMH Thedy HCIIOAB3YS KpaTKHi
pelieHHs 5a3soBbIX
wiay paGoTel
3a)a4

4.

Tabumna 7 — Hokaszarenn u KPHTEPHH OLeHHUBAHHA KOMOETEHIHA HA STanax

¥ QopMYIHpOBKA MOKa3aTesell U KPHTEPHEB OLEHHBAHMS JAHHOH KOMIIETEHLUH npuBeneHa B tabuie

- Hokasarean u
KpHTepHH

3uars

Ymern

Baaaers

THYHO (BBICOKHIH
" YPOBeHbB)

3uaem ocnosnere
POHATNUSL XUMUY
Cs060010
dopmyupyem
XUMUYeCcKuUe
3AKCHbL
Bocnpouszsooum
MeopemuYeckui
mamepua bes
UCHOIbI0BANUA
yuednoeo nocodust
Ceoboono
uznazaemn

* (8000010 ymeem
HPUMENSING
ROIYYenbie SHAHU
018 unmepnpemayuis
Pe3YIbmamos
IKCHEPUMEHMA

Camocmosnmenvho
onpeodesisem yeiu u
3a0a4U IKCREPUMEHINA
UCX008 U3 NAana
pabomsl u
meopemuueckux
HPEONOCHIROK
Ceoboono onepupyem
MEMOOUUECKUMU
VKA3AHUAMU K
BBINONIHEHUIO
SKCHEPUMEHMA U
opeanuzyem pabomy &
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MAmMepudt 6
yemnotl popme
Anaruzupyem u
B80CHPOUZBOOUM
83QUMOCEA3D
XUMUHECKUX
ROMAMUT U
3AKOHOE

Komanoe

Cmpoum epaguueckue
3A6UCUMOCTIU U
obpabamuieaem
PesyIbmamyl
IKCHEPUMEHMA
Camocmonamensno
opeanuzyem
BONOMHUMENBHYBLI SN
ROCMAHOEKY
IKCHEPUMERMA ONA
noayuenus
VO081eMEOPUMENbHO0
pe3yiavmama
CamocmonmensHo
obpabameisaem
IKCHEPUMEHMATTbHbBLE
Oannvle U COCMA6AAem
omyem 8 meveHue
HAAHUPYEMOO0 3AHAMUA

Xopouo (6a30BbI#
YpOBeHb)

3uaem ocnogiwle
NOMAMUI XUMUU
@opmyrupyem
XUMUYECKUE
3QKONBI
Bocnpoussooum
meopemuteckuli
MAmepual ¢
HCHOTB308AH UEM
Meopemuyeckux
3HAHUT UTU
YuebH020 nocobus
Yacmuuno
usaeaem
mMamepuai &
yemuou popme

o Vueem
OPUEHTINUPOSAMBCH 6
Meopemu eckom
Mamepuaie ¢
UCHOTBIOBAHUEM
yuebnoeo nocobus;
yMeem RPUMENSMND
€20 05 peens
CManoapmnsIx
HPAKMUYECKUX 3a0a4
U unmepnpemayuu
Pe3VILManios
DKChepumMenma

* YVameem ucnoavzoeans
cmandapmiioie
areopumMsl .11
PeeHusn
NPAKMUYECKUX 300aY

Onpedensiem yeau u
3Q0a4u IKCHEPUMEHINA C
UCRONL308aHUEM HAAHA
pabompst, yuebHozo
nocobua u
MEMOOUYECKUX YRAZAHUT
Onepupyem
MemooUHecKuMU
VKA3QHUAMU K
GBINOAHEHUIO
JKCHEPUMEHA C
HOMOWBIO PYKOGOOUMENS
KOMAanowl wiu
npenooasamens,
opeanusyem pabomy 6
Komamnoe

Cmpoum zpauyeckue
3AGUCUMOCIU U
obpabamueieaem
pe3yibmantol
JKCREPUMEHMA
Opeanuzyem
OOROIHUMENLHBLIL DMAan
HOCMAHOEKU
oKCHEpUMenma OJis
ROYYEeHUA
YOOBIeMBOPUMENLHOZO0
Pe3VIbMAma ¢ ROMOUubIo
PYKOBOOUmMENA KOMAHObI
wu npenodasamens
Ob6patamvisaem
IKCNEPUMEHMATLHYIE
OaHHble U COCMABAAEm
OmYem YacCmuiHo 6
meyenue RIaHUpyemMozo
3AHAMUA,
CAMOCMOSMETLHO WU
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npu NoMowu
DYKOBOOUMENS, KOMAHObBY
unu npenodasamenst

3naem ocnosmHure

Vueem
OPUCHINUPOBAMBCA 6
MEOPEeMUYECCKOM
smamepuane ¢
UCHOALI06AHHEM
yuebno2o nocobus;

Onpeoeasem yeau u
3Q0ayYU IKCREPUMENRTIG C
HOMOLYBIO
npenodasamens u
MEMOOUNECKUX YRAZAHUL

Buinoanusem

ROHAMUA XUMUL o [lpumensem IKCHEPUMEHIN C
Yacmuuno meopemuueckue HOMOWBIO PYKOBOOUMENs.
gopmyrupyem SHAHWL 017 Petenun KOManowl unu
XuMuuecKue 6a3o6bix npenooasamens
VI0BIeTBOPHTEIbHO 3aKOHbL | RPUKIMUNECKUX 3A0ay Cmpoum epaghuveckue
(moporoBbIii Bocnpoussooum U urimeprpemayuy 3ABUCUMOCIAY U
ypoBens) meopemuyeckuts pesyremamos obpabameieaem
mamepuun ¢ IKCHepumexnna ¢ pesyavmameur
UCHONB30BAHUEM HOMOWBIO IKCHepuUMenma
yuebno2o nocobus npenodasament Cocmagnsem omuem no
o Vameem ucnoavsosame pesynemaman
cmandapmnvle SKCHEPUMEHML

ATOPUMMBL DEUEH A
30004 ¢ ROMOWYBIO

YACIMUYHO 68 meyeHue
JIAHUDYEMO20 3AHANIUA

yuebno- w6 HeayoumopHoe
MemoouuecKo2o 8pemMs NPU NOMOLyU
nocotus uiu PYKOBOOUMENS, KOMAHOBL
npenodasamens wy npenodasamens

3. THIIOBBIE KOHTPOJBHBIE 3AJTAHUS

JUs peanu3aliy BbllenepestcIeHHBIX 3a1au 00y YeHHS HCTIONB3YIOTCS CIleMyIOLHe MaTepHabL:
1) Kontpoabubie BonpocsL.
Hna teopernuecko noarotosku HCIOJIb3YIOTCS  yueOHble MOcOGHA M3 CIIHCKA OCHOGHOL U
oonoanumensno aumepamypol. KoHTpollbHble BOMPOCHL K pa3fesiaM QMCUMIUIHHBI MPHBEJEHBl B
yuebno-memoouyeckom nocoduu [ 1]

2) HMHInBHAYAJILHDBIE 3aJAHHA.

MeTozmqecxHe YKa3aHHA K BbITIOTHEHHIO WUHAHBUAYANLHBIX 73aJlaHUui MPHUBEICHDBI

nocobuu [2], a Takxe B yuebno-memoouueckom nocobuu [31.[5]
3) KonTpoasHble paboThL.

IIpuMepbl BAPUAHTOB KOHTPOSIBHBIX PaGoT NPUBEAEHDI B yuetHO-Memoouueckom nocobuu [1]
4) MetonHieckne yKa3saHns K BITOIHEHHIO J1abopaTopHbIX paboT H COCTABJICHHIO 0TYETOB.

B yueOHOM

P YKa3aHus NPUBENEHBI B yYedi0-Memoouseckom nocobuu [1], [2], [4].
5) Ox3amenaumonnbie GuireTbI.
[Ipumep BapHanTa sK3aMeHALOHHOTO GHieTa NPHBENEH B yuebHO-Memoouseckom nocobuu [1].

KOHTPOJIBHBIE BOIIPOCHI
Pasnesn 1. OcHOBHbIE HOHATHH B 3AKOHbI XHMHH

1. [Maitte onpenenenus noustism «arom». M3 uero ou COCTOMT, umeeT Jjih OH 3apsn? [lpusenure
NJIaHETapHYIO MOJENE CTPOSHHUS aTOMA.

2. Kaxos 3apsia siektpona? 3a cuer yero NpOTEKAeT XUMHYeCKasd peakLts, B YeM ee CyIIHOCTE?

3. Yro Takoe Monekyna? Mmeer am ona sapsan? llpusenute npumepsl Mosiekys Bemwects. M3 yero oHu
cocTOAT?

, I
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" Yro Takoe von? Mmeer sin oH 3apsan? Kakue ecTh TUIIbI HOHOB M Kak OHH HaspiaroTea? [Ipueennte
© IPUMEPbI HOHOB pasHoro Tuna. Kak o6pasyroTes T€ WIH HHbIE THIIbI HOHOB? OT 4ero 3aBUCHT 3apsn
voHa?

5. Tlpuseaure NpuUMep XMUMHYECKOrO JIEMEHTa B COCTOSHHMSX: aTOM, MOJieKysa, noH. [losacuure, B yem
pasHHLA MEXKAY YTHMH TPeMs COCTOSHHUSAMH H KaKHMH cBodcTBaMu oONagaeT Ta Wik MHas YacThLA.

6. Yro takoe konuvecTBo BewiectBa? Kak ono obosHauaercs, B HeM H3mepseTcs? CKOObKO 4acTHI
coaepxut 1 Mo seutecTBa? Kak obo3nauaercs 4Mc/I0 YacTHL?

7. Yro takoe MosispHas Macca? Kak ona obo3Hauaercs, B ueM uzmepserca? Kak paccyurarh MOPHYHO
Maccy BeiecTn?

8. IlpuBeauTe NpUMepbl XMMHUECKHX BELECTE. YTO MOKA3bIBAIOT MOACTPOUYHBIE HHAEKCH B Gopmytax
XHMHUUECKHX BellecTs?

9. Yro Takoe crexmomerpudeckue kosbduuments? s dero HMX pacCTaBisiOT B yPaBHEHHSX
XUMHYecKHX peakuui? KakoBbl rpaBusla  paccraHopku  koddduumentos? Hro nokasbisaer
CTEXHOMETPHYECKHH KO3(QOHLUHEHT B YPABHEHHH PEaKkLum?

10. Copmynupyiite 3aKkoH ABoraapo. Yro takoe HopMaibHsie yciaoBus? UTo Takoe MOJAPHBIA 06beM
raza? Kak on o6o3HauaeTcs, B 4eM W3Mepsercs M 4YeMy OH paseH? Kakol oObeM 3aHHMMaeT ras
KOJIM4eCTBOM | MOJb IPH H.Y.?

11. Kak paccuuTsiBaercs o0beM raza npu yCIOBHAX, OTIIMYHBIX OT HOpMaibHbIX? [lpuBennte ypasHenune
Menneneepa-Kaaneiipona, noscHUTE KaKue BEJIMHYHHBI TAM HCTIONB3YIOTCA.

12. IlpuBeanre ocHOBHbIe GOPMYJILI /15l pacdeTa KojH4YecTBa BellecTBa. Kakue BeJIMYMHBI LIS 3TOrO
UCTIONB3YIOTCA?

- 13. Yro Takoe npocThie W cAoKHbIe BellecTBa? [pHuBeanTe HX KiIacCUPUKALMIO.
- 14, VI3 4ero coCTOAT OKCHMIbI, COMIH, KMCIOThI, OcHOBaHMA? YTo Takoe kuciorHble ocTaTku? [puBeaure
NPUMEpPBI THX COeIHHEHHH,

15. Uro takoe skBHBasieHT? UTO Takoe (DaKTOpP SKBHBAIEGHTHOCTH H Kak OH obGo3Hauyaerca? Kak ero
MOJKHO paccuuTars? Jlis KakuxX 7/IeMEHTOB OH sBJISETCS MOCTOAHHBIM M mnodemy? Ilpusemure
[IpUMeEpBHL.

16. Kak paccuurarb SKBHBAICHTHYIO Maccy IIPOCTbIX W C/I0XHbIX BetuecTB? [lpuenure dopmyier,

' IIOSCHUTE KAKHE Be/MUMHBI B HHUX Hcnonpsyrores. Kak obo3nadaercsd >KBHBAJIGHTHas Macca, B HeM
uzMepsercs’?

