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AHHOTaUs

JucuumniuHa «XuMus» BXOAUT B 00pa30BaTEIbHYIO IPOrpaMMy BBICHIETO 00pa30BaHUS
[0 HampaBleHUI0 mnoarotoBku/  crnenuanbHocTd  13.03.02  «DnekTposHepreTuka
JNEKTPOTEXHUKA» HAMPaBICHHOCTH «DJeKTpoMexaHuKay. Jlucuumnuna peanusyercs kadeapoit
«Ne31».

JlucuuniuHa HaleaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETEHIUHI!

IIK-2 «CnocoOHOCTh y4acTBOBaTb B IUIAHUPOBAaHUM, IMOJTOTOBKE, 00paboTKe
Pe3yNbTaTOB SKCIEPUMEHTOB U KOHCTPYHPOBAHMHM KOMIIOHEHTOB 00BEKTa MpodecurnoHalbHOMI
JeSITeTbHOCTHI

CopepxaHue AUCHUIUIMHBI OXBAaTHIBAET KPYr BOIPOCOB, CBA3AHHBIX C O3HAKOMIICHUEM
UCTOPUHM XHUMHUHU, a TaKkKe C OCHOBHBIMU HAIPABJICHUSAMHU W TEHACHIWMSIMH Pa3BUTHUS
COBPEMEHHOM XHMMHHU. OJTa HayKa H3y4aeT MAaTepHaIbHBIA MUpP, 3aKOHBI €ro pa3BUTHA,
cnenn(uyeckylo XUMUYECKylo (GopMy ABIKEHHS MaTepuu. B mporecce u3ydeHUs XUMHH
BbIpa0aThIBaeTCsl HAy4YHBIM B3IV HAa MHUp. 3HAHHE XUMHUU HEOOXOIAMMO AJIs IJIOJOTBOPHOM
TBOPYECKOH JesTenpHOCTH OakanaBpa 000N HampaBIEHHOCTH. 3HAHHME XUMHH IO3BOJISET
chopMHpOBaTh COBPEMEHHOE HAayudyHOE IpPEICTaBICHHE O MAaTepHH, BEUIECTBE KaK OJHOM U3
BHUJIOB JABMKYLIEHCA MaTEPUU, MEXAHU3ME IPEBPAILECHUN XUMHUUYECKUX COEAUHEHHM, CBOMCTBAX
MaTepuaioB O XMMHUYECKHUX Mpolleccax B COBpeMEHHON TexHuke. [Ipu m3yueHuu Kypca XUMUU
HE00X0IMMO TMPOYHO YCBOUTH OCHOBHBIEC 3aKOHBI, OBJAJETh TEXHUKOW XUMHUYECKUX PacCdeTOB,
BbIpa0OTaTh HAaBBIKM CAMOCTOSATEIBHOTO BBIMOJTHEHHUS XHUMUYECKUX OKCHEPUMEHTOB U
0000mienust (akroB. IloHumMaHue 3aKOHOB XHMMHUU TOMOXKET CTYICHTY B pELICHHH
9KOJIOTHYECKHX MpoOsieM. 3HaHUe Kypca XUMUU HEOOXOIMMO U JUISl OCEIYIOIIETO YCIEITHOrO
U3yUYEHHSI CTICIIUATIBHBIX JUCLIUTUINH.

[IpenogaBanue AUCUMIUIMHBI TpeaycMaTpUBaeT cienyromue (OpMbl OpraHU3aluu
yaeOHOro mpoIiecca: JISKIUU, 1a00paTopHbIe pabOThI, CAMOCTOSATEIbHAS paboTa 00YyJaroIIerocs,
KOHCYJIbTaI[1

[TporpaMMoil TUCHMITIMHBI TMPEIyCMOTPEHBI CIEAYIOIINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs aTTecTanus B GopMe 3K3aMeHa.

OOmiast TpyAOEMKOCTh OCBOCHMS IMCLUUIUIMHBI COCTaBiIsgeT 3 3ayeTHbIX exuHuis, 108
YacoB.

SI3pIK 0OyUEHUS 110 TUCIUITIIMHE KPYCCKUN»



1. TlepedeHb IUIAHUPYEMBIX PE3YJIbTATOB O0YUEHHS 110 TUCIUILIIMHE
1.1. Tlenu nmpenomaBaHus JUCITUTUTHHBI

Llenp naHHON AMCHUIUIMHBI — YCBOGHHE CTYACHTAMH TEOPETHUECKHMX OCHOB  OOLIei
XMMHH, XHMHUHM BaKHEHIINUX 3JEMEHTOB M HUX HEOPraHMYECKHX COEJUHEHUH, (OopMHpOBaHUE
XMUMHAYECKOTO MBIIIJICHUS Y CTY/IEHTOB. Pa3BuTHE HaBBIKOB HCIIOJIb30BAaHMS CBEACHUN O (PU3UKO-
XMMHMYECKHX CBOMCTBaX pa3jgMYHBIX CHCTEM JUI1 CHHTE3d COOTBETCTBYIOUIMX COEIMHEHUH,
BBITTOJIHEHUE TEPMOJMHAMUYECKUX U KHHETHYECKHX PAcyeTOB; MPUOOPETEHNE HEKOTOPOTO OIBITa
HKCHEPUMEHTAIbHBIX HCCIEAOBAaHUM JUIsl pa3pabOTKM HOBBIX METOJOB CHUHTE3a M IPHUAAHUS
MarepuangaM 3aJaHHOM CTPYKTYpbl M KOMIUIEKCa CBOMCTB. IIpencraBieHue BO3MOKHOCTH
CTY/IEHTaM pa3BUTh U IIPOJAEMOHCTPUPOBATH HABBIKM B 00JIACTH HHHOBALIMOHHBIX TEXHOJIOTUH.

