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AHHOTaUs

JucuumniuHa «XuMus» BXOAUT B 00pa30BaTENbHYIO IPOrpaMMy BBICHIETO 0Opa30BaHUS
M0 HANpaBICHUIO MTOAroToBKHW/ crneruanbHocTH 12.03.05 «JlazepHass TexHUWKA W Jla3epHBIC
TEXHOJIOTUM» HampaBieHHOCTU «JlazepHas TeXHHKA M Ja3epHble TEXHOJOrum». JucuurinHa
peanu3zyercs kadenpoit «Ne31».

JlucuuninuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIMIMX KOMIETEHIIHIA:

VYK-1 «CriocobeH ocymiecTBIsATh MOUCK, KPUTUUECKUN aHAIM3 U CHHTE3 MH(OpMAIHH,
NPUMEHSTh CUCTEMHBIN TOJIXOJ ISl PELICHUS OCTABICHHBIX 3a/1au»

OIIK-1 «Cnoco0GeH NpUMEHATh eCTECTBEHHOHAy4YHbIE M OOIIEMH)KEHEPHBIC 3HAHU,
METO/Ibl MAaTEMaTUYECKOT0 aHaIN3a U MOJECIUPOBAHMS B MHXKEHEPHOU JeSTeIbHOCTH, CBA3aHHON
C POEKTUPOBAHUEM, KOHCTPYUPOBAHUEM U TEXHOJIOTHSIMH MPOU3BOJICTBA JTA3E€PHON TEXHUKI»

OIIK-3 «CnocobeH MpoOBOAWTH SKCIEPUMEHTAIBHBIC WCCICIOBAHUS W H3MEPEHUS,
00pabaThIBaTh U MPEICTABISATH MOJYYCHHBIC JAHHBIC C YUETOM CIEU(UKH METOJIOB U CPEICTB
JIA3€PHBIX UCCIICIOBAHUN U U3MEPEHUIN

CopepxaHue AUCHUILIMHBI OXBATHIBAET KPYr BOIPOCOB, CBS3aHHBIX C O3HAKOMIICHHUEM
UCTOPUHM XHUMHUH, a TakXXe C OCHOBHBIMU HallPaBICHUAMU U TEHACHIMSIMH pa3BUTHUS
COBPEMEHHOW XHMMHH. JTa HayKa H3Yy4aeT MAaTepUANbHBIA MHpP, 3aKOHBI €ro pa3BHUTHUSA,
cnenupuyeckyro XUMHUYECKylo (QopMmy IBUKEHHS Marepuu. B mporecce u3ydeHHS XUMUU
BBIpAa0aTHIBACTCSl HAYYHBIM B3TJISA] HA MHUp. 3HAHHE XUMHUU HEOOXOIMMO AJIsl TJIOJOTBOPHOMN
TBOPYECKOHN AesATENbHOCTH OakamaBpa Jt000W HampaBlIEHHOCTH. 3HAHWE XHUMHH TI03BOJISET
chopMHPOBAaTh COBPEMEHHOE HAydyHOE MPEICTaBICHUE O MAaTEpHH, BEHIECTBE KaK OJHOM U3
BHUJIOB JABMKYIIEHCS MaTEPUU, MEXAHU3ME MPEBPALICHUN XUMHUYECKUX COCIUHEHUH, CBOMCTBAX
MaTepUajoB O XMMHYECKHUX MPOIEccCax B COBPEMEHHOW TexHuKe. [Ipu m3yueHuu Kypca XUMHUU
HEO0OXOUMO MPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJIAJIETh TEXHUKOW XHMHUYECKUX PACUETOB,
BBIPA0OTaTh HABBIKM CAMOCTOSATEIHHOTO BBIMOTHEHHUS XUMUYECKUX OJKCIEPUMEHTOB U
0000menuss ¢akroB. I[loHMMaHWe 3aKOHOB XHWMHUHU TIOMOXKET CTYACHTY B PEIICHUU
IKOJIOTMUYECKUX TPpoOsieM. 3HaHHE Kypca XUMHUH HEOOXOUMO | JJIS MOCIICTYIOMIErO YCIEITHOTO
U3YYEHHUS CIICUANbHBIX JUCIUILINH.

[IpenogaBanue OUCIUIUIMHBI TPEIyCMAaTPUBAET Cienyromme (OpMBI  OpraHU3aluu
y4eOHOTr0 mporiecca: JEKINH, JJA00paTopHbIe pabOThI, CAMOCTOSITENIbHAS paboTa 00yJaromerocs,
KOHCYJIbTAIIHH.

[IporpaMMoil NUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIME BUIbl KOHTPOJS: TEKYIIUN
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTalus B hopMe IK3aMeHa.

OO6mmas TpyA0€MKOCTh OCBOCHHSI TUCIIMIUIMHBI COCTABIISIET 3 3aU€THBIX eMUHUIIB, 108 acos.
SA3bIK 00yUYeHUS 110 AUCIUTIUITMHE «PYCCKHUI».



1. TlepedeHb IIAHUPYEMBIX PE3YJIbTATOB O0YUEHHUS 110 TUCIUILIIMHE
1.1. Tlenu nmpenomaBaHus JUCITUTUTHHBI

Lenb naHHOW JUCHUILIMHBI — YCBOGHHE CTYJICHTaMU TEOPETHYECKUX OCHOB OOIIEH XHMHUH,
XMMHUH B@)XHEHIIMX  DJIEMEHTOB M HMX HEOPraHMYeCKHMX  COEIMHEHHH, (opMupoBaHHe
XUMHYECKOIO MBIIUIEHUS y CTYIEHTOB, pa3BUTHE HAaBBIKOB MCIOJIb30BAaHUS CBEICHUM O
(U3NKO-XMMHUYECKMX CBONCTBAX pa3lMYHBIX CHCTEM Ul CHHTE3a COOTBETCTBYIOLIMX
COCMHEHUH, BBINIOJHEHUE TEPMOAMHAMUYECKUX M KMHETHYECKUX PacyeToB; NpuoOpeTeHue
HEKOTOPOT'0 OMbITa 3KCIEPUMEHTAIBHBIX HCCIEAOBAaHUM Ui pa3palOTKM  HOBBIX METOJIOB
CUHTE3a U IPUJAHUs MaTepuaiaM 3aJaHHOU CTPYKTYpPBI U KOMIUIEKCa CBOMCTB. [IpencraBnenue
BO3MOXHOCTH CTYAECHTaM Pa3BUTh U MPOAEMOHCTPUPOBATh HABBIKM B 00JaCTH MHHOBALIMOHHBIX
TEXHOJIOTUI

1.2. JlucuurmuiiHa BXOJUT B COCTaB 00s3aTEIBHON YaCTH 00pa30BaTEIHLHOM MPOTrPAMMBI
BhIcIIero oopazosanus (naiee — OI1 BO).

1.3. TlepeueHb muaHUPYEMBIX Pe3yJbTaTOB O0YyUEHUS MO AUCLUILUINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbTrataMu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHus AUCHUILUIMHBI OOYYaIONIMICS NOJDKEH 00JIafaTh CIEAYIOIIUMU
KOMIETEHIMSIMU WM UX YacTsMHU. KOMIETEeHIIMM U MHIMKATOPHI UX JTOCTH)KEHUS NPUBEICHBI B
Tabymue 1.

Tabmuua 1 — IlepeyeHp KOMIETEHIIMHA U MHANKATOPOB X JOCTHKCHHS

Kareropus (rpymma) Kon u HaumeHoBaHue Kon u HauMeHOBaHME UHIMKATOPA
KOMITETCHIINH KOMITETCHIINH JOCTHKEHHS] KOMIIETEHIIUU
YK-1 Cnocoben
OCYILIECTBIIATh
IIOUCK, KPUTUYECKUI
aHaIn3 U CUHTE3 VK-1.J1.2 HaxoauT U KPUTHYECKH
Y HHBEPCATHbIC uHpopMauu aHaU3UpyeT HHPOPMAIHIO, HEOOXOIUMYIO
KOMIIETEHIIUHA ’ 2
MIPUMEHSATH JUISl peIIeHUs TIOCTAaBJICHHOM 3a1auu

CHUCTEMHBIN ITOIXO
JUISL pEIIeHUst
IIOCTaBJICHHEBIX 3a/1a4

OIIK-1 Cnocoben
PUMEHSITh
€CTECTBEHHOHAYYHBIC
U OOIICHH)KEHEPHBIE
3HAHUSI, METO/IbI

MaTeMaTU4eCKOro OIIK-1./1.2 cnocoOeH NpUMEHATh 3HAHUS
aHanmu3a u €CTECTBEHHBIX HAyK B MH)XEHEPHOM
ObmenpodeccuoHanbHbIE | MOJICIUPOBAHUS B IpaKTUKE
KOMIETEHIINU WHKEHEPHOM OIIK-1./1.3 criocobeH MpUMEHSITh
JESATENILHOCTH, 0O0IIenHKEHEPHbIE 3HAHUS, B UH)KEHEPHOM
CBSI3aHHOM C NEITEILHOCTH
POCKTHPOBAHUEM,
KOHCTPYUPOBaHUEM U
TEXHOJIOTUSIMH
IPOM3BOJICTBA

