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JlueT corfiacoBaHui

Pabouas nporpamma coOCTaBieHa ¢ yqemM tpebopanuit  Degeparproro ['ocyrapcTBerHOro
00pa3oBaTenbHOrO CraHgapra BBICIIETO ' obpazosanus (GI'OC BO) Tpetwhero
TIOKOJICHHS TI0 HANPaBJICHHIO NOAroToBKH Oaxaiaspa 11.03.04 «3JIeKTPOHHKA H HAHONIEKTPOHHKAY,
yrBepxaennoro 12 mapra 2015 r., Ne 218, pacemoTpena u yTepi/ieHa Ha 3aceanin kadeaper POTOM
«17» mast 2016 r., nporokon Ne 45.

Pazpaborunk: %/‘/ 2
CTAapIINil [pernojaBaTesb & y/ / / M.B. Tuxonosa

3aB. kKadenpoit POTOM W% B.1.Tyes
7
Pabouast mporpamMa cornacoBasa ¢ GaxyapTeToM, TpoGHIHPYIOUER H BBITyCKaOIeH Kadeapamu
HAIPABJICHUS MOJATOTOBKH (CIICIIHAITEHOCTH).
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7 3aB kadenpor O // s < ILE. Tpostn

&"’

OKCIEPTHL;
K.X.H, JoteHT kadeapbt PITOM U W W.A ExumoBsa
k.6.H, JtotienT xadeapsr POTOM % H.H. Hecmesnosa
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1. eyt ¥ 333294 AUCHHILIHHbBL:

Ieanio  miperiofaBaHus  IUCHUILIMHBL - SBIAETCS  U3YYCHHE  XMMHYECKHX — CHCTeM |
QyHIAMEHTATBHBIX 3aKOHOB XHMHH ¢ HO3MUHH COBPEMCHHON HayKH, a Takke GOPMHPOBAHHE HABBIKOB
JKCTIEPHMERTANBLHBIX HCCNICIOBAHUIT TSt H3YHCHHS CBOHCTB BEIECTB M HX PEAKIHOHHON CIOCOOHOCTH.
OCHOBHBIMH 32JAYAMH H3YUCHMS JUCIHILIHHBL SBIAIOTCS: M3YUCHHE XUMHYCCKUX CHCTEM, H3YyUeHHE
(QYHIAMEHTATBHBIX 3aKOHOB XHMHH; H3y9eHHUE CBOHCTB BELIECTB U HX PEaKIMOHHOH CIOCOOHOCTH.

2. Mecro ancunmmasl B crpykrype QOIL:

Hucuunauna “Xumus ~  spiasercs 6a30BOH JHCLHHIUIHHON ecTecTBeHHOHay4Horo nukia (b1.5.13) npu
[OJTOTOBKE OAKAIABPOB IO HAIPABJICHHI) «IICKTPOHHKA ¥ HAHOWICKTPOHHKA» H HEeoOXoauma s
W3YYEHHS TTOCISAYIOMNX JUCIHITIMH — «MaTEPHANB] JIEKTPOHHOH TEXHUKHY, «TEXHOJIOTHS MaTepHAIoB
MHKDPO- W HaHODTCKTPOHHKHY», «TE€XHOJOIHS KPEMHHCBOH HAHOXICKTPOHHKH», «METOABI aHaiW3a H
KOHTPOJIsi HAHOCTPYKTYPHPOBAHBIX MATEPHATIOB U CHCTEM», «0€30aCHOCTh HH3HEACITEIBHOCTID) |

3. TpeGoBanust K pe3yJibTaTaM OCBOCHHS JTHCHHILIMHBI:

[Tporiece H3yHeHNS [MCIMILTHHB! HallpaBiieH Ha QOPMHPOBAaHHE CIICAYIOMMX KOMIICTCHIHH!
OIIK-1(cnocobrocmes npedcmasiime A0eK8AMHYIO COBPEMEHHOMY YPOBHIO 3HAHUU HAYYHYIO KAPMUHY
MUpA HA OCHO8E 3HQHUS OCHOGHBIX HOJIOJICeHUL, 3aKOHOE U MemoO08 eCMeCMEeHHbIX HAYK U
Mamemamuru)

OIIK-2 (cnocobHocmes 6biA61sMb  €CMEeCMBCHHOHAVUHYIO CYIHOCHTE Npo0.eM, GOSHUKAIOWUX 6 X00e
NPOGECCUOHAILHOTI  OEsIMETOHOCIY,  NPUBTCKAMb 018  UX  DCUeHUs  COOMBEMCMEYIOWUT  (QU3UKO-
MamMeMamuyeckul annapam)

OITK-5  (cnocobuocmb  uCHOIL306aMb  OCHOGHbIE — Npuemvl  oOpabdomru U npeocmasieHus
IKCHEPUMEHNATbHBIX OUHHbBIX)

B pesyibrare H3y49eHHs AHCIUILUIMHEL CTYACHT HOJIKEH:

3name: ocrosHbie NOHAMUS U 3AKOHBL XUMUL, TNEOPETMUYECKUE OCHOEbI CINPOEHUS 6EUjeCmBa, C60UCMEa
Geujecms U Ux PeaKyUuoOHHYIO CROCODHOCHb, VCI08USL NPOMEKAHUS pedKyul, (akmopbl, elusdiowue Ha
CKOPOCMb U HANPAGIEHUE NPOMEKAHUA PEAKYUU, IHEPLeMUYEeCKUe UIMEHEHUA 6 npoyecce NPOMeKaHus
PeaKyul, 3KOHOMEPHOCIU NPOMEKAHUS 2.1eKMPOXUMUYECKUX NPOYECCO8, NPOYECChl KOPPOSUU MEMANTO8
U Memaoobl 3Aumbl OM KOPPO3UU, RPOYECCbl, NPOMEKAWUE 8 2eMEePO2eHHbIX CUCTNEMAX NPU USMEHEHUU
GPaz06020 pasHosecus.

Ymems: ucnorvzoeame meopemuueckue  3HAHUA O PEUMEHUA  NPAKMUYECKUX — 3a0a4, Ol
UHmMeEPRpemayuu pe3yNbmamos 3KCUEPUMEHING, UCHOAb306UMb AICOPUMMbL PEULEHUS NPAKMUYECKUX
3a0au.

Bnaoemv: nasuikamu cAMOCMOSMeNbH020 NOUCKA uHopmayuy U npopadomxu  meopemuieckozo
MAMEPUQLA; HAGLIKAMU HOCMAHOGKY  Yelel U 3d0dy IKCNepUMEeHmd, UcxXo0a U3 meopemuyeckux
APeONOCHIIOK, HABBIKAMU  00PAGOMKU  PE3YTbMAIN0E IKCHEPUMEHINA € UCNOIL30BAHUEM (DUIUKO-
MAMEMAMUYECKO20 ANNAPAMA, HAGLIKAMU NPOEEOEHUA IKCHEPUMEHM.
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4, O0beM JHCHHILITAHBI U BH/ABI y4eOHOI padoTnl

O6mias TPYAO0EMKOCTh JHCLMIUIMHBI COCTABISET 4 3a9€THBIX ¢/IHHHLIBL.
1

Bu yueGroii paboTsl _ Cemectpsl
Beero wacos - —— T
AYIHTOpHBIE 3aHsTH (Beero) Wi oA i, l I ]
Tt s B romuncae: | o . .
Jlekuuu Ea—— ] 26 | 26 {
JlaGoparopHsie pabotst (JIP) _ o 1s 16 | '
[NpaktThyeckue 3ansaTua (113) 18 J 18 |
Cemunapsi (C) [
Kouoksuymbl (K) ]
Kypcopoii npoekt/(padora) (aVAHTOPHAA Harpy3Ka)
Upyeue sudet aydumoproii patonet _ {
CamocrositeasHas pabora (Beero) 1) . _{.___ 84 | 84
B oM YHCIC, RSSO | o - =
[lpopaloTka JIeKUHOHHOIQ MATEepHLIA 18 | 18 ' [
CocTaB/IeHHE KOHCTIEKTOB i 2 2 | '
[loaroroska K IPAKTHYCCKHM 3aHATHAM 20 20
[Moaroroeka k JabopatopHbiM padotaM 8 8
| B npoMesky ToUHOIl aTTecTaliu (3K3aMeH) . 36 30
OO6wasn TpyA0eMKOCTh Yac 144 144
3auernsie Exnnuust Tpynoemkoctn | 3
5. Conepikanne qHCUMILTHHBI
5.1. Pasjiennsl AHCHHILTAA B BHALI 3aHATHH
sl
N - I
No E 5 g £ E E i % g g dopMHupyeMBle
e Haumenopanue pasaeita JUCUUILTHIIL] z gz g 5 |2 \,§ i KOMMETEHIUH
: = | 28|58 |C=§ £°
&
I OCHOBHbIE TTOHATHA ¥ 33KOHbI XHMUH. 2 4 6 OIIK-1, OTIK-2
2. | Crpoenue atoMa. [leproanueckuil 3aKon u 4 OIIK-1, OIIK-2
NEPHOANUECKAR CHCTEMAa XHMAYECKUX JIEMEHTOB 4 2 10
.. Menpeneesa.
3. | XumMuyeckas CBA3b. 4 2 4 10 | OIIK-1, OMK-2
4. OCHOBHBIE KJ1aCChl HEOPTaHHYECKUX COEIUHEHU, 7 ) 4 g OI@IK-1, OTIK-2
- | PeaxunonHas ciocoOHOCTD BEILECTB.
5. | DHepreTHKa XUMMIECKHX NIPOLECCOB. XHUMUHYECKasn 3 A ) p 16 OIIK-1, OIK-2,
TePMOIHHAMHKA. OTIK-5
6. XuMuueckas KHHeTHKa. XUMHYECKoe paBHoBeECHE. 3 4 3 8 18 OIK-1, OIIK-2,
OIIK-5
7. SJ}eprOXMMHLxecxHe npoueccel. Kopposus 6 4 . 9 2 Of1K-1, OTIK-2,
METa/LI0B. OTK-3
8. | da3oBble paBHOBECHA B FeTEPOTEHHbBIX CHCTEMAX, 4 4 5 g 18 OIK-1, OIIK-2,
OIK-5
5.2. CosteprRanue pas/ieJ1oB AHCUMILIHL (110 JTEKIMAM)
Ne | HanmmeHoBanue ) TpyaoeMxocTs Dopmipyembie
CofepkanHe pa3iesios KOMITETEHIUH
wn pasjesion (4ac.)
i. Crpoeune aroma. | CTpoeHHE aToMa M NEPHOIMUYECKA CHCTEMA DAEMENTOB. 4 OTTK-1
HSDHO,’IHL{BCKPIﬁ KBanTopo-MeXaHHYecKas MOJACIL aToMa. ATOMHAs ()DGHTEUIL,
38KOH H Gopma aToMHBIX opOuTaneit (s, p). Kranrospie uncia. [punuun
HepHOARUCCKas [Mayau. Mpasuio ynaa. [Ipasuio KiaeuxoBekoro.
CHCTEMa HCDMO,&H‘ICCK&H CHCTEME U NOPAI0K 3an0AHCHHR
XHUMHUYCCKHX FHEPIETHHECKNUX }'D()BI!CH B CTPYKTYDE aT0Ma. PaﬁlHbeI aToMoB
NIEMEHTOR H HOHOB. T)JIC}(Tp()O'I‘pHI.IZlTC.’IblIUCTL. jlldpl‘)‘lﬂ HOHW3ALHUH,
H,I’I.MCH}J.CHCCB& CPOJACTBO K 3IICKTPOHY. HMaMenenye ¢soficTs 1IeMeHTOB 1 HUX
coeaunnenuit no NEPHOAaM H I'PYTHIAM,
2. Xumuueckas Ocnosubie BHAL XHMuYeckoi caasn. [pupoaa xuvudeckoh 4 OTIK-1
CBA3b. CBA3H. Xapamcpucmxu xunmuueckod ceszu. Kopasaenrnas CBS3b,
MEXAHM3IMDI CC o6pa303almx: OGMCHHbm, HOHOpHO-
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axuenropnbtit, [onspuocre kopasienTHoH ces3u. Teopus
BAJCHTHBIX CBA3CH H 0OBbACHCHHE BAACHTHOCTH J/1CMCHTOR
METOA0M BAICHTHBLIX cBaselt. OcronHoe ¥ Bo30yxaenioe
coctosHue atoma. [TpocTpanersensas CTPYKTYDa MOJRKY L.
Tunst ceszeht — o, 1. Monmas csazs. Merainnuecxas cassn.
duzrueckoe coctodnue pewtecTea. Teepaoe Teno. JHeprus
KPHCTAJUTHUECKO’ petieTkH. THITE KPHCTATTHIECKHX CTPYKTYD
M WX CBOHCTBA.

OcHOBHbBIC
KIaCChE
HEOPraHMUECKHX
coequHeHnH.
PeaxuuorHas
criocoBHOCTL
BEHIECTR.

KnaccuHkanus XHMHHECKHX coeantennit. CTerneRb OKHCIEHH,
OcHOBHBIC KI2CCHI HEOPraHHYeCKHX coeanteHnit. KucnoTsl,
COJIH, OCHOBAIHS, OKCHIBL, HX KJACCHQHKALUA 1 XHMHUECKHE
coficTBa. KnenoTno-ocHosHble eoficTsa Bewlects. Crodcrsa
amboTepHocT. Peakinonag cnocoBHoCT aMPoTeplibixX
OKCHAOB U FHAPOKCHIOB. THib costel. H3mMenenue KHCIOTHO-
OCHOBHBIX CBOHCTE D/CMEUTOB 10 NEPHOLAM H IPyMaM.
DEKTPOINTLL. DISKTPOIHTHHECKAS AUCCOLIHALHS.

OIK-1

JuepreTHra
XHMHYCCKHX
TIPOLIECCOB.
Xumuueckas
TEPMOHHAMHKA.

Xumudeckas TepMoinHaMuKa. [ToHaTHE XMMHYECKOH CHCTEMBbL.
Tunsl cuereM. PaBiosecHoe cocTosHue cHeTeMbl. Thnel
TEPMOJAMHAMMHYECKHX NTPoLEccoB: o0paTtHMble, HEOOPATUMBIE,
CaMOTIPOM3BOJIBHBIE, PABHOBECHDBIE, OCHOBHBIC NOHATHA
TEPMOAMHAMMKH, BHYTPEHHAS OHeprus, pafoTa, TENIoTa.
IMepswiif 3akou Tepsoansamuky. [loustie sntaisnuu. Tensosoi
et peakUHu, SKIOTSPMHUECKHE U DILA0TEPMUUECKHE
peakuui. TepMOXUMHYECKHE VPARHEHHS H HX 0COGEHHOCTH.
CrasaapTHble Tes0Th 00pasoBanms seiects. 3axou [ecea,
cnelcTBre U3 3akoHa [ecca. INonsThe suTponuu. Bropol
TpeTHi 3aKOH TepModHHaMHiky. CaMONPOU30BOAbILIE NPOLECCHL.
DHTaNbIMHAHBI H SHTPOTHHAHLI (PAKTOPBI XHMHUECKUX
peakun#. JHeprus 'nGG6ca.

OIIK-1{

XuMuyeckas
KHHETHKA.
XUMHUECcKoe
PABHOBECHE.

Xumuueckas KuteTHka, [oMOTelnbie i reTeporeliHele peakiyu.
CKOpOCTh XMMHKUECKOf! peaktiii, PakTopbl, BIHAOLIHE Ha
CKOPOCTb PEaKLMK. BAnsiiHe KORUESHTPALMH HA CKOPOCTE
PeaKLMK. 3aKoH AeHCTBYOWMHN Mace, KOHCTaHTda CKOPOCTH
peakuMH. Banadue TeMIeparyps! Ha CKOPOCTb PEAKIIHH.
IpaBuio Baur-T'ofbha. Dueprus akTHsaluy 1 ypasHeHue
AppenHyca. 3aBHCHMOCTE CKOPOCTH DEAKLMHK 0T KATAAN3ATOPA.
Karanuz O6patumbie 4 HEOOPATUMBIC XMMHUYECKHE PEAKLH.
Xumuueckoe pasHosecue. Koncraiita paBHosecHs. 3aKoH
JeReTBYomnx Mace 114 pasrosecud. [Ipunnun Jle-Ilarese.
CHBHP XMMUYECKOT'O PABHOBECHS.

OIIK-1

Dnexrpoxumuie
CKHe [IPOLECCHI.
Kopposus
METaLIOB.

OKHCAUTEABHO-BOCCTAHOBHTEALUBIE Peakiyd, CTereHs
OKUCACHHS, OKHCIEHHE K BOCCTAHOBICHHE, DICKTPOAHbLE
NpoLEecchl. DIEKTPOANBI MoTeHuHan. Y pasHenue Heprcera.
ManbBaHKYECKUH 2JeMEHT. JACKTPOXHMHUECKHE MPOLECCHL.
DNexTPOABMIKYLLAL CHIIA FANBBAHHUYCCKOIO MIEMENTA,
CTanfapTHLIi BOAOPOAHLIH DNEKTPOR. JIEKTPONH3 B pacijiane,
J1eKTpoan3 B pactsope. 3akousl Papajes. Buixox 1o Toky.
Koppo3us Metaion: XUMHUeCcKas. WICKTPOXUMHYECKas. 3alinTa
METAIOB OT KOPPO3HH.

OIlK-1

Gazonble
PABHOBECHS B
reTeporeHHbIX
CHCTeMax

cuctema. [1papuno ¢as F'nbbca. Crenchn cBoBOALL, KOMIOHEHT.
(OHOKOMIIOHEHTHbIE CHCTEMBL. JIMarpavMma cocTosHus BOABL
HuarpaMMbl JIABKOCTH ABYXKOMIOHEHTHBIX CHCTEM,
JprexktHka. [IpaBuno puivara. Teepabie pacTsBopoLl ¥ HX THIILL
P Hu3HKO-XMMHIECKHIT AHAJIMA.

OTIK-1

5.3. Pasneiant AncHunIHHbLI H MEKIHCHUILTHHAPHBIC CBA3H ¢ 00ecrneYHBaIONIMMH (TP IbIXY IIHMH)

U ofecrieTHBAeMbIMH (I10C/ISIYOHIHMH) THCIHINIHHAMH

Ne HanmenosaHue Ne Ne pazienoB nanHo THCUHTAMHLE W3 Tabi5.1, it KOTOPHIX HEODXOANMO
i 00eCTe HBAIO X H3ydeHHe obecneynBaroinX ([PeIblAY LX) U 00eCTIeUHBaeMbIX
(npensl Iy ) B (1oCye AYYOILMX ) THCHHIUTHH
00eCIeUHBAEMBIX | 2 3 4 S 6 7 8
(MoCe AYIOWMX) JHCUMIUIHH
Ipeapinyiime JUCUHIVINHBI
1. Duznxa “+ + + + + + + +
2. Maremaruxa + - + + + + - +
Tocneaytomme AMCUAILIHHBL
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1. | Marepuaisl 3J1eKTPOHHOM + + + + + + + +
TEXHHUKH

2. | Texunonorus MarepHanos + - + + + + + +
MHKPO- 1 HAHOJIEKTPOHUKH

3. | TexHonorust KpeMHUEBOH + + + + + + + +
HaHOBJIEKTPOHHKH

4. | MeToas! anANH3a H KOHTPOJIS + + - + - + + +
HaHOCTPYKTYPHPOBAHBIX
MaTepHATIOB H CHCTEM

5. | besonacHocts + + - -+ + + + +
JKH3HEACATEILHOCTH

5.4. CoorBeTcTBHe KOMIETeHIHI, GOPMHPYEMBIX PH H3YYCHHH AHCUHIUIHHBL, H BUAOB 3aHSTHH

CornacoBaHa Ha noprtane Ne

Ilepeuens Bunbr 3ansarut DopMBbl KOHTPOJS
KOMIIETEHLIHH Bl Tla6 [Ip. KP/KIT | cpC (npumepui)
OIIK-1 + + + + Koncnexr, ycTHbIH OTBET, IIpoBepKa HHAXBUIY ATbHbIX
~ 3ajaHuii, KoHTposibHad paboTa, 0THeT Ho NabopaTopHOi
,,,,,,,, ) pabote
OI1K-2 + + + YCTHBIH OTBET, POBEPKA UHAMBULYAIbHBIX 3aAAHMIA,
KOHTpOJIbHAA paboTa, 0TUET 110 JabopaTopHOH paboTe,
BBIIIOJIHEHHE J1a00paTOpHOH paboTsl
OI1K-5 + + VCTHBIH OTBET, BEINIOJIHEHHE JTabopaTopHOi paboTsl,
OTYeT 110 JJabopaTopHoH padote

JI — nexuust, [lp — mpakTHHeckye U ceMUHapekue 3auaTus, J1ab — naboparoprsie padotsr, KP/KII —
Kypcosas pabora/mpoekt, CPC — camocrositesibHast pabota ¢TyIeHTa

6. MeTtonnl ¥ popmbl opraHuzanui obydeHus
TexXHo10rHi HHTePAKTHBHOrO 00yYeHHd PH pa3HbIX GopMax 3aHATHI B Yacax

\\\\\7 Dopmbt )’Ieku;m [MpaxtHyeckue JlaboparopHsie Beero
MeToab (uac) 3aHATHA (Yac) paboTbi (uac)
IT-meronmpl (MpoBeaeHue 3aHATHHA B popme Gecel ¢ 4 4
HCTOJIB30BAHNEM NPE3EHTALMI)
Pabora B koMaHe (IpOBEICHHE 3AHATHI ¢ 4
MCITIOIb30BAHHEM KOMAHAHOIO pelieHys ) 2
MOCTABIEHHBIX 3a0a4 C WIEMEHTAMH
CAMOKOHTPOJIA1)
HTore HHTepakTHBHBIX 3aHATHH 4 2 2 8
7. JlaboparopHbIi NIPAKTHKYM
Ne Ne pazpena Hanmeroparue 1aGopaTopHLIX paboT Tpyno- KoMnereHuuu
wn JUCLHTIMHBL M3 eMKOCTh
Tabs. 5.1 (qac.)
1. ‘ 3 Onpenenenye Tennoporo »Gpdexta peakiny IIeATPATH3ALMH 4 OIK-1, OIK-2,
OIIK-5
2. 6 CKOPOCTb XMMHUECKHX peakiinil. X uMHUCCKOS PABHOBECHE. 4 OTIK-1, OIK-2,
‘ OI1K-5
3 7 Daexrpous. Kopposus 4 Of1K-1, OIK-2,
OI1K-3
4. 8 JiuarpamMmMa rIaBkOCTH JIBYXKOMMOHEHTHONH CHCTEMB! 4 OIIK-1, OIIK-2,
OIK-5
8. [lpakTuyeckne 3ausTH (CEMHHAPDI)
I Ne } Ne pasaesa l TemaTuka npakTHIECKHX 3aHATHH (CCMUHAPOB) { Tpyao- [ Komnerenuuu
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n JUCLHILIHHBL U3 EMKOCTh
tabn 5.1 (wac.)

