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Annortanusa

JucnuminHa «XuMus» BXOAUT B 00pa30BaTENIbHYIO MPOrpaMMy BBICIIETO 00pa3oBaHUS
— TporpaMMy CHELMaIMTETa II0 HaNpaBlIeHHIO MoArotosku/ crenuansHoctn 11.05.01
«PalmOdNIEKTPOHHBIE CHCTEMBI M KOMIUIEKCH» HaIlPaBJICHHOCTH «PaJn03JIeKTPOHHBIE CHCTEMBI
nepefaun nHpopMauun». Jucuunnnna peaausyercs kapeapoit «NeSy.

JucuumHa HaneleHa Ha GOPMHPOBAHUE Y BBIITYCKHHUKA CIETYIOIIMX KOMITETEHIIHMN :

OIIK-1 «CrocobeH mpencTaBuTh aIeKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAHHWI HAyYHYIO
KapTHHY MHpa Ha OCHOBE 3HAHUS OCHOBHBIX IMOJIOKEHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX
HAyK ¥ MaTeMaTHKN

OIIK-2 «Crnioco0eH BBIABIATH €CTECTBEHHOHAYUYHYIO CYIIHOCTh MPOOJIEM, BOSHUKAIOIIMX
B Xole Mpo(ecCHOHATBHON JEATENbHOCTH, M IPUMEHATh COOTBETCTBYIOUMH (U3 KO-
MaTeMaTHYECKUH anmapar Jis ux GopMaan3aii, aHaan3a U IPUHATHS PEIICHUSD)

ConepxaHue IUCHUILIMHBI OXBAaTHIBAET KPYr BOMPOCOB, CBS3aHHBIX C O3HAKOMIICHHUEM
UCTOPHHM XWMHHU, a Takke C OCHOBHBIMH HAIPABJICHUSIMH U TEHJACHIUSMH pPa3BHTHS
COBPEMEHHON XUMHH. DTa Hayka H3y4aeT MaTepHalbHBIH MHp, 3aKOHBI €ro pa3BUTHS,
cnenu@uueckyro XuMU4eckyro (opMmy ABUXKEHUsS Marepud. B mpoiiecce u3ydeHUS XUMHUU
BBIpa0aThIBACTCS HAYYHBIM B3MJIS] Ha MUpP. 3HaHWE XHMHH HEOOXOIMMO JUTS IIOJOTBOPHOM
TBOPYECKOM JESATETLHOCTH OakajiaBpa JIF0OOW HAmpaBJIEHHOCTH. 3HAHWUE XUMHUU IMO3BOJISET
chopMHpOBaTh COBPEMEHHOE HAay4yHOE IPEACTaBICHHE O MaTepUHU, BEIIECTBE KaK OJHOM M3
BHJIOB JIBHKYILCHCS MaTepuU, MEXaHHU3ME MPEeBpaIleHU XUMUYECKUX COCMHEHUM, CBONCTBAX
MaTepHalioB O XUMHYECKHX MPOIeccaX B COBPEMEHHOW TexHUKe. [Ipu m3ydeHuu Kypca XHMHH
HEOOXOAMMO MPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJIAZICTh TEXHUKOM XMMHYECKHX PacyeToB,
BbIpa0OTaTh HABBIKK CAMOCTOSITEIbHOTO BBIMOJHEHUS XUMHYECKUX OSKCIEPUMEHTOB H
0000meHuss ¢akroB. [loHMMaHue 3aKOHOB XUMHUHU IOMOXET CTYAEHTY B pEUICHUU
HKOJIOTUUECKUX Mpo0sieM. 3HaHHUE Kypca XMMUHU HEOOXOJIMMO M JUIS MOCIEAYIOIIETO YCIEUHOro
U3Y4YEHHUS CTIELUATbHBIX TUCIUIIINH.

[lpenonaBanue IUCHMIUIMHBI TpEIyCMAaTPUBACT CIenylolme (OpMbl  OpraHU3aluU
y4eOHOro mpoliecca: JeKIHH, JJabopaTopHble paboThl, caMOCTOsTENbHAsA paboTa 0OyJaromerocs,
KOHCYJIbTALlUH.

IIporpaMMoOi AMCUMIUIMHBI IPEAYCMOTPEHBI CIEAYIONME BUIbI KOHTPOJISL: TEKYLLMM
KOHTpPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B popme AU(pepeHIMPOBAHHOIO 3a4eTa.

OOmast TpyI0eMKOCTh OCBOCHHS TUCIUILUIMHBI COCTABIISIET 3 3a4eTHHIX enuHuIbl, 108
4acoB.

S3bIK 00y4eHMS 110 TUCLHUIIIINHE K DYCCKUH »



1. TlepeueHb nIaHUPYEMbIX PE3YJILTATOB OOYYEHUS MO AUCLUIIIMHE
1.1. lenu npenoaaBaHus JUCIUTLIAHBI

YcBoeHue CTYACHTaMH TCOPCTUYCCKUX OCHOB
OJIEMCHTOB MW HUX HCOPraHUYCCKUX COC,I[HHGHHfl,

XAMHUHU BaKHEUIIX
dbopMHpOBaHHUE XUMHYECKOTO

o0IIel XUMHH,

MBINUICHUA Y CTYACHTOB, PA3BUTUC HABBIKOB HWCIIOJIB30BAHUA CBEIEHHH O (I)I/ISI/IKO'

XUMHUYCCKUX
COCIUHCHUM,

CBOMCTBax
BBIIIOJIHEHUE

pa3IMYHBIX

CHUCTEM I
TEPMOANHAMUYECKAX H

CHUHTC3a COOTBCTCTBYIOIIMX
KHUHCTUYCCKUX  PACUCTOB,;

HpI/I06peT€HI/I€ HCKOTOPOT'O OIIbITa 3KCIICPUMCHTAJIIbHBIX HCCIeIOBaHUN IS paBpa6OTKI/I

HOBBIX MCTOAOB CHHTC3a,

NpUAaHUS MaTepuajaM 3aJaHHOW CTPYKTYPbl M KOMILIEKCA

cBoiicTB. I[IpencraBieHne BO3MOXKHOCTH CTYJEHTaM pPa3BUTh U IMPOJEMOHCTPUPOBATH

HABBbIKH B 00JIACTH WHHOBALMOHHBIX TEXHOJIOTUH

1.2. JlucuuniwHa BXOAWUT B COCTaB 00S3aTENBHON YacTH 00pa30BaTEIBbHOMN MTPOTPaMMBbI
BhIcIIero obopazoBanus (nanee — OIT BO).

1.3. TlepeueHb miIaHUPYEMBIX PE3yJIbTATOB OOY4EHHS MO JUCIHUILINHE, COOTHECEHHBIX C
nJIaHupyeMbIMU pesyabTaramMu ocBoenust OI1 BO.

B pesynbrate m3ydeHHsI AUCHUIIMHBI OOydarONMiics J0JKEeH 00iajaaTh ClEAYOLMIMU
KOMIETSHIINSAMU WM UX YacTaMH. KOMIETeHIINN ¥ WHIUKATOPbI UX JOCTH)KEHUS IPUBE/ICHBI B

Tabmume 1.

Ta6n1/1ua 1-— HepequL KOMIIETCHIIUHN U WHAWKATOPOB UX NOCTUIKCHU L

Kareropus (rpynna) Kon n HanmeHoBaHue Kon n HaumeHoBaHME MHAMKATOPA
KOMITETEHIIN U KOMITETEHIIN U JOCTUKEHU S KOMIIETCHIIN U

OIIK-1 Cnocoben

OIIK-1.3.1 3HaTh (pyHIaMEHTAIBHBIC
MIPEICTaBUTh

3aKOHBI IPUPOJIbI 1 OCHOBHBIE (PU3HYECKHE
a/IEKBATHYIO

MaTEMAaTUUYECKUE 3aKOHBI
COBPEMEHHOMY

OOmenpodeccunoHaabHbIE
KOMITCTCHIIN U

YPOBHIO 3HaHUM

Hay4HYIO KapTHHY
MHpa Ha OCHOBE

OIIK-1.Y.1 ymeTs npuMeHsTH pu3ndecKue
3aKOHbI U MaTEMAaTH4ECKHE METOMBI JUIs
pEeILeHUs 3aa4 TEOPETUYECKOTO U
IPUKIAJHOIO XapaKrepa

OOmenpodeccuoHaabHbIE
KOMITETCHII U

3HAHWSI OCHOBHBIX
o OIIK-1.B.1 B1ageTs HaBBIKAMU
MMOJIOKEH M, 3aKOHOB N
W CIIOJI30BAHMS 3HAHUW U3UKH U
1 METOI0B
MaTEMaTUKU MPU PEHICHUH TPAKTHUECKUX
€CTECTBCHHBIX HAYK U
3aa4
MaTEMAaTHKHU
OIIK-2 Cniocoben
BBISIBIISITE
€CTECTBEHHOHAYYHYIO

CYILIHOCTb IpO0JIeM,
BO3HUKAIOIMX B XOJI€
npodeccruoHaIbHOU
NESTENIbHOCTH, U
MIPUMEHSTh
COOTBETCTBYIOILIMHI
¢u3nKo-
MaTeMaTUYECKU I
amnrmapar Jyisi ux
dopmann3zanum,
aHaJu3a U NPUHATHUS
pereHus

OIIK-2.3.1 3HaTh npoduIbHbBIE pa3Aeibl
MaTEMaTUYECKUX U €CTECTBEHHOHAYYHBIX
JUCHUIUINH

2. Mecto aucuumiuHel B crpykrype OI1
Jucuumninraa MoxeT 0a3upoBaThCsl Ha 3HAHUAX, paHee TPUOOPETEHHBIX 00YJAIOIIMMUCS

IMpHU U3YUCHUHU CICAYIOIMX AUCHUIIINH:



Jucuurinaa MoxeT 0a3upoBaThCsl Ha 3HAHUAX, paHee TPUOOPETEHHBIX 00YJArOIIMMUCS
[PU U3YYCHHUU CICIYIOIMX JAUCIHUIUINH:
— «Marematnka. MaTeMaTHYSCKUM aHAIU3Y,
«be30MacHOCTb )KU3HEIEATETbHOCTH »,
«Matematuka. Teopusi BEpOSITHOCTH U MAaT€MaTUYeCKas CTAaTUCTUKA
«Du3uka,

3HaHUs, TOJYYEHHBIE MPH HM3YYEHUU Marepualia JAaHHOW JUCIUIUIMHBI, UMEIOT Kak
CaMOCTOATEIbHOE 3HAUYEHUE, TAK U UCIOJIB3YIOTCS MPHU U3YYEHUH APYIUX AUCHUTIINH:

— «MatepuanoBeicHUE»

— «Mertpoiorusp»

— «Dusukay,

— «DJEKTPONUTAHUE YCTPOUCTB U CUCTEM»

3. O0BeM U TPYIO0EMKOCTh TUCIUTLINHBI

Jlanubpie 00 0OImEeM 00BeMe AMCIUILIUHBI, TPYIOSMKOCTH OTICIBHBIX BUJIOB y4eOHOM
paboTHI O AUCHUTIINHE (M pacIpe/ieICHHe 3TOH TPYIOEMKOCTH 10 CEMECTpaM) MPEACTABICHHI B
Tabmume 2.

Tabnuua 2 — O0beM U TPYIOEMKOCTh JTUCIUTLINHBI

TpynoeMKocTs 1o
Bun yaeOHol paboThI Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKkocme oucyunaunbl, 3/ 108 3/108
3E/ (uac)
U3 nux yacoe npakmuueckoit n0020mMoeKu
AyoumopHnule 3anamus, BCETO 4ac. 51 51
B TOM YHCJIE:
nexiuu (JI), (qac) 34 34
npakrudeckue/cemunapcekue 3ansatus  (I113),
(gac)
naboparopHbie padotsl (JIP), (dac) 17 17
KypcoBoii mpoekt (padota) (KII, KP), (dac)
JK3aMeH, (Jac)
Camocmosamenvnasa paboma, Bcero (dac) 57 57
Buo npomesxcymounon ammecmayuu: 3ayerT,
mudd. 3ader, sk3amen (3auer, Jdudd. 3ay, I[SI,J G- Hudd. 3au.
DK, *¥) ad.

EE3

Ilpumeuanue: kaHaMmATCKMiA dK3aMeH

4. ConepskaHue JUCITUTIITUHBI
4.1. Pacrnpenenenue Tpyl0€MKOCTA TUCHMIUIMHBI 110 pa3zesiaM U BUJaM 3aHATHM .
Paznensl, TeMbl AUCIUTUIMHBI U UX TPYAOEMKOCTh IIPUBEICHBI B TabIuIIe 3.

Tabnuua 3 — Pa3nensl, TeMbl TUCHUTUINHBL, UX TPYIOEMKOCTh

Paznensl, TeMbl AUCITATIIMHBI Jlexiun {113 (C3) JIP KII CPC
(wac) (uac) (gac) (gac) (gac)

Cemectp 2




Paznen 1: Beenenune B XuMuro

Tema 1.1.IlousiTHE BeliecTBa u
XMUMHYECKON PEaKINU, OCHOBHbBIE
OTpe/IeTICHUSL.

Tema 1.2
CrexroMeTpruuecKrue 3aKOHBI.
dyHIaMeHTaIbHbIE TTOHATUS U 3aKOHBI

XUMHH.

Tema 1.3.CriocoOsI onpeieieHus
KOJINYECTBA BEIIECTBA, 3aKOH
3KBHBAJIEHTOB.

Paznen 2: Ctpoenue BemecTa

10

Tema 2.1. OCHOBHBIE CBEACHUSI O
CTPOEHUU aTOMOB; KBAaHTOBBIE YHCIIA.

Tema 2.2. Ilepuoanueckuii 3aK0H
JI.1.MeH neneena.

Tema 2.3. XumMuueckasi CBSA3b, BUJbBI
XUMHUYECKOU CBS3HU.

Tema2.4. Meton BaJICHTHBIX CBSI3EH,
KOBaJICHTHAS CBA3b.

Tema2.5. Meton MOJIEKYJISIpHBIX
opOuTanei.

Tema2.6. HeBalleHTHBIC THITBI CBSI3CH
MOHHAa CB3b, MCTAJNIMUECKAs CBS3b,
BOJIOPOJHAs CBsI3b, CUJIbI BaH-1ep-
Baannca.