JIA3€PHON TEXHUKHU

OIIK-3 Cnocoben OIIK-3./1.1 crtocoOeH BrIOMpaTh U

MMpOBOAUTD HCIIOJIB30BAaTh COOTBCTCTBYIOIIUC PCCYPCHI,
O6menpodeccuoHaIbHbBIE | IKCIIEPUMEHTAJIBHBIE | COBPEMEHHBIE METOJIUKH B 000pY/I0BaHUE
KOMIICTCHIINHU HUCCIICOO0BAaHUA U IJId TIPOBCACHU S SKCIICPUMCHTAJIbHBIX
M3MEpEHHS, HCCIIEIOBAHUHN U U3MEPEHUI

o0OpabarsIBaTh U OITK-3./1.2 cnocoben 006pabaTeiBaTh U




MPEJCTaBIISITh MPEICTABIISITh TOTYyYECHHbBIE
HO.HyLIeHHBIG JAaHHBIC 3KCH€pI/IMeHTaJIBHBI€ JAHHBIC OJIdA

C y4eToM cenudUKN | MOTydeHUs: 000CHOBAHHBIX BHIBOJIOB
METOJIOB U CPEJICTB
JIa3ePHBIX
HCCIeIOBaHUM U
WM3MEpPEHUI

2. Mecro nucumrumHbl B cTpykType Ol
JlucuumimHa MOKeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIOITUMUCS
IIPU U3YYEHHUH CIECTYIOIIUX TACIUATUINH:
— MaremaTnka. AHaJIMTHYECKAs TEOMETpPHUS U JIMHEHHas anreOpa
— @usuka

3HaHI/I$I, IMOJIYYCHHBIC IIpXM H3YUCHHH MaTcpuajia HaHHOﬁ JUCHUIINIMHBI, HMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUEC, TAK U UCITOJIB3YIOTCA IMPU U3YUCHUUN JPYTI'UX JUCHUIIIINH:
— be3omacHOCTH KU3HEACATCIbHOCTH

3. O0BeM U TPYAOEMKOCTh JUCITUTLTHHBI
JlanHupie 00 o0meM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI O AUCHMIUIMHE (M pacIpee]IieHne 3TOH TPYAOEMKOCTH 10 CEMECTpaM) MPEICTAaBICHBI B
tabmuie 2.

Ta6mmia 2 — O06beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMkocTs 110
Bun yuebHoit paboTbl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKkocma oucyunIunbl, 3/ 108 3/ 108
3E/ (uac)
AyoumopHhuvie 3anamus, BCETO Yac. 51 51
B TOM YHCJIE:
nexuu (J1), (gac) 34 34
npaktudyeckue/cemunapckue 3anarus  (113),
(gac)
naboparopusie pabots (JIP), (dac) 17 17
KypcoBoii nmpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnasn paboma, Bcero (dac) 21 21
Buo npomesxxcymounoii ammecmayuu:. 3a4er,
mudd. 3auger, sk3amen (3auer, udd. 3au, JK3. JK3.
DK3.%%)

*%
Ilpumeuanue: KaHIUAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTIHBI
4.1. Pacnpeznenenue TpyI0€MKOCTH TUCHUIUIMHEI IO pa3jenaM v BUIaM 3aHITHIM.
Pazgenpl, TeMBbI TUCITUTIIIUHBI KX TPYJAOEMKOCTh TPUBECHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pazmensl, TeMBI JUCITUTUTHHBI Jlexmn 13 (C3) |JIP KII CPC
(gac) (gac) (gac) (gac) (gac)




Cemectp 1

Pasnen 1: Beenenue B XUMUIO

Temal.l.Ilousarue BemecTsa u
XUMUYECKON PEaKIuy, OCHOBHBIC
OnpeJIeTICHUsI.

Tema 1.2

CrexnomMeTpriecKue 3aKOHBHI.
@dyH/1aMEHTAJIbHbBIE TTOHSATHUS U 3aKOHBI
XHAMUH.

Tema 1.3. CriocoObI onpeaeneHus
KOJIMYECTBA BELIECTBA, 3aKOH
3KBHBAJICHTOB.

Paznen 2. Ctpoenue BemiecTa

10

Tema 2.1. OcHOBHBIE CBEIEHHUS O
CTPOCHHUH aTOMOB; KBAHTOBBIC UHCJIA.

Tema 2.2. [lepuognyeckuii 3aK0H
J.N.Menneneena.

Tema 2.3. XuMnuyeckas CBI3b, BUIBI
XUMHYECKOU CBSI3H.

Tema 2.4. MeToJ1 BaJICHTHBIX CBSI3CH,
KOBAJICHTHAS CBS3b.

Tema 2.5. MeToa MOJIEKYISIPHBIX
opOuTanei.

Tema 2.6. HeBasieHTHBIE THIIBI CBS3EH:
HOHHASA CBSI3b, MECTAIUIMYECKAS CBS3b,
BOJIOPOJIHAs CBsI3b, CHIIbI BaH-1ep-
Baansca.

Pazgen 3. XumMuuyeckue CUCTEMEI.
OO6mre 3aKOHOMEPHOCTH XUMHUYECKHIX
MIPOIIECCOB.

15

Tema 3.1. DHepreTka XMMHUECKUX
IIPOLIECCOB, BHYTPEHHSISI SHEPI U,
SHTAJIBIINS, SHTPOIHMSL.

Tema 3.2. sneprus ['u66ca,
HaIpaBJICHHOCTb XUMHUYCCKUX
MPOIIECCOB, XUMHUYECKOE U (pa3oBoe
paBHOBECHE.

Tema 3.3. CKOpOCTh XMMUYECKOI
peakuu U METOJBL €€ PETYIUPOBAHMUS,
3aKOH JSHCTBHS Macc,

Tema3.4. DHeprus akTUBALIUH,
ypaBHEHHE AppeHunyca, paBuiio BaHT-
I'odda, katanuzarops! u
KaTaJINTUYCCKUC CUCTCMBEI.

Tema 3.5.PacTBOpbI, [uCHiEpCHBIE
CHCTEMBI, CTIOCOOBI BBIPAYKEHHSI COCTaBa
pacTBOPOB




Tema 3.6. DnexkTponuTHIecKas 2 1
JAMCCOIMALNS, BOIHBIE PACTBOPHI
AIIEKTPOIIMTOB, BOJOPOIAHBIN
MoKa3aTesb, peakiuu oOMeHa,

TUJPOJIU3 COJICH.

Tema3.7.CBolicTBa pa30aBieHHBIX 2 1
PacTBOPOB HEAIEKTPOIUTOB, BOTHBIC
PacTBOPHI ANEKTPOIUTOB, 3aKOH
pasz0asnenust OcTBanbaa, 3aKOHBI

Paymns.

Paznen 4.0OcHOBBI 27eKTpOXUMHYECKUX | 4 8 4
MIPOILIECCOB.

Tema 4. 1.0KHCAUTEABHO- 1

BOCCTAHOBUTEIBHBIE PEAKITUN

Tema 4.2.XUMHYECKHE HCTOUYHUKHA 1 4 2
AIEKTPUIECKOTO TOKA. | aTbBaHMUECKHE

3JICMEHTEL.

Tema 4.3.21eKTponn3, 3aKOHBI 1 1
Dapazes.

Tema 4.4.Koppo3sust u 60pr0a ¢ HEil. 1 4 1
Pazgen 5: CBoiicTBa mpOMBIIIIIEHHO- 4 3
Ba)XHBIX 3JIEMEHTOB U UX COCIUHCHUMI

Tema 5.1. Kitacchbl XUMHYECKUX 2 2

COCIMHEHUH, CBOMCTBA IIPOMBIIIIEHHO
BAXKHBIX DJIEMEHTOB U UX COCIMHECHHU.

Tema 5.2. Xumunueckas 2 1
unaeHTuukanus. Meroabl
XUMHUYECKOT0 UCCIEAOBaHUS U aHAIN3a
BEIIIECTB U UX MPEBPAIICHUMN.

Uroro B cemectpe:

34 17 21

Uroro:

34 0 17 0 21

4.2. CopnepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHSATHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEACHO B Ta0HIIe 4.

Tabmuna 4 — ConeprkaHue pa3JesioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep paznena

HasBanue u copeprxanue pa3zienoB U TeM JIEKIIMOHHBIX 3aHATHNA

Pasnen 1 BBenenue B XUMUIO.

Tema 1.1. [TonsiTne BemecTBA W XUMHUYECKOW pPEaKIMU, OCHOBHBIE TIOHATHUS H
OnpeJIeTICHUSI.