17. Yro Takoe oSkBMBaJeHTHbIH of6bem raza? Kax ero Moxxo paccuurtats? Ilpusemure dopmyy,
NOSICHUTE KaKHe BETUYHHBI TaM HCIO/IB3YIOTCH.

18. Chopmynupyire 3aKOH 9KBUBAIEHTOB, NPHBEIHTE €ro MaTeMaTHdeckoe Bblpakenue. Ilpusenmre

IpHUMep NMPUMEHEHHS HTOrO 3aKOHA.

ChopMynHpyiiTe 3aKOH NOCTOAHCTBA cocTaBa BelllecTBa. Yro Takoe OGeprommmani? IlpuBemure
TIPUMEPB! BELLECTB MOCTOAHHOIO H HEMOCTOAHHOIO COCTaBA.

20. ChopMyaupyiite 3aK0H ABOMaJpo W CHEACTBHA W3 Hero, NOACHHTE Ha NpuMepe.

21. Copmynupyite 3aKoH 0ObEeMHbIX OTHOLICHHH, IOACHHTE, [/ KAKUX PACYETOB OH TIPUMEHHM.

22. CopmynupyiiTe 3aK0H COXpaHEHHs MaCChl BELIECTBA.

19

" PA3JIEJI 2. CTPOEHUE ATOMA. IEPHOJAUYECKHUA 3AKOH U NEPHOJUYECKAS
CUCTEMA XUMHUYECKHX DJIEMEHTOB 1. U.MEH/JEJIEEBA.

OnHIKTE [1aHETAPHYIO MO CTPOeHUs aToMa (Mogelb Pesepdopaa), nokaxure rpaduiecky.

Ha yem ocHOBaHa coBpeMeHHas Mojesib cTpoeHHs atoma? Kak paccMaTpuBaeTcs 3J1€KTPOH M €T0

ABWXKEHHE B 3TOH Mogenu?!

3. Yro Takoe ssekrponHoe 0Giako? [lpuseaure rpaduueckd NpuMep AJIEKTPOHHOIO 00jaKa atoMa
BOAOpOAA. Kak M3MeHseTcs IIOTHOCTD JIIEKTPOHHOrO 0fJ1aKa 110 Mepe yAaleHHs oT aapa v nouemy?
Hmeer jid 371eKTPOHHOE 0051aKO I'paHuLbl?

4. - Yro takoe aromuas opGurans (AQ)? [MTouemy AO MoryTt umeTb pasHble pasMmeppl? Kak 910 BIHAET Ha
cBoifersa aToma? Kak o6o3HauaroTcs rpaduyeckd aToMHble OpOHTan, 31eKTpOHb! Ha opOuTaax?

5. llepeuncnute KBaHTOBble Hucaa. [l1s dero onu ucnonpiyiorea? [oueMy Hesb3st OMUCATh NIEKTPOH C
IOMOLLbBIO NOHATHH KIACCHYECKOH (PH3HKH (Macca, KOOPIAHHATA, HMITYJIbC H T.1.)7

6. Kax ofo3Hauaercs rilaBHoe KBaHTOBoe 4ucio? Kakue 3HaueHMs NPHHHAMAET TJIABHOE KBAHTOBOE
urcs0? 3a yto oHO oTBevaer? Uro Takoe YHepreTHYSCKUH ypOBeHb (EKTPOHHBIH Cloi)?

7. DNEKTPOHBI KAKOIO 3HEPrEeTHYECKOTO YPOBHS MMEIOT HAUMEHBIUYIO SHEPrHio? DIEKTPOHBI KAKOrO

- DHEPreTHYECKOr0 ypOBHsi Haxopsarcs HauwOosiee Onm3ko Kk aapy u nodemy? Kak ceasan pasmep

b —

12

CornacosaHa Ha noptane N¢ 550



" aTOMHOH  OpGHMTanM M  riaBHOE KBaHTOBOe  4Hci0?  Ilpuseaure  rpaduueckuii npuMep

MHOTOIEKTPOHHOIO aTOMA, NOSICHHTE OTBET.
Kak ofosnauaercs noGounoe ksantopoe wieno? 3a uro OHO otBeuaer? Kakue 3HaueHus oHO
npuxnmaer? Kakoit Gopme opburanu onu cootsercTBYrOT? [IpHBeanTe rpaduueckue npuMepel. Yro

- TaKO€ SHEPreTHYeCKHH noaypoBeHs?

Kak nponcxoaur pacmennenue SHCPreTHYECKHX  ypoBHeH Ha nomyposHu? Ckoibko AQ u

- DIEKTPOHOB MOXKET BKJIIOYATD HOLYPOBEHE TOTO MM HHOIO THIa? [TokakuTe rpadHueckH.

10:

1.

12.

13

Kak o6osnauaercs maruutHoe ksantopoe umcino? 3a 4TO OHO oTBevaer? Kakue 3HaueHus ono
TIpHHHUMAeT s opburaeit pasnoro Tua? Ipuseanre rpadHuYECKHE IPUMEPEL.

Yto rakoe cnun? Kak 0603Ha4aeTCs CMMHOBOE KBAHTOBOE 4HC10? Kakue 3HaueHHs OHO TIPHHHMAeT?
Hro rakoe napanienbhble n aHTuIapaienbhbie ciinnbl? TpuBenure rpaduueckue NPUMEpEL.
Coopmynupyiite npuxunn [Taynn. Ckonbko snexrponos MOT'YT HaxOOWTLCA Ha OOHOM aTOMHOH
opburann? Kakosbl HX cruHbI? [pueenure rpaduueckuii npuMep.

Copmynupyitre npasuno Kieukosckoro. O6bscHuTe o €ro MOMOLUBIO, HOYeMY MpPH 3alIOJHEHHH

" OHEPreTHYECKHX YPOBHEH 3EKTPOHAMHE CHauala 3al0/HAeTCS YPOBeHb 6s, a IOTOM yike ypoBeHs 5d.

14,

1s.
16.
17.
18.
19.
20.
21.

22.

23,

24.

Cdopmynupyiite npasuio 'yupa. [lpuseaure rpaduueckuii npumep wist d-nogyposHs. Kak 6ymer
NPOUCXOMUTH NOIOBHHHOE 3AI0JIHEHHE TOrO NOAYPOBHA?

Kakop nopsigok sanonxenus SHCPIeTHUCCKUX YpOBHeH W moayposHei? Urto Takoe SNEKTPOHHAA
KOHQHIypaLusa atoma (97eKTpOHHAS dopmyna)? Kak ona sanucbisaerca? Kakue 3JIEKTPOHHbIE
KOH(HIYPaLHH SABAAIOTCH YCTOMUHBBIMEY

Cdopmynupyiite nepuonudeckuii 3aKoH.

Kakyo ctpykrypy nmeer rtabnuua Menneseesa? Yxaxkure, Kak Orpelenuts TIepHOd, IpyIIy,
NOArpynmny.

C TOUKM 3peHHMS SNEKTPOHHO KOHQHUIYpallMl atoMa, 4YTO [OKa3bIBAET HOMEp DsyieMeHTa B
NMEPHOHYECKOH CHCTEME, HOMED PPYIIIIbI, HOMEp epHo/a? ITpusenure npumep. : ,
Ha kakne cemeiictsa pasnensiorcs snementor s Tabnuue Menueneesa? Uem osro ofyciioBneHo?
Kakumu cpoiicreamu onu o6nanaror (MeTasinueckue, HemerauMueckue)? K Kakum ceMmeHcTBaM
OTHOCATCA 3JIEMEHTbI IJIABHBIX M HOBGOYHBIX noarpymm? Hpusenure npumepsr. Kax usmensrores

- METAIHYECKHE H HeMeTaJLTHUeCK e CBOHCTBA [0 fiepuofam u rpynrnam? Ipusemre npumepsr.

Yem onpenenserca BaleHTHOCTH XHMHYECKOFO 5/1€MEHTA B [JIaBHBIX M TI0GOYHBIX HOArpynHnax?
Kakue 371eKTpOHBI SBASIOTCA BANEHTHBIME 1 MOIYT NpHHUMATh y4YaCTHE B 0OPa30BAHUM XHMHUYECKON
CBA3HY? ,

Uto Takoe sHeprus uonmzauun? Kak oHa msmensercs no llepHonam u rpynnam? OGbACHUTE MoveMy.
Hpusenure npumepst. Kak 510 Banser Ha Xumudeckie CBOMCTBA 3/1eMEHTOB? V KAKHX 3/€MEHTOB

- HU3KUE SHEPrHH HOHU3ALHH H Modemy?

Hro takoe cpomerBo Kk snexTpony? Kak oHo mameHsercs o nepuopaM H rpynnam? OGbsScHUTE
fiouemy. llpuBennte npumepsl. Kak oHO BiMSeT Ha XHMUUYecKHe CBOMCTBA 2j1eMeHTOB? Y KaKux
9JIEMEHTOB BLICOKOE CPOACTBO K BIIEKTPOHY M MOUeMy?

Kak wuamensiores pammycer atomos M monor no nepuonaM W rpynnam? Kak 570 Biuser Ha
XHUMHYECKHEe CBOHCTBA ssiemenToB? [lpusenure IPUMEpPBl. Y KaKHX 3JIEMEHTOR camble GOJIbIIHE
pazHychl H nouemy?

Yro Takoe snekTpooTpuLatensHocTs? Kak ona H3MeHseTed o nepuogam d rpynnam? Kak iauser Ha

- XHMHYECKHe CBOHCTBA sementos? |Ipupeaure MpHUMepbl. Y KaKMX 3J1€eMEHTOB caMas BBICOKAS

25.

NIEKTPOOTPHLATENEHOCTD?

Hro Takoe okMCIHTENbHbIE, BOCCTAHOBHTE bHBIE CBONHCTBA? Kak OHH H3MEHSIOTCA 110 MePHOAaM U
rpynnam? Kak sro cessano ¢ HICKTPOHHLIM  cTpoeHneM artoma? Ilpusemure npumepsl. Kakue
BEILECTBA ABJIAIOTCA XOPOLIMMH BOCCTAHOBUTEIAMH, 8 KAKHE OKHCTHTENAMMU U nogemy?

PA3JEJ 3. XUMHYECKASI CBA3b.

Yem onpepensiores xumudeckue u ¢usnueckue cpoiicTsa BelecTpa?

Yro rakoe xumuueckas cpaszb? Kakyio TIPHUPOAY. COFTACHO COBPEMEHHBIM IIPEJCTABICHHAM, HMeeT
XHMHYecKas cB3b? Kak HIMEHATCA IHEpPIHs CHCTeMbl fpH 06pa3’OBAHHH XMMHYECKOHN CBA3H U KaKMe
CHJIb! ee 00yCcnaBIuBalOT?

. lpuBenure npumep o6pazoBadus XuMuuecKOH CBi3H & Mosekyne Bogopoma. Yrto Takoe

MOJIEKyIApHas opOuTanb? KakuMH HOMKHB! ObITh CHMHBL B3aUMO/JEHCTBYIOLIUX JIEKTPOHOB, YTO6BI
ofpasoBanach XHMHUECKast CBA3L?

13
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i 4. Jlaitte onpenesieHUs XapakTepuCTHRaM XHAMHUECKOH CBA3H: [UIHHA CBS3H, BAJICHTHBIH yroil, SHEPris

 cpssu. B KakuxX eauHALAx oHU uamepstorces? Kak 3aBACHT SHEPTHs CBA3M OT €¢ pianbl? Kaxas cBsasb

sBIseTcs Haubosiee MPOUHOH?

. TlepeducnuTe OCHOBHBIE BU/bI XHMHUECKOH CBA3H.

* JlaiiTe onpe/esieHHE KOBAIICHTHOH CBA3H. 3a cuer vero ona obpaszyercs?