1.2. JlucummuiiHa BXOOUT B  COCTaB  4YacTH, (OpPMHUPYEMOH  y4aCTHHUKAMH
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeIbHOM MPOrpaMMBbl BBICIIET0 0Opa3oBaHus (naee —
OI1 BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS MO JAUCIUILINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTatamMu ocBoeHus OI1 BO.

B pesynbrare m3yueHus AWCHMUILTUHBI 00OydYalOmUiCsS AOHKEH 00JaJaTh CIETYIOIIUMHU
KOMIETSHIMSMH WM WX YacTsMH. KoMIeTeHIIMu U MHIMKATOPHI UX JTIOCTHXKEHUS MPUBEICHBI B
tabnwurie 1.

Ta6mmma 1 — [lepedeHs KOMITETCHIIMI W UHIUKATOPOB UX JTOCTHIKCHUS

Kon u
Kareropus (rpymnmna) Kon u HanMeHOBaHME MHIUKATOPA JOCTHKECHHUS
HalMEHOBaHUE
KOMIIETEHIINH KOMIIETEHIH
KOMIETEHINH
[IK-2 Crioco6HOCTB
y4acTBOBaTh B
IUTaHUPOBAHMH,
HOJTrOTOBKE
o 6Ha60TKe ’ I1K-2.J1.3 neMOHCTpUpYET 3HAaHUSI OCHOBHBIX
p 3aKOHOB OPraHUYECKON U HEOPTraHUYECKOU
[IpodeccnonanbHble | pe3yabTaToB <
XUMUH, IPUPOJIBI XUMUYECKOH CBSI3U 3JIEMEHTOB;
KOMITETEHIINH HKCIIEPUMEHTOB U
UCIOJIb3yeT OCHOBHBIE METOBI XUMUYECKOTO
KOHCTPYHUPOBaHUHU .
HCCJIEIOBaHM BEILIECTB U COCUHEHUM
KOMITOHEHTOB
00BEKTa
npohecHnOHATLHOM
JeSITEIbHOCTHH

2. Mecto mucuumivHbl B cTpyktype OIT
JucuumnirHa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHCS
IIPU U3YYEHHUH CIIETYIOIIUX TACIUATUINH:
— «Dusuka»
— «MaremaTuka. AHAIUTUYECKAsi TEOMETPHS U JIMHECHHAs anreopay
3HaHuUs, TOJYYCHHBbIE TPU H3YYEHWHU Marepuaia JJaHHOW JUCUMIUIMHBIL, HUMEIOT Kak
CaMOCTOSTENIbHOE 3HAYEHHE, TaK U UCIOJB3YIOTCS PHU U3YUYEHNUH IPYTUX TACLHMILIAH:
— «MarepuanoBeeHue»
— «DJIEKTPOHHUKA»
— «OKOJIOTUSI»
— «DNEKTPOTEXHUKA»
— «Mertpoaorusa»

3. OOBeM U TpyI0EeMKOCTb TUCITUTLIAHBI



Jlanupie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI IO AUCHMIUIMHE (M pacIpee]IeHue 3TOH TPYAOEMKOCTH 10 CEMECTpaM) MPECTABICHBI B
Tabmuie 2.

Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTITHHBI

TpynoemMkocTh Mo
Bun yuebHO# paboTh Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKocmp oucyunIuHbl, 3/ 108 3/ 108
3E/ (uac)
U3 nHux uacoe npakmuueckoii n0020moeKu 17 17
AyoumopHhuie 3anamus, BCETO vac. 51 51
B TOM YHCJIE:
nexuu (JI), (gac) 34 34
npaktudeckue/cemunapckue 3anarus  (113),
(dac)
naboparopusie padbots (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnasn paboma, Bcero (dac) 21 21
Buo npomesxcymounoii ammecmayuu. 3a4er,
mudd. 3auger, sk3amen (3auer, udd. 3au, JK3. JK3.
DK3.%%)

*%
Ilpumeuanue: KaHIUAATCKHI SK3aMEH

4. CopeprxaHue JUCIUTITUHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUIUIMHEI MO pa3jenaM U BUAaM 3aHITHH.
Pazgenpl, TeMBbI TUCITUTIIIUHBI 1 KX TPYAOEMKOCTh ITPUBECHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMBI JUCLIUILINHEI Jlexmn I13 (C3) JIP KII CPC
(qac) (qac) (qac) (qac) (dac)
Cemectp 2
Pasnen 1: Beenenne B XUMHIO 1 5 2
Temal.l.IlonsiTHe BeIecTBa u 1 1 1
XMMHYECKOM  pEeaKIuu, OCHOBHBIC
OnpeJIeTICHUsI.
Tema 1.2 2
Crexuomerpuueckue 3aKOHBL.
DOyHIaMEHTAIbHBIE TTOHATHS W 3aKOHBI
XHMHH.
Tema 1.3. CnocoObl ompeneneHus 2 1
KOJHWYECTBA BCIIIECTBA, 3aKOH
3KBHBAJICHTOB.
Paznen 2. Ctpoenue BemecTBa 10 - 4
Tema 2.1. OcCHOBHBIE CBEIECHUS O 2 2
CTPOCHUHU aTOMOB; KBaHTOBBIE YHCIIA.
Tema 2.2. Ilepuonumyeckuil 3aKoH 2
J.N.Menneneena.
Tema 2.3. Xumuueckass CBSI3b, BHIbI 1 1
XHUMHYECKOM CBS3H.




