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Annortanusa

JucnuminHa «XuMus» BXOAUT B 00pa30BaTENIbHYIO MPOrpaMMy BBICIIETO 00pa3oBaHUS
— mporpaMMy OakamaBpuaTa IO HampaBJIeHHIO NOAroToBkw/ coeruansHoctd 12.03.02
«OnTOTEXHUKa»  HAaNpaBlIeHHOCTH  «OMNTHUKO-3JEKTPOHHBIE MPUOOPBI U KOMILIEKCHI».
Jucuunnuna peanusyercs kapeapoit «NeS».

JucuummHa HaleneHa Ha OpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOIIMX KOMITETEHIINNA :

OIIK-1 «CmnocoOeH NpUMEHATh €CTECTBEHHOHAyYHbIE W OOINCWHKEHEPHBIC 3HAHMS,
METO/bl MATEMATUUECKOTO aHaJIM3a U MOJEIMPOBAHN A B MHKECHEPHOH NEATEIbHOCTHU, CBSA3aHHON
C IPOEKTUPOBAaHHMEM U KOHCTPYMPOBAHUEM, TEXHOJOIUSIMU IIPOU3BOJCTBA OINTOTEXHUKH,
ONTHUYECKUX U OMTUKO-3JIEKTPOHHBIX TPUOOPOB U KOMIIJIEKCOB)»

OIIK-3 «CrocobeH MNpOBOIUTH AKCIIEPUMEHTAIbHBIC HCCICAOBAHUS M H3MEPEHUs,
o0pabaTeiBaTh M MPEJACTABIATH IOJTYYCHHBIC JAaHHBIE C y4ETOM CHEUH(HKA ONMTHYECKUX
W3MEpPEHU I

ConepxaHue AUCHUIUIMHBI OXBAaTHIBAET KPYr BOIPOCOB, CBA3aHHBIX C  O3HAKOMIIEHHEM
UCTOPUU XUMHUM, a TakKe C OCHOBHBIMH HANpaBJICHUSIMH M TEHACHIUSMHU pPa3BUTHUSI
COBPEMEHHOW XUMHMHM. OTa Hayka H3y4aeT MaTepuajbHBIi MHUpP, 3aKOHBI €r0 pa3BUTHS,
crenuuYecKyro XUMHUYecKyro (opMmy IBHKeHUs MaTepuu. B mporecce u3ydeHUS XUMHHU
BbIpa0aThIBACTCSl HAYYHBIM B3MVISA HA MUp. 3HaHHUE XUMUHM HEOOXOJUMO JJIsl TIJIOJOTBOPHOM
TBOPUYECKOW JIeATeNbHOCTH OakanaBpa JIO00N HAaNpaBIEHHOCTH. 3HAHHME XHUMHUU IO3BOJISET
copMHpPOBaTh COBPEMEHHOE HAYYHOE IPEACTaBICHHE O MAaTEpUHU, BEIIECTBE KAaK OJHOM M3
BUJIOB JIBUKYIICHCS MATEPUU, MEXaHU3ME IPEBPAIICHUN XUMHUYECKUX COCAMHEHUM, CBOMCTBAX
MaTepuajoB O XMMHUYECKHX IMpolieccax B COBpeMeHHOHN TexHuke. [Ipy u3ydeHun Kypca XUMUH
HE00X0/IMMO MPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJIA/I€Th TEXHUKOW XMMHYECKUX PacueToB,
BbIpa0OTaTh HABBIKK CaMOCTOSITEIbHOTO BBIMOJHEHUSI XUMHYECKMX OJKCIIEPUMEHTOB U
0000meHus ¢axroB. [loHMMaHHe 3aKOHOB XMMHMHM TIIOMOXET CTYIGHTY B peIIeHUHU
HKOJIOTUUECKUX MpoOsieM. 3HaHHE Kypca XMMUU HEOOXOMMO U IS TTOCJIEIYIOIIETO YCTIEIHOTO
M3Yy4eHUS CIIEeIHAIbHBIX IMCIUIIINH.

[IpenogaBanve NUCHMIUIMHBI TPEAyCMATPUBAET CleAyrolme (OpMBI OpraHu3aluu
y4eOHOTO TIporiecca: JIEKIUH, JIJA00paTOpHBIE padOThI, CAMOCTOSATEIbHAS paboTa 00yJaroIerocs.

[IporpamMMo¥i UCIHUIUIMHBL TPEAYCMOTPEHBI CHEAYIOLUME BHUAbI KOHTPOJIS: TEKYIMM
KOHTpPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B opme nuddepeHinpoBaHHOTO 3a4eTa.

OOmast TPyJOEeMKOCTh OCBOCHHS TUCIUIUIMHBI COCTABIISICT 3 3a4eTHBIX eAMHUIBI, 108
4acoB.

SI3bIK OOY4YECHHS 110 TUCIUTIIIMHE «PYCCKUHN »



1. TlepeyeHb MIIAHUPYEMBIX PE3YIBTATOB OOYYEHHS MO JUCLHUIUIMHE
1.1. Denu npenosaBaHus JUCLHUTLINHBI
llens naHHOM JUCUMIUIMHBI — YCBOEHUE CTYAEHTAaMHM TEOPETUUYECKUX OCHOB OOLIEH XUMUH,
XMMUHM B@XHEMIIMX JJIEMEHTOB M HUX HEOPraHMYECKUX COEAMHEHUM, (dopmHpoBaHUE
XUMUYECKOTO MBIIUIEHHUS Y CTYIEHTOB, Pa3BUTHE HABBIKOB MCIOJb30BaHUSI CBEICHUN O (PU3HKO -
XUMHYECKHX CBOMCTBaX pa3IMYHBIX CHUCTEM JUIsI CHHTE3a COOTBETCTBYIOLUMX COEIUHEHUH,
BBIIIOJTHEHUE TEPMOJMHAMUYECKMX W KMHETUYECKUX pacueToB; MPHUOOpPETEHHE HEKOTOpPOro

OMbITa HKCIEPUMEHTAIBHBIX HCCICIOBAHUN 1 pa3padOTKu
NpUJAHUS MaTepHalaM 3aJaHHOU

CTPYKTYPBI

M KOMIIJIEKCA CBOMCTB.

HOBBIX METOJIOB CHHTE3a,
[IpencraBnenue

BO3MOXHOCTH CTYACHTAaM Pa3sBUTH U MPOACMOHCTPUPOBATH HABBIKU B obactu HMHHOBAIIMOHHBIX

TEXHOJIOTUH

1.2. JlucuuniuHa BXOAMUT B COCTaB 003aTENbHOI YacTH 00pa3oBaTeIbHOM MPOrpaMMbl
BhICIIEro oOpazoBanus (gasee — OI1 BO).
1.3. TlepeueHb miaHUPYEMBIX pE3YyJIbTATOB OOYUEHHUS MO AUCLUILINHE, COOTHECEHHBIX C
nJIaHupyeMbIMU pesyabTaraMu ocBoeHus OI1 BO.
B pesynbpraTe M3ydeHHs] AUCHUILIMHBI OOYYaIOMMIICS JOJKEH O0JNafaTh CIeXyFOIMMA
KOMIETEHIIMSAMU WM UX yacTsaMH. KoMIeTeHIINN ¥ WHIUKATOPbl UX JOCTH)KEHUS IPUBE/ICHBI B

Tabmuie 1.

Tabmuna 1 — [lepedyeHp KOMIETEHIIMH U HHIUKATOPOB MX JOCTHIKCHHUS

Kareropus (rpynna) Kon u HanmeHoBaHue Kon u HaumeHoBaHME HHAMKATOPA
KOMITETEHIINU KOMITETEHIINU JIOCTUKEHUSI KOMIIETEHIIUU
OIIK-1 Cniocoben
MPUMEHSTh
€CTECTBEHHOHAYYHbIE
1 OOIIENH)KEHEPHBIE
3HAHMS, METO/IbI
MaTeMaTU4eCKOIro OIIK-1.3.1 3HaTh GyHIaMEHTATIbHBIE
aHanu3a u 3aKOHbI €CTECTBO3HAHUS, OCHOBHBIE
MOJIETIMPOBAHMUS B ¢u3nyecKkne U MaTeMaTHYECKHE 3aKOHBI
WHKEHEPHOM OIIK-1.Y.1 ymeTh uCoNb30BaTh
esTEIbHOCTU €CTECTBEHHOHAYUYHbIE U OOILEHHKEHEPHbIE
O6menpodeccuoHaNbHbIE a . o ! P
CBSI3aHHOMU C 3HAHMS IPU PELICHU U IPAKTUUECKUX 3ajad,
KOMITETEHLIU U
IIPOEKTUPOBAHUEM M | CBSI3aHHBIX C IPOEKTUPOBAHUEM U
KOHCTPYUPOBAHUEM, | KOHCTPYHPOBAHHUEM, TEXHOJIOTHSIMU
TEXHOJIOTUSIMU IPOU3BO/ICTBA ONITOTEXHUKH, ONTUYECKUX U
IIPOU3BOJICTBA OITHUKO-3JIEKTPOHHBIX IPUOOPOB U
ONTOTEXHUKH, KOMILJIEKCOB
ONTHUYECKUX U
OITHKO-
3JIEKTPOHHBIX
puOOpOB U
KOMIIJIEKCOB
OIIK-3 Criocoben
IIPOBOAUTH
POBOA OIIK-3.Y.1 ymerb BbIOMpATH U
DKCICPUMEHTAIILHBIC ) o1 o 1b30BaTh COOTBETCTBYIOLME PeCYpChI
OO0menpodeccHOHATBHBIC | UCCIICIOBAHUS U yio PeCypebl,
COBPEMEHHBIE METOIUKU U 000PYIOBaHHE
KOMIIETEHIINU U3MepeHus,
JUIs IPOBE/ICHU S HKCTIEPUMEHTAIbHbIX
o0OpabaThIBaTh U . 9
UCCIIEI0OBAaHU N U U3MEPEHU I
MPEICTaBIIATh
M10JIy4E€HHbIE TaHHbIE




C Y4€TOM CrenupuKu
ONITHYECKUX
U3MEpPEHU I

2. Mecto aucuurmiuHel B crpykrype OIT
Jucuumniaraa MoXeT 0a3upoBaThCs HA 3HAHUAX, paHee TPUOOPETEHHBIX 00YJArOIIMUCS
IIpY U3Yy4ECHUU CIACAYIONMX TUCLUIIINH:

— «MaremaTtnka. MaTeMaTHUSCKUH aHAIN3Y,

— «Maremaruka. Teopust BEpOATHOCTEN U MaTeMaTU4ECKasl CTaTUCTUKA »,
— «Dusukay

— «HdopmaTrka

3HaHus, MOJydEeHHbIE NMPH W3Y4EHUU MaTepuana JaHHOW IUCHUILUIMHBI, UMEIOT Kak
CaMOCTOATEIbHOE 3HAYEHUE, TaK M MOTYT HCIOJb30BAaThCsl MPU U3YYEHUU JPYTHUX
JUCHHUITIINH:

— «HXeHepHast ¥ KOMITBIOTHEpHAs Tpadukay,

«MeTpoiorus»,

— «MarepuanoBeeHue»

— «OCHOBBI TCOPHUH OINITUUCCKHUX CUTHAIIOBY

— «OQIEKTPOIMHAMU KA

— «PaguoTeXHUYECKUe LENU U CUTHAJIBD)

— «OCHOBBI OIITUKI

3. OO0BEeM H TPYIOEMKOCTh IHCITUTIIAHBI
Janubpie 06 oOmem o0beMe AMCHUIIIMHBI, TPYIOEMKOCTH OTAENIBHBIX BUIOB YueOHOU
paboTHI IO AUCHUTLINHE (M pacipeielIeHUue 3TOH TPYIOEMKOCTH 110 CEMECTPaM) MPEACTABIICHEI B
Tadauue 2.

Tabnuna 2 — O0beM U TPYJOEMKOCTh JMCIHMILINHBI

TpynoeMKkocTs 1o
Bun yuebHoli paboThl Bcero cemMecTpam
Nel
1 2 3
Oobwan mpyooemkocmsp OuCyUnNIUHLL, 3/108 3/ 108
3E/ (gac)
U3 nux yacoe npakmuueckoii OO20Mo6KuU
Ayoumopmusie 3anamus, BCEro yac. ol ol
B TOM YHCJIE:
nexuuu (JI), (dac) 34 34
npaktuueckue/cemunapckue 3adsatus (113),
(dac)
naboparopHblie padotsl (JIP), (yac) 17 17
KypcoBoii mpoekt (padota) (KII, KP), (dac)
9K3aMeH, (4ac)
Camocmosamenvnasa paboma, Bcero (dac) 57 57
Buo npomesxcymounon ammecmayuu: 3ader,
mudd. 3ager, skzamen (3auer, Hudd. 3auq, Judd. Hudd. 3au.
D13 %) 3au.

EE3

IIpumeuanue: KkaHAWIATCKUI K3aMeH




4. ConepkaHue TUCITUTUIAHBI
4.1. PacnpeneneHue TPyIOEMKOCTH AMCIUIIIUHEI IO pa3fenaM U BUAaM 3aHATUH.

Pa3nen51, TEMbI IUCHUIIJIMHBI U UX TPYAOCMKOCTD ITPUBCACHLI B T36JII/IL[€ 3.

Pasznenrsl, TEMBI TUCIMAILTHHEI

Jlexipm
(gac)

I13 (C3)
(gac)

JIP
(uac)

KII
(gac)

CPC
(gac)

Cemectp 1

Paznen 1: BBenenue B XUMHIO

1

10

Temal.l.IlousiTue BemecTBa U
XAUMHYECKON PEaKIMU, OCHOBHBIE

OTIPEICIICHHSI.

1

Tema 1.2

CrexroMeTpruuecKue 3aKOHBI.
dyHAaMeHTaIbHBIC TOHSATHUS U 3aKOHBI
XUMHUH.

Tema 1.3.Crioco0b! onpenenenus
KOJIMYECTBA BEILECTBA, 3aKOH
3KBUBAJICHTOB.

Paznen 2: Ctpoenue BemecTBa

10

14

Tema 2.1. OCHOBHEBIE CBEAECHUSI O
CTPOCHHUU aTOMOB; KBAHTOBBIE YK CIIA.

Tema 2.2. Ilepnonnueckuii 3aK0H
JI.1.Menneneena.

Tema 2.3. XuMnuueckasi CBs3b, BUJIBI
XUMHUYECKOU CBSI3H.

Tema2.4. MeToJ BallCHTHEIX CBS3CH,
KOBaJICHTHAS CBS3b.

Tema2.5. MeToa MOJEKYISIPHBIX
opOuTaen.