Paznen 3:XuMuueckne CHCTEMBI.
OO6mme 3aKOHOMEPHOCTH XUMUYECKUX
MPOIIECCOB.

14

20

Tema 3.1. DHepreTuka XMUMHUYECKUX
IIPOLIECCOB, BHYTPEHH IS DHEPIHS,
SHTAJIBIIMS, SHTPOIUS.




Tema 3.2. sneprus ['m60ca,
HarpaBJICHHOCTb XUMHWYCCKHUX
MPOIIECCOB, XUMHUYECKOe U (hazoBoe
paBHOBECHE.

Tema 3.3. CKOpOCTh XUMHUUECKOM
PEaKIu U METOJIbI €€ PeryTHpOBaHHUS,
3aKOH JEHCTBHS Macc,

Tema3.4. DHeprus akTuBal UM,
ypaBHeHUE AppeHuyca, mpaBuio Bant-
l'odda, xaramuzaropsl u
KATaIUTUYECKAE CUCTEMBIL.

Tema 3.5. PacTBOpBI, TUCHIEPCHBIE
CHCTEMBI, CIOCOOBI BHIPAXKEHUS COCTaBa
pacTBOpOB,

Tema3.6. DyekrponuTrudecKas

U CCOLMAllsl, BOJHbIE PACTBOPBI
JJIEKTPOJIUTOB, BOJOPOJAHBIN
[OKa3aTellb, Peakuu oOMeHa,
TUJIPOJIA3 COJIEH.

Tema3.7. CBoiicTBa pa30aBiI€HHbIX
pPacTBOPOB HEAJIEKTPOJIUTOB, BOJHBIE
PacTBOpPHI AJIEKTPOIUTOB, 3aKOH
pa3b6aBiienust OcTBaNIb/a, 3aKOHBI
Payms.

Pasnen 4. OcuoBBI
AIEKTPOXUMUUYECKHX MPOIECCOB.

14

Tema 4. 1.0KHUCIUTEIBHO-
BOCCTAHOBHUTCIIBHBIC peaKI_[I/II/I

Tema 4.2.XUMHYECKHE UCTOUHUKA
AJIEKTPUUECKOTO TOKA. ['abBaHMYECKHE
3JIEMEHTHI.

Tema 4.3. DneKTponun3, 3aKOHBI
dapages.

Tema 4.4. Koppo3sus u 60ps0a ¢ HEel.

Paznen 5:CBolicTBa NpOMBILUIEHHO-
Ba)XXHBIX 3JICMCHTOB U UX COC,Z[PIHCHPIIZ




Tema 5.1. Kiraccsl XuMHu4ecKnx 2 4

COCIMHEHHNM, CBOMCTBA IIPOMBILTIEHHO

BaXXHBIX 3JICMCHTOB U UX COGI[HHGHI/Iﬁ.

Tema 5.2. XumMmudeckas 2 2

uaeHTU puKanus. MeTo bl
XUMHUYECKOTO MCCIEeNOBAaHUI U aHaIN3a
BEIIECTB U UX MPEBPALICHUH.

Hroro B cemectpe: 34 17 57

Hroro:

34 0 17 0 57

[IpakTndeckass TOATOTOBKA 3aKIIOYAeTCSl B HEMOCPEJACTBEHHOM  BBHITIOJTHEHUH
OoOyJaloIMMHCS  OMpPENEeNeHHBIX  TPYAOBBIX  (yHKUMI,  CBS3aHHBIX C  Oy;ymei

IpO(eCCUOHAIBHOM JIESATENBHOCTHIO.

4.2. ConepkaHue pa3aesioB U TeM JIEKIIMOHHBIX 3aHATHH .
CopepxaHue pa3esioB U TeM JICKIIMOHHBIX 3aHSTUN MPUBEACHO B Tabnuiie 4.
Tabnuua 4 — CoaepxaHue pasesioB U TEM JICKIIHOHHOTO ITUKIIA

Howmep N
HazBanue u cogepxaHue pa3aenoB U TEM JICKIMOHHBIX 3aHSTUI
paznena
Pasznen 1 BBenenne B xumuio.
Tema 1.1. [lonsiTue BemecTBa M XMMHYECKOM pEAKUMHU, OCHOBHBIE TMOHATHS U
onpeneneHus.
Crexnomerpruueckue 3akoHbl. DyHIaMEHTAIBHBIE MOHATHS U 3aKOHBl XUMUU:
Tena 1.2, 3aKOH COXPAaHEHHMs MacChl, 3aKOH MOCTOSHCTBA COCTaBA BELIECTBA, 3AKOH
KpaTHBIX OTHOIICHWH, 3aKOH OOBEMHBIX OTHOINEHWH. 3akoH ABorajpo,
CJIe/ICTBMS 3aKOHa ABOrajapo.
CniocoObl ompesielieHusi KOJMYeCTBa BEIIECTBA, 3aKOH 3KBUBAJEHTOB. Pacuér
Tema 1.3. M’ (MOISIpHBIX MacC 3KBMBAJICHTOB) Ul IIPOCTHIX BEIIECTB, OKCUIOB, KUCIIOT,
OCHOBaHUM, cosieil. PaKTop IKBUBAJIEHTHOCTH.
Paznen 2: CtpoeHnue BelecTBa.
OCHOBHBIE CBEJIEHHSI O CTPOCHUU aToMOB; KBaHTOBO-MexaHHWUECKas MOJEIb
Tema 2.1. aroma. OpOuTainb, KBAHTOBBIE YUCIIA, yDaBHEHUE ]_Hpéll.l‘/IHFepa, ypaBHeHu e Jle-
bpoitnsa, ypaBHenue I[lnanka, npuHuun HeompenenéHHoctu [eitzenOepra.
DneKkTpoHHO-Tpaduyeckue GOpMyIbl.
[Mepuonuueckuii 3akon JI.M.MenneneeBa, cBs3b [L.C. co crpoeHmeM artoma.
[lepronpl, Tpymmel, AMaroHaIbHAS 3aBUCHMOCTh. 3aKOHOMEPHBIE M3MEHCHUS
Tewa 2.2. CBOMCTB 3JIEeMEHTOB M coeluHEeHUH (APPeKTUBHBIA paguyc, SHEPruH
MOHM3AIMU U CPOJICTBA K AJIEKTPOHY, DJIEKTPOOTPHUIIATETBLHOCTH).
Xumuyeckas CBS3b, BUJIBI XUMHYECKOU cBsi3u. Bo30yxknéHHOEe M HOpMaiIbHOE
Tena 2.3. cocTosiHME aroma. [ uOpuamsanusi dSIEKTPOHHBIX 00makoB. CriocoObl
MEePEKPBIBAHUS DJICKTPOHHBIX O00JIaKOB, CHUTMa- IH-JCNIbTa-IMEePEeKPhIBAHUS.
[IpocTpaHcTBEHHAsA CTPYKTYpa MOJIEKYI.
T 24 Metoj BaJleHTHBIX CBs3eH, cocod 0Opa3oBaHUS KOBAJCHTHOW CBS3U METOT
oMa 2.5 Jlonntona u I'eiitnepa. [TonsipHOCTB CBSI3U CBOMCTBA KOBAJICHTHOW CBSI3H.
Tema 2.5. Meton MonekyasipHbIX opOutaneii. Ilopsmok u sHeprus cszu. CBsA3bIBaIOIME
U Pa3pBIXIISIIONHE OpOUTAIH.
Tema 2.6 HeBaneHTHbIE TUIIBI CBSI3€i: HOHHASI CBSI3b, METAJUIMYECKASI CBSI3b, BOAOPOIHAS




Howmep
paznena

Ha3sanue u COACPIKAHUC PA3ACIIOB U TEM JICKHMOHHBIX 3aHITUHN

CBsi3b, cuibl  Ban-pep-Baansca.  KomruiekcHeie  coenuHenus.  Poiib
KOMIIJIEKCHBIX CO€IMHEHUW B MPUPOJIEC U TEXHUKE. Teopusl KpUCTAIIIMYECKOTO
nossi. KoHieHcupoBaHHOE COCTOsIHUE BelecTBa. TBepible BEHIECTBA.

Paznen 3

Xumnueckrue cucteMbl. OOmme 3aKOHOMEPHOCTH XUMHUYECKHX TTPOIECCOB.

Tema 3.1.

DHepreTuka XMMUYECKUX MPOIIECCOB, BHYTPEHHSS YHEPTHS, TETLIOBOM A(exT
XAMHYECKUX peakiui, 1-i, 2-i, 3-i 3aKOHBI TEPMOAMHAMUKH, DHTPOMHS, KaK
(YHKIUS COCTOSIHUS, YHTATIBINS. XUMUYECCKAU TTOTCHITHAIL.

Tema 3.2.

sHeprus ['mbOca, HampaBIEHHOCTh XMMHYECKHX IPOIECCOB, XUMUYECKOE U
(ha3oBO€ paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMHUUECKON PEAKIUU U METOABI €€ PErYINPOBaHUs, 3aKOH JEHCTBUSA
Macc. YpaBHeHue ['ynbOepra u Baare. MosekyaapHOCTh peakuuu, MOPSIOK
peakiuu. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW peakuMH OT KOHIEHTpaIUu.
KoncTanTa ckopoctu prU3HUecKuii CMBICII.

Tema 3.4

DHeprusi axkTUBAlMM, YpaBHeHHE AppeHuyca, npaBwio Baut-I'odda,
KaTaqru3aTopbl U KaTAIUTHYECKHE CUCTEMbl. OCHOBHOW MOCTYJAT XUMHYECKOM
KWUHETUKU, KHMHETHYECKOE YypaBHEHHE. BnusHue Ttemieparypbl Ha CKOpPOCThb
XAMHMYECKOM PpEaKUuHu, YypaBHEHHE AppeHuyca. MexaHn3M NPOTEKaHUS
KaTAJIMTUYECKUX peakuuil. XuMmudeckoe pasHosecue npuHuun Jle-Ilarense.

Tema 3.5

PacTBOpBI, NUCIIEPCHBIC CHCTEMBI, CITOCOOBI BBIPAKECHHSI COCTaBa PacTBOPOB.
TepmoauHamMuyeckue XapakTepUCTHKH IIpoliecca 00pa3oBaHUs pacTBOPOB.
CUJIbHBIC U CIIa0ble AJIEKTPOIUTHI, HOHHBIE PABHOBECHS B BOJHBIX PAacTBOpPAX,
MIPOU3BEIICHUE PACTBOPHMOCTH

Tema 3.6

DNEeKTpONIUTHYECKas JAUCCOLMALINS, BOJHBIE PAcTBOPBl 3JIEKTPOJIUTOB,
BOJIOPOJIHBIN MOKa3aTelb, peakuu 0OMeHa, THAPOIU3 COIEH.

Tema 3.7

CBoiicTBa pa30aBJIEHHBIX PAacTBOPOB HEANEKTPOIUTOB, KommuraruBHbie
CBOMCTBa pacTBOpoB, 3akoHbl Payna. Kpuockonus DO0yminockonus.
Ocmornueckoe naBienue. 3akoH ['enpu. M3otonnueckuii kodppuinenT.

Paznen 4.

OCHOBBI JIEKTPOXUMHUYECKUX TTPOLIECCOB.

Tema 4.1.

OKUCIIUTENBHO-BOCCTAHOBUTENIBHBIE  PEAKIIUU, JNIEKTPOHHBIA  OalaHc,
MossipHbI€ MacChl SKBUBAJICHTOB OKUCIUTEIISI U BOCCTAHOBUTEISL.

Tema 4.2.

XUMHUYECKHE HMCTOYHUKU 3JIEKTPUYECKOTO TOKA. ['abBaHUYECKUE SJIEMEHTHI,
CTaHJAPTHBIE JJIEKTPOAHBIE MOTCHUUAIBI. J[BOMHON JJIEKTPUYECKUU CIION.
YpaBHenue HepHcra. PaBHOBECHBIN. 3JEKTpOAHBIN moTeHan. CTanagapTHBIN
BOJIOPOJHBIN 3JIEKTPOJ.

Tema 4.3.

Onexrponus, 3akoHbl Papagesa KaroaHsle M aHOIHBIE IIPOLIECCH] PACTBOPOB U
pacIiIaBoB 3JIEKTPOIUTOB.

Tema 4.4

Koppo3ust u 0Oopbba ¢ Heil. YpaBHEHUS KOPPO3MUHBIX IPOLECCOB C
KHCIIOPOHON ¥ BOJOPOJAHON nemosisipu3anueii. CriocoObl 3aMTHI OT KOPPO3UHU
— XUMHYECKUE, HIIEKTPOXUMHUYECKUE (METaUIMYecKue- KaTOJHbIE, AHOIHbIE
NOKpBITHS). JIETMpOBaHNE METAIIOB.

Pazgen 5.

CBoiicTBa MPOMBINUIEHHO Ba)KHBIX 3JIEMEHTOB U MX COCAMHEHUU. MOTy4EHHUE
METAJUIOB. MeTautnyecKue CIIaBbl 1 KOMIIO3UTHI.

Tema 5.1.

Krmacchl XMMHYECKHMX COCIMHCHHH, CBOWCTBA IPOMBIIUICHHO Ba)XXHBIX
3JIEMEHTOB M UX coequHeHn KoMmosunnonnbie Mmatepraiibl. Kepmersr. Xumus
metamuioB (AlLFe, Sn,Pb,Mo) Xumus nemeramnos: C,Si,S , dymiepen, kapOouH.
TonnuBa (TBEpmOE, KUIKOE, Tra30BOE), CMAa304HbIC MaTepHasbl, MOTOPHBIC
MacJa.

Tema 5.2.

Xumuyeckass uIeHTU(UKANHSA. MeToIbl XUMHUYECKOTO HWCCICAOBAHUS U
aHaJIu3a BEIECTB M WX MpeBpaiieHuil. KayecTBEHHBIM M KOJIUYECTBEHHBIN
aHanu3. (I'paBUMETpUYECKU, TUTPUMETPUUYECKUN, KOMILJIEKCOHOMETPUUECKUM




Howmep
paznena

Ha3sanue u COACPIKAHUC PA3ACIIOB U TEM JICKHMOHHBIX 3aHITUHN

METO/Ibl aHAJIN3A).

4.3. Tlpaxrtuueckue (CEMUHAPCKUE) 3aHATHS

TeMbl MPaKTUUECKUX 3aHATUM U UX TPYAOEMKOCTh MPUBEACHBI B TAOIULIE S.

