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AHHOTALIUA

Jucuummmna «XuMus» BXOAUT B 0a30BYIO 4acTh 00pa30BaTeIbHON MPOrpaMMbl OATOTOBKH
obyvaronuxcst 1o crnenuanbHOcTH  25.05.03  «TexHuueckass »dKcIulyaTalds TPAHCIIOPTHOTO
panroo0OpyOBaHUs» HAMpPaBICHHOCTh «TexHudeckas OKCIUTyaTallds pPaguodJIeKTPOHHOTO
000pyI0BaHUS BO3AYITHBIX CYIOB U a3pornopToBy. {uctumimuna peanusyercs kadeapoit Ne3 1.

JucuumuHa HaleneHa Ha OpMHUPOBAHUE Y BBITYCKHUKA

OOIIEKYIbTYPHBIX KOMIETEHIIMNA:

OK-10 «crocoOHOCTh MCIIOB30BATh MPUEMBI IIEPBOM MOMOIIM, METOABI 3aIUTHI B YCIOBHIX
YpE3BBIYANHBIX CUTYAIUN»;

o0menpodecCHOHaTbHBIX KOMITETEHITUH:

OIIK-7 «BnageHWe OCHOBHBIMH METOJIaMU 3alIUThl IPOU3BOACTBEHHOTO IMEpCOHATIA U
HaceJICHUS OT BO3MOXKHBIX TTOCIICJICTBUN aBapuid, KaTracTpod, CTUXHUHHBIX OCICTBHI.
Conepxkanue TUCHUILIMHBI OXBAaTBHIBAET KPYT BONMPOCOB, CBsI3aHHBIX ¢ Coaep:kaHue JUCHUTIIMHBI
OXBAaThIBAa€T KPYI BOIPOCOB, CBA3aHHBIX C O3HAKOMJICHHEM HCTOPUU XHMHUHU, a TaKXKe C
OCHOBHBIMH HAIIPABJICHUSIMU U TEHACHIIUSMU PA3BUTHUSI COBPEMEHHON XMMUM. DTa HAyKa U3ydaeT
MaTepuaibHBId MHp, 3aKOHBI €r0 Pa3BUTHS, CHEIU(PUYECKYI0O XMMHUYECKYI0 (OpMY JBHKEHUS
MaTepuu. B mporecce nu3ydeHusi XUMUU BhIPA0AThIBACTCS HAYUHBIN B3I HA MUAD. 3HAHUE XHUMHH
HEOOXOAMMO ISl TUTOJOTBOPHOM TBOPYECKOW NEATETLHOCTH OakamaBpa 000 HAmpaBiIEHHOCTH.
3HaHHEe XMMHU TIO3BOJSIET CHOPMHPOBATH COBPEMEHHOE HAy4HOE IMPEACTAaBICHHUE O MAaTEpHH,
BEIIECTBE KaK OJHOM M3 BHJIOB ABHXKYIIEWCS MaTepuu, MEXaHHW3ME MpEeBpallleHuid XUMUYECKHX
COCIMHECHUH, CBOMCTBAX MAaTEPHUAIOB O XMMHUYECKUX IPOLECCAX B COBPEMEHHOM TexHuke. IIpu
U3YYEHUU Kypca XMMHUU HEOOXOIHMMO IMPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJIAJETh TEXHHKOW
XUMHUYECKHX pacyeToB, BBIPAOOTATh HABBIKM CAMOCTOSITEIILHOTO BBIMIOJIHEHUS XUMHUYECKUX
JKCIIEPUMEHTOB U o00o00menust QaxrtoB. [loHMMaHHWe 3aKOHOB XHMHUH TIOMOXET CTYIEHTY B
pEelIeHHH  SKOJOTHMYECKHUX MpoOieM. 3HaHWE Kypca XMMHH HEOOXOAMMO | IS TOCIEIYIOIIEeTO
YCIIEIIHOTO U3yYEHUS CIeMATbHBIX AUCLIHUTUINH.

[IpenogaBanue MUCHUIUIMHBI MPEAYCMATPUBACT CIEAYIOIMHe (HOpPMBI OpraHHM3aIi y4eOHOTO
mporiecca:  JIGKIMH, JabopaTOpHble pabOTHI, CcaMOCTOATENbHas pabota oOywaromerocs,
KOHCYJIbTAll1

[TporpaMMoil TUCHUIUIMHBI TPEIYCMOTPEHBI CIAEAYIOUINE BUABI KOHTPOJIS: TEKYIIUNA KOHTPOIb
yCIIEBaeMOCTH, IIPOMEKYTOUHAS aTTecTalus B GopMe IK3aMeHa.

OO6mmast TpyA0€MKOCTh OCBOCHHSI TUCIIUIUIMHBI COCTABIISIET 3 3a4€THBIX eMUHUIIBI, 108 "acos.
SA3b1K 00yUeHUs IO TUCIUTUINHE «PYCCKHI.



1. IlepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00yUYeHUs MO JUCHUIINHE

1.1. Heau npenoaaBaHus JUCHUNIHHBI

Llenp maHHOW AMCUUIUIMHBI — YCBOCHHME CTYACHTAMH TEOPETUYECKMX OCHOB OOIIEH XUMHH,
XMMHHU BaKHEHUIINX 3JEMEHTOB M MX HEOPraHWYECKUX COCAUHEHUH, (hOPMHUPOBAHUE XUMHUECKOTO
MBIIIJICHUS] y CTYAEHTOB. Pa3BUTHE HABBIKOB HCIIOJIIB30BAaHUS CBEACHUN O (U3MKO-XMMHUYECKUX
CBOMCTBAX PA3IMYHBIX CHCTEM JUI1 CHUHTE3a COOTBETCTBYIOIIMX COCAVMHCHHWM,  BBIIIOJIHECHHE
TEPMOJMHAMMUYECKUX W  KHHETHYECKHX  pacyeToB; TNPUOOpPETEHHE HEKOTOPOro  OMbITa
9KCHEPUMEHTAJIbHBIX HCCIEIOBAaHMN A pa3pabOTKM  HOBBIX METOAOB CHHTE3a M IPHUIAHMS
MaTepuajaM 3aJaHHOM CTPYKTYpbl M KOMIUIEKCa CBOHMCTB. IlpeacraBieHue BO3MOXHOCTH
CTYAEHTaM pa3BUTh U IPOAEMOHCTPUPOBATH HABBIKU B 00JIACTH HHHOBALIMOHHBIX TEXHOIOTUH.

1.2. TlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00YUYEeHHUSsI MO TUCIHUIJINHE, COOTHECEHHBIX €
IUIAHUPYEeMBbIMU pe3yJbTatamu ocBoenusi OI1
B pesymprate OCBOEHHS JUCHUIUIMHBI OOydYaromuics JOJKEH 007aaaTh  CICAYIOIMIUMHA
KOMIIETEHIIUSIMU:
OK-10 «cmocoOHOCTh HCIOIL30BaTh MPUEMBI MEPBOM IMOMOIIHM, METOIBI 3alIUThl B YCIOBHIX
YPE3BBIYANHBIX CUTYALIUN»:

— 3HaTh - TEOPHUIO YINPABICHUS PUCKAMH U €C COLMAJIbHBIC, TEXHOTEHHbIE U SKOHOMUYECKUE
MEXaHU3MBI
— yMETh - OIICHHBATh BO3MOXHBIM PHUCK TOSIBICHHUS JOKAIBHBIX OIMACHBIX W YPE3BBIYAMHBIX
CUTYaINi, MPUMEHAITh CBOEBPEMEHHBIE MEPHI TI0 JIUKBUAIIUN UX TOCIEACTBUN;
— BJIQJIETh HAaBBIKAMHU - YMEHHUSMH TIO 3aIUTE XU3HU U 370POBbSI B YCIOBHUSX YPE3BBIYAHBIX
CUTYAIINH, TI0 TUKBUAAIMH UX MTOCIECACTBUI M OKa3aHUIO CaMO— U B3aMOTIOMOIITH.
— HMETh OMBIT JeATeNbHOCTH - CHIOCOOHOCTHIO OPraHU30BBIBATH CIIACATENIBHBIE Pa0OTHI B
YCJIOBHSIX UPE3BBIYANHBIX CUTYAIIUH PA3IMYHOTO XapaKTepa,;

OIIK-7 «BJIAACHUC OCHOBHBIMHU MCTOJAMU 3alIUTHI NPOU3BOJCTBCHHOI'O MCPCOHATIA U HACCICHUA
OT BO3MOXXHBIX TIOCIICJICTBUN aBapuid, KaTacTpod, CTUXHUHHBIX OCICTBHIN:

— 3HaTb - XapaKTePUCTUKHU OIMACHOCTEH MPUPOJHOTO, TEXHOTEHHOTO U  COLHUAJIBLHOTO
MIPOUCXOXKICHHUS,

— YMETb - OCYLIECTBIIATH MEPOIPUATHS 110 3aIUTE YYALIUXCS U TEPPUTOPUN OT YPE3BBIYANHBIX
CUTYallMi TEXHOT€HHOTO U MPUPOAHOTO XapaKkTepa.

— BJIAJICTh HABBIKAMHU - I'PAMOTHO NPUMCHATH NPAKTUICCKHUEC HABbLIKU O6CCH€‘-I€HI/I$I 6630HaCHOCTI/I B
OIACHBIX CUTYyaLUsX.

— UMETh ONBIT JIEATENBHOCTH - (HOPMHUPOBAHMSA Yy YYalIUXCs ICUXOJOIMYECKON YCTOHYMBOCTHU
MOBE/ICHUS B OMACHBIX M YPE3BBIYAMHBIX CUTYalUAX: OEPEKHOTO OTHOLIEHUS K CBOEMY 3/I0POBBIO,
OKpYXKaroIlEeH Cpee;

2. MecTto nucuuninHbl B cTpykType OIl

Jucnunnuna OGa3upyeTcsi Ha 3HAHWSIX, paHee MPUOOPETCHHBIX OOYJAIOUTUMHUCS TPH H3YYCHUH
CIIEAYIOIUX TUCIUIUINH:

— Maremarnka. MaTeMaTH4YeCKUN aHAJIN3;

— Owusuka.
3HaHMs, TOJY4YEHHBIE MpU M3YYEHUM MaTepuajga JaHHOW JUCLUUIUIMHBI, HMEIT Kak
CaMOCTOSITEIIbHOE 3HAUYCHHE, TaK M UCTIOJB3YIOTCS TIPU U3yUYE€HUU IPYTUX TUCIHILIAH:

— DKonorus;

— be3omacHocTh KUBHCACATCIIbHOCTH.