Tema2.6. HeBasieHTHBIE THITBI CBSI3EH
HOHHAs CBSI3b, METAJNINYECKasA CBSI3b,
BOJIOPOIHAS CBSI3b, CHJIBI BaH-nep-
Baansca.

Paznen 3:XumMuueckre CHUCTEMEIL.
OOmme 3aKOHOMEPHOCTH XUMHYECKUX
MPOLIECCOB.

15

17




Tema 3.1. DHepreTrka XM MHYECKUX
MPOIECCOB, BHYTPEHHSISI SHEPIHUS,

OHTAJIBIIN A, SHTPOIIUA.

Tema 3.2. sneprus ['n60ca,
HanpaBJICHHOCTb XUMHWYCCKHUX
MPOLIECCOB, XUMUUECKOe U (hazoBoe
paBHOBECHE.

Tema 3.3. CKOpOCTh XUMUUECKON
PEaKIu ¥ METOJIbI €€ PeryTupOBaHHUS,
3aKOH JIEHCTBHS Macc,

Tema3.4. DHeprus akTuBalLUH,
ypaBHeHUE AppeHuyca, TNpaBuio BanT-
lodda, xaramuzaropsl u
KaTaJJUTHYECKHE CHCTEMBI.

Tema 3.5.PacTtBOpBI, IUCIIEPCHBIE
CHCTEMBI, CIT0COOBI BBIpAKCHU A COCTaBa
pacTBOpOB,

Tema3.6. DyekTpoauTHYECKas
Jucconuanys, BOIHBIE paCTBOPEL
AIEKTPOIUTOB, BOJIOPOAHBIN
MOoKa3aTesb, PEaKiuu 0OMeHa,
TUJIPOJIA3 COJIEH.

Tema3.7.CBoiicTBa pa30aBIeHHbIX
pPacTBOPOB HEAJIEKTPOJIMTOB, BOJHBIE
pPacTBOpPHI AIEKTPOJIUTOB, 3aKOH
paszbaBienust OcTBaibaa, 3aKOHBI
Payms.

Paznen 4.0CHOBBI 3JIEKTPOXUMHYECKUX
IIPOLIECCOB.

Tema 4. 1.0KHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIC PEAKIIHT

Tema 4.2.XUMHYECKHE NCTOUYHUKU
AJIEKTPUUECKOTO TOKA. ['abBaHMYECKHE
3JICMCHTEI.

Tema 4.3.251eKTpOIU3, 3aKOHBI
QDapajes.

Tema 4.4. Koppo3sus u 60oprOa ¢ HEll.




Paznen 5:CBoiicTBa MpOMBINITIEHHO- 4 3
BAXXHBIX DJICMCHTOB H UX COGZII/IHGHI/Iﬁ

Tema 5.1. Kimaccbl XUMAYECKHUX 2 2
COEIMHEHU, CBOMCTBA MPOMBIIIIIEHHO
BaXKHBIX DJIEMEHTOB U UX COECIMHEHUN.

Tema 5.2. Xumuueckast 2 2
uaeHTU UK. MeTo b
XUMHAYECKOTO HCCIIENOBAHUS U aHAIN3a
BEILECTB M UX MPEBPAICHUH.

Hroro B cemectpe: 34 17 57

Hroro:

34 0 17 0 57

[lpakTiyeckass IOATOTOBKAa 3aKIIOYAeTCSi B HEMOCPEACTBEHHOM  BBINIOJHEHUHU
o0yJaloMMHCS  ONpEEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;ymei

pO(EeCCUOHAIBHOM JIESATENbHOCTHIO.

4.2. CopnepxaHue pa3ieioB U TeM JEKIIHOHHBIX 3aHATUH .
CopepxaHue paselioB U TeM JICKIIMOHHBIX 3aHITUN MPUBEACHO B TabmuIle 4.
Tabmuna 4 — ComepxaHue pa3esioB M TEM JICKIIHOHHOTO ITUKIIA

Howmep Ha3Banue u conepxanue pa3feiioB U TEM JIEKIIUOHHBIX 3aHATUI
pazzena
Pasznen 1 Benenue B xuMuio.
Tema 1.1. [lonsiTHe BemecTBa U XMMUYECKOM PEAaKIIMU, OCHOBHBIE ITIOHTHS U OIIPENICIICHHUSL.
Crexnomerprueckue 3akoHbl. DyHTaMEHTAJIbHbBIE TMOHATHS U 3aKOHBI XUMHM:
Tema 1.2 3aKOH COXpPaHEHHsS MacChl, 3aKOH IIOCTOSHCTBA COCTaBa BEILIECTBA, 3aKOH
o KpaTHBIX OTHOLIEHUH, 3aKOH OOBEMHBIX OTHOIIEHMH. 3akoH ABorajpo,
Cle/ICTBUS 3aKk0OHa ABOrajapo.
Croco0Obl onpeieNieHrs KOJMUECTBA BEIECTBA, 3aKOH 3KBMBaJIEHTOB. Pacuér M’
Tema 1.3. (MOJSIPHBIX MacC HKBUBAJICHTOB) JUISI TMPOCTBIX BEIIECTB, OKCHUIOB, KHCIOT,
OCHOBaHUM, cosiel. PaKTOp IKBUBAJIEHTHOCTH.
Paznen 2: CtpoeHue BelecTBa.
OCHOBHBIE CBEJACHUSA O CTPOEHUHM aTOMOB; KBaHTOBO-MeXaHMYECKas MOJEIb
Tena 2.1. atoma. OpOuTtanb, KBaHTOBBIE uncia, ypaBHeHue [lIpénunrepa, ypapuenue Jle-
Bbpoitnsa, ypaBHenue Ilnanka, nmpuHOMD — HeompenenEéHHOcTH [eilzenOepra.
DJIeKTpOHHO-Tpadudeckre GopMyIIbl.
Ilepnognueckuit 3akon J[.M.MenneneeBa, cBsazp I1.C. co cTpoeHmem artoma.
T [lepuoapl, rpymnmnsl, AMaroHagbHas 3aBUCUMOCTb. 3aKOHOMEpPHbBIE H3MEHEHMUS
evia 2.2. CBOICTB 2JIEMEHTOB M coeTMHEHUH (9(QPeKTUBHBIN paguyc, SHEPTUU HOHU3ALNT
U CPOJICTBA K 3JIEKTPOHY, 3JIEKTPOOTPULIATEIBHOCTD).
XuMHYecKass CBsI3b, BUJIBI XMMHUUYECKOW CBs3H. B0O30yXIEHHOE W HOPMaIbHOE
Tena 2.3. cocTOsiHME  aToMa. [ mOpuausanusi AIEKTPOHHBIX  00makoB.  CrocoOsl
MIEPEKPhIBAHUSI  DJIEKTPOHHBIX OOJAaKOB, CHUIMa- IIU-JIEJIbTa-IEPEKPbIBAHUSL.
[IpocTpaHcTBEHHAs CTPYKTypa MOJIEKYI.
Tema 2.4, Metoj BalleHTHBIX CBsi3eil, crmoco0 oOpa3oBaHWs KOBAJCHTHOW CBS3U METO

Jlonniona u I'efitiepa. [osipHOCTH CBSI3M CBOCTBA KOBAJICHTHOM CBSI3H.




Howmep
paznena

Hazsanue n COACPIKAHUEC PA3ACIIOB U TEM JICKIITUOHHBIX 3aHATHH

Tema 2.5.

Mertona monekysipabix opouTtaneit. [lopsmok u sHeprus cBsizu. CBA3BIBAOIE U
Pa3pBIXIISIIONIE OpOUTANH.

Tema 2.6

HeBaJICHTHBIe THUIIbI CBH3CI>'II HOHHAas CBA3b, MCTAJINIMYCCKAsA CBA3b, BOI[OpOI[Haﬂ
CBs13b, cHJIbl BaH-nep-Baanbca. KomnnekcHbie coequuenus. Pojib KOMITJIEKCHBIX
COCIUHEHUM B TPHUPOAEC U TEXHHUKE. Teopus KPUCTAIUIMYECKOTO TMOJIS.
KonaencupoBanHoe cOCTOSIHME BEIleCTBA. TBEpAbIC BEIIECTBA.

Paznen 3

Xumuueckre cucteMbl. O0mme 3aKOHOMEPHOCTH XUMHYECKHX TTPOIECCOB.

Tema 3.1.

DHepreTika XUMHYECKUX MPOIECCOB, BHYTPEHHSISI dHEPTHS, TEIIOBOU d(dexrt
XAMHYECKUX peakuui, 1-u, 2-i, 3-i 3aKOHBI TEPMOIAMHAMHUKH, DHTPOIUS, KaK
(GyHKUHS COCTOSHUS, SHTANBIHS. XUMUYECKUIN MOTEHIIHAIL.

Tema 3.2.

sHeprus ['mOOca, HaNpPaBICHHOCTh XMMHYECKMX IPOIECCOB, XUMHUYECKOE H
(ha3oBOE paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMHUYECKON PEAKIMU U METOMABI €€ PETYIUPOBaHUs, 3aKOH JIEHCTBUS
Macc. YpaBHeHue ['ynpOepra um Baare. MouekynapHOCTh peakuuu, MOPSAOK
peakuuu. 3aBUCHMOCTb CKOPOCTH XMMMUYECKOH peakuMH OT KOHIEHTpAaIUu.
KoncTanTa ckopocTu pr3HUecKuii CMBICIL.

Tema 3.4

DHeprusi aKTMBalUMM, YypaBHeHHe AppeHuyca, mnpaBuiio Baut-I'odda,
KaTaJau3aTropbl U KaTAIMUTHYECKHE cUcTeMbl. OCHOBHOM MOCTYIaT XMMHUYECKOU
KWHETUKU, KUHETUYECKOE ypaBHEHHE. BnusHue TtemmepaTypbl Ha CKOPOCTh
XUMUYECKOM peaKkiuu, YypaBHeHUE AppeHuyca. MexaHU3M MOPOTEKaHUS
KaTAJIMTUYECKUX peakuuil. Xumudeckoe papHoecue npuHuun Jle-Ilarense.

Tema 3.5

PacTBOpBI, nucnepcHble CHCTEMBI, CIIOCOOBI BBIPAXKEHUSI COCTaBa PACTBOPOB.
TepMmoanHamuyeckue XapakTepUCTUKUA IIpoliecca 0Opa3oBaHUsS PACTBOPOB.
CUJIbHBIC U ClIa0ble DJICKTPOJIMTHI, HOHHBIE PAaBHOBECHS B BOJHBIX PacTBOpax,
MIPOMU3BEJICHUE PAaCTBOPUMOCTH

Tema 3.6

DIIEKTpONIUTHYECKass  JUCCOLMAIuS, BOJHBIE PacTBOPHI
BOJIOPOJIHBIN MOKa3aTelb, peakuu oOMeHa, THAPOIN3 COIEH.

QJICKTPOJIUTOB,

Tema 3.7

CroiicTBa pa3z0aBJIEHHBIX PACTBOPOB  HEIJIEKTPOJIUTOB, KosauratuBHbIC
CBOMcTBa  pacTBOpoB, 3akoHbl Payma. Kpuockonmuss  DOymianockomnus.
Ocmornueckoe naieHue. 3akoH ['enpu. M3oTormueckuii ko3 QuIneHT.

Paznen 4.

OCHOBEI QJICKTPOXUMUYCCKUX ITPOLICCCOB.

Tema 4.1.

OKUCIINTENBbHO-BOCCTAHOBUTENILHBIC PEAKIIUH, HIEKTPOHHBIN Oananc, MospHbie
MacChl SKBUBAJICHTOB OKUCIUTENS U BOCCTAHOBUTEIIS.

Tema 4.2.

XUMUYECKHE HCTOUYHMKHM DJIEKTPUUECKOIO TOKA. [ 'albBaHUYECKUE 3JIEMEHTHI,
CTaHJAPTHBIE DJIEKTPOJHBIC IOTCHIMANbl. J[BOMHOW JJIEKTPUYECKUN CIIOM.
VYpasuenue HepHcra. PaBHOBECHBIN. 3iieKTpoAHbld norteHuuan. CTaHnapTHBIN
BOJIOPOJHBIN JJIEKTPOJ,.

Tema 4.3.

Ounekrponn3s, 3akoHbl Papanes KartonHble M aHOIHBIE MPOLIECCHI PACTBOPOB U
pacIIaBoB JIEKTPOJIUTOB.

Tema 4.4

Koppo3ust u 6opr0a ¢ Heil. YpaBHEHUsI KOPPO3UMHBIX TPOLIECCOB € KUCIOPOIHOM
1 BOJIOPOAHOM nenomsipu3anueii. CriocoObl 3alTH OT KOPPO3UH — XUMHUYECKUE,
JNEKTPOXUMUUECKHE  (METAJUIMYECKUE-  KATOAHBIE, AHOIHBIE  ITOKPBITHUSA).
JlermpoBaHue METaIOB.

Pazgen 5.

CBolicTBa IIPOMBIINUICHHO BAXHBIX 3JICMCHTOB H HX COGﬂHHeHHﬁ. MMOJIYYCHHC
METAaJJIOB. MeTallIn4eCKue CIIJIaBbl M KOMIIO3UTEIL.

Tema 5.1.

Krnaccel xuMuyeckux coelMHEHU, CBOMCTBA TPOMBIIITIEHHO BaXKHBIX JIEMEHTOB
u ux coeauHennii Komnosunuonneie Matepuansl. Kepmersl. Xumus MeTanioB
(AlFe, Sn,Pb,M0) Xumus nemeramion: C,Si,S , ¢ymiepen, kapoun. TomarBa
(TBEpHoe, )KUAKOE, ra30BOE), CMa30YHbIC MAaTEPHAIbl, MOTOPHBIE Maca.

Tema 5.2.

Xumuueckas uaeHTHpuKanus. MeTopl XMMHUYECKOTO MCCIIEOBAHUS U aHAlM 32




Howmep
paznena

Hazsanue n COACPIKAHUEC PA3ACIIOB U TEM JICKIITUOHHBIX 3aHATHH

aHaJn3a).

