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AHHOTALINA

Jucnuminna «XuM#s» BXOAUT B 00pa30BaTENIbHYIO TPOTPAMMYBBICILIETO 00pa30BaHUSI—
nporpamMmy OakajgaBpHaTarno HalpaBJISHUIO TOATOTOBKH/ crienuanbHocTn27.03.04 «YpaBienue
B TEXHUYECKUX CHCTEMax» HaNpaBJICHHOCTU«YIIpaBJeHUE W HHPOpMATHKA B TEXHUYECKUX
cucreMax». Jlucuuminna peanusyercs kadeapoit «NeS».

JucuuninHananeneHa Ha GOpMUPOBAHUE Y BHITYCKHUKA CIICAYIONMX KOMITETSHITHH :

OIIK-1 «Crioco0OeH aHamM3upoBaTh 3a7aun MPOo(HeCCUOHATIBHON JIEATEIIPHOCTA Ha OCHOBE
MOJIO’KEHUH, 3aKOHOB U METOJIOB B 00JIaCTH €CTECTBEHHBIX HAYK U MaTeMaTUKK»

OIIK-2 «CmocobeHn QopMyaupoBaTh 3a1aud MPOQPECCHOHATBLHONW AEATEITBHOCTH Ha

OCHOBE 3HAHUU, NMPOPUIBHBIX PA3eOB MaTEMAaTHUYECKUX U €CTECTBEHHOHAYYHBIX JTUCHUILINH
(Momymeit )»
ConepxaHue AUCUMIUIMHBI OXBAaThIBAa€T KPYr BOIIPOCOB, CBSI3aHHBIX C O3HAKOMJIEHUEM
UCTOPUU XUMHUHM, a TakKe C OCHOBHBIMH HAMpPAaBJICHHUSIMH U TEHACHIIUSMU Pa3BUTHUS
COBPEMEHHON XHMHMHM. OTa Hayka HU3ydaeT MaTepUaJbHbI MHp, 3aKOHBI €ro pa3BUTHS,
cnenu@uueckyro XUMHYecKylo (opMy JABUXKEHHUsS Marepuu. B mporecce u3ydeHUs XUMHUU
BbIpa0aThIBACTCS] HAYYHBIM B3MVISA HAa MUp. 3HaHHUE XUMUHM HEOOXOJUMO MJIsl TIJIOJOTBOPHOM
TBOPYECKOM JIEATENbHOCTH OakanaBpa JII0OOW HampaBICHHOCTH. 3HAHHME XUMHUU T1O3BOJISIET
chopMUpOBaTh COBPEMEHHOE HAay4yHOE IpPE/ICTaBJICHUE O MAaTEepHH, BEIIECTBE KaK OJHOM M3
BHJIOB JBHXKYIICHCS MaTePHU, MEXaHU3ME MPEBPAIICHUN XUMHYECKUX COSAUHEHUHN, CBOMCTBAX
MaTepuajoB O XMMHMUYECKUX IpolieccaXx B COBpeMEHHOH TexHuke. lIpu m3ydyeHun xypca Xxumuu
HEe00X0/IMMO MPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJIA/IETh TEXHUKOW XMMHYECKUX PacueToB,
BbIpa0OTaTh HABBIKA CaMOCTOSITENIbHOTO BBIMOMHEHUS XUMHYECKUX OKCIEPUMEHTOB U
0000menus  ¢dakroB. lloHmManwe  3aKOHOB XMMHU TOMOXKET CTYIACHTY B pPEIICHUH
JKOJIOTUYECKUX IMpobieM. 3HaHHE Kypca  XUMUU HEOOXOIMMO U JJIs MOCIEIYIOIIEro
YCHEIHOTO U3Y4EHHUsI CHEUaIbHBIX JUCIIUIIINH.

[IpenomaBanue AMCUUILIMHBI TPEIYyCMaTPUBAET CEAyIOIMe (OPMBI OpraHU3allud yIeOHOTO
mporiecca: JIeKI[MH, JIa0OpaTOpHBIE pabOTHI, CaMOCTOSTENbHAas padoTa 0O0YydJaroIIerocs,
KOHCYJbTAIIUU

IIporpaMMOil AMCHUIUIMHBI MPELYCMOTPEHBI CIEAYIOIME BHABI KOHTPOJS: TEKyIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs arTecTaus B Gopme nuddepeHInpoBaHHOIO 3a4eTa.
OO0mast TPYI0EeMKOCTh OCBOCHUSI TUCITUTLTMHBI COCTABIISET 3 3a4€THBIX eMUHUIIBI, 108 yacoB.
SI3b1K OOY4YEHUS 110 AUCIUTIIIMHE «PYCCKHUII».



1. TlepeyeHb MIIAHUPYEMBIX PE3YJIBTATOB OOYYEHMS IO JUCLUIUIMHE

1.1. Ilesnu npenoaaBaHus JUCLMUILINHBI
YcBoeHUE CTyIEHTaMH TEOPETUYECKUX OCHOB OOIIeH XUMUHU, XUMUU BOKHEHIIMX JJIEMEHTOB U
UX HEOPraHMYeCKUX COEAMHEHMH, (OpMHpPOBAaHME XMMHUUYECKOTO MBIIUIEHUS Y CTYAEHTOB,
pa3BUTHE HABBIKOB HCIOJIb30BaHMS CBEACHUH O (DM3MKO-XHMUYECKUX CBOMCTBAX PasTUUYHBIX
CHCTEM /ISl CHHTE3a COOTBETCTBYIOUIMX COEIWHEHW, BBIMOJIHEHHE TEPMOJANHAMUYECCKUX M
KUHETHMYECKHX  pacueToB; INPUOOpPETEHHE  HEKOTOPOro  OMbITa  SKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUN Il pa3pabOTKM HOBBIX METOJIOB CHMHTE3a, NPUIaHMs MaTepuanaM 3aaHHON
CTPYKTYpbl U KOMILJIEKca CBOMCTB. [IpencraBieHne BO3MOXKHOCTH CTYAEHTaM pa3BUTh U
IPOAEMOHCTPUPOBATh HABBIKK B 00JIACTH HHHOBALIMOHHBIX TEXHOJIOTUH
JlucuuiuiiHa BXOJUT B COCTaB 00s3aTeIbHON 4acTHOOpPA30BaTEIbHON MPOTrpaMMbl BBICLIETO
obpazoBanus (nanee — OIT BO).

1.2. JlucuuniuHa BXOIUT B COCTaB 00s3aTEIbHON 4acTHOOpPa30BaTEIbHON IPOrPaMMbl
BhICIIeTO0 oOpazoBanus (ganee — OIT BO).

1.3. TlepedeHb MmIaHUPYEMBIX PE3YIBTATOB OOYIEHHUSI IO AUCIHUILINHE, COOTHECEHHBIX C
NJIaHUPYEMbIMU pe3yabTaraMu ocsoeHust OIIBO.

B pesynprare u3ydeHHs AMCUMUILIMHBI OOYJalOUMICS JODKEH 00JajaTh CIETYIOIMMU
KOMIETSHIIMSIMHA WJIH WX 4acTsMH. KOMITeTeHIINN ¥ WHIUKATOPHI HX JOCTH)KEHUS TIPUBE/ICHBI B
Tabmuie 1.

Tabnuna 1 — [lepeueHs KOMIETEHIINI U UHIAMKATOPOB MX JOCTHIKECHUS

Kareropus (rpymnra) Kon n HaumeHnoBanue Kox n HanMeHOBaHME HHIUKATOPA
KOMIIETCHII U KOMIIECTCHII U JOCTHUXKECHU S KOMIIECTCHII U

OIIK-1.3.1 3HaeT OCHOBHBIE TOJIOKEHU A
OIIK-1 Cnocoben ’
3aKOHBI U METOJIbl ECTECTBEHHBIX HAYK H

aHAIU3UPOBATH
MaTEeMaTUKH
3aa9n
A . OIIK-1.Y.1 Ymeer npumeHsTh 0a30BbIE
npodeccruoHaTbHON
€CTeCTBEHHOHAYYHbIE U MAaTEeMaTUYECKHE
OOmenpodeccuoHanbHbIE | ACATEIBHOCTH Ha
. 3HAHWS ISl PEIICHHS 3a7a4
KOMITCTCHIT U OCHOBE TIOJIOKEHHH, .
npodecCHOHATTEHON NeSTEIbHOCTH
3aKOHOB M METOJIOB B
6 OIIK-1.B.1 Bnageer HaBbIKamMH pelLICHUs
obnactu
npodeccHOHANBHBIX 32/1a4 Ha OCHOBE
€CTECTBCHHBIX HAYK H
0a30BbIX €CTECTBEHHOHAYYHBIX U
MaTeMaTUKU

MaTeMaTHUYeCKUX 3HAHUMN

OIIK-2 Cniocoben
dopmynupoBaTh
3a71a4u
npodeccuoHaIbHON
JeITEIbHOCTH Ha
OOmenpodeccrnoHanbHbIE | OCHOBE 3HAHUI,
KOMITETCHITUH POUITBHBIX
pasnenon
MaTeMaTHYECKUX M
€CTECTBEHHOHAYYHBIX
JTMCIHUTIUINH
(Moyrneit)

OIIK-2.3.1 3naet npoduiabHbIE pa3ieibl
MaTeMaTHYECKUX U €CTECTBEHHOHAYYHBIX
T CLUTIIH

2. Mecrto qucuunianHel B cTpykType OI1
Jucuumniaraa MoxeT 0a3upoBaThCs HA 3HAHUAX, paHee TPUOOPETEHHBIX 00YJaArOIIMMUCS
IIpY U3YyYECHUU CIAEAYIOUMX IUCLUIIINH:
— Maremaruka. MaTemMaTH4YECKUN aHAJIU3.

— «Dusukay




— « Maremartuxka. Teopnﬂ BCPOATHOCTH U MAaTEMATHUUYCCKAsA CTATUCTUKA»

- ((MaTeMaTI/IKa, AHAJIIMTHYCCKAA IrCOMCTpUA U JIMHEeHHas anre6pa»;

3HaHI/I$I, MOJYYCHHBIC 1TIPU H3YYCHUU MaTCpualia l[aHHOfI JUCHHUIIIIMHBI, HWMCHOT KakK
CaMOCTOATCIIBHOC 3HAYCHHUEC, TaK U UCITOJIB3YIOTCA IIPHU U3YUCHUU APYIUX JUCIHUIIINH:

«CtanmapTusamnusy
— «OQNEKTPOTEXHUKA

— «MatepuanoBeneHue»
— «DJEKTPOHUKA»

— «MexaHuKa»

3. O0BeM U TPYIO0EMKOCTh TUCIUTLIAHBI
Jlanabie 00 oOmeM oObeMe MUCIUIUIMHBI, TPYAOEMKOCTH OTIEIBHBIX BHUJIOB Y4eOHOM
paboThI O NMCHUIUTHHE (M paclpeaelieHue dTOU TPYAOEMKOCTH IO CeMecTpaM) PEICTaBICHBI B
Tabmume 2.