Tema2.4. MeTon BaJICHTHBIX CBS3€H,
KOBAJICHTHAs CBA3b.

Tema2.s. Meron MOJIEKYJISIPHBIX
opOuTanei.

Tema2.6. HeBaneHTHBIC THIIBI CBS3CH:
HOHHasA CBA3b, MCTAJIMYCCKasa CBA3b,
BOJIOPOJIHAsl CBSI3b, CHUIBI Ban-aep-
Baannbca.

Pazgen 3. XwuMuyeckhe CHCTEMBI.
OOue 3aKOHOMEPHOCTH XMMHUYECKHX
MIPOIIECCOB.

15

Tema 3.1. DHepreruka XUMHYECKHX
IPOLIECCOB,  BHYTPEHHSS  DHEPrus,
SHTAJIBIINS, SHTPOIHSL.

Tema 3.2. SHEPrus I'u66ca,
HaIpaBJICHHOCTDb XUMHNYCCKHUX
MPOIECCOB, XHMHYECKoe H (ha3oBoe
paBHOBECHE.

Tema 3.3. CkopocTb XHMHUYECKOU
peakmuu U METOABI €€ PETyJINPOBaHUA,
3aKOH JSHCTBHUS Macc,

Tema3 4. OHeprus aKTUBAIHH,
ypaBHEHHE AppeHuyca, npaBuiio BaHT-
Todda, KaTaJIn3aTOPhI u
KaTaJINTUYCCKUC CUCTCMBEI.

Tema  3.5.PacTtBOpbl,  JOUCIEPCHBIC
CUCTEMBI, CIIOCOOBI BBIPAXKEHUS COCTaBa
pacTBOpOB,

Tema3.6. DNEeKTPOIUTHYECKAS
AUccolManusi,  BOJAHBIE  PacTBOPbI
3JIEKTPOJIUTOB, BOJOPOJHBIN
IOKAa3aTellb, peakiuu oOMeHa,
TUAPOIIN3 COJIEH.

Tema3.7.CroiicTBa pa30aBIICHHBIX
pPacTBOPOB  HEAIIEKTPOIUTOB, BOJHBIC
pacTBOpHI 3JIEKTPOJIUTOB, 3aKOH
pazbaBinenuss  OcTBanbla,  3aKOHBI
Payns.

Paznen 4.0OCHOBBI AJIEKTPOXUMUYECKUX
IIPOLIECCOB.

Tema 4. 1.OKHUCIUTENBHO-
BOCCTAHOBUTEIBLHBIE PEAKITUN

Tema 4.2. XUMHYECKHE UCTOUYHUKUA
AIEKTPUIECKOTO TOKA. | aTbBaHMYECKHE
3JIEMEHTEL.

Tema 4.3.OnexTponus, 3aKOHBI
Dapapes.

Tema 4.4.Kopposus u 60ps0a ¢ Heil.

[

[EEN

Paznen 5:CBoiicTBa IPOMBIILIEHHO-
BAXKHBIX D3JICMCHTOB U UX COG,Z[I/IHGHI/Iﬁ

Tema 5.1. Kiaccel  XxuMuyeckux
COCIMHEHMM, CBOMCTBA IPOMBIIIICHHO




BaXXHBbIX 3JIEMCHTOB U UX COCHHHCHHﬁ.

Tema 5.2. Xumuueckas 2 1
UJCHTUPUKAIHS. MeTto b1
XUMHUYECKOTO UCCIEOBaHUS U aHAIIU3a
BEIIECTB U UX MPEBPAIICHUMN.

Uroro B cemectpe: 34 17 21

Hroro: 34 0 17 0 21

4.2. CopnepxaHue pa3/ie]ioB U TE€M JICKIIHOHHBIX 3aHATHH.
Coneprxanue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0uIEe 4.

Ta6muia 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep paznena | Ha3BaHue u copepkanue pa3/iesoB U TEM JICKUHOHHBIX 3aHATHN

Pazmen 1 BBenenue B XUMHIO.

Tema 1.1. [lonsTne BemecTBA W XUMHUYECKOM peaklWH, OCHOBHBIE TOHSTUS U
ONpeJICTICHUSI.
Tema 1.2. CrexunomeTpuyeckue 3akoHbl. DyHIaMEHTaIbHbBIE TTOHATUS U 3aKOHBI XUMUU:

3aKOH COXpaHEHUsI MAacCChl, 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTBA, 3aKOH
KpaTHBIX OTHOIIEHUH, 3aKOH OOBEMHBIX OTHOIIEHWW. 3akoH ABorauapo,
CJIeICTBHS 3aKOHA ABOTaJIpo.

Tema 1.3. CriocoOnbI omnpeseneHns: KOJUYECTBa BEIIeCTBA, 3aKOH 3KBHBAJICHTOB. Pacdér
M (MONSIPHBIX MacC YKBUBAJICHTOB) JUISI POCTHIX BEUIECTB, OKCUIOB, KHCIIOT,
OCHOBaHMH, cosieil. DakTop HSKBUBAIICHTHOCTH.