BEIIECTB M MUX IpeBpamieHWil. KaueCcTBEHHBI W KOJIMYECTBEHHBIM aHaIU3.
(I'paBuMeTpuyeckuii, THUTPUMETPHUUECKHH, KOMIIJIEKCOHOMETPUYECKUH METO/IbI

4.3. Tlpakrudeckue (CeMUHAPCKHUE) 3aHSTUS
TeMbl TPAKTHYECKUX 3aHATUHN U UX TPYAOEMKOCTh MPUBEACHBI B Ta0nuIe 5.

Tabnuua 5 — [paktuyeckue 3aHATHUS U UX TPYLOEMKOCTb

N3 Hux Ne
No | Tewmsl npaktuueckux | DopMbl IpakTHYECKUX | TpydoeMKOCTh, |MPaKTUYECKOH | pa3aena
/11 3aHATHI 3aHATHHI (uac) MOATOTOBKH, | IUCIIMII
(gac) JIUHBI
VY4eOHBIM MJIAHOM HE MPEAYCMOTPEHO
Bceero
4.4, JlabopaTopHBbIE 3aHATHS
Tembl 1a00PaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh NPUBEICHBI B Tabnuie 6.
Tabnuua 6 — JlabopaTtopHble 3aHATHS U UX TPYIOEMKOCTh
N3 Hux
No T MPaKTHIECK
° TTOEMKO .
HanmenoBanue mabopaTOpHBIX paboT 124 (wac) ot Ne pasnena
CTb, (Hac HACIIATLINHBI
n/n ’ noarorosku |71
, (1ac)
Cemectp 1
1 | Crexuomerpuueckue 3aKOHBI.
dyHAaMeHTaIbHbIE TOHSATHS U 3aKOHBI XUMUHU. 1 0 1
Crioco0bl ompeiesieHnsl KOJIMYeCTBA BEIIeCTBA.
2 | Onpeneneane M’ sKkBHBalIeHTa MeTallIa 4 2 1
3 | Onpenenenune TemioBoro 3ddexra peaxuuu 4 2 3
HEUTpaIU3aLUH.
4 Nsmepenue " pacuer AJIEKTPOIHBIX 4 2 4
MOTEHIIMATIOB METaJNIOB U DJIC TalbBAHHMYECKUX
DIIEMEHTOB.
5 | XuMuueckasgs M DIIEKTPOXUMHUYECKas KOpPPO3HUs, 4 2 4
UccnenoBanue KOPpO3UHU METAILJIOB "
omnpeeaeHue HHruOUuTopHOro dhdeKTa.
17 8
BCEro




4.5. CamocrosTenpHas padoTa oOydaronmxcs
Bu el caMocTosTENnsHOM pabOThI U €€ TPYIOEMKOCTh MPUBEACHBI B TabmuIe 7.

Tabnuna 7 — Bugbl caMoCTOATENBHON pabOTHI U €€ TPYIOEMKOCTh

Bun camoctosTensHO# paboThl Bcero, uac Cewmectp 1, yac
1 2 3
M3ydeHne TEOPETHIEeCKOro MaTepuaia
20 20
mucuutauHb (TO)
Pacuerno-rpadguueckue 3aganus (PI3) 2 2
[ToaroroBka K TEKymieMy KOHTPOJIIO 14 14
ycrieaemocTH (TKY)
Jomammee 3ananue (/13) 8 8
[TonroToBka K MpOMEKYTOYHOM aTTECTAllU
13 13
1A)
Bcero: 57 57

5. TepedyeHb y1eO0HO-METOIUIECKOTO O0OCCIICUCHUS

JUTSI CAMOCTOSITENTEHON PabOThI 00YJaIOIMXCS MO TUCIUIIINHE (MOIYITIO)
VYuebHO-MeToANYECKHE MaTepHallbl JJIsl CaMOCTOSITENbHON paboThl OOydJarolmXcsl yKa3aHbl B

.. /-11.

6. IlepeueHb EYaTHBIX U SJIEKTPOHHBIX Y4EOHBIX U3IAHUN

[lepeveHb TTEYATHBIX U DJIEKTPOHHBIX YICOHBIX M3aHUH MPUBEICH B Tadimie 8.
Tabmuma 8— [lepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUCOHBIX M3IaHUI

KonnuectBo
SK3EMILISIPOB B
Mudp/ URL anpec bubnmorpaduueckas cchliika 6”?;32\::1@
AIEKTPOHHBIX
9K3EMILIISIPOB)
https//urait.ru/bcod | Iunxa, H. JI. OOwias xumust B 2 T.: YACOHUK JUIsS BY30B /
e/512502 H. JI. 'nmuuxka ; mox penakuucii B. A. ITonkosa,
A. B. babkoBa. — 20-e u3n., mepepad. u gon. — Mocksa :
W3narenscrBo FOpaiit, 2023. — 353 ¢. — (Beicee
obpazoBanue). — ISBN 978-5-9916-9353-0
Xumust. OCHOBHBIE CTEXHOMETPHYCCKIE 3aKOHBI, CTPOCHHUE
BEIIECTBA, TEPMOIMHAMUKA, KHHETHKA, PACTBOPHI,
s .. AIEKTPOXUMHUS: [DIEKTPOHHBIN pecypc] : yuebHoe
http//llb.aizget.ru/jlrb nocobue/ T. E. Kprsutosa, T. 1. ®omuuena ; C.-Iletepo.
TOC. YH-T a3POKOCM. MIPUOOPOCTPOCHHUSL. - DIIEKTPOH.
TekcToBbIe AaH. - Cankr-IlerepOypr : Mza-so I'YAIL
2020. - 148 c.
Xumusi. Kitaccbl HEOPraHUUYECKUX COSTUMHEHUN: yue0. 15

nocobue/ T. E. Kpsinosa. — CII6.: 'YAIL 2024. — 44 c.

https://znanium.com/
catalog/document?id

=425379#:~text=htt

p%3A//pilotLZ.ru/fil
es/10512/

OOmast u Heopranuveckass xumus : B 2 T. T. 1 : 3aKoHBI 1
KOHIICIIINH : yueOHOe rmocodue / moa pe. akagemuka PAH
A. 1O. luBasze. - 2-e u3a. - Mocksa : JlabopaTopust
sgaHuii, 2022. - 495 c. - (Y4eOHUK [UIs BBICIIEHA MIKOJEI). -
ISBN 978-5-93208-576-9. - Tekcr : anexrponHbIid. - URL:



https://urait.ru/bcode/512502
https://urait.ru/bcode/512502
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/

https://znanium.com/catalog/product/1984044

Heopranuyeckas xumust: YueOHoe mocodue /i By30B

https://urait.ru/bcode | I'enspman M. U., FOctpaTtos B. [L.U3garenscTBo "Jlans"

1432806

3-eu3n...crep., 2025 — 528c.

7. TlepedeHb ANEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
HH(pOPMAITMOHHO-TEIEKOMMYHUKAITUOHHOM cetu «IHTepHEeT»

[lepeuenp 3JIEKTPOHHBIX 00pazoBaTEIBHBIX pecypcoB

MH(QOpMallMOHHO-

TEJICKOMMYHUKAIIMOHHON ceTn «/HTepHeT», HEOOXOAMMBIX JUIS OCBOCHUS JWCHHUILIUHBI
npuBeeH B Tabnuie 9.
Tabmuuma 9 — IlepedyeHb AJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpcoB HHGOPMALIMOHHO-
TEJIEKOMMYHUKAIIMOHHOMU ceTh «HTepHET»

URL anpec

HaunmenoBanue

http//mwww. xumuk. ru/

CailiT 0 XuUMHH

http/Aww.hemi.nsu.ru

OCHOBBI XUMHH:
o0Opa3oBaTeNbHbII
CalT JUIs CTYJCHTOB

obpazo

8. Ilepeuenb MH(MOPMAITMOHHBIX TEXHOJIOTHH

8.1. IlepeyeHp TPOTPaMMHOTO OOECHEUYEHHUs, HCIOIB3YEeMOTO MPH OCYIIECTBICHUH

BaTEJIBHOTO TpoIlecca IO TUCIHUIIINHE.

[lepedyens UCMONB3yeMOTo MPOrpaMMHOTO o0ecrieueHus mpeactasieH B Tadmuie 10.

Ta6mmma 10— IepedyeHb TpOrpaMMHOTO OOECTICUEHUS

Ne i/t

HanmenoBanue

He npexycmotpeno

8.2. IlepeyeHp 1H(QOpMaIIMOHHO-CIIPaBOYHBIX CHCTEM,HCIOJIB3YEMBIX pu
OCYIIIECTBIICHUH 00pPa30BaTEIBLHOTO MPOIIECCa IO AU CLUTIIIHE
[lepeyeHp HCIONB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEICTABICH B
tabmuie 11.

Tabnuua 11— Ilepedyenb nHGOpMaIMOHHO-CIPABOYHBIX CUCTEM

No i/t

HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas: 0a3a
CocraB  MaTepHabHO-TEXHUYECKOW  0a3bl, HE0oOX0IuMOM

A7 OCYHICCTBJICHUA

00pazoBaTeNbHOrO Mpoliecca Mo AUCIUTIIMHE, PEICTaBIIeH B Tabmuiel 2.
Tabnuua 12 — CoctaB MaTepuaibHO-TEXHUUYECKON 0a3bl

JIEMOHCTPAITMOHHBIX TA0HI] U cxeM, [lepuoanyeckoit cucTemsl
xumudecknx snemeHToB [[.M.MeneneeBa, oOpa3ioB

Ne HaunMeHoBaHue coCTaBHOW 4acTu Howmep aynurtopun
T/t MaTepuaIbHO-TEXHUYECKON Oa3bl (mpu HEOOXOMMOCTH )
1 | JlekuuoHHas ayAMTOPUS C UCIOJIB30BAaHHEM I'acrenno 15

32-01




MUHEpAaJIOB, MOJIEIeH MPOCTPaHCTBEHHBIX PEIIETOK.

2 | CnenuanM3upoBaHHAs XUMHYECKas J1abopaTopus ¢ l'actemo 15
HCIIOJIb30BAHNEM JEMOHCTpAllMOHHBIX I1JIAKATOB, 33-02
71a00paTOPHBIX CTEHAOB M YCTAaHOBOK JIJISl ONIPEICTICHUS 33-04

9KBUBAJICHTA METAJlIa, U3MEPEHMUSI 3JIEKTPOAHBIX MOTEHIMAIOB,
CKOPOCTH KOPPO3UH- METAJUIOB - MUJUIMBOJIBTMETPHI;
aHAJIMTUYECKUE U DJICKTPOHHBIE BECHI; 1abopaTtopHbie pH-
METpPBI, HEHTPU(DYTU U KATOPUMETD.

10. OuenouHble CpeAcTBa AJIS IPOBEIEHUS IPOMEXKYTOUHOM aTTecTaluu
10.1. CocTaB OIIEGHOYHBIX CPEICTBIJII MPOBEICHHUS IPOMEKYTOYHOH aTTeCTalluu
oOygaronmxcsi 1Mo AUCIUIUIMHE MpuBeIeH B Tabmauie 13.
Tabmuia 13 — CoctaB OLIEHOYHBIX CPEJICTB JJIs IPOBENICHUS IPOMEXYTOUHOM aTTecTaluu

Bua npomexxyTouHo aTTecTannu ITepeyeHb OLIEHOYHBIX CPEJICTB

JuddepeninpoBaHHbIN 3a4ET Cnucok BOIIpOCoB;
Tectsr;

10.2. B xauecTBe KpUTEpPHUEB OLICHKM YPOBHS CQPOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIETCHIINH 00yJalonmMuUcs TPUMEHseTCsl S-0amipHas IKana OUEHKHd CcHopMHUPOBAHHOCTH
KOMITETEHIINH, KOTOpasi mpuBeaeHa B Tabnuie 14. B TeueHne cemMecTpa MOKET MCIIOJIB30BATHCS
100-6amnpHas  mIKana ~— MOAYIbHO-PEUTHHIOBOM  CHCTEMbl ~ YHUBEpPCHTETa,  IpaBHIIa
MCIIOJIb30BAHMS KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOUIMM JIOKAIBHBIM HOPMATHBHBIM aKTOM
['VAIL
Tabnuna 14 —Kputepuu oneHku ypoBHS cQOPMUPOBAHHOCTH KOMITETEHIIUH

OtieHKa KOMIIETEHIINH .
T — XapaxreprcTika CQOPMUPOBAHHBIX KOMITETEHIIMIA

— o0ydJaronmiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTepHa;
— YBEpEHHO, JIOTUYHO, TIOCIEI0BATEIBHO H TPAMOTHO €T0 M3JIaraeT;
— ONMPASCh HA 3HAHUS OCHOBHOW W JOIOJHUTEIBHOW JIMTEPATYpPHI,

Tgraﬁ(?;) TECHO MPUBS3BIBACT YCBOCHHBIE HAyYHBIE TOJIOKEHUS C TPAKTUUECKON
JESITETIbHOCTBIO HAIlPaBJICHUS;
— ymeno 00OCHOBBIBAET U ApTyMEHTUPYET BbIJABUTAEMbIC UM UJIEH;
— JIeJIaeT BBIBOJBI M 00OOIIEH K,
— cBOOOJTHO BJIaJICET CUCTEMOM CIIeUaTU3UPOBAHHBIX TOHATHMN.
— 00y4JarONMKICS TBEPAO YCBOMII MPOTPAMMHBIA MaTepua, IPaMOTHO H
[0 CYIIECTBY W3JaraeT ero, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPATYPHL;

OpOIION — He JIONYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH; 5
— YBS3BIBAET YCBOEHHBIE 3HAHUS C MPAKTHUYECKON N1eSTeNTbHOCTHIO

<GAYTEHO»
HaIpaBlICHUS;
— apTyMEHTUPYET Hay4HBIE TTOJIOKEHUS,
— JIeJaeT BBIBOABLI U 000OIICHMS;
— BIIQJICET CHCTEMOU CIEIMaTN3UPOBAHHBIX ITOHITHM.
— o0Oy4Jaronmiicsi yCBOUJ TOJBKO OCHOBHOM HpPOrpaMMHBIM Marepuail,
[0 CYIIECTBY H3JIaraeT €ro, Onupaschb Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPHL;

«YTOBJIETBOPUTEIBHO» | — JOIMYCKAeT HECYIECTBEHHbIE OIMIMOKA U HETOYHOCTH;

<GAYTEHO» — UCHBITHIBACT 3aTPYAHEHHUS B IPAKTUYECKOM MPUMEHEHHH 3HAHUU
HaIpaBICHUS;
— c1abo apryMEHTHPYET HaydHbIE MOJIOKEHUS;
— 3aTpyAHsAETCS B OPMYITHPOBAHUH BHIBOJOB M 000OINCHHUIA;




OrneHKa KOMITETEHITNHA .
AT — XapakreprcTika COPMUPOBAHHBIX KOMITETEHIIUI
— YaCTUYHO BJIAJEET CUCTEMOU CIELIUAIN3UPOBAHHBIX TOHSTHH.
— O0Oy4JalolUMiicsi HE YCBOWJI 3HAUUTEIBHOW YaCTH MPOrPAaMMHOIO
MaTepuana;
— IONyCKaeT  CYIICCTBCHHBIC  OMMOKM W  HETOYHOCTH  MPHU
«HEYIOBJIETBOPUTEIBHOY :
e 3AUTCHOY paccMOTpEeHHH TPOOJIEM B KOHKPETHOM HAIPABIICHUH; 5
— UCIIBITHIBACT TPYAHOCTH B MPAKTUUECKOM MPUMEHECHU U 3HAHU;
— HE MOKET apryMEHTHPOBAaTh HAYYHBIE TTOJOKEHHUS;
— He (opMynHpyeT BHIBOJOB U 00OOIICHUH.