Tabmuna 5 — [Ipakrrveckue 3aHATHS U KX TPYIOEMKOCTh

N3 Hux No
Ne | Temsbl npaktnueckux | DopMsel pakTHdeckux | TpymnoeMKOCTb, |IpPaKTUUYECKOH |pa3nena
/11 3aHATUHI 3aHATUH (uac) MMOATOTOBKH, | IUCIHII
(uac) JIUHBI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO
| Bcer|o
4.4. JlabopaTopHbI€ 3aHATHUS
TeMbl 1a00paTOPHBIX 3AHATHI U UX TPYIAOEMKOCTh TTPUBEICHBI B Ta0HIIE 6.
Tabnuua 6 — JlabopaTopHble 3aHATHS U UX TPYI0EMKOCTh
M3 Hux Ne
No TpyoemKo MPAKTAYECK | pasaen
o HaunmenoBanue nabopaTopHbIX paboT otb, (1ac) oif a
MOATOTOBK | JTUCITUTI
u, (4ac) JIVHBI
Cewmectp 2
1 Crexuomerpuueckue 3akoHbl. DyHIaMEHTATBHBIC 1 1
MOHATHS U 3aKOHBI XUMHUU. CIIOCOOBI OnpeieIeHIs
KOJINYECTBA BEIICCTBA.
2 | Ompenenenrie M’ sKBUBaJIEHTa METAILIA. 4 1
Omnpenenenue  TermoBoro  3(deKxra  peakinu 4 3
3 | HeWTpamu3aiuu.
4 N3mepenue u pacyer 371eKTPOJHBIX MTOTEHIINAIOB 4 4
MetaiioB B DJIC ranbBaHUYECKHX JICMEHTOB.
XuMuyeckas U JJICKTPOXMMHYECKas KOPpO3us, 4 4
HccnenoBanre KOppO3UH METAIIOB U OTIPE/ICIICHHE
UHTUOUTOpHOTO (hexra
Bcero 17

4.5. KypcoBoe mpoekTrupoBaHue/ BBIMOIHEHUE KypcOBOM padOThI

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaronmxcs

Bunpl camoctosiTenbHO# paboThI M €€ TPYJ0EMKOCTh MPUBEACHBI B Ta0IUIE 7.

Tabnuna 7 — Buabl caMocTOATENbHOM pabOTHI U €€ TPYA0EMKOCTh

Buj camocTosiTenbHON paOboThI

Bcero, gac

Cemectp 2, yac

1

2

3




M3ydenne TeopeTHdeckoro Marepuaia auciuiuimHel (TO) 32 32
Pacuerno-rpaduueckue 3aganus (PI3) 2 2
[ToaroroBka k Tekyiemy KoHTpoiito ycrneBaemoctu (TKY) 7 7
Homammee 3amanue (/13) 10 10
IMogroroBka k mpomexxyrounoit arrecraruu (I1A) 6 6

Bcero: 57 57

5. Ilepeuenb yueOHO-METOANYECKOTO OOECTeUeHUs
JUTSI CAMOCTOSITENTEHON Pa0OThl 00YJaIOIMXCS MO TUCIHUIIINHE (MOIYIIIO)
Y4eOHO-METOIMYECKUE MaTepHalbl JUISI CAMOCTOSITEIbHOW PabOThI OOYJarOIMXCSl yKa3aHbI B
n.a. 7-11.
6. IlepeueHb MEYATHBIX U DJIEKTPOHHBIX YICOHBIX HM3IAHUI
[lepeueHb MEYATHBIX U DJICKTPOHHBIX YUEOHBIX M3/IaHUU MPUBEEH B Ta0nuiie 8.
Tabnuna 8— [lepedeHp nMeyaTHBIX U AIEKTPOHHBIX YU€OHBIX M3AaHUN

KoandgecTBo
HK3EMILUISIPOB B
Mudp/ URL amgpec bubnuorpadudeckas ccruika GH?prPL?\ISKe
3IEKTPOHHBIX
SK3EMILISIPOB)
https//urait.ru/bcod | Iunxa, H. JI. Obmias xumust B 2 T.: Y4eOHUK T BY30B /
e/512502 H. JI. I'muuka ; mox pemakuueit B. A. Ilonkosa,
A. B. babkoBa. — 20-e u3zz., nepepad. u gon. — MocCKBa .
UsparenscrBo HOpaiit, 2023. — 353 ¢. — (BrbIciee
obpaszoBanue). — ISBN 978-5-9916-9353-0
Xumus. Huxonvckuit A.B., Cysopos A.B.
https//elibrary.ru/bo | Yue6uuk u npakrukym / Cep. 76 Boiciiee oOpa3oBaHue.
oks. (2-e uzn., mep. u gon) Mocksa, 2020.
MznarenscTBO: M3narenscTBo FOpaidT
Xumus. OCHOBHBIE CTEXHOMETPUYUECKIE 3aKOHBI, CTPOSHHUE
BCIICCTBA, TEPMOMHAMUKA, KHHETHKA, PACTBOPHI,
I .. AIICKTPOXUMHUS: [DIEKTPOHHBIN pecypc] : yueOHOe
httpjlllb.aiz:get.ruljlrb nocobue/ T. E. Kpoutosa, T. . ®omuuesa ; C.-Iletepo.
rOC. YH-T a3POKOCM. TPUOOPOCTPOCHUS. - DIIEKTPOH.
TekcToBble AaH. - Cankr-IlerepOypr : M3n-so ['YAIL
2020. - 148 c.
Xumusi. Kinaccel HeOpraHM4ecKux CoeIMHEHU: yqeO. 15
nocobue/ T. E. Kpsinosa. — CII6.: 'YAIL 2024. — 44 c.
] . OOmast u Heopranuveckass xumus : B 2 T. T. 1 : 3akoHBI 1
hitps://znanium.co r.n/ KOHIIEIINH : yyeOHOe rmocodue / moa pen. akagemuka PAH
catalog/document?id )
— 4253794~ text=htt A. IO.uL[HBame. - 2-eu3n. - Mockaa : Ha6opaTvop1/1;1
0%3ApilotL Z.rufil sganuii, 2022. - 495 c. - (YueOHUK IS BHICIIER HVJKOJILI). -
6s/10512/ ISBN 978-_5-93208-576-9. - Texcr : snekrponHbIit. - URL:
_— https://znanium.com/catalog/product/1984044
Heopranuyeckas xumust: YueOHoe mocodue /i By30B
https//urait.ru/bcode | I'enspman M. U., FOctpaToB B. [1.U3narenscTBo "Jlans"
/432806 3-e u3n...crep., 2025 — 528c¢.



https://urait.ru/bcode/512502
https://urait.ru/bcode/512502
https://elibrary.ru/books.asp?sortorder=1&publname=%D0%98%D0%B7%D0%B4%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D1%82%D0%B2%D0%BE%20%D0%AE%D1%80%D0%B0%D0%B9%D1%82
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/

7. IlepedeHb AIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
HHPOPMAITMOHHO-TEIEKOMMYHUKAITUOHHOM cetu «IHTepHEeT»
[lepeuenb 3JIEKTPOHHBIX 00pazoBaTEIbHBIX pecypcoB nH(pOpMaImoOHHO-
TEJIEKOMMYHUKaIIHOHHON ceTn «/HTepHeT», HEOOXOAMMBIX JUISI OCBOCHHUS JMCIMILIAHBI
npuBeieH B Tabnuie 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HHQPOPMALHMOHHO-
TEJIEKOMMYHUKAIIMOHHOHU ceTh «MHTepHET»

URL anpec Hanmenosanue
http/Aww. xumuk. ru/ CaiitT 0 XuMuu
http/Aww.hemi.nsu.ru OCHOBBI XUMHU:

o0Opa3oBaTenbHbII
CalT JUIs CTYACHTOB

8. Ilepeuenb MH(MOPMAIIMOHHBIX TEXHOJIOTHMA
8.1. IlepeyeHp TPOTPaMMHOTO OOECHEUeHHUs, HCIOIB3YEeMOro TMPH OCYIIECTBICHUH
00pa3oBaTENBHOIO MpoLecca 0 TUCIUIIIMHE.
[TepeueHp MCHOIB3yeMOro MPOrpaMMHOTO obecrieueHus npeacrasieH B Tabnuue 10.

Ta6mmma 10— IlepedeHb mporpaMMHOTO O0ECTICUEHUS

Ne i/ HanmeHnoBanue

He npexycmotpeno

8.2. IlepeyeHp MH(OpPMaIMOHHO-CIIPAaBOYHbIX CUCTEM,HCIOJIB3YEMBIX pu
OCYIIECTBIICHUH 00pa30BaTEIbHOTO MpoIecca 10 JUCIHUILINHE

[lepeyenp wHCIONB3yeMBbIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEJACTABICH B
tabmuie 11.

Tabnuua 11— Ilepedyenb nHPOpMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He nmpenycmotpeno

9. MarepuanbHO-TeXHUYECKast 0aza
CoctaB  MaTepuaNbHO-TEXHUYECKOW  0a3pl, HEOOXOAMMOHM  UIS  OCYIIECTBIICHHS
00pa3oBaTEIBHOTO MPOIecca MO TUCIUIIINHE, IPEICTaBiIeH B Tadbmuiel 2.
Tabnuua 12 — CoctaB MaTepuanbHO-TEXHUUYECKON 0a3bl

Ne HaunmMeHoBaHue cocTaBHOM 4acTh Howmep aynurtopun
T/ MaTepuaIbHO-TEXHUYECKON Oa3bl (mpu HEOOXOTMMOCTH )
1 | JlekuuoHHast ayAUTOPUs C UCIOJIB30BAaHUEM I'acrenmno 15
JIEMOHCTPALlMOHHBIX Ta0NINIL U cXeM, lepuoanydeckoil cuctemsl 32-01

xuMmudeckux snemeHToB [[.M.MenneneeBa, oOpa3ios
MUHEPATIOB, MOJIEJIEN MPOCTPAHCTBEHHBIX PEILIETOK.

2 | Cnennanm3upoBaHHAs XUMHYECKas J1ab0opaTopus ¢ I"acremno 15
HCIIOJIb30BAHUEM JEMOHCTPAlMOHHBIX I1JIAKATOB, 33-02
ﬂa60paTopHHx CTEHJO0B U YCTAaHOBOK I OIIPEACIICHUS 33-04

SKBUBAJIEHTA METaJJIa, U3MEPEHU S 3JIEKTPOIHBIX OTEHIIHUAJIOB,
CKOPOCTH KOPPO3UH- METAJUIOB - MUJUIMBOJIBTMETPHI;
AQHAJIMTUYECKUE U DJICKTPOHHBIE BECHI; TabopaTtopHbie pH-
METPBI, HEHTPUDYTU U KATOPUMETD.




10. OueHo4HBIC CPECTBA I TPOBEACHHUS IPOMEKYTOUHOM aTTecTaluu
10.1. CocTaB OIIGHOYHBIX CPEACTBIJIS IPOBEACHUS TPOMEKYTOYHOM aTTeCTallMU
oOyJarnmxcs Mo JUCIUILTMHE MpUBeAeH B Tabnuie 13.
Tabymma 13 — CocTaB OIIEHOYHBIX CPENICTB TSI TPOBEACHHS IIPOMEKYTOUHON aTTECTAIlUH

BI/I,Z[ HpOMeX(YTOqHOﬁ aTTeCTaiuu HepequL OICHOYHLIX CPCACTB

JuddepeHinpoBaHHBIN 3a4ET Cnucok BOIIPOCOB;
TecTsr;

10.2. B kauecTBe KpUTEpUEB OICHKH YpPOBHA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMITIETEHIIN OO0ydJaronmMucs MpUMEHsieTcs S5-0ajulbHas IKajda OIEHKH CPOpMHUPOBAHHOCTU
KOMITETCHIINH, KOTOpasi mpuBeeHa B Tabnuie 14. B TedeHne cemecTpa MOXKET MCIOJIb30BATHCS
100-6amipHas  mKana — MOAYJIBHO-PEHTHHTOBOW  CHCTEMBbl ~ YHUBEpPCHTETa,  IpaBHIIa
HCIIOJIb30BaHMSI KOTOPOM, YCTAaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAIbHBIM HOPMATHBHBIM aKTOM
I'YAIL

Tabmuna 14 —Kputepun orieHkr ypoBHS cPOPMHUPOBAHHOCTH KOMIIETCHITUH

Olierial KOMICTCHIH Xapakrepuctrka C(HOPMHUPOBAHHBIX KOMITCTEHIIMI
S-OauTbHas IKasIa
— oOydJaronmiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPAMMHBIH
MaTepuan;
— YBEPEHHO, JIOTUYHO, MMOCIEIOBATEIIEHO ¥ TPAMOTHO €r0 M3/1araer;
OTIHOY — ONHMpAsCh HA 3HAHHMS OCHOBHOM M JONMOJHHTEILHON JIMTEPATypHL,
GATCHON TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJIOKEHUS C TPAKTUYECKON
JIESTeTLHOCTHIO HAIIPaBJICHHUS;
— yMeIi0 00OCHOBBIBACT M APTyMEHTUPYET BBIJIBUTAEMBIC UM HJICH;
— JIeJIaeT BRIBOJBI M 00OOIEHHST;
— cBOOOJHO BIIAJICET CUCTEMOM CIEUaTU3UPOBAHHBIX MOHATUH.
— o0y4aronMiicsi TBEPAO YCBOMI MPOTPAMMHBINA MaTepua, TpaMOTHO H
M0 CYIIECTBY H3JaraeT ero, ONHUpasch Ha 3HAHUS OCHOBHOM
JTUTEPATYPHIL;
— HE JIONYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;
:gggggg:: — YBSI3BIBACT YCBOCHHBIC 3HAHUSA C MPAKTHYCCKOW JIEATEIBHOCTHIO
HaIpaBJICHUS;
— apryMEHTUPYET Hay4HbIE MOJIOKEHUS;
— JIeJIaeT BBIBOJBI M 000OILEHHS;
— BIIQ/ICET CUCTEMOM CHeIMaTIn3uPOBAHHbIX MTOHITUM.
— 00y4aroUMNCsl YCBOUJ TOJIBKO OCHOBHOM MPOIrPaMMHBIA MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, OMUpasiCh Ha 3HAHUS TOJBKO OCHOBHOM
JTUTEPATYPHL;
— JIOTYCKAaeT HECYIECTBEHHBIC OMMOKA ¥ HETOYHOCTH,
«yTIOBJICTBOPHTEITHHOY .
GATTCHOY — UCHBITHIBACT 3aTPyAHEHHUS B IPAKTUYECKOM IMPUMEHEHUH 3HAHUU
HaIpaBJICHUS;
— cJ1abo apryMEHTUPYET HaydHbIE MOJOKEHUS;
— 3aTpyaHseTcs B GOpMYITHPOBAHUH BHIBOJOB U 000OILCHMUI;
— YaCTUYHO BJIAJICET CHCTEMOMN CIIeNHAM3UPOBAHHBIX MOHSATHH.
— O0OyJaloONMiiCsl HE YCBOWJI 3HAUUTEIBHOW YaCTH MPOTPAMMHOIO
MaTepuana,
— JIONyCKaeT  CYIICCTBCHHBIC  OMMOKA W  HETOYHOCTH  IIPH
(HCY/IOBIICTBOPUTEITBHOY )
e SAIICHOY paccMOTpeHHUH MpobieM B KOHKPETHOM HalpaBlIEHUH; 5
— UCHBITHIBACT TPYIHOCTH B MPAKTUYECKOM TPUMEHEHUHN 3HAHUI;
— HE MOXET apryMeHTHPOBATh HAYYHbIE MOJIOKEHUS;
— He GpopMynUpyeT BHIBOAOB U 0OOOILCHHUIA.