Tabmuma 2 — O6beM U TPYIOEMKOCTh JTACITUTIIAHBI

TpynoeMKocTs 1o
Bun yuebHol paboThl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemkocme oucyunaunbl, 3/ 108 3/ 108
3E/ (uac)
U3 nux wacos npakmuueckoil no02omosKu
Ayoumopmuwie 3anamus, BCEro vac. 51 51
B TOM YHCJIE:
nekiuu (JI), (qac) 34 34
npakrudeckue/cemuHapckue 3ansarus  (I13),
(gac)
naboparopHeie padbotsl (JIP), (4ac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (dac)
9K3aMeH, (4ac)
Camocmosamenvnasa paboma, Bcero (dac) 57 57
Buo npomesicymounoiiammecmayuu’ 3ayer,
mudd. 3ader, sk3ameH (3auer, dudd. 3au, Hudd. Hudd. 3au.
DK, ) 3au.

£33

Ilpumeuanue: kaHaumaTckuii dK3aMeH

4. ConepsxaHue JUCITUTIITUHBI
4.1. Pacnpenenenue TpyIO€MKOCTA TUCHMIUIMHBI MO pa3ziesiaM U BUJaM 3aHATHM .
Paznensl, TeMbl AUCIUTUIMHBI U UX TPYAOEMKOCTh TIPUBEICHBI B TabIuUIIE 3.

Tabnuua 3 — Pa3nensl, TeMbl TUCHUTUINHBIL, UX TPYIOEMKOCTh

Pa3menbl, TeMbI U CLIATIINHEI Jlexiiun {113 (C3) JIP KII CPC
(gac) (gac) (gac) (uac) (gac)

Cemectp 1




Paznen 1: Beenenune B XuMuro

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

Tema 1.2
CrexroMeTpruuecKrue 3aKOHBI.
dyHIaMEHTaTbHbIC TTOHATHS U 3aKOHBI

XUMHH.

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

Paznen 2: Ctpoenue BemecTa

10

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 CBS3b, 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,
HanpaBJICHHOCTb XUMHWYCCKHUX
MPOIIECCOB, XUMHUYECKOe U (hazoBoe
paBHOBECHE.

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

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

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 pa30aBIeHHBIX
pPacTBOPOB HEAJIEKTPOJIUTOB, BOJHBIE
PacTBOpPHI AJIEKTPOIUTOB, 3aKOH
pa3b6aBienust OcTBaNIbIa, 3aKOHBI
Payms.

Paznen 4. OCHOBBI AIEKTPOXUMUYECKUX
IIPOLIECCOB.

14

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

Tema 4.2.XUMHYECKHE UCTOUYHUKU
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. Knnaccbl xuMuyeckux 2 4
COCIMHEHHNM, CBOMCTBA IIPOMBILTIEHHO

BaXXHBIX 3JICMCHTOB U UX COGI[HHGHI/Iﬁ.

Tema 5.2. Xumudeckas 2 2
uaeHTU puKanus. MeTo bl
XMMHUYECKOIO HMCCIICIOBAaHMS U aHaIn3a
BEIIECTB U UX MPEBPALICHUH.

Hroro B cemectpe: 34 17 57

Hroro:

34 0 17 0 57

[IpakTndeckass TOATOTOBKA 3aKIIOYAeTCsl B HEMOCPEACTBEHHOM  BBITIOJTHEHUH
OoOyJaOIMMHCS  OMpPENENCHHBIX  TPYIOBBIX  (YHKIUN,  CBS3aHHBIX C  Oymymen

IpO(eCCUOHAIBHOM JIESATENBHOCTHIO.

4.2. ConepkaHue pa3aesioB U TeM JIEKIIMOHHBIX 3aHATHH .
ConepxaHue pa3eyioB U TeM JISKIIMOHHBIX3aHITUHN TPUBEICHO B Tabnuiie 4.
Tabnunad — CoaepxaHue pa3aeioB U TEM JICKIIMOHHOTO KA

Howmep .
HaszBanue u copep:xanue pasfenoB U TEM JEKIIMOHHBIX 3aHITUH
paznena
Pasznen 1 Beeznenue B xumuio.
Tema 1.1. IloHsTHE BEleCTBA M XMMUYECKOM pEAaKIIMK, OCHOBHBIE IIOHSTHS U ONIPEAETICHUS.
Crexuomerpuueckue 3akoHbl. DyHIaMEHTAIbHbIE NMOHATHS U 3aKOHBl XUMHU:
T 12 3aKOH COXpPaHEHHS MacChl, 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA, 3aKOH
eMa .2 KpPaTHBIX OTHOIUEHWM, 3aKOH OOBEMHBIX OTHOLIEHUH. 3akoH ABorajpo,
CIEACTBHS 3aKOHA ABOTaIpO.
CrocoObl ompeneneHns KOJIWYECTBA BEIIECTBA, 3aKOH 3KBUBAJICHTOB. Pacuér
Tema 1.3. M’(MOJIIpHBIX MAacC SKBHBAJIECHTOB) JIs MPOCTBIX BEINECTB, OKCHJOB, KUCIOT,
OCHOBaHMH, coiieli. PaKTop SKBUBAJIEHTHOCTH.
Paznen 2: CrtpoeHue BemecTBa.
OCHOBHBIE CBEJIEHUSI O CTPOEHHUM aTOMOB; KBaHTOBO-MexaHHWYECKas MOJEIb
Tena 2.1 atoMa. OpOuTanb, KBaHTOBbIE uncia, ypaBHeHue llIpénunrepa, ypasuenue Jle-
o bpoiins, ypaBuenue Ilnanka, mnpuHuun HeompenenéHHocTH [eifzenbepra.
DyeKTpoHHO-Tpadudeckre GopMysIbl.
[lepnonnueckuii 3akon JI.M.MenneneeBa, cBsizp IL.C. co cTrpoeHuem aroma.
Tena 2.2, [lepuoapl, rpymnmnsl, AMaroHagbHas 3aBUCHUMOCTb. 3aKOHOMEPHBIE H3MEHEHMUS
CBOMCTB 2JIEMEHTOB M coelMHEHUH (39(PeKTUBHBIN paguyc, SHEPIUU HOHU3AIUN
U CPOJICTBA K JIEKTPOHY, AJIEKTPOOTPULIATEIBHOCTB).
XuMH4YecKass CBsI3b, BUJIBI XMMHUUYECKOW CBs3U. B0o30yxIEHHOE W HOPMaIbHOE
Tena 2.3, cocTosiHME  aToMa. [ uOpuausanust ANEKTPOHHBIX  00makoB.  CrocoOsl
MEPEeKPbIBAHUS JJIEKTPOHHBIX OOJAaKOB, CHIMa- IH-JeNbTa-TePeKphIBAaHUS.
[IpocTpaHCcTBEHHAsA CTPYKTYpa MOJIEKYII.
Tena 2.4 Metos BaleHTHBIX CBsi3ei, CMOCOO0 OOpa3oBaHMSI KOBAJIEHTHOW CBSI3U METO]I
o Jlontona u I'eritiiepa. [onsIpHOCTB CBSI3U CBOMCTBA KOBAJICHTHOM CBS3H.
Tena 2.5 Meton mMonekymsipHbIx opouTaneit. Ilopsmok u sHeprus cBszu. CBS3bIBAIONIME
T U PA3pBIXJISIIONE OpOUTAIIH.
Tera 2.6 HeBaneHTHBIE THUIIBI CBA3€H: MOHHAS CBS3b, METAJUIMYECKAS CBSI3b, BOJOPOAHAS

CBs3b, CHJIBI BaH-z(ep-BaanLca. KommnexcHblie COCINHCHUA. Pons xoMmIekCHBIX




Howmep
paznena

Hazsanue n COACPIKAHUC PA3ACIOB U TCM JICKIMOHHBIX 3aHATHH

COEUHEHUM B NpUPOAE U TexXHUKE. Teopus KpUCTAIUIMYECKOTO IIOJIS.
KonneHcupoBaHHOE COCTOSHUE BEILECTBA. TBepble BEIECTBa.

Pazgen 3

Xumudeckue cuctembl. O0Ime 3aKOHOMEPHOCTH XUMHUYECKIX TTPOIIECCOB.

Tema 3.1.

DHepreTuka XMMHUUYECKUX TMPOIECCOB, BHYTPEHHSSI SHEPIHSs, TETIOBOW 3(dexT
XAMHYECKUX peakuui, 1-u, 2-i, 3-il 3aKOHBl TEPMOAMHAMUKH, DHTPOIUS, KAK
(YHKIMST COCTOSHUS, SHTATBNUS. XUMHUYECKHI MOTEHITHAL.

Tema 3.2.

sHeprus ['mOOca, HaMpPaBIEHHOCTh XMMHYECKUX IIPOLIECCOB, XUMHYECKOE H
(a3o0BOE paBHOBECHE.

Tema 3.3.

CxopoCTh XUMHYECKON PEaKIMU U METOAbl €€ PEryJIMpOBaHMs, 3aKOH JACHCTBUS
Macc. YpaBHeHue ['ynpOepra m Baare. MonekynapHOCTh peakiuu, MOPSIOK
peakuuu. 3aBUCUMOCTb CKOPOCTHM XHMHYECKOM PEAKUMHM OT KOHI[EHTpPAlUU.
KoncranTa ckopocT (M3UYECKUN CMBICIL.

Tema 3.4

DHeprusi  aKkTUBAallM¥, YypaBHeHHE AppeHuyca, npaBuio Baurt-T'odda,
KaTaJIu3aTopbl M KaTalIUTU4YecKhue cucTeMbl. OCHOBHON MOCTYJIaT XUMHMYECKOU
KAHETUKU, KUHETUYECKOE YpaBHEHHE. BiMsHue TemiepaTypsl Ha CKOPOCTh
XMMUYECKOM peakuuu, ypaBHeHue AppeHuyca. MexaHU3M NPOTEKAHUS
KaTAJIMTUYECKUX peakiuil. XuMudeckoe paBHoBecue npuHuun Jle-Illarense.

Tema 3.5

PacTBOpBI, QUCIEPCHBIE CUCTEMBbI, CIIOCOOBI BBIPAXKCHHS COCTaBa PacTBOPOB.
TepmomuHaMudeckie XapaKTePUCTUKA npoiiecca oOpa3zoBaHus
pPacTBOPOB.CHIIBHBIE W cJa0ble DJIEKTPOJIHMTHI, HOHHBIC PAaBHOBECHS B BOJHBIX
pacTBOpax, MPOU3BEICHUE PACTBOPHUMOCTH

Tema 3.6

DJIEKTPOJIUTHYECKAST  JUCCOIMAIIHS, BOJIHBIE  PACTBOPHI
BOJIOPOJAHBIN MTOKA3aTeNb, PEAKIIM 0OMEHa, THAPOJIN3 COJICH.

JIIEKTPOJIUTOB,

Tema 3.7

CaoiicTBa pa30aBJCHHBIX pPAaCTBOPOB  HEDJEKTPOIUTOB, Kosummratuubie
CBOWCTBAa  pacTBOpOB, 3akoHBl Paymsa. Kpumockonmsi  DOymumockonusi.
OcMmotnueckoe nasnenue. 3akoH ['enpu. M3oTonndeckuit kodpuiinenr.