Pasnen 2: CtpoeHue BenecTna.

Tema 2.1. OCHOBHBIE CBEIEHUS O CTPOCHUHU aToMOB; KBaHTOBO-MexaHWYECKas MOJEIb
atoma. OpOuTanb, KBaHTOBBIC 4mcla, ypaBHenue Llpénunrepa, ypaBHeHUE
He-bpoiinsa, ypaBaenue [lnanka, npuHIuMn HeonpenenéHHOCTH [ elizenOepra.
DeKTpOHHO-TpadudecKue GOpPMYIIbI.

Tema 2.2. [Tepuonnueckuii 3axkon J.M.MenneneeBa, cBsa3b [1.C. co crpoeHuem aroma.
HepI/IOI[BI, IpYIIibl, JUaroHaJibHagd 3aBUCUMOCTD. 3aKOHOM€prIe N3MCHCHUA
CBOMCTB DJJIEMEHTOB U coenuHeHHH (3()(PEKTUBHBIA paauyc, SHEPTHUH
WOHM3AINH U CPOJICTBA K DJIEKTPOHY, AJIEKTPOOTPHIIATEIHLHOCTS).

Tema 2.3. XuMHUYecKasi CBs3b, BUABI XMMHUYECKOUN CBs3H. Bo30yxnéHHOE M HOpMaIbHOE
cocTtosHue aroma. [uOpumu3amust dSJIEKTPOHHBIX 001akoB. CrocoObl
MEePEKPBIBAHUS AJICKTPOHHBIX OO0JAKOB, CUTMa- MH-JEIbTa-TIEPEKPHIBAHMUS.
[IpocTpancTBeHHast CTPYKTYpa MOJIEKYIL.

Tema 2.4. Merona BaJIeHTHBIX CBsI3eH, ClIOCO0 00pa3oBaHUs KOBAJEHTHOM CBSI3M METOJ
JlonnoHa u I'eiitiiepa. [1oaspHOCTH CBSI3M CBOMCTBA KOBAJEHTHOM CBS3H.

Tema 2.5. MeTtoax  MOJNEKYISpHBIX — opOUTanei. Ilopsimok ¥ 3SHEprus  CBS3H.
CBSI3BIBAIONINE M PA3PBIXJISIONTNE OPOUTAIIH.

Tema 2.6 HepanenTtHsie TUIIBI CBSA3€H: HMOHHAsA CBSA3b, MeETAUIMYECKas CBI3b,

BOJIOPOJIHAs CBsI3b, CHIIbI BaH-nep-Baanbca. Kommiekcubie coenunenus. Poiib
KOMIIJICKCHBIX CO€I[I/IHGHHI>'I B HpI/IpOI[e N TCXHHKCE. Teopml KpI/ICTaJIJII/I‘IeCKOI‘O
nosis. KoHIeHCupoBaHHOE COCTOSIHUE BeIIeCTBa. | Bep/IbIe BEIICCTRA.

Pazpgen 3 Xumuyeckue cucteMbl. OO0IHe 3aKOHOMEPHOCTH XUMHUYECKUX MPOIIECCOB.

Tema 3.1. DOHepreTuka XWUMHYECKHUX TMPOILIECCOB, BHYTPEHHSS DSHEPrUsi, TEIIOBOU
abdeKkT XuMuYecKux peakiui, 1-i, 2-i, 3-ii 3aKOHBI TEPMOIUHAMUKH,
DHTpONUs, KaK QYHKIHS COCTOSHUS, YHTAIBINS. XUMUYECKUH MMOTEHIIHAAI.

Tema 3.2. sHeprusi ['mb0ca, HampaBIECHHOCTh XWMHYECKUX MPOIECCOB, XUMHUECKOE H
¢dazoBoe paBHOBECHE.

Tema 3.3. CKOpOCTh XMMMUYECKOM pEakUMH M METOAbl €€ PEryJupOBaHUs, 3aKOH




Howmep paznena

HasBanue u conepxaHue pa3eyioB U TeM JICKIIMOHHBIX 3aHATHN

neiictBust macc. YpaBHenue ['ynbOepra u Baare. MonekynapHOCTh peakity,
NOPSANOK pEaKuuu. 3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOW PpEakIHH OT
KoHIeHTpanuu. KoHcTanTa ckopocTy pU3N4eCKUid CMBICIL.

Tema 3.4

DHeprusi akTHUBAIlMM, ypaBHeHUWE AppeHmyca, mnpaBwio Bant-I'odda,
KaTaJIu3aTOphl U KaTATUTHYECKHUE cUCTEMBI. OCHOBHOM MOCTYJIAT XMMUYECKON
KUHETUKH, KUHETHYECKOe ypaBHEHME. BnusHue TemmepaTypbl Ha CKOPOCTh
XUMHYECKON peakluu, ypaBHeHHEe AppeHuyca. MexaHW3M NpOTEKaHus
KaTaJIUTUYECKUX peakinii. XuMmudeckoe paBHoBecue npunuun Jle-1larenpe.