10.3. TumoBbie KOHTPOJIbHBIE 33IaHUS UK UHBIE MaTepUAbI.
Bompocs! (3amaun) asist 9x3aMeHa MmpecTaBiieHbl B Tadnuie 15.

Tabnuua 15 — Bompocs! (3agaun) utst 2K3aMeHa

Ne mi/m [lepeuensb BompocoB (3aaa4) IS SK3aMeHa

Kon
WHAUKATOpa

Y4eOHBIM MJIaHOM HE MPETYCMOTPEHO

Tabmuna 16 — Borpock! (3amaun) mist 3aueta / qud. 3auera

Bonpocsr (3amaun) mist 3auera / qudy. 3adera npeacTaBiaeHbl B Tadmmie 16.

Ne i/t

[lepedyens BompocoB (3amaq) st 3adera / nudd. 3adera

Kon
HHIAKATOpA

1.

CdopmynupyiiTe OCHOBHBIE MOJTOKEHUS KBAHTOBOW MEXaHUKH:

1. 3anunmrte ypaBHeHue Ilmanka, maiiTe OOBSICHEHUE TMOHSITHUIO
KBAHTOBAsl YHEPTUS

a. JlaiiTe XapakTepuCTUKy U OMPEIeIeHHE MTOHATHIO KOPIYCKYISPHO-
BOJIHOBOM J1yajnu3m

0. 3anmunmre YpaBHeHue Jle-bpoiins, NalTe TOHATHE JUIMHEI
BOJIHBI [le-bpons.

2.3anuumre MaTeMaTU4eCcKOe COOTHOILIEHHE [Mpunnuna
HeonpeneneHHoctyu ['eiizenbepra, ¢Gu3MUECKUl CMBICT .

OIIK-1.3.1

CopmynupyiiTe ompeneneHue TOHSTHUS «aTOM», aTOMHOE SIpo,
JaiiTe oOmpelelieHHe, YKAKUTE Ha COCTaB aTOMHBIX SEp.
CdopmynupyiiTe omnpeneneHrue U NOHITHE BOJHOBOW (DyHKIUU.

OIIK-1.3.1

3anunmte YpaBHenue Ilpeaunrepa st aroma BOJOpoOJA.
Chopmynupyiite TOHSITHE BoJHOBOW  (yHkiuu, Jlaiite
onpenenenne KBaHTOBBIM umciaMm, HX (U3HUECKUN CMBICII.
IIpusennte NPUMEPBl  3aIlOJIHEHUSA aTOMHBIX opOuTanei
3JeKTpoHaMHM, pAaite moHsTusa Ilpunuuny 3ampera [aynu, [lpaBuiy
Xynna, npasuiny KieukoBckoro.

OIIK-1.3.1

Chopmynupyiite mnonstre l[lepuogudyeckold CHCTEMBI 3JIEMEHTOB.
Haiite onpenenenue llepuoanyeckomy 3akoHy Menzeneesa, u
chopMyHupyiTe coBpeMeHHOe onpenenenue [lepuoauueckoro
3akoHa. Jlaiite ompenenenue rpynmnbl, nepuoma B [IC. [laiite
O0ObCHEHUE TaKUM TMOHATHUAM, KaK aHAJOIW, B 4éM 3aKIoyaercs ¢
CYTb 9TOM 3aKOHOMEPHOCTH.

OIIK-1.3.1.

CdopmynupyiiTe u JgaiiTe ompenereHHUe TaKUM TOHSTUSM, Kak
paguyc aTOMOB W HWOHOB, JHEPIUM  HMOHHU3AIMHU, CPOJICTBO K
JJIEKTPOHY, 3JIEKTPOOTPUIIATETBHOCTD, OKHCITUTENBHO-

OIIK-1.3.1




BOCCTAaHOBUTENbHASL CIOCOOHOCTb. [lpuBeaure mnpumepsl Hu
OOBSICHUTE 3aKOHOMEPHOCTh H3MEHEHUsSI CBOMCTB IO MEPUOIY U IO

Ipymne.

ChopmynmupyiTe TOHATHE XUMUYECKOU CBsi3M. HazoBHTE OCHOBHBIC
XapaKTepUCTUKU X.C. Onunmre KBAaHTOBO-MEXaHUYECKUE
MPEACTABJIEHUS O NPUPOAE XMMHUUYECKOW CBs3U, Teopus I'eltinepa u
JlonnoHa, pnaiiTe moHATHE OOpa30BaHMS ABYXaTOMHOM MOJIEKYJIBI.
JlaiiTe 0OBsICHEHHE METOAY BAJICHTHBIX CBsI3eH, ykakute Tumbl XC.
[IpuBennte npumepsl. KoBaleHTHass CBS3b, JaThb ONpPEACICHHE,
IIPUBECTU NIPUMEPBI.

OIIK-1.3.1

ChopmynmupyiiTe MOHITHE XUMUYCCKOH CBsi3U. HeBalleHTHBIE THITHI
XAMHYECKOM CBSI3U: METAJUIMYECKas, JalTe ONpEeAeNIEHHE TaKou
CBS3U U  OOBSACHUTE MEXaHH3M OOpa30BaHUS ITOW XUMUUYECKOU
CBSI3U.

OIIK-1.3.1

HaiiTe ompeneneHue YHUBEPCAIbHOMY KBAHTOBO-XMMHYECKOMY
METOAy  omucanus  xumuuecko  cBspu  (MMO)  merony
MouekynsapHbeix opoutaneit wim (JIKAO), npuseaute npumepsl u
OIIPENENINTE NOPSAIOK CBSI3H, MATHUTHBIE CBOMCTBA.

OIIK-1.V.1

ChopmynupyiiTe TOHATHE THOPUAM3AIUKA ATOMHBIX  OpOWTANCH.
[lepeuncnure BuABl THOpUaU3anuii. [laliTe onpeneneHue MOHATHS O
NOJSpHOCTU  MoJiekyd. llpuBenute mnpumepbl MOJMSAPHOM U
HETIOJIIPHON MOJIEKYJIBI.

OIIK-1.3.1

10

ChopmynupyiiTe  ompeneileHHe  paJauoakTUBHOCTH. HazoBute
BAOKHEHIIME CBOWCTBA PaJAMOAKTUBHOTO W3IydeHHsS. o -,B- , ¥

U3ITy4CHUS. Haiite onpeneneHue OCHOBHOT'O 3aKOHa
panuroakTuBHOrO pacnazaa. [laite onpenenenune KoHncrante pacnana

(1)

OIIK-1.V.1

11.

Chopmynupyiite noHsTHe XUMHUYECKOM TepMoauHaMuku. Jlaiite
OTIpe/ieIeHNEe TOJHON YHEPrHH CHCTEMBI, €€ (U3NYECKUH CMBICI,
chopMyIUpyHTEe TIEPBBIA 3aKOH TEPMOIUHAMHKH. HaNuUIIMTe
YpaBHEHUE MTEPBOIO 3aKOHA TEPMOJIUHAMUKU.

OIIK-1.V.1

12.

Chopmynupyiite TOHITHE XUMHUYECKOM TepMOauHaMuKku. JlaiiTe
OTpeJieNiecHNEe CBA3aHHONW SHEPTUU CUCTEMBbI, €€ (PU3NUYECKUIl CMBICI,
chopmynupyite BTOpPOM  3aKOH TEPMOJMHAMUKH, HAIIMIIUTE
ypaBHEHHE BTOPOTO 3aKOHA TEPMOJIUHAMUKH.

OIIK-3.¥.1

13.

ChopmynupyiiTe moHsITHE XUMHUYECKOH TepMoAanHamMuku. [laiite
orpeseneHne cBoOOaHON 3Heprun [ mbbca e€ pu3mdeckuii cMbICH,
HamunmTe ypaBHeHHe [mOOca, yKaXuUTe KPUTEPUH MPOTEKAHUS
peakuuii. 3anuMIMTE YacTHYH0 MPOM3BOJHYIO  YYHUTHIBAIOIILYIO
3aBUCUMOCTb dHepruu ['nb0ca oT cocTaBa cucteMsl. JlaiiTe moHsTHE
XUMHUYECKOTO IMOTEHIIMAIA.

OIIK-3.V.1

14

ChopmynupyiiTe mOHATHE XUMUUYECKOW KuHeTuku. Jlaire
OTpeNeJIeHHe OCHOBHOTO IIOCTyJaTa XUMHYECKOW KUHETHKH.
ChopmynupyiiTe MOHSITHE MOJEKYISIPHOCTH pPEaKIUHU U TOPSIKa
peakiuu. [lepeunciute (Qakropbl BIUSAIONME HA CKOPOCTh
XAMHUYECKOM peakiuu. YpaBHEHUE AppeHuyca, ypaBHeHHE BaHT-

T'odda.

OIIK-3.Y.1

15.

ChopmynmupyiiTe TOHATHE  pacTBopa. Ha3oBuTe  OCHOBHEBIE
XapaKTepUCTUKN pacTBopa. JlaiTe MoHsITHE O CIocoOax BHIPAXKEHUS
KOHLIEHTPALIMH PACTBOPOB, KAKUE BUJbI KOHIEHTPALMI CYILECTBYIOT.
Hanunmre dopmynst s ux pacuéra (M, N, Cm, T, y, ©)

OIIK-1.V.1

16

CdopmynupyiiTe omnpeaeneHue MOHITHS «KOJUTUTaTUBHBIE CBOWCTBA

OIIK-3.Y.1




pacTBOpoB». JlaiiTe ompeneneHue TakMM MOHATHAM, Kak Auddysus,
ocMoc, ocMoTuueckoe namieHue. Chopmynupyite 3akoH BanT-
l'opba m 3akoHpl Paymsa. YkaxuTe 3aBHUCHMOCTH TEMIIEPATyPhI
KPUCTAJUIM3ALIMN U KATIEHUS OT KOHIIEHTPALlUKU pPacTBOpA.

17

ChopmynupyiiTe MOHSITHE 30HHONH TEOPHUU KPUCTAIIIOB, JaiTe
ONpeNeNieHue  pealbHbIX  KpuUcTAUIOB. JlaiiTe  ompeneneHue
HECTEOXMMETPUUYECKUX COEIUHEHUHN UM COCIUHEHUN MEPEMEHHOTO
COCTaBa, MPUBEIUTE MPUMEPHI KPUCTALIOB IEPEMEHHOTO COCTaBa

OIIK-3.Y.1

18.

Cdopmynupyiite moHsTHE pacTBopa. JlaliTe ompeneneHue cCocTaBy
pactBopa. Kakue arperatHble COCTOSIHMS pacTBOpoB Bbl 3Haere
Kunkue pactBopbl. JlaiiTe onpeneneHue U (QU3MYECKUM CMBICIT
TaKOIO SIBJICHHUS, KaK, SJIEKTPOIMTUYECKAs IUCCOLMAUSI PACTBOPOB.
[IpuBeauTe npuMepsl.

OIIK-1.V.1

19

ChopmynupyiiTe TMOHSTHE  DJCKTPOIUTA, JIAWTEe OMNpeaeieHue
CWJIBHOTO U cyaboro siexrponura. JlaiiTe onpejneneHue CTENeHH
muccounanuu. llpuBenure npumepsl. 3anuumTe 3akoHbl Payns ans
AJIEKTPOJIMTOB, M30TOHWYECKU I KOA(pUIMEeHT, pu3nyeckuii CMbICIL.

OIIK-1.V.1

20.

ChopmynupyiiTe MOHSTHE:  BOJOPOAHBIA TmMoKazaTenb.  JlaiiTe
ONpeNeNIeHnEe HOHHOIO MPOU3BeAeHUs BOJbl. Hanummre ypaBHEHHE
JUIsl pacy€Ta BOJOPOAHOIO MOKa3aTells.

OIIK-3.¥.1

21.

ChopmynupyiiTe  ompeneicHHe TakuxX MOHATHN Kak: [maponus
coJiell, MOHHO-OOMEHHBIC PEAKIIUU, TEPEUUCIUTE BHUJIbI THIPOIIN3A,
npuBenuTe mpuMepbl (Tpu Tumna ruaponusa). Onpenenutre pPH-
PacTBOPOB T'MJPOJIN3a, JANUTE OIPEAEICHUE COBMECTHOIO TMAPOIIN 3,
MPUBEIUTE TPUMEPBIL.

OIIK-1.¥.1

22.

CdopmynupyiiTe moHsSTHE MPOU3BEACHUS pacTBopuMocTH. [laiiTe
onpejieieHne  mpouecca pactBopeHus. Jlalite ompeneneHue
HAaCBIIIGHHBIX pacTBOpoB. JlaiiTe omnpeneneHue KOHCTaHTHI
pPacTBOPUMOCTH, BBIYUCICHHE PACTBOPUMOCTH B MOIIB/I, T/I,

OIIK-3.V.1

23.

CdopmynupyiiTe MOHSTHE OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIX
nporeccoB.  JlaiiTe ompeneneHue OKHCIUTENh, BOCCTaHOBUTENb,
MPUBEIUTE MIPUMEPHl U YKAKUTE, B KAKUX CIy4asx MOXKET OJUH U
TOT JK€ DJJIEMEHT BBICTYNaTh KaK OKHCIUTENb WJIH  KaK
BOCCTaHOBUTEIIb.

OIIK-1.V.1

24.

ChopmynmupyiiTe moHATHE «IIEKTPONHBIH moTeHIHa». J[laiiTe
onpejeneHue M (U3MUECKUH CMBICT JABOMHOIO  AJIEKTPHUYECKOTO
cinosi.  OObsicHUTE SBICHUS CKauyka NOTeHIWana. Hanummre
ypaBHeHue HepHcra.

OIIK-1.V.1

25

ChopmynupyiTe TOHSATHE TaJIbBAaHMYECKOTO OJJIEMEHTAa, JaiiTe
OmpeNesieHue TOHATUS (OJEKTPOI» B JJIEKTPOXUMHUU, HAMUIIUATE
ypaBHeHue HepHcTa, ykaxkuTe, Kakue MPOILECCHl MPOTEKAIOT Ha
KaToJe, a Kakue Ha aHoje. 3amuIMTe TOKOOOPa3yIOIIyl0 PEeaKIHio
JUISl  TalbBAaHMYECKOTO 3JIEMEHTa M CXeMy TallbBaHUUYECKOTO
sneMeHTa. JlaliTe ompenesieHue JIEKTPOIUTHYECKOTO KIIK04a, €ro
(bu3HYecKuil CMBICT.