Pasnen 4.

OCHOBEI QJICKTPOXMMHNYCCKUX IMTPOICCCOB.

Tema 4.1.

OKHCITUTEIIFHO-BOCCTAHOBUTEILHEIC PCaKnu, BJICKTpOHHHﬁ 6anch, MOJ'IHpHBIG
MAacCChl DKBUBAJICHTOB OKHUCIUTEIA U BOCCTAHOBUTCIIA.

Tema 4.2.

XWMUYECKAE HMCTOYHUKHM DJIECKTPUUECKOTO TOKA. [‘albBaHWYECKHE 3JIEMEHTHI,
CTaHJAPTHBIE JJIEKTPOJHBIE ITOTCHUHANbI. J[BOMHOW JJIEKTPUUYECKUHN CIIOM.
VYpaBHenue Hepucra. PaBHOBecHBIN.2seKTpoAHbIH NOTeHIMAN. CTaHIapTHBIN
BOJIOPOAHBIN JIEKTPOJ.

Tema 4.3.

Onexrponns, 3akoHbl ®apanes KatoaHbele M aHOAHBIE NPOLIECCH PACTBOPOB U
pacIiIaBoB JIEKTPOIUTOB.

Tema 4.4

Kopposust u 6opnba ¢ Heil. YpaBHEHHS KOPPO3UIHBIX IIPOIECCOB C KUCIOPOIHOM
U BOJIOPOJHOMN aenossipuzanueid. CrocoObl 3anMThl OT KOPPO3UH — XUMUYECKHUE,
JNEKTPOXMMUYECKHE  (METalIMYeCKue- KAaTOAHbIE, aHOJHbBIE IOKPBITHUSA).
JlerupoBaHue METAJIOB.

Paznen 5.

CBolicTBa IMPOMBIIINICHHO BAXHBIX 3JICMCHTOB W HX COGHHHGHHﬁ.HOJ’Iy‘I@HHG
METaJUIOB. MeTalIndecKre CIIJIaBbl M1 KOMITO3HUTEL.

Tema 5.1.

Kiaccel XuMHUECKMX COEMHEHNH, CBOMCTBA IPOMBIIUIEHHO BaXXHBIX 3JIEMEHTOB
n ux coequHenni Komnosnnmonusle marepuansl. Kepmersl. XuMus MeTauioB
(ALFe, Sn,Pb,Mo) Xumus uemeramios: C,Si,S , dymiepen, xapoun. Torausa
(TBEpIOE, )KUIIKOE, TA30BOE), CMA30UHbIE MAaTEpPHaJIbl, MOTOPHBIE Macia.

Tema 5.2.

Xumuueckas uAeHTUGUKanus. MeToibl XMMUYECKOTO UCCIIEA0BAaHUS U aHAIU3a
BEIIECTB M MX MNpeBpanicHUui. KauecTBEHHBI M KOJMYECTBEHHBINM aHaIM3.
(I'paBuMeTpuUECKUMl, TUTPUMETPUUECKUI, KOMIIJIEKCOHOMETPUUECKHI METO/Ibl
aHajm3a).




4.3. Tlpakrnueckue (CeMUHApPCKUE) 3aHSITHUS

TeMbl MpaKTUUECKUX 3aHATUHN U UX TPYAOEMKOCTh MPUBEACHBI B Ta0NIUIIE 5.

Tabmuua 5 — [pakTudyeckue 3aHATHS U UX TPYIOEMKOCTh

N3 Hux Ne
Ne | Temsbl mpaktuueckux | @opMbl MpakTHYECKUX | TpydOoeMKOCTb, |MPAKTUYECKOH |pazaena
/11 3aHITUU 3aHSATHH (uac) MMOJITOTOBKHU, | IWCITHTI
(gac) JIUHBI
Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO
| |
Bceero
4.4. JlabopaTopHble 3aHATHS
TeMbl 1a00paTOPHBIX 3aHATHI U UX TPYIAOEMKOCTh MPHUBEICHBI B Ta0HIIE 6.
Tabnuua 6 — JlabopaTopHble 3aHATHS U UX TPYITOEMKOCTh
M3 Hux Ne
No Tpyzoemxo MPAKTHHIECK | pasien
0/ HanmenoBanue nabopaTopHbIX paboT o1b, (uac) oif a
MOATOTOBK | TUCIUII
u, (4ac) JIUHBI
Cewmectpl
1 Crexnomerpuueckue 3akoHbl. DyHIaMEHTAIBHBIC 2 1 1
MOHATHS U 3aKOHBI XUMHUU. CIIOCcOOBI OnpeieeHus
KOJINYECTBA BEIICCTBA.
2 | Onpenenenrie M’ oKBHBaJIEHTa METAIUIA. 3 2 1
Onpenenenue  TersioBoro  3ddexra  peakiuu 4 2 3
3 | HelTpanu3auu.
4 N3mepeHnue U pacder dJIeKTPOAHBIX ITOTEHIIMAIOB 4 2 4
MetaiioB B DJIC ranbBaHUYECKUX JIEMEHTOB.
5| Xumuyeckass U 3JIEKTPOXMMHUECKAs KOPPO3HUs, 4 2 4
HccnenoBanrie KOppo3UH METAIIIOB U OMIPEICIICHHE
HHTHOUTOpHOTO (deKkTa
Bcero 17 9

4.5. KypcoBoe mpoekTHpoBaHue/ BBIOJIHEHHE KypCOBOM PabOThI

Y4eOHBIM IJIaHOM He MPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaronmxcs

Bu el camocTosTenbHOM paboThl U €€ TPYIOEMKOCTh MPUBEAEHBI B TabauLe /.

Tabnuua 7 — Buasl caMmocTosTenbHOM paboThl U €€ TPYA0EMKOCTh

Bun camocrosTenbHOM pabOThI Beero, |- Cemecp 1,
qac qac
1 2 3
W3yyeHne TeOpeTHYEeCKOro Marepuasia
32 32
quciuminzsl (TO)
Pacuetno-rpaduueckue 3amanus (PI'3) 2 2




[ToaroroBka K TEKylEMy KOHTPOJIO v 7
ycneBaemoctu (TKVY)
Jomammee 3amanue (/13) 10 10
IloaroroBka K MpOMEKYTOYHON 6 6
arrectaruu (I1A)

Bcero: 57 57

5. IlepedyeHn y1eOHO-METOIUIECKOTO OOECIICUCHUS
JUTSI CAMOCTOSITENTEHON PabOThI 00YJaIOIMXCS MO TUCIHUIIINHE (MOIYIIIO)

yLIe6HO-MeTOI[I/I‘-IeCKI/Ie MaTCpualibl I CaMOCTOSTEIIbHOM pa6OTI:>I o6yqaloumxc;[ YKa3aHbl B
n.a. /-11.

6. IlepeyeHb MEYATHBIX U DJIEKTPOHHBIX YUSOHBIX M3AAHUI
[lepeueHbIIEUaTHBIX U JIEKTPOHHBIX YIEOHBIX U3AaHUUTIPUBEACH B TabmuIe 8.
Tabnuma 8— IlepedeHn nMevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3IaHUI

KonnuectBo
SK3EMILISIPOB B
Ooubnmorexe
(xpome
3EKTPOHHBIX
9K3EMILISIPOB)

HIudp/ URL anpec bubnuorpaguueckas ccpliika

https://urait.ru/bco | T'nmunka, H. JI. OOm@as xumus B 2 T.: y4eOHUK 151 BY30B /
de/512502 H. JI. 'nunka ; nox penakiueii B. A. Tlonkosa,

A. B. babkoBa. — 20-¢ u3n., mepepad. u qon. — MockBa
WsnarensctBo FOpaiit, 2023. — 353 ¢. — (Briciiee
obpazoBanue). — ISBN 978-5-9916-9353-0

https://urait.ru/bcod | OOmiast u HeopraHuyeckas XUMUs. 3aJaYHUK : yueOHOE
e/432806 nocoOue a1 akagemudeckoro OakamaBpuara/ C. C.
babkuna [u np.] ; mox penakiuei C. C. badkunoit, JI. /.
TomunHo#. — MockBa M3natensectBo FOpaiit, 2019. — 464
c. — (bakamaBp.Akanemuueckuii kypc). — ISBN 978-5-
534-01498-3. — Texkct : anexrponuslii / bC FOpaiit
[caiiT]

OKUCIIUTENBHO-BOCCTAHOBUTEILHBIC TPOLIECCHI : [
DnekTpoHHBIH pecypc] : yaedHoe mocobue/ T. E. Kpbuiosa,
T. W. ®omuuesa ; C.-IleTepO. Troc. yH-T a3pOKOCM.
npuOOPOCTPOCHUSL. - DJICKTPOH.TEKCTOBBIE JaH. - CaHKT-
ITerepOypr : U3n-Bo I'YAIL 2019. - 77 c.

I'ypos, A. A. Xumusi: Teopus U IpakTuKa. MeTamisl 1
e.lanbook.comybo | crumaser : yueGuuk / A. A. I'ypos, I1. B. Ciutuxos, JK. H.
ok/172907 Mennbix ; oa penakiueid A. A. 'ypoBa. — 2-e U31I., UCIIp.
— Mocksa : MI'TY um. H.O. baymana, 2019.

Xumus. OCHOBHBIE CTEXHOMETPUUECKIE 3aKOHBI, CTPOEHUE
BCIICCTBA, TEPMOAMHAMUKA, KHHETHKA, PACTBOPHI,
ANIEKTPOXUMHS: [DJIEKTPOHHBIN pecypc] : yuebHoe mocobue /
T. E. Kpsutosa, T. 1. ®omuyesa ; C.-Iletepb. roc. yH-T1
a’POKOCM. MPUOOPOCTPOCHUS. - DIIEKTPOH.TEKCTOBBIC JIaH. -
Canxr-IlerepOypr : Uzg-so I'VAIL 2020. - 148 c.

Xumus : yueOHUK i By30B / A. A. I'ypos [u 1p.]. - 2-¢

>4 X435 u3., crep. - M. : Uzn-Bo MI'TY um. H. 3. baymana, 2004. -

15



https://urait.ru/bcode/512502
https://urait.ru/bcode/512502
https://e.lanbook.com/book/172907?ysclid=llnsr5ce1o905109997
https://e.lanbook.com/book/172907?ysclid=llnsr5ce1o905109997

784 c.

OOm@as u Heopranudeckass XuMus : B 2 T. T. 1 : 3akoHbI 1
https//znanium.co | xoHnenuuu : yaebHoe mocodbue / moxa pea. akagemuka PAH
m/catalog/product/ | A. YO. IluBam3e. - 2-e u3z. - Mocksa : JJaboparopus 3HaHUI,
1984044 2022. - 495 c. - (YueOHUK JuId BeICIed MKOJbI). - ISBN
978-5-93208-576-9. - Tekct : anexrporHbIi. - URL:

OcHoBBI 0011IeH XUMHY : yueOHOEe mocobue / B. WM.