Tema 1.2. CrexuoMerpuueckue 3akoHbl. @DyHIAMEHTAIbHBIE IOHATUS W 3aKOHBI
XUMUU: 3aKOH COXPAHEHMSI MacChl, 3aKOH IOCTOSHCTBA COCTaBa BELIECTBA,
3aKOH KpaTHBIX OTHOLICHWH, 3aKOH OOBEMHBIX OTHOLICHUH. 3aKoH
ABOrajipo, CJIeICTBUS 3aKOHa ABOTaapo.

Tema 1.3. CriocoOsI ompeieieH s KOJIMYECTBA BEIIECTBA, 3aKOH 3KBUBAJICHTOB. Pacuér
M’  (MOJISIpHBIX MacC JKBHBAJICHTOB) JJISi TPOCTHIX BEIIECTB, OKCHJIOB,
KHMCJIOT, OCHOBAHMM, cosieil. DaKTOp HSKBUBAJICHTHOCTH.

Paznen 2: CtpoeHue BelecTBna.

Tema 2.1. OCHOBHBIE CBEJICHUS O CTPOCHUHU aTOMOB; KBaHTOBO-MexaHUYeCKask MOJIEIb

atoma. OpOuTanb, KBaHTOBBIE unciia, ypaBHeHue [Ipéaunrepa, ypaBHeHHE




Howmep paznena

HasBanue u copeprxanue pa3zenoB U TeM JIEKIIMOHHBIX 3aHATHN

He-bpoiins, ypasuenue [Inanka, npuHuun HeonpeaenéHHocTH [ eitzenbepra.
DOnekTpoHHO-TpaduuecKue GopMyIIbI.

Tema 2.2.

[Tepuoanueckuii 3akon J[.M.Menneneesa, cBsi3b I[1.C. co ctpoeHueM aroma.
[lepuonel, rpymnsl, TuaroHaabHasi 3aBUCUMOCTb. 3aKOHOMEPHbBIE U3MEHEHUS
CBOWCTB DJJIEMEHTOB U coeauHeHuil (dddekTuBHBIA panuyc, >SHEPTUn
MOHHU3ALUU U CPOJCTBA K JIEKTPOHY, MEKTPOOTPUIATENBHOCTB).

Tema 2.3.

XuMuyeckass CBS3b, BHJBI XUMHYECKOH cBsi3u. BosOyxnéaHoe wu
HOpMaJbHOE COCTOSIHME aToma. [MOpuAu3anusi SJIEKTPOHHBIX OOJIAKOB.
CrocoObl  TepeKphIBaHMS JJIEKTPOHHBIX OOJAKOB, CHUTMa- THU-IElbTa-
nepekpbiBanus. [IpocTpancTBeHHAs CTPYKTYpa MOJIEKYIL.

Tema 2.4.

MeTto/1 BaNeHTHBIX CBSI3€H, CITOCOO 00pa3oBaHMs KOBAJICHTHOMN CBSI3H METOJ]
Jlonnona u I'eiitnepa. [losipHOCTB CBSI3M CBOMCTBA KOBAJICHTHOM CBSI3H.

Tema 2.5.

MeTon MOJEKYISpHBIX  OpOUTANICH. Ilopsmok u 3Heprust CBS3H.
CBs13pIBalONINE U Pa3phIXJISIONIE OPOUTAIIH.

Tema 2.6

HeBanmeHTHbIE THUIBI CBA3€H: HWOHHAs CBSA3b, METAJUIMYECKAsl CBA3b,
BOJIOpOAHAs CBsI3b, cuiibl Bau-nep-Baanbca. KommiekcHbie coeanHEHUsI.
Ponb KOMIUIEKCHBIX COEAMHEHU B TpUpoAe U TexHUKe. Teopus
KPUCTAJUIMYECKOTO 1ojisl. KOHIEHCHpPOBaHHOE COCTOSIHUE  BELIECTBA.
TBep/bple BELIECTBA.

Paznen 3

Xumuueckue cucteMbl. O0Ie 3aKOHOMEPHOCTH XUMUYECKUX MPOIIECCOB.

Tema 3.1.

DHepreTuka XUMHYECKHX IIPOIECCOB, BHYTPEHHSS SHEPrus, TEIIOBOM
3pdekT XuMUYecKuX peakuui, 1-i, 2-i, 3-i 3aKOHBI TEPMOJAMHAMHUKH,
DOHTponus, KaK QYHKIUS COCTOSHUS, YHTAIBIHNS. XUMUYECKUNA IMOTEHITHAT.

Tema 3.2.

sHeprus ['mb6ca, HamPaBIEHHOCTh XUMHUYECKUX MPOLIECCOB, XUMHUYECKOE U
(ha3oBoe paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMHUYECKON peaKIMu U METOJAbl €€ pEeryJupoBaHUs, 3aKOH
nerictBus macc. YpasHeHnue ['ynp0epra u Baare. MosekynapHOCTh peakiiuu,
MOPSIZIOK  pEeaklMHh. 3aBUCUMOCTb CKOPOCTHM XHUMHUYECKOW peaKkIuu OT
KoHIeHTpanuu. KoHcTaHTa CKOpOCTH (PU3UUECKHUI CMBICT.

Tema 3.4

OHeprusi aKTUBallMHM, ypaBHEHHEe AppeHuyca, mpaswio Banrt-I'odda,
KaTajau3aTopbl W  KaTaquTudeckue cuctembl. (OCHOBHOM  mocTynar
XUMHUYECKON KMHETHKH, KNHETUYECKOE ypaBHEHME. BnusiHue TemnepaTypsl
Ha CKOPOCTh XHWMHYECKOW peakluH, ypaBHeHHE AppeHuyca. MexaHusm
IIPOTEKAHNS KaTAJIMTUYECKUX peakUuid. XMMUYECKOE PAaBHOBECUE MPHUHIIMII
Jle-larense.

Tema 3.5

PacTBOpBI, AUCTIEPCHBIE CUCTEMBI, CIIOCOOBI BBIPAXKEHUSI COCTAaBA PACTBOPOB.
TepMomuHaMHUYEeCKHE XapaKTEPHCTUKU Tpoliecca 00pa3oBaHUsI PacTBOPOB.
CHJbHBIC W CJIa0ble JIJICKTPOJHMTHI, HWOHHBIC pABHOBECHUSI B BOJHBIX
pacTBopax, MpOM3BEACHNUE PACTBOPUMOCTH

Tema 3.6

3JI€KTpO.HI/ITI/I‘IeCKa}I Jucconuanusi, BOJIHBIC paCTBOpBI BHGKTpO.HI/ITOB,
BOJIOPOJHBIN MTOKA3aTeNb, PEAKIIMH OOMEHa, THAPOJIU3 COJICH.

Tema 3.7

CpoiicTBa pa30aBICHHBIX PACTBOPOB HERJICKTPOIUTOB, KoymuraTuBHbBIE
CBOWCTBa pacTBOpOB,  3akoHbl Payms. Kpuockonust O0yminockomnus.
OcmoTnyeckoe napienne. 3akoH ['eapu. M3oronndeckuii ko3P hUImMeHT.

Pazgen 4.

OcHOBEI SJICKTPOXUMHNYCCKUX IMPOLCCCOB.

Tema 4.1.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE — pEaKLMU, JJIEKTPOHHBIA  OanaHc,
MoutsipHble MacChl 5KBUBAJICHTOB OKUCIIUTENS! U BOCCTAHOBUTEIIS.

Tema 4.2.

XHWMHYECKUE UCTOUHHUKH AIEKTPUUECKOr0 TOKA. | albBAHNYECKUE AIIEMEHTBHI,
CTaHJAPTHBIC JJIEKTPOAHBIC NMOTCHIUANbI. J[BOMHON 3JIEKTPUYECKUHN CIION.
VpaBuenue  HepHcra.  PaBHOBECHBIN.  3JIGKTPOAHBIM  MOTEHIUAI.
CraHapTHBIN BOJIOPOIHBIN 3JEKTPOI.




Howmep paznena

HasBanue u copeprxanue pa3zenoB U TeM JIEKIIMOHHBIX 3aHATHN

Tema 4.3.

OnexTponus, 3akoHbl Dapanes, KatogHele 1 aHOIHBIE TPOLIECCHI PAaCTBOPOB
U pacIlyIaBOB JIEKTPOJIUTOB.

Tema 4.4

Koppo3ust u Goprba ¢ Hell. YpaBHEHHS KOPPO3HMHBIX IPOIECCOB C
KHCJIOPOJTHOH M BOAOPOMHOM pAemnoispu3amnueii. CrnocoObl 3aluThl OT
KOPPO3UHU — XUMHYECKHUE, IEKTPOXUMUYECKUE (METAINTIMYECKUE- KaTOAHbBIE,
aHOJIHBIC TTOKPBITHS). JIernpoBaHre METaJLIOB.

Paznen 5.

CsoiicTBa MPOMBIIIJICHHO BaKHBIX 3JICMCHTOB U UX COGHHHGHHﬁ. MOJIy4YCHHC
MeTauioB. MeTamndecKre CIIaBbl M KOMITO3HUTEL

Tema 5.1.