1. 1 QCHOBHBIE NOHATHA H 3AKOHDLI XUMHH 2 OIIK-1, OIIK-2

2 2 Crpoenue aroma. [Teproaudeckuil 3aKOH H NEPHOAMYECKAS CHCTEMA 2 OTIK-1, OI1K-2
XUMHHeckHx snementos j1.H.Menjeaeena.

3. 3 XuMHYECKAR CBASD. 2 OIIK-1, OIK-2

4, 4 OCHOBHBIE KJ1ACChl HEOPraHHYECKMX coeauHeHnl. Peakunontas 2 OIIK-1, OfIK-2
crocoBHOCTL BELLECTR.

- 5. 5 JHepreTyka XMMHUYECKHX NPOLECCOB. X HMHHECKas TEPMOAHHAMUKA, 2 OIIK-1, OI1K-2
6. 6 XuMuueckas KMHETHKA, XHMHYECKOE PaBHOBECHE. 3 OT1K-1, OIMK-2
7. 7 InekTpoxuMHyecke npoueccsl. Kopposusa MeTanios. 3 OlK-1, OIIK-2
8. 8. Dazopbie PABHOBECHS B FETEPOTEHHbIX CHCTEMEX. 2 OIK-1, OIK-2

9. CamocTosTe/ibHast pabora

Ne Ne pazzena TemaTrka camMocTosTeIbHOH padoThl Tpyno- Komne- Koirposs BbnONHEHHS

wn JHCHHIUIHHDL (Oemainuzayus) eMKOCTDb TEHUHH paboTsi

w3 1abu. 5.1 (4ac.)
1 1 CocraBneniye KOHCNEKTa N0 TEME pasiea 2 OIIK-1 Konenext, ycTHbi oTBET

(Ipeamer xHMHH. ATOMRO-MOJIEKY I2DHas
Teopust. OCHOBHBIE MOHATHS ATOM, MOJICKY.I4,
MOH, XHMHYECKHH DiemenT. TlpocTsie # CII0KHDBIE
seuiectsa. Moss, MoaspHas macca, JKBHBANICHT,
JKBHBaneHTHAs Macca. CTEXHOMETPHYECKHE
JAKOHBI: JAKOH DKBUB&JICHTOB (TIOHATHE
IKBHBAEHTA U OKBUBAJICHTHON MACCHE), 3aKOH
MOCTOSHCTBA COCTARA XMMHUCCKHX COEIHHEHHH,
["a30Bble 3aKOHBL 3aKOH 00bEMHBIX OTHOIICHUH,
3aKOH ABOrazApo, 3aK0H JKBHBAJIECHTOB)
IToAroTOBKY K MPAKTHYSCKOMY 3AHATHIO. 2 OTIK-1, ITposepka
(Pewenue 3a1au no Teme. Mumpnayanpibie OTIK-2 HHAHBHAYANLHBIX 3aaHHH,
3aaHHA TI0 TEME pasaeaa) KOHTpoJbHas pabota

2 2 [TpopaboTka JeKUHOHHOTO Martepraia 2 OI@K-1 KoHcnexr, yeTHell 0TBET

[ToaroToBka k HPaKTHYECKOMY 3aHATHIO. 2 OITK-1, IpoBepka
(Peurenue 3agau no teme. Muausnayaabtsle OITK-2 WHJMBHIYAJIBHBIX 3aRaHHHA,
JaAaHKs O TEME pasiena) KOHTpOJbHas paboTa
3 3 [IpopafoTka AeKUHOHHOTO MaTepHana 2 OITK-1 KoHcnexT, yeTHBH 0TBET
[ToaroroBka K MpakTHYECKOMY 3AITHIO. 2 OT1K-1, [TpoBepka
(Peurenue 3anau no teme. MnausnayaibHuie OI1K-2 HHIMBHIYaIbHbIX 3a]aHHH,
3aJaHMs TI0 TeMe pa3fiena) KOHTpOJbHas pabora
4 4 [MpopaboTka NEKUKOHHOTO MaTepHaia 2 OI1IK-1 Konecnexr, yeTHEIH OTBET
IMoaroToBka K NpakTHYECKOMY 38HATHIO. 2 OIIK-1, ITpoBepka
(PeweHue 3aaa4 o Teme. MauBHAyanbHbIe OTI1K-2 WHIMBUIYaNbHBIX 3aJaHHH,
3K 110 TeME pa3fiena) KOHTpO/bHag pabota
5 5 IpopaboTka TeKUKHOHHOTO MaTepUaia 3 OlTK-1 Koucnekr, ycTHBIH 0TBET
Toaroroska x NpakTHHECKOMY 3aHATHIO. 2 OIlK-1, Ipoeepxa
(Pemwrenne sanau no tese. Muausnayanshpie OITK-2 HHAHBMIYQJIEHBIX 3aaHUH,
3aJaHUsA 110 TEMS pasiena) KOHTpOJIbHas paboTa
Toaroroeka k naboparopuoit paGore 2 OI1K-1, Brmonnenue
OT1K-2, naboparopHoli paboTeL,
OI1K-5 otuer no 1abopatopHoit
pabore
6 6 TpopaboTka AeKUHOHHONO MATSPHA TS 3 O@K-1 Koncnexr, ycTHbIR oTBeT
HoaroToBka K IpakTHUECKOMY JUHATHIO, 3 OJTK-1, [Tposepka
(Pewenue 3a3a4 no teme. MuaupuayaisHble OTIK-2 WHAWBUAYAIBbHBIX 3aIaHHH,
3aatis [0 TeMe pasiena) KOHTposibHas pabota
Hoaroroska k naboparopuoit pabore 2 OTIK-1, Brinonnenue
OI1K-2, nabopatopHoit paboTsl,
OTIK-5 oTYeT no 1aboparopHoi
pabore
7 7 ITpopaloTka AekUMONIOro MaTepHana 3 OTTK-1 KoncnekT, yeTHbli 0TBET
[ToaroToBka x NPAKTHYECKOMY 3AHATHIO. 4 Ol1K-1, [Tposepka
(Pemrenne 3aaa4 no teme. MiauBuayaibible OTIK-2 HHAWBHAYATLHBIX 3a0aHHUH,

CornacoBaHa Ha noprtane Ne

454




JA@HHUS N0 TeME pasaeia) KonTpoibias pabora
Hoaroroska k nabopatopiod pabote 2 OIIK-1, Boinondenue
OI1K-2, naboparopHoit paboThl,
OI1K-5 otyet no naboparopuoit
pabote
8 8 IIpopaboTka AEKLHOHHOTO MaTEpHATA 3 OI1K-1 KoHcnekT, yeTHbIN oTBET
[oAroToBKA K NPaKTHHICCKOMY 3aHATHIO. 3 OITK-1, [posepxa
(Pewenne sagad no teme. Muausu) ajbisie Ol1IK-2 WUHAMBHAYAIbHBIX 3a0aHHH,
3a0aHHA 110 TEME pamcna) KOHTPOJbHAS pa60Ta
Moaroroska x naboparoproi pabore 2 OrllK-1, Brinoanenue
OI1K-2, nabopaTopHol paboThl,
OTIK-5 or4er no naboparopHoit
pabore
[ToaroroBka K HK3ameHy 36 JK3aMeH
10. IlpamepHas TeMaTHKAa KYPCOBBIX 1poeKkToB (padoTr)
KypcoBoii npoekT (padoTa) He 11peJlycMOTPEeH YUeOHBIM [LTAHOM.
11. PefiTuHroBast cHcTeMa /119 OIEHKH YCIIEBAEMOCTH CTY/I€HTOB
Tab6anna 11.1 bannpHele OLEHKH JIUIST 37IEMEHTOB KOHTPOJTS.
MaxkcuManbHbIi , . MaxkcHManbHbIH
) o MaxkcumaibHbIH )
JsieMeHTHl yUeOHOH AesTeIbHOCTH Gann wa 1-yio K1 Has 3a rnepHoa Oan 32 nepHOx Beero sa
¢ Hayana - . mexay 2KT u na CeMecTp
mexay [KT u 2KT
cemecTpa KOHELL ceMecTpa
YeTHbI OTBET 10 5 5 20
HupupunyanbHoe 3aflanye 4 2 2 8
KonrponsHas pabota 10 5 S 20
Korcnexr 2 2
Jlaboparopsas pa6ota | 2 6 8
KoMIOHEHT CBOEBPEMEHHOCTH i i 2
HT1oro MakcuMym 3a nepuoa: 27 15 18 60
Crana 3K3aMeHa (MaKCHMYM) 40
Hapacrarominm nrorom 27 42 60 100
bajuloBasi packJjagka VISl ONeHKH OTBETa HA DK3aMeHe
Ne ponpoca PopMa Bompoca MaxcuManpHbLi Oain
‘ 1 TeopeTnueckuit Bonpoc (pasaens! 1-2) 5
2 Teoperuyeckuii Borpoc (pasznesbl 3-4) S
3 Teoperudeckuil Borpoc (pasgessl 5-6) 5
4 Teopernueckuii Bospoc (pazgesnsl 7-8) 5
5 Sagava (pasgenst 1-2) b
6 3anava (pasgens! 3-4) S
7 3agaua (pasgesibl 5-6) S
8 3agada (paszesnsl 7-8) 5
Hroro Bce Bonpochs! 40
Tabanua 11.2 [lepecyer HaIOB B OMEHKH 38 KOHTPOJIBHBIC TOUKH
Bajiibl Ha JaTy KCHTPOJIbHOM TOUKH Ouenxa
2 90 % oT MakcHMalbHOM cyMMbl Hatos Ha aaty KT 5
Ot 70% 10 89% 0T MakcHMabHOMH CyMMB 6asinios Ba aary KT 4
Or 60% 1o 69% 0T MakcUMaILHON cymmsl fas1os Ha naty KT 3
< 60 % ot MakcHMIBHOH CyMMbI Daitos Ha naty KT 2
Ta6smua 11.3 - Ilepecyer cymMbr 6/UIOB B TPAJAHIHOHHYIO H MEXKIYHAPOIHYIO OLICHKY
Ouenka (FOC) Hrorosas cymma Gannfm, YUHTBIBAET YCHELUIHO Ouenka (ECTS)
CAAHHBIH dK3aMeH
5 (0TnHUHO) (3a4TEHO) 90 - 100 A (0oTH4HO)
4 (xopoiio) 85 -89 B (Oqub XOpouio)
(saureHo) 75 -84 C (xopotuo)
70 - 74 D (y#OBIETBOPUTENLHO)
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3 (ynOBIETBOPHTENBHO) 65 - 69

(3a4TEHO) 60 - 64 E (nocpedcTBeHHO)

2 (HEYIOBJICTBOPHTENBHO),
_{He 33uTeHO)

12 ‘Yuebno-meroquueckoe u HHPOPMALHOHHOE 00ecTIeHeH e AMCIIHILTHHbI:

12.1 OcHoBHas JAHTepaTypa

1. Koposus H.B. O6mas xumus : yuebuuk s 8ry3os / H. B. Koposun. - 7-¢ u3a., ucnp. - M. : Beicoras

wkona, 2006. - 556[4] ¢. : w1, Taba. - (ITobeanurens KoHKypca yueOHHKOB). - bubnuorp.: ¢. 546. -Hpezuw

yKas.: ¢. 547-558. (aymmr: 218 5x3; cusl: 1 ok3.; cusS: 1 3k3.; Beero 220 9k3.) :

2. OcHoBsl 06medt 1 gusmyeckolt xumun [DnekTporHbIH pecypel: Yuebnoe nocobue/ M.B. Tuxonosa,

WA Exnmosa; Tomckuil rocy1apcTBEHHBIH YHMBEPCHTET CHCTEM YIIDABJICHUS W DAHODJICKTPOHUKM

(Tomck), Kadenpa paquosieKTPOHHBIX TEXHONOTHH W IKOJOrHYECKOr0 MOHHTOPHHIA. - JNEKTPOH.

tekcToBbie nad. - Tomck: 2015, 200 ¢. ( https://edu.tusur.ru/training/publications/5136)

12.2 Jlonoaaurte/ibHas JaTEPaTypa

1. Tnarxa H.JL O6mas xumus : yuebnoe nocobue st sy3os / H. JI. I'mueka. - 11-e w3p. - M.-JLL

Xumus, 1964, - 688 ¢. : air., Tabs. - Fimen. ykas.: ¢. 669-670. - Ilpeam. ykas.: c. 671-688. (aymn: 37 3k3.;

BCero 37 9K3.)

2.. AxmeroB H.C. Heopraumueckass xumus @ yuebHoe nocobue mus Bysos / H. C. Axmeros. - M. :

Beiciras mxomna, 1969. - 638[2] ¢. : wi. - Ipeam. ykas.: ¢. 629-639. - b. 1. (cu3l: 1 3x3.; aymm: 12 3k3.;

cu35: 2 3K3..; Bcero 15 5k3.)

3. Xumus: YueOroe mocobme / I'. B. Cmupnos, I'. M. Slkynwna; Munucrepcrso oOpasoBaHus

P’O’c‘cnﬁcxoﬁ Qenepanun, ToMCKHH rocylapCTBEHHBIH YHUBEPCHTET CHUCTEM  YIPaBICHHS H

panuosiexTpoHuKH, Kadenpa TeXHOTOrHH pagHosIeKTpoRHOM anmapaTypsl. - Tomck @ TMIYIO, 2000. -

157 c. :mn. (aysim: 27 9K3.; cusl: 3 5Kk3.; cusS: 19k3.; Beero 31 ak3.)

4. Timauaka HJL 3anauu v ynpaxuaenus no obmel xumuu : Y aeGHoe nocobue ast Bysos / H. JI. Imunxa. -

20-e u3xt., crepeoru. - M. : Xumus, 1973, - 263[1] ¢. : un. - B. w. (aysin: 37 ox3.; cuzl: 19k3.; Beero 38

9K3.)

5. Yukun E.B.  Xumus [Tekcr]: yaebroe nocobue / E. B. Unkun; MUHHCTEPCTBO 06pa3oBaHus U HAYKU

Poccmiickolt  ®enepatmu, Tomckudt rocyaapCcTBEeHHBIH  YHHBEPCHTET CHCTEM  YOPABICHHS |

pamuosnexrporuku (Tomek), DaxkymbreT MucTaHUMOHHOTO 0OydeHus. - Tomck: Jmp Komrent, 2012. -

170 ¢, . - Bubmmorp.: ¢. 157, (aymm: 57 ax3., ca3l: 3 9K3., cusS: 2 9K3.; Beero 62 9K3).

6. Xumus [DnekTpoHHBIH pecype] : ydeOHOe mocobue / E. B, YuknH ; ToMckuif rocynapCTBEHHBIH

YHUBEPCHUTET CHCTEM yripamieHust W paguodniekTpoHukd (Tomck), Kadeapa pajanosnexTpoHHBIX

TEXHOJIOTHA ¥ IKOJIOTHYECKOrO MOHHTOPHHTA. - DIEKTPOH. TEKCTOBbIE JaH. - Tomcek : [6. n.], 2012, - on-

line, 170 c. - b. 1. ( http://edu.tusur.ru/training/publications/1 138)

12.3 Yuebno-meToanyeckne nocodus H NporpaMmMHoe obecredeHne

'  JLas obecneveHHss JHCHHILTHHBI HCMOJIb3YIOTCS caeaywmue YMIL:

1. Xumus [DiextporHBIH pecypc]: MeToandeckue yKasanus st [IPOBE/ICHAS [IPAKTHYECKAX 3aHATHH 1
OpPraHu3alli| CaMOCTOSTETBHOM paboThl CTYNCHTOB No aucunurmHe «Xumasy/ Tuxonosa M.B;
2015. - 21 c. (https://edu.tusur.ru/training/publications/5137)

2. Yuxun E.B. JlaGopatopnsie paGorer mo xmmuu [Texer]: yueOHO-MeTommdeckoe mocobue / E. B.
Yukun; Munucreperso obpazosanus v Hayku Poccuifckolt ®enepanun, ToMckuil rocyaapeTBeHHBIIH

. YHHBEDCHTET CHCTeM yripaBieHus u pamuoonexrpornki (Tomck), Kadempa pamuodieKTpOHHBIX
’rg)(ﬁonomﬁ U 3KOJIOTHYEeCKOTO MoOHHTopunra. - Tomck : TYCVYP, 2012. - 77 c. : un., Tabn. -
bubauorp.: ¢. 73. (ayst: 45 k3., cusl: 3 ok3., cus5 : 2 5K3.; Bcero 51 9k3.)

3. Umkun E.B. COoprux 3amau no obmei xumun [Texct] : yueOHo-meronuueckoe nocobue / E.
B. UYnknn; pen. kann. xum. Hayk A. M. [ananos; pen. C. 5. Asekcanaposa;, MUHHCTEPCTBO
obpasoBanus u Hayku Poccuiickoit ®eneparmn, TOMCKHE rocyaapcTBEHHBIM YHWBEPCHTET CHCTEM

~ ynpamienus U pagnoanektpoHuku (Tomck). - Tomck: Tomckull rocyzapCTBEHHBIH YHHBEPCHUTET

’  CHCTEM YTIpaBIeHHs H PajiHoJIeKTPORHKH, 2015, - 296 ¢. (P3TOM: 50 ox3.; cusl: 1 3k3; cus5: 5 9k3,;
ayHI: 48 7K3.; Beero 100 9x3.)

4. Ynkun E.B. Jlabopatopseie paGoTel 1m0 XMMHH |[DJeKTpoHHEIH pecype] : yueOHO-METOAMECKOE
nocobue / E. B. UYurxun ; ToMCKHE rocyJapcTBEHHBIH YHUBEPCHTET CHCTEM YIIPaBICHHS H
paguodiektpoHukn  (Tomck), Kadeapa paamosnexTpOHHBIX TEXHOJIOTMEH M IKOJOIHYECKOTO
MOHHTODHHIA. - DJEKTPOH. TeKcToBhle naH. - Tomck: [6. w.], 2012. - on-line, 78 ¢. - b.

Huxe 60 6asut0B F (HeyROBNETBOPHTENLHO)

‘ 9
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( http://edu.tusur.ru/training/publications/3020)

Yukun E.B. COopHuUK 3a1a4 U ylpaxHeHHH 110 o01ed XuMuH [ DiekTpoHHBIH pecype| / E. B. Yukun;
ToMckuit rocyl1apcTBEHHBIH YHUBEPCHTET CHCTEM YIPABICHHS M PaJHo3IeKTpoHHKH (ToMck),
Kadenpa paasoIeKTPOHHBIX TEXHOIOTHH U IKOIOrHUECKOT0 MOHUTOPHHTA. - DIICKTPOH. TEKCTOBBIC
JaH. - Tomcek: [6. 1], 2012. - on-line, 220 ¢. - b. . (http://edu.tusur.ru/training/publications/642)
MeTtoguyeckne yKa3aHHS N0 HNPAKTHYECKMM  3aHNTHAM, JaloparopHbiM  paforaM H
CAMOCTOSTEbHON padoTe mpHBeAeHbI B YueGHO-MeTOIHUeckoM rocobun [1], a Taxxe B YuelHo-
MeToanYecKoM nocobuu [3], tasa 1, ctp.21-33; rnaBa 2, c1p.39-46; ritasa 3, crp.57-64; rmasa 4, c¢1p.77-
95; rimasa 5, c1p.106-119; rnara 6, ctp.129-155; rnaa 7, crp. 169-178; riasa 8, 200-215; ctp. 216.

12.4 basp! JaHHBIX, HHPOPMAHOHHO-CIIPABOYHBIE H IIOHCKOBBLIE CHCTEMBI

http://edu.tusur.ru — Hay4H0-00pa30BaTe ILHBIH TTOpTA

http://www.chemistry.narod.ru, http://www.xumuk.ru — MHQOPMAIHOHHO-CIIPABOYHBIC PECYPCHI
http://elibrary.ru — HayuHas s7eKTpoHHas OHOIHOTEKA

http://www.twirpX.com — 3TeKTPOHHBIE KHATH 10 XUMHH

13. MarepuaabHo-TexHHYecKoe ofecriedeHHe TUCHHILVIMHBI: XHMHYECKas [10CY/1d, XHMHUECKHE
PEAKTHBBI, KAJIOPUMETpPhl, HalOp apeoMEeTPOB, BOJASHAs OaHs, TEPMOMETPBI, 3TEKTpHYecKas IUIMTKa,
MeTa/UIHYECKHE ¥ FpadUTOBBIC IEKTPOIDBI, INTATHBEI,

(91
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IIpunoxenne k padodel nporpamme

MUHHCTEPCTBO OFPA3OBAHMUS H HAYKH POCCUIICKON ®EJEPALIMHU

DefepaibHOe rocyAapeTBeHROe GIOMKeTHOE 00Pa3oBaTENbHOE YUPEKICHHE BRICIIETO NPOQECCHOHATBHOTO

00pa3oBaHus

T (POMCKHI IOCY IAPCTBEHHBIH YHUBEPCUTET CHCTEM YIIPABJIEHHS U PAJTHOIEKTPOHUKH

(TYCYP)
YTBEPKIAKOD
JlupexTop fenapramenta o6pasoBanns
(IpopexTop no yuebHo# padore)
,fy a »sx ILE. Tpostx

« » 2016,

®OH/I OHEHOYHbBIX CPEICTB IO YYEBHOW JUCLUITIJIAHE

XHMuA

Ypoedn 0cHOBHOI 0Gpa30BaTe/IbHON HPOrPaMMBbl GaxanaBpuar

HﬁupaBneHne NOArOTOBKH
IMpodunu:

®opma obyuenns
Qaxysbrer

Kadeapa

Kype

11.03.04 DjekTpoHHKa H HAHODJIEKTPOHHKA
MHuKp03/IEKTPOHHKA H TBEPAOTEIBHAS JIEKTPOHHKA
OuHan

31eKTporHoi TexHukn (OIT)

@3 (pusuyeckod 31EKTPOHUKH)

Cemectp 1

Yuebnblii nian Hatopa 2016 roga v HOCIEAYHOLUHX JIET.