S4ESS Endumos. - 2-euzn. - M. : THOPA-M, 2017. - 256 c.

20

Xumus: yaeOHUK JUIsS BBICIIMX y4eOHBIX 3aBeneHuil / [ A. A.
https://e.lanbook.co | T'ypo X465 u ap.]. - 4-eusn., ucnp. - Mockaa:

m/book/4032 W3natensctBo MI'TY um. H. D. baymana, 2017. -775,[1] c.:
wi. ISBN 978-5-7038-4728-2

7. IlepeyeHb >JIEKTPOHHBIX 00pa30BATENbHBIX PECYPCOB
nH(OpMamOHHO-TEIEKOMMYHUKAITMOHHOH ceTn «HTepHEeT»

[lepeuenp AIIEKTPOHHBIX 00pa3oBaTeIbHBIXPECYPCOB

MHQOpMaIlMOHHO-

TCHCKOMMYHI/IKaHI/IOHHOﬁ CCTHU «I/IHTepHCT», HCO6XOI[I/IMBIX 1 OCBOCHHUA OUCIHUITIINHBI

npuBeaeH B Tabimie 9.

Tabmuma 9 — IlepeueHb SIEKTPOHHBIX O0Opa30BATEIBHBIXPECYPCOB  HH(OPMAIMOHHO-
TEJICKOMMYHUKAILMOHHOM ceTh «MHTEpHET»
URL anpec HanmenoBanue

http/Awww. xumuk. ru/

CaliT 0 XuMHH

http//Awww.hemi.nsu.ru

OCHOBBI XUMHH

00pazoBaTenbHbIN

CalT IJI CTYJICHTOB
httpz//lib.aanet.ru/jirbis2/index.php? DIIeKTpOHHBIE
option=com_content&view=article &id=28 &ltemid=393 pecypcbl

OMOIMOTEKU

8. Ilepeuenb MH(MOPMAIIMOHHBIX TEXHOJIOTHMA

8.1. [lepeyeHp TPOTPaMMHOTO OOECIICUEHUs, WCIOIB3YeMOT0 TPH OCYIIECTBICHUHU

06p33013aTeanor0 mnmponecca mo JMCouIlJIMHC.

[lepeyeHBUCIIONBE3YEMOTO MPOTPAMMHOTO ObecredeHusnpeacTaBieH B Tadnuiel0.

Ta6ymma 10— IepedeHbIIPOrpaMMHOTO 00SCTICUCHHS

Ne i/ HaumenoBanue

1 MS Office u MS Windows

8.2. IlepeyeHp UH(QOpMaIIMOHHO-CIIPaBOYHBIX CHCTEM,HCIOJIB3YEMBIX pu

OCYHICCTBJICHU U 06p3303aTean0r0 mponecca 1nmo JUCHUIIINHE

HepequLI/IcnonwyeMHx I/IH(i)OpMaI_[I/IOHHO-CHpaBO‘IHBIX CUCTCMIIPCACTABIICH B

Tabmurnell.

Tabnuua 11— IepedyenbrHpoOpManmOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumenoBanue

He npexycmotpeno

9. MarepuanbHO-TeXHUUYECKas 0aza



http://lib.aanet.ru/jirbis2/index.php

CocTtaBmMaTepuanbHO-TEXHUYECKON 0a3bl,HE0OXOIMMOI 1A OCYIICCTBJICHU S
o0pa3oBaTenpHOTO Mpoliecca Mo JUCIUILTMHE, MPEJCTaBlIeH B Tabnuiel 2.
Tabmuna 12 — CoctaB MaTepuaibHO-TEXHUUECKON 0a3bl

No HanmenoBanue cocTaBHOM 4acTu Howmep aynutopuu
n/m MaTepuaTbHO-TEXHUYECKOW 0a3bl (pu HEOOXOAUMOCTH )
1 | JlekumoHHas ayiuTOpHUsl ¢ UCIOJIB30BAHUEM I'acremno 15
JEMOHCTPAllMOHHBIX TA0IUIL U cxeM, lleprnonnyueckoit cucTeMbl 32-01

xuMuueckux dnemeHToB [I.1.MenpaeneeBa, 06pa3ioB
MUHCPAJIOB, MOI[GHGﬁ MPOCTPAHCTBCHHBIX PCUICTOK.

2 | Cneunanu3upoBaHHas XUMHYECKas j1abopaTopus ¢ I"actenmno 15
KCIIOJIb30BAaHUEM JIEMOHCTPALIMOHHBIX IJIAKATOB, 33-02
71a00paTOPHBIX CTEHJOB M YCTaHOBOK JUISI OIIPEIEIICHUS 33-04

SKBUBAJICHTA METAJIa, U3MEPEHNU S DJIEKTPOIHBIX TOTEHIIUAJIOB,
CKOPOCTH KOPPO3UH- METAJUIOB - MUJUIUBOJIBTMETPHI;
aHAJIMTUYECKUE U JIEKTPOHHbBIE BeChl; JabopaTopHbie pH-
METPBI, HEHTPUDYTU U KAJTOPUMETD.

10. OueHouHBIE CpeCTBA I TPOBEACHUSI TPOMEKYTOUYHOUN aTTeCTalluu
10.1. CoctaB  OIICHOYHBIXCPEACTB/ULSIMIPOBEICHUST ~ MPOMEXKYTOYHOW  aTTecTalluu
oOyyaronmxcsi 1Mo AUCIUTUIMHE MpuBeeH B Tabaune 13.
Tabmuua 13 — CocTaB OLIEHOYHBIX CPEICTB TSI IPOBEACHHS MPOMEXKYTOUHON aTTeCTallUN

Bua npomexxyTouHOM aTTecTauuu [TepeyeHb OLEHOYHBIX CPEACTB

JuddepeHinpoBaHHBIA3AYET CnucoKBONpOCOB;
Tectsr;

10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHS CQPOPMHUPOBAHHOCTH (OCBOCHMS)
KOMIIETEHIIMH OO0ydaronmMucs NpUMeHseTcsl S5-O0ajulbHas IlKajda OLEHKH CPOPMHUPOBAHHOCTU
KOMIIETEeHIINH, KoTopas IpuBeAeHa B Tabnuue 14. B TeueHne cemecTpa MOKET MCIOJIB30BATHCS
100-6amnpHast  mKana ~— MOAYIBHO-PEMTHHIOBOM  CHCTEMBbl ~ YHUBEpPCHTETa,  IpaBHIIa
MCIIOJIb30BAHMS KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOUIMM JIOKAIEHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepuu onieHku ypoBHs cQOPMHUPOBAHHOCTH KOMITIETEHIIUN

Or1eHKa KOMIIETEHIIN

5-0aUIbHAs IIKAUTIA Xapareprcrika C(OPMUPOBAHHBIX KOMIICTCHLIMI

— o0yJaroMNcsT IIIyOOKO M BCECTOPOHHE YCBOWJ IPOrPaMMHBIM
Marepuar;

— YBEPEHHO, JIOTHYHO, TIOCJIEA0BATEIBHO U TPAMOTHO €T0 U3JIaraeT;

— OIIUpasaCh HAa 3HaAHUA OCHOBHOHN H JIOHOHHHT@HBHOﬁ JUTEPATYpPHI,

OTIAYHOY s
GATICHOY TECHO TIPUBS3BIBACT YCBOSHHBIC HAYYHBIE MMOJIOKEHUS C TTPAKTHICCKON
e JIeATEIIBHOCTBIO HAIPaBJICHUS,
— yMeno 00OCHOBBIBAET U ApPTyMEHTHPYET BBIIBUTAEMbIC UM UJIEH;
— JIeJIaeT BBIBOMBI M 00OOILEHHUS;
— CBOOO/IHO BIIICET CUCTEMOM CIEIMaTN3UPOBAHHBIX TTOHSITHHA.
— 00y4JarOIMIACS] TBEPIO YCBOMJI MPOTPAMMHBINA MaTepua, TPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, OIHPasch Ha 3HAHUS OCHOBHOM
JIUTEPATYPBHIL;
«XOpPOLLIOY PaTyphl, o
— HE JIOITYCKAET CYIIECTBEHHBIX HETOYHOCTEH;
(«GAYTEHO»

— YBSI3bIBAET YCBOCHHBIE 3HAaHUSA C MPAKTUUYECKOW JEATeIbHOCTBIO
HaIpaBJICHUS;
— apryMEHTUPYET Hay4HbIE MMOJ0KEHUS;




Or1reHKa KOMIIETEHIIN

5-0ayubHas KA

XapakrepucTika c(OpMUPOBAHHBIX KOMITETEHLIMI

— JIeJIacT BBIBOJIBI M OOOOIICHHUS;
— BJIaJIEET CUCTEMON CIEeHATM3UPOBAHHBIX TOHSATUH.

«YIIOBJICTBOPUTEITBHOY
<GAYTEHOY

— O0Oy4aroIMiCs YCBOMJI TOJIBKO OCHOBHOW MPOTPAMMHBIM MaTepHal,
MO CYIIECTBY W3JIaraeT €ro, ONMHUpasch HAa 3HAHUS TOJBKO OCHOBHOMU
JIUTEPATYPHIL;

— JIOMYCKAaeT HECYIIECTBEHHbIC OMMOKUA M HETOYHOCTH;

— UCHBITBIBACT 3aTPYAHCHHUA B MNPAKTUYCCKOM HNPUMCHCHHUHA 3HAHUU
HAaIlpaBJICHUS,

— cnabo apryMEeHTHPYeT HaydHBIC TIOJIOKCHHS,

— 3aTpyaHseTcs B GOpMYyITHPOBAaHUH BBHIBOJIOB U OOOOITICHUIH;

— YaCTHYHO BJIAJICET CUCTEMOH CIICIIHATU3UPOBAHHBIX TIOHSTHH.

<HCYHAOBJICTBOPU TCIIBHO»
(HC 3a4YTCHO»

— OOy4JarloNMiCsT HE YCBOWJI 3HAUUTEIBHOW YaCTH MPOrPAMMHOIO
MaTepuana,

— JIONyCKaeT  CYIIECTBCHHBIC  OMMOKA W  HETOYHOCTH  TIpH
paccMOTpeHHH TPOOIJIeM B KOHKPETHOM HAIPABIICHUH;

— UCIBITBIBACT TPYIHOCTH B IIPAKTUUYECKOM ITPHUMCHCHUHY 3HAHWH;

— HE MOXET apryMCHTHUPOBATh HayJHBIE TIOJIOKCHHUS,

— He (opMynHpyeT BBIBOJOB U 00OOIICHUH.

10.3. TumoBbie KOHTPOJIbHBIE 33IaHUS UK UHBIE MaTepUAIIbI.
Bomnpocs! (3agaun) 11s SK3aMeHa npeacTaBieHbl B Tadnuie 15.
Tabnuua 15— Bonpocs! (3a1aun) 11 dK3aMeHa

Ne i/t

Kon

[lepeuensb BompocoB (3aaa4) I K3aMeHa
WHANKaTOpa

Y4eOHBIM MJIaHOM HE TPETYCMOTPEHO

Bompocsr (3amaun) as 3adera / nudup. 3adera mpeacTaBieHbl B Tadmuie 16.