Yewm o6ycoBeHBI HANPaB/IeHHOCTh K HACKILIAEMOCTD KOBAJIEHTHOM CBA3H?
Kax obpasyeTcs KOBajIeHTHas CBA3b [0 obMenHoMy MexaHusMy? Kakue 9JICKTpOHBI MOIYT
NPHHUMATb Y4acTHe B 00pasoBaHuu cas3u? [lpuseure rpaduuecKHi NPUMED.
9. Iouemy xHMHUeCKas CBA3b MOxeT obnagarh noaspHocTei0? Yem o6yciioBiieHa NONAPHOCTE cBs3H?
. IlpvBeauTe NpUMEp MOJIAPHOA MOJICKYJIbl, NOACHHUTE, H4TO TAKOE 3 eKTUBHBIA 3apall, SIEKTPHIECKHHA
* MOMEHT JMNOJIA.
'10. Uro Takoe KOBAJEHTHAs NOJIAPHAA ¥ KOBAICHTHAA HENOAspHAL ces3b? [lpuBenTe NIPUMEpB! BELIECTB
C ITUMH THIAMH CBS3H.
11. Kak o6pa3syercs KOBaJleHTHas CBA3b M0 AOHOPHO-aKUEITOPHOMY MexXaHU3My?
12. Jlaiire onpeneneHxe MOHATHIO BANEHTHOCTD. KaK MOKHO OfPE/ICUTh BAIEHTHOCTH JJeMeHTa? Kakue
SJEMEHTBI HMEIOT MOCTOSHHYIO BAIEHTHOCTH?
13. Yem oBycroB/ieHa BaJ€HTHOCTH, COMVIACHO METOAY BAJICHTHDLIX cBazel? UYro Takoe OCHOBHOE H
. po36ysxuenHoe cocTosHue atoma? [IpusenuTe NPUMEpSL.
14: Kaxue 51eKTPOHB! ABAAKOTCA BAJICHTHBIMU JUIs s,p,d,f — 9J1eMeHTOB?
15. Uem onpezenseTcs NpPOCTPAHCTBEHHAA CTPYKYTYpa mosnexyn? Tlodemy MOJIEKY/IbI HMEIOT PasHylo
dopmy?

© 16. Jlaitre onpejeieH{e THIIAM CBA3H 110 TEPEKPLIBAHUIO opburaneit: o, T 0 S-cBa3AM. KakuMH THIaMH

~ opbutaneil onu obpasyrores? lpusenure rpauueckue npuMepsl. CpaBHUTE NPOYHOCTD G- H T-CBASH.

Yro takoe KparHoctb cBasu? llpuBepure npumep 06pa3zoBaHUA OJMHAPHOM, IBOWHOM, TPOHHOM

cBA3H. KakuMy THIIaMH CBS3H 110 NEPEKPLIBAHMIO opburaneit ofpasoaHa OfuHapHasd, ABOHHAS,

* TpoiiHas cBs3b? CPABHHTE [POYHOCTL ITHX cBA3eH.

18. Yro Takoe ruGpuamsauns? Kakos ee mexanusm? Kak NpOHCXOMT Sp-, sp’, sp’ — rubpuamsauus?
Kakyio TeOMETPHIO HMEHOT MOJEeKYbl ¢ TAKMM THIIOM ruOpUAH3aLMK Y LEHTPalbHOTO aroma?
[TpusenuTe nMpUMepbi.

19. Pacckaxkute O CTPOEHHM TBepiblX Ted. Uto u3 ceba NpeacTaBiserT KpPUCTAUIHYECKas peleTka?

. IMpuBeure npumep. Y10 XapaKTepu3yeT 3HEpruA kpucTaideckoii  pewerku? Ilepeunciure
" XHWMHYECKHE THITb! KPHCTAIIMUECKUX PELICTOK.

20, Yro u3 ceba NpeicTaBIser MOJIEKYISIPHAA KPACTAIHHECKad pewerka? Kakie 4acTHLbI HAXOAHTCA B

- yanax  pewerkd? Kakoit  THn CBA3W  MEOXKAY y3lamu pewerku? Kakosa dHEprus TaKkoH

KPUCTA/UIAYECKOH  peweTkn?  Kakue  Bewlectsa  MOIYT ofOpa3oBbIBaTh  MOJICKYJIAPHbIE

kpucTauiHdeckue peietku? Hipupenure npuMepsl.

Yro U3 cebs npejcTapiIseT aToMHas KpucTajlidieckas pewierka? Kakue 4acTHLBI HAXOJMTCA B y3lax

pemerku? Kako¥ THI CBA3H MexIy Y3AaMi peiteTku? Kakopa SHeprus TaKo# KPHCTA/UIHYECKOH

1. pewtetku?Kakve Bellectsa MOLYT 06pa3oBbIBATE MOIEKY/IAPHbIE KPHUCTAIHUCCKHUE peieTku?

[MpuBennTe NpUMeEpbI. '

KakoB MexaHusm ofpa3oBaHus HOHHOH cssu? UeM XapakTepusyeTcs MOHHOCT CBA3H? Yem

OTMUAeTCS KOBATEHTHAS [OMapHad CcBA3b OT WHOHHOH? [louemy wHoHHAs CBA3L HE obnazgaer

HATPABJIEHHOCTBIO H HACBILAEMOCTbH0?

Yro U3 cebs NPeACTaBiseT HOHHAs KpUCTaJLInyYeckas peuretka? Kakne yacTHLpl HAXOAUTCS B y3maxX

peinerki? Kaxkod T CBA3M MEXAY ysiami peterkH? Kakosa sHeprus TakoH KPHUCTAIIUIECKOH

- peutetkn? Kakue peluecTsa MOryT 00pa30oBbIBATE HOHHBIC KPHCTATHYCCKUES pewertku? [pusenure

‘. TIpUMEpBI.

24. Yro u3 cebs mpeAcTaBiseT METalIHYecKas KPUCTATHIeCKad pewerka? Kakue 4acTULbl HAXOAUTCS B
yanax peierku? Yem oOycnobiieHa CBA3H MEXKILY y3/1aMH pewerku? Ilouemy B KPUCTaTHYECKOH
peleTKe METAIa IeKTOHbI HestoKa/H3oBatbl? KakoBa sHeprus Takoi KpHCTATHYECKOH peleTKu?
Kakue BellecTBa MOTYT 00pasoBblBaTh METALIHYECKHE KPHCTAJLIHHECKHE pewetku? Ilpuseanre
TIPHMEPHI.

25. CpaBHMTE - IPOYHOCTD, TEMNEPATYPbl IABICHHSA, MEXAHHUECKHC CBOMCTBA, JJIEKTPONPOBOIHOCTE,

. TEIUIONPOBOIHOCTD, JIETYUECTh Pa3HbIX THIIOB KPHCTAIIHHYECKHMX PELLCTOK. O6bscHHTe, TIOYEMY OHH

061a1al0T TEMH WK HHBIMY CBOHCTBaMM?

o0 =N

17

21,

22

23

PA3JEJ 4. OCHOBHBIE KJIACChI HEOPTAHHYECKUX COEJJMHEHWUHA. PEAKITHOHHASI
CIIOCOBHOCTB BEHIECTB.
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I. Yrto Takoe cremens okucaenns? Kak ONPEeNeINTh MAKCHMANbHYIO CTEHEHb OKMC/IEHUs 3neMenTta’
. Kak ona cBg3aHa ¢ BaJIeHTHOCTBHIO?

2. Kaxue 3j1eMeHTBI MPOABJAIOT MOCTOSHHYIO CTelieHb OKHCIeHua? UeMy paBHa cTeneHb OKHCIEHHS
SMIEMEHTOB B ITPOCTbIX BewlecTBax? Kakue npapuia HYXKHO 3HATH VIS 3alHCH XHMHYECKHX GopMyt
BellecTs?

3. llpuBeaute wiaccuduralmio BellectTs. Kakue OCHOBHbIE KacChl HEOPraHHYECKHX COEIMHEHHI BbI
sHaete? M3 uero onu cocroar?

4..- Tlpusenure xnaccudukaumio okenaon. Kak oGpasytores Ha3sanus okeunos? Kak Hanucats dopMyy

BBICLIErO OKCHJA 2JieMeHTa?

Ipusenute kiaccudukaumio kucnor. Kak o6pasyiores Hazssanua KMCAoT?

IlpuseanTte KiaccuPHKALMIO OCHOBaHUH. Kak 06pasytoTes Ha3BaHHs OCHOBAHMH?

IMpusenure knaccudukauuio coneit. Kak o6pasyrores HaspanHs coneit?

Yro takoe as1ekTponut? Kakde BewiecTsa aBasiOTCA S1eKTpoInTaMu?

Yro Takoe saekTposMTHuYecKas — nMccouMauds?  KakoBbl  NpaBMiIa  3anMCH  ypaBHEHMIt

3IEKTPOSIHTHUYECKOH Auccounanun?

10, ITpuBenure ypaBHEHHUs NOMHON M CTYEHYATON AHCCOLMALIMU OKCHIOB, KMCJIOT, COIeH H OCHOBAHHUH.

11. Jlns Kakux 371€MEHTOB XapakTepHbI KUCAOTHBIE cBoicTBa? [Ipuseaure npuMepsl.

12. C 4em pearupyroT kucioTHbie okeuanl? [IpuBenure npuMepsl peakuuii, HOKa3bIBAIOIMX KHCIOTHBIE
csodcTsa. [lpuBesnre NpUMep reHETHYECKOH CBA3M «3JIEMEHT — KHCJIOTHBIA OKCHA — KUCIOTHBIN
OCTaTOK - KHCIIOTa».

13. JInst Kakux 51€MEHTOB XapaKTepHbl OCHOBHbIe cBoiicTBa? [IpuBeuTe npUMepsL.

14. C uyem pearupyioT ocHosHble okcuabl? [IpuBeauTe npumepbi peakuuii, 10KA3BIBAIOMUX OCHOBHbBIE

cpoicTBa. IIprBeinTe NpUMeEp reHeTHHECKOH CBA3M «3IEMEHT ~ OCHOBHOM OKCHJ{ — OCHOBAHHEN.

15. Yro Takoe amporeprocts? [l KaKHX 3JIEMEHTOB XapakTepHbl amQoTepHble cBofcTa? [TpHBeuTe
TIPUMEpBI.

16. C uyem pearupyror amdorephble okcuibl? IlpuBerure npuMepsl peakLuii, IOKA3BIBAIOIIMX
amdorepHbie cBoiicTpa. [IpuBenyTe NpUMep reHeTHYECKOH CBA3H «IJIEMEHT — aM(OTepHBIH OKCHIL —
aM(OTepHOEe OCHOBAaHHEY.

17. Kak u3MeHSI0TCS KHCIOTHO-OCHOBHbIE CBOHCTBA LISl $- W P-3JIEMEHTOB B MEPUOJaX clieBa HATIPaBo?

+ Kak 570 CBA3aHO ¢ METAITHYECKMMH H HEMETAIIMYECKHMU cBOHCTBAMU? OT 4ero 3aBUCAT KUCIOTHO-
OCHOBHBIE CBOHCTBA d-3/1€eMEHTOR?

18. Ilpuseayre xMMHUECKHE CBOMCTBA KHCIIOT.

19. IlpuseguTe XUMHUYECKHE CBOHCTBA OCHOBAHHMI,

20. Ilpuseaure npumMeps! aMpoTepHBIX OcHOBaHHH. C YeM OHU MOTYT pearHpoBaTh?

21. TlpuBenuTe XUMUYECKHE CBOKHCTBA COJIeii.

B

PA3JEJ S. SHEPTETUKA XUMHYECKUX ITPOIECCOB. XUMHMYECKAS

TEPMOJAHHAMUKA.
1. Yro m3yuyaer xumuUecKas TEPMOAUHAMHKA?
2. Haifre onpeneneHue MOHATHIO «XHMHYECKAs CHCTEMAY.
3. Hepeuncimre THITBI XHMHUYECKHX CHCTeM, [aifTe MX XapakTepucTHKY. [Ipuseaute 1IpHMEpEL.
4. Kakue napameTpbl BIMSIOT Ha TE€PMOIMHAMHYECKOE COCTOSHHE cHcTeMbl? Yro Takoe CTaHNapTHEIE
YCHOBUA? |
5. YeM XapaKTepH3yeTCs TEPMOJMHAMHUYECKOE PABHOBECHE CHCTEMBL?

6. Kakue THIibl TEpMOIHHAMMYECKHX MPOLECCOB MOTYT MPOTEKATh B XMMHYECKHMX cucremax? Jlaiite 1x
XapaKTEepHUCTHKY.

7. Cdopmynupyiite | 3aKOH TePMOAMHAMUKH, 3allMLIMTE €ro MaTeMaTHUecKoe Bhlpaxenue. Jlaifre
ONpeaeeHHe MOHATHAM «TeIUIoTa», «paboTa», «BHYTPEHH:AS JHEPrHsy. Kak MOKHO MHTEpIIPETHPOBAThH
9TOT 3aKOH [IPUMEHHTENBHO K XHMHYECKOMY npoleccy? ,

8. Kakas palora vale Bcero copepluatoTes B XHMHUecKkHX cucTemax? Kak ee MOXKHO paccHHTaTh?

Ha#re onpeaenenve sHTanbnuu. Kak ee MoxHo paccuntars?. Kak ona 0603Ha4aeTcs, B yeM H3MepseTca?