10.3. TumnoBbie KOHTPOJIBHBIE 3aJAHHS UK HHBIC MaTEPHUAIBI.
Bomnpocsr (3a1aun) As s5k3aMeHa MpecTaBieHbl B Tabnume 15.

Tabmuna 15 — Borpock! (3amaun) 1yist SK3aMeHa

Ne i/m [lepeuensn BompocoB (3a1a4) IS SK3aMEeHa

Kon
WHAWKaTOpa

VY4yeOHBIM MJIAHOM HE TIPEIYCMOTPEHO

Bomnpocs! (3amaun) muis 3auera / qudip. 3auera mpeacraBieHsl B Tadauie 16.

Tabmmma 16 — Boripock! (3amaun) muist 3auera / mud. 3adera

Ne i/

[lepedyens BompocoB (3amay) asus 3auerta / nud. 3adera

Kon
WHAMKaTOpa

1.

CdopmynupyiiTe OCHOBHBIE TIOJIOKEHHUSI KBAHTOBON MEXaHUKH:

1. 3anunmrte ypaBHeHue IDnanka, maliTe OOBSICHEHHE TMOHSATHIO
KBAHTOBAsI YHEPTUS

a. JlaiiTe XapakTepuCTUKY U ONpEeIeIeHHe MOHATHIO KOPITYCKYJISIpHO-
BOJTHOBO#! JTyain3M

6. 3anmunmrte YpaBHeHue Jle-bpoitns,  maiiTe TOHATHE UITMHBI
BoJIHBI Jle-bpoiis.

2.3anunmre MaTeMaTHYECKOE COOTHOIIIEHUE [Tpunnuna
HeornpeeeHHoCTH [ eii3enoepra, (u3nueckuii CMbICT .

OIIK-1.3.1

ChopmynupyiiTe ompenereHue TMOHITUS «aTOM», aTOMHOE Spo,
naiiTe ompenereHUue, YKaKUTE Ha COCTaB aTOMHBIX SZEp.
ChopmynupyiiTe omnpeaeeHre U MOHATHE BOJTHOBOU (DyHKIIHH.

OIIK-1.3.1

Januumte YpaBHenue lllpenunrepa pns  atomMa  BOAOpoAa.
Cdopmynupyiite MOHATHE BOJMHOBOW  (Qyrkiuu, Jlaiite
onpeneneHne KBaHTOBBIM 4yHciaM, HX (U3UYECKUH  CMBICI.
IIpuBeaute MPUMEPHI  3aII0JIHEHUS aTOMHBIX oOpOuTanei
JJIEKTpOHaMHu, nante noHsatus llpmanuny 3anpera [laynm, [IpaBuny
XyHnaa, npaBuity KiedkoBckoro.

OIIK-1.3.1

Chopmynupyiite monsitue Ilepuoandeckoil CHCTEMBbI 3JIEMEHTOB.
Haiite onpenenenune Ilepuogumueckomy 3akoHy MeHaeneeBa, u
chopmynupyite coBpeMeHHoe omnpeneneHue [lepuoanueckoro
3akoHa. /Jlalite omnpenenenue rpynnel, nepuona B IIC. Jlaiite
O0OBbCHEHHE TaKUM IOHSATUSAM, KaK aHAJOTH, B 4&M 3aKIl0Yaercs C
CYTh 3TOM 3aKOHOMEPHOCTH.

OIIK-1.3.1.

ChopmynmupyiiTe u naiiTe ompeneiIcHUE TAKUM TIOHSTHSM,  KaK
pagMyc aroMOB M HMOHOB, JHEPIMM  HOHM3ALUU, CPOJICTBO K
AJIEKTPOHY, JIEKTPOOTPHUIIATEILHOCTH, OKHCITUTEIBHO-
BOCCTAaHOBUTEIIbHAS ~ CITIOCOOHOCTb. [MpuBenuTe TpUMEPH U
OOBSACHUTE 3aKOHOMEPHOCTh H3MEHEHHUS CBOMCTB IO TIEPUOY H IO

rpymie.

OIIK-1.3.1

ChopmynupyiiTe TOHATHE XUMUYECKOM CBsi3. HazoBUTE OCHOBHBIE
XapaKTEpPUCTUKH X.C. Onunmre KBaHTOBO-MEXaHUYECKUE
MIPEACTABJIEHUS O IPUPOAE XMMHUUYECKOW CBs3H, Teopus I'eltiiepa u
JlongoHa, malTe TOHSTHE OOpa30BaHUsS JBYXaTOMHON MOJIEKYIHI.
Jlaiite 00ObsICHEHUE METOAY BAJICHTHBIX CBs3e, ykaxute Tunbl XC.
IIpuBenure npumepsl. KoBaleHTHas CBsA3b, 1aThb OIpPEACICHHUE,
IIPUBECTU IPUMEPBI.

OIIK-1.3.1

CdopmynupyiiTe MOHITHE XUMUYECKOH CBsi3U. HeBalleHTHBIE THIIBI
XAMUYECKOM CBS3U: METAJUIMYECKas, JaiTe ONpENeTIeHUE TaKoi
CBS3U U  OOBACHUTE MEXaHH3M OOpa30BaHUS STOM XUMHUYECKOI
CBSI3H.

OIIK-1.3.1




JaiiTe omnpeneleHUEe YHUBEPCATBHOMY KBAHTOBO-XUMHUYECKOMY
METOy  omucaHus  xummueckor  cBmu  (MMO)  merony
MOJeKyIsIpHBIX opOutaneii umu  (JIKAO), nmpuBeante mpumepsl u
oTpeieNuTe MOPSAIOK CBS3U, MaTHUTHBIE CBOICTBA.

OIIK-1.B.1

ChopmynupyiiTe moHsATHE THUOpPUAM3AIMM ATOMHBIX  OpOHTAIeH.
[lepeuncnure Buabl THOpUaM3anuii. [laiiTe ompeneneHue MOHITHS O
MOJSPHOCTH  MoJieKyld. IlpuBenure mnpumepbl MNOJISAPHOM U
HEIOJIIPHON MOJIEKYJIBI.

OIIK-1.B.1

10

ChopmynupyiiTe  ompeneleHUe  paauoakTUBHOCTH. HazoBute
BAKHEHIIME CBOICTBA pPaAMOAKTUBHOIO W3IydyeHUs. o -,B- , y -
U3ITy4CHUS. [Haiite onpeaeneHue OCHOBHOTI'O 3aKOHa
paanoakTuBHOro pacnazaa. Jlaiite onpenenenue Koncranrte pacnana

(1)

OIIK-1.V.1

11.

ChopmynupyiTe TMOHATHE XUMHYECKON TepMoauHamMuku. Jlaiite
oTpeJieNieHue TMOTHOW SHEPTruu CHUCTEeMBI, €€ (U3MYECKUH CMBICIH,
chopMyIUpyidTEe TIEPBBIA 3aKOH TEPMOIUHAMHKH. HAITUIINATE
YpaBHEHHUE MEPBOI0 3aKOHA TEPMOJIMHAMUKU.

OIIK-1.B.1

12.

ChopmynupyiiTe moHATHE XUMUYECKOH TepMoanHaMuku. Jlaiite
OTpeJieNieHNEe CBA3aHHONW SHEPTUU CUCTEMBI, €€ (PU3NUYECKHIl CMBICI,
chopmynmupyiTe BTOpPOM  3aKOH TEPMOJWHAMUKH, HAIUIIATE
YPaBHEHHME BTOPOTO 3aKOHA TEPMOJIUHAMUKU.

OIIK-1.B.1

13.

ChopmynupyiiTe TOHIATHE XHUMHUYECKOM TepMOoauHaMuKku. JlaiiTe
ornpeseneHue cBoOoaHON >Heprun ['ubbca e€ dusmyeckuii cMbICH,
HamuImTe ypaBHeHHe [nO0Oca, ykakute KpUTEpUIl NPOTEKaHUS
peakuuii. 3amUIMTE YacTHYIO MPOU3BOAHYIO  YUUTHIBAIOIIYIO
3aBUCUMOCTb dHepruu ['mbOca oT coctaBa cucreMsl. [laiiTe moHsATHE
XUMHYECKOTO IMOTEHIMANIA.

OIIK-1.B.1

14

ChopmynupyiiTe TmoOHSATHE XAMUYECKOM KUHETUKu. JlanTe
ONpENEJICHUEe OCHOBHOIO IIOCTyJaTa XUMHMYECKOH KHHETHKU.
ChopmynupyiiTe MOHSITHE MOJEKYISIPHOCTH pPEaKUUHU U TOpsIKa
peakuu. [lepeuncnure (GakTopbl BIMSIONME HA CKOPOCTh
XMMUYECKON peakiuu. YpaBHeHHE AppeHuyca, ypaBHeHHE BaHT-

Todda.

OIIK-1.V.1

15.

ChopmynupyiiTe mTOHSATHE  pacTBopa. Has3oBuTe  OCHOBHBIE
XapaKTepUCTUKN pacTBopa. JlaiiTe MoHsITHE O CIoco0ax BHIPAKEHUS
KOHLEHTPALUN PacCTBOPOB, KAKUE BUJIbI KOHIEHTPALUI CYIIECTBYIOT.
Hanunmre dopmynst s ux pacuéra (M, N, Cm, T, y, o)

OIIK-1.B.1

16

Copmynupyiite onpeneneHue MOHATHS «KOJUIMTATUBHBIE CBOWCTBA
pacTtBOpoB». JlaiiTe ompeneneHue TakUM IMOHATHAM, Kak AuQdy3us,
ocMoc, ocMotuueckoe naBieHue. Chopmynupyite 3akoH Bant-
I'opba u 3akoHbl Paynsa. VYkaxuTe 3aBHCHUMOCTb TeMIIEpaTyphl
KPUCTAJUIN3al MM U KUIIEHUs OT KOHLICHTPALMK pacTBOpa.

OIIK-1.3.1

17

ChopmynupyiiTe TOHSITHE 30HHOHW TEOPHH KPUCTAIOB, JalTe
ompeneseHue  pealbHbIX  KpuctauioB. Jlalite  ompeneneHue
HCCTCOXUMCTPHUUICCKHX CO€HHHCHHﬁ nJin COGI[I/IHGHI/Iﬁ MEPEMECHHOT0
COCTaBa, NPUBEIUTE MPUMEPHI KPUCTAIJIOB IEPEMEHHOT0 COCTaBa

OIIK-1.3.1

18.

CdopmynupyiiTe moHsTHe pacTBopa. JlaiiTe onpenencHue CocTaBy
pactBopa. Kakue arperaTHble COCTOSHHS pacTBOpoB Bbl 3Haere
Kunxue pactBopbl. JlaiiTe ompeneneHue U (PU3NYECKUN CMBICT
TAKOIO SBJICHUS, KaK, dJICKTPOJIMTUYECKAs! JUCCOLMALUSL PACTBOPOB.
[IpuBenuTe npumepsl.

OIIK-2.3.1

19

ChopmynupyiiTe TOHSTHE  DIEKTPOJINTA, JalTe OMpeaeieHue

OIIK-2.3.1




CHUJIBHOTO M cjaboro siekrposnuta. [laiiTe omnpeneneHne CTENeHU
muccounanuu. llpuenure npumepsl. 3anuimTe 3aKoHbI Paymst st
AJIEKTPOJIUTOB, N30TOHUUYECKUN KOd(puireHT, Gpu3ndeckuii CMbICI.

20.

ChopmynupyiiTe TIOHSATHE.  BOJOPOJHBIA TOKazaTenb.  JlaiiTe
omnpeneJeHne HOHHOTO MPOU3BEACHUs BOJbl. Hanunmre ypaBHeHHE
JUIg pacy€ra BOJAOPOIHOTO MOKA3ATENsL.

OIIK-2.3.1

21.

ChopmynupyiiTe  ompeneneHHe TaKUX TMOHITUM Kak: [maponus
coJieii, MOHHO-OOMEHHBIE PEaKI[UH, TEePEUNCIUTE BU bl THAPOIIN3A,
NpUBEAUTE TpUMEphl (Tpu Tuna tuaposmsa). Ompexenute pH-
pPacTBOPOB TUIIPOJIN3a, JANTE ONMpeneiIeHIe COBMECTHOTO THAPOIIU3a,
NIPUBEIUTE IPUMEDPBIL.

OIIK-2.3.1

22.

CdopmynupyiiTe mOHATHE MPOU3BeNEHUsI pacTBopuMocTH. [laiite
ompeneNeHue  mpouecca  pacrBopeHus.  [laite  onpeneneHue
HACBIIICHHBIX pacTBOpoB. [laiiTe omnpexneneHue KOHCTaHTBI
pPacTBOPUMOCTH, BBIYUCICHHE PACTBOPUMOCTH B MOJIB/JI, T/I,

OIIK-2.3.1

23.