Tema 3.5

PacTBOpBI, AMCIIEPCHBIE CUCTEMBI, CIIOCOOBI BBIPAXKEHHUSI COCTaBa PacTBOPOB.
TepMoauHaMUYecKne XapaKTEPUCTUKH Mpoliecca OOpa30BaHHS PAaCTBOPOB.
CHJIBHBIC H CJIa0ble JIEKTPOJIUTHI, HOHHBIE PAaBHOBECHUS B BOJHBIX PAacCTBOPAX,
IPOM3BEACHNE PACTBOPHUMOCTH

Tema 3.6

9H€KTpOHI/ITI/I‘-I€CKa$I Jucconuanui, BOIOHBIC paCTBOpr
BOJIOPOHBIN MTOKA3aTeNb, PEAKIIMH OOMEHA, THIPOJIN3 COJICH.

JJIEKTPOJIUTOB,

Tema 3.7

CpoiicTBa pa30aBICHHBIX PACTBOPOB  HEANIEKTPONUTOB, KommuraTuBHbIE
CBOIICTBAa pPacTBOPOB, 3akoHbl Paynma. Kpuockomuss 30ymirockomws.
OcmoTtnueckoe aasneHue. 3akoH ['enpu. M3oTonnueckuit ko3huimeHt.

Paznen 4.

OCHOBBI AJIEKTPOXUMUYECKUX MPOLIECCOB.

Tema 4.1.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE  PEaKIMM,  DJEKTPOHHBIM  OanaHc,

MOHHpHBIG MacCChl 3KBUBAJICHTOB OKHCIIMTCIIA U BOCCTAHOBUTCIIA.

Tema 4.2.

XVMMHYECKNE UCTOYHUKH JJIEKTPUUECKOTO TOKA. I'abBaHMYECKUE DIIEMEHTHI,
CTaHJAPTHBIC JJICKTPOJHBIE NOTCHIUANbL. JIBOMHOM DIEKTPUYECKHUU CIIOH.
VYpaBuenue HepHcra. PaBHOBECHBIN. 31€KTpOIHBIN MOTeHIMaA. CTaHaapTHBIN
BOJOPOJHBIN IEKTPOL.

Tema 4.3.

OnekTponn3, 3akonbl Dapaness KatogHbie 1 aHOAHBIE POLIECCHI PACTBOPOB U
pacIuIaBoOB AJIEKTPOIUTOB.

Tema 4.4

Koppo3uss m Ooppba ¢ Hel. YpaBHEHUS  KOPPO3HUHHBIX TIPOIECCOB C
KUCIIOPOJTHOM ©  BOAOPOIHOW nemoisipu3anueii. CrocoObl 3aluThl  OT
KOPpPO3UU — XUMHYECKHE, AJIEKTPOXUMHUYECKUE (MeTallInyecKue- KaToAHbIE,
aHOJ/IHbIC TOKPBITHS). JlernpoBaHne METaJIOB.

Paznen 5.

CBolicTBa MPOMBIIIJIEHHO BAaXHBIX AJIEMEHTOB U UX COCIMHEHUH. MOJIyYEHHUE
MCTAJIJIOB. MeTaﬂanecm/Ie CIIJIaBbBI 1 KOMIIO3UTHI.

Tema 5.1.

Knaccel XUMHUYECKHMX COEOWHEHHWH, CBOWMCTBA MPOMBIIIJIEHHO BaKHBIX
DJIEMCHTOB M WX coeauHeHuit KommosuimoHHbsie marepuanbl. Kepmersl.
Xumus meramios (Al,Fe, Sn,Pb,Mo) Xumus wemeramnos: C,Si,S , dpymiepeH,
kapOoun. TomnmuBa (TBEpOE, KHUIKOE, Ta30BOE), CMa30YHBIE MaTepUalbl,
MOTOPHBIC MacJia.

Tema 5.2.

XuMudeckass uaeHTUGUKAIMA. MeToIbl XUMHYECKOTO WCCICIOBAaHUS U
aHalii3a BEIIECTB M WX NpeBpamieHuil. KauecTBEHHbI U KOJIMYECTBEHHBIN
aHayu3.(I'paBuMeTpuuecknii, TATPUMETPUYECKUH, KOMIIJIEKCOHOMETPUUYECKUI
METO/Ibl aHATTN3A).

4.3. Tlpaktuueckue (CEeMHUHAPCKUE) 3aHATHS
TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Tabmmma 5 — [IpakTudeckue 3aHsITHS U UX TPYJ0EMKOCTh

/o

Ne | TeMsbl npakTU4YECKHUX

N3 Hux Ne
@OpMBI IPAKTUYECKUX | TpynoeMKOCTb, |IPaKTUYECKOH |pa3ieia
3aHSATUN 3aHATHHN (uac) HOJTOTOBKH, |AWCIIMII
(dac) JIUHBI




VY4eOHbIM MJIaHOM HE MPEayCMOTPEHO

Bcero

4.4. JlabopaTopHbIE 3aHATHUS

TeMbl 1a00paTOPHBIX 3aHIATHI M UX TPYJOEMKOCTh IPUBEIEHBI B TA0IHUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux
IpaKTHY Ne
Ne HaumenoBanue nabopatopHbsIx padoT Tpynoemkocts, | eckoid | pasnena
/11 (dac) MNOAr0TO | MUCIIMILI
BKH, HWHBI
(qac)
Cemectp 2
1 CrexuomeTpudecKue 3aKOHBI. 2
DyHIaMEHTATbHBIC TOHSATUS U 3aKOHBI XUMUHU. 2 1
CrniocoObl onpe/iesieHrs KOJIMYEeCTBa BElleCTBa.
2 Omnpenenenne M’ s3kBHUBalIeHTa MeTasUIa 3 3 1
3 Omnpenenenne TemmoBoro sddexkra peaxkuu 4 4 3
HEeUTpaJIM3alyi.
4 N3mepenue 51 pacder JIEKTPOJIHBIX 4 4 4
nmoreHuranoB MetaioB 1 DJIC raapBaHHYECKUX
AJIEMEHTOB.
5 XuMH4decKkass U AJIECKTPOXHUMHYECKash KOppO3us, 4 4 4
Uccnenosanue KOppo3uu METaJIJIOB u
onpeeraeHue HHrHoUTOpHOTO Y dheKTa.
Bcero: 17 17

4.5. KypcoBoe mpoeKTHpOBaHKE/ BHITIOTHEHUE KyPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs

Bunsl camocTosiTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Tabnuue 7.