Tabnuua 16— Borpocs! (3amaun) mis 3adera / nudd. 3agera

Ne i/m [lepeuenp BorpocoB (3amay) s 3adera / qudd. 3adera

Kon
WHJIMKaTOpa

1. KBanTOBO-MexaHn4ecKass MOJICTb CTPOEHHUS aTOMa. OIIK-2.3.1

CMBICIT .

CdopmynupyiiTe 0OCHOBHBIE TOJI0KEHU S KBAHTOBOW MEXaHUKHU
1.KBanToOBas sHEprUA

a. KopnyckynsipHO-BOJIHOBOW AyaJIu3M, AaTh MOHATHE, OMPEACIICHUE

0. YpaBuenue [le-bpoiins, nate moHsATHE, ONpeAcIeHUE

2. [Mpunnuun HeonpenenenHoctu [ elizen6epra, MaTeMaTHUeCKast

3aMmuch MPUHITUIIA HEompeneaeHHOoCTH | eiizenbepra, pu3nyeckuit

2. AtoMm. ChopMynupyiTe onpeneneHre MOHITUS «aTOM». ATOMHOE OIIK-2.3.1

AP0, MOHATHE, ONPENEICHUE, COCTAB aTOMHBIX sIep. 3aKOHBI
JIBYDKEHUSI MUKPOYACTHII, BOTHOBAsS (GyHKIUS, JaTh ONpeAeTeHue U
TIOHSITHE BOJTHOBOU (DyHKIINH.

3. VYpasuenue llpeauurepa ans aroma Bogoponaa. Chopmynupyiite OIIK-2.3.1

NOHATHE BOJNHOBOH ¢yHkMu, KBaHTOBBIC uncna. Jlaiite
onpeneneHne KBaHTOBBIM uncinaM, X GU3UUECKUH CMBICII.
[IpuBenuTe mpUMeEpHI 3aI10JIHEHUS aTOMHBIX OpOuTasei
JJIEKTpOHaMH , paiite noHstus Ilpunnuny 3anpera Iaymu, IIpaBuiy




XyHnaa, npaBuity KiedkoBckoro.

Ilepnonnueckas cucrema JI.1. MenneneeBa. Cdopmynupyiite
noustue [lepuogunueckoit cucremsl 35ieMeHTOB. ChopmymupynTe
[Tepuonuueckuii 3akoH MeHeneeBa, U JaiTe COBPEMEHHYIO
dopmynupoBky. Jlaiite onpenenenue rpynmnsl, nepuoza B I1C.

OIIK-1.3.1.

[leproauuHOCTH U3MEHEHUSI CBOMCTB JIEMEHTOB, CHOPMYIIUPYUTE H
JaiiTe ompeeNieHre TaKUM TMOHATHSM, KaK paJiiyc aTOMOB M MOHOB,
SHEPIUM MOHM3AIUH, CPOJCTBO K IJIEKTPOHY,
3JIEKTPOOTPULIATEIBHOCTD, OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
cnocobHocTh. [IpuBeauTe npuMepsl U OOBSICHUTE 3aKOHOMEPHOTO
W3MEHEHUS CBOMCTB 110 IEPUOAY U I10 IPYIIIE.

OIIK-1.¥.1

XUMHUecKas CBsI3b, CHOPMYIUPYHTE HMOHATHE XUMUYECKON CBS3H.
HazoBute ocHoBHbIE xapakrepucTuku X.C. KBaHTOBO-
MeXaHU4eCKUe MPEeICTaBICHUS O IPUPOJIE XUMUUECKON CBSI3H,
teopus ['eiitnepa u Jlonnona, narte nmoHstue oOpa3oBaHUs
JBYXaTOMHOH Mouiekynbl. ChopMyaupyiiTe TOHITHE METO A
BAJICHTHBIX CBs3eH, ykaxkute TUIbl XC. [IpuBeaure mpumepsl.
KoBasieHTHas CBS3b, AATh ONPEAEIEHUE, TPUBECTH PUMEPBI.

OIIK-1.3.1

ChopmynmupyiiTe MOHATHE XUMUIESCKOHN CBSI3U.
HeBaneHTHbIE THIBI CBSI3U: METAJUIMYECKAs], JaWTe ONpEAeSICHUE
TaKOW CBSI3M M OOBSCHUTE MEXaHH3M 0Opa30BaHUS .

OIIK-1.3.1

CdopmynupyiiTe mOHATHE THOPUIU3AINN aTOMHBIX OpOUTAJIEH.
[lepeuncnure Buapl TMOpuaM3anuii. JlaiiTe ompeneacHrue MOHATHS O
MOJIAPHOCTH MOJIeKyNl. [IpuBeaure npuMepsl NOISIPHON U
HETIOJIIPHON MOJIEKYJIBI.

OIIK-1.3.1

ChopmynupyiiTe moHsITHE XUMHYECKOW TepMoauHaMuku. Jlaiite
OTIpe/IeNIEHUE ITOJTHOM SHEPTUH CUCTEMBI, €€ (PU3UYECKUl CMBICT,
chOpPMYITUPYHTE TEPBBIN 3aKOH TEPMOJTUHAMUKH.

OIIK-1.3.1

10

ChopmynupyiiTe moHsITHE XUMHUYECKOH TepMoauHamuku. Jlaiite
OTIpeJieNIEHNE CBSI3aHHON 3HEPIUM CUCTEMBI, €€ (PM3HMUYECKUN CMBICIH,
chopMynupyiTe BTOPOIl 3aKOH TEPMOAMHAMHKHI

OIIK-1.3.1

11

ChopmynupyiiTe mOHITHE XUMHYECKOW TepMoauHamMuku. Jlaiite
ompenenaeHrue cB000HOM SHepruu [ 160ca e€ PU3nYECKuii CMBICII,
HanummTte ypaBHeHue ['m60ca, ykaKuTe KpUTEpHUil MpOTEeKaHUs
peaKuui.

OIIK-1.3.1

12

ChopmynupyiTe TMOHATHE XUMHUYECKOW KMHETUKH. [laiiTe
OIIPE/ENIEHNE OCHOBHOTO I1OCTYJIaTa XUMUUECKON KHHETUKH.
ChopmynupyiTe MOHATHE MOJEKYSIPHOCTH PEAKINHU U TTOPSIKA
peakunu. Ilepeuncnute Gakropbl BAUSIONME HA CKOPOCTh
XMMUYECKON peakiuu. YpaBHEHUE AppeHuyca , ypaBHeHuE BaHT-

Todda.

OIIK-1.3.1

13.

CdopmynupyiiTe moHsTHE pacTBOopa. Ha3oBuTE OCHOBHBIE
XapaKTepUCTUKU pacTBopa. [laiiTe moHsTHE O CIOCO0aX BHIPAKEHUS
KOHLIEHTPALIUI paCTBOPOB, KAKWE BUbI KOHIIEHTPAIUH CYIIECTBYIOT.
KonnuraruBHasie cBOiCTBa paCTBOPOB, JalTE OMpPENEICHUE 3TOrO
MOHATUS. YKAKHUTE 3aBHCHMOCTD TEMIICPATYPhI KPUCTAJIIIN3allnuN U
KUIIEHUS OT KOHIIEHTPAluK1 PacTBOpA.

OIIK-1.3.1

14

CdopmynupyiiTe TOHATHE 30HHOU TEOPUHU KPUCTAILIOB, AiiTe
ONpEAEIICHNE peATbHBIX KpUCTAILIOB. JlaiiTe onpeneneHue
HECTEOXMMETPUUYECKUX COEAMHEHUH WM COETUHEHUN IEPEMEHHOTO
COCTaBa, MPUBEIUTE MPUMEPHI KPUCTAIUIOB IEPEMEHHOI'0 COCTaBa

OIIK-1.3.1

15.

ChopmynupyiTe MOHSITHE PACTBOPOB 3JIEKTPoJuTOB. HazoBuTe

OIIK-1.3.1




CBOMCTBA AJIEKTPOJIUTOB, DJIEKTPOJUTHYECKAS AUCCOLHAIHS,
ornpeseneHre U PU3NYECKUl CMBICIT ATOTO SIBJICHUSL.

16. CdopmynupyiiTe MOHATHE BOJOPOAHBIN MOKazaTenb. JlaTh OIIK-1.3.1
ornpenereHne HOHU3aIUH BOJAbl. OOBSICHUTH TEOPUIO TUCCOIUAIIIH
KUCIJIOT U OCHOBaHUU. [IpuBecTr mpuMepsl AUCCOIMAINH CIIA0bIX U
CIUIBHBIX AsIekTponuToB. Hammcars ypaBHenne OctBanbia.

17 Cdopmynupyiite nousarue IIpomsBenenue pactsopumoctu. [aiite OIIK-1.V.1
oTpenieNieHune mpolecca pactBopeHus. HMoHHO-0OMEHHBIE peakiuu,
JalTe ONpeeNIeHNE THIPOJIN3a COJICH, TePEUUCIUTE BUIbI
TUIPOJIN3a, IPUBEAUTE IPUMEPHI.

18. Copmymupyiite mousariue OKUCIUTETHHO-BOCCTAHOBUTEIBHBIX OIIK-1.V.1
npoueccoB. JlaiiTe onpeneneHue OKUCIUTENb, BOCCTAaHOBUTEIb,
MIPUBEINTE IPUMEPHI U YKKUTE B KAKUX CIIydasX MOXKET OAWH U TOT
K€ JIEMEHT BBICTYIAaTh KaK OKUCIHUTEb JIM KaK BOCCTAHOBUTEb.

19. Copmynupyiite nousaTue «NEKTPOIHbIN moTeHInam». [aiite OIIK-1.V.1
orpeseNieHne U (PU3NYSCKU CMBICIT ABOWHOTO 3JIEKTPHYECKOTO
cinosi. OOBsICHUTE ABJIEHUS CKauka MmoTeHuana. Hanunmre
ypaBHeHue HepHcra.

20 CdopmynupyiiTe TOHATHE rAJIbBBAHMYECKOTO 3JieMeHTa, [laiite OIIK-1.V.1
OIpeieNIEHN e MTOHATHUS «AJIEKTPO» B JIEKTPOXUMUHU, HATUILTE
ypaBHeHue HepHcTa, ykaXkuTe Kakue IpOLEecChl IPOTEKAIOT Ha
KaTo/e, a Kakue HaaHoje. Jlaiite onpeneneHue 3JIeKTpOIUTHIECKAN
K104, ero (pM3UYeCKUi CMBICII.

21 CopmynupyiiTe MOHATHE 3JEKTPOJIM3a PACIUIABOB M PACTBOPOB, OIIK-1.¥.1
JAlTe OIIpEe/IeNIEHNE ITOTO SABJICHMS, HAIUIIMTE MPOLECCH
MPOTEKAoLe Ha aHOJIe U Ha Karose. HanmuumTe ypaBHEHUe
Dapanes U1l JIEKTPOIIN3a.