OIIK-3.V.1

26

ChopmynupyidTe TOHATHE SJEKTPOJIU3a paCIJaBOB M PacTBOPOB,
JaiTe ONpeNeleHNuE OTOr0 SBJIEHUS,  HANWIMTE  IPOLECCHI
MpoTeKalolMe Ha aHoAe M Ha Karoge. Hanuumre ypaBHEHUE
Ddapanest I IEKTPOSIN3a, OOBSICHUTE (DM3MUCCKUN CMBICT ,JaiiTe
ONpe/ieNICHNE IIEKTPOXUMMHUYECKOTO YKBUBAJICHTA.

OIIK-1.V.1

27.

CdopmynupyiiTe OHATHE KOppo3usl MeTauioB. HazoBute (axropsl,
BIUSIONME Ha KOppo3wio MeTauioB. OOBICHUTE MEXaHU3M

OIIK-1.V.1




KOPPO3HMOHHBIX IpoleccoB. Ha3zoBuTe CrmocoObl  3alMTBl  OT
KOPpO3HUHU.

28.

ChopmynupyiiTe  MOHSTHE ctanu. Ha3oBuTe  OCHOBHBIE
KOHCTPYKIIMOHHBIE ~ MeTauibl. CBoHcTBa AJIOMUHHA, Xpoma,
XKeneza, ux mnonydyeHue U paPuHUPOBAHUE, HCIOIH30BAHUE B
CaMOJIETOCTPOCHUHU U MPUOOPOCTPOEHHUH.

OIIK-3.Y.1

29.

ChopmynupyiiTe NMOHATHE MOJUMEPOB, CTPOCHHE MOJIUMEPOB U
CrocoObl  TOJYYEHUs, HA30BUTE NPUMEHEHHE TIOJMMEpPOB B
IPOMBIIIUIEHHOCTH

OIIK-3.V.1

30.

CdopmynupyiiTe TOHATHE XUMHUYECKON HACHTU(HUKAIIUN BEIIECTB,
Ha3zoBute MeToapl KOJIMYECTBEHHOrOo aHanu3a. Kakue BB
WHCTPYMEHTAJIBHOIO aHAJIN3a Bbl 3HACTE.

OIIK-3.Y.1

[lepeuerr TeM JUIS KypcOBOTO IPOEKTUPOBAHUS/BBIMOIHEHUS KypCOBOW PabOTHI
npeCTaBaeHbI B Ta0bmwmIe 17.
Tabmuna 17 — IlepeyeHb TeM 7151 KypCOBOIO MPOEKTHPOBAHMUSI/BBIOIHEHUSI KypCOBOM pabOThI

No 11/ [IpuMepHBIil TepedeHb TeM ISl KypCOBOTO MPOEKTHPOBAHUS/BBITTIOTHEHHS
) KypCOBOM pabOThI
Y4eOHBIM IJIAHOM HE TPEIYCMOTPEHO
Bompockl s mpoBeaeHUs TPOMEXKYTOYHOM aTTecTallid B BHJE TECTUPOBAHUS

npeacTaBiieHbl B Tabauie 18.
Tabmuna 18 — [IpumepHbIil IepedeHb BOMPOCOB ISl TECTOB

Ne i/m IIpuMmepHBIi IEpeYeHDb BOIIPOCOB JIs TECTOB Kon
MHJIMKaTopa
1. | TlpounTaiiTe 3a/1aHNE U 3aMUIIMTE Pa3BEPHYTHIN 0OOCHOBAHHBIN OTBET OIIK-1.3.1

Kakue KBaHTOBBIE YHCIIa TOTHOCTBHIO XapaKTEPU3YIOT DHEPTHUIO
AJIEKTPOHA

Omanon omeema: B keanmogoil mexanuxe kaxcoas AO onpedensemcs
mpems K6aHmMosblMU Yuciamu. N -21aeHoe KEaHmo8oe Yucio,
onpeoensiem obwutl 3anac dHepeuu (npunumaem snavenus 1,2,3 u m.o.
00 )

| —opbumanvroe keanmosgoe uucno onpedensiem opoUMANLHBIN MOMEHM
KOIUYecmaea 08UdiICeHUll 2iekmpona (npunumaem 3uadenus 0,1,2,3 u m.o.
00 N-1). Kascoomy 3HaueHuro 21asHo20 K8aHM 08020 YUCIA,
coomeemcmeyem N 3HAUEHUll OPOUMATbHO20 K8AHM 06020 yucaa l.
OpbumanvHblil MOMEHm KoIudecmaea osudiceHutl, smo gexkmop, (L) eco
abCconNOMHaAs 8eIUYUHA NPUHUMAET CIPO20 ONPEOeNEHHbIE KBAHMOBbLE
sHaueHnus. Taxum oopasom, obo3Hauenue 11006020 NOOYPOBHSI
onpeodensiemcsi 08YyMsl KBAHMOBbIMU YUCTIAMU, 2NAGHBIM U OPOUM ATIbHBIM
Keanmogvimu yuciamu. L

M, — MacHumHoe K8aHMo80e YUCIO ONpedensem 803MONCHblEe 3HAYEHUs

npoeKkyuu opouUmanbHO20 MOMEHMA KOIUYeCmea 08UINCEHUsL INEKMPOHA
Ha uxcuposannoe HanpagieHue 8 NPOCmMpaHcme.

mS — CNUHO0B0E KBAHMOB0E YUCTO — COOCINBEHHbIU MACHUMHbBIT MOMEHM

umnyibca, npoeKyusl 6eKkmopa CnuHa Ha onpedefzé'ﬁﬁoe Hanpaeienue

GHEWHE20 NOJISL, MOJICEN NPUHUMAMb 3HAYeHuss Mg =" >
Takum 0bpazom noanyio dHep2uio NeKMponHa X apaKmepusyiom .
N -enagnoe keanmosoe uucio u | —opbumanvnoe keanmosoe yucno




[IpouuTaiiTe 3a1anue, BHIOEPUTE MPABUIBHBINA OTBET U apryMEHTUPYHTE
3TOT BHIOOP.

B aTtome, snexrponHas GopMynia KOTOpOro
15225%2p°3s23p®3d'%4s4p®4d®5s?, ... BaneHTHBIX HIEKTPOHOB . ..

a. 3; b. 2;

c.9; d.5;

Apeymenmuposannsiii omeem:

Coenacno snekmpoHHo20 nacnopma , onpeoenum dAemMeHn, 9mo HUoOui,
Ha 6HewlHell S1eKMPOHHOU OpOUmMany Haxoosamces 2 CRapeHHbIX
anekmpona na 5S° - nodyposme , Komopwle 8030ydcOasch nepexoosm Ha
5-p nodyposenv a maroce 3 snexkmpona na 4d>-nodyposne, marum
obpazom 5 necnapennvix snexkmporos(5s-5ptad®) onpedensiom
KOIUYeCmB0 8ANIeHMHbIX INEKMPOHOSB.

IpaBuabHbIii oTBET: d

OIIK-1.3.1

[IpouuTaiiTe TEKCT, BEIOEPHUTE IPABUIIBHBIN OTBET U 3AIUILINTE
IIOCJIE0BATENIBHO JIEMEHTHI B ITOPSAAKE YBEIIMYEHHSI CIIMHOBAJIEHTHOCTH
JUIS CIIEIYOIIMX 3JIEMEHTOB B BO30YKIEHHOM COCTOSIHUH.

a.Al ; b. Mn;

d. Be; e. As

KoY npasuivHo2o omeema: d, a,e,b

OIIK-1.V.1

[IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE. K Kayk10i1 mo3uuumu,
JTAHHOM B JIEBOM CTOJIOIE, TOI0EpUTE COOTBETCTBYIOLIYIO MO3UIIUIO B
npaBoM cTojbie. Ha BHemHeM 2JIeKTpPOHHOM YPOBHE HaXOJHUTCH :

a. Sc; 1. 3 anekrpona
b. Sh; 2. 4 snexTpoHa
d. Ge; 3. 1 a;mexTpoH
e. Si 4. 2 sieKkTpoHa
5. 5 3JIEKTPOHOB
6. 6 SJIEKTPOHOB

K4 npasulbHoco omeenma.

a b d e
4 5 2 2

OIIK-1.V.1

[IpounTaiiTe TEKCT, BEIOEPUTE MPABUIBHBIC BAPHAHTHI OTBETA U
3aIMIIATE apryMEHThI, 00OCHOBBIBAIOIIKME BEIOOD OTBETOB.

W3 nipeiosKeHHOTOo IMEPEYHS BEIISCTB BEIOSPUTE BEIIECTBA HOHHOTO
CTPOECHHUS B KOTOPOM IIPUCYTCTBYET KOBAJICHTHAS IOJIIPHAs CBS3b:

1. Xnopoogopoxa, 2.Kapb6onar narpus, 3. Oxcug ceps (1V), 4. AMMuax,
5. Cynbgar xenesza(ll)

Ilpasunvrwviii omeem:2,5.

Obocrnosanue: Honnuyio kpucmaniuueckyro Cmpykmypy umerom
geuecmea 6 y31ax KOmopulx Hax005Smcsi UOHbL, HO CILONCHbLE UOHbL
00pPaA3VIOMCs U3 JIEMEeHMOo8 C PA3HOU dieKkmpoompuyamenvHocmoio. Kax
mo CO3% 6 kapboname nampus u SOs” 6 cynvpame xcenesa, 20e MeANCOY
KUCTOPOOOM U DJIEMEHMOM KOBAJICHMHASL NOJIAPHASL C6513b. Takum
00pA30M CONU UMEIOM UOHHYVIO C853b, HO CILONCHbBLE UOHbL GHYMPU
KpUCMANN08 UMEIOm KosanieHmuyio nosapuyio. Ocmanvhble
npeoiodcenHble 8euecmeaa UMem MOeKyIspHble CIpPYKmMypbl

OIIK-2.3.1




[IpounTaiiTe TEKCT W 3aNUIIMTE Pa3BEPHYTHIN 0OOCHOBAHHBIN OTBET.
JaiiTe ornpeneneHne BOJTHOBOH (DyHKIIMHU, YKOKUTE €€ (PU3NIECKUI
CMBICIL.

Omanounwiti omeem:3aKoHbl O8UNHCEHUS YACTNUY 8 KBAHMOBOU MeXAHUKE
gvipadxcaromces ypasnenuem [llpéounzepa. Imo ypasnenue
npedcmasisem coboil ouppepenyuanvhoe ypagHeHue 8 YaCmubix
NpPOU380OHBIX. DMO ypasHeHUe ONnuUcvléaem nogedeHue INeKmpona 6
amome, mo ecmb C653b18aem IHEP2UIO CUCTEMBL C €€ GOTHOBbIM
osudicenuem. Takum oopasom eonnosasn Qynkyus (v )xapaxmepuzyem
8EPOSIMHOCb HAX 0HCOEHUS JIeKMPOHA 8 NPOCMPAHCIEe, MO eCib
Qusuueckuii cmuici, 2mo obracmsb 8 NPOCMPAarcmee, 20e 8epoOAMHOCHb
HAX 0#COeHUsL JIeKMPOHA MAKCUMATLHO, MY 001ACMb HA3bl8AEeM
opoumannwvio.

OIIK-2.3.1

[IpounTaiiTe TekCT, BEIOEPUTE TPABUIIBHBIN OTBET U 3alIUILIMTE
apryMeHTbl, 000CHOBBIBatoMe BbIOOP. Pacnonoxuth anemeHTs 1A
MOATPYIIITHI B TOPSAKE YCHUIICHUS METANTHYECKUX CBOWCTB:

a. Be, Mg, Ca, Sr, Ba, Ra;

b. Mg, Be, Ca, Ra, Sr, Be;

c. Ca, Mg, Be, Sr, Ra, Ba;

d. Sr, Ra, Ba, Ca, Be, Mg;

e. Ra, Ba, Sr, Ca, Mg, Be

Apeymenmuposannsiii omeem. C ygenuyenuem amomHo2o paouyca
VBeNUUUBAIOMC S 60CCIAHOBUMENIbHbLE C8OUCMA, MO eCMb
Memaniudeckue, paouyc 6 [1C3 6 noopynne ceepxy 6HU3 y8eiuyu8aemcs,
COOMBEMCMEEHHO U MEMALIUYHOCTb YEeNUIUBACNICSL

IIpasunvHwviii omeem: a

OIIK-1.3.1

[IpouuTaiiTe TEKCT, BEIOEPHUTE MPABUIIBHBIN OTBET U 3AIHUILINTE
apryMeHTHI, 000CHOBBIBAIONIME BEIOOP OTBETA

B xmopue xanbitus CaCly ... xumudeckast CBSI3b.

d. HEMOJIsIpHAas KOBAJICHTHAS,

b. mosstpHas koBaeHTHAS,

C. HOHHAS,

d. Meramyeckas

Omeem: Hounnas,

Obocnosanue omeema.:CaCly, smo conw obpazasanuas snemenmamu ¢
As/0 >1.9, cé536 uonnas

OIIK-1.V.1

[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIEIOBATEILHOCTh METAJLIOB,
KOTOpPBIE BOCCTAHABIIMBAIOTCS HA KATOJIE MPH AJIEKTPOJIN3E PACTBOPOB
coneii: 1.Cynbdar memu,

2. Hutpar cepeOpa,

3. Cynbdat xenesa,

4.CynbdaT HMHKa

Ilpasunvnviii omeem:2,1,3,4.

OIIK-1.V.1

10.

[IpouuTaiiTe TEKCT, BEIOEPUTE IPABUIIbLHBIC BAPHAHTHI OTBETA U
3allUILMTE apryMEHThl, 000CHOBBIBAIOLE BbIOOP 0TBETOB. M3 uncia,
YKa3aHHBIX B PsLy 3JIEMEHTOB BBIOEPHUTE 3JIEMEHTHI, JJ1s1 KOTOPBIX
XapaKTepHa MOCTOSIHHAS CTETIEHb OKUCIICHHUSL.

OIIK-2.3.1




1.K, 2.Br, 3.1, 4. Mn, 5. Ca.

npasunvbHull omeem 1,5.

ObocHosanue:Ha enewnell 51ekmpoHHOU OpOumanu y Kauus Haxooumcs
MONLKO OOUH INIEKMPOH , NOIMOMY OH MOJCEm OmMOdAeams e20 U
nposaenams cm ok +1, y kanvyusa 2 2AKMPOHA OH MOd4Cem omoasamsy
MONbKO 2 91eKMPOHA U NPOSAIAMb cm oK +2.