Tabnuna 7 — Bunbl caMocToATeIbHOM paboThl U €€ TPYJ0EMKOCTh

. Bcero, | Cemectp?2,
Bun camocrosTensHOM paboThI
qac qac
1 2 3

N3ydyenne TeopeTHUECKOro MaTepuana

10 10
nucturuHbl (TO)
Pacuerno-rpaduueckue 3ananus (PI'3) 1 1
[MoaroroBka K TEKymeMy KOHTPOJIIO 2 2
ycneBaemoctu (TKY)
Homamuee 3ananue (/13) 2 2
IToaroroBka K MIPOMEKYTOUHOMN 6 6
arrectanuu (I1A)
Bcero: 21 21

5. Ilepeuensb yueOHO-METOIUIECKOTO 0OECIICUCHHUS

JUISL CAMOCTOSATEILHON PabOThl 00YUYaAIOIMIUXCS 110 AUCITUTUTHHE (MOIYJTIO)




Y4eOHO-MeTOINYEeCKHE MaTepuallbl ISl CaMOCTOSITENIbHOW paboThl O0yYaromuXcs yKa3zaHbl B
. 7-11.
6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX U3JAHUN
[lepeueHp MEYaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3IaHUN PUBEACH B TadmuIe 8.
Tabnuua 8— [lepeyeHb MevyaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3TAHUN

KonuuectBo
9K3EMIUISIPOB B

]L_[Jllé{ E) I; pec bubnuorpaduueckas ccpiika ?EPGSBI::TGKG
AIIEKTPOHHBIX
9K3EMILISIPOB)

https://urait I'muaka, H.JI. O0mas xumuss B 2 T: YyYeOHUK s

ru/bcode/3 akamemuueckoro  OakanmaBpuata/  H.JL. I'muaka; mon

88983 (1ata penakiueit B. A. [lonkoBa, A. B. babkoBa. — 19-¢ wu3g.,

oGpateHus: niepepad. u non. — Mocksa : U3narensctBo FOpaiit, 2016. —

20.04.2019) 729 c. — (bakanaBp. Akanemuueckuit kypc). — ISBN 978-5-

T 9916-6445-5. — Tekcr : anextponHslii / OBC KOpaiT [caitT].

https://urait. OOmass ¥ HeopraHW4Yeckas XWMHUA. 3aJladyHUK : YydeOHOe

ru/bcode/43 nocobue asa akagemudeckoro oakanaspuata / C. C. babkuna

2806 (nara [u np.] ; mox penakuueii C. C. babkunoi, JI. JI. Tomunoi. —

oGpameHus: MockBa : WM3znmarenbctBo FOpaiit, 2019. — 464 c. —

20.04.2019) (bakanmaBp. Axagemuueckuit kypc). — ISBN 978-5-534-

T 01498-3. — Texkcrt : anektponHsbiil // OBC KOpaiit [caiit].
OKUCIUTENEHO-BOCCTAHOBUTEIHHBIC MIPOILIECCHI : [
DOnekTpoHHBIA pecypc] : yaeoHoe mocodue / T. E. Kprwiiona,

T. WN. domuueBa ; C.-Ilerepd. roc. yH-T a’POKOCM.
MPUOOPOCTPOCHUA. - DJEKTPOH. TEKCTOBBIC AaH. - CaHKT-
[TetepOypr : U3n-sBo 'YAII, 2019. - 77 c.
O6mas xumus : yueonuk / H. B. KopoBuHn. - 6-¢ uzn., ucmp. -
S4KO8 | M. : Baicum. mx., 2005. - 558 c. 194
54 X45 Xumus : yaeOHuk 1y1st By30B / A. A. I'ypos [u ap.]. - 2-e u3n., 15
crep. - M. : I3a-Bo MI'TVY um. H. 3. baymana, 2004. - 784 c.
O6mast xumuss : [ DOJeKTpoHHBIA pecypc] : ydeOHo-
metonudeckoe mocobue / T. E. Kpsinosa ; C.-Ilerep0. roc.
VH-T a3POKOCM. MPHOOPOCTPOCHHS. - DIEKTPOH. TEKCTOBBIE
nad. - CII6. : Uso-Bo I'VAIL 2016. - 98 c.
JlabopaTopHble W CEeMHHApCKHWE 3aHATHUSA 10 OOmeld u
54 A9S Heopranndeckoi xumuu : yueonoe nocodue / H. C. Axmeros, 10
M. K. Asuzosa, JI. U. banpiruna. - 6-¢ usn., crep. - CIIO. :
Jlans, 2014. - 367 c.
https://e.lan
book.com/b | I'ensdman, M. . Heopranndeckast Xumus : yueOHOE mocodne
00k/4032 / M. W. Tenpdpman, B. II. KOctpatoB. — 2-¢ usn., crep. —
(mara Cankr-Iletepoypr : Jlanp, 2009. — 528 c¢. — ISBN 978-5-
obpamenus: | 8114-0730-9. — Texkcr : snekTpoHHBIH // JlaHb : 3J€KTPOHHO-
20.04.2019) | 6ubaMOTEYHAS CHCTEMA.
5455 OcHoBbI 001IeH Xumuu : yaeoHoe mocoowue / B. Y. Endumos. 20
- 2-e m3g. - M. : UHOPA-M, 2017. - 256 c.