10. Yro takoe Tensnopoit sddext peakunn? Kak on ofo3HayaeTcs, B 4eM H3MEpAETCA, YeMy OH PaBeH [PH
NOCTOSHHOM faBjieHnu? [akite onpegeneHue 9K30- 4 FHAOTEPMHYECKOH peakiuy. YTO MOXKHO CKa3aTh O
Terosom s¢gdexre 06PATHMOrO XHMHYECKOIO Npouecca?
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[To u3yyaer TepMoxumus? UTO TaKOE TEPMOXHMHUECKOE ypastenne? [lepeurcnure 0COGEHHOCTH

3aNHCH TEPMOXUMHUECKHX YPABHEHHUH.

12.YTo Takoe CTAHIAPTHAS SHTabNus 0bpasosanus eiectsa? Kak oHa 0603HaYAeTCA, B YEM H3MEPAeTCs U
KaKHe 3HaUEHUs MOXKET NPHHUMATD?

13. Chopmynupyitre 3axon I'ecca. [logcHuTe CMBICT DTOrO 3aKOHA HA IPHMEPE XHMUYECKOH peaKLUH.

- 14.Cdopmynupyiite ClleICTBHE H3 3aKOHA Fecca. [TpuBeauTe MaTeMaTHYECKOE BBIPOKEHHUE, MOSCHUTS, 114

' pacueTa KaKoji BEJTMUYHMHBI OHO IIPHMEHALTCA.

"1 15.9r0 Takoe snTpOnuMA? B uem OHA H3IMEPAETCA, KK o6o3Hauaerca? Kak ee MoxkHO paccuntath? OT KakUX

~ ¢aKTOpOB OHA 3aBHCHT?

16.[T0SCHHTE HA NPHMEPE, KAK HWIMEHAETCA SHTPONMSA BELIECTBA NPH MOBBILCHAM TEMIEPATypBbl. C 4em
CBS3aHbI YTH W3MeHeHHa? B KakOM arperaTHOM COCTOSHWM SHTPOIHA camad BbICOKad U noueMy?

17.Y70 Takoe CTAHIAPTHAS SHTPOIKA BEIUECTBA, KAK OHA 0003HAYACTCA, B UeM nsmepserca’?

. 18.Kak MOXHO paccuMTaTs H3MEHeHWe OHTPONIMHM B 1pOLECCe XHUMHHECKAX peaxuuii? IlpuBenwte

© ' MaTeMaTH4ecKoe BbIPDKEHHE.

“19.Cdopmynupyite 2 3aKoH TepMOAHHAMHKH. Ui KakMX CHCTEM OH npuMeHuM? Moxker JiH peaxuus
mpoTeKaTh ¢ yMeHbuleHueM SHTponuu? Kakue nsa dakTopa SBIAIOTCA ABHXYWIEH CHIIOH
CaMOIIPOU3BOILHOTO IPOTEKAHMSA PEAKIUHH T

20.Kax paccuurath suepruio I'n66ca? Kak oHa 0003HAMAETCH, B 4eM usMepsiercs? JIjig Hero HCronp3yercs
‘31a BenuuMHa? KakoBbl KPUTEpUH CaMOINPOM3BOIBHOIO ITPOTEKAHUS PEAKLHH B IIPAMOM H obpaTHOM

. 'HanpaBieHUu?

Covy

RN

PA3JIEJ 6. XUMHUYECKAA KHHETHKA. XUMHUYECKOE PABHOBECHE.

1. Yro m3ydaer XuMHYeCcKas KHHEeTHKa?
2. Yro Takoe koHueHTpauus? Kak ona o6o3nauaerca? Kak H3MeHAETCS KOHLEHTpaLMi HCXOQHBIX
PEeareHTOB H POAYKTOB [IPH NpoTeKanuu peaxiun? Ilpuseure npumep.
3. Jlalite onpeieNeHHe CKOPOCTH XuMmuueckoH peakuun. Kax ona obosnavaercsa? Kak ee MOXKHO
- paccynraTs? YTo TaKoe >1eMeHTapHbIH aKT peakuuu?
" Y10 TaKoe FOMOTeHHbIe H reTeporeHHble peakuun? [puseanTe NPUMEpbL.
" Uro takoe ob6paTuMble U HeoOpatumblie peakiyn? [IpuBeauTe NpuMepsL.
Ot KaKixX HaKTOPOB 3aBHUCHT CKOPOCTh XMMUHECKOH peakLuu?
KaK W3MeHSeTCss CKOPOCTh NPH W3MEHEHHH CTEeNeHM QMCHePCHOCTH, arperaTHoro CoCTOAHMA, BHOIIHETO
SHEpPreTHUYECKOro BO3NeHCTBHS?
KaK 3aBHCHT CKOPOCTh XHMHUECKOH PEaKLHH OT KOHLEHTPaLHi peareHTos?
¢« Copmynupyifte 3aKoH HEHCTBYIOLMX Macc IS CKOPOCTH XuMH4eckoi peaximu. Ilpusegnte ero
MaTeMaTHueckoe BbIpakeHHe. [10SCHHTE, KaKHe BEJIHYWHbI HCMOJB3YIOTCS B 5TOM BBIPDKEHHH. Yro
TaKoe KMHETHYECKoe ypaBHeHHe peakiiu? Kakue ecTb Mpasuiia 3arHCcH 3/IM i peakuuii ¢ y4acTHeM
TBEPABIX U ra3006pasHbIX BEUECTB?
10. Yrto Takoe KOHCTaHTa CKOPOCTH peakunn? Kak oHa obosnauaercs? Ot 4ero ona 3aBUCHT?
11. Kak 3aBHCHT CKOPOCTb XHMHUYECKOH peaKLiny oT TemiepaTypbl? OTBET NOACHHUTE.
12. Cdopmynupyitre npasmio Banr-I'odda, npuseante ero MaTeMaTHICCKOE BbIPDKCHHC.
-13. Yro noka3plBaeT TeMIEPaTypHbIH KOO((HHULMEHT CKOPOCTH peakuun? Kak on ofo3Havaetcs H HeMy
MosKeT ObITh paBeH?
14, Uro Ttakoe sdpexrusHOe coynapenue dactuu? Kak usmenseTcs SHepreTHKa CHCTEMBI IPH NIEPEXOAe OT
MCXOJIHBIX PEareHTaM K npoaykram peakiuu? [1puseaure rpaguieckui npuMep, OTBET MOACHUTE.
15. Uro Takoe JHepras akTHBAaLMK peakuun? Kak ona 0003HA4aeTcs, B YeM n3mepsierca? Ot 4ero oHa
3aBHCUT? Kak CBS3aHbl CKOPOCTh PEAKLIMH M SHEPrUs aKTHBALHH?
~ 16. Tlpuseaute ypasuenne Appenuyca. IlosCHuTe, Kakue BeJMUHHBL B HErO BXOMAT H Kakylo 3aBHCHMOCTD
. yCTaHABIIMBAET 3TO YpaBHEHHE.
17. Uro Takoe katatusatop? Kakos MexaHH3M JeHCTBHS KaTaln3aTopa?
18.. JlaiiTe ompeseneHHe XMMHHECKOTO paBHOBecHs. TO Takoe paBHOBECHaA KOHUCHTpALAA setects? Kax
oHa obo3naqaercs?
19. Uro Takoe KOHCTaHTa paBHOBecHs? Kak ona 0603HadaeTcs? Hanuiunre MaTeMaTH4eCKO® BRIpAKEHAC 1A
‘ KOHCTAHTB! PABHOBECHS, [OACHWTE, KAKHE BEAHYHMHBI Tam ucrnonbsyrores? KakoBbl NpaBuia 3allkMCH
KOHCTAHTbl DPABHOBECHS, €C/IM B XHMHUECKOH peakLMW y4acTBYIOT TBEPAbIC HIH razoo0pa3Hble
.+ BemecTsa?
20. Kaxue hakTopsl BAHSIOT HA CMELEHHE XHMHUECKOTO PaBHOBECHS? [TosicHuTe, uTO O3HA4aeT CMelieHHe
" XHMHYECKOr0 PABHOBECHS KBJIEBOY, «BIIPABO»?

Nk
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21. Cdopmynupyiite npuuunn Jle-lllarense. Kyna cMeuraercs pasHOBeCHE NPH NOBBILICHHH WM
MOHHXKEHHH TeMINEPATypPbl, IAB/IEHUs, KOHLUEHTPpaLH?

PA3AEJ 7. JNEKTPOXUMUYECKHUE IIPOLIECCHL KOPPO3US METAJLIOB.

fouwy

Uro uzyuaer snextpoxumMua? 3a cueT Hero npoTeKaoT WIEKTPOXHMHYECKHE NpoLecchl?

2. Yro Takoe OKUCIHTENBHO-BOCCTAHOBHTENbHbIE peakunu? Jlalite orpelesieHHe NOHATHAM «CTelleHb
OKHCJICHHS»,  «BOCCTAHOBUTE/b», «OKHUCIIHTENb», GOKHCIEHHE», «BOCCTAHOBJICHHE. [Tpusenure
[IPUMEpbI.

3. Yro rtaxoe snextpopst? M3 wero w3 waroraimbaror? Kakue NPOLECChl MIPOUCXOMAT Ha MOBEPXHOCTH
METAILIMHECKOro 3/ICKTPOAA MPH [TOTPYXKEHHH €F0 B PaCTBOP HOHOB 3TOI0 XkKe MeTanta?

4. Kaxk obpasyercs nBoMHON snexTpryeckuii cinoi? Yro takoe HIEKTPOAHBIA NoTeHLMa?

~ UTo TaKoe paBHOBeCHbIH 7ICKTPOAHBIH noTeHuan? Kak on ofosHauaercs, B veM usmepserca? Yro

XapakTepHsyer 5Ta sesninysHa? OT Yero oHa 3aBHCHT?

6. Y10 Takoe CTaHIApTHBIN BONOPOIHbIHA atektpon? Jlns dero oH wucnonssyerca? YeMy paBeH ero
NIEKTPOAHBIA NOTEHWan?

7. U710 Takoe CTaHAAPTHBIA HAEKTPOAHDIN NoTenuman Metana? Kak on ofo3HavaeTcs, B yem usMmepseTcs?
Yro xapakrepusyer naHHas BeIMUHMHA? KAKHE 3HAYEHMS OHA MOIKET IPUHUMATE?

8. Or kakux HaKTOPOB 3ABUCHT 3MEKTPOAHLIN noTenuHan? | IpuesnTe NOTHOE # COKpALIEHHOE ypaBHEHHA
Hepncra. Ilosichute, kakue BenuuuHbl Tam HCIIONB3YIOTCH. B KakuMX ciyyasx wucemonbsyiores 9TH
ypaBHeHUs?

9. Uro nokaspiBaeT ps 3MEKTPOXHMHUYECKHX HanpsHkeHuid mMeTainoB? Kak pacnonoixeHsl MeTauibl B 3TOM
pany? C 4eM CBA3aHA BOCCTAHOBHTENbHAS CIIOCOBHOCTD METAIOB?

10. Yro rakoe ranpBanuyeckuii snement? U3 uero on coctont? HM3o6pasute ycTpoHCTBO rajipBaHHYECKOro
3JIEMEHTa.

11. Kax sapskenbl kaToq H aHOA B ranbanuueckoM siemente? Kakue [POLECCH TIPOTEKAIOT Y HX

 nosepxHocTH? [11e Bo3HMKAET SJICKTPHYECKHH TOK B rajlbBAHHYECKOM d5ieMeHTe? B KakoM HampasieHnu
ABHIKYTCA NIEKTPOHBI B ra/ibBAHHYECKOM ieMeHTe?

12. Ha npumepe ranesanuueckoro snementa Jlanusns-Sko6u PaccKaXUTe Kakue 3JIeKTPOXHMHYECKHe
IPOLIECChI TaM NMPOTeKatoT. HanuwinTe ypasHeHus peakumii Ha Katolle U aHoJIe.

13. Kak 3anucbiBaercs cxeMa rajibBaHHUECKOrO lemMerTa’ [TpuBennre npumep.

14. Yro Takoe snMeKTpOABMKYIAA CHla ralbBaHW4ecKoro siementa? Kak oua o6o3Havaercs, B 4yeM
msMepsercs? Kak ee MOXKHO paccHuTaTs?