IzaneH 1 cemectp
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1. BBEJAEHUE

- Qouy ouenodnsix cpenets (OOC) spasercs NpuloKeHHeM K pabouell rporpamMme AHCLHIUIHHEL

? «XHMHS» W npeacrasiser coboi coBOKYNHOCTD KOHTPOIILHO-H3MEPHTENbHbIX MaTepHaioB (THIIOBBIE 3afa4H

' (3amanms), KOHTPOJibHbIE PabOTbI, TECTBI M AP.) M METONOB WX HCIOJb3OBAHHA, fOpeHa3sHaYeHHBIX 114
HIMEPEHHS YPOBHSA JIOCTHXCHHS CTYAEHTOM YCTAHOBJIEHHBIX PE3yAbTaTOB o0yueHus.

GOC no aucuunuue «XUMUR» KCTONB3YETCs IPU NPOBEAEHHH TEKYILUEI0 KOHTPOJIS YCIIEBAEMOCTH H

[POMEXYTOYHON aTTECTALIHH CTYAEHTOB.
lepeuens 3akpernieHHbIX 38 TMCLIMILTMHON KOMIETeHLH npusezneH B Tabnnne .
- Ta6amua 1 - Ilepeyens 3aKpenIeHHbIX 33 AHCHUHITHHOH KOMIEeTeHuil

DopmyanpoBka
Kon Jransl GOPMHPOBAHAA KOMIETeHIHN
KOMIETEHIIHH
OIIK-1 cnocobrocme Ho/mkeH 3HaTh: OCHOBHBIE MOHATUS H 33aKOHBI XHAMHH,
HPeOCmasnaime  ddexeamuyio TEOPETHUECKHE OCHOBBI CTPOEHHS BELUECTBA, CBOMCTBA
COBPEMENHOMY YPOSMIO | BELIECTB H MX PEAKIMOHHYKO CIIOCOGHOCTD, YCIOBHS
SHANUL HAYUNYIO  KAPmMuiy | OpPOTEKaHUs peakuui, GaxkTopbl, BAMAIOIIME Ha
MUpa. na. ocHose  3nanul | CKOPOCTb M HAIPAaBCHHE  MPOTEKAHWA peaknu,
OCHOGHBIX NOMONHCEHUY, | JHEPreTHYECKUE H3MEHEeHHS B npoLecce IIPOTeKaHHS
3AKOHO8 u Memooos | peakuuH, 3aKOHOMEPHOCTH [pOTeKaHHs
CCMECIMEeHHbBIX  HAYK U | HCKTPOXMMHYECKHX HPOUECCOB, MPOLECCHl KOPPO3HH
MAmemanmuxu METAJLIOB W METOMB! 3aLUMThI OT KOPPO3HH, MPOLECCH,
- 1 OIIK-2 CHOCOOHOCHTL 661A615Mp | TIPOTEKAIOMIME B I'€TEPOTeHHBIX  CHCTEMAX  MpH
| €Cmecneen HOHAY Y HYIO H3MEHEHHU (Ha30BOIO PABHOBECHS.
CYyHocmo npodnem,
BOSHUKAIOIYUX g xo0e | JokeH yMeTb: HCHOMB30BATE TEOpPeTHUECKHE 3HAHUS
npogheccuonaTbHOT ANS pellieHna NPaKTHYeCKHX 3a4aY, /U HHTepIpeTalnn
OesIMeALHOCY, npueIexams | Pe3yIbTaToB SKCIIEPHMEHTA; HCIIONIB30BATh AITOPUTMBI
0.5 ux peuwienys | pellienns NpakTHYECKHX 3a1a4.
COOMBEMCMEYIOWUL PUTUKO-
e MAMEMAMUYECKUT Annapan
OIIK-5 crocoonocms ucnoavsogants | JIOJKEH BIAieTh: HABBIKAMH CAMOCTOATENBHONO OMCKA
ocnosble npueyvl | MHQOPMaLMK W NpopaboTKu TEOPETHYECKOIO
obpaboniku u | MaTepuajia; HaBbIKAMM [OCTAHOBKH LieNel U 3aaay
npeocmagaen s OKCHEPUMEHTA, HCX0A5 U3 TEOPETHYECKHX
IKCREPUMENMATLHBIX OaniblX | IPEANOCHIIOK; HABBIKAMU 00paboTKy Pe3yIbTaTOB
3KCIEPUMEHTA ¢ HCTIONB30BAHHEM (PH3HKO-
MaTEMATHYECKOIrO AMMnapara; HaBbIKAMU NPOBEIEHHS
JKCHEPUMEHTA.

2. PEAJIM3ALUSA KOMITETEHIIMIA

1. OIIK-1: cnoco6HOCTL mpeicTaBiAThL AXE€KBATHYI0O COBPEMEHHOMY YPOBHIO 3HAHHH HAYYHYIO

KapTHHY MHPA H2 OCHOBE 3HAHMH OCHOBHBIX NMOJIOKEHHH, 3AKOHOB H METOHOB eCTeCTBEeHHBIX
HAYK H MATEMATHKH;

Mg hopMHpOBAHHS KOMIIETEHLHIT HEeOBXOINMO OCYUIECTBHTL PAJL ITanoB. Dtanbl GOPMHPOBAHUA
KOMMETEHLHHA, NpHMeHsieMble [/ 5TOTO  BHAbI 3aHATHH U HCHOMb3yeMble  CPEACTBA  OLIEHMBAHMS
npejicrasiiens! B tabiuie 2.
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. Tabauua 2— Frans dopmuapoBaHus KOMIeTeHUHH H HCITOJIb3YeMble CpeAcTBA OHeHHBAHHSA

Cocras 3Hare Ymers Baagers

OCHOBHBIE ITOHATHS U
3aKOHBI XHMUH,
TEOPETHUECKHUE OCHOBDI
CTPOEHUS BeleCTsa,
CBOMCTBA BELIECTB H UX

PEAKLHOHHYIO
CrocoOHOCTb, YCIOBHS
NPOTEKAHNS PeaKLHii, Huagbikamu
dakTopsl, BaMgOLMe HA CaMOCTOSTENBHOTO
CKOPOCTE 1 HallpaBieHHe HCHOMB30BATh NOHCKa HHPOPMAIIHH i
NPOTEKAHHS peakiumy, TeOpeTHYeCKHe 3HaHHA | IpopaboTku
: JHEPTeTHUECKHE IUTS pelieHus TEOPETHUECKOTO
Conepxanne sranos H3MEHEHHS B ripoliecce NPaKTHYECKHX 3a1iad, MaTepHaa; HaBbIKaMH
[IPOTEKAHUA PEaKIHH, U1 MHTEPNPETALHY IIOCTAHOBKH LieJieH U
3aKOHOMEPHOCTH pPe3yILTaToR 3a]a4 3KCIIEPUMEHTa,
[IPOTEKAHUA IKCIIEpPHMEHTA UCX0a4 U3
o INEKTPOXHMHYECKHX TEOpEeTHUECKHX
NPOLIECCOB, POLECCH HpPEIToChIIOK

KOPPO3HH METAJIOB H
METO/bl 3ALUTHI OT
KOPPO3HH, NPOLIECCH,
NPOTEKAIOLHE B
IeTePOreHHbIX CHCTEMAX
IIPH U3MEHEHHH (a3oBoro

paBHOBeCHS.
e [lpakTuueckue
3aHATHA ¢ BreyanutopHas
} o Jlexuni: ¢ Bueaynurophas CaMOCTOSITeTbHAS
Bunpr 3ausiruii ’ CAMOCTOATENLHASA pabora
pabota * JlaGoparopHas
* Jlaboparophas pabora
pabora

¢ HuguepunyvainHoe
AMBHY o Koncnekr

3a/laHHe .
*  VYCTHBIN OTBET
(caMocTosTeIbHAs
aboTta
¢  Kowncriexr p ) e Oryer Ho
Hcenoansyembie . ¢ KoHTponbHas .
®  YCTHBIH oTBET ) Ja0opaTtopHOH
CpeacTBa OHEHHBAHHA ; pabora
e Dk3aMmen pabote
e Oryer 1o
~ N *  Dx3ameH
J1abopaTopHO#
pabore

*  IK3aMeH

ObLume XapakTepuCTHKM rMokazareneil u KPUTCPHEB OLEHHBAHMA KOMIIETEHILIMM Ha BCEX 5Tallax
fIpHBEAEHD! B TabiuLE 3.
Tabumua 3 — Obwne xapakrepueTuky Hokasate/ e 1 KpPHTepHeB ONEHHBAHHN KOMIETEHIHH [0
aTanam

Ioxasarenau n

3Hare Ymers Biagers
KPHTEePHH
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Obnanaer
PaGotaer
DaKTHYECKHMH M O6nanaer aAUAarazOHOM
o CaMOCTOSATENBHO,
: . TEOPeTHUECKUMH TeOPeTHYECKUX 3HAHUH,
O14HO (BBICOKHH MCIIO/b3YS [U1aH paboThl
e 3HAHHAMH B Npejenax TpebyeMbIX 1A
YPOBEHB) . H DJIEMEHTbI
- uzydaemoit obsactu ¢ pelleHHs TBOPUECKHX ) -
rBOpYecKoH
[OHHUMaHHEM [PaHHLL 3anay
JeSTeIbHOCTH
[IPUMEHHMOCTH
3naet daxrsl, O6napaer AHana3’oHOM
. . MPHHLIHIBL, POLECChl, | TEOPETHYECKUX 3HAHHH, Paboraer
* Xopomo (6a30Bblii
ypoBeiib) obuye NnoHsATHA B TpebyeMbIx LUIA CAMOCTOSATENBHO,
; P npesiesiax H3y4aeMok pELleHHs CTAHAAPTHBIX | WCTIONb3YA MaH paboTsl
AR obnacTH 3apad
O6aanaeT qMANA3CHOM
HacT A o Pabortaer
TEOPETHHECKHX 3HAHUH,
Y A0BJIETBOPHTEALHO O6nanaet 6a30BbIMH TGy eMbIX AT CaMOCTOATENBHO,
. (HoporoBulii ypoBeHb) 00UIHMH 3HAHUAMH pevy HCIIOTb3Ys KpaTKH#
‘ petuenms 6a30BbIX
rutal paboTsl
3agay

 QopMYIMpOBKa ToKasaTeseli i KpUTEpHeB OLeHUBaHH JaHHOH KOMIETEHLMH NpUBeieHa B Tabnule

4.
Ta6auna 4 — IMoxazare/in H KPHTEPHH OLeHHBAHHYA KOMIETEHIIHH Ha dTanax
Hoxazarean u
. ‘ 3nars Ymerh Baagers
© . KpHTEpHH
e 3uaem ocnosnvie
ROHAMUST XUMUU -
) o CamocmoamenbHo
o (Cs0boono
OCYUyeCmenaen ROUCK
Qopmyaupyem s Yumeem omauuno
ST unopmayuy u
xumuyeckue OPUEHMUPOEAMBCA 6 .
KOHCREKMUpYem 6
- 3aGKOIb MeOPeInUIecKom G
B HUBOAUM mamepuane Hes3 ROAHOM OTBEME,
J OCHPOU3 , ‘ :
1 N P paccmMampueas 60npochl
MEOPEeMUYeCKU UCNONB30BAHLA
pe p u 5 g 8 NPUYUHHO-
J 1 e yeOHO20 NocoOUs .
Mamepuan oe3 )é oton ¢ credcmeennoi
UCRONBIOBAHU, ) )
T — ORLIOBANUA GOO0OHO ymeem 83QUMOCESA3Y, OONOTHSA
YeOHO20 NOCOOUS
ypoBettn) )C} ‘ 061 0‘ © nocoo HpUMEHAnL Mamepuai mepMuHamy,
. ) ) mue 3
' 60600110 notyuenivie sHaI nousmusMY, axmamu
T uzazaem OJIsL peuierus m.o
Md MeoOPUECKU
wamepuat ¢ 160pHuecKUx ’ e Camocmosmenvio
“mHou opme APAKMUYEeCKUX 3000y
3’4 cmitoti gop. P onpedensem yeau u
. T U uHmepnpemayuu
hajusupyent u prpemary 3a0auu SKCRepuUMenna
: / eV ILMANOE :
80CNPOU3GOOUM pesy. UCXOOR U3 MAAHA
30 651" IKCHepuUMening
83UUMOCBA3D 72 4 pabomut u
XUMUHECKUX Meopemuyeckux
ROHAMUL U npednoCLIIOK
3AKOHOB
e 3uaem ocHosnoie * Yueem o CamMocmoamenvro
RONAMUS XUMUY OPUCHIMUPOSAMbCA 6 OCYUeCeaAen NOUCK
e Dopmyaupyem meopeniieckom unopmayuy u
Xopomo (06a30Bblii Xumuvecxue Mamepuane ¢ KOHCHexmupyem ee,
YPOBeHb) 3AKOHbI UCRONB3OBATIUEM YACTMUYHO
e Bocnpouzsooum yuebno2o nocobus; paccMampusas 60RPOCyL
meopemuyeckull VMeen NpUMEHAMb 6 NPUYUNHO-
Mamepuan ¢ ¢o0 03 pertenis 1e0CMEeHIoN

4
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UCHONBLI0EAHHEM CHAnOapmuvix B3AUMOCEAIY,
meopenmuyeckux npakmuneckux saday | e Onpedersem yenu u
SHANUU UnU U unmepnpemayuu 3a0auu IKCnepUMenma ¢
yuebnozo nocobus pezyavbmamog UCROALI08ANUEM RAGHA
Yacmuuno IKCHepUMenma pabomul, yyebrozo
usnazaen nocobus u
mamepuan e MEMOOUYECKUX YKAZAHUT
yemuou popue

o Vueem
3naem ocHogHbIe OPUEHTHUPOBAMBCA 6 e  Camocmosmenviio
HOHAMUA Xumuu meopenudeckom OCYyufecmeniaem nOUCk

Yacmuuno Mamepuate ¢ unhopmayuu ¢ u
([)opwyfzupyem UCROIBI06ANUECM KOHCREeKmupyem
Xumuyeckue yuebnozo nocodus, paccmampugaemoie
2 o [Ipumensem 8ORPOCH 6 6UOe
YiaoBiIeTBOpHTE ILHO SAKOHbL P Onpoctl 6 6 .
N ; meopemuieckue EePMUHOE, HOHAMUT U
(Hoporosbii Bocnpouzeooum P mepmuno
meopemuveckuii IHAHUS O peuerus m.o.
YPOBeHB) -
Mmamepuan ¢ Daz08bIxX ¢ Onpedersiem yenu u
UCHONBIOGAHUEM npakmuyeckux 3aday 3a0auu sKCnepuMenma ¢
Yuebnoeo nocoGus u unmepnpemayuu NOMOUYbIO
pesyromamoe npenooasamens u
OKChepumenma ¢ MEMOOUYECKUX YKA3aHUT]
ROMOUYBIO
npenodasamens
2. OIIK-2: cnoco6HOCTH BBISBJSNTD CCTECTBEHHOHAYYHYIO CYWHOCTh NPo6JeM, BOZHAKAIOIAX B

Xoae npodeccHOHANLHON JeATe/ IbHOCTH,
dusuKo-mMaTemaTHyeckuii anpapar.

JUis pOpMHUpPOBARMS KOMItETERLIHE HeODXOIHMO 0¢
NpUMEHAEeMBIE JJT1  5TOI0  BHbI

KOMIETEHLHH,

IIpeacTaBiieHs! B TabiHLe S.
- Tabauua 5- Iransr GpopmupoBanns KoMneTeHUUH U HCIO/Ib3YeMble CPeICTBA OLEHHBAHHS

NPHBJICKATL AJ8 HX peuieHu s COOTBeTCTBleI[IHﬁ

YUCCTBHTE pANl 5TaloB. DTaiibl GOpPMUPOBAHHS

3AHATUH W HCIIONIb3YEeMble CpeacTBa OHEHHBAHHA

Cocras

3uare

YMerTh

Biaaners

Conepxanue sTanos

OCHOBHbIE MTOHATHI H
3aKOHBI XHMHH,
TEOPETUUECKHE OCHOBBI
CTPOEHHS BeIeCTBa,
CBOHMCTBA BEILECTR K HX
PEAKLHOHHY IO
CMOCOBHOCTD, YCIOBUS
NPOTeKaHUA peakuui,
(aKTOpb!, BAUAIOIIHE Ha
CKOPOCTL M HampasiieHe
NPOTEKAHHS peakLny,
JHEPreTHYeCKHe
H3MEHEHMS B fIpoLiecce
NPOTEKaHHA peakuuH,
38KOHOMEPHOCTH
NPOTEKAHUSN
DJIEKTPOXHMHYECKHX
TIPOUECCOB, MPOLECCH]
KOPPO3UM METASIJIOB H

HCTIOJIB30BATh
TEOPETHYECKHE 3HAHUS
JJISt petieHus
IPaKTHYECKHX 3az1ay,
A1 MHTePpeTaLxm
pesyabraros
IKCIIEPHMEHTa, yMeeT
HCITOJILb3OBATH
aJlrOPHTMBI peieHus
[PaKTHYECKHX 3a1a4

HaBBIKAMU IIOCTAHOBKH
Lenen 4 3anay
SKCTIEPUMEHTA, UCXOHS
H3 TEOPETHYECKHX
IIPEANTOCHIIOK;
HaBsIKamM#u 00paboTkn
pe3yJibTaToB
OKCNEPUMEHTA C
HCHONBb30BAHUEM
busmko-
MAaTeMaTHYeCKOro
anmnapara;
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METOIBI 3ALLHTEL OT
KOPPO3HH, IIPOLECCHI,
NpOTeKatoLHe B
reTeporeHHBIX CHCTEMaX
NpU W3MEHEeHHH $azoBoro
: PaBHOBECHS.
" e [lpakruueckue
Bue 3aHATHS
. HeyaJUTOPHAS
YALHTOP e BreayguropHas e JlabopatopHas
o CaMOCTOATESIbHAA )
Buabi 3aHaTHH CaMOCTOATEIbHAS pabota
pabora
pabora
e JlaGoparopnas
pabota
o MuausHayalibHOE
3aAaHue ¢ Brinonsenue
(camocTosTenbHas naboparopHoH
pabora) paboTsl
. HMcnoap3yembie . o  Kourponbhas e Ortyer 1o
Lo e  YCTHBIM OTBET o
. CpeacTBA OCHHBAHMS pabora nabopaTopHoH
e e DK3aMeH
e Oryer 1o paGorte
nabopatopHo#
pabore
e Dx3ameH

- OBmMe XapPaKTePHCTHKH TOKasaTelel M KPUTEPHEB OLCHWBAHWA KOMICTCHLHH Ha Beex STarax
npupeneHst B Tabuue 6.
Tabauua 6 — O6mue XapaKTePHCTHKH NOKA3aTe el ¥ KPHTePHEB OHEHHUBAHMS KOMIICTCHIHH 110

TanaM
IToxazarenn u
3uars Yners Baaners
KpHTEePHH
Obagaer
Paboraer
(haKTHUECKHMH U O06nanaert AMaNa3soHOM
. CaMOCTOSTEIIbHO,
. TEOPEeTHHUECKHMH TEOPETHUECKHX 3HAHUH,
Orau4no (BbICOKHI HCIIOb3YA [L1aH paboTe
3HAHMAMH B Npeaesiax TpebyeMbIx A1
YPOBEHbB) o H DJIEMEHTBI
u3ydyaeMoi obnactu ¢ peLueHHs TBOPHECKHX "
TBOPYECKOH
MOHUMAaHHEM 'PaHULL 3a7a4
esTeTEHOCTH
MPUMEHUMOCTH
3naer dakrol, O6nanaeT ARANa3’oHOM
. TPHHLIALBL, IPOLECCHI, TEOPECTHHECKHX 3HAHWH Paboraer
Xopowo (6a30Bb1# P P P ’
oBeiD) ofb1ue MOHATUS B TpebyeMbIX s CaMOCTOATENILHO,
yp ripefesnax H3y4aeMoH peleH#s CTAaHAaPTHBIX | MCIO/B3YA I1aH paboThl
) obsacTi EENEL
't
O6nagaeT AMANA30HOM
. PaGoraer
, TEOPETHUECKUX 3HAHHUH,
YaoB1eTBOPHTEILHO O6nanaer 0430BBLIMH TDEGYEMbIX LT CaMOCTOSTENBHO,
(1oporoBblit ypoBeHb) OGLUMH 3HAHUAMH pebyer HCTIONB3YS KpaTKHid
peuieHHs 0a30BbIX
rnan paboTsl
sapay
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- DOpMYIIMPOBKA NOKa3aTenell ¥ KPHTEPHER OLEHUBAHMS JAHHOMN KOMIETEHLHY NIpHBejeHa B Tabiuue

Tadanua 7 — MHoxaszaresan n KPHTEDHH OHEHHBAHHUSA KOMHETEHIHH Ha )Tanax

Hoxasareau n

yoemumou gpopme
Ananusupyem u
BO0CHPDOUIBOOUM
830UMOCEA3b
XUMUYECKUX
ROHAMUY U
3AKOHOE