ChopmynmupyiiTe TOHATHE OKHUCIIUTENBHO-BOCCTAHOBUTEIIBHBIX
npoueccoB.  Jlalite omnpeneneHue OKUCIUTENb, BOCCTAHOBUTEID,
MPUBEIUTE MPUMEPHI U YKAXKHUTE, B KAKUX CIydasxX MOXKET OJIUH U
TOT XKE QJIEMCHT BBICTYIIATH KakK OKHCJIIMTCIIb nJin KakK
BOCCTaHOBUTEb.

OIIK-1.V.1

24.

ChopmynupyiiTe moHATHE «INEKTPOMHBIN moTeHnnam». Jlaiite
ompeneicHue W (PU3UYECKUM CMBICI BOMHOTO  DJIEKTPUUYECKOTO
cinosi.  OObscHUTE SBICHUS CKauka NOTeHIWana. Hanummre
ypaBHeHue HepHcra.

OIIK-1.¥.1

25

ChopmynupyidTe TIOHSTHE TaJbBAaHMYECKOTO JJIEMEHTa, JaiTe
OMpeNeJeHUEe TOHATUS <QJEKTPOA» B DIIEKTPOXMMHUU, HAMMIIUTE
ypaBHeHue HepHcra, ykakuTe, Kakue MPOIECCHl MPOTEKAIOT Ha
KaToJe, a Kakhe Ha aHoJie. 3alMIIMTE TOKOOOPa3yIoIlyl0 pPEaKIUI0
JUISL  TalbBAaHUYECKOTO 3JIEMEHTa M CXeMy TallbBAaHUUYECKOTO
aneMeHTa. JlaliTe ompeneseHue 3JIEKTPOIUTHYECKOTO KIII0Ya, €ro
(U3UYECKUN CMBICIT.

OIIK-1.¥.1

26

CopmynupyiiTe TOHSATHE SJEKTPOIM3a PACIUIABOB U PAcTBOPOB,
JaiiTe OIpeNelieHHe STOrO SBJICHWS,  HAIWIMTE  IPOLECCHI
IpoTEeKaoNMe Ha aHoAe M Ha Karojge. Hamummre ypaBHEHHE
@apazes Ui 3JIEKTPOJIN3a, OOBACHUTE (U3NUYECKUN CMBICT ,JaiTe
OIIpEJETICHNE SJIEKTPOXUMHYECKOTO KBHBAJICHTA.

OIIK-1.¥.1

217.

CdopmynupyiiTe moHATHE KOppo3us MeTauioB. HazoBute Qaxropsl,
BIMSIONME HAa KOPpPO3UI0 MeTauioB. OOBICHUTE MEXaHU3M
KOPPO3HOHHBIX TporeccoB. Ha3oBuTe crmocoObl 3amMThl  OT
KOpPpO3HH.

OIIK-1.V.1

28.

ChopmynupyiiTe  MOHSTHE ctanu. Ha3oBuTe  OCHOBHBIE
KOHCTPYKIIMOHHbIE ~ MeTamibl. (CBoiicTBa ANIOMUHUA, XpoMma,
XKeneza, ux monydyeHue u paPuHUPOBAHUE, HCIOIH30BAHUE B
CaMOJIETOCTPOCHUHU U MPUOOPOCTPOEHUH.

OIIK-2.3.1

29.

ChopmynupyiiTe MOHATHE MOJUMEPOB, CTPOCHHUE MOJIUMEPOB U
CHOCOObI  MOJy4EHMS, HA30BUTE€ IPUMEHEHUE [OJIMMEPOB B
IIPOMBIIIUIEHHOCTH

OIIK-2.3.1

30.

CdopmynupyiiTe TOHATHE XUMHUYECKON HACHTU(UKAIIUN BEIIECTB,
Ha3zoBute MeToapl KOJIMYECTBEHHOro aHanu3a. Kakwe BuIbl
WHCTPYMEHTAJIbHOIO aHaJI13a Bbl 3HACTE.

OIIK-2.3.1




[lepeuenr TEeM Uil KypcOBOIO IPOEKTUPOBAHUS/BBIIOIHEHUS KypCOBOHW pPabOThI
npeacTaBiaeHbl B Tabmuie 17.
Tabnuna 17 — Ilepedyenb TeM 1151 KypCOBOTO MPOESKTHPOBAHUS/BBITIOTHEHUS KYpPCOBOM pabOTHI

No 11/ [IpuMepHBIit TepeveHb TeM JIJIsl KypCOBOTO MPOSKTHPOBAHUS/BBITIOTHEHHS
o /i .
KypCOBOIl pabOThI

Y4eOHBIM MJIAaHOM HE MPETYCMOTPEHO

Bompocsl U1 mpoBeneHMsA INPOMEXKYTOYHOM aTTECTallMd B BHUJEC TECTUPOBAHMSA
npecTaBeHbl B Tadmuie 18.
Tabnuna 18 — [IpumepHbIi epedeHb BOIPOCOB ISl TECTOB

Ne i/m IIpumepHBIil IepedYeHb BOIIPOCOB U1 TECTOB Kon
WHJIMKaTopa
1. | IlpounTaiite 3aaHKe U 3aIUILIMTE Pa3BEPHYTHIM 0OOCHOBAHHBIN OTBET OIIK-1.3.1
Kakue KBaHTOBBIE 4MCIIa TOJHOCTBIO XapaAKTEPU3YIOT SHEPIUIO
9JIEKTPOHA

Omanon omeema: B keanmogoti mexanuke kaxcoas AO onpedensemcsi
mpemsi KBAHMOBbIMU YUcIamu: N -21a6Hoe K8AHMOB0E YUCIO,
onpedensiem oowuil 3anac sHepauu (npunumaem sHadenus 1,2,3 u m.o.
00 o)

| —opbumanvhoe k6aHMoBoe YUCIO onpeodensen opoOuUmMaIbHbli MOMEHM
KOu4ecmaea 08udiceHutl dnekmpona (npunumaem 3navernus 0,1,2,3 u m.o.
0o N-1). Kasxcoomy 3nauenuro enagnoco K6aHmMo8020 4ucid,
coomeemcmeyem N 3HAYEHUll OPOUMATLHO20 K8AHM 06020 uucia l.
OpbumanvHblil MOMeHm KoIudecmaea osudicerutl, smo gexkmop, (L) eco
abCcoNOMHAs BEIUYUHA NPUHUMAET CIPO20 ONPeOeNEHHble KBAHMOBbLe
sHauenus. Taxum oopasom, o0bo3Hauenue 1100020 NOOYPOBHs
onpeoensemcs 08yMs K8AHMOBbIMU YUCTAMU, 2IAGHBIM U OPOUMATLHBIM
K8anmosvimu yuciamu. L

M, — MazHumHoe K8AHMOB0e YUCIO ONpedesiemn 803MONCHbLE 3HAYECHUSL

npoeKyuu opoUManIbHO20 MOMEHMA KOAUYECMBA OBUNCEHUS INEKMPOHA
Ha uxcuposannoe HanpasieHue 8 nNpocmpancme.

mS — CNUH0B0€E KEAHMOB0E YUCTO — COOCNBEHHbII MACHUMHbBLU MOMEHM
umnyibca, npoeKkyusl 6eKkmopa CnuHa Ha onpedeﬂé'lmoe HanpaejieHue

BHEUIHe2o NOoJisl, MOdACEM NPUHUMAMb 3HAUEHUS Mg :i E,

Takum 0bpazom noiHyI0 dHEP2Uio INEKMPOHA X APAKMEPUIVIOM. -
N -2nasHoe K8aHmogoe Yucio u |—-opbumanbHoe K8AHMO80€e YUCIO

2. | IlpounTaiite 3a1anne, BHIOEPUTE MPAaBUIBHBINA OTBET M aprymeHntupyiite | OIIK-1.B.1
3TOT BHIOOP.

B arome, anexrponnas gopmyna KOTOpOro
15225%2p°3523p®3d1%4s24p®4d®5s?, ... BaneHTHBIX BIEKTPOHOB . ..

a.3; b. 2;

c.9; d.5;

ApaymenmuposarHwlii omeem:

CoanacHo 31eKmpoHHO20 nacnopma , onpeoeiuM d1emMeHm, Mo HUoOuUtl,
HA 8HeuHell 2JIeKMPOHHOU OpOUmanu Haxoosamcs 2 cnapeHHulx
201eKMPOHA HA 5S° - NOOYPOBHE , KOMOPbie 8030YHCOUSACH NePexodsm Ha
5-p! noodyposens a maxxce 3 anexkmpona na 4d>-nodyposne, maxum
obpazom 5 HecnapenHvlX 3]l€Kmp0H06(5515p14d3) onpeoensiom
KOJIU4eCmeo 8aleHMHbBLX 2JIeKMPOHO8.




Ipasunvuviii omeem . d

[IpouuTaiiTe TEKCT, BEIOEPHUTE IPABUIIBHBIN OTBET U 3aIHUILNTE
IIOCJIE0BATENIBHO AJIEMEHTHI B IIOPSAAKE YBEINYEHHSI CIIMHOBAJIEHTHOCTH
JUIS CIIeIYOIIMX 3JIEMEHTOB B BO30YKIEHHOM COCTOSIHUH.

a.Al ; b. Mn;

d. Be; e. As

ko4 npasuivhozo omeema: d, a,e,b

OIIK-1.V.1

[IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBUE. K Kayk10i1 mo3uuumu,
JTAHHOM B JIEBOM CTOJIOIE, TOI0EpUTE COOTBETCTBYIOLIYIO MO3UIIUIO B
npaBoM cTojb1e. Ha BHemHeM 2JIeKTpPOHHOM YPOBHE HaXOJHUTCH :

a. Sc; 1. 3 asekrpona
b. Sh; 2. 4 snexTpoHa
d. Ge ; 3. 1 ayexTpoH
e. Si 4. 2 saeKkTpoHa
5. 5 3JIEKTPOHOB
6. 6 SJIEKTPOHOB

K4 npasulbHoco omeema.

a b d e
4 5 2 2

OIIK-2.3.1

[IpounTaiiTe TEKCT, BEIOEPUTE IPaBUIIbHBIE BADUAHTHI OTBETA U
3aMMUIIMTE apTYMEHTBI, 000CHOBBIBAIOIIME BHIOOP OTBETOB.

N3 npeanoXXeHHOro NepeyHsi BELLECTB BblibepUTE BeLLeCcTBa
MOHHOIO CTPOEHUS B KOTOPOM MPUCYTCTBYET KOBasIEHTHas
nonsipHasl CBsA3b: 1. XnopoBogopona, 2.Kap6oHaT HaTpus, 3.
Okcmp cepbl (1IV), 4. AMMuak, 5. Cynbdat xenesa(ll)

lpaBnbHbIN OTBET.2,5.

0O60cHoBaHMe: UOHHYH KPUCTaNIMYECKyHO CTPYKTYPY UMEKT
BeLyecTBa B y3/1aX KOTOPbIX HAXOAATCHA MOHbI, HO C/T0XKHbI€ NOHbI
06pasyroTCA N3 3/IEMEHTOB C Pa3HOM 3/1EKTPOOTPULATENbHOCThIO.
Kak 10 CO3* B kap60oHaTe HaTpusi n SO4% B cynb(paTe xenesa, rae
MeXxay KUC/I0pO[OM 1 3/IeMEHTOM KOBaJIeHTHas roJisipHas CBs3b.
Taknm 06pa3oM CO/IM UMEIOT UOHHYH CBSI3b, HO CJIOXKHbIE UOHbI
BHYTPU KPUCTasI/I0B UMEIOT KOBaJIEHTHYIO NMoJsAPHYro. OCTaslbHble
NpPeAJ/IoXKEeHHbIEe BelLjecTBa UMEIOT MOJIEKY/ISIPHbIE CTPYKTYpPbI

OIIK-1.3.1

[IpouunTaiiTe TEKCT U 3aMULIMTE Pa3BEPHYTHIH 000CHOBAHHBII OTBET.
JlaiiTe onpeneneHre BOTHOBON (PYHKITUH, YKOKUTE €€ (PU3HICCKUI
CMBICIL.

Omanonnwiti omeem:3aKonvl 08UINCEHUA 4ACMUY 8 KBAHMOBOU MeX AHUKE
svipadxcaromces ypasnenuem LlIpéouneepa. Imo ypaenenue
npeocmasisem coboii ougpepenyuanvrhoe ypagHeHue 8 4acmublx
npPoU3B00HbIX. IMO YypasHeHUe ONUCblgaem nogedeHue 1eKmpona 8
amome, Mo eCmbv C653b18AeN1 IHEPSUIO CUCHEMBL C €€ B0TTHOBIM
osuoicenuem. Taxum obpasom onnosas ghynkyus (v )xapaxmepusyem
8EPOAMHOCIb HAX 0HCOCHUS DNIEKMPOHA 8 NPOCMPAHCMEe, MO eCMb
@usuuecKkuil CMbIC, 2M0 001ACMb 8 NPOCMPAHCMEE, 20€ 8ePOSMHOCTID
HAX 02cOeHUsL DTIEKMPOHA MAKCUMANLHO, Y)Y 001ACMb HA3bIBAEM
opbumanvio.

OIIK-1.B.1




[IpounTaiiTe TEKCT, BEIOEPUTE MPABUIIbHBINA OTBET U 3AIUIIATE
apryMeHTbl, 000CHOBBIBatoIMe BbIOOp. Pacnonoxxuth anemenTs 1A
IIOATPYIIIBI B MOPSAJKE YCUIICHHUS METAIUIMYECKUX CBOMCTB:

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

Apeymenmupoeannviii omeem: C ygenuuenuem amomHo20 paouyca
yeeaudusearomcs 60CCmaHo6UnejlbHble CBOﬁCWlCl, mo ecmbs

memannudeckue, paouyc 6 IICD 6 noopynne ceéepxy 6Hu3 ygeauvueaemcs,

COOMBEMCMEEHHO U MEMATIUYHOCTIb YEEIUYUBACTM CS
Ilpasunvnwviii omeem: a

OIIK-1.3.1

[IpounTaiiTe TeKCT, BEIOEPUTE NPABUIIBHBIN OTBET U 3alIUILINTE
apryMeHThI, 000CHOBBIBAIOIIME BHIOOP OTBETA

B xnopune kanpuust CaCly ... xumudeckast cBsI3b.

d. HEMOJIsIpHAas KOBAJICHTHAS,

b. monstpHas koBaneHTHAs;

C. HOHHAS;

d. Merammueckast

Omeem: Honnas;

Obocnosanue omeema.:CaCly, amo conw obpazasannas snemenmamu ¢
As/0 >1.9, cea3b uonnas

OIIK-1.¥.1

[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIEOBATEIBHOCTh METAIJIOB,
KOTOPBIE BOCCTAHABJIMBAIOTCS HA KAaTOJIE MPH 3JIEKTPOIHM3E PACTBOPOB
coneii: 1.Cynbdar menwu,

2. Hutpar cepe0pa,

3. Cynbdart xenesa,

4.CynbdaTr nMHKa

lNpaBnnbHbIV 0TBET:2,1,3,4.