15. Yro rakoe snextponus? M3 uero cocrour cHCTeMa, e nporekaer onexkrponns? HzoGpasure

L

rpadubecku.

16. Kax sapseHbl Karoag H aHOA npH sriekTponnse? Kakue MpoLEcCh MPOTEKAIOT Y ITOBEPXHOCTH
JNEKTpOa0B?

17. Kakue THIEI 31€KTPOIOB HCMONB3YIOTCS npy snexTposinse? Us yero onn usrorasnusarorea? [pusenure
HPUMEPBI.

- 18, KakoBbI 3aKOHOMEPHOCTH [IPOTEKAHMS SIEKTPOIM3a B pacniaBax? Kakue npoLeccl IPOTEKalOT Ha aHOME
- uxaroae? llpusenure npumep.

19. KakoBbl 3aKOHOMEPHOCTH (pOTEKAHMS SJICKTPONM3A B pacTBOpax? Kakue npoueccsl npoTeKaroT Ha aHoe
u karoze? [NpuBennte npumepsl.

20. Cdopmynupyiite 1 1 2 3akonb Gapases. IlpuBeanre ux Matemarnyeckoe BEIpakeHHe. [MosicHuTe, Kakne
BC/IHUHHBI TAM HCMOJIB3YIOTCA W MX €AMHHLIBI H3MePeHHs. [ KaKuX pacueToB NPUMEHHUMBI 3TH 3aKOHbI?

21. Yro takoe BBIXOA 110 TOKY? Kak ero MoHo paccHHTaTh?

22, Yro ' Takoe Kopposus Meramios? Uewm Xapakrtepusyercs npouecc kopposuu? Ilodemy kopposus

' HEeraTHBHO BMAET HA METANJIMUECKHE KOHCTPYKLUHH W U3aenus?

23. Yro Takoe xumuyeckas kopposus? B kakux cpenax oHa riporekaer? Kakue ObIBAIOT THITBI XHMHYECKOM
xopposuu? [lpusennte npumepsr.

24. B ueM 3aKIOYAETCA MEXaHH3M XHMHUYECKOH KOpposun? Hanuiunre ypaBHeHHs peakumii, NpHBexuTe
TIPHMEPBIL,

25. OT KaKkuX (aKkTOPOB 3aBHCHT CKOPOCTb XHMHUYECKOI xoppo3uu? Tlodemy y HEKOTOpPBIX MeTaLioB coO
BPeMEHEM  CKOPOCTE  KOppo3uk sameinsercs? Kakas cpesa cnocoGCTBYeT MpoTeKaHUIO KOppo3uu?
Ipuseaunre npumepsr. ITouemy ¢ poctom TEMIIEPATYPbl CKOPOCTL KOPPO3UH BO3pacTaeT?

26. Kaxue MecTa B H3€1MSX M KOHCTPYKLIMAX ABISIOTCA KOPPO3HOHHO ONACHBIMH H roYemy?

27. Yr0 TaKoe 3IEeKTPOXHMUUECKas kopposus? B kakux cpenax ona nporekaer?

28. B uem 3aK104aeTes MEXaHHIM JIIeKTPOXHMHUECKOH kopposuu? Kakas cpena eit criocoberyer?

P : 17
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9. "Ha nipumMepe KOPPOIHH CTaJIH KUCIIOPOAOM BO3/yXa BO BIQKHOH CPEE NOACHHTE MEXaHU3M MIPOTEKAHHA

© - 3NEKTPOXUMUYECKOH KOPPO3HH.

;Kame MeTauibl Haubonee noasepikeHbl koppo3uu? lMouemy HEKOTOpblE METasibl, HECMOTPA Ha HX
BBICOKYIO BOCCTAHOBHTEJIbHYO CHOCOBHOCTD, He roasepraiotcs kopposuu? Ilpusennre npuMepsl TakUX

METAIIOB.
[lepeuHcITE METObI 3ALMTHI METATIOB OT KOPPO3HH.
Uro Takoe JlerMpoBaHKe MeTaillos? Kakue BELIECTBA BLICTYNAIOT JIETHPYIOLLMMH 100aBKAMHU M KAK OHH

BIMAIOT Ha cBOHCTBA MeTanna? [lodeMy fpu JerHpoBAHHH METal1a CKOPOCTH KOppO3UH 3aMenisercs?

Yem 06yCIOBICHO TO, YTO COBPEMEHHBIE CTANH ABIAIOTCA HEPIKABEIOLHMH?

10 TAKOE 3aLIUTHBIE NOKPLITHA? M3 4ero OHH H3rOTaB/INBAIOTCA?
‘B .ueM OTAHYME KATOAHBIX W AHOIAHBIX METALTHHCCKHX nokpbrtii? [ToscHUTe MEXaHH3M 3aLIMTH TAKHX

TTOKpBITHH Ha npuMepax. Kakue HeJOCTATKH ECTb y TOTO HIIH HHOTO THINA MTOKPBITHA?

W3 4ero H3rOTABAHBAOT HEMETALIMYECKHE 3alUMTHBIC nokpbitua? IlpuBeauTe HpUMEPDL KaxoBsi
HeOCTAaTKH TAKHX NOKPBITHH?

Ha 4eM OCHOBAHBI METOIB! HMEKTpoXuMUUecKon 3amntel? [ToscHHTE MEXaHH3M IEKTPOXUMHUECKOH
3alATh! HA IPUMEPE METO/ia NPOTEKTOPHOMN 3alMThl CTANbHOTO Tpy6OIPOBOIA B MOPCKOH BOJE.

Yro Takoe KaToAHas ¥ aHojHast 3amuTa? [lodcHuTe MEXaHH3M 3allUThl Ha npumMepax.

Pacckaxute 06 H3MEHEHUH CBONHCTB KOPPO3HOHHOH cpelibl. KakumH criocofamMu OHO JOCTHraeTCA?
Kakne $axtopbl HY>KHO yHHTBIBATH NPH KOHCTPYHPOBAHMH W3genit, 9yrodpl MpeioTBPaTHTE IPOLECCHI
NPOTEKAHUS KOPPO3ZHK?

PA3JEJ 8. ®PA3OBBIE PABHOBECUS B T'ETEPOrEHHBIX CHCTEMAX

JHadite onpeneneHne NOHATHIO «(azan.

Y10 TaKoe rereporeHHbIe ¥ roMOreHHbie cucTeMbl?

Yro Takoe pazoBoe paBHoBecHe? HeM OHO xapakrepusyerca?

Cdopmynupyiite npaBuiio das I'nbbca, MOACHHTE, KAKWE BETHUHHBL Ty[d BXO/IAT.

YT0 TaKoe AHAIPaMMA COCTOAHHMA?

[IpuBeauTe IMarpaMMy [LU1aBKOCTH JIBy XKOMITOHEHTHOH CHCTEMbI ¢ IPOCTOH IBTEKTHKOH
(9BTEKTHHECKYIO AMarpaMMy ). Oxapaxrepusyire JMHAH, TOUKH W 00NacTH 9T0i AHarpaMMmBl.

Uto TaKoe 3BTeKTHKA?

Chopmynupyite npasuiio peryara. JUis 4ero oHo UCTIOJIB3YeTCH?

[TpusequTe AHArPaMMY IIABKOCTH JBYXKOMIOHEHTHO# CHCTEMBI, 00pasyroLileH YCTOMYHMBOE
XUMHUYECKOE COeMHEHHE (IMCTEKTHUECKYIO 1arpammy). OXapakTepusyHTe JIMHAH, TOUKH 1 obnactu
ATOH AuarpamMmbi.

Yto taKoe TBEpIbIH pacTBop?

JlaiiTe XapaKTEPUCTHKY TBEPIBIX PACTBOPOB BHEAPEHHA, 3aMELUCHUSA W BhIYHTAHHA. [Tpy KaKHX YCTOBUAX
o6pasyroTes 9TH THIBI PacTBOPOB?

[TpuBesiHTe AMATpaMMY MLIABKOCTH JBYXKOMIIOHEHTHOM cucTeMbi, 06pasyiollieil TBepabli pacTBOp
3aMeLIeHts ¢ HEOTPAHMUYEHHOH PAaCTBOPUMOCTIO. OXapakTepu3yHTe JIMHUH, TOTKH U obyactTH 9TOH
AMarpamMMbi.

[IpuseauTe AHArpamMMy IIABKOCTH JABYXKOMTIOHEHTHO# CHCTeMBI, 00pasyroLei TBEpPABIA pacTBOP
JaMeleH s ¢ OFPAHUIEHHOH PACTBOPHMOCTBIO. OXapaKTepu3yHTe JIMHHH, TOUKH H 00s1acTu 5TOH

AMArpaMMBi.

t

KOHTPVOJILHI)IE PABOTBL
(TEKYHHA KOHTPOJIb 3HAHNH)

TeMbl KOHTPOJIBHBIX pabor:

Tema 1. OCHOBHBIE IOHATHS H 38KOHbI XMMHH
Tema 2. Crpoenve aTtoMa. Ilepuomuueckuil 3aKOH W NEpHOLHYECKas CHCTEMa XHMHYECKHX 73TIEMEHTOB
J1. . Menpeineena.
- Tema 3. Xumuueckas CBA3b.
Tema 4. OCHOBHBI® KIACCHI HEOPTAHHUECKUX COeAnHeHHHA. PeakunoHHas ¢110cOBHOCTD BELLECTB.
Tema 5. JHepreTHKa XUMHUYECKUX NpoLeccoB. XUMHHECKas TePMOAMHAMHKA.
Tema. Qi;XHMHHeCKax KMHETHKA. XHMHUYECKOE PABHOBECHE.
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Tema 7. DeKTPOXMMHUECKHE NpoLecchl. KOpposus MeTamioB.
Tema 8. MazoBble PABHOBECHS B N€TEPOI'EHHBIX CHCTEMaXx.

ITpumepnl BADHAHTOB KOHTPOJILHBIX padoT
KOHTPOJIBHAS PABOTA Nel «OCHOBHBIE ITOHATHA U 3AKOHBI XUMHHW»

Onpenenute YKBUBAIEHTHYIO Macey Na,CO;.
Ckonbko Mostekyst cogepxures B (0,2 moas NH;?

3. Kakoft obvem okcupa yraepoaa (IV) Bbiaenurcs (H.y.) npd TepmuueckoM pasnoxerns 200 xr CaCO;
?

[

KOHTPOJIbHAS PABOTA Ne2 « CTPOEHHME ATOMA. CTPOEHUE ATOMA.
TEPUOIUYECKA 3AKOH U TIEPUOJJUYECKAS CHCTEMA XUMHYECKHX
SJIEMEHTOB A.A.MEHIEJEEBA»

1. Hanumwure 30exkTpoHHYIO kOH(HrypauHio aroMa Br. YkaxuTe, K KaKOMy TMepHOJY, TpyIIde,
NOArPYNIie W CEMEHCTBY OTHOCHTCA HTOT sieMeHT. Kakue 371eKTPOHBl y 3TOro DJeMeHTa
ABJIAIOTCS BajleHTHBIMH? KakoBa maxcHMasibHas BaJIGHTHOCTb 3TOro sneMenta? llpuBeaure
3/IEKTPOHHO-TpadHuecKoe H300pAKEHHE BAJICHTHBIX 3/IEKTPOHOB M ONULIMTE HX KBAHTOBBHIMH
yucaamu. Kakumu csodctBamu oGnanaer 10T ieMeHT? OOBACHHTE, HCXOAA U3 DIIEKTPOHHOH
KOHQUIYpaLHK IeMeHTa U [TOJI0KEHUS B EPUOIHYECKON CHCTEME.

2. B xakoM nepuope, rpymnie u I'IOHFPyHHe HAXOIHTCH JIEMEHT, €CIH €ro JIeKTpOHHaR
KOH(Urypalus 3akaHuMBaeTcs Ha S5s 4d’. Hasoeute »10T 37eMent. Kakumu CBOHMCTBaME
00/1a42€T 3TOT NEMEHT — OKHCIIUTE1bHbIMH HIIH BOCCTAHOBHTEIbHBIMA? OOBIACHHTE [T0YEMY.