® Vateem ucnoiezosame
cmandapmisie
ANROPUMMBL DEUEHUA
NPAKMUYEeCcKux 3adau,
YACTUYHO
UCRONB3Yem OJis
peuienus 3aoau
HEMPUBHATOHBLTL
HOOX0O0

KpHTEpHH 3uate Ymers Baagers
o Yueen: omauuno
3naem ocrosnete OPUEHMUPOSAMbCIL 6
NOHAMUA XUMUU meopemuecrom
Ceoboono Mamepuane ez
dopryupyem UCROTL3I06aHUS
Xumuyeckie _y:;eoﬂnoeo nocobus Camocmosmensio
3aKoHb * C6060010 ysseem onpedensem yenu u
Bocnpouszsooum :]; Iq”i’::{':i st 3adauu skcnepumenma
tneopei7zzmefku[z ()w);) e HCXOOR U3 niIana
mMamepuai bes3 meopueckix pabomui u
UCHOABLIOBAN U meopemuneckux
Oranyno (BbICOKHI Yuebro2o nocodus NPAKIHYECKIX 3a0aH HPEONoCHIIOK
ypoBenn) Cooboono U UnmMepnpemayuu Cavocmosmensio
uznQeaem pesytomanos obpabameiéaem
IRCnepuMenma
mMamepuai ¢ IKCHEPUMEHMANbHBLE

OaHHble U cocmaensem
omyem 8 mevenue
HAGHUDYEMO20 3AHATNUA

Xopouro (6a30Bbiii
YPOBeHb)

3uaem ocnosuvie
ROHSAMUA XUMUY
Dopmynupyem
XUMUYeCKUe
3AKOII
Bocnpouzsooum
meopemuyeckuil
Mamepuai ¢
UCHOTB30BAHUEM
INeopemuyecrux
SHAHUL Ul
YuetHozo hocobus
Yucmuno
uzaeaem
Mamepuat 6
yemnou gopme

* Vmeem
OPUCHINUPOBAMBCA 8
meopemuiecrkom
Mamepuaie ¢
UCRONB30SANUEM
Y¥eOHO20 nocobus;
YMEem NpuUMeHAMb
€20 Ond pewenus
cmanoapmubLx
APAKMULECKUX 3a0ay
U UHmeprupemayuu
Pe3VILmamos
DRCHEPUMEHMA

® Viweem ucnonviosame
CIRARapimupLe
arreopummel 0.1
peuterua
APUKHTUHECKUX 300y

Onpedensem yeau u
300a4U IKCHEPUMENMA C
UCRONb306AHUEM HAAHA
pabdomei, yuebnozo
nocobus u
MEeMOOUHeCKUX YKAZaHUT
Obpabamvisaem
IKCREPUMEHMATbHbIE
Oauneie u cocmaesem
ONTYEM YACHUYHO 6
meuenue nIaHupyemMo2o
3auAmus,
CaMOCMOAMENLHO UMY
npU NOMOUYU
PYKOBOOUMENS KOMAHOb!
wiy npenodasamens

Yaosaersopurensno
(moporosbrii
YpOBeHb)

3naem ocnosnvie
HONSMIUS XUMULY
Yacmuyno
hopmyupyem
XUMUYCeCKUe
3AKOH b
Bocnpoussooum

o Vueem
OPUEHIMUPOCAMBCS 8
INCOpemueCcrom
Mamepuare ¢
UCHOTB306UIUEM
Yuebno20 nocodus;

o [lpumensnem

Onpeoensiem yenu u
3A0a4y IKCHePUMEHMA ¢
HOMOWIO
npenodagamens u

MEMOOUYECKUX YKAZAH U

Cocmasasem omuem no
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MeopemuYecKkuil
“mamepuan ¢
UCHOAB308AHUEM
yuebHo20 nocobust

meopemuiecKue
SHAHUA 051 PEULEH S
Ha308bIX
IPAKMU4ECKux 3a0ay
U UHMEPNPEeMaYUy
pe3yaemanmos
IKCHEPUMEHMA C
ROMOUbIO
npenodasamenst
Ymeem ucnoavzosams
cmandapmmubie
WI2OPUMMbL PeleHUs
3a0ay ¢ NOMOUYBIO
yueoHo-
MEmOOUYECKO20
nocobus unu
npenoodasamens

pe3ynemamam
IKCHepUMEHmMAa
YQACMUYHO 6 medeHue
RAGHUPYEMO2O 3AHANUSL
WU 8 HeayOumopHoe
8peMA NPU NOMOYU
PYKOBOOUMENst KOMAHObL
wiy npenooasamens

OIIK-5: uaBbIKAMH HOCTAHOBKH H [POBeIEeHHS 7JKcIepAMeHTa, 06paboTKH pesyJiLbTaTOB
 3KCHepHMeHTA.

Jiis GOpMHpPOBAaHHS KOMIIETEHLMH HEeOOXOAMMO OCYLIECTBHTh PAI ITaroB. JTanbl (GOPMHUPOBAHHUA
KOMINETEHUHH, NpUMeHAeMble [JIA 3TOro BHIbl 3aHATHH M HCNO/b3yeMble CPENCTBA  OLEHMBAHUA
| TpefcTaBieHsl B Tabnuue 8.

- Tabiaana 8— Jranb! GOPMHPOBAHUA KOMIIETEHIHH H HCIOAb3YeMble CPEXCTBA OUeHHBAHU

Cocras

3HaTL

Ymern

Baagers

Copaepxanne yTanos

OCHOBHbIE HOHATHA H
3aKOHBI XHMUH,
TEOpETHUYECKHE OCHOBDI
CTPOEHHS BELIEeCTBA,
CBOHCTBA BEILIECTB U HX
PEeaKLMOHHYHO
CHOCOOHOCTD, YCIOBHS
NPOTEKAaHUA PEeaKLM,
thakTophl, BIHAOLINE HA
CKOPOCTH Y HallpaBileHHe
MPOTEKAHYS PEAKLHH,
SHEPreTHUECKHE
H3MEHEHHMS B fIpoliecce
NPOTEKaHHs PEeaklMH,
3aKOHOMEPHOCTH
NPOTEKAHUSA
3JIEKTPOXUMHHUECKHX
NPOLECCOB, NPOLECCHI
KOPpO3HH METAIOB H
METO/IbI 3l Thl OT
KOPPO3HH, NPOLIECCEL,
NPOTEKAOLHE B
reTeporeHHbIX CHCTEMAX
MpH W3MEHEHHUH (a3oBoro
PaBHOBECHSI.

HCII0/Ib30BATh
TeOpeTUHeCKHe SHaHUA
[T MHTEpIIpeTaluu
pe3y/IbTATOB
3KCTIEpUMEHTA

HABBIKAMH TTOCTAHOBKH
Lelied U 3ama4
9KCIIEPUMEHTA, HCXOIs
H3 TEOPETHYECKHX
TPEAIOChIIOK;
HaBBIKAMH NPOBEJEHUA
OKCIIEPHMEHTA,;
HaBbIKaMH 00paboTKH
pe3ynbTaToB
9KCHIEPUMEHTA C
MCIOJIb30BAHHEM
thuzuko-
MaTeMaTHYeCKOTo
arnmnapara;

Bujnl 3anaruii

e  BreyauuropHas
CAMOCTOATE/IbHAS
pabora

e Jlaboparopuas
pabora

o JlaboparopHas
pabora
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METOABI 3aLHATEI OT
} KOPPO3HH, NMPOLECCHI,
NIPOTEKAIOHIHE B
: reTeporeHHbIX CHeTeMax
TIpH H3MEHEHHN (asoBOro
PAaBHOBECHS.
t e Ilpaxruueckue
. Bueyaguropha SARATHA
H A
YARHTOP e BueayauropHas o JlaboparopHas
" CaMOoCTOATENIbHAA
Buabi 3anarnit CaMOCTONTENbHAS pabota
pabora
pabora
e Jlaboparophas
pabora
¢ MnausuayansHoe
' 3ajaHHe ¢ BrinonxeHHe
(camocTosTeNbHAS 1a60paTOpHOH
; pabora) paboThI
i Hepoab3yemble . o KoHTpOsSIbHAS ¢ QOruer 1o
SR ¥ e VCTHBIM OTBET P er .
. cpecTBA OLlEHHBAHUSA pabota naGopatopHOH
o ' s DKx3aMeH
- ¢ Ortuer 1o pabore
1abopaTopHO#
pabore
e  Dk3ameH

. +OBIMe XAPAaKTEPHCTHKM MOKA3aTe/eH M KPUTEpHeB OLECHMBAHWA KOMIETCHLMH Ha Beex orafiax
npuBeseHbl B Tabnuue 6.
Tabmna 6 — O6uine XapaKTePHCTHKH N0KA3aTeell H KPUTePHeB ONeHHBAHUH KOMIECTCHIMH IO

- 3TANAM
Hoxasarean n
‘ 3uarp Ymern Baagern
' KPHTEpHH
O6nanaer
PaGoraer
(HaKTHUECKHMH H Obnagaer AHANA30HOM
N CaMOCTOSTENBHO,
. TEOPeTHYECKHMH TeOpeTHUECKHX 3HAHHH,
OrandHo (BLICOKHH MCTIOJIb3Y A TUTaH paboThl
3HAHHSMH B Npejenax TpeGyeMbIX A
ypOBeHB) . d 3JIEMEHTDI
H3yyaeMoi o0nacTu ¢ peLleHHs TBOPUECKHX .
TBOPUECKOH
MOHHMAaHKHEM I'PaHHLL 3a/a4
JesTeTLHOCTH
[IPUMEHHMOCTH
3naet Qakrsbl, O6afgaer guHanasoHoM
. [IDAHLIKITbL, NPOLECCHl, | TEOPEeTHHECKUX 3HAHUH PaGoraer
Xopowo (6azoBbii P P P ’
oBelD) of1IMe MOHATHA B TpeOyeMbIX AJIA CaMOCTOSTENbHO,
yp npeneax U3yvaeMon pelllenysi CTaHJapTHBIX | MCIOJB3YA I1aH paboThI
. obnactH 3a]a4
7 (Obnagaer AMana3’oHOM
» Paboraer
N TEOPETHUECKUX 3HAHHUH,

YR0BAETBOPHTEILHO O6nanaer 6a30BbIMH TDeGYeMBIX [T CaMOCTOSTENIBHO,
(moporosslit ypoBeHb) OOLIMMY 3HAHHAMH P , Y UCIIO/B3YS KpaTKUH
: peieHUs 6a30BbIX

ruiad paboTsl
3aa4
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Henonnzyemebre
CpeACTBA OUEeHHBAHNS

*  VCTHBIH OTBeT

e Oruer no
n1abopaTopHOH
pabore

¢ BrinonHenue
J1abopaTopHOH
paboThl

* Oruer 1o
JabopatopHoi
pabore

OOflune xapaKkTepuCTHKH nokasarered KpHTe

HpHBeAeHb! B Tabnuue 3.

pHEB OUCHHBAHHA KOMITETEHLIMH Ha BCEX Jranax

Tabimua 6 — O6mue xapaKTepHeTHKH MoKaA3aTe €M H KPpHTepHeB OUCeHHBAHUS KOMIIETEHIHH 10

yranam

Hokasarenn u

3uarth Ymern Baagers
KpUTepHH
ObGnanaer
. , PaGoraer
(haKTHYECKUMHU U Obnanaer AuanasoHoM
, N CaMOCTOSTENBHO,
N TEOPETHUYSCKHMH TEOPETHUECKHX 3HAHMIA,
Oranyso (BbicOKHI

YPOBeHB)

3HAHHAMM B [1peaesnax
H3ydaeMol obrnacTu ¢

TpeOyeMBIX s
pEeLIEHHS TBOPUECKHX

HCIIONIB3YA [U1aH pa60T1>1
U 3JIEMEHTBI

TBOPYECKOMN
TOHUMaHHEM I'PaHULL 3anay
JeATeNIbHOCTH
MPUMEHUMOCTH
3HaeT ¢akrbl, Obnanaer quanasonom
. IIPUHLATIBL, POLECCH, | TEOPETHYECKHMX 3HAHMIL, Paboraer
Xopowro (6a3oBblii -
oBeHL) 00UIHE TIOHSATHS B TpeOyeMbixX A CaMOCTOSTENBHO,
w npeenax u3yyaemoi PCLICHUA CTAHAAPTHBIX | MCHOMB3YS [L1aH paboThI
o0nactu 3ajay
Obianaet auanasoHom
, , o Paboraer
- , TECOPETHYECKUX 3HAHHI,
YaoBjieTBOpHTENLHO O6nanaer 6a3oBbiMu CaMOCTOSITE/IBHO,

(11oporoBeIil yposens)

O0HIMMH 3HAHHAMHU

TpebyeMbiX Al
pelieHus 6aszoBbix
3aja4

HCHOJIB3YS KpaTKUi
ILUTaH padboTel

- DopmyIIHpOBKa NoKa3aTenel KPHTEPHEB OLICHUBAHUS

4,

Taﬁnuua 7~ Hoxasarean u KPHRTECPHH OUEHHBAHHA KOMIETeHIHIA Ha 3Talax

AAHHOH KOMTICTEHLHH [IPHBE/ICHA B Ta6HHU,€

IMMokasarenn u
KpHTEepUH

3nars

Ymern

Baanern

Oranuno (Bbicokmii
YPOBeHD)

3uaem ocrosnwie
HOHUAMUA XML
Ceoboono
dopmyaupyem
Xumuecxue
3aKoIbL
Bocnpouseodum
meopemuyeckuls
mamepuan Hes
UCTOIB306a1 1S
Yyueonoeo nocobius
Csododno

w3 e

* (4060010 ymeem
npUMeNnams
HOTYVYENHbIE SHANSA
0.1 unmepnpemayuy
PesVIbmamos
DKCHEpUMENa

Camocmosmervno
onpedeasem yenu u
3a0a4U IKCREpUMenma
UCXOOS U3 NAAHA
pabomer u
meopemuyeckux
npeonoceLiok
C60600H0 onepupyem
MEMOOUECKUMU
VKA3AaHUAMU K
SHIHOAHEHUID
OKCHREPUMEHMA U
opeanuzyem pabomy 6
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Mmamepuan 8
yemuoil gopme
Ananusupyem u
80CHPOUIEOOUM
63AUMOCE5I3b
XUMUYECKUX
nOHAMUY U
3AKOHOE

KOMAHOE

Cmpoum zpaguyeckue
FAGUCUMOCTIU U
obpabamwisaem
pesyremamot
aKCRepuMenma
CamocmoamensHo
opeanusyem
JonoAnUmensHeIY 3Mman
NOCMAHOBKY
IKCnepuMenma Oas
ROAYUEHUA
VOOBACEOPUINENLHOR0
pesynemama
CamocmoamenvHo
obpabamviéaem
IKCHEPUMERMANLHBLE
OaHHble U COCMAaensem
omuem 6 meyeHue
HAGHUPYEMO20 3AHAMUA

Xopouo (6a3oBblii
YpPOBeHb)

3naem ocnoenvie
NOHAMUS XUMU
Dopmyrupyem
XumMuyeckue
3aKOHbL
Bocnpouszsooum
meopemuYecKull
Mamepuan ¢
UCHOALIOBAHUEM
MeopemuyecKux
SHAHUT WU
yuebrno2o nocobus
Yacmuyno
uznazaem
mamepuan g
yemuoit popme

o Vaeem
OPUECHMUPOBAMILCS 8
meopemuNeckom
mamepuane ¢
UCRONBb306AHUEM
YuebH020 ROCODUs,
YMeem NpuMeHAmb
€20 OIf peuleHus
CMANOapmHbLy
PPAKMUNeCKUX 300ay
u unmepnpemayuy
PE3VALIMANIOs
IKCHEPUMEHMA

o YMmeem ucnoan3o6ams
cmandapmnele
anopummbl O
pewens
APAKMUNECKUX 30004

Onpeoensem yenu u
300a4U IKCNEPUMEHNA C
UCRONBL306AHUEM NAAHA
pabomui, yuebnozo
nocobus u
MEMOOUYECKUX YKAIAHUT
Onepupyem
MEMOOUHECKUMU
VKAZAHUAMU K
BbINONIHEHUIO
IKCHEPUMeRmA ¢
HOMOWBIO PYKOBOOUMENS
KOMAHObL UIU
npenooasamens,
opeanusyem pabomy 6
Komanoe

Cmpoum epaguueckue
3ABUCUMOCINU U
obpabamuvieaem
pesyremanmot
IKCHnepUMeHmd
Opeanuzyem
OONONHUMENbHbLI AR
HOCMAHOBKU
OKCHEPUMEHMA 0N
nOAYYeHUA
YOO08IEeMEOPUMENBHO20
Pe3VIbmama ¢ ROMOusbIo
PYKOBOOUMENA KOMAHObL
Uy nPenocaAsamens
Obpabamvieaem
IKCNEPUMEHMATLHbBLE
OanHble U cocmasisem
omyem YacmuyHo 6
mevenue NAanUupyemozo
3aHAMUA,
CAMOCTOATERDHO URU
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npu nomMouu
PYKOBOOUMENA KOMAHObY
Y NPEnoOasamens

YH0BJIETBOPHTEILHO
© ° (moporosbIii
YPOBeHb)

3uaem ocnosHble
FLOHSIMUS XUMUU
Hacmuuno
Gopmynupyem
Xumuyecxue
3QKONB
Bocnpouzeodum
meopemuyecku
Mamepuai ¢
UCHOTLIOBUHUCM
yuebnoeo nocobusn

Vueem
OPUEHMUPOGAMBCS 6
Meopemuyecrom
Mamepuane ¢
UCRONB3OBARUEM
yuebHozo nocobuws;
Hpumensem
meopemuuecKue
SHAHUA OIS peuleHus
Baz06b1x
APAKMUYECKUX 3a0aY
U UHmMEPHPEMAyUY
PE3VIBRIAMOE
SKCHEPUMEHING ¢
HOMOWBIO
npenooasamens
Ymeem ucnonvzosame
cmanoapmnsie
AI2OPUMMbBI PEUEHUsA
3a0a4 ¢ HOMOWbIO
VuebGHo-
MEMOOUYECKO2O
nocobusn uny
npenoodasamenn

Onpedensiem yeau u
3a0auy IKCREPUMEHMA C
nOMOUBIO
Hpencoasamena u
MeMOOUNeCKUX YKAZAH U

Buinoansem
IKCHEPUMEHM C
HOMOWBIO PYKOBOOUMENs]
KOMAHOB! WU
npenodasamens

Cmpoum epagunecxue
3a6UCUMOCIU U
obpabamuvieaem
pesyremarnst
3KCHEPUMEHMA
Cocmagnaem onmyuem no
pe3vasmamam
IKCHEPUMEHMA
YACMUYHO @ MeYeHue
RAQHUPYEMO20 3AHAMUSA
U 8 HedyOUMopHoe
8pemMs npu nomMouu
DYKOBOOUMENA KOMAHObL
WY NPenooasame/is

3. THITIOBBIE KOHTPOJIBHLIE 3ATAHUSI

[ peanusalii BoilIeniepeyHcIIeHHbIX 3a0au 00ydeHHs HCHONb3YIOTCS Cey OLIHe MaTepHaTIBL:
1) KontpoJibHBIE BONPOCHL.
JUis TeopeTHuecKON MOATOTOBKM HCMOB3YIOTCA ydeGHble MOCOGHA M3 CHUCKA OCHOBHOU U
Qonoanumenshod aumepamypui. KOHTPOTbHBIE BOIPOCH K pa3ienaM [MCLHIUMHBI TPHBEIEHH B
Yyuebno-memoouueckom nocobuu 1]
2) HaauBHIya/bHbIE 32JaHHS.
Meroguueckne ykasaHus K BBINONHEHHIO WHAMBHAYQIbHBIX 3a/aHHil TIDMBENEHB! B YueGHOM
nocobuu [2], a Takke B yuedno-vemoduueckom nocoduu [3],[5)
3) KontposbHabie paGorbl.
IIpimepbl BApMAHTOB KOHTPOMbHBIX PabOT NMPHBEAEHbI B yuebro-mMemoouyeckom nocobuu [1]
4) Meroxnueckue yKa3aHHs K BBINOJHEHHI0 1a60paTOPHbLIX paGoT H COCTABIEHHIO OTYETOB.

YKa3aHUA NPHBENEHEL B yuebno-memoouueckom nocobuu (11, [2], [4].

5) DkiaMeHANHOHHbIE GHIIETDI.
IIpumep BapuanTa 5K3aMeHALMOHHOTO GileTa IPUBENEH B yuebHo-Memoduueckom nocoouu [1].

KOHTPOJILHBIE BOITPOCHI

Pasgen 1. OcoBHbIC HOHATHR H 3aKOHbI XHMHH

1. Jladire omnpeneneHuss noHATHAM «atom». M3 dero o coctour, umeer nu on 3apaa? Ilpusenmre

[UIAHETAPHYTO MOACHE CTPOSHHSA aToMa.

2. Kaxos 3apaz snekrpona? 3a cyet uero fIpoTekaeT XMMHYECKAs PeaKLs, B YeM ee CYLIHOCTH?
3. Yro takoe monexysna? Mwmeer i ona sapsan? [lpusenure npuMepbl Mosekys Beiuects. W3 dero oHu

cocTosT?
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. Yro Takoe uon? Mmeer i o 3apsa? Kakue ecTb THIBI HOHOB U KaK OHH HaspiBatoTcs? [Ipusenure
' TIpHMepbl MOHOB pasHOro Tuna. Kak ofpasyioTes Te WM HHbIE THITbL uoHop? OT yero 3aBUCHT 3apsll
©. . nona?

5. TlpuBeauTe NpUMep XHMHYECKOTO Y1EMEHTA B COCTOSHHAX! aTOM, MOJIEKYJa, HOH. Tloscuure, B 4eM
PA3HHLA MEXIy ITHMU TPEMs COCTOSHUAMH H KAKUMH CBOACTBaMM 00/1ajaeT Ta WIH HHAd HaCTHLA.