7. IlepeueHn AJIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB
H(}OPMaLMOHHO-TEIEKOMM YHUKAIIMOHHOM ceTu « IHTepHeT»

[lepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIeKOMMYHUKaMOHHOW ceTtu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHUS JUCIHUILIMHBI
npuBeseH B Tabmmuie 9.

Tabmuma 9 — IlepedeHp SIEKTPOHHBIX OOpa30BaTEIBHBIX PECYPCOB HH(POPMAIIMOHHO-
TEJICKOMMYHUKAILMOHHOU ceTh «HTepHET»

URL aapec HaumeHnoBanue

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

http://www.hemi.nsu.ru OCHOBBI XHMHH: 00pa30BaTCIIbHBINA CaMT
JUISL CTYZIEHTOB

http://lib.aanet.ru/jirbis2/index.php? DJIeKTPOHHBIE PECYPCHI OMOINOTEKH

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

8. Ilepeuenb MHPOPMALTMOHHBIX TEXHOJIOTUI

8.1. [lepedyenr mporpaMMHOTO OOECIEUEHHUS, HCIOIB3YeMOTr0 IPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUIITUHE.

[TepedyeHs UCMOIB3yeMOro MPOrpaMMHOTO o0ecriedeHus peacTasieH B Tabmauiie 10.

Ta6muua 10- Ilepedens nporpaMMHOTo 00eCcTIeYeHHS
Nen/m | HaumeHoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBIX pu
OCYIIECTBIICHIH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUIIIHHE

[lepeyeHb HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTaBICH B
Tabymue 11.

Tabmuua 11- Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM
Nen/m | HaumenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHUYECKas 0aza

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

No Howmep aygutopuu
/i HanmeHnoBaHue cocTaBHON 4acTH MaTepUAIbHO-TEXHUYECKOH 0a3bl | (pu
HEOOXOAMMOCTH)

1 JlexumoHHasi ayguTOpUs C MCIOJIb30BAHUEM JEMOHCTPALIMOHHBIX 32-01
Tabnuil u cxeM, [lepronnueckoi CUCTEMbI XUMHUECKUX SJIEMEHTOB ('acremno,15)
JI.1.MeHnneneena, o0pasIos MHHEPAJIOB, Mopesen
MPOCTPAHCTBEHHBIX PEIIETOK.

2 Criennanu3upoBaHHast XUMHYECKass  Jlabopatopusi € 33-02, 33-04
WCIIOJIb30BAaHUEM JIEMOHCTPAIMOHHBIX IJIAKATOB, JIA0OPATOPHBIX (acremno,15)
CTCHJIOB M YCTAHOBOK JJISi ONpEACNCHHs SKBUBAJICHTA METalia,

U3MEPEHUS] IJEKTPOAHBIX IOTEHIMAIOB, CKOPOCTU KOPPO3HUHU-
METAIJIOB - MUJUIMBOJIBTMETPBI, AHAIUTUYECKUE U DIIEKTPOHHBIE
BeChl; TJabopaTopHbie pH-MeTphl, IEHTPpUDYTH 1 KaJTOPUMETP.

10. Omnenounsle cpencTBa sl TPOBEACHHS TIPOMEKYTOUYHOMN aTTeCTAIlKI



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

10.1. CoctaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IMPOMEKYTOYHONH aTTECTAllUU
00ydJaronuxcs mo IMCIUILINHE TTpUBeeH B Tadmmie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOM aTTeCTalluu

Bua npomexyTo4HOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Cnucok BOpOCOB K AK3aMEHY;
3amaumu;

10.2. B kadecTBe KpUTEPUEB OICHKH YPOBHsA C(HOPMHPOBAHHOCTH (OCBOCHHMS)
KOMITETCHIIMK O00YJaronMMHUCS TPUMEHSETCA S-0auibHasi MIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBeaeHa B Tabnune 14. B TeueHne cemecTpa MOXXET UCIOIB30BaThCS
100-6ampHas ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBI ~ YHUBEpPCHUTETa,  IIpaBuUja
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
'VAIL
Tabmuua 14 —Kpurepun olileHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

OueHka KOMITETCHIIMH X .
5 CaIUILHas LKaNa apaKTepUCTHKA C(POPMHUPOBAHHBIX KOMITETEHLMI

— oOyyaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN

MaTepua;

— YBEPEHHO, JIOTUYHO, ITOCJIEZI0BATEIBLHO U TPAMOTHO €T0 U3J1aracr;
COTIHOY — ONMpasiCh Ha 3HaHWS OCHOBHOM W JIONOJIHHUTEIBHOU JIATEPATYPHI,
GAUTCHOY TECHO IPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTUYECKOU

JEATENHOCTBIO HAIPABJICHMUS;

— yMel10 00OCHOBBIBAET M ApPTyMEHTUPYET BbIIBUTAEMbIE UM UJIEH;

— JIeJIaeT BBIBOALI M 00OOIICHHUS;

— cBOOOHO BJIAZICET CHCTEMOM CIEIUATM3HUPOBAHHBIX MOHSITHH.