3. Kaxo# u3 snementoB — B wi C Oyner obnagate Goliee BbIPAKEHHBIMH HEMETAILUTHYECKUMU
ceoMcTBamu? Kaxkumu ceofictBamu OyayT o0najgats coeIMHEHNs! 3THX DJIEMEHTOB — KMCIOTHBIMHU
WIH OCHOBHBEIMH? OOBACHHTE ¢ TOYKH 3pEHHs ICKTPOHHOW KOHQUrypauUH H IOJOKEHHS
3JIEMEHTOB B [IepPUOANYECKOHN CHCTEME,

KOHTPOJIBHASL PABOTA Ne3 «XHUMHUYECKAS CBSI3b»

1. s xumugeckux pemects Cly, CuSO,, N,O
a) ONpeNesIUTh CTeNeHb OKHCIEHHs djieMeHToB; §) OnpeienuTh BAIEHTHOCTH 9IEMEHTOB; B)
HApHCOBATH CTPYKTYpHBIE (hOPMYJIbL; I') ONPeNeNuTh THIT XHMHUECKOH CBA3H.

© 2. Hns semects: Py, CrCly, Zn, H,O

a) yKasaTb THII XMMHYECKOH CBs3H; 0) ONPENe/]UTb THI KPUCTAJUIMUECKOW pEeIieTKH; B) yKas3arTh
KaKHUMH (DHU3HYECKHMH CBOHCTBaMM 00s1a/1aeT JaHHOE COeIMHEHHWE, OTBET MOSCHHTD.

3. llpuseaure osnekTpoHHO-rpaduueckoe u3obpaxkeHue atoMa B B OCHOBHOM W BO30YKIEHHOM
COCTOAHUH, HAMMUINTE 3JIEKTPOHHble KOHpUrypauun. Kakas BaleHTHOCTH XapakTepHa IS ITHX
coctosHHK? [IpuBeanuTe NpUMepbl COeANHEH NI ¢ JaHHOM BAICHTHOCTLIO.

KOHTPOJII)HAH PABOTA Ned «OCHOBHBIE KJIACCHI HEOPTAHUYECKHAX COEJAHEHHM.
PEAKIIHOHHASA CIIOCOBHOCTH BEHIECTB»

1. Vkaxdre, K Kakum Kjnaccam cOeIHHEHWH (FMAPOKCHIbL, KUCIOTBI, CONH, OKCHIbI, OHHApHBIE
COEMHEHHUS) OTHOCATCA cleylolue sewectsa: Na,O, H,SOy, Cu(OH),, Ca(NOs),. Ba(OH),, H;PO,,
Na,CO;, S04, CaS, AIN. Hasosutre 11 coeauHenus.

2. Kaxue Tunpl coned MoryT obpasopbiBatbes npu peakiun H;SO; u NaOH? Hamuwure ypaBHeHus
peakLui, YKaOKUTE THIT COJIM, JaiiTe Ha3BaHUA NOJYHeHHbIM COEIHHEHHUAM.

3. Yro takoe amdorepHocTs? HanmuiMre ypaBHeHus peakimu, MoKa3biBaioline aM(pOTepHbIH Xapakrep
ALO;. Vkaxure, K KaKoMy KJIaccy COeAHHeHHH OTHOCATCS MPOAYKTHI peakluil, Ha30BHTE
NOJLY4EHHBIE COSIHHEHHS.

KOHTPOJII)HAH PABOTA NeS «OHEPTETHKA XUMNYECKHX ITPOLIECCOB. XUMHYECKASI
TEPMOJUHAMMUMKA»
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'I." Paccuwraiite Termosoi s(dexr peakumd obpasosanms okcupa cepel  (IV), sammimre
TEPMOXMMHUYECKOE yDABHEHHE DEAKUHH. BBIMHCIMTE Maccy MpopeardpoBaBilieH cepbi, ecid B
pesyJibTaTe peakiny Bbiaeaunoch 92,8 k/bx Teriorsl.

Smey + O2y = SOs¢
2. Paccuuras u3MeHeHHe JHEPIHH I'u66ca, ycTaHOBHTE, BOZMOXHO JIH CAMOIPOH3BOJIbBHOE MPOTCKAHHE
.. peaxiun mpu 35 °C.

Mg CWOJ (mey Mg O(me/ + CO?(?)

KOHTPOJIBHASI PABOTA Ne6 «XUMHUUYECKASI KHHETUKA. XUMHYECKOE PABHOBECHE»

1. - HanuiuuTe KHHETHYECKOE YPABHEHHE PEAKIIHH!
- ()3(») + NOM 07(7 + NOQ((
2. Kak H3MeHHTCs CKOPOCTb PEAKLIHH, €CJIH: a) B CHCTEME YBEIHUMTH aBJICHHS B 3 pasa; 6) yBenmM4uTh
" KOHUEHTPALKIO 030Ha B 2 pa3a; B) yBEJIMUWTh KOHLUEHTPALMKIO OKCHAA a30Ta (1) B 3 pasa.
3. TemnepaTypHblil KO3(@HULMEHT CKOPOCTH peakuuy paseH 4. Ha cko/bko rpanycoB Hy:KHO yBENHUTh
TemnepaTypy, 4To0bl CKOPOCTb peakumu Bospocia B 64 pasa?
4, OnpenennuTe DHEPrHIO axmsauun peaKUHMH, KOHCTAHTA CKOPOCTH KoTopoH ripu 298 K pasha 3,1-10%,
-~ angpu 313 K cocrasaser 8,2 107

KOHTPOJILHAH PABOTA Ne7 «AQJNEKTPOXAMHUYECKUE ITPOIECCHIL. KOPPO3WSI
METAJIOB»

1. 3anucaTh cXeMy ralbBaHHYECKOTO 3JI€MEHTA, COCTOALIErO H3 BHCMYTOBOTO H LIMHKOBOTO YJIEKTPONIOB,

MOTPYEHHBIX B PACTBOPbI CBOMX COJIEH; HAIMCATb YPABHEHHA BJIEKTPONHBIX MPOLECCOB; HAlKCaTh

. ypaBHEHME  peaKll¥H, KOTOpas MpOTeKaeT B  [albBAHAYECKOM  JIEMEHTe,  paccuuraTh
1 DNIEKTPONBHKYILYIO CHIY Ta/lbBAHHYECKOTO OJIEMEHTA IIpH CTAaHIAPTHBIX YC/IOBHAX, paccyuUTaTh
: OMEKTPOABIKYLLYIO CHIY TalbBAHMYECKOTO HJIEMEHTa npu Temmneparype 30 °C ¥ xoHUeHTpaumsIX

i HOHOB C(Bi*") = 0,1 mons/m; C(Zn™"y = 1 monw/n.

2. Kakde npoaykrsi o0paszyroTca NpH S/EKTPOH3e BOOHOTO pacTsopa CaCly? Hanmumure ypaBHEHHA
NIEKTPOHBIX MpoLeccoB. Berunenunte Maccy Wik oGbem NMPOAYKTOB, BhIAC/ISIOUHMXCA Ha SICKTPOAAX,
e/ B MpoLiecce 3/ekTpoansa 3atpatero 10722,2 Kit a1eKTpr4ecTBa, a BBIXOA 10 TOKY COCTABJIACT
90%.

‘ KOHTPOJII)HAH PABOTA Ne8 «®A30BbIE PABHOBECHS B TETEPOI'EHHBIX CHCTEMAX»

1. Jlaitre onpesesieHHe MOHATHIO «(azay.

2. TlpuBeaMTe AMArPAMMY [UIABKOCTH IBYXKOMIOHEHTHOH CHCTEMBI ¢ IIPOCTOH HBTEKTHKOH
(PBTEKTHYECKYIO AHarpammy ). OXapakrepusyiiTe TMHUA, TOUKH U 00J1aCTH 9TOH AMarpaMMeI.

3. Yt0 TaKoe KOHIPY3IHTHOCTh?

UHANBUIAYAJIBHBIE 3AJAHWUA
IpuMepsbl BAPHAHTOB HHAHBHAYA/ILHBIX 3a1AHHH

HnausuayaibHoe 3ananne «OCHOBHbIE HOHATHS H 3AKOHBI XHMHID
BAPUAHT Nel0

1. OnmHakoBoe 4 uncao Monexy1 B 0,5 rasoran 0,51 meraHa?
2. BBIYHCIHTD MOJIAPHYIO Maccy BellecTBa, eciii Macca 500 mit ero napos npu 87 °C u nasnennn 96 klla
pasHa 0,93 1.
3. Haiity dbaktop 3KBUBaNEHTHOCTH W SKBHBAICHTHYIO MACCy 2J1EMEHTOB B COCAMHCHUAX. MgO, NiCl,, CaF,.
4. Haiitu sxBUBaieHTHbIe Macchl coeauHenuit: HNO;, Cr(OH),;, Co(NO;3),, P;0s.
5. Onpegenute 00bem a30Ta (H.y.), HCTIONB3OBAHHOTO /14 CHHTE3a aMMHAKa, eCITH noJTy4eHo 8, Sr nponyKTa

peaxiLHH.

HuansuayaibHoe 3agande «CTpoeHne aToMa. ePHOIHYECKHIl 3aK0H
H HepHOAHYECKAs CHETEMa XHMHYECKHX 3/1eMeHTOB AN, Menaeieesa»
BAPHUAHT Nel3
20
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Hanuwure 51eKTpoHHbBIE KOHDUIYPALHH CASAYIOLIMX aTOMOB M HOHOB: In, Ba®™, CI”.
20 B xako# rpynme, noarpyre u repruose HaxoauTes aemeHt Sb? K KaKOMY CeMeHCTBY OH OTHOCHUTCS?
. 'VKaxuTe, KAKHe ONEKTPOHBI Y JTOr0 1€MEHTAa ABIAIOTCS BAIEHTHbIMH. KAaKOBA MaKCHMAJIbHAS
BAJIEHTHOCTs 3Toro odiemenra? IlpuBeaure  onexTpoHHO-rpaduueckoe H300pajkeHHe BANEHTHBIX
3JIEKTPOHOB, OMUIIKTE HX COCTOSHHE KBAHTOBBIMU YHC/IAMH.
3. B xakoM repuoge, rpynfie ¥ NOATPYNIIE HAXOLMTCA IEMEHT, €C/H €0 dMeKTpoHHaA KOH(UTypauus
' 3akanumBaercs Ha 6s°5d'"°. Hasomure 5ToT snement. Kakumu cBoHcTBaMy 0G/MafaeT 5TOT HMeMEHT —
.. OKHCJHTENbHBIMH HIH Boccmﬂosmenbﬂbmu‘? OOmBscHuTe NOYeMY.
4; Kakoit u3z snementos — Mg umn Cl Bymer obnamath Gosee BLIP@KEHHBIMH HEMETATTHUECKUMHU
' cEoitctBamu ? Kaxkumu colicTBaMu GymyT o61anaTh cOeqHHEHHS THX SJIEMEHTOB — KMCIOTHBIMH HIM
OCHOBHBIMH? OOBACHUTE ¢ TOYKH 3PEHUst TEKTPOHHOH KOHOHIYpAUWH H MOJOKEHHS 3JIEMEHTOB B
NEepPUOAMYECKOH CHCTEME.
5: VY kakoro wiemeHTa pamiyc atoma Gosbwe — y Li win Cs? O6BACHUTE ¢ TOUKH 3PEHMs IEKTPOHHOM

KOH(HIYpPaUUH U TOJIOKEHHS 3JIEMEHTOB B NepHOAHYecKol cHeTeMe. Kak 9To BAUAeT Ha HX XHUMHYECKUe
cBOHcTBRA?