6. Uro Takoe kojaudecTBo semiectBa? Kak oHO oBo3Hauaercs, B udeM usMepsercsa? CKOJIBKO 4YacTHIL

* conepxut | mosb Bewtectsa? Kak 06o3HauaeTes YHeilo Yactuit?
.. Yro Takoe MonspHas macca? Kak oHa 0603HAUACTCS, B 4eM n3mepserca? Kak paccuuTaTs MOJIIPHYIO
- .Maccy BemecTs?
- IlpuBeute NprMepbl XHMHAYECKHX BelecTs. UTO MOKa3bIBAIOT NOACTPOUHBIC HHACKCHL B dopmynax

XHMHYECKHX BelLlecTs?

9. Yro Ttakoe cTexHoMerpHueckue koopodHUMenTb? [las uyero WX pacCTaBlIglOT B ypaBHEHMAX
XuMHYecKHX peakuuit? Kakosbl npaBuia  pacCTaHOBKH kospduumentop? Uro 110KasbBaeT
CTeXHOMeTpHYeCK i K0oQHLHEHT B yPaBHEHHH peakLuu?

10. Chopmynupyiite 3akoH Aporagpo. Uto Takoe HopMasbHble yCi0BHA? YT Takoe MOJIApHBIA 00BeM
raza? Kak on 0603HAuaercs, B 4eM W3Mmepsercd W uemy oH paseH? Kako#d obbem 3aHMMaeT ras
KOHYECTBOM | MOJb OpH H.y.?

11. Kax paccumrsiBaeTcs ofbeM rasa [pH YCIOBHAX, OTIHUHBIX OT HOPMASIBHBIX? [NpuBeaure ypaBHeHHE
Meunneneepa-Kaanelipona, NOACHHUTE KaKHe BEJTMYHHBI TaM HCMOB3YROTCH.

12. [puseaute OCHOBHble (OPMYIIBL LTS pacdeTa KoiuyecTsa BeiyecTsa. Kakue BeTHYMHBI JUIH 3TOrO

| uenons3yroTes?

13. Yro Takoe MpocThie 1 clioXkHbie BellectTsa? [IpuBeanTe UX KIACCH(HKALHIO.

© 14, VI3 4ero COCTOAT OKCHIbI, COJH, KHCI0ThE, OCHOBanus? UTo Takoe KHCIOTHBIe ocTaTki? [lpusennte
' [IPAMEPBE 3THX COEIMHEHHH.

15. UYro takoe sksuBaneHt? Yro Takoe (BakTOp SKBHBAJIEHTHOCTH M Kak oH ofosHadaerca? Kak ero
MOXHO paccuntats? Il KakMX 2JI€MEHTOB OH SBJISETCA TMOCTOAHHBIM H novyemy? Ilpueenure
npuMepst.

16. Kak paccuuraTh SKBMBAIEHTHYIO Maccy HPOCTBIX W cliokHbix Bewecrs? Ilpusenwre dbopMyIsL,

© [OfCHUTE KaKHe BEJIMYMHBI B HUX HcronbsyroTed. Kak o0o3HavaeTcs SKBUBalleHTHas Macca, B 1eM
n3Mepserca?

17. Yro Takoe JKBMBAIeHTHBIH 0oObem raza? Kak ero moxuo paccumtars? [lpusenure Qopmysy,
[IOSCHHUTE KAKHE BETHUMHBI TAM UCIIOB3YIOTCA.

18. CdopMmysupyiiTe 3aKOH 3KBUBAJIEHTOB, NPUBEIUTE €r0 MaTEMAaTHUECKOE BBIPAKCHHE. {Ipusenute

rpuUMep NPUMEHEHHA 3TOI0 3aKOHA.

ChopMyupyiiTe 3aKOH MOCTOSHCTBA cocTaBa BellecTBa. 1o Takoe 6epronnuael? Ilpusenute
[IpHMepBI BELUECTB HOCTOSHHOIO M HENOCTOSHHOTO COCTaBA.

20. Chopmyupy#HTe 3aKOH ABOTa[pO U CNEICTBASA W3 HETO, MOACHHTE Ha pUMepe.

21, Chopmyaupyitte 3akoH OOBEMHBIX OTHOLIEHHH, NOACHHUTE, AT KAKHX PACHETOB OH MPHMEHUM.

22. ChopmyaupyHTe 3aKOH COXPAHEHHS MACChl BELLECTBA.

19

PA3JEJ 2. CTPOEHHE ATOMA. [MEPUO/MYECKHNHA 3AKOH U ITIEPUOTUYECKASL
CUCTEMA XUMHUUYECKHX DJEMEHTOB I.HW.MEHJEJEEBA.

OnuuKTe MIaHETapHYIO MOJIelIb CTpOeHUs aToMa (Moaent Pesepdopaa), mokaxkure rpadudecky.
Ha uyem ocHOBaHa CoBpeMeHHas MoOJelsib CTpoeHus atoma? Kak paccMaTpHBaeTCsa 3/EKTPOH M ero
JABWKEHUE B 3TOH MOJeNH?
3. Yro Takoe aeKTpoHHoe obmako? [lpuBeauTe rpaduueckH IpHMep JIeKTPOHHOro obaka aToMma
pogoposa. Kak H3MeHAeTCs INIOTHOCTD 31€KTPOHHOTO 0bJ1aka Ho Mepe yAaleHHs OoT Aapa H royemy?
 Hmeer 1y oi1ekTpoHHOe 001aKO IPaHHLbI?
4. Yro takoe atoMuas opbutans (AO)? [Touemy AO moryT MMeTh pasHbie pasmepsi? Kak 910 BIHAET HA
- coitcTsa atoma? Kak 0603Ha4arotes rpaduyecky aToMHble OpGUTaIH, 3/1€KTPOHBI Ha OpOUTATIX?
5. Tlepeuwciure kBaHTOBbIE "kcia. [lis uero onu ucronbsyroTes? TlodeMy Helib3s ONHCATh SNEKTPOH ¢
MOMOLILBIO TOHSTHI KAACCHHECKOH (H3HKM (Maccd, KOOPIHHATA, HMITY/bC U T.A.)7
6. Kak oGo3Hauaercs [jiaBHOe kBanropoe yucno? Kakue sHadeHus NPHHUMAET THABHOE KBaHTOBOC
 yucno? 3a 4to oHO oTBevaer? UTo Takoe SHepreTHUECKHH YPOBEHD (ITEKTPOHHBIH CIOH)?
7. DAeKTPOHBI KAKOTO 3HEPreTHYECKOTO YPOBHS HMEHOT HAHMEHbUIYIO IHEPruio? DNeKTPOHbL KAKOTo
JHEPreTMYECKOro ypOBHS Haxoastcs Hanbomee 6nmsko k sapy u nodemy? Kak csasan pasmep

l\)'—-‘
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aroMHOW  opOuTasin M riaBHoe KkeaHToBOe umMcio? [lpuBegure rpaduueckud  npuMep
MHOIO3JIEKTPOHHOTO aTOMa, NOSCHHUTE OTRET.

8. Kak ofozHawaetcs rnoGouHoe KBaHTOBoe uucsio? 3a 4yTo oHO orBeyaer? Kakue 3HAYEHHA OHO
npunumaer? Kakoil gopme opburtanu onu coorsetcTBytor? Hpuseaure rpadudeckie npumepsl. Yro
TAKOEe JHEPreTHYecKui nogyposeHs?

9. Kak ppoMcXoAuT paclleruieHHe 3HepreTHueckHx yposHedl Ha noayposHH? Ckonbko AO |
3JIEKTPOHOB MOKET BKJIIOUATh NOAYPOBEHb TOrO WK HHoro thna? [Tokaxure rpaguuecKu.

10. Kak ofo3HaqaeTcsi MarHutHoe KBaHTOBOE 4ucia0? 3a 4ro OHO orBevaer? Kakue 3HayeHHs OHO

HOpHHUMaeT AJis opburasneil passoro tuna? [lpuseante rpaduueckue npuMepsl.

Yro takoe cnuu? Kak o0o3HauaeTcs CHMHOBOE KBaHTOBOe uyncno? Kakue 3HadeHus OHO NpHHUMaer?

Yro Takoe napasiesibHble W aHTHNapalienbHble criubbl? [IpuBeanre rpaduyeckue npumepsl.

12. Chopmynupyiite npusnuun [layan. CKoABKO 37€KTPOHOB MOIYT HAXOAWTbCS HA OHHOH ATOMHOM
opburanu? Kakoe! ux cnuubi? [paseante rpaduyeckuii npumep.

13. Cdopmynupyiite npaeuio KieukoBckoro. OObACHHTE ¢ €ro MOMOLIBIO, MOYEMY IPH 3allOIHEHHH
SHEPreTHYECKHX YPOBHEH H/1eKTPOHAMH CHayasla 3allo/IHsAeTCs ypOBeHb 0s, a TOTOM yiKe ypoBeHb Sd.

14. Chopmynupyhite npasuno I'ynpa. puseaure rpaduueckuil npumep mis d-noaypoeHs. Kak Gymer
NPOHCXOAMTS [TOJIOBHHHOE 3AMOHEHHE 3TOrO [OAYPOBHSA?

15. KakoB nopsfok 3alofHeHHs SHEepreTHUecKUX ypoBHeH W nopyposHeid? Uro Takoe 25leKTpOHHas
KoHQHrypauus atoma (daexrpounas dopmyna)? Kak ona sanuceiBaercs? Kakue 3J1€KTpOHHbIE
KOHQUrypauH ABAKIOTCS YCTOHUHBBIMHI?

16. ChopmynupyiTe neprHOANIECKHIl 3aKOH.

17. Kakywo ctpykTypy umeer Ttabnuua Mengeneesa? VYKakuTe, Kak ONpeNelHTh NepHOA, TIPYIILY,

© TIOArpyIILY.

18. C TOYKM 3peHHs OSeKTPOHHOH KOHQUIYpalWH arToMa, 4YTO [IOKA3bIBAET HOMeEp OIIEMEHTa B

 NMepHOAHYECKOi cHeTeMe, HoMep Ipynbl, Homep neproaa? Ipuseaure npumep.

19. Ha kakue cemelicTa paszmenstorcs siementsl 8 tabauue Mengeneesa? Yem 310 06ycioBieno?
Kakumn cBodierBamu ouu objiazaror (Metarminueckde, Hemertamnnueckue)? K kaxkuM ceMeiicTBaM
OTHOCATCA SJIEMEHTBI IVIaBHBIX W noOounbiX noarpynn? [lpuBeaure npumepsl. Kak u3MeHsOTCS
METAIHYECKHE U HeMeTallIMueckHe CBOHCTBA Mo nepHoam u rpynnam? [Ipuseaunre npumepsl.

20. Yem ompenensercs BaIEHTHOCTb XHMHUYECKOrO 3jleMEHTa B IJIaBHBIX M MOGOYHBIX MOArpyniax?

- Kakue 571eKTpOHBI SBJISIOTCS BAJ€HTHBIMH H MOI'YT NPUHHUMAThL y4acTHe B 00Pa30BAHHH XHMHUYECKOM
cBA3U?

Yro Takoe sueprus nonnszaunn? Kak oHa usmeHseTcs no nepuoaam u rpynnam? OOBsICHHTE TIOYEMY.

Ipusenure npumepsl. Kak 970 BAHfeT Ha XUMHYECKHE CBOHCTBA 37eMeHTOB? Y KakMX J€MEHTOB

HHM3KHE 3HEPIHU HOHU3ALKH U roYemy?

22. Yro Takoe cpoactBo k wiekTpoHy? Kak ono usmensercs no nepuogam W rpynnam? OGwbscHHTE
nouemy. Ilpusenute npumepnl. Kak oHO BiMfier Ha XHMWUYECKHE CBOWCTBaA »1eMeHTOB? V KakuX
2JIEMEHTOB BEICOKOE CPOACTBO K JIEKTPOHY U 1104emy?

23. Kak M3MeHAI0TCA paJuyChl aTOMOB M HOHOB [0 mnepuogam M rpynnam? Kak 510 Biuger Ha
XAMUYECKHe CBOHCTBa dnemeHTOB? [lpuBesure npumepbl. Y KakuX 5JeMEHTOB caMble GOJbLIHE
pajHychl U nodemy?

24. Yro taxoe »1eKTpoOTpULATENBHOCTL? Kak OHa M3MeHsercs no reproaam M rpynnam? Kak iauser Ha
XUMHUYECKHe cBo#cTBa 3neMenToB? [lpuBeaurte npuMepbl. Y KakuX 3IeMEHTOB caMas BBICOKAad
NIEKTPOOTPHLATENLHOCTH?

25. YT0 Takoe OKMCAMTE/bHbIE, BOCCTAHOBHTENbHbIC CBOHCTBA? Kak OHHM W3MEHAFOTCA [0 NEpUHOIaM H
rpynnam? Kak 3TO CBA3aHO ¢ 2MeKTpoHHBIM crpoenuem aroma? [lpusemurte npumepsl. Kakue

© BEILECTBA ABMAIOTCS XOPOLIHMH BOCCTAHOBHTEIMH, & KAKHE OKHCIIHTENIMH U novyeMy?

It

21

PA3JIEJ 3. XUMHWYECKASI CBSI3b.

et

Yem onipesesstoTes XUMUHECKHe i (hU3HUeCKHe CBOMCTBA BelnecTBa?

2. Yro Takoe XuMHuecKas cBA3b? Kakyi NPUPOLY. COTIACHO COBPEMEHHBIM [IpeJCTABIEHUIM, HMeeT
XHUMHYecKad cBa3b? Kak n3MeHATCs dHeprus cHCTeMb! Ipu 00pasoBaHUH XMMHYECKOH CBA3H H KaKHe
CHIlb! ee 00yCIaBanuBaloT?

3. IlpuBeanre npumep o0Opa3zOBaHMs XHMHYECKOM CBA3H B MoJleKyde Bogopoga. Yro Takoe

mostekynspHas opoutaib? KakuMu JoOKHb! ObiTh CIIMHBIL B3aUMOAEHCTBYIOLIHX 31€KTPOHOB, YTOOHI

o0pasoBanace XHMHUECKas CBs3h?
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10.

11.
12.

I3.

14.
15.

16.

17.

I8.

23.

24.

25.

H » :'47.!
0 cBasM. B kakux exuHMuax oHH H3MepstoTesa? Kak 3aBHCHT 3Heprus cBs3H oT ee minnbl? Kakas cBA3b

Jlaiite onpepenenus XapakTepHCTUKAM XHMHHECKOM CBA3H: JUTMHA CBA3H, BA/CHTHbIH Yros, 3Hepras

ABJAETCS Hanboee NPOUYHOH?

Ilepeuuciinre 0OCHOBHBIE BUABI XHMHYECKOH CBA3H.

JaiiTe onpeseneHne KOBaIEHTHOM CBS3H. 34 CUET YEro oHa obpazyercsa?

HeM 00ycIoBNIeHb! HAMPABIEHHOCTH H HACKILIAEMOCTE KOBATEHTHOMN CBS3H?

Kak obpasyercs KoBaleHTHas cBi3b 110 obmeHHOMY  MeXanusmy? Kakue 3/1eKTpoHbI MOTYT
NPHHAMATDL yacTde B o0pasosannu casizn? [puseawre rpadmueckuit npumep.

- Iouemy xummyeckas cpsizb MOxkeT 061aAaTh NOIAPHOCTHIO? Uem 00yC/10B/IeHd NOIAPHOCTE CBS3H?

[Ipusenure npumep rnoApHON MOJIEKYsIBI, HOSCHUTE, YTO TAKOE 3(hdeKTHBHBIN 3apsii, MEKTPHUECKU
MOMEHT AHMOJIS.

Hro Takoe KOBAJICHTHAS MOASPHAS M KOBAJIEHTHAS HenosipHas ¢Ba3e? [puBenute nprmepsl BewmecTs
C 9THMH THIAMH CBA3H.

Kak ofpasyercs koBasieHTHas cBA3b 110 AOHOPHO-AKLENTOPHOMY MeXaHH3MY?

Haiite onpeneneHne NOHATHIO BANEHTHOCTE. Kak MOKHO ONpPeJeSIHTL BAJIEHTHOCTL a7eMenTa? Kakue
SJIEMEHTBI HMEIOT MOCTOSHHYIO BAJIEHTHOCTD?

Hem o0ycii0BleHa BAICHTHOCTS, COMIACHO METOLY BaJeHTHBIX cBizel? UTo Takoe OCHOBHOE H
BO30yxIeHHOE cocTosiHHe atoma? [Tpuseaure NPHUMEpEI.

Kakue 371eKTpOHbI ABISIOTCA BATEHTHBIMHU [Ts s,p.d.f — anemenToB?

Yem ompenenserca npoctpaHcTBeHHas CTPYKYTypa monekyn? ITlosemy Mosexynsl uMeroT pasHyro
bopmy?

Halite onpenesieHne THIIAM CBA3M 110 NEPEKPLIBAHMIO opburaneii: 6, T u -cBa3am. Kakumu trmamu
opGurased onn obpasyiores? [lpusenure rpaduueckue npumepbl. CpaBHUTE MPOYHOCTH G- U T-CBS3H.
Hro takoe kpatHocth csasu? [lpuBenure npumep o0pa3OBaHMA ONWHAPHOMW, ABOWHOMN, TPOMHOI
CBA3H. KakuMu THName CBA3H M0 [epeKpLIBAHMIO OpGHTAle obpasoBaHa OJMHapHasd, ABOHHAs,
TPO#HAA CBA3E? CPaBHUTE NPOYHOCTb ITHX CBA3EIL.

Hro takoe rubpuauzauua? Kakop ee mexanusm? Kak NPOHCXOOMT Sp-, spz, sp3 — rubpuar3anug?
Kakyio reoMeTpuio HMerOT MONeKynbl ¢ TaKAM THNOM rMOPHOM3ALMH Y LEHTPAILHOrO atoMma?

. IlpuBennte npumepsl.
19

Pacckaxure o cTpoeHuH TBepibIX Tel. Yo W3 cebs Ipe/iCTaB/isseT KpHCTanIMueckas peluetka?
Ilpuseaure npumep. Uro xapakrepusyer OHEPrua Kpucrannuveckoit pemerxku? Ilepeuncimre

XUMMHYECKHUE THIIbI KPHCTANIMYECKHX PeIUeTOK.
. Yo 13 ceby NIPEACTABIIAET MOJICKYJ/IApHast KpHCTanandeckas peLueTKa‘? Kakue HaCTHLbI HAXOIHUTCH B

ysmax  pewerku? Kakod Tvn  cemm  mexmy ysiamu  pewerkn?  Kakopa 3Heprus Tako#
KpucTallieckod  pewerku?  Kakue — BewiectBa  MOryT — 06pa3soBLIBATH MOJIEKYJISipHBIE

' KpHCTa/lMYeckue perweTkn? [IpHseiuTe npuMepsL.
21.

Yro u3 cebs npencTapiser aToMHas KpHCTaIHYECKas petierka? Kakve 4acTHLB! HAXOUTCH B y3TaX
pemerku? Kakod tvn casu mexay ysnamu pewerkn? Kakosa SHEPTHUA TAKOH KPHUCTAUIHYECKOMH
pewerkn?Kakue BewecTBa MOryT o0pa3sOBBIBATE MOJICKYJISAPHBIE KPHCTAUTMYECKHE  pelieTKH?
Hpusenure nprmeps:.

. Kakop mexanusm o6pasosanus HouHONH cBI3n? Uem XApaKTepH3yeTcd HOHHOCTB CBi3HM? Yem

OTIMYACTCA  KOBAIEHTHAS MNOJAPHAA CBA3L OT MOHHOH? [loyemy wHonmas cBa3e He obnajaer
HATIPABNIEHHOCTBI) B HACBHIAEMOCTLIO?

Yro 13 cebs npeacTaBiseT MOHHAA KPUCTALTHYECKAR peuleTka? Kakue 4acTHUBI HAXOOMTCA B y3/Iax
pemerku? Kakoi THr cBa3sn mexay ysdamu pewerkn? Kakosa IHEPrus TaKOH KPHCTALIHYECKOM
petteTku? Kakne BewlecTBa MOryT o0pasoBBIBATL HOHHbIE Kpucrajuinueckue pewertku? [lpuseaure
NpUMeEpbI.

Hro u3 cebs npencrabiser MeranMdeckas KpucTALITHYECKAS peuretka? Kakue 4acTHLBI HAXOLUTCS B
y3nax pewreTku? Yem o0yc/loBleHa CBA3H MeXAY y31aMH pelueTku? IToueMy B kpucTamnuueckoit
PELICTKE METajlla SACKTOHBI HelloKalln3oBatkl? KakoBa SHEPrus TakoH KpPHCTALUTMYECKOH pelreTku?
Kakune Bewectsa Moryr o6pazoBbIBaTL MeTa/LHUYeCKHe KpucTainyeckue peutetku? Ilpuseaure
npUMepbl.

CpaBHHTE NPOYHOCTB, TEMIEPATYPb [LIABICHHS, MEXAHHYECKHE CBOHMCTBA, JIEKTPOINPOBOLHOCTD,
TCTUIONPOBOAHOCTD, JIETYHECTb PA3HLIX THIOB KPHCTANIHYECKUX pelieTok. OFbACHUTE, 104eMy OHH
001a/1a10T TEMH WIH MHBIMH CBOHCTBAMHK?

PA3JEJ 4. OCHOBHBIE KJJACCHI HEOPI'AHUYECKHX COEJUHEHUWI. PEAKITMOHHAS

CHHOCOBHOCTSH BEHIECTB.

14
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I. Yro rakoe crenedn, okHcaeHua? Kak onpepeinTh MAKCUMaIbHYIO CTEeHb OKUCIICHHS DNeéMeHTa?
Kak ona cBs2aHa ¢ BaJI€HTHOCTHIO?

2. Kakue s7eMeHTBI IPOABMSIOT IOCTOSHHYIO CTeNeHb okucienna? Uemy paBHa CTENeHb OKHCIEHHA

. © 3JIEMEHTOB B NPOCTHIX BewecTsax? Kakue ripaBuia Hy)KHO 3HATH IJIS 3alIHCH XHMHYECKUX QOpMyH
BeLecTs?