3. OobeMm qucnumianHbl B 3E/akagem. yac
Jannbie 006 o0mieM oObeMe AUCIUILUIMHBI, TPYJAOEMKOCTH OTIIEIBHBIX BHUIOB y4eOHON pabOTHI 1O
TMCUUIUIMHE (M pacipeaeseHue 3TOi TPYA0EMKOCTH TI0 CeMeCTpaM) MpeIcTaBlIeHbI B Tabuuie 1

Ta6mmma 1 — O6beM U TPYJ0EMKOCTh JUCITUTIITHHBI

Bux yde6HO#t paboThI TpymoeMKOCTh 110
Bcero
cemecTpam
Nel

1 2 3
OO0uas Tpya10eMKOCTh 3/ 108 3/ 108
aucHuIInHbI, 3E/(4ac)
AyoumopHnbwle 3anamus, BCETO Jac., 51 51
B mom uucne
nexuuu (JI), (dac) 34 34
[IpakTudeckne/ceMuHapCKUC 3aHATUS
(I13), (uac)
naboparopubie padotsl (JIP), (uac) 17 17
KypcoBoii mpoekT (padora) (KII, KP),
(qac)
DK3aMeH, (4ac) 36 36
Camocmoamenvnas paboma, Bcero 21 21
Bua npoMekyTOYHOT0 KOHTPOJIS: OK3. OK3.
3aueT, mudd. 3aueT, 3k3ameH (3ader,
dudd. 3a4, Ik3.)

4. Coaepxxanune JTUCHMILTHHBI
4.1. PacnpenesneHue TPy10eMKOCTH JUCHUNIHHBI

1o pasjejiaM U BUJAaM 3aHATHI

Pazenst 1 TeMBl AUCHUILTNHBI U MX TPYAOEMKOCTh MPUBEICHBI B TAOIUIE 2.
Tabmuia 2. — Pa3aensl, TeMbl JUCIUTIIUHBI K UX TPYAOEMKOCTh

Paznensl, TeMbI JUCLIMIIINHBI

Jlexun
(gac)

I13 (C3)
(dac)

JIP
(uac)

KII
(uac)

CPC
(gac)

Howmep pasnena

HasBanue u comepxanue pa3eioB U TeM JEKIIMOHHBIX

3aHATHI
Cemectp 1
Pasnen 1: Beenenue B XUMUIO 1 5 2
Temal.l.IlonaTre BelmecTBa u 1 1 1
XUMHYECKON peaKIiu, OCHOBHBIC
OTIpEICTICHUSI.
Tema 1.2 2

CTCXI/IOMeTpI/I‘IeCKI/IC 3aKOHBI.
chH,Z[aMeHTaJII:HBIG IIOHATUA U
3aKOHBbI XUMHUHU.




Tema 1.3. CiocoOsI onpeneneHus
KOJIMYECTBA BEIIECTBA, 3aKOH
3KBHBAJICHTOB.

Pazgen 2. Ctpoenue BemiecTBa

10

Tema 2.1. OcHOBHEIE CBEIEHUS O
CTpOGHI/II/I aTOMOB, KBAHTOBBIC YHCJIA.

Tema 2.2. Ilepuoauueckuii 3axox [1.1.
Menneneena.

Tema 2.3. XuMudeckasi CBSI3b, BUIEI
XHUMHUYECKOU CBS3H.

Tema2.4. MeToy BaJCHTHBIX CBSI3CH,
KOBAJICHTHAs CBA3b.

Tema2.5. MeToa MOJEKYISIPHBIX
opOuTanei.

Tema2.6. HeBaneHTHBIE TUIIHI CBS3CH:
HOHHAaiA CBA3b, MCTAJIJINYCCKAA CBA3b,
BOJIOpOJIHAs CBsI3b, CHIIbI BaH-71ep-
Baannbca.

Pazgen 3. XumMuuyeckue CUCTEMBI.
OO6mre 3aKOHOMEPHOCTH XUMHUYECKHIX
MPOIIECCOB.

15

Tema 3.1. DHepreTrika XUMHUYECKHX
IPOLIECCOB, BHYTPEHHAS DHEPI U,
SHTAJIBIINS, SHTPOIIHSL.

Tema 3.2. sneprus ['n66ca,
HAaIPaBJICHHOCTh XUMHYECKUX
MPOIIECCOB, XUMHYECKOE U (pa3oBoe
paBHOBECHE.

Tema 3.3. CKOpOCTh XMMUYECKOI
PEaKIMH U METOJIbI €€
peryJMpoBaHus, 3aKOH IEUCTBUS
Macc,

Tema3.4. DHeprus akTUBALIUH,
ypaBHEHHE AppeHunyca, IpaBuiIo
Bant-T'odda, karanuzatopsr u
KAaTaJTUTHYECKUE CUCTEMBI.

Tema 3.5.PacTBOpBI, TUCTIEPCHBIE
CHCTEMBI, CTIOCOOBI BBIPaKEHUS
COCTaBa PacTBOPOB

Tema3.6. DnexTpoauTHIecKast
IMCCOLMALUs, BOAHBIE PACTBOPHI
3JIEKTPOJIUTOB, BOAOPOIHBIN
MOKa3aTeb, pEaKIMi OOMEeHa,
TUAPOIIN3 COJIEH.

Tema3.7.CBoiicTBa pa30aBiIeHHBIX
PacTBOPOB HEIJIEKTPOIUTOB, BOIHBIC
PacTBOPHI ANEKTPOJIUTOB, 3aKOH
pazbasnenust OcTBambaa, 3aKOHBI
Payns.

Pasnen 4.OcHOBEI
AIEKTPOXUMHUECKHUX MPOIIECCOB.




Tema 4. 1.0KHCIUTEIHHO- 1

BOCCTAaHOBUTEIHHBIC PEAKIIHH

Tema 4.2 . XUMHYECKUE HCTOYHUKH 1 4 2
ANEKTPUYECKOTO TOKA.

I'anpBaHMYECKUE DIIEMEHTEI.

Tema 4.3.01€eKTponu3, 3aKOHBI 1 1
Dapagest.

Tema 4.4.Koppo3sust u 60pb0a ¢ HEl. 1 4 1
Pazgen 5: CBoiicTBa NpOMBIILIEHHO- 4 3
Ba)KHBIX DJIEMEHTOB M UX COCIMHEHMI

Tema 5.1. Kitaccel XMMHYECKHX 2 2
COEMHEHHH, CBOMCTBA IPOMBIIIJIEHHO

Ba)KHBIX DJIEMEHTOB U UX COCIUHCHHIA.

Tema 5.2. Xumudeckas 2 1
uneHTudukanus. Meroabt

XAMHYECKOT0 UCCIIETOBAHUS U

aHaJIM3a BEIECTB M X MPEBPAIICHUN.

Hroro B cemectpe: 34 17 21
Htoro: 34 0 17 0 21

4.2. Copaep:xxaHue pa3iejoB M TeM JeKINOHHbIX 3aHATHH

CopepxaHrie pa3JelioB U TEM JICKIIMOHHBIX 3aHITHI IPUBEACHO B Ta0HIIE 3

Ta6muma 3 - ComeprxaHue pa3aeoB U TeM JEKIIMOHHBIX 3aHATHI

Howmep paznena

HaszBanue u conepxanue pas3esioB U TEM JEKIIMOHHBIX 3aHATHI

Pazgen 1

BBenenue B XuMHIo.

Tema 1.1.

[lonaTue BemiecTBa W XUMHUYECKOM pEaKIMU, OCHOBHBIC TOHSTHS U
OTIpeICTICHUSI.

Tema 1.2.

Crexuomerpuueckue 3akoHbl. DyHIaMEHTalbHbIE MOHATHS W 3aKOHBI
XUMHH: 3aKOH COXPAHEHHS] MACChI, 3aKOH ITOCTOSIHCTBA COCTaBa BEILECTBA,
3aKOH KpaTHBIX OTHOIICHWUM, 3aKOH OOBEMHBIX OTHOIICHHWH. 3aKoH
ABoraJipo, ciecTBUs 3aK0Ha ABOraapo.

Tema 1.3.

CnocoObl ompeneneHns KOJIMYECTBAa BEIIECTBA, 3aKOH 3KBUBAJICHTOB.
Pacuér M’ (MOJSIpHBIX MacC HKBHBAJIEHTOB) JUISI TPOCTHIX BEIIECTB,
OKCHJIOB, KHCJIOT, OCHOBaHMi1, coJieil. DaKkTop S3KBUBAaJIECHTHOCTH.

Pazgen 2:

CrtpoeHue BenecTna.

Tema 2.1.

OcHoBHbIE CBEACHHMSI O CTpoeHuH aToMoB; KBaHTOBO-mexaHuYeckas
mognens atoma. OpOuranb, KBaHTOBBIE uucia, ypaBHeHue llpénunrepa,
ypaBHeHue Jle-bpoiisisi, ypaBuenue [lnanka, npyuHIUI HEONPEACIEHHOCTH
I'eitzen6epra. DnexkTpoHHO-rpaduueckue GOpPMYIbL.

Tema 2.2.

[Tepuonuueckuii 3akoH J[.M.MenneneeBa, cBsizp II.C. co cTpoeHunem
aroma. HepI/IO,Z[bI, rpynnbl, JuaroHajJbHasd 3aBUCHUMOCTD. 3aKOHOM€pHBIe
W3MEHEHUSI CBOWMCTB DJIEMEHTOB M coeanHeHUi (3¢ (EeKTUBHBIN paauyc,
SHEPrUY MOHU3ALUHU U CPOJICTBA K AIEKTPOHY, JEKTPOOTPULIATENBHOCTB).