22. Cdopmynupyiite moHsTHE KOppo3us MeTauoB. Hazoute dakropsr, | OIIK-1.V.1
BIIMSIIOIIME HAa KOPPO3UIO METAILIOB. OOBSICHUTE MEXaHU3M
KOPPO3HMOHHBIX ITporieccoB. HazoBuTe criocoObl 3aMTH OT
KOPPO3HH.

23. Copmymupyiite monsaTue cramu. Ha3oBuTe OCHOBHBIE OIIK-1.V.1
KOHCTPYKIIMOHHBIE MeTasutbl. CBOMCcTBA AlFOMUHMS, Xpoma,
XKenesa, ux nonydeHue 1 pahuHUPOBAHUE, UCTIOIb30BAaHUE B
CaMOJIETOCTPOEHUHU U TPUOOPOCTPOECHUU.

24, ChopmynupyiTe MOHATHE TOJIMMEPOB, CTPOCHHE MTOJTMMEPOB U OIIK-1.Y.1
CIOCOOBI TOJIYYCHU S, HA30BUTE MIPUMEHEHU E TOJTMMEPOB B
MTPOMBITITICHHOCTH

25. ChopmynupyiiTe moHsATHE XUMHYeckoil uaeHTUukanuu Bemects, | OIIK-1.B.1

HazoBute METOAbI KOJTMYCCTBCHHOI'O aHaJIK3a . Kaxue BH/IbI
HHCTPYMCHTAJIIBHOT'O aHaJIM3a Bbl 3HACTC.

[lepeueHpr TeM i KypcCOBOTO MPOCKTHPOBAHUS/BBIMOIHEHUS KypCOBOM pabOTHI
npeacTaBeHbI B Ta0bmmie 17.
Tabmuna 17 — [lepeueHb TeM IJ1s1 KypCOBOTO MPOSKTUPOBAHUS/BBITTOTHEHUS KypCOBOM PabOTHI

Ne /i1 [TpuMepHbIil mepedeHb TeM sl KypcOBOTO MPOSKTHPOBAHUS/BBIIIOTHEHHS
} KypCOBOM pabOThI

VY4eOHBIM MJIaHOM He IPETYCMOTPEHO




Bomnpocst JUIS MPOBEACHUS MIPOMEXKYTOUHOM aTTecTaluu B BUJIE
TECTHUPOBAHUANIPEICTABICHBI B TaOmuIe 18.
Tabnuna 18 — [IpumepHbIi IepedeHb BOIIPOCOB ISl TECTOB
Ne i/m [IpuMepHBIil IepeueHb BOIIPOCOB JIJIsi TECTOB Kon
WHJIMKaTOpa
1. | DHepruto >IeKTPOHA MOTHOCTHIO XapaKTepU3yIOT KBAHTOBBIC YHCIA ... OIIK-2.3.1
a.l mm;
b.nu m; ;
C.my ug
dnu C;
2. | Barome, 3neKr}é>0HHaﬂ q)ogMyna KOTOPOTo OIIK-2.3.1
15225°2p°3s%3p°3d1%4s24p°4d35s?, ... BaeHTHBIX 2ICKTPOHOB ...
a. 3;
b. 2;
c.9;
d.b5.
3. | CrinHOBas BAJICHTHOCTH DJIEMEHTA 1C B OCHOBHOM COCTOSIHMY PaBHA ... OIIK-2.3.1
a. 5; b. 2;
d.3; e. 4
4. | B aToMe XHUMHUYECKOTO DJIEMEHTA .... TPU P-2JICKTPOH Ha BHEIHEM OIIK-2.3.1
SHEPIreTUYECKOM YPOBHE.
a. Sc; b. Sb;
d. Ge, e. Si
5. | Haubonee anekTpooTpuLiaTeNbHbIM 3JIEMEHTOM cpeau npeacraBiaeHHbix: | OIIK-2.3.1
a. HaTpHil;
b. 6pom;
C. pTop;
d. xucmopos
6. | Pacronoxuts snemenTsI ||A moarpynmnsl B mopsiake yCUIeHUS OIIK-2.3.1
METAJNTMYECKUX 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
7. | B xmopune kanbius CaCl ... xumuueckas CBSI3b. OIIK-2.3.1
a. HeToJspHAas KOBAJICHTHAS,
b. mossipHast koBasieHTHAs,
C. HOHHAaA,
d. meTayutnyeckas
8. | I'a3, mpucyrcTByronmii B cTpaTocdepe, KOTOpbIid OTQUIBTPOBBIBAET OIIK-2.3.1
HEKOTOPbIE U3 COIHEYHOTO YIbTPauOIIETOBOTO M3ITyYeHHS U
obecrieunBaeT 3(PPeKTUBHYIO 3AIUTY OT JIy4EBOTO MOPAKESHUS KHUBBIX
CYILIECTBA.
a. I'enmii;
b.o30H;
C. KUCIIOpO/1a;
d. metan
9. | Merayutyprudeckuii mporecc, B KOTOpPOM METaJll IOJydeH B OIIK-2.3.1

pacIuIaBIEHHOM COCTOSIHU U, HA3bIBAETCS:
a. BBIILIABKA;
b. oGxur;




C. IPOKAIMBaHUE;
d. nena pasmereHus

10. | SImpo aToMa BOAOPOIa COCTOUT H3: OIIK-2.3.1
a. 1 mporomn;b.1 mporon + 3 HeHTPOHQ,;
C. 1 neiitpon d. 1 anexrpoH
11. | Dx30TEepMHUYECKasl PEAKIIHS XapaKTePU3YeTCs YCIOBHEM ... OIIK-2.3.1
a. AH=0; b. AH>0 ;
c. AH<0; d. AS>0
12. | ®opmyna s pacdyera WM3MEHEHHsS JHTanbnuu B xoie xumuueckort | OITK-2.3.1
peakuuu, npoTekaromieil no ypasuenuio 2A + 3B = C + 4D, umeer Bu:
a. AHI?CaKIII/II/I: (AHC + AHD) - (AHA + (AHB);
b. AH . = (AHC +4 AHp) - (2 AHA + 3 AHg);
C. AH = @ AHA +3 AHg) - (AHC +4 AHp);
d. AH = (AHc +4 AHp) + (2 AHa + 3 AHg);
e AH = (AHA + AHB) + (AHc + AHp)
13. | 3aK0oH, KOTOPBIH TJIACHT, YTO KOJUYECTBO ra3a, pACTBOPEHHOTO B OIIK-2.3.1
KHUIKOCTH, MPONOPIHOHATBFHO €TO MapIHATbHOMY IaBIICHUIO |
a. 3akoH [lanpTOHA
b. 3akon I'eit Jltoccaka
C. 3aKoH I'eHpu
d. 3akon Payus
14. | BeipaxxeHue JUIs1 KOHCTaHTBI paBHOBECHUS cucTeMbl 00paTuMbIX peakiuid | OIIK-2.3.1
2Ny (1) + O2(r) « 2 N20(r) umeer Buz ... (oTBET a)
o INOP L IN,O]
[N,J[O,] [N,][O,]
ko INFIO | JINOF
[NOF N,
15. | Kakoii u3 BUIOB KOHIICHTPAIIUH SBIISETCS TTPUOIU3UTEIHLHOMN OIIK-2.3.1
(TexHMYECKOM )
a.MpoueHTHAas
b. monsipHas
C. HOpMaJIbHast
d.tutp
16. | Kakoe BemiecTBO SBJISIETCS OCHOBOM (MM3MOIOTHYECKOTO pacTBopa OIIK-2.3.1
a.KBr
b.NaCl
c.LiCl
d.NH,CI
17. | HeiitpanbHas cpefia UMeeT: OIIK-2.3.1
a. pH=7.
b.pH=11
C. pH=2
d. pH=5
18. | denondranenH B pacTBOpax MmEI0ueid CTAHOBUTCS: OIIK-2.3.1

a. MAJIMHOBbBIM




b. Kpacubim

C. CHHHUM
d.xEnThIM
19. | OTpunarenbHO 3apsSHKEHHBIE HOHBI HOCST Ha3BaHUE: OIIK-2.3.1
a. KATHOHBI
b. annonbI
C. IPOTOHBI
d.HeHTpOHBI
20. | TlonoxxuTenpHO 3apsHKEHHBIE HOHBI HOCST Ha3BaHUE: OIIK-2.3.1
a. KATHOHBIC. TIPOTOHBI
b. annons! d. HeWTpOHBI
21. | Mpouecc Fe** + 2e = Fe” mpoucXomuT B rabBaHMYECKOM 2JIEMEHTE . .. OIIK-1.V.1
a.Mg | MgCl; | FeSO4 | Fe
b.Al | HCI | Fe
c.Al | AICl; || FeCls | Fe
d.Fe | FeSO4 || CuSO4 | Cu
22. | HasrnexrpoaxBrajibBaHHueCKOMAJIEMEHTE OIIK-1.V.1
Fe | Fe(NOs3)2 || Pb(NO3)2 | Pb mpoTekaroTIpoIeccs! ...
a. Fe’—2e=Fe’"; Pb*" +2e = Pb’ ;
b. Pb’-2e=Pb’"; Fe*" +2e = Fe’;
c. Pb’-2e=Pb*"; Pb** +2e = Pb’ ;
d. Fe’ —2e=Fe’"; Fe’" +2e = Fe’;
23. | Tlpu snexTponn3e BOAHOTO PACTBOPA ... Ha HHEPTHBIX SJEKTPOAAX OIIK-1.Y.1
BBIJICTISIFOTCS TOJABKO BOJIOPOJ U KUCIIOPO/I.
a.ZnCl; b. KF ;,¢.ZnS0O, ;d. KCI;
24. | Tlpu 37eKTpoIM3e BOAHOTO PACTBOPA ... HA AJICKTPOJIaX IPOUCXOJISAT OIIK-1.Y.1
nporeccer: 2H,0 + 2e = Hy + 20H , S —2e=8°
a. Na,SOy; b. CdSO4 ;
c. CuS; d.NayS ;
e. Na,SO3
25. | Tponecc, mporekaronmii Ipu JeKTposn3e pactBopa ximopuaa meau(Il) OIIK-1.V.1
CuCl, HaTmIaTHHOBOM aHO/IE, OMUCHIBACTCS ypaBHEHUEM
a. 2Cl -2 é— Ch,
b. 2H20-4é—>02+4H+
c.Pt-2& —P¢"
d.C¥+2&—Cd
26. | Ilpu 57eKTPOXMMHYECKON KOPPO3UH B CHCTEME “‘MarHuii — 0JI0BO” B OIIK-1.V.1
KHUCJION cpeJie Ha KaToje obpasyercs ...
a. Mg** ; b.H,
c. Sn**; d. OH ;
27. | Ilpu 37eKTpOXMMHYECKON KOPPO3UHU B CHCTEME "UHK - cepedpo” B OIIK-1.¥.1
KUCIION cpefe Ha aHoze o0pasyeTcs ...
a. Zn** b.Ag" c.Hp d. OH
28. | Jlast 3anmThl KaJMUsL OT KOPPO3UU BO BIAKHOM BO3/IyXE B KAUeCTBE OIIK-1.V.1
KaTOJHOTO TTOKPBITHSI MO’KHO HCITOJIB30BATh . . .
a. Al; b. Mn;
c. Co,; d. Cr,
29. OIIK-1.Y.1