3. llpuseaure kiaccHGUKALMIO BellecTB. KakHe OCHOBHbIE KNacChl HEOPraHHWUYECKHMX COEJMHEHHH BbI
3naere? M3 uero onu cocroar?

4. Tlpusenwre wiaccudukauuro okeHlos. Kak obpasytores Ha3paHus okenaos? Kak Hanucats dopmyy
BBICIUETO OKCHAA 3JIeMEeHTa?

5. Tlpusenure knaccuPukauHio kMenot. Kak odpazytores Ha3BaHHA KHCIOT?

6. Tlpusenure xiaccubukauo ocHoBaHui. Kak o0pasytores Ha3sBaHHi OCHOBaHUH?

7. Tpuseaure wiaccubukauuio coned. Kax o6pa3yiorcs HaseaHHs coeit?

8. Uro Takoe snexrponut? Kakue BeulecTsa ABASIOTCH 3/1€KTpOnUTaMH?

9. Yro Takoe wiekTponurudeckas auccoudaumn?  KakoBbl MpaBMIa  3alHCH  ypaBHEHWH
HNEKTPOAUTHUYECKOH AUCCOUHALMKT

10. IlpuBeaurte ypaBHEHHs MOMHOM K CTYNEHYATON AHCCOLMALHY OKCHIOB, KHCIIOT, COMeH W OCHOBaHUH.

11. JIns kakuX 91€MEeHTOR XapaKTepHbl KUCIOTHbie cBoieTBa? [IpuBenTe npumepel.

12, C uem pearupyroT KucnotHele oxcuabl? [Ipuennre npuMepsl peakuui, JOKa3bIBAIOMIHX KHCIOTHBIE
cpoticta. IlpuBeaure npuMep IeHEeTHUECKOH CBA3HM «IIEMEHT — KHCJIOTHBIA OKCHA — KHCAOTHBIH
OCTaTOK - KHCJIOTaY.

13. Jlns KakuX 37IeMEHTOB XapakTepHbl OCHOBHEBIE cBOHCTBA? [IpuBennTe 11puMepsl.

14. C 4yem pearupyroT OcHoOBHble oxcuibl? llpuBenure npumepbl peakuuH, NOKa3bIBAIOIHUX OCHOBHBIE

© cpokctsa. [IpuBeauTe NpuMep NreHETHUECKOH CBA3H «3JIEMEHT — OCHOBHOH OKCHI ~ OCHOBaHHEN.

15. Yro rakoe amdorepraocts? Jlis Kakux 9MeMeHTOR xapakTepHsl amdorepHsie cpoiicTea? [lpusenure
IIpAMEpSbL. :

16. C dem pearupyroT amdborepsbie okcuisl? llpuBemuTe npHMepbl peakuMH, HOKa3bIBAIOILINAX
amdorepHsle cBoMcTBa. [IpHBEeAHTE NpHMEpP MEHETHUECKOH CBsA3M «3eMEHT — aM(pOTEePHbIH OKCHI —
aM{OTEpHOE OCHOBAHHEY.

17. Kax M3MeHsroTCHS KHCA0THO-OCHOBHBIE CBOHMCTBA /18 S- U P-DJIEMEHTOB B IepHolax cijieBa Harpaso?

* Kak 3710 ¢BSI3aHO ¢ METAJUTHHECKUMH H HEMETaIMUYECKHMH cBOHCTBaMU? OT YETO 3aBHCAT KUCIOTHO-
OCHOBHbIE CBOHCTBA d-3j1eMeHTOB?

18. IlpuBenure xuMuyeckue cBOHCTBA KHCIIOT.

19. Ilpuseaure XxuMHUECKHE CBOHCTBA OCHOBAHHH,

20. Hpuseaure npuMepbl aMbOTEpHbIX OCHOBaHHH. C UeM OHH MOT'YT pearMpoBarh?

21. IlpnBenure xHMHUECKHe CBOMCTBA COJeH.

PA3AEJ S. DHEPTETHKA XUMHUYECKHUX I[TPOUHECCOB. XUMHMYECKAS
TEPMOJHUHAMHKA.

Yro H3yyaer XMMHYECKas TEPMOIMHAMHUKA?

Haliite onpeneneHne NOHATHIO «XHMHUECKAs CHCTEMAY.

Tlepeuncnute THNBI XUMHUECKHUX CHCTEM, [aiiTe WX XapaktepucTuky. [IpuBeanTte npumepsl.

Kakue napaMerpsl BIHAIOT Ha TEPMOAMHAMHUECKOE COCTOSHME cucTembl? YTO Takoe CTaHAapTHBIE

ycnoBus?

Yem xapaxkrepusyercs TePMOAHHAMUYECKOS PABHOBECHE CHCTEMBE?

6. Kakue Tuibl TepMOAMHAMHYECKHX MPOLECCOB MOTYT MPOTEKATh B XMMHYECKHUX cucTemax? Jlakite ux
XaPAKTEPUCTUKY.

7. Chopmyupyhte 1 3aKOH TEPMOIMHAMMKH, 3alMIIMTE ero MaTeMaTHYeckoe Bbipaxkenue. [laiire
ONpelieNieHHe NOHATHAM «TEIU10Ta», «padoTa», «BHYTPEHHSS 3Heprusy. Kak MOKHO MHTEPHpeTHPOBaThb
3TOT 3aKOH NPHMEHHTENBHO K XMMUHU4ECKOMY potieccy?

8. Kakas paora yalie Bcero coepatoTea B xumuueckux cucremax? Kak ee MoxxHo paccumnrars?

5. Hafite onpenenenue sHranbiny. Kak ee MoxHo paccuurars?. Kak ona o6o3Hauaercs, B veM HaMepsercs?

10. Yro takoe tenosoit s¢gdert peakunn? Kak on 0003HauaeTCs, B 4eM H3MEPAETCs, YeMy OH PaBeH [pH

NOCTOSHHOM Aapienuu? HakTte onpejenenue IK30- M IHAOTEPMUUECKOR peakunH. YTo MOXKHO cKa3aTh o

TeMI0BOM 3QeKTe 00paTHMOro XHMHUYECKOTO npotecca?

.tkb)l\)w
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Yro wusydaer Tepmoxumma? UYro Takoe TepMOXHUMHUecKkoe ypaBHeHue? [lepeuncnure ocobeHHOCTH
3AIHCH TEPMOXUMHYECKUX YPaBHEHHUH.
12.Y70 Takoe craHzapTHas SHTaMbLIMA 06pasoBaHus BewtecTBa? Kak oHa 0603HAYAETCH, B YEM H3MEPAETCH U

KaKHEe 3HaAYEeHUS MOXET NIPHHHMATH?

~13. Chopmynupyiite 3akoH [ecca. [ToscHUTE CMBICA 3TOTO 38KOHA HA IPUMEPE XUMHYECKON PEaKIHH.
" 14.CopmynupyiiTe cieacTBrie U3 3akoHa ['ecca. [lpuBenure MaTeMaTHYECKOE BbIpaKEHHE, MOSCHHTE, VA

16

. pacdeTa KakOH BeJHYHHbBI OHO IIPUMEHSETCS.

TaKoe SHTponuA? B yeM oHa uamepsercd, kak obosHauaercs? Kak ee MokHo paccyntars? OT KakHX

“(baKTOpPOB OHA 3aBHCHT?
TToscnute Ha npuMepe, KAK H3MEHAETCA SHTPONHA BEIUECTBA NPH TNOBbILIEHHH TemmnepaTypbl. C dem

CBA34HBI 5TH W3MeHeHust? B kakoMm arperaTHoM COCTOAHHH SHTPONMS CaMas BpICOKas U HO‘ICM}’?

17.Y7o Takoe cranzapTHas 3HTPOIMMS BEILECTBA, Kak OHa 0003HauaeTcs, B 4eM Hamepserca?
18.Kak MOXHO paccuuTaTh H3MEHEHHe OSHTPOIIHH B [poliecce XHMMueckux peakuuid? [Ipusenwte

MAaTeMaTHYECKOEC BBIPpAXKCHHE,

- 19.Chopmyupyiite 2 3aKoH TepMoauMHamuku. [ Kakux cucteM oH npumeHuM? MoxkeT nH peakuus

nporexaTh ¢ yMEHbUIEHHEM OSHTponuu? Kakde jBa ¢akropa ABIAOTCS ABHKYIUEH CHIION
CAMOIPOH3BOJIBHOTO ITPOTEKAHHUS PeaKLHH?

20.Kak paccuurars sHepruio [u66ca? Kak ona ofo3nauaerca, B ueMm usmepsercs? LI uero HCronbsyercs

[N

-3 O\ W

o

10.
I1.
12.
13.
14.
15.
16.

17.
18.

19.

20.

sTa BennuyMHa? KakoBBI KPUTEPHH CaMONpPOW3BOABLHOIO MPOTEKAHHS PEaKUHH B [PAMOM W 0OpaTHOM

" HarnpaBieHuu?

[

PA3AEJ 6. XMMHYECKAA KHHETHKA. XUMHYECKOE PABHOBECHE.

Yro u3yyaeT XUMHYECKas KHHETHKA?

“Uro Takoe konuenTpaunus? Kak ona ofosHavaercs? Kak H3MEHSeICs KOHLEHTPAUMsA HCXOIHBIX

peareHToB W NPOAYKTOB IIPH NPoTeKaHUH peakunu? [Ipusenure npumep.

Jlakite onpesesnieHHe CKOPOCTH XHMHYeckoi peakumu. Kak ona ofosnadaerca? Kak ee MoxHO

paccunTaTs? YTO Takoe 3JIeMeHTapHbIH aKT peakuun?

"Yro TaKoe roMOreHHbIe U reTeporeHHble peakun? TIpHBeanTe IpUMepsl.
- Hro Takoe o6paTumbie U HeoOpaTuMble peakin? [IpuBeauTe npumepsl.

Or'kaknx GaKTOpOB 3aBHCHT CKOPOCTh XHMHUECKOH peakuuun?

Kak u3MeHseTcs CKOpOCTh NPH H3MEHEHUH CTEMeHH JUCIIEPCHOCTH, arperaTHOro COCTOSHHMS, BHELIHEro
BHEPreTHYECKOro Bo3neicTBr?

Kak 3aBHCHT CKOPOCTh XHMHUECKOH peakiidy OT KOHLEHTPALIHH peareHToB?

- CopmynupyiTe 3aKOH JeHCTBYIOLIMX Mace UIA CKOPOCTH XHMHUYecKOH peakuuu. Ilpuemute ero

MaTeMaTHdecKoe BbIpakeHHe. lloscHHTe, KaKMe BEIMUYMHbI UCHOJB3YKOTCS B 3TOM BbipaxkeHHH. Uto
TaKoe KMHeTHYeCKoe ypaBHeHue peakUun? Kakue ectb npasiia 3anuceu 3IM g peakuuii ¢ ydyactHeM
TBEPAbIX H razoobpasHbiX BelecTs?

HTo Takoe KOHCTaHTa CKOPOCTH peakinn? Kak oHa ofosHauaerca? OT 4ero oHa 3aBHCHT?

Kak 3aBHCHT CKOPOCTE XMMHYECKOH peakunu oT Temrieparypbi? OTBET MOACHHTE.

Chopmynupyitre npasuno Baut-I'odda, npuseaure ero maremariyeckoe BEIPaKeHHE.,

Yto mokasbiaeT TemreparypHbiH ko3(dHUMeRT ckopocTH peakunu? Kak o o6osHauaeTcs M yemy

‘MO3KeT ObiTh paBeH?

Yro Takoe addekruBHOe coynapenue yacTHL? Kak W3MeHseTCS IHEpreTHKA CUCTeMbI TIPH Tepexoie ot
MCXOIHDBIX PearenTam K npoaykram peakuun? [puseaunte rpadHueckuii npumep, OTBET NOACHUTE.

Uro rakoe sHeprus axrtupaunu peakunn? Kak ona ofo3Havaercs, B ueM usmepgerca? OT 4ero oHa
3aBHCHT? Kak CBA3aHBI CKOPOCTD PEAKLMH H SHEPIUsS aKTHBALHHK?

[lpuseante ypasrenue Appenuyca. lloscHute, KaKue BeJMYHHBL B HErO BXOJAAT M KAKYEO 3aBUCUMOCTD
YCTAHABIIHBAET 3TO ypaBHEHHE. '

Yro Takoe katanusarop? KakoB Mexanusm aeHcTBus Kataiusaropa?

Haiite onpenenenne XUMHUYECKOro paBHoBecHs. YTo Takoe paBHOBECHas KOHLEHTpaLus sewrects? Kak
oHa o6o3Havaetcs?

Yro rakoe koHcTaHTa papHOBecH:? Kak ona o6o3navaercs? HanuuinTe MaTeMaTHYECKOE BRIPOKEHHE 1T
KOHCTAHTbI PABHOBECHS, MMOACHHTE. KAKME BENHYMHBI TaM HCHOAB3YROTCH? KakoBbl NMpaBmiia 3anucu
KOHCTaHTbl DABHOBECHSA, €CIM B XMMHYECKOH peakudH Y4acTBYHOT TBepible WIH TrazoofpasHbie
Bemecrsa’

Kaxue dakTops! BIUSIOT Ha CMeILeHHe XHUMHYecKoro papHoBecua? [loscnuTe, yTO 03HaYaeT cMeleHHe
XMMHYECKOTO PABHOBECHS «BIIEBOY, «BIPaBO»?
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Coopmynupyiire npunimn Jle-Illatense. Kyna cmelaercs paBHOBeCHE IpH  IIOBBILEHHH HIIH
IOHIDKEHHU TEMIIePaTyphl, A4aBICHH, KOHUEHTPaLHu?

PA3JEJ 7. 3JEKTPOXUMHYECKHE ITPOLECCHI. KOPPO3Usi METAJLJIOB.
YTO M3yuaeT d1eKTPOXHMUA? 3a CHET Hero MPOTEKAKT YIeKTPOXHMHUECKHE TIPOLecchl?

Yro Takoe OKHCIHTE/EHO-BOCCTAHOBUTE/IbHbIC peakiMn? [lafiTe ornpepeneHHe HOHATHAM «CTelleHb
OKHCITEHHA», «BOCCTAHOBHTEIIbY, «OKHCAMTEIbY, «OKHCICHHE», «BOCCTAHOBAEHHe». [lpuBeaure

TpUMEpBL.

Yro takoe saextponnt? M3 wero w3 usrorapnuparoT? Kakue rpoLecchl IIPOMCXOOAT Ha MOBEPXHOCTH
METAUTMHYECKOTO 3IEKTPOIa NIPH MOrPYHEHKH €r0 B PACTBOP HOHOB 3TOT0 ke MeTauia?

Kax obpazyetcs nBofiHOM snextprueckif ¢iioi? Uto takoe 35eKTPOAHbIH NoTeHIHAN?

Yro Takoe paBHOBECHBIH exTpoanblit noreHunan? Kak on ofosHavaercs, B yeM usMepsercs? Yro
xapaxkrepHsyeT 3Ta BenuuuHa? OT yero oHa 3aBUCHT?

Yro Takoe cTaHAApTHBIH BOAOPOAHBIA aextpon? Jlus vero od wucnonesyercsa? Yemy paseH ero
37IEKTPOAHBIH MoTeHunan?

Yro Takoe cTaHAAPTHBIN 31eKTPOAHBIH NMoTeHuHan Metaruia? Kak on ofo3navaercs, B 4eM u3Mepaerca?
Yro xapaktepusyer gaHHas Besanunna? Kakue 3HAYEeHHS OHA MOXKET NPHHUMATDL?

Or xakux GaKTOpPOB 3aBHCUT WIEKTPOAHbIH noreniuai? [lpusenure nonHoe n COKpaIEHHOE YPABHEHHSA
Hepucra. IlosicHuTe, Kakue BeJNMHUMHbL TaM MCHONB3YIOTCA. B KaKMX Cloydasx MCIONB3YHOTCA JTH
ypaBHEHUs? ’

Y10 nokaselBaeT paa MEKTPOXMMHUECKHX HAMpsUKeHHH MeTauios? Kak pacrionoxeHsl METaUIBL B OTOM
pany? C ueM CBs3aHa BOCCTAHOBHTENBHAS CIOCOOHOCTD MeTaLIOB?

Yro Takoe ranspanudeckui snement? M3 uero on cocrout? M3o6pasure yeTpoHCTBO rabBaHHYECKOTO
3/IEMEHTa.

Kax sapssxkeHbl KaTol W aHOA B laibBaHHueckom ayiemenrte? Kakue MpoLECChl NPOTEKAOT Y HX
MOBEPXHOCTH? 16 BO3SHHMKAET 3JIeKTPHUECKHI TOK B rajibBaHHYecKOM jieMenTe? B kakoM Harnpasienuu
JBHOKYTCA 3JIEKTPOHBI B FaJIbBAHHYECKOM 371eMeHTe?

Ha npumepe ranssanuueckoro snementa anuwis-SAxoGu pacckaxure Kakue 3JIeKTPOXHMHYECKHE
npouecchl TaM nporekatoT. Hanuinure ypaBHeHHs peakLinii Ha KaTozie ¥ aHoze.

Kak sanucelBaercsd cxema rajibaHudeckoro iementa? [Tpuseaunre npumep.

Yro rtakoe SneKTpOIBIXKYLIAs CHIA rajibBaHuueckoro sjaementa? Kak ona o0o3HawaeTcd, B 4eM
mmepsietcs? Kak ee MOXKHO paccuuTaTs?

Yro takoe osnextponns? M3 dero cocToMT cHeTema, rae nportekaer omektponus? HzoGpasure
rpaduiecku.

Kak 3apsxeHbl KaToX W aHOA NpH osiekTponnse? Kakde npoLeccsl NPOTEKArOT y MOBEPXHOCTH
3J1eKTPOOB?

Kakue TvIbi 21€KTpOLOB HCIONBL3YIOTCS TIPH 3nekTposuse? M3 dero oxn wsrorasiusatorea? [puseaure
[IPHMEpBI.

KakoBbl 3aKkOHOMEPHOCTH MPOTEKAHHS 21eKTPOsIH3a B paciviaax? Kakue npoLecchl MPOTEKAOT Ha aHOAE
u katoze? [Tpusenure npumep.

KakoBbl 3aKkOHOMEPHOCTH NMPOTEKAHMS HIEKTPOiN3a B pacTBopax? Kakue npoueccsl POTEKArOT Ha AHOJE
u karoze? [IpuBenure npumMeps.

Chopmynupyiite | 1 2 3akonsl dapazes. [pusennre nx MateMaruyeckoe eipaxenne. [lodcHHTe, Kakue
BEJIMUHHBL TaM HCIIOIB3YIOTCA M UX €AMHHLBI H3MepeHus. [ KakUX pacyeToB NPUMEHHMBI 3TH 3aKOHBI?
Yro takoe BpIxon 1o Toky? Kak ero MoxHo paccuurtars?

Yro rtakoe xopposus wmetannos? Yem xapakrepusyercs rpouece kopposuu? [louemy kopposus
HEFATHBHO BIHAET HA METAIIMYECKHE KOHCTPYKIHH U U3Jenus?

Uro Takoe xumuueckas kopposus? B kakux cpenax oHa nporekaer? Kakue ObIBAIOT TUITBI XHMHYECKOH
kopposuu? lpuBenure rpumepst.

B uyeMm 3ainovaeTcs MEXaHH3M XMMHUECKOH Kopposuu? HalMmiHTe ypaBHeHHS peaKilWi, NpuUBEIuTe
NpUMeEpEL.

Ot KakMX (JaKTOPOB 3ABMCHT CKOPOCTL XMMHHECKOH kopposuu? llouemy vy HEKOTOPBIX METa/sioB CO
BpeMeHeM CKOpPOCTb KOppo3uH 3amemnsercs’ Kakas cpeaa cnocoGCTBYET MNPOTEKAHMIO KOpPO3UH?
Tlpusenure npumepsl. [louemy ¢ pocToM TemIrepaTypbl CKOPOCTh KOPPO3HH BO3PACTAET?

Kakue mMecTa B M31€N1HAX U KOHCTPYKLHAX ABASIOTCS KOPPOZHOHHO OMACHBIMH H 0ueMy?

Yro Takoe s1eKTpoXHMHUECKas KOpposus? B kakux cpeaax oHa nporexaer?

B uem 3akmovaeTes MeXaHH3M HIeKTPOXHMIYECKOH Kopposun? Kakas cpena eit ciocobetByer?
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Ha. npumepe KOPpO3HH CTAJIH KHCIIOPOIOM BO3IYXa BO BJIAKHOM Cpele MOACHUTEe MEXaHU3M MPOTCKaHHA
JEKTPOXUMHHYECKOH KOPPO3HH.
Kakue merauist HauBGonee noasepieHbl Kopposuu? IloyeMy HEKOTOpblE MeETa/LIbl, HECMOTPA Ha HX
BBICOKYH BOCCTaHOBUTENBHYIO CIIOCOOHOCTH, HE MOABEPraroTes kopposuu? IlpuBeauTe NPUMEpbI TAKHUX
| .. METAUIOB.

31. TlepeunciinTe METOMb! 3ALUATHI METAJIOB OT KOPPO3HH.
-32." Yro Takoe jerupobanue metaop? Kakue BeliecTBa BHICTYIAKOT JIEPHPYOLIHMH 100aBKaMH W KaK OHH
' BIMAIOT Ha cBoMcra Metayta? [lodweMy npu JIerHpOBaHWK METAJUIA CKOPOCTH KOPPO3HH 3aMemsercs?
- Hem 06yCNIOBIEHO TO, YTO COBPEMEHHbIE CTANIH SBIAOTCA HEIKABEIOLHMH?

" Yr6 TaKOe 3alHTHbIE TIOKPHITHS? Y3 4ero OHH H3roTaB/IMBAIOTCS ?

34, B 4eM OTIHYHE KaTOAHBIX W aHOLHBIX META/UIMHECKHX nokpsiTHit? ToscHuTe MEXaHH3M 3aLUMTh TAKHX
© . nokpbITHi Ha npuMepax. Kakne HeJOCTATKH eCThb Y TOTO WK HHOTO THIa HOKpBITHA?