Knaccel XMMHUYECKHMX COEIWHEHUH, CBONCTBA MPOMBIIIJICHHO Ba)KHBIX
3JIEMEHTOB M UX coeauHeHuid Kommo3unuoHHble Matepuasibl. KepmeTsl.
Xumus merawwioB  (AlFe, Sn,Pb,Mo) Xwumus uemeramwios: C,SI,S
dbymnepen, kapown. TommuBa (TBEpHOE, KUIKOE, Ta30BOE), CMa304YHBIC
MaTepuasbl, MOTOPHBIE Maca.

Tema 5.2.

Xumudeckass uaeHTU(UKanysa. MeToasl XUMHUYECKOTO WCCIIEIOBAHHUS U
aHaJM3a BEIECTB U UX MpeBpaileHuid. KauecTBeHHBIM U KOJUYECTBEHHBIN
ananu3.(I'paBUMeTpUUECKHA, TUTPUMETPUUYECKUH,
KOMILIEKCOHOMETPUYECKUI METOIbl aHATIN3A).

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHATHS
Tembl MpakTUUECKUX 3aHATUN U UX TPYILOEMKOCTh NPUBEICHBI B TAOIUIIE .

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTb

Ne
No TeMbl MPaKTUYECKUX . | TpynoeMkocTs, | pazaena
. @DopMbI MPAKTUUECKUX 3aHATUN
/11 3aHATHH (qac) JIUCIIAI
JIUHBI

VY4eOHbIM MJIaHOM He MPEAyCMOTPEHO

4.4. JlabopaTopHbIE 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHIATHI M UX TPYJOEMKOCTh IPUBEEHBI B TA0IHUIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

Ne
Ne HaumenoBanue nabopatopHbsIx padoT Tpynoemkocts, | pasiena
/o (qac) JIUCIIAI
JIHBI
Cemectp 1
1 CrexuomMerprdeckue 3aK0Hbl. OYHIAMEHTATBHBIC TOHATHS
U 3aKkoHbI XUMHUHU. CHocOOBI OMpeneneHus KOJIMYeCTBa 2 1
BEII[CCTBA.
2 Onpenenenne M’ sxBHBaJIeHTa MeTaJJIa 3 1
3 Onpenenenue TETIJIOBOTO apdexra peakiuu 4 3
HEUTpaIU3aLUU.
4 N3meperrie W  pacdeT OSJIEKTPOAHBIX  IOTCHIIMAJIOB 4 4
MetayioB U DJIC raapBaHUUYECKUX DJIEMEHTOB.
5 XuMHuveckas u AJIEKTPOXUMHYECKAs KOppo3us, 4 4
HccnemoBanue KOpPpO3WHM METAJUIOB M OMpeielieHUe
UHTUONTOPHOTO Y (DeKTa.
Bcero: 17




4.5. KypcoBoe npoeKkTupoBaHue/ BBIOIHEHUE KYPCOBOW PabOTHI
V4eOHBIM IIJIAaHOM HE MTPEAYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs
Bunsl camocTosiTensHON paboOThI M €€ TPYIOEMKOCTh PUBEIEHBI B Ta0nuLe 7.
Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTh

N Bcero, | Cemectp 1,
Bun camocrositensHoi paboTh
qac qac
1 2 3
N3y4enne TeopeTnueckoro Marepuana
8 8
nucturnHbl (TO)
PacuetHo-Tpaduueckue 3ananus (PI'3) 1 1
[TonroroBka K TEKyIIeMy KOHTPOJIIO 4 4
ycreBaemoctu (TKYVY)
Jomamruee 3aganue (/13) 4 4
ITogroroBka k IpOMEKyTOUYHON 6 6
arrectaruu (I1A)
Bcero: 21 21

5. Ilepeuensb yueOHO-METOIUIECKOTO 00ECIICUCHHUS
JUISL CAMOCTOSTEITLHON PabOThl 00YUYaAIOIIUXCS 110 AUCITUTUTHHE (MOIYJTIO)

Y4eOHO-MeTOINYEeCKHE MaTepuallbl ISl CAaMOCTOSITENbHOW paboThl 00yJaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M AMEKTPOHHBIX YICOHBIX W3AHUN
[lepeuyeHpb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3IaHUH MpHUBEICH B Tabmuie 8.
Tab6muia 8— IlepeueHb MeYaTHBIX W AIEKTPOHHBIX YYCOHBIX U3aHUN

KonuuectBo
9K3EMILIIPOB B
HIngp bubnuorpaduueckas ccpiika Oubmmotexe
URL agpec (kpome
AIIEKTPOHHBIX
9K3EMILISPOB)

I'muaka, H.JI. O0mas xumus B 2 T: Y4eOHUK JUIs
akajmemuueckoro  OakanaBpuata/ H.JI. I'mueka; tmon
https://urait. | penakuueit B. A. [TonkoBa, A. B. babkoBa. — 19-¢ wusn.,
ru/bcode/38 | mepepab. m gom. — MockBa: HW3marenscTBo IOpaiir,

8983 2016. — 729 c. — (bakamaBp. AkageMH4yecKHil Kypc). —
ISBN 978-5-9916-6445-5. — Texcr : snexktponHbIi // DbC
FOpaiir [caiit].

OO0mass u HeopraHuyeckas XuUMHs. 3aJadyHUK: ydeOHOe
nocobue ans  akagemuyeckoro OakamaBpuata / C. C.
https://urait. | babkuna [u mp.] ; mox pemakuueii C. C. badkunoii, JI. JI.
ru/bcode/43 | Tomunoi. — Mockga : M3narensctBo FOpaiit, 2019. — 464

2806 c. — (bakanaBp. Akamemuueckuii kypc). — ISBN 978-5-
534-01498-3. — Texkcr : snextponHsi // OBC HOpaiir
[caiiT].

OKHUCIUTENHLHO-BOCCTAHOBUTEIILHBIE IMPOLCCCHhI: [
DneKkTpoHHBIN pecypce] : yueoHoe mocobue / T. E. Kpbuiosa,
T. U. dommueBa ; C.-lIletepb. TOC. YH-T a’pPOKOCM.




MpUOOPOCTPOEHUS. - DJICKTPOH. TEKCTOBbIE naH. - CaHKT-
[etepOypr : U3n-Bo 'YAII, 2019. - 77 c.

O6mas xumus : yaueonuk / H. B. KopoBuHn. - 6-¢ u3z., ucnp. 194

54 K68 - M. : Bercu. mik., 2005. - 558 c.

Xumus : yueOnuk ansg By3oB / A. A. I'ypoB [u ap.]. - 2-¢ 15
54 X45 u3a., crep. - M. : Uzn-so MI'TY um. H. O. baymana, 2004. -
784 c.

OOmast xumust : [ DJekTpoHHBIA pecypc] : ydeOHO-
meroandeckoe nocodbue / T. E. Kpsinora ; C.-Iletep6. roc.
YH-T a@3pOKOCM. MPUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBbIE
nad. - CII6. : Uzn-Bo 'YAIL 2016. - 98 c.

JlaGopaTopHble W CEMHUHApCKUE 3aHATHA MO OO0mmed Hu 10
HEOpraHW4yeckod xumMuu : ydebHoe mocoome / H. C.
AxwmetoB, M. K. A3u3zosa, JI. U. bageiruna. - 6-¢ u3., crep.
- CI16. : Jlans, 2014. - 367 c.

54 A95

l'enbpman, M. WM. Heopranumyeckas xumus : ydeOHOe
https://e.lan | mocooue / M. U. I'enspman, B. I1. FOctparoB. — 2-¢ usn.,
book.com/b | crep. — Canxkr-IlerepOypr : Jlanb, 2009. — 528 c¢. — ISBN
o0ok/4032 | 978-5-8114-0730-9. — Tekcr : snexkrpouusii // Jlanp :

3JIEKTPOHHO-OMOJINOTEYHASI CHCTEMA.

OcHoBbl 00mIeH xumuu : ydeOHoe mocodome / B. MN. 20

SHESS g dumos. - 2-c wsa. - M. : THOPA-M, 2017. - 256 c.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH()OPMAIIMOHHO-TEICKOMMYHHKAIMOHHOH ceTH «/HTepHET»
[lepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMALIMOHHO-
TEICKOMMYHHUKAMOHHONW cetn «MHTepHeT», HEOOXOAWMBIX [UIi OCBOCHHUS JUCIUIUINHBI
npuBeseH B Tadmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECypcoB HWH(OOPMAIMOHHO-

TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»

URL agpec HaumenoBanue

http://www.xumuk.ru/ CaiiT 0 XuMHuH

http://www.hemi.nsu.ru OCHOBBI XUMHH: 00pa30BaTECIILHBIN
CalT I CTYACHTOB

http://lib.aanet.ru/jirbis2/index.php? DJIEKTPOHHBIE PECYPCHI OMOIMOTEKH

option=com_content&view=article&id=28&Itemid=393

8. Ilepeuens nHPOPMAITMOHHBIX TEXHOJIOTHUIA
8.1. [lepeyeHp mTPOrpaMMHOTO 0OECHEUEHUs, HCHOJIB3YEeMOr0 IPH OCYIIECTBICHUU
00pa30BaTENBHOTO MpOoIiecca MO AUCIUIIINHE.
[lepeueHpb UCIONB3yEeMOTr0 MPOTPAaMMHOT0 obecrieueHus npeacrasieH B Tadnuie 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTO 0OecrieueHUs

Ne i/t Hanmenosanmue

He npenycmorpeno

8.2. Ilepeuenp WH(pOPMaITMOHHO-CIIPABOYHBIX CHCTEM,UCITOJTh3YEMBIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE

[lepeyeHb WCMONB3YeMbIX WHPOPMANMOHHO-CIIPABOYHBIX CHCTEM TIPEACTaBICH B
Tabmure 11.