11.

[IpounTaiiTe TEKCT U 3aMUIIMTE Pa3BEPHYThIH 000OCHOBAHHBII OTBET.
JlaiiTe ornpeneneHne ralbBAaHMYECKOTO dJIEMEHTA.

Omanon omeema: I anveanuueckuii snemenm, Smo YCmpoucmaea, npu
NOMOWU KOMOPO20 XUMUYECKAS IHEP2UsL NePex 00U 8 IeKMPUdecKyio
3a C4ém OKUCIUMENbHO-80CCMAHOBUMENLHO20 npoyeccd. Y cmpoucmeo
npeocmasisiem codooll 08a 1eKmMpooa MEMALIULecKUx, JNeKmpoIum u
anekmpoaumuyeckutl kitoy. Ha anekmpode (kamooe) npomexaem
npoyecc 60CCMAaHOBIeHUsl KAMUOHO8 Ha d1ekmpode( anode)npoyecc
OKUCIeHUsL MemaJlid.

OIIK-1.3.1

12.

[IpounTaiiTe TeKCT, BEIOEPUTE MPABUIIBHBIN BapHAHT OTBET U 3alIUILNTE
apryMeHTbI, 000CHOBBIBAIOIIE BEIOOD OTBETA.

3aK0H, KOTOPBIH TJIACUT, YTO KOJIMUYECTBO ra3a, paCTBOPEHHOTO B
KHUIKOCTH, MPONOPLHUOHATIBHO €TO NaplHalbHOMY J1aBJICHUIO:

a. 3akoH JlanbToHA

b. 3akon I'eit Jlroccaka

C. 3akoH ['enpu

d. 3akon Payns

NpPaGUNbHYLL OMeem C.

ObocHosanue omeema: 3aKoH, no KOMOpPOMY Npu NOCMOSHHOU
memnepamype pacmeopumocms (Konyenmpayus) 2aza ¢ OaHHOU
HCUOKOCU NPAMO NPONOPYUOHATLHA OABIEHUI0 2MO020 2a3d HAO
pacmeopom .onucan anenutickum xumukom Y. I'enpu 3axon npueooen
JUUD 0151 UOEANbHBIX U NPEeO0eNbHO pa30asileHHbIX pAcCmeopos U
negvicoxux oasnenutl. Cy= K 1P, K — xoncmanma I'enpu, [1P-
napyuanvroe oasnerue, Cy— MONAPHAA KOHYESHMPAYUSL.

OIIK-1.V.1

13.

[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIBHOCTH BO3paCTaHHS
3HaueHus PH ux BOAHBIX paCTBOPOB JJISl CIEAYIONIMX BEIIECTB:

1. Cynegar xenesza(lll)

2. Hutpar nutus ,

3. Cuaukar Kanaus,

4. CepHas kucnota

Ilpasunvhviii omeem: 4 —1—2—3.

OIIK-2.3.1

14.

[IpounTaiite TEKCT W ycTaHOBUTE coOoTBeTCTBUE. K Kaxkmol mo3uuuw,
JTAHHOW B JIEBOM CTOJOIE, TTOJAOCPUTE COOTBETCTBYIOIIYIO TMO3MITUIO B
MpaBOM CTOJIOIIE

a......3s°3p°3d" 4s°4p°4d” 1. Sc,
b....... 4524p®4d*°5525p354d° 2. Ge,
d ... 4s%4p4d° 3. Sh,

YT 35%3p?3d° 4. Si

OIIK-1.3.1




IIpasunvroviii omeem:

a b d e
1 3 2 4

15.

[IpounTaiiTe TEeKcT, BBIOEPUTE TMpPaBHIbHBIE BapUaHThl OTBETa U
3alUIIMTE apPTYMEHTHI, 000CHOBBIBAIOIIE BEIOOP OTBETOB.

CDOpMYJII)I A pacuc€Tta MU3MCHCHHA OHTAJIBIIMU WM SHTPOIHMHU B XOA€
XAUMHUYECKON peaKlnu, NpoTeKarlel no ypaBueHuto 2A + 3B = C + 4D,
HUMeEET BULL ...

a. AH%. = (AHc + AHp) - (AHa + (AHg):

peaxkuuu

b. AH® = (AHc + 4 AHp) - (2 AHa + 3 AHg);

peaxkuuu

o

. AH? = (2 AHa +3 AHg) - (AHc + 4 AHp);

peaxkuuu

d. ASY =(Sc +4 Sp) - (2 Sa + 3Sg);

peaxkuuu

e ASO = (ASa + ASg) + (ASc + ASp)

' peakuyu

g. ASO = (ASa + ASg) + (ASc + ASp)

peakiyu

Ipasunvuwiti omsem: b, d.

ObocHnosanue omeema: Co21acHO nepeomy u 6mMopoMy C1e0CHmEUI0
3akona I'ecca mennogoul s¢ghghekm Xum. peakyuu pagex cymme Imaibnuil
NPOOYKMOS peakyuu ¢ y4émom cmexuomMempuieckux Ko3¢houyuenmos
MUHYC CYMMA IHATLAUL UCX OOHBIX BeUeCcme C YUEémom
cmexuomempuieckux koagpuyuenmos. /s snmponutinozo s¢pgexma
AHANI02UYHO.

OIIK-1.3.1

16.

[IpounTaiiTe TEKCT U 3aUIIMTE Pa3BEPHYTHI 00OCHOBAHHBIIN OTBET.
JaiiTe onpeneneHue pacTBOpa, yKaKUTE CBOMCTBA PACTBOPOB U
CocoOBI BHIPAKEHH S KOHIIEHTPAIUH.
Omanon omeema: Pacmeop-3mo 00HOpoOHas 2comocennas cucmema
cocmoawasn U3 pacmeopumelist pacmeopEenHO20 eeulecmaea u npooyKmos
ux e3aumooeticmaus. (Uousl, Moaekyavl) OCHOBHOU XAPAKMEPUCMUKOU
pacmeopa sasnsiemcs e2o cocmas. Cocmag onpeoeisiemcs
KOHYEHMPayusiMu.

m

=M 100% Cy=2
m V. MV

p—pa JMOJIAPHAA J

npoyenmuas.: Cy

macc)

c = M

2
HOPMANbHAA. M”-V ,

C — seujecmeda .]-KZ MO_]lb / Kg

m
MOJIAIbHAA. M seugecmea m ‘pacmeopumens

OIIK-1.V.1

17.

[IpouuTaiiTe TEKCT, BEIOEPHUTE IPABUIIBHBIN OTBET U 3AMHUILINTE
apryMeHTbI, 000CHOBBIBAIOIIME BHIOOP OTBETA, BHIOEPUTE BBIPAKEHUE
U1l KOHCTAHThI PAaBHOBECHSI CUCTEMbI OOpAaTUMBIX PEAKIUM JUIs
CIIEJYIOIIETO ypaBHEHUS

2No(m) + O2(r) « 2N0(n)

OIIK-1.V.1




o INOF —  _INO]

CINFO,1T T IN,][0,]
o k= NIO] .y JINOT
[N,O* [N, T

Ipasunvrviii omeem: a
ObocHnosanue:0na mooou cucmemnt:aA+bB—cC+dD, Cozracno

KUHEeMU4eCKOMY YPAGHEHUIO NPIMOU Peakyuu. v =K - Car-Cge, -

. 0=Kk-Ck.Cr V= D
oOparHoii: k-Ce-Co’s & momenm nacmynenus pagnosecuss © - °
B} . K
n n, n, n,
KeCCgr - keCECl ==K,
Taxum obpaszom :

K =[C]®[D]%/[AT-[B]°, credosamenvro omeem a

18.| IlpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEAOBATEIILHOCTh B TOPS/IKE OIIK-1.3.1
yBenu4eHus Macchl pactBopéHroro NaSOy, BemecTBa, 00BeMbI
PacTBOpPOB OAMHAKOBBIE, TIIOTHOCTh MMPUHSATH <~ 1, €CIIM KOHIIEHTPaLHs
3TUX PACTBOPOB:
a. 0,1oporeatras  b. 0.1momnspHast
C. 0.1nopmaneras  d.0.1 mMomsuTbHAsS
3anmunmTe  COOTBETCTBYIONIYIO  TOCIEAOBATEIBHOCTh OYKB  ClieBa
Harpaso.
Ipasunvnwiii omsem: a,c,d,b
19.| IIpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE. K KaXk/10i MO3UIIHH,
JTAHHOM B JIEBOM CTOJIOIIE, TOA0EPUTE COOTBETCTBYIOIIYIO MO3UIIUIO B OIIK-2.3.1
npaBoM cTojbie. OnpeaenuTe BET HHAUKATOpA - GeHoNdrateHa
a. KBr 1.ManuHoBBI#
b. NaOH 2.BecuBerubrii
c. LiCl 3. )Kénterit
d. Na,CO3 4. Cunnit
NPasUIbHbLL OMEen.
a b C d
2 1 2 1
20.| TIpounTaiiTe TeKCT, BbIOEpUTE MPAaBUIIbHBIC BAPHAHTHI OTBETA U OIIK-1.3.1

3alUIIMTE apTyMEHThI, 000CHOBBIBAIOIIME BEIOOP OTBETOB. YKaKUTE
raJbBaHUYCCKHE dJICMCHTHI, KOHIICHTPAIHSI COJIel paBHA 1 MOJIB/II, B
KOTOPBIX CBHHEI] BHIIOJIHSACT PYHKIIUIO aHO/Ia!

a. MenHo-cBUHIIOBBIM  C. CBUHIIOBO- HUKEJIEBBII

b. CeunoBo-1HKOBBINM . CBUHIIOBO-CEpeOPSIHbIit

Ipasunvuviii omeem. @, d .

Obocnosanue omseema: /s onpedenenus anooa, HeoOXoo0uUMo
paccuumanms pagHOBeCHbLU 2JIeKMPOOHbIN NOMeYUAal No YPAGHEeHUIO




HepHcma, ydumbvleds, 4mo KOHyenmpayuu cozetl O()uHaKOGble, MOIHCHO
ucnojlib3oedamaos cmandapmeld 3JZ€Kmp0()HbllZ nomexHyual, ,

0 _ 0 0 . 0 0
¢Ni2*/Ni =-0,25B ¢sz*/Pb < ¢Cu2+/CU N < (DAg"/Ag
0 0 _ 0 —
P g =+0.799B @0, =-0,7638 ¢,  =+0,337B
0 _ 0 —
P2 1py = —0,1268 Prizini = —0,258
¢gbZ*/Pb < (p/igWAg (pgbz*/Pb < ¢guz*/Cu Onexkmpoo, y komopozo

9NeKMPOOHDBLLI NOMEHYUA OoJlee dIeKMPOOmpuyamenvhslil, 6yoem
8LINOIHAMY PYHKYUIO AHOOA.

21.

[IpounTaiiTe TEKCT W 3aNUIIMTE PA3BEPHYTHI 0OOCHOBAHHBIN OTBET
Ornpenenenue, 4To SIBISIETCS KPUTEPUEM MTPOTEKAHUS PEAKIIUU

g peakuun A—B, koTopas npakTuuecku UAET 10 KOHIIA OMPEIEIINTE
AS peakuuu, eciii peakiuus 3K30TepMUIecKasl.

Omanounwvli omeem: IK30mepMuueckas peakyus no Yciosuio, mo echmb
AHpeamyun <0 , Kpumepuem npomexanus peakyuu Aensemcs usmeHeHue
c80000HoU  sHepeuu [ubbca, ecru  AG<0, mo maxas peakyus
gosmodicna coanacho ypasnenuio: AG = AHpeaquu - TUAS | Ho mak kak
AHpearyuu <0 , no ycnoeuro, a peaxyus npomexaem eciu AG < 0,
C1e008aAMeNbHO, CO2NACHO YpasHeHuio duepeuu [ubbca, AS mooicem
UMems GeIUYUHY U NOJONCUMENLHYIO U OMPUYAMETbHYIO, HO VCI08Ue

00NHCHO OBLIMb ELINOJIHEHO: |AH | > |T AS| .

OIIK-1.¥.1

22.

[IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE. K Kaxk10i1 mo3unum,
JTAHHOM B JIEBOM CTOJIOIIE, TOI0EpUTE COOTBETCTBYIONIYIO MO3UIIUIO B
MpaBoM cTosbie. [ peakiuu mpu TaHHBIX YCIOBUS BO3MOMXHO
MpOTEKaHUE:

a. AH>0, AS<O0; 1. B mpsIMOM HampaBJICHUM .
b. AH<0, AS>0; 2. B 00paTHOM HaIlpaBIICHHUH.
c. AH>0, AS>0; 3. B COCTOSTHUM PaBHOBECHUS

d. AH<0, AS<0

IIpaBUJIBHBIN OTBET:
a b
2 1 1 1

(@]
o

OIIK-1.¥.1

23.

[IpounTaiiTe TeKCT, BEIOEPUTE TPABUIIBHBIN OTBET U 3aMUIINTE
apryMeHTbl, 000CHOBBIBAIOIIME BHIOOP OTBETA.

TennoBoii 3pexT XuMHUUECKON peakuu, MPOTEeKAoLIEH Mpu
MOCTOSIHHOM JIaBJICHU U, PaBEH U3MEHEHHIO:

d. BHYTPEHHEU DHEPIUH;

b. sHTanEINM;

C. snepruu ['u66ca;

d.sHTpONHUY.

Omeem: b.

Omeem: Tennosoii 3¢pghexm xumuueckou peakyuu onpeoensemcs
coanacuo nepgomy 3axony mepmoounamuxu: AH = AU+PAV,

OIIK-1.3.1




CNe008aAmenbHo Omeem. SHMAAbNUU.