Tema 2.3.

XuMHu4YecKasi CBsI3b, BHJBl XHMHYECKOW CB3U. Bo30yxknénHoe wu
HOpPMaJIbHOE COCTOSIHME aroMa. [ MOpuan3anusi 3JIEKTPOHHBIX OOJIAKOB.
CnocoObl TMEepeKphIBaHMs JJIEKTPOHHBIX OOJAKOB, CHUTMa- TMH-AC/IbTa-
nepekpriBaHus. [IpocTpaHcTBEHHASI CTPYKTYpa MOJIEKYII.

Tema 2.4.

MeTtoa BaJeHTHBIX CBsi3ed, croco0 oOpa3oBaHUS KOBAJICHTHOH CBSI3U
Meron Jlonaona u I'eiitiiepa. I10JIApHOCTE CBA3M CBOMCTBA KOBAJICHTHOU
CBSI3H.




Howmep paznena

HasBanue u conepxaHue pa3eioB U TeM JICKIIMOHHBIX 3aHATHN

Tema 2.5.

Meton MOJEKYISpPHBIX OpOUTANICH. [Topsimoxk W 3HEprus CBS3H.
CBs13pIBalONINE U Pa3pHIXJISIONIE OPOUTAIIH.

Tema 2.6

HeBaseHTHBIE THUNBI CBA3€H: HMOHHAs CBSI3b, METAJUINYECKas CBS3b,
BOJOpO/IHAs CBsI3b, cuibl BaH-nep-Baanbca. KomrmiekcHble coequHEHUS.
Ponb KOMIUIEKCHBIX COCIMHEHUWW B TMpUpOAEe U TexHuke. Teopus
KpUCTAIIIMYECKOro 1moJisi. KOHAEHCHpPOBAaHHOE COCTOSIHME BELECTBA.
TBepable BelecTsa.

Paznen 3

Xumuyeckue cucteMbl. OO0IIre 3aKOHOMEPHOCTH XUMUYECKUX MTPOIIECCOB.

Tema 3.1.

OHepreTuka XMMHUYECKHUX IIPOLIECCOB, BHYTPEHHSAS HHEPrHs, TEIUIOBOM
3 dexT XUuMHUeCKuX peakiui, 1-iMl, 2-i, 3-i1 3aKOHBI TEPMOIUHAMUKH,
OHTponHs, Kak (YHKIMS COCTOSIHUS, SHTAIBINUSA. XUMUYECKUN OTSHIINAL.

Tema 3.2.

sHeprus ' mbOca, HaNpaBIEeHHOCTh XUMHYECKUX TPOIECCOB, XMMUYECKOE U
¢azoBoe paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMHMYECKOM pEakIMH W METOAbl €€ PEeryaupoBaHUs, 3aKOH
neiictBuss Macc. YpaBHenue ['ynpOepra u Baare. MonekynapHOCTh
peakuuu, NOPSANOK PEaKIMH. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKIINH
0T KoHIeHTpaimu. KoHcTanTa cKopocTH (pM3NYEeCKHid CMBICIL.

Tema 3.4

DHeprusi aKkTHBAIlMW, ypaBHeHHE AppeHuyca, npaBwio Bant-T'odda,
KaTaJlu3aToppl M KaTalUTUYeCKue cucTtemMbl. OCHOBHOM MOCTyJaT
XUMHUYECKON KMHETUKH, KHHETUYECKOe ypaBHEeHHe. BiusHue teMneparypbl
HA CKOPOCTh XMMHUYECKOW pEaKIuH, ypaBHEHHE AppeHuyca. MexaHu3m
MPOTEKaHUs KaTaTUTHUECKUX peakiuii. XUMHUYECKOe paBHOBECHE MPUHIUIT
Jle-Illarense.

Tema 3.5

PacTBOpbl, aAMCHEpCHBIE CHUCTEMBI, CIIOCOOBI  BBIPAXKEHHMSI COCTaBa
pacTBopoB. TepMoIuHaAMHUYECKHE XapaKTEPUCTHKH Mpoliecca 00pa3oBaHus
pacTBOpOB. CHJIbHBIE M CJIA0bIE 3JICKTPOJIUTHI, MOHHBIE PABHOBECHS B
BOJIHBIX pacTBOpax, IPOU3BEIEHUE PACTBOPUMOCTH

Tema 3.6

9H€KTpOHI/ITI/I‘-I€CKa$I Jucconuanusa, BOIHBIC paCTBOpr BHGKTpOHI/ITOB,
BOJIOPOIHBIN MTOKA3aTeNb, PEAKIIMH OOMEHA, THAPOJIN3 COJICH.

Tema 3.7

CgoiicTBa pa30aBICHHBIX PACTBOPOB HEAIEKTPOIUTOB, KomnmuraruBHbIC
CBOWCTBAa pacTBOpOB, 3akoHbl Payma. Kpuockomust D0ymimockomnus.
OcMoTnyeckoe napienne. 3akoH ['eapu. M3oronndeckuii KodphuimenT.

Paznen 4.

OCHOBEI QJICKTPOXUMHNYCCKUX IMPOLCCCOB.

Tema 4.1.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE  pEaKLWU, AJIEKTPOHHBIA OanaHc,
Mosnsipable MacChl 5KBUBAJICHTOB OKHMCIIUTENSI U BOCCTAHOBUTES.

Tema 4.2.

XUMHYECKUE HCTOYHUKHM  DIIEKTPUYECKOro ToKa. [‘anbBaHWueckue
AJIEMEHTBI,  CTAaHJAPTHBIE  DBJEKTPOJAHbIE  NOTEHUHUAIBL.  J[BOMHOM
3NIEKTpUYEeCKUil cioid. YpaBHeHue HepHcrta. PaBHOBECHBIN. 3IEKTPOIHBIN
noteHman. CTaHAapTHHINA BOJAOPOIHBIN AJIEKTPO/I.

Tema 4.3.

Onektponu3, 3akoHbl Dapanes Katonneie W aHOOHBIE MPOLECCHI
pacTBOPOB M PACIJIABOB 3JIEKTPOJIUTOB.

Tema 4.4

Koppo3uss u Goppba ¢ Hel. YpaBHEHHs KOPPO3UMHBIX TIPOIECCOB C
KHUCIIOPOJIHOM © BOAOpoAHON aenonspusanueid. CrnocoObl 3alIMThl OT
KOpPpO3UM — XHUMHUYECKHE, DOJEKTPOXUMHUYECKHe (MeTaJuInyecKue-
KaTOJIHbIEC, aHOJHBIC MOKPHITHS). JIernpoBane MeTajjioB.

Pasznen 5.

CBolicTBa MPOMBIIIIEHHO BaXHBIX JJIEMEHTOB M HUX COCIUHEHUH.
nonyquI/Ie MCTAJIJIOB. MeTammqecxne CIIJIaBbI 1 KOMIIO3UTHI.




Howmep paznena HasBanue u cogepxaHue pasiesioB U TEM JIEKIIMOHHBIX 3aHATHI

Tema 5.1. Kiaccel XMMHYECKHX COEAMHEHMM, CBOMCTBA IPOMBIIIJIEHHO Ba)KHBIX
3JIEMEHTOB M MX coenuHeHuid Kommosuimonueie matepuainbl. KepMmersl.
Xumus merawioB (AlFe, Sn,Pb,Mo) Xumus nemeramios: C,Si,S |,
dbymnepen, kapobun. TorumBa (TBEpIOE, >KUIKOE, Ta30BOE), CMa30YHBIC
MaTepHabl, MOTOPHBIE Macia.

Tema 5.2. Xumuyeckass uaeHTU(UKanus. MeTOabl XMMHYECKOTO WCCIEAOBAHUS U
aHalii3a BEILECTB U UX IpeBpalleHnil. KaueCcTBEHHBIM U KOJIMYECTBEHHBIN
aHanus. (I'paBumeTpuueckuii, TUTPUMETPUYECKUH,
KOMIUIEKCOHOMETPUYECKUIN METOIbl aHAIIN34).

4.3. IlpakTuyeckue (CeMUHAPCKHE) 3aAHATHS
TeMbl MpakTUYECKUX 3aHATUHA U UX TPYJAOEMKOCTh MPUBEICHBI B TAOIHIIE 4.

Tabnuua 4 — [IpakTuyeckue 3aHATHS U UX TPYJIOEMKOCTb

Ne _ | Tpynoe| N
TeMbI PAKTUYECKUX 3aHATHA @opMBbI IPAKTUYECKUX 3aHATUN | MKOCTh | Pa3Acia

n/n , (dac) | AucuuI-
JIHBI
Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO
4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTH IIPUBEICHBI B TAOIHUIIE 5.
Ta6mmia 5 — JlabopaTopHbIe 3aHITHS U MX TPYTOEMKOCTh
Ne
e HaunmenoBanme nabopatopHbix paboT Tpynoemocts, | pasniena
/i (gac) JTUCITUTT
JIMHBI
Cemectp 1
1 Crexuomerpuueckue 3akoHbl. DyH/1aMEHTaIbHbIE TOHATHUS
¥ 3aKOHBI XUMHU. CIIOCOOBI ONIpeieIeHnst KOTMYeCcTBa 2 1
BEIIECTBA.
2 Onpenenenne M’ sxBHBaJIeHTa MeTaJJIa 3 1
3 Omnpenenenue TemnoBoro 3¢gdexra peakuun 4 3
HEUTpAJIU3allUH.
4 N3mMepenue u pacder 3JIEKTPOAHBIX MOTEHIIMATIOB 4 4
METAJIJIOB U 3/IC TAJIbBAHHUYECKHUX HJIEMEHTOB.
5} XUMHUYECKas U dJIEKTPOXUMHUYECKAS] KOPPO3Us, 4 4
HccnenoBanue KOppO3UHU METAIIJIOB U OTPEIEIICHNE
UHTHOUTOPHOTO Y eKTa.
BCET0 17

4.5. Kypcosoe npoekTnpoBanue (padora)

Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO

4.6. CamocTosiTeibHasi padoTa 00y4arommMxcst
Bunbl camocTosTensHON paboTh U €€ TPYI0EMKOCTh NMPUBEICHBI B TabuIIe 6.

Ta6mmia 6 Bunbl camocTosATensHON paboThl U €€ TPYT0EMKOCTh
Bunbl camocTosaTensHON paboTh U €€ TPYI0EMKOCTh MMPUBEICHBI B TabuUIIE 6.