Tabmuua 11- Ilepedens HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne

/11

Haumenosanue

He npenycmotpeno

9. MarepuanbHO-TeXHUUYECKast O0a3za

CoctaB MaTepHambHO-TEXHHUYECKON 0a3bl, HEOOXOAMMOW Il  OCYIIECTBIICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUTIINHE, TPeCTaBIeH B Tabumiel 2.
Tabmuna 12 — CoctaB MaTepraibHO-TEXHIUYECKOH 0a3bl

Howmep aynuropun

g;_)n HanMeHoBaHME COCTaBHOW YacCTH MaTEPHAIBHO-TEXHUYECKOH 0a3bl | (pu
HEO0OXOTUMOCTH)
1 | JIekunoHHass ayauTOpHsl C HWCIOJIB30BAaHWEM JAEMOHCTpPAalMOHHBIX | 32-01
tabmun u cxeMm, [lepuogudeckoii cucTeMbl XUMHYECKUX deMeHTOB | (["acTenmo,15)
J.M.Menpeneena, o0pas1os MHUHEPAJIOB, MoJeel
MPOCTPAHCTBEHHBIX PEIIETOK.
2 | Cnenmanu3upoBaHHas xumudeckas  jabopatopus ¢ | 33-02, 33-04

UCIOJIb30BAaHUEM JIEMOHCTPAIIMOHHBIX IU1akaTtoB, JabopaTtopHbix | (I"acremno,l5)
CTEH/JIOB ¥ YCTaHOBOK JJIsI ONpPEIENICHNS SKBHBAJICHTAa METallIa,
U3MEPEHUsI DJIEKTPOAHBIX IOTEHIIMAIOB, CKOPOCTH KOPPO3UH-
METAIJIOB - MHIUIMBOJIBTMETPHI; AHATUTHYECKHE U DIICKTPOHHBIC
BECHI; JJabopaTtopHble pH-MeTpsl, HEHTpU(DYTH U KaJTOPUMETD.

10. OueHouHBIE CPEeACTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTecTaIlun
10.1. CocTaB OICHOYHBIX CPEACTBIUISI TPOBEICHUS TMPOMEKYTOYHOW aTTeCTAIMH
o0yJaromuxcs Mo AUCUUILINHE MPUBECH B Tadmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEKYTOYHOM aTTeCTAIINKI

Bua npomexyTo4HOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH

CnucoK BOMPOCOB K AK3AMEHY.

100-0ambHas

10.2. B kauecTBe KpUTEpHUEB OIEHKH YPOBHS CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00Yy4JalonMMHCA MPUMEHsAETCsl 5-0ajuibHas MIKajla OLEHKU CHOPMUPOBAHHOCTH
KOMITIETCHIINM, KOTOpas puBeneHa B Tabiuie 14. B TedeHne ceMecTtpa MOXKET MCIOJIb30BATHCS

mIKajia

MOJYJIbHO-PEUTHHIOBOM  CUCTEMBbl  YHUBEpCUTETa,  IIpaBuia

UCTIOJIB30BaHUSI KOTOPOH, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAIGHBIM HOPMATHBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

OrleHKa KOMITETEHITUH

5-0ayutpHas mKama

XapaxrepucTuka chopMUpOBAHHBIX KOMIIETEHIUIH

— oOyyaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TIOCIIEJOBATEIbHO M TPAMOTHO €r0 U3JIaracr;

— OnMpasch Ha 3HAHUS OCHOBHOW W JOIOJHUTEIBHOW IJMTEPaTYpHI,

«OTIIMIHOY o
GATTCHO TECHO IPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTUYECKOU
JESATEIIBHOCTBIO HAIPABJICHMS;
— yMeJ10 00OCHOBBIBAET M ApTyMEHTUPYET BbIIBUTAaEMbIE UM HUJIEH;
— JIeJIaeT BBIBOJBI U 0000IIECHMS;
— cBOOOHO BJIAJICET CUCTEMOM CIEIUATM3UPOBAHHBIX MOHSITHH.
— o0y4aronuiicst TREpl0 YCBOMII IIPOrPAMMHBIN MaTepuall, TPaMOTHO U
II0 CYyWIECTBY W3JIaraeT €ro, ONUPasChb Ha 3HAHUS OCHOBHOU
«XOPpOLLIO» i
JUTEPATYPBI;
«BAYTCHO»

— HC JOMYCKACT CYICCTBCHHBIX HGTOHHOCTGﬁ;
— YBA3LIBACT YCBOCHHBIC 3HAHHUA C HpaKTquCKOﬁ JCATCIIBHOCTBIO




Or1eHKa KOMITETEHITUHN

5-0ayutpHad IKama

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA

HaIlpaBJICHUS;
— apryMEHTUPYET HAYYHBIE TOJIOKEHHUS;

— JIeJIaeT BBIBOALI M 000OIICHHS;

— BJIAJIEET CUCTEMOM CIIELUATIM3UPOBAHHBIX OHSATUH.

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIN MaTepuall,
[I0 CYILIECTBY M3JIaracT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JUTEPATYPBI;

— JIONIyCKaeT HECYIECTBEHHbIE OIINOKN U HETOYHOCTH;

«y/IOBJIETBOPUTEITHHOY .
(«GAUTEHO» — UCHBITBIBACT 3aTPYAHCHHA B IMPAKTUYCCKOM NPHUMCHCHUU 3HAHUU
HaITpaBJICHUA,
— cabo apryMEeHTUPYET HayYHbIE ITOJIOKEHUS;
— 3aTpynHsieTcs: B GOPMYJIUPOBAHUHN BBHIBOJOB M 00OOIICHU;
— YYaCTU4YHO BJIaJCCT CUCTEMOH CTICTIMAJIM3UPOBAHHBIX HOHATHH.
— o0yyJaromuiics He YCBOWJI 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
Marepuana;
— JIOTYCKaeT  CYIIECTBCHHbIE  OMMOKHM W  HETOYHOCTH  TIpU
«HEYIOBJICTBOPUTEIIHHOY .
paccMoTpeHuH mpo0aeM B KOHKPETHOM HaIIPaBJICHUU;
«HE 3aUTCHO»

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHIS,
— He (OPMYIUPYET BBIBOJOB M 000OIIECHHUH.

10.3. TumoBbie KOHTPOJILHBIE 3aJJAHUS WX UHBIC MATEPUATIBI.
Bormpocs! (3amaun) nis sk3aMeHa mpeacTaBieHbl B Taduie 15.

Tabnuna 15 — Bonpocs! (3agaun) s 9K3aMeHa

Ne n/mt [lepeuenb BonpocoB (3aa4) AJis SK3aMEeHa

1. KBaHTOBO-MeXaHMUYECKasi MOJIETb CTPOCHHUS ATOMA.

2. Atom.  Ilpuniun HeompeneneHHoctu ['eizeHOepra. Ypasuenuwe Jle bpoiins.
BonnoBas ¢hyHKIms.

3. VYpasuenue llpenunrepa. Kpanroseie uncna. Ilpunnun 3anpera Ilaynu. Ilpasuiio
XyHnna, KneukoBckoro.

4. Ilepuognueckas cucrema JI.11. Menneneesa

5. [lepnoiMYHOCTS U3MEHEHUSI CBOMCTB 3JIEMEHTOB: PaJNyC aTOMOB U MOHOB, SHEPTUU
MOHM3AIMH, CPOJACTBO K D3JIEKTPOHY, AJIEKTPOOTPULATENBHOCTb, OKUCIUTEIbHO-
BOCCTaHOBHUTEIbHAs crtocoOHOCTh. CBsi3p [1.C. co cTpoeHnemM aroma.

6. OcCHOBHBIE TUIIBI XUMUUYECKOH CBsI3U. KOBaJIeHTHAs CBS3b.

7. Teopuss ruOpugu3alii W TeOMeTpHus MoJieKysl. [lodspHOCT M TMONIPU3YEMOCTh
KOBAJICHTHOM CBSA3U U MOJIEKYJI

8. MeKMOIEKYIIIpHBIE B3aUMOACUCTBUSA. BogopoaHas CBs3b.

9. XUMHYECKasi TEPMOJIMHAMMKA

10. XUMUYECKasi KHHETHKA. XUMUYECKOE PABHOBECHE.

11. PactBopel. CriocoOBI BeIpaKeHUsI KOHIIGHTPAIUK pacTBOpoB. CBOMCTBA pacTBOPOB

12. JucnepcHble cucteMsl. [10BEpXHOCTHBIE SIBICHUS

13. PacTBOpBI 371€KTPONUTOB. DIIEKTPOIUTHUECKAST JUCCOIMAIUS

14, Juccoumanus Boasl. Jlucconuanust KUCIOT U OCHOBaHUNA. BomopoaHbIil moka3aTesb

15. [Tpoussenenue pacTBopuMocTH. MoHHO-00MEHHBIE peakiuu. [ uapoans conei.