24.| IlpounTaiiTe Tekct, BbIOepuUTE MpaBuUibHBIE BapuaHTel orBera u | OIIK-2.3.1
SANMIMTE aPIYMEHTH, 000CHOBBIBAIOIIME BHIOOP OTBETOB
Ipomecc Fe** + 2e = Fe® mponcxoauT B TaqbBaHMYECKOM DIEMEHTE,
KOHIIEHTpPAILNH CoJiei | Mob/1
a.Mg | MgCl, || FeSO4 | Fe
b.Fe | FeCl || NiCk | Ni
c.Al | AICk || FeCl | Fe
d.Fe | FeSO4 || CuSO4 | Cu
IIpasunvuwiii omeem: @, C.
ObocHosanue: IIpoyecc 60ccmanosieHus npouUcxo0o0um Ha 31eKmpooe,
nomeyua Komopozo 0oee 31eKmponoNIOHCUM ETbHbIII.
(pﬁi2+ i =-0,25B > ¢2e2+ e =-0,44B BoccraHoBuTENb Ni°
gogu2+ . =+0,34B > ¢292+ e =-0,44B BoccraHoBurenp cu*
(/)ZI3+ Al =-1668B < goge2+ re =-0,44B BoccTaHOBUTEID Fe’
(p&ga Mg =-2,36B < ¢2e2+ e =-0,44B BoCCTaHOBHUTENb Fe '
25.| TIpounTaiiTe TekcT W ycraHoBUTe cooTBercTBHe. K kaxkmou mosumuu, | OTIK-1.V.1
JTAHHOW B JIEBOM CTOJIOIE, MOAOEPUTE COOTBETCTBYIOIIYIO MO3MIUIO B
npaBoM cToJOIe. B KOHTakTe HAaXOJATCS METALIBI B Pa3IMYHBIX CpeAax
KaKle TMPOIECChI MPOTEKAIOT Ha KaToe.
a. ZnFe pH <7 1. Pb** +2e = Pb’
b. Cu/Fe pH >7 2.0, +2H,0 +4 & —-40H
c. Pb/Fe pH =7 3. Fe®* +2e = Fe’
d. N/Cu pH <7 42H,0 - 48— Oy + 4H"
5. 2H" +2& — H,’
Ipasunvusiii omeem:
a b C d
5 2 2 5
26.| IIpouwnTaiiTe TEKCT M 3aIUIIMTE Pa3BEPHYTHI 000OCHOBAHHBII OTBET. OIIK-1.3.1
I[pu snexTponr3e BOJHOTO PacTBOPA, IEPSUUCICHHBIX HIKE, Ha
WHEPTHBIX JIEKTPOJaX BBIJCIAIOTCS TOJBKO BOJOPOJ U KUCIOPO/.
a.ZnCh;  b.KF; ¢.ZnSO4; d.KCl;
Omanon omeema: Inekpoaus, 3mo nPoyeccvl npomexaouue Ha
NEKMPOOax nPpu NPOX oHCOEHUU NOCMOSHHO20 INEKMPUYECKO20 MOKA.
Conb, 00pa308aHHAL AKMUBHBIM MEMAILIOM, JIeKMPOOHbIU NOMEeHYUATL
MemaJiia Menvbule dINeKMpOoOHbIl NOMEHYUALA 8000p00a U3 600bi( -
0,76B), nosmomy na kamoode soccmanagnusaemcs 6000poo u3 0ovl, Ha
AHOOe OKUCTAEMCSL KUCIOPOO U3 800bl, MAK KAK 3/IeKMPOOHbI
nomenyuan pmopuo uoHa (pg2 1o =12,6B > uem onexmpoonviii
NOMEHYUAL KUCI0POOad U3 600bL (0,(_),20,02 =+1,368
IIpasunvnwiii omeem: b
27.| IlpounTaiiTe TEKCT, BEIOCPHUTE MIPABUIIBHBIN OTBET U 3AIMHUIINTE OIIK-2.3.1

apI'yMeHTBI, O6OCHOBLIBaIOI_LII/Ie BLI60p OTBCTA. HpI/I 3JICK1‘pOJ'H/I3e
BOJHOI'O paCTBOpaA ... HAa 3JICKTPOAax MPOUCXOAAT MPOUCCCHI:
2H,0+2e =H, +20H", S*-2e=%°

a. Nay,SOy; b. CdSOq;

c.CusS ; d. NasS;




€. N&zSOg

IIpasunvnwiii omeem d.

Obocnosanue: Conb, 00pa308aHHAsL AKMUBHBIM MEMAILIOM,
NEKMPOOHBLIL NOMEHYUAT MEMALILA MEHbULE NOMEHYUALA 8000P0Od U3
600bi( -0,76B), nosmomy na kamoode soccmanasiIusaemcsi 6000po0 U3
600vl, Ha anooe oxucnsemcs kuciopoo u3z 600bvi, max KaxK 1eKmpoOHblll

0 N~
nomenyuan @, . =-0,48B menvuie uem d1eKmpooHbil

nomeHyua (pazo 0, =+1,368

28.| IlIpouuTaiiTe TEKCT M YCTAaHOBHUTE MOCIEIOBATEIBHOCTD OIIK-1.V.1
pa3psHKEHUS BEIIECTB Ha KaTOJE IPH MPOXOKACHUH MTOCTOSHHOTO
AIIEKTPHYECKOTO TOKA JUIS CICIYIONMX PAacTBOPOB:

a. ximopuaa meau (II) ,
b.cepHOIi KHCTOTHI,
c.xiopua xenesa (I1),
d.cynedara HUKENS,

Ipasunvuwiii omeem. a. b. d. c.

29.| IpounTaiiTe TEKCT, BHIOEPUTE NMPAaBUIBLHBIC BAPUAHTHI OTBETA U
3alUIIMTE apPTYMEHTHI, 000CHOBBIBAIOIIME BEIOOP OTBETOB. J{JIs1 32U THI
KaJIMHSI OT KOPPO3HH BO BJIIAKHOM BO3yXe B KAUECTBE KATOJIHOTO
MTOKPBITUSL MOXKHO MCIIOJIB30BATh ...

a. Al; b. Mn;

c.Co; d. Cu

Ipasunvuwiii omeem: C, d.

Obocnosanue: KamoOHbIM NOKpbIMUEM MOACEM CLYHCUMb MEMATI,
NEKMPOOHBLU NOMEHYUAT KOMOPO20 DOiee JJIeKMPONON0HCUM ebHbIL
uem 3auunaemulil Memal, CO2IACHO MAaOIUYbl CMAHOAPMHBIX
INEKMPOOHBIX NOMEHYUANO8 DOJIee INeKMPONOLONCUM ENIbHBLE
nomenyuanvl, y memainos.: ¢. Co, d. Cu

30.| IpounTaiiTe TEKCT U YyCTAHOBUTE COOTBETCTBUE. K KaXK0M MO3UIINH,
JTAHHOW B JICBOM CTOJIOIIE, TI0I0EPUTE COOTBETCTBYIONIYIO MO3UIIHIO B
npaBoM ctosboie. TemnepaTypubiii koddpuiineHT peakiuu paBeH 3 kak | OITK-2.3.1
M3MEHHUTCS CKOPOCTh XMMHUCCKON PEaKIliu, €CIIU TEMIIEPATyPy

W3MEHUTD:
a. MOBLICUTH Ha 40° 1. 287 pa3t
b.mosmsuTs Ha 40° 2.421 pa3?
C.IIOBBICHTH Ha 55° 3. 81pa3?
d.moBsicuTs Ha 30° 4.27 pa3t
5. 8lpas]
NPAaBUNILHBLL OMEen.
a b C d
3 5 2 4

[lepeueHb TeM KOHTPOJBHBIX PabOT MO AMCIMIUIMHE OOYYAIOIMXCS 3a0YHON (DOpMBI
oOydeHusi, mpeacTaBieHbl B Tabmuie 19.

Ta6mmma 19 — IlepeueHb KOHTPOIBHBIX PAOOT

| Nen/m | IlepeueHb KOHTPOJIBHBIX paboOT




| He npemycMoTpeno

10.4. Metoguueckue  Marepuaibl,  ONPENCIIONME  MPOUEAYPHl  OIlCHUBAHMUS
WHJIMKATOPOB, XapaKTepU3YIOIIMX dTanbl (QOPMUPOBAHHUS KOMIIETEHIIMH, COAepKarcsi B
JOKalIbHBIX HOpPMaTUBHBIX akrax [YAIl, permaMeHTHpYOUMX MOPSAOK M HpoLexypy
MPOBE/ICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U NMPOMEKYTOUHOM aTTeCTallMi O0YydarolmXCs
['VAIL

11. Meroauueckue yka3aHUs I OOYYArOIMXCSl 1O OCBOCHUIO TUCITUTITHHBI

HCJIBIO JUCHUIIIHUHBI ABJIACTCA — IIOJYUCHHUEC CTYACHTAMH H€O6XOI[I/IMBIX 3HaHI/II71, YMGHI/Iﬁ u
HAaBBIKOB B 00JAacTH XUMHHU, YTO TO3BOJUT WM YCIEUNHO pEIaTh TEOPETHYECKUE WU
IOpAaKTUYECKHEe 3aJauyd B 00JacTH pa3pabOTKU KOHCTPYKLIMM THIIOBBIX 3JIEMEHTOB U
arperatoB, MpUMCHAA CTAHAAPTHBIC KOMIIBIOTCPHBIC MPUIIOKCHUA IS KOHCTPYUPOBAHUA,
MPOBOJS pacyeThl M OOOCHOBBIBAsS BBIOpAaHHBIC CTPYKTYpHlI MPHUOOPOB C TOUYKU 3PECHUS
TEXHUKM M SKOHOMHUKH. OOydaronmecs JOJDKHBI OCBOMTH JMCLUMILUIMHY Ha YpPOBHE,
MO3BOJIAIOIEM UM HPUMCHHUTH CBOM HABBIKKM B 00macTIx Huccijaea0BaHus, p33p360TKI/I
npuOOpPOB M CHCTEM, OCHOBAHHBIX HA HMCIIOJIB30BAHUU ONTHYECKOTO H3IYYCHHSI, KOHTPOIb
ONTUYECKUX, ONTHUKO-IJIEKTPOHHBIX 3JEMEHTOB, HPHOOPOB M CHUCTEM, IOJIYYHBIIETO
MOJrOTOBKY TI0 oOpa3oBaTenbHOW mporpamme OakamaBpa 12.03.02(01) «Omnrtuko-
DJIEKTPOHHBIE TTPUOOPHI U CHCTEMBI

11.1. Meroauueckue ykazaHus JUid OOy4arOIMXCsl 10 OCBOCHHUIO JIEKLIMOHHOIO
MaTepuaia.

OcHOBHOE Ha3Ha4YeHHE JIEKIIMOHHOIO MaTepuana — JIOIMYECKH CTPOMHOE, CUCTEMHOE,
IyOOKOE U SICHOE H3JIOKEeHHE yuyeOHoro marepuana. Ha3sHaueHue COBpEMEHHOM JEKUHMH B
paMKax JUCHHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALIMIO IO TeME, a B OCBOCHUU
(dyHIaMEHTaNBHBIX MpPOOJIEM JAUCHUUILIMHBI, METOJOB HAy4yHOTO TIO3HAHMS, HOBEHIIMX
JOCTHKEHUN HaydyHOUM MbIciau. B ydeOHOM mpoliecce JEKUHs BBIIOJIHSIET METOI0JIOTHYECKYIO,
OpraHU3aIlMOHHYI0 U UH(opManoHHyo (QyHKUMU. JIekusa packpbIiBaeT MOHSITUWHBIN anmapaT
KOHKPETHOHM 00nacTé 3HaHHS, €€ MpoOJIeMbl, JaeT IEeNbHOE NPEACTaBICHUE O IMCLHHILINHE,
MOKa3bIBaeT B3aUMOCBS3b C APYTUMHU AUCIUIIIMHAMHU.

[Inanupyemble pe3ylbTaThl IPH OCBOCHUH 00YJaONMMHUCS JIEKIIMOHHOIO MaTepuaa;

— TIOJYYEHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUN, YPOBEHb
KOTOPBIX OMPEEIISETCs 1eIeBON YCTAHOBKON K Ka)KI0H KOHKPETHOU TeMe;

— TIOJYYEHHE ONBITA TBOPUECKONW pabOThl COBMECTHO C IIPEMOJAaBATEIIEM;

— pasBuTHE TpodecCHOHANbHO-/AETIOBBIX  KAa4yecTB, JIIOOBM K TpeaMeTy U
CaMOCTOSITEIBHOIO TBOPYECKOTO MBILUIEHHUSL.

— TOsIBJIEHHE HEOOXOMMOTO HHTEPECa, HEOOXOIUMOTO VISl CAMOCTOSITEIBHOW PabOTHI;

— TIOJYYEHHUE 3HAHUI O COBPEMEHHOM YPOBHE pa3BUTHSl HAYKM M TEXHUKM U O
MPOTHO3€ UX Pa3BUTHUS Ha OIkKaiIme rofpl;

— Hay4YUThCS METOJIUYECKH oOpabaTbiBaTh Marepuai (BBIACTATH ITIaBHBIE MBICIH U
MOJIOKEHUS, TNPUXOJUTh K KOHKPETHBIM BBIBOAAM, IOBTOPSITH HX B  Pa3IMYHbBIX
bopMyITHpOBKax);

— TOJIy4eHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB H ITOHSATHA.

JIEKIMOHHBI MaTepuall MOXKET CONPOBOXKIATHCA JIEMOHCTpAIlMEl  ClIalgoB |
UCIIOJIb30BAHMEM PA3[aTOYHOIO Marepuaiga HpH IPOBEICHUH KOPOTKUX JUCKYcCUH 00
0COOEHHOCTSIX TPUMEHEHUS OTACIBHBIX TEMATHK MO TUCITUIUIHHE.

CTpykKrypa OpeaocTaBiIcHUs ISKIIMOHHOI0 MaTepraia:

- JIGKIIUY COTJIacHO paznenam (Tadu.3) u temam (tadi.4).



— Bcerynnenue — 4acTh JIEKUMM, 1€1b KOTOPOM - 3aMHTEPECOBAaTh M HACTPOUTh
ayIUTOPHUIO HA BOCIpUATHE ydeOHOro marepuana. B ero cocraB BXomsar: (GOpMYITHPOBKA TEMbI
JIEKIIUH, XapaKTEPUCTHKA €€ npodeCcCHOHANLHON 3HAYMMOCTH, HOBHU3HBI W CTENEHU
W3YYEHHOCTH, LI JIEKUUH; H3I0KEHHE IUIaHA JIEKIMH, BKIIYAIOUET0 HAaUMEHOBAHUS
OCHOBHBIX BOIIPOCOB, IMOJUIEKAIMX PACCMOTPEHUIO Ha  JIEKIUH; XapaKkTepucThKa
PEKOMEHIYeMOUM JUTepaTypbl, HEOOXOAUMOW JUIsi OpPTraHU3aAIMU CaMOCTOSTEIHLHON pPabOTHI
CTYACHTOB; PETPOCIEKIUI-HAIIOMUHAHUE O BOIPOCAX, PACCMOTPEHHBIX HA MPOILUION JIEKIHH,
CBsI3b HMX C HOBBIM MaTepuUalioM, YKa3aHUWE Ha €ro poJjib, MECTO M 3HA4YE€HHE B JaHHOU
TUCHHIIIINHE, a TAKOKe B CUCTEME JIPYIUX HaYK.