Tabmmia 6 Bunbl camocToaTensHON paboThl U €€ TPYT0EMKOCTh

Bunx camocTosiTensHON pabOTHI Bcero, wac | Cemectp 1, gac
1 2 3
CamocTrosiTesibHasi paboTa, BCEro 21 21
W3YyYCHUE TEOPETUICCKOr0 MaTepuaa 16 16

nuctatinHb (TO)

pacuetHo-Tpaduueckue 3amanus (PI'3) 1 1
nmomamrHee 3ananue (/13) 4 4
IToaroroBka k TekymeMy KoHTpoutro (TK) 2 2

10

5. IlepeueHb yueOHO-METOAMYECKOT0 O0ecieYeHHs 1JIsl CAMOCTOSITEILHOM

padoThl 00YyYAKOIIMXCSH MO0 JUCHUIIMHE (MOXYJIIO)
Y4eOHO-MeTOIMYEeCKHE MaTepHajbl JJIsl CaMOCTOSITEIbHON paboThl 00YyYalOUIMXCSl YKa3aHbl B

.o 8-10.

6. IlepeyeHb OCHOBHOI U JOMOJHUTEILHOI JUTEPATYPHI

6.1. OcHoBHas1 IUTEpaTypa
[TepeyeHb OCHOBHOM TUTEPATYPHI TPUBEICH B TAOIHIIE 7.

Tabnuma 7 — [lepedeHb OCHOBHOM JTUTEPATYPHI

Mudp

bubnuorpaduueckas cepiika / URL anpec

KonuuectBo
9K3EMILISIPOB B
oubnmoreke
(Kpome 3IEeKTPOHHBIX
9K3EMILISIPOB)

I'muuka, H. JI. OGmast xumus B 2 T : y4eOHUK JIsI aKaIEMUYECKOTO
OakanaBpuata / H. JI. I'nmunka ; mon pemakiueii B. A. [Tonkosa,

A. B. ba6koBa. — 19-e u3z., nepepad. u gon. — MockBa :
NznarensctBo KOpaiit, 2016. — 729 ¢. — (bakanaBp. AkageMUYeCKUA
Kypc). — ISBN 978-5-9916-6445-5. — Texkcr : anexTponHslit / DBC
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/388983 (narta
obparntenus: 20.04.2019).

OO6m1ast 1 HeOpraHUYecKass XuMusl. 3aJladHuK : ydeOHOe mocoOue Jist
akagemuaeckoro Oakamnaspuara / C. C. babkuna [u ap.] ; mox
penakuueit C. C. badkunoit, JI. JI. TomuHOM. — MoOCKBa :
W3parensctBo KOpaiit, 2019. — 464 c. — (bakanaBp. AkageMU4ecKuii
kypc). — ISBN 978-5-534-01498-3. — Texcr : anexTponnsiit // 9bC
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/432806 (nata
obparmtenus: 20.04.2019).

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE TPOLIECCHI : [ DIIEKTPOHHBIN
pecype] : yue6noe nocodue / T. E. Kpeutosa, T. 1. ®omuuesa ; C.-
[TeTepO. roc. yH-T a3pOKOCM. IPUOOPOCTPOCHUS. - DIEKTPOH.
TekcToBbIe faH. - Cankr-IlerepOypr : M3n-Bo I'YAIIL 2019. - 77 c.

6.2. JlonoJiHUTe/IbHAS TUTEpPaTypa
[lepeveHb JONMOTHUTENBHON TUTEPATYPBI IPUBEIICH B TabwHIIe 8.

Tabnuua 8 — [lepeveHs HONOTHUTENBHOM JTUTEPATYPHI
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Mudp

bubmmorpaduueckas cceimka/ URL aapec

KonnuecTBo 3K3eMILIAPOB B
oubnmoreke
(Kpome 3IEKTPOHHBIX
9K3EMILISIPOB)

54 K68

O6mras xumus : yueonuk / H. B. KopoBuH. - 6-¢ u3n., ucnp. - M.
: Bercmr. mk., 2005. - 558 c.

194

54 X45

Xumus : yueOHUK aiis By30B / A. A. I'ypoB [u ap.]. - 2-e u3n.,
crep. - M. : I3a-Bo MI'TVY um. H. 3. baymana, 2004. - 784 c.

15

OOm1ast xumus : [ DIEeKTpOHHBIN pecypce] : yueOHo-
Meroandeckoe mocooue / T. E. Kprutosa ; C.-Iletep6. roc. yH-T
a’pOKOCM. IPUOOPOCTPOCHHUSL. - DIEKTPOH. TEKCTOBBIC JaH. -
CII6. : U3n-Bo I'VAIL 2016. - 98 c.

54 A95

JlaboparopHblie 1 ceMUHAPCKUE 3aHATHUS TI0 00IIEH 1
HeOpraHuyecKkon xumuu : yueoHoe nmocooue / H. C. AxmetoB, M.
K. Asmsosa, JI. U. bagsiruna. - 6-¢ us., crep. - CII0. : JIansb,
2014. - 367 c.

10

I'enspman, M. U. Heopranuueckas xumus : yaeoHoe mocodue /
M. U. I'ensdman, B. I1. FOcTparoB. — 2-¢ u3a., crep. — CaHKT-
[TetepOypr : Jlans, 2009. — 528 c. — ISBN 978-5-8114-0730-9.
— Texct : anekTpoHHbI // JIaHb : 2IEKTPOHHO-OUOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/4032 (nara
obparntenus: 20.04.2019).

54 ES5

OcHoBsI 00111eH XMMuUH : yuebHoe nocodbue / B. U. Endumos. - 2-
e u3a. - M. : UHOPA-M, 2017. - 256 c.

20

/. IlepeyeHb pecypcoB HHGPOPMALMOHHO-TEJEKOMMYHHMKANMOHHOM CETH

HMHTEPHET, Heo0X0aAMMBIX JJis 0CBOEHHUS AU CHUILINHDbI
[Tepeuens pecypcoB uHbopMaimoHHo-Tenekommynukaonnoit cetu MHTEPHET, HeoOxoaumbIx

AJi1 OCBOCHH A NUCHUIIIMHBI IPUBCACH B Ta6JII/ILI€ 9.

Tabmuma 9 — Ilepedyensr pecypcoB mHpopManroHHO-TenekomMmmyHuKkannonnoi cetu MHTEPHET,
H€O6XOI[I/IMI>IX JJ1s1 OCBOCHUA JUCHUITIIINHBI

URL anpec HaumenoBanue

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

http://www.hemi.nsu.ru

CTYJICHTOB

OcHOBBI XUMHH: 00PA30BATEIBHBIN CAUT IS

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

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

DJEeKTPOHHBIE PecypChl ONOINOTEKN

8. IlepeyeHb HHGOPMALMOHHBIX T€XHOJIOTHIi, HCIOJIb3YeMbIX NIPU

OCYIIECTBJICHUHA Oﬁpai}OBaTeﬂbHOI‘O npouecca nmo IMCHMIlInHEe
8.1. IlepeyeHb MPOrpaMMHOIO0 o0ecreYeHust
[TepedyeHs UCMOIB3yeMOro MPOrpaMMHOTO oOecriedeHus peacTasieH B Tadmauiie 10.

Ta6muma 10 — [Tepeders mporpaMmMHOTO oOecIieueHUs

Ne i/t

HaumenoBanue

He npenycmoTtpeno

8.2. IlepeyeHb HH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM
[lepeueHb UCTIONB3YyEMBIX HHPOPMAIIHOHHO-CIIPABOYHBIX CHCTEM IpeICTaBiIeH B Tabmume 11.
Tabmuua 11 — Ilepeuerb nHGOOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t

HaunmenoBaunue



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

12

| He mpenycmorpeno

9. MarepuajbHO-TeXHUYecKasi 0a3a, He0OX0AUMAs VIS OCYIIECTBJIEHUSA

00pa30BaTEeJIbHOTO NMpoIecca Mo TUCIUTIITHHE

CocraB MaTepuaaIbHO-TEXHUUECKOM 0a3bl IPEICTaBIICH B Ta0auIe 12.

Tabmuma 12 — CoctaB MaTepuaibHO-TEXHUUECKOU 0a3bl

Howmep aynuropun

Ne /it HanmeHnoBaHMEe COCTaBHOM YacTH MaTEPHAITBHO-TEXHUYECKOM Oa3bl (pu
HE00XO0TMMOCTH)
1 JlexnioHHAs ayIUTOPHUS C UCIIOIB30BAaHUEM JIEMOHCTpamoHHbIX Tabmui | 32-01 (Tactemno,15)
u cxeM, [leproanueckoi CUCTEMBbl XUMUYECKHUX 3JIEMEHTOB
J..MenpeneeBa, 00pa31ioB MUHEPAIOB, MOJIEJICH MPOCTPAaHCTBEHHBIX
PEIIEeTOK.
2 Crernuanu3upoBaHHass XHMHYECKas JJabOpaTopusi C MCIOJIb30BAaHUEM 33-02, 33-04

JIeMOHCTPAIIMOHHBIX TUIAKATOB, JIAOOPATOPHBIX CTEH/IOB U YCTAHOBOK
JUISL OIPE/IeIICHNsI SKBUBAJICHTA METAJUIA, U3MEPEHHS dIICKTPOIHBIX
MOTEHIIMAJIOB, CKOPOCTH KOPPO3UH- METAJIIOB - MUJITUBOJIBTMETPHI;
aHAJMTUYECKHE U SJIEKTPOHHBIE BECHI; JabopaTopHble pH-MeTpHl,
HEHTPUPYTU U KATIOPUMETP.