I'anpBannyeckuii pyieMeHT BosibTa COCTOUT U3 IUHKOBOM U METHOU
TJIACTUH, HOTPY)KEHHBIX B PACTBOP CEpHOM KucIoThl. Ha




AJIEKTPOJIaX 3TOTO TAITbBAHUYECKOTO AJIEMEHTA MPOTEKAIOT
CIIEITYFOIIE TTPOLIECCHI:

a.A:Zn-2¢— Zn”" K:2H" +2& > H,
b.A:Cu-2&— C’*K:2H"+28& — H;
C.A:Zn-2&—Zn’" K:Cu”*+2&— Cu
d.A: Zn-2¢& — Zn** K: 2H,0 - 4 & — Oy + 4H"

30. | B cocraB npoaykToB KOHTakTHOH Koppo3un Cru Ag B KHCIION cpene OIIK-1.¥.1
BXOJIHT ...

a. Cr(OH);

b. Ag.O

C. cosim xpoma (I11)
d. conu cepebpa (1)

31. | [lns yBenmu4eHHsI CKOPOCTH peakuuu (TemmeparypHbiii kodddunuent | OIK-1.Y.1
paBeH 3) B 27 pa3 HYXHO IMOBBICHUTh TEMIIEPATypy Ha ... TPaIyCOB.
(wmcno30)

32. | Cxopocth peakuuu (TemrepaTypHblid Koddduinment pasern 3) mnpu | OIIK-1.Y.1
noBbiieHnn Temmeparypbl oT 300°C no 340°C yBenumuuBaercs B
pa3.(aucio 81)

[lepeueHb TEM KOHTPOJIBHBIXPAOOT MO IUCIHUIUIMHEOOYJAIOIMXCS 3a04HON  (HOpMBI
oOyJeHwus1, TIpeicTaBiieHbl B TabmIe 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX pabOT

Ne ii/m [lepeuenb KOHTPOIBHBIX padOT

He npenycmorpeHo

10.4. Meronuueckue MaTepHabl, OTIPEIEISIONTC MPOIIEAYPhI OLICHUBAaHUI
UHJMKATOPOB, XapaKTEPU3YIOUMX OSTanbl (OPMHPOBAHUS KOMIICTCHIIMH, COJECpXKATCI B
JIOKAJIbHBIX HOPMAaTUBHBIX akTax [ YAIL permaMeHTUpPYIOIMX TOPSAOK U MPOLEIYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS YCIIEBACMOCTH W IPOMEKYTOUYHON aTTECTAllMH OOYYaIOIXCS
I'VAII

11. Meroauueckue yKazaHUs JJIsl OOYJarONMXCsl 110 OCBOCHHUIO JUCIUTLIAHBI

Llenbl0 NUCHMIUIMHBI SIBISETCS — IOJNYYCHHE CTYACHTaMH HEOOXOIWMBIX 3HAHUH,
YMEHUW M HABHIKOB B 00JACTH XMMHH, YTO ITO3BOJUT UM YCIICIIHO PEHIATh TCOPETUUYCCKHE U
NPAKTUYECKHE 3a7a4yd B OOJIACTH  CUCTeM YympaBieHus. OOydaronmecss TODKHBI OCBOHTH
JTUCIUILIMHY Ha YPOBHE, MO3BOJISIONIEM UM OPUEHTUPOBATHCS B ITOPUTMAX, MATEMATHICCKUX
monensix u Metogax CAY, KOTOpble MOTYT IMPUMEHSITECS B Pa3HBIX O0JACTSIX JICATEIIEHOCTH
UCCIIeIOBATeNs, IMOJIYYUBINETO TOJATOTOBKY IO 0Opa3oBaTelbHON MporpaMme OakanaBpa
27.03.04 «YripaBieHUsl B TEXHUYECKUX CHUCTEMAaX)

11.1. Meroauueckue ykazaHus JUid OOy4JarOIMMXCSl IO OCBOCHHUIO JIEKIIMOHHOTO
MaTepuaia

OCHOBHOE Ha3HAYCHHE JICKIIMOHHOTO MaTepuajga — JIOTUYECKA CTPOMHOE, CHCTEMHOE,
IyOOKOe W SICHOE HW3IOKEeHHE YyueOHoro martepuana. HasHaueHue COBpEMEHHOH JEKIWU B
pamMKax JUCHHUILIMHBI HE B TOM, YTOOBI MOJYYHTHh BCIO HH(MOPMAIIHIO MO TEME, 3 B OCBOCHUU
dyHIaMEHTAIBHBIX TPOOJEM JUCHUIUIMHBI, METOJOB HAy4yHOTO IIO3HAHUS, HOBEHIIMX
JOCTHIKEHUW HaydHOW MbIcTH. B ydeOHOM mpoliecce JeKIHs BBIIOIHSIET METOI0IOTHYECKYIO,
OpraHU3allMOHHYI0 U MH(OpMalMoHHYO (QyHKUMU. JIekus packpbIBaeT MOHSITUWHBIN anmapaT




KOHKpETHOM o06yacTu 3HaHUsA, €€ MpoOiieMbl, JaeT LeJIbHOE MPEJCTaBiIeHHE O IUCLUUILIMHE,
MOKa3bIBAE€T B3aUMOCBS3b C IPYTUMHU JUCHUIIIIUHAMH.

[Tnanupyemble pe3ylbTaThl IPH OCBOCHUH 00YJaIONMMHUCS JIGKITMOHHOTO MaTepuaa;

— TIOJIyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONPENEINAETCS LEIEBON YCTAHOBKON K Ka)KIOM KOHKPETHOM TeMeE;

— TIOJyY€HHUE OMBITa TBOPUECKOW pabOThl COBMECTHO C MPEMOJaBaTeIeM;

— pasBuTHE TpOo(decCHOHANBHO-/CIOBBIX  KAa4yecTB, JIOOBU K MpeaMeTy |
CaMOCTOSITEIbHOTO TBOPUYECKOTO MBIIIUICHHUSL.

— TMOsBIIEHHE HEOOXOAUMOro HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSATEIbHON PabOThI;

— TIIOJYYEHHE 3HAHUI O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKM M TEXHUKH U O
MPOTHO3€ WX Pa3BUTHUs Ha OnkKaiIme rofpl;

— Hay4yuTbhCS METOAMYECKH 00pabarbiBaTh Marepuan (BbLACIATH IJIABHBIE MBICIH U
MOJOKEHUS, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, MOBTOPSATh MUX B  PA3TIUYHBIX
dopMynupOBKax);

— TIOJy4eHHE TOYHOIO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATUH.

JlekuMOHHBI MaTepuanl MOXKET CONPOBOXKAATHCA JEMOHCTpalMed CclIaljioB U
UCIIOJIB30BAHMEM PA3aTOYHOTO Marepuaia NpH MPOBEICHUH KOPOTKUX JUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHUS OTAEIbHbIX TEMAaTHK 10 TUCIUIIIINHE.

CrpykTypa npeiocTaBieHHs JICKHMOHHOIO MaTepuaa:

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

— Bcerynnenue — 4acTh JIEKUMH, I11€1b KOTOPOM - 3aMHTEpPECOBAaTh M HACTPOUTh
ayIUTOPHUIO HA BOCIpUSATHE ydeOHOro mMartepuana. B ero cocraB BXomsT: (OPMYIHPOBKA TEMbI
JEKIMH, XapaKTEepUCTHKA €€ npodeccuoHanbHOW 3HAYUMOCTH, HOBHM3HBI M CTEIEHU
W3YYEHHOCTH, LIEJIHU JIEKUUHU; H3J0XKEHUE IJaHa JEKIUH, BKIOYAIOLIEr0 HAauMEHOBAHUS
OCHOBHBIX BOIIPOCOB, MOMJIEXKALMX PACCMOTPEHHMIO Ha JIEKIUU; XapaKTepucThKa
PEKOMEHIYeMOM JUTepaTypbl, HEOOXOJAUMOW JUIsi OpPraHU3aAlMU CaMOCTOSTEIHLHON pPabOTHI
CTYACHTOB; PETPOCIEKIUI-HAIIOMUHAHUE O BOIPOCAX, PACCMOTPEHHBIX HA MPOUUIOW JIEKUHH,
CBSI3b MX C HOBBIM MaTe€pHalioM, yKa3aHHME Ha €ro pojib, MECTO M 3HAYEHHE B JaHHOU
TUCIUILIMHE, a TAKOKE B CUCTEME JPYIUX HayK.

— OcCHOBHas 4acTb - HU3JIOKEHUE COAEP)KAHMS JIEKUUHM B CTPOIOM COOTBETCTBUH C
IPEVIOKEHHBIM IUIAHOM. BKIIIOYaeT packpblBalONMKM TeMy JIEKIMM KOHILENTyalbHBIM H
dakTHUeckuid Marepuall, €ro aHajih3 M OILICHKY, pa3Iu4HbIe CIIOCOObI apryMeHTalluu H
JIOKA3aTeNIbCTBA BbIJIBUTAEMbIX TEOPETUUECKUX MOJIOKEHUH.

— 3akmoueHHe - TOABEJACHHME OOIero WTOora JeKuH, oO0O0OIeHHe MaTrepuana,
dopMyTHpPOBKa BBIBOJOB IO TEME JICKI[MH; OTBETHI HA BOIPOCHI CTY/ICHTOB.

— Jlns Hapnekaiero OCBOEHUs Kypca XUMHUU UCIOJIb3YIOTCS CIIeMaIbHbIE HAlIAJHbIE
CpEACTBAa, C MOMOIIBI KOTOPBIX MOXHO IEepeAaBaTh CTyIEeHTaM HH(GOPMAIMIO0 O BEIECTBAaX,
00beKTax M CylecTBe (U3MUECKMX W XUMHYECKHX IpeBpamieHuil. J[eMoHCTpauus OmbITOB,
MOJIENIM KPUCTAJUIMYECKUX PEIIETOK, TAOJUIbI U IJIaKaThl C HEPreTUUYECKUMH JrarpaMMaMH
00pa3oBaHUs MOJIEKY/, PEaKIUii ¢ KaTaln3aTopaMu U 0e3 HUX U T.1.

— OcyiecTBieHNE KOHTPOJIS 3a BEACHUEM CTYJIEHTAaMH KOHCIIEKTa JIEKIUM; OKa3zaHue
CTy/IEHTaM IOMOIM B BEACHHUM 3alMCH JIEeKIUU (aKIEHTHUPOBAHHUE W3JIOKEHUsI MaTepuaia
JICKIINH, BBIJICJICHUE TOJIOCOM, MHTOHAIMEH, TEeMIIOM pedr Hanboyiee BaXHOU WHQopmammu,
M CIIOJIb30BAHUE May3 JUIsl 3alIMCH TaOJINII, CXEM)

11.2. Metoauueckue YyKazaHUs JUIs OOYYarOIMXCS IO BBIMOJIHEHHIO J1a0OPaTOPHBIX
pabort

B xone BwimonmHeHus 1ab0paTOpHBIX pPAa0OT OOy4yarommMiics MAODKEH VYIIyOuTh U
3aKpENUTh 3HAHUS, IIPAKTUYECKUE HABBIKH, OBJIAJCTh COBPEMEHHOM METOJUKONM M TEXHUKOH
SKCIIEPUMEHTa B COOTBETCTBUHM C KBAIM(UKAIIMOHHONW XapaKTEPUCTHUKON OO0YyJaroIierocs.
BeinonHenne 1abopatopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-IPAKTUYECKON, pacyeTHO-
AQHAJIMTUYECKON 9acTe U KOHTPOJIbHBIX MEPOIIPUATHM.