OIIK-1.B.1

10.

[IpouuTaiiTe TEKCT, BEIOEPUTE MPABUIIbHBIC BADHAHTHI OTBETA U
3allMIIMTE apryMeHThl, 000CHOBBIBaIOIIME BIOOp 0TBETOB. M3 uncina,
YKa3aHHBIX B PSIY 3JIEMEHTOB BBIOEPHUTE 3JIEMEHTHI, /Il KOTOPBIX
XapaKTepHa IMOCTOSHHAs CTEIICHb OKUCIICHHUS.

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

ObocHosanue:Ha enewneli 21ekmpoHHOL opoumanu y Kauius Haxooumcs

MOJbKO OOUH INEKMPOH , NOIMOMY OH MOICEM OmMOA8ams €20 U
nposaenams cm ok +1, y kanvyusa 2 21KMpoHa oH ModHcem omoasamas
MONLKO 2 91eKMPOHA U NPOAEIAMb cm oK +2.

OIIK-1.3.1

11.

[IpounTaiiTe TEKCT U 3aMULIMTE Pa3BEPHYThIH 000OCHOBAHHBII OTBET.
JlaiiTe ornpeneneHne ralbBaHMYECKOTO dJIEMEHTA.

Omanon omeema: I anveanuyeckuii 21emeHm, 5mo ycmpoucmed, npu
NOMOWU KOMOPO20 XUMUYECKAS IHEP2UsL NEePeX 00U 8 NIeKMPULEeCKYI0
3a C4ém OKUCIUMENIbHO-80CCMAHOBUMENLHO20 npoyeccd. Y cmpoucmeo
npedcmasisiem coootl 08a 1eKMpooa MemaiIudeckux, NeKmpoIum u
anekmpoaumuyeckul kioy. Ha anekmpoode (kamooe) npomexaem

OIIK-2.3.1




npoyecc 60CCMAaHOBIeHUsI KAMUOHO8 HA d1eKkmpode( anode)npoyecc
OKUCTIeHUsI Memaia.

12.| TlpounTaiiTe TEKCT, BHIOEPUTE MPABHIIBHBIN BapuaHT oTBeT u 3anummTe | OTIK-1.V.1
apryMeHThI, 000CHOBBIBAIOIIE BEIOOD OTBETA.
3aKoH, KOTOPBIH TIIACUT, YTO KOJIMYECTBO Ta3a, PACTBOPESHHOTO B
KHUIKOCTH, MPONOPLHOHATIBLHO €TO MaplHaIbHOMY 1aBJICHUIO:
a. 3akoH JlanpTOHA
b. 3akon I'eit Jlroccaka
C. 3akoH ['enpu
d. 3akon Payus
NpPABUNLHYLL OMEem C.
Obocnosanue omeema: 3aKoH, N0 KOMOPOMY NPU NOCMOSIHHOU
memnepamype pacmeopumocms (KoHyeHmpayus) easa 6 0aHHouU
HCUOKOCU NPAMO NPONOPYUOHAILHA OABNIEHUI0 dMO020 2a3d HAO
Pacmeopom .onucau aneruckum xumuxom Y. I'enpu 3axon npucooen
JUWb OJ151 UOCANIbHBIX U NPEOebHO Pa30asieHHbIX PACMEOPO8 U
negvicokux oasnenuti. Cy = K [1P, K — xoncmanma 'enpu, [1P-
napyuanvroe oasnenue, Cy— MONAPHAS KOHYESHMPAYUSL.
13.| IlpounTaiiTe TEKCT U YCTAHOBUTE MOCJIEIOBATEILHOCTH BO3PACTAHUS OIIK-2.3.1
3HaueHus PH uX BOAHBIX paCTBOPOB AJIST CIEAYIONIMX BEIIECTB:
1. Cynbdar xenesa(lll)
2. Hutpat nutus ,
3. Cunukar Kanms,
4. CepHas Kuciota
Ilpasunvh wviti omeem: 4 —1—2—3.
14.| IIpounTaiiTe TekcT U ycraHoBUTe cooTBercTBUE. K Kaxmoi nmosuuumwu, | OIIK-1.B.1
JAHHOW B JIEBOM CTOJIOIE, MOJOCPUTE COOTBETCTBYIOIIYIO IMO3UIIUIO B
IIpaBoOM CTOJIOIE
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
IIpasunvroviii omeem:
a b d e
1 3 2 4
15.| IlpounTaiite TekcT, BbIOEpUTE TMpaBuibHbIE BapuaHThl orBera u | OIIK-1.3.1

3alUIIMTE apryMEeHThI, 000CHOBBIBAIOIIME BHIOOP OTBETOB.

@opmynsl [UId pacdera U3MEHEHHS SHTAIbIUU U SHTPONMHU B XOAE
XMMUYECKON peaknuy, IpoTeKarolel o ypasHenuto 2A + 3B = C + 4D,
UMeEeT BUL ...

8. AH. = (AHc + AHp) - (AHA + (AH);
b. AH . = (AHc + 4 AHp) - (2 AHA + 3 AH);
c. AH? = (2 AHa + 3 AHg) - (AHc + 4 AHp):

peaxkuun




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

peakiuu
e ASD = (ASa + ASg) + (ASc + ASp)
g. ASO = (ASa + ASg) + (ASc + ASp)

peaKkunu
Ipasunvuwiti omsem: b, d.

ObocHnosanue omeema: Co21acHO nepeomy u 6mMopoMy C1e0CmEUIO
3akona I'ecca mennogoul s¢ghghexkm Xum. peakyuu pagen cymme Imaibnuil
NPOOYKMOS peakyuu ¢ y4émom cmexuomMempuieckux KoaQphuyuenn o
MUHYC CYMMA IHATbAUL UCX OOHBIX BeUecme C YUeémom
cmexuomempuieckux koagpuyuenmos. /s snmponuiinozo 3¢pgpexma
AHANI02UYHO.

16.| IIpounTaiiTe TEKCT M 3aMHINMTE PA3BEPHYTHIII 0OOCHOBAHHBIN OTBET. OIIK-1.B.1
JlaiiTe omnpenesneHue pacTBOpa, YKaKuTe CBONCTBA paCTBOPOB U
CocoOBI BHIPAYKEHH S KOHIIEHTPAIIUH.
Omanon omeema: Pacmeop-3mo 00HOpOOHAS 20MOEHHAs CUCTeMA
cocmoawas u3 pacmeopumens pacmeopeéHHO20 8euwiecmea  nPoOyKmos
ux e3aumooeticmausi. (Uonvl, MoaeKkyivl) OCHOBHOU XapaKmepucmuKou
pacmeopa sasnsemcs e2o cocmas. Cocmas onpeoensaemcs
KOHYEHMPAYUAMU:
n m
npoyenmuas.: Cy. )= M 100% Cu==—"—
m ) V. MV
p=pa YMOJIAIPHAAL. !
m
Cy =
: M’V
HOPpMAJIbHAA . )
m ke
_ seujecmed
C,= v - monw [ ke
MOﬂﬂﬂbHa}Z- sewecmsa ’ pacmeopumeis
17.| IlpounTaiiTe TEKCT, BEIOEPUTE MPABUIBHBIA OTBET U 3aIIULIUTE OIIK-1.B.1
apryMeHTbl, 000CHOBBIBAIOLIME BBIOOP OTBETA, BBIOEPUTE BBIpaKEHUE
JUIsl KOHCTAHThI PAaBHOBECHSI CUCTEMbI O0OpAaTUMBIX PEAKIUH JUIst
CIICIYIONIETO YPaBHEHHUS
2N2(m) + O2(r) « 2N20(n)
N,OJ? N,O
K:[ZZ] , bK:[Z]
[N.I'IO,] [N,][O,]
N,J’[O N,OJ
CK:[ 2][22]’ dK:[Zg
[NO] [N.]
IIpasunvnwviii omeem: a
Obocnosanue:ona nodou cucmemvt:aA+bB—cC+dD, Coanacro
KUHEMUYeCcKoMy YpasHeHuto npsamoi peakyuu: v=K-C»-Cre, .
S=k.C.CMh V= v
06paTH0171:U_ k-Ce"-Co >, 8 MOMEHM HACMYNJIEHUSI PABHOBECUS] v=v
- - k
K-Clr-C _k-CF-CP ==K,
Taxum obpaszom :
— c d a b
K =[C]"[D]7 [A]*[B], creoosamenvro omeem a
18.| IIpounTaiiTe TEKCT U YCTAHOBUTE MOCIEI0BATEIBLHOCTD B MOPSIIIKE OIIK-1.V.1

yBenu4ueHust Macchl pactBopéHroro NaSOy, BemecTBa, 00beMbI
PacTBOPOB OAMHAKOBBIC, IIJIOTHOCTE IIPUHATH ~ 1, €CJIM KOHOCHTpauusd
ATHX PAaCTBOPOB:




a. 0,1aporertaas  b. 0.1momspHast

C. 0.1nopmanprass  d.0.1 MossutbHAsS

3anunmTe  COOTBETCTBYIOLIYID  IOCJICIOBAaTeIbHOCTh OYKB — ClieBa
HaIpaBo.

IIpasunvuwiii omeem.: a,c,d,b

19.| [IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE. K KOXKIOW MO3UIINH, OIIK-1.3.1
JAHHOM B JIEBOM CTOJIOIIE, TOAOCPUTE COOTBETCTBYIOIIYIO MO3UIIUIO B
npaBoM ctosbdie. OnpeaenuTe BET WHAUKATOPA - PeHopraieHa
a. KBr 1.ManuHOBBIN
b. NaOH 2.becuBeTHbIi
c. LiCl 3. KénTerit
d. Na,CO3 4. Cunuit
NPABUTILHBLL OMGEN.
a b c d
2 1 2 1
20.| IpounTaiiTe TEKCT, BHIOEPUTE NMPAaBUIBHBIC BAPUAHTHI OTBETA U OIIK-1.B.1

3aMUIIMTE APTYMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETOB. YKKUTE
TraJIbBAHUYECKUE JIIEMEHTHI, KOHIICHTPAIIUS COJIel paBHA | MOJIb/1I, B
KOTOPBIX CBHHEI] BHIMOIHSACT (PYHKIIUIO aHO/A!

a. MeaHo-cBUMHIIOBEIM  C. CBUHIIOBO- HUKEJIEBBII

b. CeunioBO-1HKOBBINH 0. CBUHIIOBO-CEPEOPSIHbIit

Ipasunvuwiii omeem. @, d .

Obocnosanue omseema: [[ns onpedenenus anood, Heooxooumo
paccuumams pagHOBeCHblU INEKMPOOHBIL NOMeYUal no YPAasHeHU
Hepucma, yuumsigas, umo xonyenmpayuu coiei 00UHAKo8vle, MO*CHO
UCNONIb308AMb CIMAHOAPMHBLU INEKMPOOHBIU NOMEHYUAT, |

0 _ 0 0 . 0 0
¢Ni2*/Ni =-0,25B gDPbZ*/Pb < ¢Cu2*/<:u 1 Popzspy < (DAg*/Ag
0 0 _ 0 _
P ipg =0, 7998 )., =-0,763B @2, . =+0,337B
0 _ 0 _
Popz1pp = -0,126B Pz i = —0,25B
cngzwpb < q’ig*/Ag gplgbz*/Pb < (DguZ*/cU Onexkmpoo, y komopozo

9NeKMPOOHDBLL NOMEHYUA OoJlee dIeKMpPOoOmpuyamenvhslil, 6yoem
8LINOIHAMY PYHKYUIO AHOOA.




21.| TIpounTaiiTe TEKCT M 3aIMINATE Pa3BEPHYTHIH 00OOCHOBAHHBIN OTBET OIIK-2.3.1
Omnpenenenue, 4YTo SABJISIETCS KPUTEPUEM MPOTEKAHUS PEAKIIUT
Jost peakiiun A—B, KoTopas mpakTH4ecku UAET 10 KOHIIA OIPEICIIUTe
AS peakuuu, eciii peakuus 3K30TepMUIecKasl.
Omanounvii omeem: IK30mepMudeckas peakyus no yciosuio, mo ecmb
AHpearyun <0 , Kpumepuem npomexanus peaxyuu A67saemcs 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 YpasHeHnuio duepeuu [ubbca, AS mooicem
umMemv GelUYUHY U HONONACUMENLHYIO U OMPUYAMETbHYIO, HO YClo8ue
00JAHCHO ObIMb BbLINOTHEHO: |AH| > |TAS| .
22.| TlpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE. K KaXKI0M MO3HUITNH, OIIK-1.V.1
JTAHHOW B JIEBOM CTOJIOIIE, TOI0EpUTE COOTBETCTBYIONIYIO MO3UIIUIO B
npaBoM cTojoue. s peakuuy npu JaHHBIX YCIOBHUSI BO3MOYKHO
MpOTEKaHUE:
a. AH>0, AS<O0; 1. B mpsIMOM HampaBJICHUHU .
b. AH<0, AS>0; 2. B 0OpaTHOM HaIpaBJICHHUH.
c. AH>0, AS>0; 3. B COCTOSIHUM PaBHOBECHS
d. AH<0, AS<0
IIpaBunbHBIA OTBET:
a b C d
2 1 1 1
23.| IlpouuTaiiTe TEKCT, BEIOEPUTE TPABUIIbHBIN OTBET U 3aMUILMTE OIIK-1.3.1
apryMeHTHI, 000CHOBBIBAIONIE BHIOOP OTBETA.
TeroBoi dpekT XUMHUUECKON peaKiinu, TPOTEKAIOIICH MpH
MOCTOSTHHOM JIaBJICHU U, PAaBEH U3MEHEHUIO:
d. BHYTPEHHEW DHEPIUH;
b. sHTanEINM;
C. sHepruu ['u60ca;
d.sHTpONHUH.
Omeem: b.
Omeem: Tennosoii 3¢hghexm xumuueckou peakyuu onpeoensemcs
coanacho nepgomy 3axony mepmoounamuxu: AH = AU+PAV,
C1e008amenNbHO Omeem: SHManbnuu.
24.| llpounTaiiTe Tekct, BhIOEpUTE TmpaBuUibHBIE BapuaHTel otBera u | OIIK-2.3.1

SAMMIMTE aPTYMEHTH, 000CHOBBIBAIOIIME BHIOOP OTBETOB
Ipoecc  Fe** + 2e = Fe° mpomcxomuT B raabBaHMYECKOM SIEMEHTE,
KOHIIEHTpALNH cojeil | Monb/a

a.Mg | MgCl || FeSOy | Fe

b.Fe | FeCk || NiCk, | Ni

c.Al | AICL || FeCl, | Fe

d.Fe | FeSO4 || CuSO4 | Cu




IIpasunvHwviii omeem: a, C.
Obocnosanue: Ilpoyecc soccmanosieHus NPOUCxooum Ha 1eKmpooe,

nomeyuail Konmopozco bonee 3JZ€Kmp0}’ZOJZODfCMm€]lebllZ.