(I'acremnno,15)

10. ®oHa O1LIEHOYHBIX CPEICTB /IJIs MPOoBeeHHusI MPOMEKYTOUYHON aTTecTAlNU

00y4ar0IuUXCA M0 JUCHUIJINHE
10.1. CocraB (hoH1a OIIEHOYHBIX CPEJCTB MpUBE/EH B Tadymie 13

Ta6muma 13 - CoctaB GoH/Ia OIEHOYHBIX CPEICTB ISl IPOMEKYTOUYHOM aTTeCTaIlKI

Bua npoMmexxyTouHOM aTrTecTanuu [IpumepHBIi nepeYeHb OLEHOYHBIX
CPEICTB

DK3amMeH Cnmcok BOIpoCcoB K SK3aMEHY;

3agaun;

10.2. TlepedyeHb KOMIIETCHIIMH, OTHOCSIIUXCS K IUCIUIUIMHE, W ATambl MX (OPMHPOBAHUS B

npoliecce OCBOCHHUsI 00pa3oBaTeIbHON MPOrpaMMBbl IPUBE/ICHBI B Tabmuie 14.

Tabmuma 14 — IlepeueHb KOMIETEHIMH C yKa3aHHEM JTamoB WX (OpMUPOBaHHUS B IpoIlECCEe

OCBOCHMS 00pa30BaTEIbHOM MPOrpaMMBbI

Howmep cemectpa

Otansl OPMHUPOBAHUS KOMIIETCHIIUN IO
IMCLUUIUIMHAM/TIpaKTHKaM B mporecce ocBoenus OI1

OK-10 «cmocoOHOCTh HCIOIB30BAaTh MPUEMBI TMEPBOM IMMOMOIIHM, METOIBI 3alIUThl B YCIOBHSIX

YPE3BBIYANHBIX CUTYAIUI)

1 XumMus

5 bezonacHoOCTb KU3HENEATEILHOCTHA

OIIK-7 «BJIAACHUC OCHOBHBIMHU MCTOJAaMU 3alIUTHI NPOU3BOJCTBCHHOI'O MCPCOHATIA U HACCICHUA

OT BO3MOXHBIX MTOCIIEICTBUH aBapHii, KaTacTpo(, CTUXUUHBIX O€ACTBUII

1 DKOJIOTHS

1 XumMus

5 Be3omacHOCTE XU3HEAEITEILHOCTH
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10.3. B kadecTBe KpUTEPHEB OIICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOEHHS) y OOYYaAIONIUXCS
KOMITETEHIIMI MPUMEHSIETCS IIKaJla MOAYJIbHO—PEHTHHIOBOM CHUCTEMbI yHHUBepcuTeTa. B Tabmuie
15 mnpencraBnena 100—0amnmpHass u  4-OayibHas IIKaIbl IS ONEHKH COPMHUPOBAHHOCTH
KOMIIETECHIIU .
Ta6mmma 15 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUIA

Or11eHKa KOMITETEHITHHN

100-
OauIbHAA
IKAJIA

4-0ayutpHAs
LIKajIa

XapakTeprcTrKa ChOpMUPOBAHHBIX KOMITCTECHITHIA

85 <K <100

«OTIIMYHO»
(Ga4uTCHO»

- oOydJaromuiicss TIIyOOKO M BCECTOPOHHE YCBOWJ IPOTPaMMHBIN
MaTepHal;

- YBEPEHHO, JIOTUYHO, TIOCTIEIOBATEIBHO ¥ TPAMOTHO €T0 U3JIaraer;

- OMUpasiCh HAa 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU JHTEPaTYpHI,
TECHO MPHBSI3bIBACT YCBOCHHBIC HAYYHBIC MTOJIOKEHUS C IPAKTUICCKOM
JESTeTbHOCTHIO HAIIPABJICHHUS,

- yMeJI0 00OCHOBBIBACT U APTyMEHTHUPYET BHIIBUTAEMBIC UM UJICH;

- IeJIaeT BBIBOABI M 0000IICHUS,

- cBO0OOJTHO BJIAJICET CUCTEMOH CIIEIMATN3UPOBAHHBIX TOHSATHIA.

<«XOPOLLIOY
«BAYTCHO»

- 00Oy4JaronIuiicss TBEp0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
10 CYIIECTBY H3Jaraet ero, OMNHUPasCh HAa 3HAHUS OCHOBHOMU
JUTEPaTyphl;

- HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEH;

- YBSI3BIBACT YCBOCHHBIC 3HAHMS C MPAKTHUYECKOW JEATEITHHOCTHIO
HaIpaBJICHNUS,

- APryMEHTHUPYET HayUHbIE TIOJIOKECHUS;

- IeJIaeT BBIBOABI M 0000IICHUS,

- BJIQJCET CUCTEMON CIENHAIM3UPOBAHHBIX MOHITHH.

«yIOBIIETBO-
PHUTEIIEHOY
«BGaYTCHO»

- 00yyYaromuics yCBOWJI TOJIBKO OCHOBHOHM NMPOTPaMMHBIN MaTepual,
o CymeCTBYy HU3JIaract €ro, OnrupasACb Ha 3HAHUA TOJIBKO OCHOBHOI1
JIATEPATYPHI,

- JIONyCKaeT HECYIIECTBEHHbIE OIIMOKN U HETOUHOCTH;

- HCHBITHIBAET 3aTPyJHEHUS B MPAKTUYECKOM MPUMEHEHUU 3HaHUUN
HaITpaBJICHU,

- ¢1a00 apryMEHTHPYET Hay4HbIE MOJIOKEHHUS;

- 3aTpYyaHSAETCA B OPMYITMPOBAHUH BHIBOJIOB U 0000IICHMIA;

- YaCTHYHO BJIAJICET CUCTEMOMN CIIEUANTN3UPOBAHHBIX TTOHATHH.

K<s4

«HEYJIOBJIETBO
PHUTEITEHOY
«HE 3a4TECHOY

- oOyyaromuicss He YCBOMJ 3HAYUTEIBHONH YacTH MPOTrPaMMHOIO
MaTepuaia,

- JIONyCKAaeT CYIIECTBEHHbIE OMMOKH M  HETOYHOCTH
paccMOTpEeHUH POOIEM B KOHKPETHOM HalpaBJICHUY;

- HCIIBITHIBAET TPYAHOCTH B IPAKTUYECKOM IIPUMEHEHUH 3HAHMI;
- HE MOKET apryMEHTHPOBATh HAayYHBIE [TOJIOKECHHUS];

- He OPMYJIMPYET BBIBOJIOB U 000OIICHUH.

npu

10.4. TumnoBbIe KOHTPOJIbHBIE 33JAHUS U HHBIE MATEPUAIIBI:
1. Bonipocs! (3a1aun) 1yis sk3aMeHa (tadsuia 16)

Tabnuna 16 — Bompocs! (3agaun) 1s 9K3aMeHa

Ne ii/mn [Tepedenn BompocoB (3a1a4) IS IK3aMEHA

1 KBanTOBO-MexaHn4ecKass MOJIENb CTPOCHUS aTOMA.

2 Arowm. [Mpuanun Heonpenenennoctu ['elizenoepra. Ypasuenue Jle bpotims.
Bonrosas BonHoBashpyHKIH.

3 Vpasnenue lllpenunrepa. KBantossie uncia. [Ipunuun 3anpera [aymnu.
[Tpasuno Xynna, Kneukosckoro.

4 [Tepuonuueckas cucrema JI.M1. MenneneeBa

5 [leprogmaHOCTH U3MEHEHHS CBOICTB JIEMEHTOB: PAJANyC aTOMOB U HOHOB,

SHEPTU¥ HOHM3AINH, CPOJICTBO K 3JEKTPOHY, JIEKTPOOTPHUIIATETHHOCTD,




OKHUCIIMTENILHO-BOCCTAaHOBUTENBHAS criocoOHocTh. CBs3p [1.C. co
CTPOCHHEM aToOMa.

6 OCHOBHBIE THITBI XUMHYECKOH cBs3H. KoBaneHTHas CBS3b.

7 Teopust THOpUAN3AIIH U TEOMETPHS MOJIEKYJ1. [10JSIPHOCTD U MOJIIPU3YEMOCTh
KOBaJICHTHOH CBSI3U M MOJICKYII

8 MeXMOeKyIISIpHbIC B3aMOICHCTBYs. BomopoiHas CBA3b.

9 XuMu4ecKast TepMOAMHAMUKA

10 XuMuyeckasi KHHETHKAa. XHUMHYECKOE PaBHOBECHE.

11 PactBopbl. CriocoOBI BRIpaXKEeHUST KOHIICHTpAIuK pacTBOpoB. CBOKCTBA paCTBOPOB

12 JucniepcHplie cucteMbl. [I0BepXHOCTHEIC SIBICHUS

13 PacTBOpHI 3EKTPOIUTOB. DICKTPOIUTHICCKAS TUCCOIHAIIHS

14 Juccounanus Bojbl. Jlucconuanus KUCJIOT U OCHOBaHUN. BomopoaHblid moka3aresnb

15 IIpousBenenune pacTBOpuMOCTH. FIOHHO-0OMEHHBIE peakiu. [ uaposns coei.

16 OKHCIUTETHLHO-BOCCTAHOBUTENIBHBIC PEAKITUU

17 [TonsiTue «2NeKTPOaHBIN MOTCHIHA». DIEKTPOXUMUUYESCKUE TPOLECChH. DIEKTPOIU3
pacIiaBoB ¥ paCTBOPOB

18 OO6mue croricTBa MeTautoB. Kopposus MetamioB. MeToibl 3alUThl OT KOPPO3HH.

19 KoncTtpyknmonnsle Metayisl. AmoMuHuil. XpoM. JKeneso.

20 [Tonumepsl.