16. OKHUCIUTEbHO-BOCCTAHOBUTEIHHBIC PEAKITHI

17. [TonsTHE «DNEKTPOAHBIN MOTEHIHUA. DIEKTPOXUMUYECKUE MTPOLIECCHI. DIEKTPOIU3
pacIIaBoB U PaCTBOPOB

18. O6ume cBoiictBa MetaioB. Koppo3ust MeTayuioB. MeTo bl 3aIIUTHI OT KOPPO3HH.

19. KoHcTpykiimonHbie MeTayiel. AmtoMuHuR. XpoM. JKemeso.

20. [Tonmmeper.




21.

Xumudeckast uAeHTU(OUKAIMS, aHATN3 BEIIECTBA

22.

KoHnnentpanuu, cmnocoObl BBIPOKEHUN KOHIEHTPALIUU. 3agava: Bprauciurthb
MIPOIICHTHYIO KOHIIEHTPAITUIO a30THOW KUCIOTHI p=1,05 T/MOJIb, €Clu M3BECTHO, YTO
KOHIIGHTpAIIMS HFOHOB BOIOPOJA B pacTBOpe cocTasiseT 6.33-10° Mons/n

23.

TToHsATHE 0 KBAaHTOBHIX uncnax. HamicaTs sinexrponnsie dopmymsl: Ca?t Sc, FL.

24.

Konnenrpanuuu, crnocoObl BbIpaXEHUH KOHLEHTpaluii.  MOJIsSpHOCTh pacTBOpa
Al>(SO4)s paBua 0,1 wmoas/m, p=1,02 1/Ma, paccuuTaTh OCTAJIbHBIC THIIBI
KOHLICHTPaLUH

25.

Han 1% pactBop H2SO4, p = 1 1/ mi, paccuurate Cm, Cn, Cm, T, y. (MonsgpHOCTS,
MOJIAJIBHOCTb, HOPMAJIbHOCTL, TUTP, MOJIIPHYIO JOJIIO IMMOJTYYCHHOTI'O paCTBopa).

26.

KoHcTanTa paBHOBECHS XUMHUUYECKHUX PEaKIUH. Hamumuire wMareMaTHdecKoe
BBIpaXCHHE KOHCTAHTHI paBHOBecus peakuun: 2A(T) +B2(r) =2AB (r) u onpenenure,
B KaKyl0 CTOPOHY CMECTHUTCSI PAaBHOBECHE TIPH YBEIIMUEHUN OOIIETO JTaBJICHUS.

217.

Ha BoccranoBnenue 7,097 okcuaa JBYXBAJICHTHOTO MeTaiia TpeOyercs 2,241
BOJIOpoJia (H.y.). BEIUMCINT SKBUBAJIEHTHBIE MAacChl OKCHJIA U MeTaula. YeMy paBHa
aTomHas macca Me?

28.

OmnpenenuTh B KaKOM HalpaBlIeHUH OyIeT MPOTEKaTh PEaKIHs MPH CTaHIAPTHBIX
YCIIOBUSX:
COCl; « CO+ Cl.

BemectBo AG k]Ix/Monb
(6{0)] -137,2
COCl, -210,4

29.

CKOpoCTh peakIMy B INOMOTEHHBIX cUcTeMax. (DakTopbl, BIUAIOIIME HA CKOPOCTh
peakuun. 3akoH neiictBus Macc. KoHcranta ckopoctu. CBSi3b  KOHCTaHTBI
XMMHUYECKOT'O PAaBHOBECHS C KOHCTAHTAMHU CKOPOCTEH MPsIMOi 1 00paTHON peakluid.

30.

Brruncnure HopmansHOCTh pactBopa HCI, ecnu ans veitrpanuzanun 20 M pactBopa
HCI u3pacxomosano 10m1 0,2 N pactBopa KOH

31.

[Ipu xakoii TemmepaType CTaHOBHTCS BO3MOXKHBIM CaMOIIPOM3BOJIBHOE MPOTEKaHHE
peakmuu: 2HgO (x)«»> 2Hg(x)+ Oz (r). 3aBucumocteio AH u AS mnpeneGpeus.
Boruncnute AG peakiuu.

BemectBo

AH k]Ix/Monb

AS JIx/monpeK

HgO(x)

-90,8

70,3

Hg (k)

0

76,1

O2(r)

0

205,4

32.

Bopopoansiii nokazatens. Beraucnuts pH 0,01N pactBop H2SOs, 0=1

33.

Xumuueckoe paHoBecue. [lpunmun Jle-lllarenbe. Omnpenenutrb, B  KaKOM
HaIIPaBJICHUU IIPOU30UIET CMELICHUE PAaBHOBECHUS XMMUYECKOM pPEaKIUu:

2NH3 <> N2(r) + 3H2(r ) AH=+92,4

Ipu:

a) MOBBIILICHUU TEMIIEpaTyphbl

0) MOHMKEHUHU JaBJICHUS

B) YBEJIMYEHUN KOHIeHTpanuu N

34.

CTGXHOMGTpH‘-I@CKI/Ie 3aKOHbI XHMHH, 3adKOH DOKBHBAJICHTOB, MOJIAPHBIC MAaCChI
9KBUBAJICHTOB BEIIECTB. OKCHJOB, KHCJIOT,COJled M ocHoBaHmi. 3amaua: 2,705 T
XJIopuJa TPEXBAJIEHTHOTO MeETallla B3aUMOJEHCTBYET C 2I THAPOKCHIA HATpUs.
OrnpeaenuTh SKBUBAJICHTHYIO MacCy MeTaslia.

35.

Berauciurs DJIC konuenrpaionnoro snementa (—)Ag/0.001MAg*//0.1Ag*/(+)
Kaxkwue nmpoiieccel mpoTeKaroT Ha KaTo/Ie U aHOIe?

36.

Peaknus mpotekaer mo ypaBHeHuio Nz + Oz = 2NO. KoHueHTpanmuu HCXOTHBIX
BemecTB A0 Havana peakuuu Obutd [N2]= 0,049 momw/n, [O2]= 0,01 wmoib/m.
BrruncnuTe KoHIIEHTpaIwio 3Tux BemecTs, koraa [NOJ= 0,005 momns/m.




37.

Ha neitrpanuzamuio 0,943 r dochopuctoit kucnoret H3POs uzpacxomoan 1,291 r
KOH. Bebluucnure KOJIMYECTBO BEIIECTBA HSKBUBAJIEHTA, MOJIIPHYIO Maccy
9KBHUBAJICHTA U OCHOBHOCTh KHCJIOTHL. Ha OCHOBaHWM pacueTa HANMIIUTE YpaBHEHUE
pEaKIH.

38.

Oueprust [ m66ca (cBoOoaHAS dHEPrHsl) U e€ N3MEHEHHE NPU XUMHYECKUX PEaKIIUsIX.
HamnpasineHne XuMHUYECKUX IIPOLIECCOB.

Tonb3ysch 3HaueHnsME AG,, Pearnpyromux BEWIECTB, BhrauciuTe AGY, peaxuum
SO, (r)+2H,S(r)=3S(x)+2H,0 () u omnpejenuTe, MOXKET JIM OHA OCYIIECCTBHThCS
IpY CTAaHIAPTHBIX YCIOBUIAX.

Bemecrso AGy, k]I /MOTB
SO2(r) - 300,4

H2S(r) -33,01

S(x) 0

H20(r) -228,1

39.

XapakTepucTuka HOHHOH cBsi3u CTerneHb MOHHOCTU CBSI3U. D(()EKTUBHBIN 3apsn U
CTCIICHb OKHCICHHMS aTOMOB. (OCHOBHBIE THIIBI KPUCTAJUIMYECKUX CTPYKTYP.
OnemeHTapHas siuelika. KoopImHaMoHHbIE YnCila aTOMOB.

40.

Moryr 1M TpPOUCXOIUTh OKHUCIHTEIBHO-BOCCTAHOBHTEIBHBIC PEAKIIMH MEXIY
BemectBamu: a) NHz u KMnOs; 6) HNO2 u HI; B) HCl u H2Se? Ilouemy? Ha
OCHOBAHHMHU DJICKTPOHHBIX YpaBHEHHH paccTaBbTe KOI(D(MUIMEHTHI B ypaBHEHUH
peakuuu, uaymieit mo cxeme: KMnOs + KNO2 + H2SO4 — MnSO4 + KNO3 + K2SO4
+ H20.

41.