-

HMuausuayaibHoe 3agaHne «XHMBEYECKAS CBA3bY
BAPHUAHT Ne25
1. H3obpasure cTpykTypHble (GOPMYJIBI ClEAYIOWMX COEOUHEHHN M YKa)KHTE BATEHTHOCTh M CTEIEHb
' OKHCJIEHHS K@X[OTO JJIeMEeHTAa B JTHX BEIeCTBAX: AlLO;, As;O;, Cl, H;S, CuSO4. Vkaxure THI
XUMHWYECKOH CBA3H 1A KXKIOTO COSIHHEHHS.
Oﬁbeaenme THIT KPHCTA/NIMYECKOH peleTkd s crienywolunx coenuHenuit: NaF, CoSQ,4, Si, Pb, N,.
- Kakum# Gpu3M4ecKuMH CBOACTBAMHU (IPOYHOCTD CBA3H, TEMITEPATYpPa MUTABISHHS, MEXaHHUIECKHE CBOMCTEA,
SJIEKTPOINPOBOAHOCT) OGIAJAI0T JaHHbIE COEJHHEHHA H [TOueMy?
3. Tlpubeaute s5ekTpoHHO-rpaduyeckoe H306paxeHHe BAIEHTHBIX 3JIEKTPOHOB aToMa P BO BCeX BO3MOKHBIX
COCTOSHUAX (OCHOBHOE, BO30YKHeHHOe). Kakyro BaJ€HTHOCTH MOXET IpPOABJIATH (bocd)op B 9THX
- coctoanusx? TpusennTe npuMepbl COeAMHEHHH, YKaXKXHTE BAIEHTHOCTE (ochopa.
4. Karyrwo' reometpuio umeer Mojlexyna AlF;?  TlpuBenure asekTpoHHO-rpadudeckoe  H300paXkeHHe
. BIGHTHBIX IEKTPOHOB B3aHMOIENCTBYIOLINX aTOMOB, YKaKHTE, KAKHE H3 HUX YUacTBYIOT B 06pa3soBaHHH
*. XMMHYeCKHX cBsiseH. Kakop Tun rubpummsaumu atoma amomunus? Hapucyiire HPOCTPAaHCTBEHHYIO
| CTPYKTYpY 3TOM MOJEKyJIbl, [IOKQKUTE NepeKPbIBAHHE aTOMHBIX OPOHTANIEH, YKAKHTe THIIH cBs3eil (T,0).
5. Wcnons3ys 3Ha9eHHs OTHOCHTEIIBHOM 31EKTPOOTPHLIATENLHOCTH, PACTIONIOKHTE CIIELYIOLIMe COSTHHEHHNS B
nopsake Bospactanus HOHHOCTH cBasu: NaCl, CuCl, AgCl, AuCl. Hapucyiire ux ctpyxTypHbie GopMyibi
. M YKKHTE, K KAKOMY aTOMY CMELLAETCH IeKTPOHHAS TUTOTHOCTH B 5THX COeJHHEHMAX.

HUnanpuayanbnoe 3ananne «OCHOBHbIE KJACCHI HEOPraHHYECKHX COeJHHEHHID»
BAPHUAHT Ne§

1. Hannmme bOpMyIBI BEWECTB: CyTb(AT NUTHS, NEePXJIOPAT AMMOHHS, HOAKI CBHHLA, THAPOKCUA MApraHia
(ID), rupokeus Maraus, oproochopHas KHCIIOTA, a30THCTas KUCI0Ta, okeuy cautua (IV), okeua xpoma
(VI), oxenn pocdopa (I11).

2. HasoBure cieyioliie COeAMHEHM 110 COBPEMEHHOM HOMEHKIIATYPE H YKaKHTE, K KAKOMY Kilaccy

- HeOPraHHYECKHX COEJMHEHHH (KHCIIOThl, COJIM, OCHOBAHH, OKCU/IbI, GHHAPHBIE COEUHEHHS) OHH
orHocstes: CdS, H;SO,, LiH, TiO,, KMnO4, RbOH, HCIO, Mg;N,, Sn(OH),, MnO. Hanumure

~ YPaBHEHHA 3NEKTPOJIMTHHECKOH AUCCOLMALIMN ITHX COeIHHEHHI.

3.Hamuumre ypaBHeHHs peakuuil:

a) Ag + HNOjny =...; 6) FeoO; + NaOH =. . ; B) CaCl, + Na,CO; =

r) Ca(OH), + HiPO,=...; 1) Si+0,=..;¢) CaO + SiO, =.. ;) H, + Cl, =..;

3)Li+H,O =, u) HI + AgNO;=...; k) SO, + H,0=. .. :

4. Kaxue npomykTsl MOTYT ObITh MOTyueHbl B pesyabrare peakuun Zn(OH), ¢ HC1? Hanuiute ypaBHeHus

peakumi, yKaxKuTe THIbI 00pasyroluXea Colelt (KHeIas, OCHOBHAs, HOpMailbHas ), faifTe HA3BaHUS
. DOSIYHEHHBIM COEIHHEHUAM,

5. Hanuwyre ypaBHeHUs peakUui, ¢ MOMOLBIO KOTOPBIX MOKHO OCYLIECTBHTE ClIEAYIOIIHE NpeBpaienus: Fe
— FeQ —FeSO; — Fe(OH), — FeCl,.

I’IH}IHBH}]yaﬂbﬂOe 3aJAHHE <<3Hepre1 HKa XHMHYECKHX [IPpO1ecCoB. Xumuyeckas TEPMOIHHAMHKA»
BAPHAHT Ned
1. Paccqmaﬁ"re TeTUIOBOH 3(deKT peakuun, 3alMilnTe TEPMOXHMHUYECKOE ypaBHeHHe peakuud. CKOJNBKO
6ap}m H KHCJI0pOJa B I'pamMMaXx BCTYIIHIIO B PEaKLIHIO, ec/iH B Xole Heé Baixesioch 2740 k/x Ternorsi?
s ZBa(mg) + 02(2) = 2Ba0(mg/
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2 PaccunTas M3MeHenme SHepruu [ nG0ca, ycTaHOBHTE, NpH Kakod Temreparype Haubosnee BEPOATHO
| QIPOTEKaHHE NAHHOM peaKLuu ~ npi 25 °C wm pu 100 °C?
ZnO ey + COy = Ly +C O
3. Tloxkakute pacueToM, MpPH KaKMX TeMmrepaTypax BO3MOKHO MPOTEKAHHH peakuuH B MPAMOM
HAMNPaBIEHHUH.
Ny + Oz = 2NO,,

VnaHBUAYAIbHOE 3a0anHe «XHMAYeCKas KHHeTHKA. XHMHYeCKoe paBHOBECHE
, BAPUAHT Ne27
1.: Hanumure KUHETHYECKOE YPABHEHHE PEaKLIMH:
- ’ Cv(mej + HZO(Z} = C'O(zj + HZ(Z)
Kak H3MEHHTCA CKOPOCTb PedKLHH, ECIIM: @) B CHCTEME YMEHBUINTD aBJICHHE B 3 pa3a; 0) yBeIHUYHUTD
KOHLIEHTPALHIO [12pOB BO/Ibl B 3 pasd; B) yMeHbIIHTL KOHLEHTPALMIO TapOB BOAbL B 2 pa3a.
2. Ongeuenmb TeMIepaTypHbiil KO3QQHUMEHT CKOPOCTH PEaKLIHH, €C/IH [IPH NOHMAKCHHH TeMIIepaTyphbl Ha
45 °C peakuus 3aMeIHIach B 25 pas.
3. Peaxuusa nporekaer npu 20 °C. DHeprus aKTUBALMH PEaKUMH B OTCYTCTBHM KaTaIn3aTopa paBHA 75
" kJbx/Monb, a B NpUCYTCTBHA Kartaiusatopa — 50 k[bi/mons. Bo cKOJIbKO pa3 BO3pAacTaeT CKOPOCTh
'peaKIMH B IPHCYTCTBHH KaTaqn3atopa’
4. B xakoM HanpasjieHHH OyeT POMCXOANTh CMElUEHNE PABHOBECHA PEaKLMH
Simg + 2Ny = SOy, + 2Ny AH 9= 460 K/l
eCl: a) YBEIHUHMTD TeMIIEPaTypy: 0) yMEHBLINTH 1aBJICHHE B CHCTEME, B) YBEAMYUTb KOHIIEHTPALHIO
orcHaa asora (D).
‘5. 3anuuiuTe BLIPOKEHHE KOHCTAHTbI PABHOBECHS 1A PEAKLIMA.
B ’ ng + [2(5) = 2H](3}
'BLIMMC/IHTE KOHCTAHTY PABHOBECHS PeaKilMH, eC/id HadaibHas KOHUCHTpaLHA H, 6bui1a pasna 0,5 Monb/J1,
HauaipHas KOHLieHTpauws I - 0,2 MOJIb/Jl ¥ K MOMEHTY paBHOBECHS TIPOpearupoBailo 20% Bopopoaa.

HuanBuayaibHoe 3ajanie «JJIeKTPOXHMHYECKHE NPOUecChl. Koppo3us MeTa/NL10B»
BAPUAHT Ne29

1., 3BammcaTs CXeMY rajbBaHHUYECKOIO DIEMEHTA, COCTOALICrO H3 KOOANLTOBOIO H KaJMHEBOIO 3JIEKTPOIOB,

.. MOrpY)XEHHBIX B PACTBOPbI CBOHX COJIEH; HAIHCATh YPABHEHUS HIEKTPOAHBIX TPOLECCOB; HancaTh

| ypaBHEHHE PEeaKi{H, KOTopas MPOTEKAET B rajIbBAHMIECKOM DJICMEHTE; paccHUTaTh DIIEKTPOIBIAKYLLY O

CWIly rasibBAHHHECKOTO SleMeHTa NPH CTAHAADTHBIX YCJIOBHAX; PAacCHMTATh SJIEKTPOABKKYIIYIO CHILY

raJbBAHHYECKOrO jleMeHTa npu Temiepatype 30 °C M KOHLEHTpaLMIX HOHOB C(Cd*™) = 0,4 Mons/m;
C(Co™) = 0,3 Monb/iL.

2. JUIA CleyIOIHX BELECTB HAMUCATh YPABHEHHS 3JIEKTPOAHBIX POLECCOB MPH SMEKTPOIM3E U yKasatk,
Kakue MpoAyKThl 00pasyroTes Ha KATOAE K AHOME:

a) pacrutas CaBr, ¢ HHEPTHBIMH dJ1eKTpofami; §) pacTBop HBr ¢ UMHKOBBIM aHOJOM; B) PACTBOP
Sr(NO;), ¢ rpadHTOBbIMHU 1EKTPOAaMH; ) pacTBop CoSO; ¢ HEPACTBOPHMBIMH DJIEKTPONAMH.

3. Kakue npomykTsl 06pa3syroTcs [pv SJeKTPOJiM3e BOAHOTO pacTBopa KCl ¢ MHepTHBIMH S]eKTpoJaMH?
Hanuiuute ypaBHeHHS 3/EKTPOAHBIX [POLEccoB. BbIMHCINTE Maccy HIH o0beM TMpOJyKTOB Ha
JIeKTpoax , 00pasyrolMXCs NpH MpOTyCKaHHH TOKa cunoit 10 A B Teuenud 30 MUHYT, €CJIH BBIXOX
npoaykra cocrasaseT 70%.

4. COCTABMTB CXEMY KOPPO3HOHHOIO TalbBAHHUECKOrO 3/IEMEHTA, BOIHUKAIOLIETO BO BIAKHOM BO3IYXS

' {IpH KOHTAaKTE AMOMMHHA M Xpoma. Hanucath ypapHeHus SICKTPOIHBIX MPOLECCOB H ypaBHEHHE
fipoliecca KOPPO3HH.

5. 1IMHKOBYIO TUIACTHHY, MOKPBLITYO MeIblO, ONYCTHIX B pacTBop cepHo#l KHCJIOTbI. OnpejesinTe THIT
MOKPBITHSA, HAMALUATE YPABHEHHS IEKTPOAHDBIX NPOUECCOB KOPPO3HH, €CTH TOKPBITHE HE paspyleHo u
B CITy4ae ero paspyLieHHs, COCTaBbTe CXeMY FalbBaHHHECKOr0 S/IEMeHTA.

Hupnsuayaabuoe sananne «Dazopbie paBHOBECHS B F€TEPOreHHBIX CHCTEMAX
: BAPUAHT Nel
1. Tlo auarpamme M1aBKOCTH ABYXKOMNOHEHTHON CHCTEMbI Mg-Ca onpenenure:

a) THIT AUATrpaMMbl;
6) umcrno 1 BUA (as, YHCIO KOMIOHEHTOB U 4HCTIO CTereHeH cBoBobl At obnacredt auarpammsl 1-X;
B) UMCO ¥ BUA (a3, YHCIO KOMIIOHEHTOB H YHCIIO cTereded cBoOOIb IS JIMHKI marpammsl AD, NF, DC,

CE, EO, ND, DM, LE, EB, CK, DP, EQ., AU, OS, yxa3aTb IHHNHK COMIYyCa H THKBAOYCA,
I') 41cio H BuA (a3, YHCI0 KOMIOHEHTOB U YKCII0 creneneit cobonsl g Touek A, D, C, E, O,
1) TEMITEpATYPHI MUIABAEHHS YHCTBIX KOMITOHeHTOB Mg 1 Ca;
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€) TeMnepaTypy MIABNEHUS H COCTAR 00pa3sytoLerocs XHMUUYECKOro COeHHEHHUS,
2K) TEMIEPATY Py IUIABJCHUS U COCTAB IBTEKTHYECKHX cMeceii;
'3) COCTaB W Maccy TBEpHOH W HKHAKOH (a3, KoTopble 00pasyloTCs NpH OXMWKIEHHH HKHUAKOTO paciuiaBa
- Ha4anbHOW Temnepatyphl 800 C° o remneparypel 650 °C; wmacca pacrasa - 200 r, ero
nepBoHaYanbHbli coctas - 45% Ca u 55% Mg,

3K3AMEHA1IH9HHI>1E BWIETBI
(MPOMEXYTOYHBIN KOHTPOJIh 3HAHUI)

IIPUMEP BAPHAHTA 9K3AMEHAIIMOHHOI'O BUJIETA
buner Nel
1. Yro rtakoe sHTponus? B KakuX eQMHHLAX OHa usmepderca? Chopmysupyiite 2 U 3 3aKoHBI

TEPMOIAMHAMUKH. MOKeT 11 GbiTh SHTPOITHS MeHbLIe WK paBHa Hy/1I0? OTBET NOSCHHTE.