21 Xumudeckas HIISHTU(QUKAIHS, aHAJIN3 BEIICCTBA

1. Bompocsr (3agaun) mis 3adera / quddepeHiupoBaHHoro 3adeta (tabdsmma 17)\

Tabnuna 17 — Bonpocs! (3agaun) nns 3adera / audd. 3aduera

14

Ne /i1

[Tepeuens BompocoB (3ama4) anst 3adeta / quddepeHIpPOBaHHOTO 3aUeTa

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

2. Tembl W 3amaHuie UId BBIIOJHEHHUS KYpCOBOM paboOThl / BBIMOJIHEHHS] KYpPCOBOTO IMPOEKTa

(Tabnuma 18)

Tabmuma 18 — IlpumepHbIii mepeueHb TEM JJIS BBITIOJHEHHUS KYpPCOBOW paOOThI / BBITIOJHECHHS

KYpPCOBOTO IPOEKTa

Ne /i1

KypPCOBOTO IIPOCKTA

[IpumepHbIi TepeyeHb TeM Ui BBIOJIHEHHS KypCOBOW PaOOTHI / BBITOTHEHHS

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

3. Bompocs! aj1st mpoBeACHHS MPOMEKYTOYHOM aTTECTAIlMH MTPH TeCTHPOBaHUH (Tabuima 19)

Tabmuua 19 — [IpumepHbIii IepeueHb BOIIPOCOB ISk TECTOB

Ne /i1

[IpuMepHBIii epeyeHb BOIIPOCOB IS TECTOB

Y4eOHBIM MIIAHOM HE MPETYCMOTPEHO

4. Tembl W 3alaHue [Js BBINOJHEHUS KypCOBOM pa®OThl / BBIMOJHEHHUS KypCOBOTO MPOEKTa

(Tabmuma 18)

Tabmuma 18 — IlpumepHbIii mepedeHb TEM JIS BBITIOJHEHHUS KYpCOBOW paOOThI / BBITIOJHEHHS

KYpPCOBOTO IPOEKTa

Ne /i1

KypPCOBOTO TIPOCKTA

[IpumepHbIii IepeyeHb TeM Ui BBIOJIHEHHS KypCOBOW PaOOThI / BBITOTHEHHS
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Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

5. Bonpocs! 715t TpoBeieHHs POMEXKYTOUHON aTTeCTallly IPH TeCTUpoBaHuu (Tadnuia 19)

Tabmuua 19 — [IpumepHbIii IepedeHb BOIIPOCOB ISk TECTOB

Ne /1

[IpuMepHBIii IepeyeHb BOIIPOCOB IS TECTOB

HE IPEyCMOTPEHO

6. KoHTposbHBIE M TIPaKTHYECKUE 3a/1auu / 3a]jaHus 1Mo quciuruiinae (tabiuma 20)

Tabmuua 20 — [IpumepHbIii epeueHb KOHTPOJIBHBIX M MPAKTUYECKHUX 33134 / 3aJaHHH

No /it [TpumepHBIii TepedeHb KOHTPOJIBHBIX U MPAKTHYECKUX 3a/1a4 / 3alaHui

1 Konnenrpanuu, crnocoObl BEIpaKEHNH KOHLIEHTpauid. 3agaya: Berauciautb NporeHTHYIo
KOHIICHTPAIIUIO a30THOM KUCIOTHI p=1,05 1r/MOb, €CTTM U3BECTHO, YTO KOHIICHTPAIIHS
FIOHOB BOJIOPOJIA B pacTBope cocrasiseT 6.33-107 momnb/n

2 TloHsTHE 0 KBAHTOBBIX unciax. Hammcars snexrponnsie gpopmyns: Ca* Sc, FL.

3 KomnrenTpamuu, croco0Obl BeIpakeHni KoHIeHTpamui. MonspaocTs pactBopa Al2(SOa)3
pasna 0,1 monb/n, p=1,02 r/Mi1, paccuuTaTh OCTAJIHHBIC TUITBI KOHIICHTPALUH

4 Jau 1% pactBop H2SO4, p = 1 1/ M1, paccuntath Cm, Cn, Cm, T, %. (MonsipHOCTB,
MOJISUTBHOCTh, HOPMAJIbHOCTb, TUTP, MOJISIPHYIO JIOJIO TIOJIY4EHHOTO PAacTBOPA).

5) KoncranTa paBHOBecHst XuMu4eckux peakiuil. Hanummure maTemaTuyeckoe BoIpakeHHe
KOHCTaHTHI paBHOBecus peakiuu: 2A(T) +B2(1) =2AB (r) u onpenenure, B KaKyio
CTOPOHY CMECTUTCSI PAaBHOBECHE NIPU YBEIMYEHUH OOILETro JaBJICHUS.

6 Ha BoccranoBnenue 7,09r okcraa qByXBaJIGHTHOTO MeTaiuia Tpedyercs 2,241 Boopoa
(H.y.). BbuncanTh SKBUBaJICHTHBIE MacChl OKCHa U MeTaiia. Uemy paBHa aToMHast
Mmacca Me?

7 OnpenenuTth B KAKOM HaIlpaBJIEHUU OYAET MPOTeKaTh peaKkus Mpy CTaHAaPTHBIX
YCIIOBUSX:

COCI; +» CO+ Cla.
BemectBo AG x]JIx/Monb
CO -137,2
COCl; -210,4

8 CKopocTb peakiui B TOMOT€HHbBIX cucTeMax. PakTophbl, BIUSAIOLIME HA CKOPOCTh
peakuuu. 3akoH aeictBus macc. Konctanta ckopoctu. CBsi3b KOHCTAHTBI XUMHUYECKOTO
paBHOBECHSI C KOHCTAHTAMH CKOPOCTEH MPSIMON M 0OpaTHOM peakIuii.

9 Brraucnure HopmansHOCTh pactBopa HCI, ecnu mis neitrpanuzanuu 20 mut pactsopa HCI
n3pacxogosado 10mn 0,2 N pacteopa KOH

10 [Ipu xakoii TeMiiepaType CTaHOBUTCSI BO3MOXHBIM CaMOIIPOU3BOJIbHOE MPOTEKaHHE
peaknuu: 2HgO (k)< 2Hg(x)+ O2 (1). 3aBucuMocThio AH u AS peneOpeys.
Borauciuts AG peakiumu.

BemecTBo AH xJIx/Momb AS JIx/monpeK
HgO(k) -90,8 70,3
Hg (%) 0 76,1
O2(1) 0 205,4
11 Bonopoansriii mokazarens. Beraucauts pH 0,01N pactBop H2SOa, a=1
12 Xumnueckoe paBHoBecue. [Ipuniun Jle-Illarense. OnpenenuTs, B KaKOM HallpaBICHUU

MPOU30UAET CMENIEHUE PABHOBECUS XUMUYECKOM pPEaKIUH:
2NH3 <> Na(r) + 3H2(r ) AH=+92/4

pH:

a) MOBBILLIEHUHU TEMIIEPATYpPhI

0) MOHWKEHUH JaBICHUS
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B) yBenMYeHUH KOHIIeHTparuu N»

13 CT@XHOMeTpI/I‘IeCKI/Ie 3aKOHBbI XMMHUH, 3aKOH 5KBUBAJICHTOB, MOJIHpHI:IG MaCChl
SKBUBAJIEHTOB BEIIIECTB: OKCUOB, KUCJIOT,COJIEH U OCHOBaHUM. 3agayda: 2,705 r xjaopuaa
TPEXBAJIEHTHOIO METaJljla B3aUMOJIEUCTBYET ¢ 2T TMApOoKcHaa HaTpus. OnpenennuThb
SKBUBAJICHTHYIO MAcCy METaJlja.

14 Brrancmurs DJIC konunentpanuonnoro snementa (—)Ag/0.001MAg*//0.1Ag"/(+)
Kakue nporecchl IpoTeKaroT Ha KaToe U aHone?

15 Peakmus nporekaet o ypaBHeHuto N2 + O, = 2NO. KoHneHTpanuu HCXOIHBIX BEIICCTB
no Havana peakuuu 0suta [N2]= 0,049 monw/mn, [O2]= 0,01 monb/n. Beraucnure
KOHIICHTpaluio 3Tux BeniecTs, koraa [NOJ= 0,005 moib/.

16 Ha nefitpanuzanurio 0,943 r ¢pocdopucroii kucnorst H3POs uzpacxogosan 1,291 1
KOH. Bpruncinte KOIu4ecTBO BEIIECTBA SKBUBAJIEHTA, MOJISIPHYIO MacCy SKBUBAJICHTA U
OCHOBHOCTbH KHCJIOTHl. Ha OCHOBaHMHM pacueTa HalMIIUTE YPAaBHEHHUE PEAKIUH.

17 Oueprusi ['mb6ca (cBoOOmHAs SHEprusi) U €€ U3MEHCHHE NMPU XUMHUYECKHUX PEaKIUsIX.
HamnpaBnenue XuMHU4eCKUX IIPOLIECCOB.

Honb3ysick 3HauennsMu AGY, PearupyromuX BEIIECTB, BhuucIuTe AGY, peakiuu
SO, (r)+2H,S(r)=3S(x)+2H,0 () u onpeaenuTe, MOXKET JIX OHA OCYIIECTBUTECS IIPH

CTaHAAPTHEIX YCIIOBUMAX.

Bemectso AGY, kJlx /Monb
SO2(r) - 300,4
H2S(r) -33,01
S(x) 0
H20(r) -228,1
18 XapakTeprcTuka HOHHOH cBsi3u CTerneHb HOHHOCTH CBS3H. D(PeKTUBHBIN 3apsi U

CTEINEHb OKUCIIEHUs aTOMOB. OCHOBHBIE TUITbI KPUCTAJUINYECKUX CTPYKTYP.
OnemeHTapHas siuelika. KoopmHaoHHbIe Yyiciia aTOMOB.

19 MoryT 11 IPOUCXOUTH OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKITUN MEXKITY
BertectBamu: a) NHz 1 KMnOgs; 6) HNO> u HI; B) HCI u H2Se? TTouemy? Ha ocHOBanuu
AJIEKTPOHHBIX YPAaBHEHHI paccTaBbTe KOA(PPHUIIMEHTHI B YpaBHEHUH PEAKIMH, UITYIICH 10
cxeme: KMnOs + KNO2 + H2SOs4 — MnSO4 + KNO3 + K2SO4 + H20.