BeimonHenue nmabopaTOpHBIX pabOT OOYJarOMMMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
W3Yy4eHUs AUCIUIIIUHBI, OINpeAenseMold y4eOHBIM TIJIAaHOM, W OTHOCUTCS K CpPEICTBaM,
00ecTeyrBaIOUIMM pelieHNE CIEeIYIOIMX OCHOBHBIX 337a4 00y4aroerocs:

— T[puoOpeTeHHEe HaBBHIKOB HCCJIEIOBAHUS TPOIECCOB, SBJICHHUH U OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOUW JUCITUTIITUHEL;

— 3aKperuieHHe, pa3BUTHE U JeTalU3alis TEOPETUYECKUX 3HAHMM, MOITY4EeHHBIX Ha
TCKIUSX;

— TMOJy4yeHHE HOBOHM MH(OpMaLNu 10 U3y4aeMOl AUCIUIIIINHE;

— T[puoOpeTeHHMEe  HaBBIKOB  CaMOCTOSATENbHOM  paboTel ¢ 1abopaTOpHBIM
obopynoBaHueM U npudopamu.

3aganue u TpeOOBaHMS K HPOBEICHUIO JIA00OPATOPHBIX PaboT

3aganue W TpeOOBaHUS K BBHINOJHEHHIO JaOOpaTOpHBIX pPabOT NpPHUBEACHH B
METOJNYECKUX YKa3aHMSIX:

— XuMmus : XUMHUYECKUE PEaKI[UH, BHI3BIBAIOIME AJIEKTPUUECKUH TOK, 3JIEKTPOJIHbBIE
HNOTEHIMAIBl U JIEKTPOABUKYIIME CHJIBI : [ DJIEKTPOHHBIN pecypc] : METOAMYECKUE YKa3aHUsS K
BBITTOJIHEHUIO JabopaTopHoi paboTel / C.-IleTtepO. roc. yH-T a’poKocM. MPUOOPOCTPOCHUS ;
coct.: FO. C. Huxonaes, T. E. KpsinoBa. - DnekrpoH. TekcroBbie gaH. - CIIO. : M3n-Bo I'YAIL
2015. - 19 c.

- Xumust. TenmoBoit 3dgekt (FHTANBIUA) XUMUIESCKON peakiuM : [ DIEKTPOHHBINA
pecypc] : MeToIM4ecKie yKa3aHUs K BBITOJHEHUIO JabopaTopHoit paboTsl / C.-Iletepb. roc. yH-
T a’pokocM. mpubopoctpoenus ; coct.: T. E. KpbuioBa. - DnekrpoH. TekcroBbie gaH. - CIIO. :
M3n-Bo I'VAIIL 2023.-22c.

— Xumusi : DKBUBAJICGHT. 3aKOH OHKBUBAJIEHTOB : [ OJEKTpOHHBIN pecypc]
METOJMYECKUEYKa3aHUsl 10 BBHIMOJHEHHIO JabopaTopHoil pabotel / C.-Ilerepb. roc. yH-T
a’pokocM. npubopoctpoenus ; coct.: T. E. KpbutoBa- DaexrpoH. Tekcrossie naH. - CII6. : U3n-
Bo ['VAIL 2021. - 19 c.

- Xumust. Kopposust MeTaiuioB : [ DJIEKTPOHHBIN pecypc] : METOIMYECKUE YKa3aHU s
M0 BBITIOJIHEHHIO J1abopaTopHbIX padoT / C.-Iletepl. roc. yH-T a’pOKOCM. MPUOOPOCTPOCHHS ;
coct.: FO. C. Hukomaes, T. E. KpbioBa. - Dnexkrpos. tekctoBbie faH. - CII6. : M3a-Bo I'YAIIL
2016. - 27 c.

Crpykrypa ¥ gopma oTdera o 1abopaTopHOU paboTe

1. Lenb paboThI.

2. JlaGopatopHoe 06opynoBaHuE.
3. Omnucanue SKCrIepuMEHTA.
4, O06paboTka pe3yabTaToB

TpeboBanus K 0opopMIIEHHIO OTUYETA O J1a00PaTOpPHON padbore

TUTYABHBIA JIUCT OTYETA JOJHKCH COOTBETCTBOBATH MAOJIOHY, TPUBEICHHOMY B CEKTOPE
HopMmatuBHOM nokymeHnTtanuu ['YAIT httpsJ//quap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OT4YeTa JOJDKHO ObITh O(QOPMIIEHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpebGoBaHusi NpuUBEACHBI B CEKTOpe HOpMAaTHUBHOM nokymeHTanuu [YAII
https://quap.ru/regdocs/docs/uch

[Mpu dopMuUpOBaHUM CIHCKA MCTOYHUKOB CTYIEHTaM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpedoBanusiMu ctanaapta ['OCT 7.0.100-2018. TIpumepsl odopmiaeHUs: CHCKa MCTOYHUKOB
NPHUBEICHBI B CEKTOpe HOpMaTuBHOM nokymeHnTtanuu ['YAIL httpsJ//guap.ru/regdocs/docs/uch

1. BeimonHeHbI HEOOXOIUMBIE PACUETHI.

2 [TocTpoens! rpaduueckie 3aBUCUMOCTH OT 33JaHHBIX TIapaMETPOB.
3 Cnenanbl BBIBOJBI.

4 BeImosHeHbI KOHTPOJIBHBIC 33JaHUs Ha TEMY JIA00pATOPHOU pabOTHI.

11.3. Meroauueckue ykazaHHs A OOYYAIOUMXCS MO MPOXOKICHUI0 CaMOCTOSTEIbHOM
paboTsl


https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch

B xoze BBITIOJHEHHSI CaMOCTOSITENIbHON pabOThl, OOYJaIOIMIICS BBITOIHSIET PaboTy 1O
3aJJaHUI0 U TPU METOJIMYECKOM PYKOBOJCTBE IpErojaBaTelis, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTus.

B mporiecce BBITTOTHEHHS CaMOCTOATEIBHON paboThl, y oOywaromerocs GopMupyercs
1eaecoo0pa3Hoe MIaHUPOBAaHUE PabOUYEro BpeMeHHU, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
N HaAaBbBIKU B YCBOCHHHW W CHCTCMATHU3allUN HpI/IO6pCTa€MBIX 3HaHPII>i, o0ecrieunBaeT BBICOKUH
YPOBEHBb YCIIEBAEMOCTH B TIEpUOa OOy4YEeHHUsS, MOMOTaeT IOJTYYHTh HABBIKA ITOBBIIICHHUS
npodeccroHaIbHOTO YPOBHSL

MetogudyeckuiMu ~ MaTepuajaMH,  HANpaBISIONMMH  CaMOCTOSITCIBHYIO — paboTy
00y4JaronmXxcs SIBJISTFOTCSL:

—  y4eOHO-METOIMYECKHI MaTepual Mo JUCIUILINHE;

11.4. Metoauueckue yka3aHHUs Ui OOY4JarOIMXCA IO MPOXOXKACHUIO TEKYIEro
KOHTPOJISL YCIIEBAEMOCTH.

Tekynmii KOHTPOJb YCIIEBAEMOCTH IPEAYyCMATPUBAET KOHTPOJb KadecTBAa 3HAHUM
00y4aronmxcs, OCYIIECTBISEMOTO B TEUEHHE CEMECTpa C LIEIbI0 OIEHMBAHUS XOJa OCBOEHUS
JMCIIMTUINHEIL.

1. 3anmmTa mabopaTOpHBIX pabOT
2. BellosiHeHHE TPOBEPOUYHOM pabOTHI O TeMe J1a0opaTopHOil paboTh
3. pemieHue 3a1a4 1O TeMe JIabOpaTOPHOU pabOTHI.

4, Z[J'Iﬂ TCKYLICTO KOHTPOJIA YCIICBACMOCTU HCIIOJB3YIOTCA TCCTbhI, IIPUBCIACHHLIC B Ta6J'II/II_IC
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11.5. Meroauyieckue ykazaHus i1 OOYYAIOUMXCS IO MPOXOXKACHUIO MPOMEKYTOUHOU
aTTecTalllH.

[lpomexxyrounas  arrectanus  OOydaloIMXcs — MpPeIycCMaTpUBaeT  OIEHHWBaHUE
MPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3ylNbTaTOB O0yueHHUs Mo AucHuIInHe. OHa BKIIOYAET B
ceos:

— nuddepeHunpoBaHHBIA 3a4eT — O3TO QopMa OICHKH 3HAHUW, TMOMYyYEHHBIX

oOyJaronmmMces MPU U3YdEHUU TUCHUTLINHBI, TOCEIEHUH JIEKIUM, BBIMOJIHEHUH J1a00paTOPHBIX
paboT, KOJJIOKBUYMOB, OTBETa TEOPETUUECKOTO MaTepuajia Ha 3a4€Te C OLUEHKON  «OTIUYHOM,
«XOpOIIOY», «YIOBIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHHO.
B Teuenue cemecTtpa cTymeHTy HeoOxomumo craath He MeHee 50% mabopaTopHbIX padoT,
BBINIOJIHUTh TECTUpPOBaHUs B cpeae LMS He Huke oueHku "ynoBieTBopuTenbHO'". B ciydae
HEBBIMIOJIHEHUH BBIMICU3JI0KEHHOTO, CTYJIEHT, MPU YCHEIHOM MPOXOXKICHUHU MPOMEXYTOUHOM
arrectaiun B ¢dopme nud.3ayera, HE MOXKET IOJYYUTh ATTECTAI[MOHHYIO OIICHKY BBIIIS
"xoporo".

Cucrema OLEHOK IIPU MPOBEACHUM TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM aTTecTalyu
OCYIIIECTBJISIETCS. B COOTBETCTBUM C PYKOBOJSAIMM JOKyMeHTOM opranuzauuu PJIO T'YAIL
CMK 3.76 «{lonoxeHue o TEKyIleM KOHTPOJIE YCIEBAEMOCTH MU NPOMEKYTOUHOM aTTECTALlMU

CTYACHTOB W AaCIIHUPAHTOB, O6y‘laIOHlI/IXC$I 110 O6pa30BaTeJIBHLIM InporpamMmMaM BBICHICTO
obpazosanus B I'YAID» https://docs.quap.ru/quap/2020/sto_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

Conepxanve I3BMEHEHNNA U JOTIOTHSHII

Jata u Ne
MPOTOKOJIA
3aceqaHus
Kadeapol

[Toamice
3aB.
Kadeapoit