35. W3 dbero H3roTapHBAIOT HEMETA/UIHYECKHE 3alUMTHbIE nokpeitua? [lpusenure npumepsl. Kaxosbl

HEAOCTATKH TAKHX TOKPBITUH?
'36. Ha 4yeMm OCHOBAHBI METOAb! NEKTPOXUMHUECKOH 3awnTbl? [ToACHHTE MEXAHH3M 2JIEKTPOXHMHMHECKOH
JAILMTHI HA [IPHMEpPE METOJIa IPOTEKTOPHOM 3alLMThl CTATBHOTO TPYGONpoBOa B MOPCKOH BOJe.

37. Yro takoe karonnas d aHojHadg sanmTa? [ToscHuTe Mexann3M 3alliUThi HA PHMEpax.

38. Pacckaxure of H3MeHeHHH CBONCTE KOPPOIMOHHOH cpeabl. Kakumu cnocobamu oHO JoCTHraeTes?

39, Kakue $akTopbl HY)KHO YYHTBIBATH IPH KOHCTPYMPOBAHMM H3LENUH, 4T00BI MPENOTBPATUTL MPOLECCHL

 [IpOTeKaH#sA KOPPO3IHH?

. | PA3JEJ 8. PA30BBLIE PABHOBECHS B TETEPOI'EHHBIX CHCTEMAX

B W=

Jlaiite onpeesnieHHe NOHATHIO «pazay.
Y10 TAKOE reTepPOreHHbIE H FOMOTEHHbIE CHCTEMBbI?
* Yro Takoe dasoBoe papHoBecue? UeM OHO Xapakrepusyercs?
‘Copmyaupyitre npasuio dasz I'nb6ca, noscHure, Kakue BeIMHUMHbI Ty BXOMIT.
.- Yrp Takoe guarpamMma cOCTOSHHUA?
[lpyBeauTe DUarpamMmMy MUIABKOCTH ABYXKOMIIOHEHTHOH CHCTEMBI C fIPOCTOH IBTEKTHKOH
(9BTEKTHUECKYIO Auarpammy). OxapakiepusyiTe TUHUM, TOUKH K 001aCTH 5TOH AUarpaMMmel.
7.  Yro Takoe SBTeKTHKA?
8. Cdopmysupyiite npaBuiio peryara. [lis uero oHo UCnoJib3yeTcs?

9. TlpuBeuTe AMArpaMMY M1aBKOCTH ABYXKOMIIOHEHTHOH CHCTEMBI, 06pasyloleH ycToH4mBoe
. XHMHYECKOE COS/IHHEHHE (IMCTEKTHYECKYIO IHArpamMmy). OxapakTepu3syiTe THHUH, TOYKH H 001aCTH
v 9TQH qHarpamMmsl.

10.. Yro Taxoe TBEpABLH pacTBOp?

"11. TlaiiTe XapaKTepHCTHKY TBEPBIX PACTBOPOB BHEIPEHHs, 3aMeLLEeHNA 1 BblUHTaHus. [IpU KakiX ycloBuiX
06pasyloTes ITH THIIBl PACTBOPOB?

12. TlpHBenuTe AHArPAMMY [LIABKOCTH ABYXKOMIIOHEHTHOH CHCTEMBI, 00pasyrolliei TBep/bli pacTBoOp
3aMelleHts ¢ HEOTPAHHUEHHOM PACTBOPUMOCTbIO. OXapaKTepH3yiTe JIMHUH, TOUKH H 00/1aCTH ITOH
JHArPAMMBL.

©13. TlpuBeauTe QHarpaMMy MaBKOCTH [BYXKOMIIOHEHTHOH CHCTEMDI, ofpasyoiLeit TBepAbIH pacTBOp

" 3aMelLueHMs ¢ OFPaHHYEHHOM PACTBOPUMOCTbIO. OXapakTepu3yHTe JIMHHUH, TOUKH K 00IaCTH ITOH

JHArpaMMBl.

KOHTPOJIbHBIE PABOTBI
(TEKY I KOHTPOJIb 3BHAHUH)

TeMbl KOHTPOJABHBIX padoT:

Tema 1. OcHOBHBIE MOHATUA H 3aKOHbI XHMHH
Tema 2. Crpoetne aroma. [lTepHomuueckuil 3aKOH W MEPHOAMHYECKAd CHCTEMa XHMHHYECKHX 3JICMCHTOB
J.M Mengeneesa.
Tema 3. XumHuecKkas CBA3b.
Tema 4. OcHOBHbBIE KJACChl HEOPraHHUYECKHX COeIMHeHHH. PeakliHOHHas criocOOHOCTL BEWIECTB.
Tema 5. DHepreTHKa XHMHYECKHX NPOLECCOB. XMMUUECKas TePMOJIMHAMHKA.
Tema 6. Xumuueckas KMHETHKa. XUMHYECKOE PABHOBECHE.
18
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Tema 7. Dnexrpoxumuueckue rnpouecchl. Kopposus MeTaios.
Tema 8. da3oBbie paBHOBECHS B IeTEPOre€HHbIX CHCTEMAX.

IlpaMepnt BADHAHTOB KOHTPOJbHBIX pador

KOHTPOJIbHAS PABOTA Nel «OCHOBHBIE HOHATHUS H 3BAKOHBI XUMHWI»

vt

Onpenenure 3KBHBANIEHTHYIO Maccy Na,COs.
2. Cxkonbko mosnexyn cogepkutes 8 0,2 mons NH?

Kakoit 00bem okcuza yrnepona (1V) Bpiaenntes (H.y.) npu repmudeckom pasiaokenuu 200 kr CaCOs
9

L2

KOHTPOJIbHASA PABOTA Ne2 «CTPOEHUE ATOMA. CTPOEHHUE ATOMA.
HNEPHOIUYECKHH 3AKOH U MEPHONYECKASI CHCTEMA XUMHUYECKHUX
IJEMEHTOB I N.MEHJIEJIEEBA»

1. Hanmioure 37eKTPOHHYIO KOHHIYpalxio atoMa Br. Vkaxure, K KakoMy [€pHOLY, IPYIIIE,

NOUTPYNNe M CEeMEHCTBY OTHOCHTCH HTOT 1eMeHT. Kakue 5eKTPOHbl Y 3TOr0 9SJieMEeHTa

| ABNSIOTCS BasieHTHbIMH? KaKoBa MAaKCHManbHas BANEHTHOCTb 3Toro aiementa? [lpueemure

BJIEKTPOHHO-rpadHyeckoe H300paskeHHe BATCHTHBIX 3JEKTPOHOB M OIMHIUMTE MX KBAHTOBBIMH

uucaamu. Kakumu csolicTBamu obnagaer s1oT sieMent? OObACHHTE, HCXOAS U3 JIEKTPOHHON
KOH(QHIypaLHH 3J1eMEeHTa U [10JI0XKeHHS B NEPHOAHYECKOM CHCTEME.

2. B Kkakom nepuome, rpynne H TOArpynre HaXOAWTCS OJEMEHT, €C/IH ero 3JeKTPOHHAs
KoHUrypauus 3akanuupaercs Ha 5s'4d’. Hasoeure oroT snement. Kakimu CBOMCTBAMH
06nafaeT ITOT HIEMEHT — OKHCIIMTEIbHBIMHU Kl BOCCTAHOBHTENbHBIMH? OGBACHUTE NoYemy.

3. Kako#t u3 snementoB — B win C Gyzer obsagars Goslee BbIPaKEHHBIMH HEMETAITHYECKUMH
corcTBamMu? KakumH csoifctBamy OyayT 00/1aaTh COEIMHEHHS YTHX HJIEMEHTOB ~ KHCJIOTHBIMH
MM OCHOBHBIMU? OOBACHHTE ¢ TOYKH 3PEHHMS HIEKTPOHHON KOHQHIYPAUMM U TOJIOKEHHA
3JIEMEHTOB B [1EPHOAHUECKOH CHCTeMe.

v KOHTPOJIBHAS PABOTA Ne3 «<XUMHUYECKAS CBSA3b»

1. Hnsa sumaveckux sewects Cly. CuSO,, N,O
a) ONpeAeNuTh CTENeHb OKHC/IEHMA 3eMeHTOB; ) OmpeienuTh BaJEHTHOCTb 3JIEMEHTOB; B)
HApHCOBATL CTPYKTYPHBIE (POPMYIIbL T') OTIPE/IeHTD THIT XUMHYECKOH CBA3H.

2. Jns sewecrs: Py, CrCly, Zn, H,O
a) yKasaTh THIl XHMHYeCKOH CBA3H; 0) ONpefe/iuTh THI KPUCTAIMYECKOH pEIlETKH; B) yKasaThb
KAKAMH QH3HYECKUMH CBOHCTBaMK 061aiaer TaHHOe CoeMHEHHE, OTBET MOSCHHTD.

3. llpuseaure 5neKTpoHHO-Tpaduueckoe H306pakeHHe aroma B B OCHOBHOM M BO36YAIEHHOM

~ COCTOSHHH, HANHLIHTE JJIEKTPOHHbIE KOHHUrypanud. Kakas BaeHTHOCTH XapakTepHa JUIS JTHX
cocrosHui? IIpuBenauTe NpHMeps! CoeAHHEHHH ¢ JaHHOH BaJIEHTHOCTHIO.

KOHTPOJIbHAS PABOTA Ne4 «OCHOBHBIE KJIACCBHI HEOPTAHUYECKAX COEJUHEHUAMN.
PEAKIIMOHHAS CIIOCOBHOCTH BEINECTB»

l. Ykaxure, K KakuM KIaccaM COENMHEHWH (PMIPOKCHIbL, KMCIOTHI, COJM, OKCHIbI, GHHApHbIe
COe/IMHEHNs) OTHOCATCA creaytoline seutectsa: NayO, H,SOy, Cu(OH),, Ca(NOs),, Ba(OH),, H;PO,,
Na,COs, SOy, CaS, AIN. HazosuTte 7TH coeiMHEHMS.

2. Kakue Tunel conedt moryt obpasoebiBarbes rpu peakuun H,SOy u NaOH? Hanmmmre ypapnenus
PEAKIMH, YKAKUTE THI COH, JalTe HA3BAHMA NOIYYEHHbBIM COEAHHEHMSM.

3. Yro Takoe amdorepHocTh? Hamminnre ypaHeHns peakuuu, nokassiBaole aMmpoTepHbIiH XapakTep
AbLO;. YkakuTe, K KakoMy KIaccy COCIMHEHWI OTHOCATCS TIPOAYKTHl DEAaKUMi, Ha30BHTe
TI0JIy4eHHBIE COeJIMHEHHS .

'KOHTPOJIBHASI PABOTA Ne5 «JHEPITETUKA XUMUYECKHX MPOLECCOB. XUMUYECKASL
TEPMOJHUHAMUKA»
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1. Paccumraiite TersioBoi addexkr peakuuu ofpasosaHus okcupa cepwt  (IV), sanminure

. TEPMOXMMHYECKOE YPaBHEeHHE peakuuu. BbluMcauTe Maccy NpopearHpoBaBlLeil cepbl, ecid B

o " pesysIbTaTe PeakuMu BhLAENHI0CE 92,8 KJDK Teniorhl.

' S(mej + 02(2/ = SO?(ej

2. PaccunraB usmenenue sHeprud ['uO6ca, ycraHOBHTE, BO3MOKHO JIH CAMOIMPON3BOJIBHOE NPOTEKAHUE
peakiuu mipu 35 °C.

JMngOj(n,y/ = Mg()(mff/‘ + C()Z((’/

{OHTPOJILHASI PABOTA Ne6 «XUMHUYECKASI KHHETUKA. XUMHYECKOE PABHOBECHE»

1. Hanuimre KuHETHUECKOE YPaBHEHHE peaKUHu:
03(3) + N()(zj = Ozre) + NO?(e;

2. Kak W3MEeHHTCS CKOPOCTb PeaKLiHH, €C/iM: a) B CHCTEME YBEIUYHTE AaBjieHHe B 3 pasa; 0) yBe/HUHTh
KOHUEHTPALUHIO 030Ha B 2 pa3a; B) YBeJIMUWTH KOHUEHTpanuo okcxia aszora (1) B 3 paza.

3. TemnepatypHbiii k03¢ hHLHEHT CKOPOCTH peakiiy pased 4. Ha ckosbKo rpagycoB Hy)KHO YBEIHUYHTH
TEMIEPATypy, 4TOOBI CKOPOCTb peakuiy Boszpocia B 64 pasa?

4. Onpe/enyTe SHEPIHIO AKTHBALIMH PEAKLIMH, KOHCTAHTA CKOPOCTH KOTOPO# rpu 298 K pasua 3,1-107,

©anpu 313 K cocrasnsier 8,2:107.

KOHTPOJIbHASI PABOTA Ne7 «JIEKTPOXUMHUYECKHE MPOLECCHIL KOPPO3HUS
METAJLLIOB»
1. 3anucaTb cXeMy rajbBaHHUYECKOrO 3j1€eMEHTa, COCTOSILErO U3 BUCMYTOBOIO H LIHHKOBOTO 3MIEKTPOJIOB,
 TIOTPY’KEHHBIX B PAacTBOPbLI CBOMX COJIeil; HAMMCaTh YPABHEHMS JJIEKTPOIUHbLIX MPOLECCOB; HAIUCATH
ypaBHeHHEe  peakLMH, KOTOpas M[poTekaeT B  [ajbBAHUYECKOM  JIEMEHTe,  pacCcUHTaTh
SIEKTPOABHXKYLIYIO CHJIY TaJbBaHMYECKOrO JIEMEHT4 NpPH CTaHIAPTHBIX YCIOBHAX, PacCYHUTATh
3EKTPOABIKYULYIO CHITy FaibBAHMYECKOro djementa npu temrepatype 30 °C M koHueHTpaumsx
uonos C(Bi**) = 0,1 monw/i; C(Zn*") = 1 mons/a.
2. Kakue npoayxrel oOpasyroTcs NpH saekrponuse Boauoro pactsopa CaCl,? Hanumunre ypasHeHus
' 9NeKTPOAHBIX MPOLeccoB. BbluuciuTe Maccy Wik o6beM POAYKTOB, BHIIEIAIOWMXCA HA HIEKTPOAaX,

€CNy B Mpollecce dileKTposinia 3aTpauero 107222 K1 snexTpuiecTBa, a BBIXOI 110 TOKY COCTaBiseT
90%.

KOHTPOJIbHASI PABOTA Ne8 «PA30OBBIE PABHOBECHUS B TETEPOI'EHHBIX CUCTEMAX)»

JaliTe onpeliesieHye MOHATHIO «azar.
- TlpuBepute QuarpaMmy MIaBKOCTH ABYXKOMIOHEHTHOH CHCTEMb! ¢ IPOCTOM IBTEKTHKOM
(9BTEKTHUECKYIO Auarpammy ). OxapaKkrepu3yHTe JTMHHW, TOUYKH H 001acTH 3TOH AHarpaMMBbl.
3. Yrt0 TaKkoe KOHIPY3HTHOCTb?

N —

WH/ABHUIYAJILHBIE 3AIAHUS
Hpnmepbl BapHaHTOB HHAHBHAYAAbHbIX 3anaum”l

HNuausuayainhoe 3ananue «OCHOBHBbIE HOHATHS H 3AKOHBI XHMHAN
BAPHAHT Nel0
1. OnuHakoBoe 4 4ucio Monekya 8 0,5 r asora # 0,5 r merana?
2. BBIUHCAUTL MOJAPHYIO Macey BeluecTsa, eciid Macca S00 mut ero mapos npu 87 °C u nasnenuu 96 xlla
paBna 0,93 r.
3. Haiity QaKkTop 3KBHBaJIEHTHOCTH U YKBHBAJICHTHYIO MAcCy 21eMeHTOB B coeguHenusx: MgO, NiCl,, CaF,.
4. Hapitn sxBuBanenTHele Maccel coeguneruit: HNO;, Cr(OH);, Co(NOs),, P,0s.
5. Onpenenure o6beM a30Ta (H.y.), HCTIONL30BAHHOTO AJs CHHTE3d AMMUAKa, €C/IM Noay4YeHo 8,5 I MpoayKTa
peaKLHH.

Huausuayaibnoe 3aganue «CrpoeHne aroMa. NepHOIHYECKHI 3aKOH
H [lepHOIHYecKas! cHeTeMa XHMUYecKHX diemenToB /I.U. MenaeiieeBa»
BAPUAHT Nel3
20
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1. Hamumure 31eKTpOHHbIE KOHPUIYPALHH CleAYOLKX aTOMOB # HOHOB: In, Ba®*, CI".

B xako# rpyrmine, noarpynrne u nepxone Haxoaurcs wiemeHT Sb? K kakoMy ceMmelcTBY OH OTHOCHTCH?

' VkaxudTe, KAKHE OIEKTPOHbI Y JTOrO 3JiEMEHTA ABNAIOTCA BaJEHTHBIMM. KakoBa MakcHManbHas

E'BaHeHTHOCTB sroro snementa’ [lpuBenute  osieKTpoHHO-rpadmueckoe uzo0paxkeHHe BATEHTHBIX

':'LI:B:Z‘IVCK‘I})OHOB OINKIINTE HX COCTOSHHE KBAHTOBBIMH YHC/IaMH.

‘B:kakom nepuoge, rpynne U MOATpYINe HAXOMHTCH BJEMEHT, eClIH ero 3JIeKTPOHHAas KOHQHIypaiHs
,3aﬁxaﬂqu8aercx Ha 6s°5d". Hazosure sror sinement. Kakumu cBoiicTBaMM 06aaeT dTOT JJIEMEHT —
OKMCIIHTE/IbHBIMH HITH BOCCTaHOBHTeJIBHbIMH? O6bacHUTE NOYEMY.

4. Kakoit uz snementoB — Mg i Cl Gyger obnamate Gosee BBIP&KSHHBIMH HeMETa/UTHYECKHMH

 cBodicteamu ? Kakumu cBoicTeBaMu OyayT 061adaTh COEMHEHHS YTHX DIEMEHTOB — KHCOTHBIMH HIIH
_ocHOBHbIMH? OOBACHHTE ¢ TOYKH 3PEHHMSA BIEKTPOHHOH KOHQUIypaluH H HONOKEHHS IEMEHTOB B

~ TI€PHOAHHECKOH CHCTEME.

. V-Kakoro siemenTa panuyc atoma Goasiue — y Li win Cs? O6BbACHHTE ¢ TOUKH 3PEHHS MEKTPOHHORH

KOH(UIypaUHH HOJIOKEHHS ATEMEHTOB B neproIuHecKoi cuereMe. Kak 310 BIMsieT Ha UX XHMHYeCKHe
cBoiicrea?

Huxnsagyasibaoe 3aganse «XHMUYECKas CBH3bY
BAPUAHT Ne2§
I I/Isoﬁpasme CTPYKTypHBie (QOpMYJIBl CAENYIOLIHX COEIMHEHHH W YK&KWTE BaJEHTHOCTh H CTEIEHb
| OKHCIIEHH KaXIOro 73jleMeHTta B 9THX BewlectBax: ALO;, As0; Cl, H;S, CuSO,. Vkaxure THI
* XUMHYECKOMH CBA3H VTS KAXO0T0 COEAMHEHHUS.
2. Onpegennre THIT KPHCTAJUIMHECKOH pelieTkH s cieayrowinx coeadueHui: NaF, CoSO,, Si, Pb, N,
- Kaxumu dusuueckMu cBOACTBAMU (IPOYHOCTD CBA3H, TEMIEPATypa IUTaBJIeHHA, MEXaHHYECKHEe CBOHCTRA,
" 3JIEKTPONPOBOAHOCTS) OBJIAAIOT JAHHBIE COEAHHEHUA U TIoYeMy?

3. IpuBenure 3eKTpOHHO-TpadHueckoe H30OpaKeHHe BAIEHTHBIX 1EKTPOHOB aToMa P BO BCeX BO3MOXKHBIX
-+ cocTosHusx (OcHOBHOe, BO30YkueHHOe). Kakyro Bajle€HTHOCTD MOXKET MPOABIATH cpoubop B OTHX
~ cocrosuusx? [Ipusenure npumepsl COeIMHEHNH, YKOKHTE BATIEHTHOCTH (ocdopa. :

4. Kakyio reomerpmio umeer wmosiekyna AlF;?  IlpuBemure anekTpoHHO-rpaduyeckoe — u3o0pakeHHe

BAJIGHTHBIX WIEKTPOHOB B3aHMOJEHCTBYIOUIMX aTOMOB, YKaXKUTE, KaKHe H3 HUX YHacTBYIOT B 0Opa3oBaHHH
- XMMHYecKHX cBsszed. Kaxos tun rubpunmzaumu atoma amoMmuHus? Hapucyiite npocTpaHCTBEHHYIO
CTPYKTYPY 3TOH MOJIEKYJIbl, TOKAKHTE [epeKpbIBAHHE aTOMHBIX OpOUTANEH, YKAKHUTE THITBI CBSI3eH (TT,0).
5. Hcnone3ys 3HaYEHHA OTHOCHTEIBHOM JIEKTPOOTPHLIATENBHOCTH, PACIIONIOKHTE CIICAYIOLIHE COCAHHEHHS B
© - nopsaake Bospacranus HoHHOCTH cBsa3u: NaCl, CuCl, AgCl, AuCl. Hapucyiite ux crpykrypssie GopMyJisl
M YK&XKHTE, K KAKOMY aTOMY CMELIAeTCA 5eKTPOHHAS IUTOTHOCT B 3THX COEIUHEHHSAX.

Hupneuayansuoe 3ajanne «OCHOBHbBIE KJIACCHI HEOPTAHHYECKHX COEHHEHMID
5 BAPUAHT Nes

1. Harmmnvire popMyJibl BELIECTB: CybdaT JIHTHS, NEPXIOPAT aMMOHHS, HOIMI CBHHLIA, PHAPOKCHI Maprasua
(I1); ruapokena Maruus, oprodocdopHas KHCIOTa, a30THCTas KHCIoTa, oker curL@a (IV), okena xpoMa
(VD; oxeun docdopa (I111).