— OcHOBHasi 4acThb - HM3JIOKEHUE COJEP)KaHHUsS JIEKIUH B CTPOIOM COOTBETCTBUHU C
IPEVIOKEHHBIM IUIAHOM. BKIIIOYaeT packpblBalONMM TeMy JIEKIUHM KOHILECNTYaJIbHBIA H
dakTHyeckuid Marepuall, €ro aHajiu3 M OILICHKY, Ppa3Iu4HbIe CIIOCOObI apryMeHTaluu W
JI0Ka3aTeNIbCTBA BbIJBUTAEMbIX TEOPETUUECKUX MOJIOKEHUH.

— 3akmoueHHe - TOABEJACHHWE OOIEero WTOora JeKIuH, oO0O0OIeHWe MaTrepuana,
dopMynHpoOBKa BBHIBOJOB MO TEME JIEKI[MU; OTBETHI Ha BOMPOCHI CTYACHTOB.

— Jloa Hapnekamero OCBOCHHS Kypca XMMHUU HCIIONB3YIOTCS CIIeMaIbHBIC HATISTHBIC
CPEICTBa, C TMOMOIIBIO KOTOPBIX MOXHO IepenaBaTh CTyAeHTaM HHQOpPMAIUI0 O BEIEeCTBaX,
00BEKTaX W CyIecTBE (PM3UYECKUX W XUMHYECKUX MpeBpalieHuid. J[eMOHCTpaius OMBITOB,
MOJIENTH KPUCTAUIMYECKUX PEIIETOK, TAOIUIIBl U TIJIAKaThl C SHEPTeTUYECKUMH JrarpaMmMaMu
00pa3oBaHUs MOJIEKY/, PEaKIUii ¢ KaTalu3aTopaMu U 0e3 HUX U T.1.

— Ocy1ecTBiIEHUE KOHTPOJISI 32 BEACHUEM CTYACHTAMH KOHCIIEKTa JICKIIMI; OKa3aHue
CTyIEHTaM IOMOIIM B BEACHUM 3allUCH JIEKUMH (AaKIEHTUPOBAHHE HW3IIOKEHUS MaTepuaia
JICKIIMH, BBIJICJICHUE TOJIOCOM, MHTOHAIMEH, TEeMIIOM pedyr Haubosiee BaXHOU uHQopmammu,
W CIIOJIb30BAHUE TI1ay3 JUIS 3aMUCH TAOIHII, CXEM)

11.2. Metoguueckue YyKazaHUs JUIS OOYYarOIMXCS MO BBIMOJHEHHIO J1a00PaTOPHBIX
pabort

B xonme BwimonHeHUs 1ab0OpaTopHBIX paboT oOyuaroumiics IODKEH YIIyOUTh U
3aKpENUTh 3HAHHUS, NMPAKTUUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHONW METOJAMKOM M TEXHHKOU
JKCIIEPUMEHTa B COOTBETCTBUM C KBATM(UKAMOHHON XapaKTepUCTUKONW OO0Yydarolerocs.
Beimonnenue nabopaTtopHbIX pabOT COCTOUT M3 AKCIEPUMEHTAIbHO-TIPAKTUUECKON, pacueTHO-
AQHAJIMTUYECKON 9acTe U KOHTPOJIbHBIX MEPOIIPUATHM.

Beimonaenue 1mabopaTtopHbIX paboT oOydarommMmcs SIBISETCS HEOTHEMJIEMON YacThIO
U3y4eHUS JUCLUMIUIMHBI, OIpenenseMOl y4eOHBIM IUIAHOM, W OTHOCHUTCS K CpEACTBaM,
00€eCIeunBaOIMM PEIICHUE CISAYIOIMX OCHOBHBIX 33/1a4 00yJaroIIerocs:

— TmnpuoOpeTeHue HABBIKOB HCCJIENOBAaHUS MPOIECCOB, SBJICHHH U  OOBEKTOB,
U3y4aeMbIX B paMKaX JaHHOM JUCIUIIINHBI;

— 3aKperuieHHe, pa3BUTHE U JIeTANIHU3alUsl TEOPETUUYECKUX 3HAHW, MOJTY4EHHBIX Ha
JEKIUSX;

— TOJy4eHHE HOBOM MHQOpMAIUU M0 U3y4aeMOi I CLIUIIIINHE;

— [pHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENIBHOM  paboTel ¢ J1a0OpaTOpHBIM
obopynoBaHueM U Mpudopamu.

3amanue u TpeOoBaHUS K MPOBEICHUIO J1a00paTOPHBIX paboT
3amanue W TPeOOBAaHUS K BBIIOJHEHUIO JTA0OPATOPHBIX PabOT MPUBEIEHBI B METOIUYECKUX
YKa3aHUX:

- Xumus : DKBUBAJIEHT. 3aKOH SKBUBAJICHTOB : [ DJIEKTPOHHBIN pecypc] :

METOIMYECKHE yYKa3aHUs IO BBIMOJHEHUIO 1abopaTtopHoit padotei / C.-IletepO. roc. yH-T

aspokocM. npubopocrpoenus ; coct.: T. E. KpbinoBa - Dnexrpon. TekcroBsie fad. - CII6. : M3n-
Bo ['YAIL 2021. - 19 c.



- Xumust. TeroBoit 3pekT (FIHTATBINS) XMMUYECKON peakiuu : [ DIeKTpOHHBIN
pecypc] : MeToauyecKrue yKa3aHHs K BBIIOJHEHUI0 1abopaTopHoii padotsl / C.-IlerepO. roc. yH-
T a9pokocM. nipubopoctpoenus ; coct.: T. E. KpbuioBa. - Dnekrpon. Tekcrosie naH. - CII0. :
Wsn-so I'VAIIL 2023. - 22 c.

- Xumus : XUMHUYECKUE PEAKIINHU, BBI3bIBAIOIIME AJIEKTPUUECKUAMN TOK, JIEKTPOIHBIE
MNOTEHIMAJIBI U 3JIEKTPOABMKYIIME CUJIBI : [ DJIEKTPOHHBIN pecypc]| : METOIUYECKHUE YKa3aHUS K
BBIMTOJIHEHU O JTabopaTtopHoit padboTel / C.-Ilerepd. roc. yH-T a9pOKOCM. MPpUOOPOCTPOCHUS ;
coct.: T. E. KpsinoBa. - Dnekrpos. TekctoBbie AaH. - CII0. : U3n-Bo I'YAIL 2022. - 24 c.

— KpeuioBa, T. E. Xumus. Kopposust meramios: : [ DneKTpoHHBIN pecypc] yueo.-
metoa. mocodbue / T. E. KpesutoBa. — CII6.: 'YAII, 2023. — 36 c.

Crpykrypa u opMa oruera o JadoparopHoil pabore
1. Ilens paGoThl.

2. JlaboparopHoe o0opyIOBaHUE.
3. OmmucaHue SKCIIEPUMEHTA.

4. OO6paboTKa pe3yJbTaTOB

TpeboBaHus K 0OPMIIEHUIO OTUYETA O JIADOPATOPHOU paboTe
OTuéT MOKEH COIEpKaTh TUTYJIBHBIN JIUCT, a €ro COJACPKaHUe COOTBETCTBOBATH O(OPMIICHHIO,

cormacao ['OCT 7.0.100-2018 (3amonHeHHBIE TAOIUIIBI C TOJYY€HHBIMH SKCIIEPUMEHTATbHBIMU
naHHbIMK) HopmaTtuBHas [IOKyMeHTauus, HeoOxoaumas misi o(OopMIICHHs, IpHBEICHA Ha

snexrporHoM pecypce I'YAIT: httpsv/guap.ru/regdocs/docs/uch

1. BeinonHeHns!l He00X0IMMbIE pacdEThI.

2 [TocTpoeHnsbl rpaduyeckie 3aBUCUMOCTH OT 33JaHHBIX IAPaMETPOB.
3 Crenanbl BHIBOJIBI.

4 BeImoHeHbI KOHTPOIBHBIC 33/TaHUS HA TEMY JIA0OPATOPHOU pabOTHI.

11.3. MeTtoauueckue yka3aHUs ISl OOYJarOIMXCS 1O MPOXOKACHUIO CaMOCTOSATEILHON
paboTsl

B xozie BBITIOJIHEHHSI CAMOCTOSATEIBHON PabOThI, 00YJAIOIMIICS BBIMOIHSET PabOTy IO
33/IaHUI0 U TIPH METOJMYECKOM PYKOBOJICTBE TpENoaBaTelisi, HO 0e3 ero HernocpeICcTBEHHOTO
yIacTHAL.

Hns oOywaronmxcs 1o 3a04HOM (opme oOydeHUs, caMOCTOsITeNbHAs padoTa MOMKET
BKIIIOYATh B ce€0s1 KOHTPOIBHYIO PaboTYy.

B mporiecce BBIONHEHHS CaMOCTOSATENBHONH pabOThI, Y oOydaromerocs GopMupyeTcs
1enecoodpa3Hoe IIaHUPOBaHUE PabOYero BpeMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBHIKM B YCBOCHHHU M CHCTEMATHU3allMH NMPUOOpETAaeMbIX 3HAHHM, 00ECIICYNBAET BHICOKHIMA
YPOBEHBb YCIIEBAEMOCTH B TMEPUOJ OOYYeHHUS, IOMOTaeT IMOJYYUTh HABBIKM MOBBIIICHUS
poeCCHOHATFHOTO YPOBHSIL.

MeronudyeckuMi ~ MaTepHallaMH, — HAlpPaBISIOIMMU  CaMOCTOSITENIbHYIO — paboTy
00y4aIOIIM XCSISIBIISIFOTCS ;

—  y4e0HO-METOMYECKUI MaTepua 1o AUCIUIIIINHE;



11.4. Meroauyeckre yKazaHHs JUIsi OOYJarONMXCS [0 TPOXOXKACHUIO TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH.
Tekymmii  KOHTPOJb  yCIEBAEMOCTH  MPEAyCMaTpUBAeT KOHTPOJIb KadyecTBa 3HAHWUI

06yqa10u11/1xc;1, OCYIICCTBILICMOI0O B TCUHCHUC CCMECTPaA C HCJIbIO OLUCHUBAHHUA XOJad OCBOCHUA

JUCHUIIIINHBI. B Teuenne CEMCCTPBI CTYACHTEI:

1. 3anmTa M1abopaTOpHBIX padoOT
2. BeinonHeHne TpoBepOYHOl paboThI MO TEME JIa0OPaTOPHOM pabOTHI
3. pelieHue 3a/1a4 1O TeMe JIAOOPATOPHOU PabOTHI.

4. BBITIOJHAIOT TECTUPOBAHUS IO MarepuayaM Jeknuu B cpeae LMS. Jlns tekymero
KOHTPOJIS YCIIEBAeMOCTH MCIONIB3YIOTCS TeCThl, MpPUBEIACHHBIC B Ta0nuime 18

Meroandeckue yKazaHHS I8 OOYJAIOIMXCS IO MPOXOKIAECHUIO IMPOMEXYTOUHOM

aTTeCTalllH.

[IpomexxyrouHnas  aTrecranus  OOydJarOMXCsl — MPEIYyCMAaTPpUBAE€T  OLEHHWBAHUE
POMEKYTOYHBIX U OKOHYATEIBHBIX PE3YIbTATOB 00ydeHus 1Mo JucHuIuimHe. OHa BKIIOYAET B
ceost:

— auddepeHIUPOBaHHBIA  3a4eT — 3TO (GopMa OICHKM 3HAHUM, MOJYYICHHBIX

0o0yJaroImMcs TTPU U3Y4EHU U TUCIUTUINHBI, TOCEIICHHUH JICKIIHH, BBITOJIHCHUU J1a00paTOPHBIX
paboT, KOIJIOKBUYMOB, OTBETa TEOPETUYECKOTO MaTepuaia Ha 3a4éTe C OIEHKOM  «OTIUIHOM,
«XOpOIIOY», «YIOBJIETBOPUTEIBHO», «HEYAOBIECTBOPUTEIBHO.

1. B Teuenue cemectpa IS JOIMYyCKa K 3a4eTy CTYyACHTY HEo0Xoaumo caath He MeHee 50%
nabopaTtopHbIX padoT, He MeHee 50% npakTuyeckux paboT, BHIIOIHUTH TECTUPOBAHUS B
cpene LMS He HMKe oueHKU "ynoBieTBOpUTENbHO". Jlanee CTyIeHT IomycKaeTcsl K
cobeceI0BaHMIO WM UTOTOBOMY TECTUPOBAHUIO Ha 3adere. "

2. 3aderT BBICTAaBISETCS HAa OCHOBAaHUM BBHIMOJIHEHHBIX B TEUEHHE CEMECTpa BCEX
nabopaTopHbIX pabOT W HAMUCAaHUU HWTOTOBOTO TECTHPOBAHUS WU TPOXOKICHUS
cobeceoBaHus.

B Teuenue cemectpa CTyneHTy HeoOxonauMo caath He meHee 50% l1abopaTopHbIX paboT, HE
meHee 50% mnpaxkTuyeckux paboT, BHIMOJHUTH TECTHPOBaHUS B cpeae LMS He Huke OlleHKU
"yIoBAETBOPUTENBHO'". B cilydae HEBBIMOJIHEHUU BBIICU3IIOKEHHOTO, CTYACHT, IPU YCIEUHOM
MPOXOXKJIEHUU MPOMEKYTOYHOM arrectaniu B (Qopme »dk3ameHa/mud.3auera, HE MOXKET
MOJYYUTh aTTECTAIMOHHYIO OL[EHKY BBIIIE "XOopouio"

CucremMa OIICHOK MpPH MPOBEIECHUM TEKYIIETO KOHTPOJISI M MPOMEXKYTOUHOM aTTecTanuu
OCYLIECTBIJISIETCS. B COOTBETCTBMM C PYKOBOISIMM JIOKyMeHTOM opranuzanuu PJIO T'VAIL
CMK 3.76 «IlonoxkeHrue O TEKyIeM KOHTPOJIE YCIEBAEMOCTU M MPOMEKYTOUYHOM aTTeCTAIlUU
CTYIEHTOB ¥ acCHUpPaHTOB, OOy4yaroUMXcs IO OOpa30BaTEIbHBIM IPOTPAMMaM BBICIIETO
obpazoBanus B ['YAID» https://docs.guap.ru/smk/3.76.pdf.


https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf

JlucT BHeceHUs U3MEHEHUI B pabouyro MporpaMmy 1M CLUIIIMHBI

JlaTa BHeceHus
M3MCHEHUI U
JIOTIOJTHE HHM.

IToxmmcyr BHeCIIETO
M3MCHCHUS

Conepxanvie MI3MEHSHNN U JTOTIOTHEHII

Jata u Ne
MPOTOKOJIA
3aceqaHus
Kadeapol

[Toamice
3aB.
Kadeapoit