0 0 .
P i =-0,25B > (0Fe2+/Fe=—0,44B BoccranoBuTens  Ni’

(p§u2+/cU =+0,34B > (pge =-0,44B Boccrauosutens  cu’'

> |Fe

¢2l3*/A| =-166B < §02e =—-0,44B BoccranoButes Ee”

> |Fe

0 _ 0 _ ”
Prag 1vg = 2,368 < ¢, . =-0,44B Boccranosurem re

25.

[IpounTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBHUE. K Kakaoi MO3UIUH,
JAaHHOW B JIEBOM CTOJOIE, OA0EpUTE COOTBETCTBYIOUIYIO MO3UIIHIO B
MpaBoM CTOJIOIE. B KOHTaKkTe HAaXOMATCS METaUIbl B PA3IMYHBIX CPEIax
KaK{e TPOIIECCHI MPOTEKAIOT Ha KaToIe.

1. Pb* +2e = Pb’

2. Oy +2H,0 + 4 & —40H"

3. Fe?* +2e = Fe

4.2H,0 - 48 — Oy + 4H"
5.2H" +2 & — H,°

a. Zn/Fe pH <7
b. CulFe pH >7
c. Pb/Fe pH =7
d. N/Cu pH <7

IIpaBUIIbHBIL OTBET:

a b c d
5 2 2 5

OIIK-1.B.1

26.

[IpounTaiiTe TEKCT U 3aUIIMTE Pa3BEPHYTHI 00OCHOBAHHBII OTBET.
[Ipu snexTponu3e BOJHOIO pacTBOpa, MEPEUUCICHHBIX HUXKE, Ha
WHEPTHBIX JIEKTPOJIaX BBIJEISAIOTCS TOJBKO BOJIOPOJ U KUCIOPO/I.

a. ZnCh; b. KF; ¢.ZnSO,; d.KClI;

Omanon omeema: Inekponus, 3mo npoyeccvl npomexarouue Ha
INEKMPOOax nPpu NPOX oHCOEHUU NOCIOSHHO20 INEKMPUYECKO20 MOKA.
Conv, 0bpazosannas akmu8HblM MEMauiloM, JJIeKMPOOHbIIL NOMEHYUAT
MemaJiia Menvule dINeKMpOoOHbIl NOMEHYUALd 8000p0Ia U3 800bi( -
0,76B), nosmomy na kamooe occmanasiugaemcs 6000poo u3 600vl, Ha
aHoOe OKUCTIAEMCSl KUCTOPOO U3 800bl, MAK KAK 2JIeKMPOOHbL

nomenyuan pmopuo uona (pg e =12,6B > uem snekmpoonsii
2

0
nomenyuan Kuciopooa uz 600l Yy o, =+1,368

IIpasunvnoiii omeem: b

OIIK-2.3.1

27.

[IpounTaiiTe TeKCT, BEIOEPUTE IPABUIIBHBIN OTBET U 3alIUILINTE
apryMeHTbl, 000CHOBBIBaroIMe BbIOOp oTBeTa. Ilpum snexrpommse

BOJIHOT'O pacTBOpaA ... HA DJIIEKTPOJAX MPOUCXOIAT IIPOLIECCHL:
2H,0+2e =H, +20H, S* —2e=9°

a. Nap,SOy; b. CdSOq;
c.CusS ; d. NasS;
e. Na,SO3

Ipasunvuwiii omeem d.

Obocnosanue: Conb, 00pa308aHHAsL AKMUBHBIM MEMAILIOM,
NEKMPOOHBLIL NOMEHYUAT MEMALA MEHbLUUE NOMEHYUALA 8000PO0A U3
600bl( -0,76B), nosmomy na kamoode soccmanasiIusaemcs 6000pPO0 U3
600vl, Ha anooe oxucnsemcs Kuciopoo u3 600bvl, max KaxK 31eKmpOoOHbllL

0 .~
nomenyuan @, =—0,48B menvuue uem a1ekmpoonbiil

omeHyua (pf,zo,o2 =+1,368

OIIK-2.3.1




28. OIIK-1.3.1

HquHTaﬁTe TEKCT U YCTAHOBUTEC IMOCIIEA0BATCIIBHOCTD
Pa3psLKCHUA BCHICCTB HA KaTOIC IMPU MMPOXOKACHUUN ITOCTOAHHOIO
OJICKTPUYCCKOTO TOKaA JJIA CICAYIOIINX PAaCTBOPOB:

a. ximopuaa meau (II) ,
b.cepHoOIi KHCIOTHI,
c.xnopuna xeneza (1),
d. cynbdara HuKEN,

Ipasunvuwiii omeem: a. b. d. c.

29.| TIpounTaiiTe TEKCT, BHIOCPUTE TPABHIIbHBIC BAPHAHTHI OTBETA U OIIK-1.B.1
3alUIIMTE apPTYMEHTHI, 000CHOBBIBAIOIIME BEIOOP OTBETOB. J{JIs1 3aMThI
KaJIMHSI OT KOPPO3HH BO BJIIAKHOM BO3yXe B KAUECTBE KATOJIHOTO
TTOKPBITUSI MOYKHO MCIIOTB30BATh ...

a. Al; b. Mn;

c.Co; d. Cu

Ipasunvusiii omeem: C, d.

Obocnosanue: KamoOHbIM NOKpbImMuUeM MOACEM CLYHCUMb MEMATI,
NEKMPOOHBLI NOMEHYUAT KOMOPO20 DOJiee IJIeKMPONON0HCUM eIbHbIL
uem 3auuaemolil Memal, CO2IACHO MAaOIUYbl CMAHOAPMHBIX
IEKMPOOHBIX NOMEHYUANL08 60.JIee INeKMPO-NONOHCUM ENbHbIE
nomenyuanvl, y memainos.: ¢. Co, d. Cu

30.| IIpouuTaiiTe TEKCT U ycTaHOBUTE cOOTBETCTBUE. K KaXk0i mo3unuu, OIIK-1.¥.1
JTAHHOW B JICBOM CTOJIOIE, TI0I0EPUTE COOTBETCTBYIONIYIO MO3UIIHIO B
npaBoM ctosboie. TemnepaTypHbiii KOOMPUITMEHT peakiuu paBeH 3 Kak
M3MEHUTCS CKOPOCTh XMMHUECKOH peaKiuu, ECIIU TEMIIEpaTypy

W3MCHUTE:

a. MOBLICUTH Ha 40" 1. 287 pa3t

b.mosmsuTh Ha 40° 2.421 pa3?

C.IIOBBICHTH Ha 55° 3. 81pa3?

d.moBercuTH Ha 30° 4. 27 pa3]

NPAasUNIbHbLL OMEen. 5. 8lpas]
a b C d
3 5 2 4

[lepeyeHb TeM KOHTPOJBHBIX PA0OT MO JUCHHUIUIMHE OOYYAIONMXCS 3a09HOU (HOPMBI
oOy4eHusi, mpeacTaBieHbl B Tabnuie 19.

Tabnuna 19 — IlepeyeHb KOHTPOJIBHBIX pabOT

No /it [lepeuenb KOHTPOIBHBIX PadbOT

He npenycmorpeno

10.4. Meroauueckue  MaTrepuaibl,  OMNpENENSAIoNEe  MpOLeaypbl  OIEHHUBAHUS
WHJIMKATOPOB, XapaKTepU3YIOIMX JTanbl (QOPMUPOBAHUS KOMIIETCHIIUH, COAEpKATCI B
JOKAJIbHBIX HOPMAaTUBHBIX akTax [ YAIL permaMeHTUpPYIOIMX TOPSAOK U MPOLEIYPY

MMPpOBCACHHUA TCKYLICIO KOHTPOJISA YCIIEBACMOCTU U HpOMe)I(YTOqHOﬁ aTTecCTanuu 06y11a}01m/1xc;1
I'VAIL

11. Meroauueckue yka3aHus Ui OOYJarOIMXCsl MO OCBOCHUIO TUCITUTIIMHBI
HeJ’II)I-O JOUCHUIIIIMHBI SABJISACTCS — nonyquI/Ie CTYJICHTaMI/I HCO6XO,Z[I/IMI)IX 3HaHHI>i, YMGHI/II\/'I nu
HABBIKOB B O0JIACTH XMMHH, YTO TTO3BOJIMT UM YCIICIHO PEHIATh TECOPETUUCCKUE U MPAKTUUYECKUE
3a/la4yi B 00JIACTU PaJMO3JIEKTPOHHBIX CUCTEM U KOMIIJIEKCOB. OOydaromnmecs: T0JKHBI OCBOUTh




JMCLUUIIMHY Ha YpPOBHE, IIO3BOJISIIONIEM UM IPHUMEHUTh CBOM HAaBBIKH B chepe
pPaIuOd3JIeKTPOHHBIX CUCTEM Iiepefaud HWHQopManuu 1o 00pa3oBaTelbHON Iporpamme
Oaxanaspa 11.05.01 «Pagno3nexTpoHHbIE CHCTEMBI U KOMILIEKCHI

11.1. Metoguueckue yka3aHus Juig OOydJaroUMXcs IO OCBOCHMIO JIEKIIMOHHOTO
Marepuana

OcHOBHOE Ha3Ha4YCHHE JICKIIMOHHOIO MaTepuana — JOTMYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOe W SICHOE M3JIOKEeHHEe ydyeOHOoro marepuana. Ha3HaueHue COBpEMEHHOW JIEKIMHM B
pamMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYyYUTh BCIO MH(POPMAIMIO IO TEME, & B OCBOCHUU
(GyHIaMEHTaIbHBIX MPOOJIEM AMCLUUIUIMHBI, METOJOB HAyYyHOIO IIO3HAHMs, HOBEHIMX
JOCTHIKEHUU HAaydHOW MbICTH. B ydeOHOM mpoliecce JIEKIHs BBITOIHSIET METOI0IOTHYECKYIO,
OpraHU3alMOHHYI0 U MH(OpMannoHHYO (QyHKUMU. JIekius pacKkpbIBaeT MOHATUWHBIA amnmnapaT
KOHKPETHOM o00nacTu 3HaHMs, €€ mpoOseMbl, JaeT LEeNbHOE IpPEACTaBICHUE O AUCLMIUIMHE,
MIOKa3bIBAE€T B3aUMOCBS3b C APYTUMHU AUCLHUIITIMHAMHU.

[Inanupyemble pe3yabTaThl IPU OCBOCHUHU 00yJarOIMMUCS JIEKIHOHHOIO MaTepyaa;

— TIOJYYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHWUM, YPOBEHb
KOTOPBIX OIPENEIACTCS LIEJIEBOM YCTAHOBKOM K KayKJI0M KOHKPETHOU TEME;

— IOJIy4E€HHUE OIbITa TBOPUYECKOH pabOThl COBMECTHO C IIPEIOAAaBATENIEM;

— pa3BUTHE TNPOQPECCHOHATBHO-/ICNOBbIX  KAa4eCcTB, JIOOBM K TMpeAMEeTy H
CaMOCTOSITEIBHOTO TBOPYECKOTO MBILUICHHUSL.

— TOSBIIEHHE HEOOXOAMMOT0O HHTEpeca, HEOOXOUMOTO JIJIsi CAMOCTOSTENILHON paboThI;

— TIIOJYYEHHE 3HAHMM O COBPEMEHHOM YPOBHE pPa3BUTHSl HAYKM M TEXHUKM U O
IPOTrHO3€ UX Pa3BUTHA Ha ONMiKaiime rojsl;

— HAy4uThCS METOIUYECKH oOpabaThlBaThb MaTepuan (BBLAEIATH IVIABHBIE MBICIH U
IIOJIOKEHMS, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh MX B  PasIUYHBIX
dopMynupOBKax);

— IOJIy4€HHE TOYHOI'O TOHUMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U IOHATHII.

JlexkunMoHHBIN MaTepuand MOXKET CONPOBOXAATHCS JIEMOHCTpAalMed ClailoB U
UCIIOJIb30BAHMEM pa3faTOYHOIO MaTepuala MpU IMPOBEIEHUHM KOPOTKUX JUCKYcCUH 00
0COOEHHOCTSIX NPUMEHEHHU S OTAEIbHBIX TEMATHK 1O TUCIIUIUIMHE.

CrpyKTypa mpenocTaByieHHs JSKIIMOHHOTO MaTepHraa:

— Bcerymienue — 4acTh JeKIUH, LENb KOTOPOH - 3aMHTEPECOBATh U HACTPOUTH aAyJUTOPHUIO HA
BOCIIpHSTHE y4eOHOro Marepuana. B ero cocraB BXomsaT: (OpPMYIHPOBKA TEMBI JICKIHH,
XapaKTEepUCTHKA €¢ MPO(eCCHOHATIBHON 3HAYMMOCTH, HOBU3HBI U CTEICHH M3Y4CHHOCTH,
MU JISKIMK;, H3JI0KCHUE IUIaHA JICKIUU, BKIOYAIOIIETO HAWMEHOBAaHUS  OCHOBHBIX
BOIIPOCOB, MOJUICKAIMX PACCMOTPEHHUIO Ha JIEKIMH; XapaKTepHCTUKA PEKOMEHIyeMO
JUTEpaTypbl, HEOOXOIUMOW Ui OpraHU3allMd CAMOCTOSTEIBHON pPabOTHl CTYICHTOB;
PETPOCIIEKIUA-HAIIOMHUHAHKUE O BOIIPOCAX, PACCMOTPEHHBIX Ha MPOIUION JICKI[UH, CBSI3b HX C
HOBBIM MaTepHajoM, yKa3aHHe Ha ero poJib, MECTO M 3HAYCHHE B JaHHOH AUCIHUIUIMHE, a
TAKKE B CUCTEME IPYTMX HayK.