2. Hasosute crenyrolue coeJHHEHHA 10 COBPEMEHHON HOMEHK/IATYPe M yKaXKUTe, K KAKOMY K1accy

" HEOPTaHUYECKHX COeAMHEHHH (KUCIOTDI, COJIH, OCHOBAHHS, OKCH/IbI, GUHAPHEIE COeIMHEHHS ) OHU
otHocstest: CdS, H,SO;, LiH, TiO,, KMnO4, RbOH, HCIO, Mg;N,, Sn(OH),, MnO. Hanuuure
YPaBHEHUS WIEKTPOJIHTHUECKON AHCCOLHALMY YTHX COeMHEHMIA.

3.Hanumure ypaBHEHHs peakLuii:

a) Ag + HNOsgomg =...; 6) Fe;03 + NaOH =...; B) CaCl, + Na,CO; =...

o I‘)C&(OI‘DQ + H3P04=...; ,ﬂ) Si +Oz =... e) CaO + SIOQ =00 )K) Hz + Clg =

K 3)LI+H20 = I/I) HI + AgNO3=...; K) SO, + H,O =...

4. Kakee npomyKTs MOTYT GbITh OMy4eHsl B pesytsrate peakuun Zn(OH), ¢ HC1? Hamumure ypapHeHus
peakuni, yKaxkuTe THITbI 00pa3yloluxcs cosledt (KHueaad, OCHOBHAN, HOpMalibHas ), HaiTe Ha3BaHHA
NOMYHEHHBIM COEIHHEHHAM.

5. Hanuumre ypaBHeHUs peakiuuii, ¢ NOMOUILIO KOTOPBIX MOJKHO OCYLIECTBHTD CIIeNyIOLIHe TipeBpalleHus: Fe
- FeO —FeSO; — Fe(OH), — FeCl,.

Hﬁunnnnya.ﬂbnoe 3afanne «JHepPrernka XHMHYECKHX IIPoNeccoB. XHMHUYECKAsE TEPMOJHHAMHKAY
i BAPUAHT Ned
I. Paccumraiite TermoBoi s¢QdekT peakuuu, 3anuilyre TEPMOXHUMMYECKOe ypaBHeHHe peakuuu. CKOIBKO
Gapus 1 KHCIOPOJa B IPAMMAX BCTYITHIIO B PEAKLIMIO, €CITH B Xole Heé Bouiemwioch 2740 kJx teriorsi?
2By + Osp) = 2Ba0yy,
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2., Paccuuras usmeneHde ouepruu ['nG0ca, ycraHoeute, [ipH Kakoit Temneparype Haubosee BEPOATHO
- IPOTEKaHHe JaHHOH peaKLuu — npu 25 “C wom mpn 100 °C?
S ZnO gy + COy = ZRyug +C O,
37 TlokakuTe pacdeToM, IIpd KAKMX TEMIeparypax BO3MOXKHO IPOTEKAHHM peaKUHH B TIpAMOM
HarpaBieHHH.
Nopy + Oy = 2NO,

o HuausuayaiabHoe 3aganne «XHMHYeCKAs KHHETHKA. XHMHYECKOe PABHOBECHE»
P BAPHAHT Ne27
1. Hanuuinte KHHETHYECKOE YPABHEHHE PEAKIHM:
Cing + HyOp; = COyy + Hap
KaK H3MEHUTCS CKOPOCTb PEaKLIMK, eCIIH: @) B CHCTEME YMEHBLLIWTE JaBieHHe B 3 pasa; 6) yBeHunTh
, KOHUEHTPALMIO NapoB BOAbL B 3 pasa; B) yMEHbLIHTb KOHLIEHTPALHIO [apOB BOAbI B 2 pasa.
2. Ongenenwrb TeMIiepaTypHblil KOYQGHUHEHT CKOPOCTH PEaKLIMK, €C/TH NPH MOHIKEHHH TeMIIepaTypel Ha
45 °C peakuysi 3aMeiMIach B 25 pas.

3. Peaxums nporekaer npu 20 ’C. DHeprus axkTHBALMH PEAKLUHH B OTCYTCTBHMM KaTaqu3atopa paBHa 75
kJDK/MOMIb, @ B NpUCYTCTBHM KaTanusatopa ~ SO kJbr/Monb. Bo CkOIBKO pa3 BO3pAcTaeT CKOPOCTH
'peaKL{Hd B IPUCYTCTBUH KaTanusaTopa’

4. B kaxkom HanpasieHHH OyJeT NPOHCXOAHTL CMELIEHHE PABHOBECHS PeakLHu

Spmey + 2N2O,., = SOy, + 2Noy,, s AH = 460 sl
€CJIH: &) YBEIHYHTh TeMNepaTypy; ) yMEHbIINTD AaB/IeHHE B CHCTEME; B) YBEIIHUHTE KOHUEHTPALHIO
okcuaa aszora (I).
5. 3anuiunTe BBIPAKEHHE KOHCTAHTBI PABHOBECHS VIS PEAKLIUU:

BBIUHCIHTS KOHCTAHTY PABHOBECHS PeaKL|H, eCilH HauallbHas KoRUeHTpauus H, Gbina pasta 0,5 Morb/1,
HavaTbHas KOHLeHTpaLka 1, - 0,2 Mo/b/n1 M K MOMEHTY paBHOBecHs npopearuposasio 20% Bogopoaa.

HuauBuayaibHoe 3aianne « DIeKTPpoXuMuiecKHe ponecchl. Kopposus MeTa/LioB»
BAPUAHT Ne29
1. 3amcarth cXeMy rajbBAaHHYECKOrO JIeMEHTa, COCTOALIEro U3 KOOaAbTOBOTO M KaJMHEBOro 3JIEKTPOIOB,

" HOTPYXKEHHBIX B PacTBOPBI CBOMX COJIei; HAmNMCaTh YPABHEHHS O1€KTPOIHBIX MPOLECCOB; HAIMHCATH
ypaBHEHHE PEaKLK, KOTOPasi IPOTEKAET B Ia/lbBAHHIECKOM 3JIEMEHTE; PACCUHTATh MICKTPOIBIKYLIYIO
CHAY FanbBAHHYECKOIO AE€MEHTa MpPH CTAHAAPTHBIX YCJAOBHSAX; PACCUHTATh ICKTPOABHKYIIYIO CHILY
rajibBaHMYECKOrO 3J1eMeHTa Npu Temineparype 30 °C W KOHLEHTpALUAX HOHOB C(Cd*)y = 0,4 momb/m;
C(Co™) = 0,3 Monb/a.

2. Jlis chedylOWMX BELIECTB HANMCATb YPABHEHUA 3JIEKTPOAHbBIX MPOLECCOB MPH DJICKTPOIH3E W yKas3aTh,
KaKHe MpoAyKThl 00Pa3ytoTCs Ha KATO/1e W aHoxe:

a) pacruias CaBr, ¢ uHepTHBIMH SnekTpoiamu; §) pactsop HBr ¢ IMHKOBBIM aHOJOM; B) PACTBOD
St(NO3); ¢ rpaduToBBIMH dJ1eKTPOdamMu: I') pactBop CoSOy ¢ HepacTBOPUMBIMH DJIEKTPOJAMH.

3. Kakue npoayKTsl obpasyloTes npu siektpoinse BoHoro pactsopa KCl ¢ uHepTHBIMH 31eKTpOJaMH?
Hanuinure ypaBHEHHs OMeKTPOAMBIX [POLECcoB. Bblumcants maccy Wik o0beM IMpPOAYKTOB Ha
B3NEKTPOjiaX , 00PasyIOIIMXCs [IPH MPOIYCKaHHK Toka cusiol 10 A B TedeHnH 30 MHHYT, eciiM BBIXOA
npoaykra coctasiser 70%.

4.  CoCTaBHTb CXEMY KOPPO3HOHHOI'O TajibBaHHHYECKOrO IEMEHTa, BO3HMKAIOLIETO BO BIAXKHOM BO3AYXe
IPH KOHTAaKTe aMIOMMHMS W Xpoma. Hanucare ypaBHeHWs S/A€KTPOAHBIX MPOLECCOB H YpaBHEHHE
NPoLecca KOPPO3HH.

5. 1IMHKOBYIO MJIACTHHY, MOKPBITYI MeAblO, OMYCTHIH B PacTBOp CepHOM KHcloThl. Onpenenute THIL
MOKPBITHS, HANIWLINTE YPABHEHHS 3EKTPOAHBIX [IPOLECCOB KOPPO3HH, €CTH NOKPBITHE He paspylieHo 1
B ClIydae ero paspylieHus, COCTABbTE CXeMY Fa/lbBAHHUECKOIO 3JIEMEHTA.

NnauBuayaibhoe 3aganne «Pazosble pABHOBECHHA B reT€POreHHBIX CHCTEMAX)
BAPHUAHT Nel

1. Tlo auarpamme naBKOCTH JBYXKOMIOHEHTHOH cuctemsl Mg-Ca onpenenure:
a) THII AHArPaMMbl;
6) urcno 1 BHA $as, YHCI0 KOMITOHEHTOB M YHCII0 cTelleHed cBoboabt A1s obnactedt auarpammet [-X;
B) YHCAO U BU a3, YHCII0 KOMIIOHEHTOB M YMC/IO cTeneHeld cBo0OAbl i IMHHH dHarpaMMBl AD, NF, DC,

CE, EO, ND, DM, LE, EB, CK, DP, FQ, AU, (S: yKa3aTb JUHHH CONHIYCA H JIKKBUIYCA;
I') 4HC/IO0 M BHA (a3, YHCI0 KOMIIOHEHTOB M YHCIIO cTerneHel ¢cBobonbl 418 TOUek A, D, C, E, O,
1) TEMITEPATYPbI [U1ABJEHHUA YHCTBIX KoMnonenToB Mg u Ca;
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€) TeMreparypy IIaBIeHHs B COCTaB 00pasy OUErocs XUMHYECKOrO COeAUMHEHHS,
XK) TeMIEPATypPy TUIABIEHUS H COCTAB 3BTEKTHYECKHMX CMECEH;
3) COCTaB M Maccy TBepHOH M KHIKOH (a3, KoTopble 00pasytOTCs NPH OXJIAKACHUH XKUIKOro paciuiaBa
;. HayanbHOM Temnepartypbl 800 C’ mo remmeparypbi 630 °C: macca pactuiasa - 200 r, ero
| nepBOHavalbHbIHE coctas - 45% Ca u 55% Mg,

IK3AMEHANAOHHBIE BHJIETDI .
(IIPOMEXYTOYHBIM KOHTPOJIbL 3HAHHH)

INPUMEP BAPUAHTA IK3IAMEHAIIMOHHOT O BUJIETA
buser Nel

1. Yro Taxoe surponusa? B kakux eauHuuax ona wimepsiercs? Cdopmynaupyire 2 v 3 3aKOHbI
TEPMOAMHAMUKH. MoxKeT JiH ObITb SHTPOINHS MEHbLIE WK paBHa Hym0? OTBET NOACHHTE.

2. TlepeuuciinTe OCHOBHBIE BHAbI XMMHUeCKOH cBs3H. Kak obpasyercs TOT WIH HHOHU BuA cBasu? [lakte
UX XaPaKTePUCTHKY, [IPHBEANTE MTPUMEDL] BEUIECTH.

3. [lpuBeauTe AHArpaMMy IUIABKOCTH ABYXKOMIIOHEHTHOU CHCTEMBI ¢ IPOCTON DBTEKTHKON
(9BTEKTHYECKYIO qHarpammy). OXapakrepH3yHTe JIMHUH, TOYKH H 001aCTH 3TOH AHArpaMMbl.

. 4. Kak 3aBHCHT CKOPOCTb XHMHYECKOH PeaKLHM OT KOHLEHTpauuH peareHtos? ChopMyaupyHTe 3aKOH
: JEHCTBYIOIIHX MACC JUTd CKOPOCTH XMMHUecKOH peaxuud. [lpuseaure ero maremaTHueckoe
. BBIpKeHHe. HTO Takoe KOHCTaHTa CKOPOCTH peakuuu? OT 4ero oHa 3aBHCHT?

5. CdopMmymupyiTe OCHOBHBIE 3aKOHBI XMMHM: 3aKOH COXPAHEHHS MacChbl, 3aKOH ABOTajipo, 3aKOH
SKBUBAJIEHTOB, 33KOH MMOCTOSHCTBA cocTaBa. Ilpd KakuX YCJIOBMAX M VIS KAKHX CHCTEM OHM
NpUMeHHMBbI?

6. PaccudTaB 3HaueHHe HW3MeHeHHs sHeprun [nbOOca, ycTaHOBHTE, B KAKOM HaNpPaBICHHH MOXeT
npoTeKaTh peakiys npu 25 °C.

FeJOJ(ma/ + 3(7(3[,04,1,,,1) = 2]T€(,,w) + 3CVY()(;/

7. Kaxue npomykTel o0pa3ylotcs Npu 2iektposuse BogHoro pacrsopa MgClh? Hanumure ypapHeHus
SAEKTPONHBIX TpolieccoB. Kakue konudecTBa MpONYKTOB 00pa3syloTcs Ha 2J1eKTpPoldx, €CIH
NPOIYCKATE Y€pe3 PacTBOP TOK B TeveHue Haca cuiioi 2,5 A?

8. Hanuumre snexTpoHHylo KOHUrypauHio aroma Br B OCHOBHOM M BO30Y)KIEHHOM COCTOSHHH.
VKaKHTE BAIEHTHOCTE H [IPUMEDS] COSIMHEHHH B 5THX COCTOAHHAX.

4 METOIUYECKHUE MATEPUAJILI

Jlna obecrievenns npouecca obydeHMs W peleHHs 3aad OOyuUeHHs MCIIOJB3YIOTCS CIIedYIOLIHE
MaTepHabl:
—  MeTOHMYEeCKHe Marepdalibl, Onpelessiolle poleaypbl OLEHHBAHHA 3HAHUM, YMEHHWH, HaBBIKOB MU
(HaK) OnbITa JIEATeNBHOCTH, XaPAKTEPU3YIOUIHX 3TaNbl JOPMUPOBAHHS KOMITETEHLMH, B cocTaBe:
OcHoBHag JHTEpaTYpa
1. Koposun H.B. OGmas xumus : yuebuuk s gryzos / H. B. Koposun. - 7-e u3a., ucnp. - M. : Beicias
mkona, 2006. - 556{4] ¢. : w1., Tabn. - (IloGeuutesb KoHKypca yuyeOHHKOB). - bubanorp.: ¢. 546. -Ilpeam.
yKa3z.: ¢. 547-558. (aymwn: 218 ak3; cuzl: 1 ok3.; cusS: 1 9k3.; Beero 220 3k3.)
2. OcHoBpl 0o0wed 1 Gusnveckol xuMuu [DaekTpoHHbIE pecype]: YueGnoe nocodue/ M.B. Tuxonosa,
U.A ExumoBa; TOMCKHIT roCyAapCTBeHHBIN YHUBEPCHTET CHCTEM YIIPABICHHS U pagHoiIeKTpoHHKy (Tomek),
Kadeapa paguodieKTpOHHBIX TEXHOJIOTHH H HKOAOTHYECKOTO MOHHTOPHHIA. - JIEKTPOH. TEKCTOBBIE HaH. -
Tomek: 2015, 200 c. ( https://edu.tusur.ru/training/publications/5136)
JonoIHATeILHAS JIHTEPATYPa
1. Tmumka HJL O6uwas xumug © yueGnoe nocobue jns sysos / H. JL I'munka. - 11-e uzg. - M.-JL 0 Xumus,
1964. - 688 c. : ., Tabin. - Mmen. ykas.: ¢. 669-670. - Tlpenm. yxas.: ¢. 671-688. (aynn: 37 sx3.; Bcero 37 7K3.)
2. Axmeroe H.C. Heopranuveckas xumus : yuebHoe nocobue mis Byzoe / H. C. Axmeros. - M. : Belciias
mikoiia, 1969. - 638[2] ¢. : ua. - Ilpeam. ykasz.: ¢. 629-639. - b. w. (cu3l: | 2k3.; aymwn: 12 5x3.; cus5: 2 9K3..;
Bcero 15 sK3.)
3o Xumus: Yuebnoe rocobue / I'. B. Cmupros, I'. M. Skynuna: MusucrepeTso oOpaszopanus Poccniickol
- Depepaumn, ToMckuit rocyiapeTsertplil yHHBEPCUTET CHCTEM YIPABIeHHs W paaMosiexTponuky, Kadenpa
TEXHOMOIHH palHOdEKTPOHHOM anmaparypsl. - Tomek : TMLJIO, 2000. - 157 ¢. . (aysm: 27 5x3.; cusl: 3
3K3.; cu3d: 19K3.; Bcero 31 ak3.)
4. I'nunka HJL 3apaus u yripaxkuerns no obued xumus : YueGroe nocobue i sysos / H. JL. I'munka. - 20-
e K34, crepeotdn. - M. - Xumus, 1973, - 263{1] ¢. : w1 - b. u. (aywwr: 37 9x3.; cuszl: 19k3.; Bcero 38 5k3.)
5. Ynxun E.B.  Xwumus [Teker]: yueBuoe nocoGue / E. B. Yukun, Munucreperso 06pa3oBaHds H HAYKH
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: Poccuiickolt  Qenepauny,  Tomckur rOCYAApPCTBEHHBI  YHUBEPCHTET — CHCTeM  YMpaBlieHus W
. panuoanexrporuku (Tomcek), DakypTeT AHCTAHIHOHHONO obyuenns. - Tomek: Dap KoHrenr, 2012.- 170 ¢
wi. - Bubnmorp.: ¢. 157. (aynm: 57 k3., cu3l: 3 9K3,, cu35: 2 9K3.; Beero 62 9K3).

6. Xumua [Dnexrponsiii pecype] @ yuebnoe nocobue / E. B. Yukun ; Tomckuil rocyaapcTBeHHbIH

| YHHBEPCHTET CHCTEM YIPABJICHHA W PAJHOICKTPOHUKH (Tomck), Katbeapa paanod1eKTpOHHBIX TEXHOJIOTHH

H 9KOJOFHUECKOTr0 MOHMTOPHHIA. - DEKTPOH. TEKCTOBblE AaH. - TOMCK ! (6. 1.],2012. - on-line, 170 ¢. - b. .

( http://edu.tusur.ru/training/publications/1 1 38)

. YuebHo-MeToARYECKHE 10COOHS H NporpaMMHoe obecnietenne

" las obecneveH st AHCUUILIHHDBI HCIOIL3YIOTCH CJIEYIOLIHE YMII:

1. Xumust [drextponnbiil pecype]: MeToauueckne yKasaHus JUid NPOBEACHHS NPAKTHHECKHX 3aHATHH H
OpraHu3alMK CaMOCTOATEIbHON paloThl CTYIEHTOB MO AHCLMITHHE «Xumust»/ Tuxonosa M.B; 2015. -
21 c. (https://edu tusur.ru/training/publications/5137)

2. Yuxun E.B. JlaGopatopusie paGorsl 1o xumun [Teker]: yueGHo-meTonuueckoe rocobue / E. B. Hnku;
MuHKcTepeTBo  00pasoBaHWs M Haykn Poccwiickoi dejepauny, TOMCKHH  TOCYNapCTBEHHBIH
VHHBEPCHTET CHCTEM  YIPaBIEHHSs W PALHOIEKTPOHHKH (Tomek), Kadenpa pairosieKTPOHHBIX
TEXHOIOMMH 1 FKOAOTHUECKOro MoHuTOpKAara. - Tomek 1 TYCVYP, 2012, - 77 <. : wi., Tabiu. - bubnuorp.: ¢.
73. (ayn: 45 9k3., cuzl: 3 9K3., cu3d 1 2 9K3. BCEro 51 aK3.)

3. Ypkun E.B. C6ophuk 3anau mo odweit xumuu [Texer] yueGHo-MeTonuueckoe nocobue / E. B. Hukuh;
per. Kana. xuM. Hayk A. M. Fananos; pew. C. 1. Anexcaniposa; MuHHCeTEPCTBO 00pa30BaHKA U HAYKH
Poccuiickoit  @egepaumnn, TOMCKHI  rocylapcTBeHHbIH — YHMBEPCHTET — CHCTEM  YIPABICHMA  H
pamuosnexrpouku (Tomek). - Tomek: ToMckuit rocy1apeTBeHHbIH YHHBEPCUTET CHCTEM YIIPaBICHHA 7t
paanossekTpouky, 2015, - 296 c. (PTOM: 50 sk3.; cusl: 1 9Kk3; cu35: 5 9K3.; ayHIL: 48 »sk3.; Bcero 100
3K3.)

4, Yuxun E.B. JlaGopaTopHbie paGoTbl N0 XHMHH [DNIEKTPOHHbIH pecypc] : yueGHo-MeToauueckoe nocobue /
E. B. Uukun ; TOMCKHI TrOCYAapCTBEHHbI YHHBEPCHTET CHCTEM YIPABJICHHS ¥ PAIUOSIEKTPOHHKH
(Tomcek), Kadenpa pansosieKTPOHHBIX TEXHOJMOTHH W HKOJIOTMYECKOTO MOHHTOPHHIE. - SNeKTPOH.
TEKCTOBbIE  JlaH. - Tomexk: 10. ), 2012 - on-line, 78 C. - b 1.
( http://edu.tusur.ru/training/publications/3020)

5. Yukun E.B. C6opHUK 3a1a4 # yrnpaxHeHHi no oOued XuMHH [Anexrponnsiit pecype] / E. B. Hukun;
ToMCKHl TOCYIAPCTBEHHbI YHHBEPCHTET CHCTEM YIpPaBlIeHUsA M palHOd/1eKTPOHHKH (Tomcek), Kadenpa
PAIHONIEKTPOHHBIX TEXHONOIMH H SKOJIOTHYECKOr0 MOHHTOPHHTA. - DEKTPOH. TEKCTOBbIE [JaH. - TOMCK:
[6.1.],2012. - on-line, 220 ¢. - b. 1. (http://edu.tusur.ru/training/publications/642)
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