2. IlepeuncnnTe OCHOBHBIE BHABI XMMHUECKOHN cBsi3n. Kak obpasyerca TOT UK WHO#M BuI cBa3u? Jaitre

HX XapAKTEPUCTHKY, [IPHBEANTE NPUMEPhI BEILECTB.

3. TlpvBenuTe qMarpaMMy [IaBKOCTH ABYXKOMIIOHEHTHON CHCTEMBI ¢ [POCTOH 3BTEKTHKOH
(9BTEKTHYECKYIO AHarpamMmy). OXapaKTepu3yHTe JIHHUH, TOUKH W 0G1ACTH STOMH JHarpaMMBl,
-+ Kax saBHCUT ckopocTs XuMHUECKOI peakiMy OT KOHUEHTPALH pearenros? ChopMynupyiTe 3aKkoH
-+ o HEHCTBYIOMIMX MacC [T CKOPOCTH XWMMYECKOH peakuud. I[IpHBEMTE €ro MaTeMaTHUYECKOe
BEIpAXKEHHE. YTO Takoe KOHCTaHTa CKOpoCTH peakluu? OT 4ero oHa 3aBUCHT?

5. ChopMynnpyHre OCHOBHBIE 3aKOHbI XHMHH: 3aKOH COXPAHEHHS MACChi, 3AKOH ABorazpo, 3akoH
OKBHBATICHTOB, 34KOH [MOCTOSHCTBA cocTapa. [lpH KakuMx yCAOBMAX W 118 KaKHX CHCTEM OHH
[IPHMEHHMBbI?

6. PaccuuTaB 3HaYeHHe H3MEHEHMs SHeprMM ['u6Gca, YCTAaHOBUTE, B KAKOM HATIpaBJICHUH MOXeT
NpoTeKaTh peakitua npu 25 °C.

. FeZO.?(me) + 36‘(apuqbum) = 2Fe/me/ + 3C0(z)

7. Kakue npoaykrsl 06pa3yioTcs NpH d1eKTPONH3e BOAHOTO pactBopa MgClL,? Hanmumure ypaBHenns
OJICKTPOAHLIX  Mpoueccos. Kakue KojMuecTBa MpoayKroB 0o0pasylTcs Ha 31eKTPOax, eciu
OpOMNyCKaTh Yepes PACTBOP TOK B TeUeHUE Yyaca cunoi 2,5 A?

8. Harmmmre snexrponHyio kondurypauuio atoma Br B OCHOBHOM M BO30YMIEHHOM COCTOSHUM.
YKaxuTe BaJICHTHOCTb M HPUMEPB COETHHEHH B 9THX COCTOSHHUAX.

e

4. METOJUYECKHE MATEPHUAJIBL

[lna obecnedenus mpouecca ofyueHds M peuleHus 3agad obyuyeHus HCIIOJIB3YIOTCS  CIIeLYIOLIHE
MaTepHanbt:
~  METOAMHECKHEe MaTepHalibl, ONpeleNsOLHe NPOLEAYPhl OLEHHBAHUA 3HAHWH, YMEHH, HABBIKOB U
~ (WIIK) OTIbITA JEATEILHOCTH, XapPAKTEPH3YIOLHUX YTAllbl (hOPMUPOBAHUS KOMITETEHLMH, B COCTABE:
OcnoBHast iTEpaTypa
1. Koposuu H.B. O6was xumps : yueGuuk mis srysos / H. B. Koposun. - 7-e uzg., uenp. - M. : Brlcruas
mKona, 2006. - 556[4] c. : ui., Tabn. - (ITo6equrens KOHKypca y4eGHuKoB). - bubiuorp.: ¢. 546. -IIpeam.
yKas.: ¢. 547-558. (aynn: 218 sk3; cusl: 1 ok3.; cusS: 1 9k3.; Beero 220 3K3.)
2. OcHoBbl ofureli M (GU3HUeCKOH XUMUH [DNeKTPOHHbIH pecypc]: YueGHoe rocobue/ M.B. TuxoHosa,
H.A Exumosa; TOMCKHH rocyaapcTBeHHbli YHHBEPCHTET CHCTEM YIPABIEHHA H paauodiekTpoHukH (Tomek),
Kadenpa paanossieKTpoHHBIX TEXHONOIHH H 9KOMOMHYECKOro MOHHTOPHHIA. - DEKTPOH. TEKCTOBBIE JIAH. -
Tomck: 2015, 200 ¢. ( https://edu.tusur.ru/training/publications/5136)
Hononuurensnas aureparypa
1. Cnunxa H.JL O6umas xumus - yuebHoe nocobue wis Bysos / H. JI. Iinunka. - 11-e m3a. - M.-JL - XuMus4,
1964. - 688 c. : ni1., Tabn. - Umen. ykas.: ¢. 669-670. - [Ipeam. ykas.: c. 671-688. (ayrn: 37 oKk3.; Beero 37 9K3.)
2. Axmeros H.C. Heopranuueckas Xumus : yueGHoe nocobue s By308 / H. C. Axmeros. - M. : Belciuas
mxona, 1969. - 638[2] c. : ma. - lpeam. ykas.: ¢. 629-639. - B. 1. (cusl: 1 7x3.; aymin: 12 3k3.; cus5: 2 oks..;
Beero 15 ak3.)
3# Xumua: Yuebnoe nocoGue / I'. B. Cmupros, I'. M. Skynnna; Munucrepetso ofpaszoBanus Poccuiickoit
Qenepaunn, TOMCKHI rocy1apCTBEHHDBIH YHHBEPCHTET CUCTEM YNpaBieHUs W paanosneKTpoHukH, Kademnpa
TEXHOJIOTHH PanHOdIeKTPOHHOM annapatypet. - Tomek : TMLUJIO, 2000. - 157 ¢. @ wr. (ayun: 27 ak3.; cusl: 3
9K3.; ¢33t 19K3.; Beero 31 ok3.)
4. nunka HJL 3apauu v ynpaxHenus 1o o6uiei xumuu © YueGHoe nocobue M4 By3os / H. JI. I'nunka. - 20-
€ U3L., CTepeoTHIL - M. Xumust, 1973, - 263[1] ¢. - wn. - B. u. (aymn: 37 9x3.; cusl: 1ok3.; Beero 38 3K3.)
5. Yukun E.B.  Xumns [Teker]: yueGHoe nocobue / E. B. Huxun, MHHHCTEPCTBO 00pa3oBaHUA W HAYKH
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Poccuiickoit  @enepaunu, TOMCKRi rOCYJapcTBEHHBIA  YHMBEPCHTET —~ CHCTEM  YIpaBjieHud — W
paosnekTpoHHKH (Tomek), PakynbTeT AHCTAHLHOHHOTO oGyuenms. - ToMek: Dnb KOHTEHT, 2012. - 170 c.:
wi. - bubanorp.: ¢. 157. (aynn: 57 9K3., cusl: 3 3K3., cu3S: 2 9K3.; Beero 62 oK3).

6. Xumus [DnekTpomHblil pecype] : yuebnoe nocobue / E. B. Yukun | ToMCKHit TOCYapCTBEHHBINA

YHMBEPCHTET CHCTEM YTIPABJICHHS M PaMOd/IEKTPOHHKH (Tomek), Kadeapa panuosieKTPOHHBIX TEXHOIOrHH

' ¥9KONOTHYECKOr0 MOHUTOPHHTA. - D/IEKTPOH. TEKCTOBBIC JaH. - Towmck : [6. u.], 2012. - on-line, 170 ¢. - b. 1.

(¢ htrp://edu.tusur.ru/trainina/oublications/ 1138)

Vqebro-MeToqHIecKHe 0coOHs H nporpaMmuoe ofecnevdenne

Jlns obecneveHHs AHCHHIIHHBI HCIO/IL3YIOTCH CIICAYIOLIME YMIL:

1. XumHs [DnextponHblit pecypc]: MeTonuueckne yKasaHua s NPOBENEHHs NPAKTHYECKHX 3aHATHH H
OPraHH3aLNN CaMOCTOATEIbHOH paboTbl CTYAEHTOB MO AHCLIMIUIMHE «Xumus»/ Tuxonosa M.B; 2015. -
PANR (https://edu‘tusur.ru/training/publications/ 5137)

2. Yukus E.B. Jlaopatopubie paborsi no xumuu [Teker]: yueGHo-MeToAMdeckoe nocobue / E. B. Hukui;
Munucrepetso  o0pazoBaHHs M HayKd Poccuiickoit  ®epepauu, TOMCKHH rocy4apcTBeHHBIN
VHMBEpCHTET CHCTeM YTIPABJEHWS H  DalHOMICKTPOHUKH (Tomck), Kadenpa pamHo2/1eKTPOHHBIX
TEXHONOrHIT H DKOJOrHUECKOTO MOHUTOPHHTa. - TOMCK ! TYCVYP, 2012. - 77 ¢. : wi., Tab1. - bubauorp.: .
73. (aya: 45 a3, cusl: 3 9K3., cusd ¢ 2 3K3.; Beero 51 3K3.)

3. Ymkuu E.B. C6opnuk 3agau no obuie xuMuu [Teker] © y4eOHO-METOAHUECKOE nocobue / E. B. Unkun;

. pett. Kana. xuM. Hayk A. WM. TamaHos; peu. C. 5. Anexcanapopa; MunucTepeTBo 00pa3oBaHus U HAYKH

ot Poceniickoit  Dejepaund, TOMCKMH TOCYAApCTBEHHbIH — YHHBOPCHTET — CUCTEM yIpaBjieHHs H

- papuoonexrpoHHkH (Tomck). - Tomek: TOMCKHI TOCYJapCTBEHHBIH YHHBEPCHTET CHCTEM YIIPABICHHA
" PANHOMIEKTPOHUKH, 2015. - 296 ¢. (PRTOM: 50 oK3.; cusl: 1 5K3; cusS: 5 9K3.; ayrl: 48 oK3.; BCero 100
3K3.) '

4. Yuxun E.B. JlaGoparoptbie paboThbl [10 XHMHH [DnekTpoHHbIi pecypc] : ydeGHO-MeTOAnIeCKOe nocobue /
E. B. Uukun ; TOMCKHH roCyAapCTBEHHbiH YHMBEPCHTET CHCTEM YNpPABICHHA H PaIHO3IEKTPOHUKH
(Tomek), Kadenpa paguo3/IeKTPOHHBIX TEXHOMOMHH M DKOJOrHYECKOro MOHHTOPHHIA. - OJIEKTPOH.

.. rexeroppte  gan. - Tomex:  [6. w], 2012. - on-line, 78 ¢ - bW
( http://edu.tusur.ru/training/publ ications/3020)

5 Yukun E.B. COOpHHK 3a1a4 M YNPaKHeHWH 10 obiueit xumun [DnexTponHsiit pecype] / E. B. YuxuH;
TOMCKHil TOCYJApCTBEHHbI YHHBEPCHTET CHCTEM YIpaB/leHHA U paauosnexrporrku (Tomek), Kadenpa
PAHOINEKTPOHHBIX TEXHOJOTHA 1 9KONOTHHECKOIO MOHHTOPHHTA. - "JIeKTPOH. TEKCTOBBIE JaH. - TOMCK:
[6.1.],2012. - on-line, 220 ¢. - b. u. (http://edu.tusur.ru/training/publications/642)
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