20 Kaxoit cnoco6 oOpa3zoBaHusi KOBaJICHTHOM CBSI3H SBJISICTCS TOHOPHO-AKIIETTOPHBIM?
Kakue xumnueckue cBsi3u B noHax BF, ? Vkaxkure nonop u akuenrop. Kak o0bicHUT

TETPAIIPUUECKOE CTPOCHHUE NOHA?

10.5. Meroauueckne MaTepuaibl, ONPEACISIIONINE MPOIEAYpPhl OICHUBAHMS 3HAHWUH, YMEHUH,
HABBIKOB M / WJIM OMBITA JEATEILHOCTH, XapaKTePU3YIOIINX dTanbl (GOPMUPOBAHUS KOMIETCHIIHIA,
conepskarcs B [Tonoxxkenusx «O TekylieM KOHTPOJIE YCIIEBAEMOCTH M IMTPOMEXKYTOUHOM aTTeCTalluu
cryaentoB ['VAIIL, oOydarommxcss 1o mporpamMmamM BbICIIEro oOpazoBaHus» U «O MOIYIBHO-
PEUTHHTOBOM CHCTEME OIIEHKHU KauecTBa yueOHOM paboThl cTyaeHTOB B 'Y Ally.

11. MeToauyeckue yKa3aHus JJIs 00yYaIOIIUXCS M0 OCBOEHHIO TUCIUILINHDBI

[{enbto JUCHMIUIUHEL SBJISIETCS — MOTYYEHHUE CTYI€HTaMU HEOOXOIUMBIX 3HaHHUM, YMEHUHN U
HABBIKOB B 00JACTH XWMHH, YTO TO3BOJIUT UM YCIICUTHO PEIIaTh TEOPETUYECKUE M MPAKTHUECKUE
3aJa4M B 00J1aCTH pa3pabOTKU U BHEAPEHUU MEpP IO MOBBIIIEHUIO KaYeCTBa MPOTYKIUH.

OOyvaromuecss JODKHBI  OCBOWTH  JUCHMIUIMHY TIO OKCIUTyaTalldkd ®  PEMOHTY
TPAHCIIOPTHOTO PaJAn0000pyI0BaHUs, OIIEHUBATh €r0 TEXHHUYECKOE COCTOSHUE, KOHTPOJIUPOBATH
0€30MacHOCTh IKCILTyaTallluH, 3aHUMAThCS €70 MOJICPHU3AINEH.

B 3aBucuMocTH OT CQepbl HCIONB30BaHMS, TOTOBST CIEUUATNCTOB AJIsI UCIOIb30BaHUS
00opy/s0BaHUs BOJHOIO, aBUALIMOHHOTO WMJIM HazeMHOro TpaHcnopTa. Heobxoaumble 3HaHus yis
pelIeHHs 3TUX 3aJa4 MOJIy4aloT 10 00pa30BaTeNbHOUM MpOrpamMMme CHEIHaTIUTeTa MO MPOPUITIO
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25.05.03 «TexHudeckasi IKCILTyaTalus pagdodJICKTPOHHOTO 000PYIOBaHUS BO3AYIIHBIX CY/IOB U
a’POTIOPTOBY.

MeToanyeckue yKa3aHus JJIs1 00y4alOMIMXCS 10 OCBOCHUIO JIEKIMOHHOI0 MaTepHuaJia

OCHOBHOE Ha3Ha4Y€HUE JIEKIMOHHOIO Marepuanga — JIOTHYECKH CTPOMHOE, CUCTEMHOE,
rIyOOKOe U SICHOE M3JNIoKeHHEe ydeOHOoro marepuaia. HazHaueHrne cCOBpEeMEHHOM JIEKIIMN B PaMKaX
JUCIUIUIMHBI HE B TOM, 4YTOOBI MOJY4YUTh BCIO HMH(OpPMAIMIO IO TeME, a B OCBOCHHUHU
(dbyHIaMEHTABHBIX TPOOJIEM JUCIUIUINHBI, METOAO0B HAYYHOTO MO3HAHUS, HOBEUIITNX JTOCTHKEHUN
HayyHOM MblciM. B yueOHOM  mporecce  JIeKIMsI — BBINOJHSET  METOAOJIOTHYECKYIO,
OpPTaHHU3AIMOHHYI0 ¥ HH(POPMAIIMOHHYIO (YHKIUU. JIeKIHs pacKpbiBaeT MOHATUHHBIA ammapar
KOHKpPETHOW 00JIacTH 3HaHudA, €€ MpoOJeMbl, NAeT IENbHOE IMPEICTaBICHHE O AUCLUUIUIMHE,
MOKAa3bIBaCT B3aUMOCBSI3b C JPYTUMU AUCIUTUTMHAMMU.

[1naHupyeMble pe3ynbTaThl IPU OCBOSHUHU 00YYaIOUIMMCS JIEKIIMOHHOTO MaTepuana;

— TMOJIy4YEHUE COBPEMEHHBIX, LIEIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHHUI, YPOBEHb KOTOPBIX
OIIPEIENACTCS LEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TeME;

— TIOJy4YeHHE OMbITa TBOPUYECKOM pabOThl COBMECTHO C MPEMO/IaBaTEIEM;

— pa3BuTHEe  Mpo(ecCHOHATbHO—JENOBbIX  KayecTB, JIIOOBM K  MpeaMery |
CaMOCTOSTEIBHOI'O TBOPYECKOTO MBIIIJICHUS.

— TIOSIBIIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON pabOTHI;

— IIOJIyYEHHUE 3HAHUI O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKH U TEXHHUKH U O MPOTHO3E
UX pa3BUTHUSA Ha OJMKaMIINE TObI;

— HAy4YUTCS METOIWYECKH o00pabaThiBaTh MaTepuan (BBIICIATh TJIaBHBIE MBICTH U
MOJIOKEHUS, IPUXOIUTh K KOHKPETHBIM BBIBOJIaM, IIOBTOPSATH UX B Pa3IMYHBIX (HOPMYIUPOBKAX);

— TOJy4YeHHe TOYHOIO NOHMMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.

JIeKUMOHHBIA  MaTepuaJl  MOXKET  CONPOBOXKIATHCS  AEMOHCTpAllME  ClailloB U
UCIIONIb30BAaHMEM pa3[JaTOYHOTO MaTepuaia TMpH MPOBEASCHUH KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 110 AUCLUIIIHHE.

CTpyKTypa NpeaocTaBieHus JEKIIMOHHOTO MaTepraa:

Berynienue — 4acTh JIEKUMH, 1€Nb KOTOPOW - 3aMHTEPECOBAaTh U HACTPOUTH AYAUTOPUIO Ha
BOCTIpUATHE Yy4eOHOro Marepuaia. B ero cocraB BXOmAT:  (OPMYTUPOBKA TEMBI JICKIIHH,
XapaKTepUCTHKA €€ — MPO(ecCHOHANIBHON 3HAYMMOCTH, HOBH3HBI M CTENEHU HU3YYEHHOCTH, LEIH
JEKIHMH; M3JI0KEHHE IUJIaHa JIeKIMH, BKJIOYAIOIIET0 HAMMEHOBAaHUS — OCHOBHBIX BOIPOCOB,
MO/JIekKAIIMX PACCMOTPEHUIO HA JIEKIMHM;  XapaKTepUCTUKA PEKOMEHAYEeMOM JIUTepaTyphl,
HEOOXOOUMOW NI OpraHM3aliil  CaMOCTOSITENIbHOM  paboThl  CTYIEHTOB; PETPOCHEKLINS-
HallOMUHAHUE O BOMPOCAX, PACCMOTPEHHBIX HAa— MPOLLION JIEKIIUH, CBSI3b UX C HOBBIM MAaTEpPUAJIOM,
yKa3aHUE Ha €ro pojib, MECTO U 3HAYECHHE B TAHHOW JUCLUIIIMHE, a TAKXKE B CUCTEME IPYTUX HAYK.

OcHOBHas 4acTh - U3JIOKEHUE COJAEPKAHUS JICKIIMU B CTPOTOM COOTBETCTBUU C MPEIJIOKEHHBIM
1aHoM. BxiTrouaeT pacKphIBarONuid TEMY JIEKITUU KOHIENTYIbHBIA U (DAKTUYECKUN MaTepual, ero
aHAJIW3 U OLEHKY, pa3UyHble CMOCOObl apryMEHTAaluud U JI0Ka3aTeIbCTBA BbIABUTAEMBIX
TEOPETUYECKUX TOJIOKEHHI.

3akiroueHue - TOJBEACHHE OOIIEro MTOTa JIEKIHMH, 00o0IeHne Marepuana, (GpopMynupoBKa

BBIBOJIOB 110 TEME JIEKLIUU; OTBETHI HA BOIPOCHI CTYJEHTOB.
Jns Hajgexaiero OCBOGHHUsI Kypca XMMHH MCIHOJIB3YIOTCS CIIEIMAJIbHBIE HArJsHbIE CPEICTBA, C
MOMOIIBI0 KOTOPBIX MOXXHO TepeAaBaTh CTyIEHTaM HH(POPMAIMIO O BEIIECTBAX, OOBEKTaX H
cymecTBe (U3MYECKUX M XUMHUYECKUX TMpeBpamieHui. JleMOHCTpalus OIBITOB, MOJENIn
KPUCTATMYECKHUX PEIIETOK, TAOIHUIIBI M MJIAKATHI C SHEPTeTUYECKUMHE JUarpaMmmamMu o0pazoBaHus
MOJIEKYJI, peaKkIiil ¢ KaTaau3aTopaMu U 0e3 HUX U T.1.