— OcHOBHasg 4YacThb - H3JOXCHHE COJACP)KAHUS JIEKIMH B CTPOTOM COOTBETCTBHH C
NPEAJIOKEHHBIM TUIAHOM. BKIIOYaeT packphIBaONMil TeMy JEKIUU KOHLENTYalIbHBIH M
(akTHUeCKuil Marepuall, €ro aHaju3 U OLEHKY, pa3lMyYHble CIOCOOBbl apryMEHTaluu |
JI0Ka3aTeIbCTBA BBIIBUTAEMBIX TEOPETHUECKUX MOJIOKECHUH.

— 3akmoYyeHHe - MOJBEIACHHUE OOIIeT0 WTora JICKIHH, 0000IeHe MaTepuaia, (GopMyIHpoBKa
BBIBOJIOB 10 TEMe JICKIIMH; OTBETHI HAa BOIIPOCHI CTYJACHTOB.

- I[J'DI HAUICKAIICTO OCBOCHUA KypCa XHMMHHU HUCIIOJB3YIOTCA CIHCHUAIIBHBIC HAIrJISIAHBIC
CpPENCTBA, C TIOMOIIBIO KOTOPBIX MOKHO TEpeaBarh CTYJCHTAaM HH(POPMAIMIO O BEIIECTBAX,
00BeKTaxX M CymecTBe (PM3MYECKMX W XMMHUYECKHX MpeBpameHuii. [leMOHCTpaIis OnbITOB,
MOZACIIN KPpUCTAITUIMYCCKUX peIHéTOK, Ta6JII/II_[bI U IJIAKaThbl C SHCPIECTUUICCKUMHA JUarpaMMaMunu
00pa3oBaHUs MOJICKYJI, PEAKIIU C KaTaTHu3aTopaMH M 0e3 HUX U T.]I.




— OcymecTBieHHE KOHTPOJIS 3a BEACHHUEM CTYIEHTaMU KOHCIEKTa JIeKIMH;  OKa3aHue
CTy/IEHTaM IIOMOLIM B BEJICHUU 3allMCH JEKUUU (aKLEHTUPOBAHME M3JI0OKEHUS MaTepuaina
JIEKLIMH, BBIJIEJICHUE FOJI0COM, HHTOHAIIMEH, TEMIIOM peur HauboJsiee BaXXHOW HHpOpMaIUH,
UCIIOJIb30BAHME Tay3 AJIS 3allUCU TaOJIHIL, CXeM)

11.2. MeTtoauueckue yKazaHUs Ui OOYYarOIMXCS 1O BBIMOJHEHHIO JIA00PATOPHBIX
pabor

B xome BeImonHEeHHS 1Ta00paTOPHBIX pPAa0OT OOydarOIMcsd MOIDKEH YIIyOUTbh U
3aKpEeNUTh 3HAHUS, MPAKTUYECKUE HABBIKH, OBJIAJETh COBPEMEHHOW METOIUKOM M TEXHUKON
SKCIEPUMEHTa B COOTBETCTBUHM C KBATM(UKAMOHHON XapaKTepPUCTHUKONW OOYydYarolerocs.
Beimonnenne 1abopatopHbIX pabOT COCTOMT M3 AKCIEPUMEHTAIBbHO-TTPAKTHYECKON, pacyeTHO-
AHAIMTUYECKOM YacTe M KOHTPOJIbHBIX MEPOIIPUSITUH.

Beimonnenne nabopaTOpHBIX PabOT OOy4arOIMMCS SIBJISETCS HEOTHEMJIEMOM 4YacThIO
U3y4EeHUS AUCUMIUIMHBI, OIpENeNsseMOl y4eOHBIM IUTAHOM, W OTHOCHTCS K CpEACTBaM,
00eCIeunBaOIMM PEIICHUE CISAYIOIMX OCHOBHBIX 3371a4 O0yJaroIerocs:

— TpHOOpeTeHHe HaBBIKOB MCCJIECJOBAHMS IPOILIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOW TUCIUTIINHEI;

— 3aKpeIUIeHHe, Pa3BUTHE M JACTAIN3alUs TEOPEeTHUYECKMX 3HAHUM, MOJYYEHHBIX Ha
JEKIUAX;

— TMOJy4eHHE HOBOM MHQOpPMAIUU MO0 U3y4aeMOU IUCHUIIINHE;

— TpHOOpeTeHHE  HAaBBIKOB  CAMOCTOSITENILHOM  paboTel ¢ J1a0OpaTOpHBIM
obopymoBaHueM U MpubOpamH.

3aganue u TpeOOBaHMS K HPOBEIEHUIO JIA00PATOPHBIX Pa0OT
3amanve W TPeOOBaHUS K BBIMOJHEHHIO JIAOOPATOPHBIX Pa0dOT MPHUBEICHBI B METOJUYCCKHX
YKa3aHUSIX:

- Xumust : DKBUBAJICHT. 3aKOH SKBUBAJICHTOB : [ DJIEKTPOHHBIN pecypc] :

METO/IMYECKUE YKa3aHUs MO BBIMOJIHEHHIO JabopaTopHoii padoTsl / C.-Ilerepl. roc. yH-T
a’pokocM. npubdopoctpoenus ; coct.: T. E. Kpbuiosa - Dnekrpon. Texkcrossie faH. - CII0. : U3n-
Bo ['VAIIL 2021. - 19 c.

- Xumus. TernoBoit 5Gexr (FIHTANBIN) XAMHUYECKON peakuuH : [ DIEKTPOHHBIH
pecypc] : MEeToAMYEeCKUEe YKa3aHUs K BBIITOJIHEHUIO JabopaTopHoi padotsl / C.-Ilerepl. roc. yH-
T a’pokocM. npubopocrpoenus ; coct.: T. E. Kpsutosa. - Dnekrpon. TekcroBbie faH. - CIIO. :
Wsn-so I'YAIL 2023. - 22 c.

— Xumus : XUMUYECKHUE PEaKIIMH, BBI3bIBAIONIE dIIEKTPUUECKUI TOK, SJIEKTPOIHBIE
MOTCHITUAIBI U 3JIEKTPOIBUKYIIME CHJIBI : [ DIIEKTPOHHBIN pecypc]| : METOIMYECKUEe YKa3aHHUS K
BBITIOJTHEHU IO JTabopaTtopHoit padboTel / C.-Tlerep0. roc. yH-T a3pOKOCM. TPUOOPOCTPOCHUS ;
coct.: T. E. KpsinoBa. - Dnekrpos. TekctoBbie qaH. - CII6. : Uzn-Bo I'YAIL 2022. - 24 c.

- Kpeinora, T. E. Xumus. Kopposust MetaimioB: : [ DieKTpoHHBINA pecype| y4eo.-
meton. mocobue / T. E. Kpsimosa. — CII6.: 'YAIL 2023. — 36 c.

Crpykrypa 1 dopma ordera o JadopaTtopHoi padbore
1. Lenb paboTHI.

2. JlaboparopHOoe 000OpyIOBaHHE.

3. OmnucaHue 3KCIEePUMEHTA.
4. O6paboTka pe3yabTaToB



TpeboBanusa Kk 0hOPMIIEHNIO 0TUYETA O Ja0OpaToOpHOM padboTe
OTuér HOMKEH coaepKaTh TUTYIIBHBIN JIMCT, a €ro CoIep )KaHue COOTBETCTBOBATH OOPMIICHHUIO,

cormacao 'OCT 7.0.100-2018 (3amosiHeHHBIE TaOIHIIBI C TOTYIEHHBIMH SKCTIEPUMEHTATBHBIMU

,I[aHHBIMI/I) HOpMaTI/IBHaSI JAOKyMCHTAallu4, HeO6XO,Z[I/IMa$I JJIA O(i)()pMJ'IeHI/ISI, MNpUBCACHA Ha

snextponHoM pecypee I'VAIT: httpsi/guap. ru/regdocs/docs/uch

1. BeimonHeHb He0OX0IMMbIE PACUETHI.

2 [TocTpoeHnsl rpaduveckie 3aBUCUMOCTH OT 3aJaHHBIX TAPAMETPOB.
3 Crenanbl BHIBOBI.

4 BrInoHEeHbI KOHTPOJIBHBIE 33JaHUSI Ha TeMy JJabopaTopHON paboTHI.

11.3. Meroauueckue ykazaHUs A OOY4aIOLUMXCS MO MPOXOXKICHUIO CaMOCTOSTEIbHOM
paboThI

B xo/e BBIMOIHEHUS CaMOCTOSITENIbHOW pabOThI, 0OYyJaIONMMIICS BBITIOTHSET padoOTy MO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IMperoaBaTelis, HO 0e3 ero HemocpeIcTBEHHOro
y4acTus.

B mporiecce BBITTOTHEHHUSI CaMOCTOSITENIbHON paloThl, y oOydaromerocs (GopMHUpyeTcs
1enecoo0pa3Hoe MIaHUPOBAHUE pabOUYEro BpEMEHHU, KOTOPOE MO3BOJSET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHHM W CUCTEMATH3AIlUU MPUOOpPETaeMbIX 3HAHWU, 00eCredrnBaeT BBICOKUIA
YPOBEHb YCIIEBAEMOCTH B IMEpPHOJ OOydeHHUs, TOMOraeT IMOJIYYUTh HAaBBIKU MOBBIIICHUS
npodeccHoHaNbHOTO YPOBHSI.

MetoaudyeckiMu ~ MaTepuajaMH,  HANpaBISIONMMH  CaMOCTOSITCIBHYIO — paboTy
00yJaronmMxcst SBJISTFOTCS:

— y4eOHO-METOAMYECKUI MaTepuai Mo JUCIHUIIINHE;

11.4. Metoguueckue yka3aHHUs Ui OOY4JarOIMXCA IO MPOXOXKACHUIO TEKYIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkynmii KOHTPOJIb YCIIEBAEMOCTH MPEAyCMaTpUBAET KOHTPOJIb KauyecTBa 3HAHUU
00yJarImxcs, OCYIIECTBISEMOTO B TEUEHHE CEMECTpa C LIEeTbI0 OLICHMBAHHS XOJa OCBOCHUS
TUCITUTLTAHBI.

1. 3anmmTa MabopaTOpHBIX pabOT

2. BellosiHeHHE TPOBEPOYHON PAOOTHI IO TeMe JIabopaTOPHOU paboThI

3. Pemenue 3amau mo Teme 1abopaTopHOIt pabOTHI.

4. ]I TEKyILIEro KOHTPOJIS YCIIEBAEMOCTHU BBIMOIHUTH TECTUPOBaHuUs B cpeae LMS

npuBeeHHbIE B Tabuie 18

11.5. Meroauyieckue ykazaHus JJIsi OOYYAIOUMXCS MO TPOXOKIACHHUIO TMTPOMEKYTOUHOU
aTTECTaIUH.

[Ipomexxyrounas  arrecranus  oOydaloImMXcs  MpPEIyCMaTpUBaeT  OIEHHWBaHUE
MPOMEXYTOYHBIX U OKOHYATEIBHBIX PE3yTbTaTOB O0ydeHUs Mo AucHurinHe. OHa BKIIOYAET B
ceos:

— nuddepeHunpoBaHHBIA 3a4eT — O3TO QopmMa OICHKHM 3HAHUW, TMOMYyIEHHBIX
oOyJarommmces NMpy U3y4eHUU JUCIUIIINHBI, TOCEIIEH U JIKIU, BHIMOTHEHUN J1a00paTOPHBIX
paboT, KOJJIOKBUYMOB, OTBETa TEOPETHMYECKOIO MaTepuaja Ha 3auéTe C OLCHKOW «OTIUYHOM,
«XOPOIIIOY, «YIOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHLHOY.

1. B TeueHue cemectpa i JOIMYCKa K 3a4eTy CTyAEHTY He0OX0auMo caaTth He meHee 50%

nmabopaTopHBIX padoT, He MeHee S0% mpakTHYecKuX padoT, BHIIOTHUTH TECTUPOBAHUS B



cpene LMS He Huke ouneHku '"ymoBieTBOpUTENbHO". Jlajiee CTymeHT aomyckaercs K
co0eceoBaHUIO MM HTOTOBOMY TECTUPOBAHUIO Ha 3adere."

2. 3aderT BBICTaBISETCS HAa OCHOBAaHWM BBHIMOJHEHHBIX B TEUEHHE CEMecTpa BCEX
1abopaToOpHBIX pabOT W HANMCAaHUM MTOTOBOIO TECTUPOBAHUS MM TPOXOKACHUS
coleceioBaHUs.

B teuenue cemectpa cTyaeHTY HeoOXonumo crnath He MeHee 50% mabopaTopHBIX padoT, HE
menee 50% mpakTUUECKUX pabOT, BBHIMTOJHUTH TECTUPOBaHUSA B cperae LMS He HUXKe OIeHKH
"yaoBrneTBOpUTENbHO". B ciydyae HEBBIMOIHEHUH BBHIIICH3I0KEHHOTO, CTYACHT, MPU YCHEITHOM
MPOXOXKJICHUHU TIPOMEKYTOUHOM aTTectanuu B (Qopme »dk3ameHa/mud.3adera, HE MOXKET
MOJIYYUTh aTTECTALIMOHHYIO OLIEHKY BbILIE "XOpouio"

Cuctema OIICHOK TpPH MPOBEACHUH TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOW aTTecTaluu
OCYIIIECTBIISIETCS. B COOTBETCTBUHM C PYKOBOISIMM JIOKyMeHTOM opranuzanuu PO T'VAIL
CMK 3.76 «IlonoxeHue O TEKyIeM KOHTPOJE YCIEBAEMOCTH M MPOMEXKYTOUHOM aTTecTallnu
CTYICHTOB M AaCIHUPAHTOB, OOY4JalOIMXCS IO 00pa30BaTENbHBIM IPOrPaMMaM  BBICIIETO
obpazoBanus B 'YAID» https://docs.quap.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
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