Kakoii ctoco6 00pazoBaHus KOBaJICHTHOW CBSI3U SIBIISIETCS JOHOPHO-AKIIENTOPHBIM?
Kakne xummueckue cBasu B umoHax BF, ? Vkaxwure nonop m axuenrop. Kak

OOBSICHATB TETPASAPUIECKOE CTPOCHHE HOHA?

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera rnpeacTabieHsl B Taduuie 16.

Ta6mumia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera

Ne n/mt Ilepeuenp BonpocoB (3agay) it 3ayera / nud . 3agera

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUSI KYpCOBOM paboThI

MpEeICTaBICHBI B Ta0wmie 17.
Ta6mmia 17 — [lepedenn TeM i KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOM paOOTHI

Ne i/t

[IpumepHbIi TepeyeHb TEM I KypCOBOTO IPOSKTHPOBAHNUS/BBITIOTHEHUS
KYpPCOBOM pabOTHI

Y4eOHBIM IIIAHOM HE MPEIYCMOTPEHO

BOHpOCBI AJig IIPOBCACHUA HpOMG)KyTO‘IHOﬁ arrecCtalluu B BUAC TCCTUPOBAHUA

MpeICTaBICHBI B TabnwuIe 18.

Ta6mmia 18 — [TpumepHsIii mepedeHb BONPOCOB ISl TECTOB

Ne i/t

IIprMepHbIil mepedeHb BOMPOCOB JIJIsl TECTOB

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOMIMXCS 3a04HON (HOpMBI

0o0ydJeHwus1, mpeacTaBiieHbl B Tadmie 19.

Tabmuua 19 — IlepeyeHb KOHTPOJIBHBIX paboOT

Ne i/t

IlepeueHb KOHTPOIBHBIX PabOT

He npenycmorpeno




10.4. Meroanueckue MaTrepHuabl, OTIPEIEISIONINE MIPOIIETYPhI OLICHUBAHUA
WHIUKATOPOB, XapaKTEpU3YIOIMUX JTambl (HOPMHUPOBAHUS KOMIETCHIIMA, COAECpXKATCS B
JOKAJIbHBIX HOpMaTUBHBIX akTax [YAIIL, pernaMeHTUpYyIOIIMX MOPANOK U HPOUEAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTaIllMi 00YJaroIIUXCs
I'VAIIL

11. Meroaudeckue yKazaHus Uit 00YJIarOIIUXCs IO OCBOCHUIO TUCITUTIIAHBI

11.1. Meroauyeckue yKazaHus I OOYYarOMIMXCS 10 OCBOCHHIO JICKITMOHHOTO
Marepuana

OcHOBHOE Ha3zHAauYeHHWE JICKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
rIyOoOKoe W SCHOE W3NIOKeHHEe ydeOHoro marepuana. Ha3HaueHue COBPEMEHHOU JIEKIUU B
paMKax TUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIUIO MO TeME, a B OCBOCHHH
dbyHIaMEHTAIBHBIX TPOOJIeM IUCHHIUIMHBI, METOJOB HAYYHOTO T[O3HAHUS, HOBEHIIHX
JTOCTYDKCHUH HayYHOW MBICIH. B ydeOHOM mporiecce JIEKIHs BBITIOJIHSIET METOJ0JI0THYECKYIO,
OpPraHU3alMOHHYI0 U WHPOPMALMOHHYIO (YHKIMU. JIEKIusl pacKpbIBAaeT MOHATUWHBINA ammapar
KOHKPETHOW 00JiacTh 3HaHUs, €€ TpoOJEMBbI, JaeT IEIbHOE MPEJCTaBICHUE O IAWCIUILUIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C JPYTUMU AUCIUTUTMHAMM.

[TnaHrpyeMble pe3yIbTaThl IPH OCBOCHUH 00YYAOIITMMHUCS JICKIIMOHHOTO MaTepHaIa;

— TIOJIy4YEHHUE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBA3AaHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONPEEIISICTCS LEJIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

—  TIOJIyYEHHE OTBITAa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pa3BuTHE TNPO(ECCHOHANBHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbBHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEPECa, HEOOXOIUMOTO IS CAMOCTOSITEIIHHOM PaOOTHI;

— TIONyYeHHE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHA HAYKH W TEXHHUKH H O
MIPOTHO3€ WX Pa3BUTHS HA ONFKAUIIINAE TOJIBI;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopMyTUPOBKax);

— TIOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTPALMEN CIIAIOB U
WCIIOJIb30BAaHUEM pPa3/laTOYHOr0 MarTepuajga MpU TPOBEACHHUU KOPOTKHX JTUCKYCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK 10 JUCIUTIIHHE.

CTpyKTypa MpeIocTaBICHUS JICKIIMOHHOTO MaTepHraa;

Berynnenue — yacth JEKIUH, 11eJ1b KOTOPOU - 3aMHTEPECOBATh U HACTPOUTH AYJUTOPUIO HA
BOCIIpUATHE ydyeOHOTO MaTepuasia. B ero cocraB BXoasaT: (GOPMYIHpPOBKA TEMbI JIEKIIHH,
XapaKTepUCTHKA €€ — MPOo(heCCHOHATFHON 3HAYMMOCTH, HOBU3HBI U CTENICHH U3yUYE€HHOCTH, EJIH
JIEKIMK; W3JI0)KCHHE TUIaHa JISKIIMH, BKJIFOYAIONIET0 HAMMEHOBAHUS — OCHOBHBIX BOIIPOCOB,
MO/JICKAIINX PACCMOTPEHUIO Ha JICKIIMH;  XapaKTEPUCTHKA PEKOMEHIYEMOH JUTEPaTyphl,
HEOOXOMUMOM ISl OpPraHM3alMM CaMOCTOSITEThbHOW pabOThl CTYAEHTOB; PETPOCIEKIINS-
HallOMHHAHAE O BOMPOCAX, PACCMOTPCHHBIX Ha— TNPONUIONW JIEKIUH, CBSI3b WX C HOBBIM
MaTepuaioM, yKa3aHH€ Ha €ro pojib, MECTO M 3HAUYCHHE B JAHHOW AMCIUIUIMHE, a TaKXe B
CHUCTEME JPYTUX HAYK.

OcCHOBHast 4acCTh - U3JI0KEHHUE COJEPKAHUS JIEKI[UU B CTPOTOM COOTBETCTBHHU C
MPEIIOKCHHBIM TUTAHOM. BKJTIOYaeT pacKphIBAlOMMKA TEeMY JICKIIMM KOHIENTYalbHBIA U
(dakTUYeCKUi MaTepual, €ro aHaiu3 W OIEHKY, pa3lIM4Hble CIOCOOBI apryMEHTalluu |
JTIOKa3aTeJIbCTBA BBIIBUTAEMBIX TCOPETUUCCKUX TTOJIOKCHHUH.

3akiroueHre - TMOABEACHHME O0Omero wurora Jeknuu, o0o0OIeHne wmarepuana,
(GbopMyIUPOBKa BBEIBOIOB IO TEME JICKIIUH; OTBETHI HA BOMIPOCHI CTYIEHTOB.

Jns Hajsexalero OCBOCHHUSI Kypca XMMHUHU HCIHOJIB3YIOTCS CIELUANbHBIE HAarJisIHbIE
CpeIcTBa, C MOMOINBIO KOTOPBIX MOXHO TIE€pelaBaTh CTyICHTaM WH(OPMAIMIO O BEIIECTBAX,
00BeKTaX W CymecTBe (DU3MYECKMX U XUMHUYECKUX TMpeBpalieHuid. J|eMOHCTpanus OIBITOB,




MOZACIIN KPUCTATIINYCCKUX peH_IéTOK, TaGHI/ILH:I U IUTaKaTbl C SHCPICTHUYCCKUMHU JUarpaMmMaMun
00pa3oBaHMs MOJICKYJI, PEaKIIUi ¢ KaTaJu3aTopaMu U 0€3 HUX | T.I.

OcyIiecTBiIeHre KOHTPOJS 3a BEICHHEM CTYACHTaMU KOHCIEKTa— JICKIUH; OKa3aHue
CTYZICHTaM IOMOIIM B BEICHHM 3allUCH JICKIWU — (aKICHTUPOBAHHE HM3JIOKEHUS MaTepuaa
JICKIMH, BBIJEIICHUE TOJOCOM, MHTOHANMEH, TEMIIOM peur Hanbolsiee BaXHOW WHQOpMAINH,
HCIIOJIb30BAHUC 11ay3 JJIA 3allMCH Ta6J'II/ILI, CXGM)

11.2. Meroauueckue ykazaHus I OOy4aroIIMXCS MO BBIMOJIHEHUIO J1a0OPaTOPHBIX
pabor

B xozme BeImonHEHHsS Ja0OpaTOpHBIX paboT oOyyaromMHcs JOJKEH YIriyOuTh u
3aKpeNUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJA/JIETh COBPEMEHHOM METOJIMKON M TEXHUKOU
IKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(UKAIMOHHONW XapaKTEPUCTHKONW OO0Yy4arolerocs.
Brimonnenue nabopaTopHbIX paboOT COCTOUT M3 IKCIEPUMEHTANbHO-TPAKTUYECKOM, pacueTHo-
AQHAJIMTUYECKOMN YaCTel U KOHTPOJIBHBIX MEPOIIPUATUH.