Ocy1iecTBiI€eHHE KOHTPOJIS 32 BEJCHUEM CTYACHTAMU KOHCIIEKTa— JIEKIUM; OKa3aHHe CTYJEeHTaM
MOMOIIM B BEACHUM 3alUCH JIEKUMU — (aKUEHTHPOBAaHUE W3JIOKEHUS MarTepuaya JIeKIHH,
BbIJIEJICHHE TOJI0COM, MHTOHAIMEH, TEMIIOM pedyr Haubosee BaXHON MH(OpMAaLIUU, UCTIONb30BaHHE
nay3 JiIsl 3aIUCH TaOJIHII, CXEM)
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MeToanuyeckne yKazaHus JJ1s1 00yYAKOLMXCS M0 MPOXO0KIEHUI0 Ja00PaTOPHBIX padoT

B xone BbImosiHeHUs 1a00paTOPHBIX paboTa 00yJarOIUIACs JOKEH YIIIyOUTh U 3aKPENUTh
3HAHUA, IPAKTUYECKUE HABBIKH, OBJIAJETh COBPEMEHHON METOAMKOW M TEXHHKOW HKCIIEPHMEHTA B
COOTBETCTBUM C  KBaTU(HUKAIMOHHOM  XapaKTepUCTUKOM  oOyuwaromierocs.  BwimomHeHue
71a00paTOPHBIX PabOT COCTOMT U3 SKCHEPUMEHTAIbHO-NPAKTHUECKOH, PacUeTHO-aHATUTHUECKOU
4acTEH U KOHTPOJIBHBIX MEPOIIPUITHH.

BrimonnHenne 1mabopaTopHBIX pabdOT O00yJarouuMcs SIBISIETCS HEOTHEMJIEMOW YacThiO
U3y4eHHs] JTUCHMIUIMHBIL, OIpenenseMoil y4eOHbIM IUTAHOM U OTHOCHUTCS K CpPEICTBaM,
o0ecrneynBaroIUM pelIeHUe CIeTyIOIUX OCHOBHBIX 33/a4 y 00y4aroIerocs:

— TNpHOOpeTeHHEe HABBIKOB MCCIIEOBAHUS MIPOIECCOB, SIBJICHUN U 0OBEKTOB, U3y4aeMBIX B
paMKax JIaHHOM ITUCUUIUINHBI;

— 3aKpeIUICHHE, DPAa3BUTHE M JCTANU3ALUA TEOPETHUYECKHX 3HAHUHM, IIOIy4YCHHBIX Ha
JEKLUSAX;

— ToJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMON AUCLHUIUINHE;

— TNpHOOpEeTeHHE HABBIKOB CAMOCTOATENBHOM paboThI ¢ 1a00paTOPHBIM 00OPYAOBAaHUEM H
pudopaMu.

MeTtoauueckre yKa3aHus K BBIIIOJIHEHUIO Ja00paTOpHbIX padOT MPUBEACHHI B!

- Xumus : XUMUYECKUE PEAKIMU, BBI3BIBAIOIIME AIEKTPUUECKUN TOK, AJIEKTPOIHBIE
NOTEHLUAIBl U AJIEKTPOABIDKYIINE CHIIBI : [ DJIEKTPOHHBIN pecypc]| : METOJUYECKHE yKa3aHUs K
BBITIOJIHEHHIO J1abopaTtopHoit padboThl / C.-IleTep6. roc. yH-T a3poKOCM. MPUOOPOCTPOCHHUS ; COCT.:
10. C. Hukomnaes, T. E. Kpsiosa. - OnekrpoH. TekctoBeie aaH. - CII6. : Uzn-so 'YAIL, 2015. - 19
c.

- Xumus. TernoBoit 3p@exT (FHTANBIN) XUMHUECKON peakuuu : [ DIeKTpOHHBIH pecypce] :
METOJMYECKHE YKa3aHUs K BBITIOJHEHHIO JJabopaTtopHor padoTel / C.-IleTepO. roc. yH-T a3pOKOCM.
npubopoctpoenus ; coct.: FO. C. Hukonaes, T. E. Kppuiosa. - OnekrpoH. TekcToBblie naH. - CIIO. :
Uzn-so I'VAIL 2015. - 17 c.

- Xumus : DKBUBAJIEHT. 3aKOH 3KBUBAJICHTOB : [ DJIEKTPOHHBIN pecypc| : METOAMYECKHE
yKa3aHUs TI0 BBINOJTHEHUIO JjabopatopHoii pabotrel / C.-Iletepd. TOC. YH-T a’3pOKOCM.
npubopoctpoenus ; coct.: T. E. Kpbutosa, 1. B. Orypuosa. - DnekTpoH. TekcToBble aaH. - CIIO. :
Uzn-Bo I'VAIL 2016. - 15 c.

- Xumusa. Koppos3uss metamnoB : [ DJEKTpOHHBIM pecypc] : METOIMYECKHE YKa3aHHUs IO
BBITIOJIHEHHIO JTabopaTopHbIX padot / C.-IleTepO. roc. yH-T a3poOKOCM. MIPUOOPOCTPOSHHUS ; COCT.:
10. C. Hukomnaes, T. E. Kpsbiosa. - OnekrpoH. TekctoBeie aaH. - CII6. : Uzn-so 'YAIL, 2016. - 27
c.

Crpykrypa u popma otuyera o 1adopaTopHoOii padoTte

1. Iens paboTHI.

2. JlaGopaTtopHoe 000opyaOBaHUE.

3. Omnwucanue 3KCIIEpUMEHTA.

4, OO6paboTka pe3yabTaTOB.
TpeGoBannst k 0pOpMIICHHIO OTUYETA 0 JIAOOPATOPHOI padoTe
OTué€T NMOMKEH coaepXaTh TUTYJIBHBIA JIUCT, a €ro COJEp)KaHHE COOTBETCTBOBATH
oopmienuto, corimacio 'OCT 7.32-2017. (3amosnHeHHBIC TAOIHUIBI C MOJYyYCHHBIMH
AKCIEPUMEHTATBHBIME JTaHHBIMH) HopmaTuBHas JOKyMEHTAIws, HEOOXOIuMas JUIst
odopmiieHHs, IpUBEZICHA Ha 3JeKTpoHHOM pecypce ['Y ATIL: https//guap.ru/standart/doc
BrImotHeHbI HEOOXOIUMBIC PACUETHI.
[TocTpoens! rpaduyeckrie 3aBUCUMOCTH OT 3a/IaHHBIX MTAPAMETPOB.
CrenaHbl BEIBOJEL.
BeImotHeHBI KOHTPOJIBHBIE 3a/IaHKS Ha TeMY J1a00paTOPHOH paboTHI.

SARE A

MeTtoauyeckue ykazaHusi AJ1s1 00y4arOIUXCs 10 MPOXO0KACHUIO CAMOCTOSITEIbHON padoThl
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B Xome BBITONTHEHUST CaMOCTOSITEIPHOM PaOOThI, OOYYaAIOIIUICS BBHITIOJIHSIET PabOTy IO
3aJIaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE MpEINoaaBarelsi, HO 0€3 ero HemocpeICTBEHHOTO
YYaCTHHS.

B mporecce BBIMOTHEHHSI CaMOCTOSITENILHOM pPabOTHI, y oOyuaromerocs (opmupyercs
nenecooOpa3Hoe TUIaHUpOBaHUE pabouero BpeMeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS U
HABBIKM B YCBOCHHH M CUCTEMATH3AIMH IPUOOpETaeMbIX 3HAHUN, 00€CIIeUrBAET BRICOKUN YPOBEHB
yCIIEBaEMOCTH B TIEPUOJT O0yUESHHSI, TOMOTAET MOJIYYUTh HABBIKH IMOBBIIICHUS MTPO(HECCHOHATEHOTO
YPOBHSI.

MeroauyecKUMH ~ MaTepuaiaMd,  HaNpaBISIONIUMH  CaMOCTOSITENIBHYIO  paboTy
00y4JarOIIUXCS SIBISIFOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1o TUCIHUILIHHE;

MeToanuyeckne yKkazaHus JJ1s1 00yYAIOLMXCS MO MPOXO0KIACHUI0 TPOMEKYTOUHON aTTecTAluM

[IpomexyTouHas aTTecTauus oOyyaroumxcs npenycMaTpuBaeT OLICHUBaHUE
POMEXYTOUHBIX U OKOHYATENBHBIX PE3y/IbTaTOB OOyudeHHs mo auciuruimHe. OHa BKIIIOYAeT B
ceost:

— 9K3aMeH — ¢opMa OLICHKH 3HAHUH, MOJYyYEHHBIX O00y4aloUIMMCs B MPOLECCe U3yUeHUs
BCEH AMCHMIUIMHBI UM €€ YaCTH, HAaBBIKOB CAMOCTOSITENIbHOM paboThl, ClIOCOOHOCTH MPUMEHSTH UX
AJid  pCHICHUA TPAKTUYCCKHUX  3ajady. 3K3aMeH, Kak IIpaBWJIO, IMPOBOAUTCA B TCPUOJ
9K3aMEHAIlMOHHOM CEeCCHU W 3aBeplIaeTcs aTTeCTAIMOHHON OLIEHKOW «OTIMYHO», «XOPOILIOY,
«KYHOOBJICTBOPUTCIIBHOY», KHCYAOBJICTBOPHUTCIBLHO.

Cucrema OICHOK IpHu IMPOBCACHUU HpOMeX(YTOqHOﬁ aTTeCTallu OCYIICCTBIISICTCS B
COOTBETCTBUU C TpeboBanusmu [lomoxennit «O TeKymeM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUHON artectanuu cryneHToB [ YAIIL, oOydarommumxcss 1o mporpaMMaM BBICIIETO
obpazoBanusi» U «O MOIYTbHO-PEUTHHTOBOM CHCTEME OIIEHKH KadecTBa Y4YeOHOUW paboThI
ctyaeHToB B 'Y AID».



JlucT BHEceHUs U3MEHEHUH B pabovylo MporpaMmy JUCIUTITNHBI
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[Hata BHEceHus
W3MCHECHUM U
JIOTIOJTHEHUH.

Iloanuce BHeCHIETO
W3MEHCHHS

Conep:kaHre U3BMEHEHUH U JOTIOTHEHUH

Jlata u Ne

MIPOTOKOJIA
3aceTaHms
Kadeapbl

ITonnuce
3aB.

kadenpoii
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