BrimonHenne mabGopaTOpHBIX pabOT OOydYarOmUMCS SIBIISIETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] TUCHMIUIMHBI, OIpeNeIsieMOi y4eOHBIM IIJJAHOM, W OTHOCUTCS K CpEICTBaM,
o0ecreunBaroIMM pPElIeHrE CIETYIOIMNX OCHOBHBIX 3aj1a4 00y4arolerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBAaHHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOW JUCIMUILINHBL,

— 3aKpeIUICHHE, pa3BUTHE U JETAIN3ALUS TEOPETHUECKUX 3HAHUM, MOJYyYEHHBIX Ha
JCKITHSIX;

— TIOJy4eHHE HOBOW MHGOPMAIIMH TI0 U3y4aeMOU TUCITUIUINHE;

— TmpuoOpeTeHrne  HaBBIKOB  CaMOCTOATEIBbHOHW  paboOThl ¢ J1abOpaTOpPHBIM
000opyI0BaHUEM U MPUOOPAMH.

3ajilaHue ¥ TpeOOoBaHUA K IPOBEJICHUIO Ja00paTOPHBIX paboT

1. Xumwusa : XuMuuecKue peaxiyu, BbI3bIBAIOIIME AIEKTPUUYECKUI TOK, 3JIEKTPOIAHbBIE
MOTEHIMANBI ¥ SJIEKTPOABUKYIIHME CHIIBI : [ DIEKTPOHHBIN pecypc]| : METOIUYECKHE YKa3aHUs K
BBINOJIHEHHIO J1abopaTtopHoil pabotsl / C.-Iletep6. roc. YH-T a’3pOKOCM. MPUOOPOCTPOCHUS ;
coct.: }O. C. Hukonaes, T. E. KpsutoBa. - DnektpoH. TekcroBbie aaH. - CII6. : U3n-Bo I'YAII,
2015.-19c.

2.  Xwumusa. TermoBoit 3¢ dekT (FHTAIBNHA) XUMUYECKOW peakiuu : [ DIeKTPOHHBII
pecypce] : MeToaMUYecKre YKa3aHus K BBIIOJHEHUIO TabopaTopHoit pabdotsl / C.-Iletepb. roc. yH-
T a’pokocMm. mnpubopoctpoenus ; coct.: 0. C. Huxomae, T. E. KpbuioBa. - DnekTpoH.
texkcToBble nad. - CII0. : U3a-Bo I'VAIL 2015.-17 c.

3.  Xumus : DOKBUBaJEHT. 3aKOH OHKBUBAJICHTOB : [ OIEKTPOHHBIM pecypc]
METOAMYECKHE YKa3aHHs 110 BBINOJHEHHUIO JabdoparopHoil pabdorel / C.-Ilerep6. roc. yH-T
aspokocm. mpubopoctpoenus ; coct.: T. E. KpsioBa, U. B. OrypiioBa. - D1eKTpoH. TEKCTOBBIC
nmad. - CII6. : Uso-so I'VAIL 2016. - 15 c.

4. Xwumus. Koppo3ust MeTasiioB : [ DIEeKTpOHHBIA pecypc] : METOIUYECKHUE YKa3aHUsI 110
BBITIOJTHEHUIO J1abopaTopHBIX padot / C.-IleTepl. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHUS ; COCT.:
1O. C. Hukomnaes, T. E. KpsinoBa. - DnekTpoH. TekctoBbie aaH. - CII6. : U3a-so I'YAIL 2016. -
27 c.

Crpykrypa u dhopma oTyeTa 0 1abopaTopHOM paboTe

1. Iens paboTHI.

2. JlaGopaTtopHoe 000opyaOBaHUE.

3. Omnwucanue 3KCIIEpUMEHTA.

O06paboTka pe3ynbTaToOB

TpeboBanus k 0hopMIICHUIO OTYETA O JIAOOPATOPHOI paboTe

1. Otuér momwKeH coiepkaTh TUTYJIBHBIH JIMCT, a €ro COJEpKAHHE COOTBETCTBOBATH
odopmiienuto, cormacuo 'OCT 7.32-2017. (3anmonHeHHBIE TAOIUIIBI C MTOTy4YEHHBIMH
IKCIIEPUMEHTAIBHBIMEI JaHHBIMH) HopMaTuBHasi JOKyMeHTaIusi, HeoOXoaumas st




oopmienus, IIpUBE/ICHA Ha AJIEKTPOHHOM pecypce I'VAIL:
https//guap.ru/standart/doc

2. BbInoNMHEHB HEOOXOAUMEBIE PACUETHI.

3. Tloctpoensl rpaduueckue 3aBUCHMOCTH OT 33JaHHBIX MTapaMETPOB.

4. CpenaHbl BLIBOIEL

5. BrbImosHEeHB! KOHTPOJBHBIE 33JJaHUS HAa TEMY JIaA0OpaTOPHOU paboThI

11.3. Meroauyeckue yka3zaHusl JUIsi OOYYalOUIUXCS IO TMPOXOXKIACHHUIO KYypCOBOTO
POCKTHUPOBAHMS/BBITIOIHEHUS KyPCOBOM PabOTHI
Y4eOHBIM IUTAaHOM HE TPEIYCMOTPEHO

11.4. Meroauyeckue yKa3aHUs JUIsl OOyJaIOIIUXCS 110 TPOXOXKICHUIO CaMOCTOSTEIbHOMN
paboThI

B xone BBIMOMHEHMS] CaMOCTOSITEIFHOW pabOThI, 00yJarOUIUiiCs BHITIOJIHAET PaboTy 1o
3aJaHUI0O ¥ MIPU METOJUYECKOM PYKOBOJCTBE INpPENOAaBaTelis, HO 06e3 ero HemocpeaCTBEHHOTO
y4acTusl.

B mporecce BBIMOTHEHHUS CaMOCTOSITENBHON paboThl, y oOyuaromierocs (Gopmupyercs
1enecoo0pa3Hoe MIaHUpOBaHHE pabovyero BpeMeHHU, KOTOPOe MO3BOJISIET UM pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOCHHMM M CHUCTEMATH3aLUU NPUOOpETAaeMbIX 3HAHMH, 00ECHeYyMBAECT BBICOKHMA
YpOBEHb YCIEBAEMOCTH B TMEPHOJ OOYy4YEHHs, MOMOTaeT IOJYyYUTh HAaBBIKU IOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MetoauyeckumMi ~ MaTepuaiaMH,  HANpaBISIONMMH  CaMOCTOSITENIbHYIO  paboTy
00y4JarOIIUX CASBISIOTCS:

— y4eOHO-METOAMYECKH MaTepHal Mo JUCIUILINHE;

11.5. Meroauueckue yKazaHusi JUIsi OOy4aroOIIMXCS MO MPOXOXKICHHIO TEKYILIETO
KOHTPOJIS YCIIEBa€MOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauecTBAa 3HAHUMI
00y4aromuxcsi, OCYIIECTBIIEMOTO B T€YEHHE CEMECTpa C IIeJIbI0 OI[CHUBAHHS XO0/a OCBOEHUS
JUCITUTUIAHBI.

1. 3ammTa 1a60paTOPHBIX pabOT

2. BeInosiHeHre MPOBEPOYHOM pabOThI 10 TeMe JabopaTOpHOI paboTHI

3. penieHue 3a1a4 1Mo TeMe J1abopaTopHO pabOoTHI.

11.6. Meroauyeckue ykazaHus I 0OOyJaroUIUXCs MO MPOXOXKICHUIO MPOMEXYTOUHOM
arrecralquu.

[MpomexxyTounass  arrectaiusi  OOydarOMIMXCsl — TpEAyCMaTpuUBacT  OLCHUBAHHE
IPOMEKYTOYHBIX M OKOHYATENLHBIX PE3yJIbTaTOB 00ydeHus 1o aucuuruimHe. OHa BKIIOYAET B
ceost:

— D9K3aMeH — ¢opMma OICHKH 3HAHWHA, IOJyYCHHBIX OOYdYalONmIMMCs B IpOIecce
N3YUCHUA Bcel JUCHUITIIIMHBI UJIN €€ 4aCTH, HABBIKOB CaMOCTOSITCIILHOU paGOTBI, CHOCO6HOCTI/I
NPUMEHATh WX JUIS PEHICHUs MPAaKTUYECKHX 3a7ad. DK3aMeH, KaKk NpaBWiIO, TPOBOIHUTCS B
Nepuoj] SK3aMEHAIIMOHHOW CECCHHM W 3aBEPINAeTCs AaTTECTAI[MOHHON OIICHKOW «OTIHYHOY,
«XOPOIIOY», «YIOBICTBOPUTEIEHOY, KHEYIOBICTBOPUTEIHEHO.



Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHrne N3MEHEHHUH W JOTTOTHEHUH

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