— 00y4arouuiicst TREpIO YCBOMJI IMPOTrPaMMHBINA MaTepuall, TPaMOTHO U

II0 CyLIECTBY H3JIaraeT €ro, ONUPasChb Ha 3HAHUS OCHOBHOU

JUTEPATYPBI;
«OpOMION — HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEN; 3

— YBSI3bIBA€T YCBOCHHBIE 3HAaHUSA C IPAKTUYECKON JESTENIBHOCTHIO
«GauTEHO»

HaIPAaBJICHUS;

— apryMEHTUPYET HaAY4YHBbIE TIOJOKEHUS;

— JIeJIaeT BBIBOJBI U 000O0IECHMUS;

— BIAJCET CUCTEMOMU CIIELIMAIM3UPOBAHHBIX IIOHITHUM.

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepuall,

II0 CYHIECTBY M3JIaracT €ro, OMMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU

JUTEPATYPBI;

— JIOIyCKaeT HeCYIIECTBEHHBIE OMIMOKN U HETOYHOCTH;
«yZIOBJIETBOPUTEIILHOY .
GATTCHOY — UCHBITBIBACT 3aTPYJHEHUS B IPAKTUYECKOM IPUMEHEHHH 3HAaHUU

HaIPAaBJICHUS;

— cnab0 apryMeHTUPYeT Hay4YHbIE MTOJIOKEHUS;

— 3aTpyaHsieTcs B (OpMYIMPOBAHUN BBIBOJOB M 0000IICHMUIA;

— YaCTUYHO BJIAJEET CUCTEMOH CIENMAIN3UPOBAHHBIX TOHSATHIA.

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO

MaTepuana;

— JIOIYCKaeT  CYLIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  TIpHU
«HEYIOBJIETBOPUTEIILHO ]
O AATTCHO paccMOTpeHHH MPOOJIEM B KOHKPETHOM HaIpaBJICHUH; 5

— UCIIBITHIBAECT TPYAHOCTH B IIPAKTHYECKOM IIPUMEHEHUH 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJO0XKCHUS;

— He (OPMYIHPYET BHIBOJAOB U 0000IICHHIA.

10.3. TumoBbie KOHTPOJILHBIE 3aJJAHUS WX UHBIC MATCPUATIBI.
Bormpocsr (3amaun) niist sKk3aMeHa mpeacTaBieHbl B Taduie 15.

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

\ No /it | [Tepedenn BOMpocoB (3a1a9) sl IK3aMeHa \ Kon




WHIUKATOpa

1. KBaHTOBO-MeXaHNYECKasi MOJENb CTPOEHUS aTOMA. MK-2.J1.3

2. Atom. ITpuniun vHeonpeneneHHoctH [ elizenoepra. Ypasuenue | [1K-2./1.3
Je bpoiins. BomHoBast pyHKIuS.

3. Vpauenue Illpenunrepa. KsantoBbie uwncna. [lpunnun | [1K-2./1.3
3anperta [laynu. ITpaBuiio Xynna, Kieukosckoro.

4, ITepuonnueckas cucrema [[.11. Menneneena IK-2.11.3
S. [lepuoanuHOCT, HM3MEHEHHUsSI CBOMCTB 3JeMeHTOB: panuyc | [IK-2./1.3
aTOMOB M MOHOB, SHEPTUM MOHHU3AILIUHU, CPOJICTBO K 3JIEKTPOHY,
AIIEKTPOOTPHUIIATETILHOCTh, OKHUCIHUTEIHHO-BOCCTAHOBUTEIIbHAS

criocoOHocTh. CBs3p I1.C. co cTpoeHuemM aroma.
6. OCHOBHBIE THUIIBI XUMHUYECKOM CBsI3H. KoBajieHTHAs CBS3b. IK-2./11.3
7. Teopus rubpuanzanuu u reomerpust mojuexyn. Ilomspuocts u | [IK-2. /1.3
MOJIIPU3YEMOCTh KOBAJIGHTHOM CBSI3U M MOJIEKYJI
8. MexMonexyspHble B3auMoeiicTBus. BogoponHas cBs3b. MK-2.J1.3
9. XuMH4ecKasi TepMOJMHAMUKA IK-2.11.3
10. XnMHYecKasi KHHETUKA. XMMHUYECKOE PaBHOBECHE. NK-2.J1.3
11. PactBopel. CriocoObl BeIpaKe€HUs KOHIIEHTparuu pactBopos. | [TK-2./1.3
CBolicTBa pacTBOpOB
12. JucnepcHbie cucteMbl. [I0BepXHOCTHBIE SIBJICHUS IK-2.11.3
13. PacTBOpPBI 37IEKTPOJUTOB. DINEKTPOIUTHYECKAS TUCCOLHAIUS IK-2.11.3
14, Huccoumarus Boapl. Jluccorumanuss KucioT W ocHoBauuid. | [1K-2.J1.3
Bonopoansiii mokasaremnb
15. [Ipoussenenue pactBopuMocTH. HoHHO-0OMeHHBbIe peakiuu. | [TK-2./1.3
I'maponus cosneil.
16. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUI NK-2.J1.3
17. [TonstTne «OneKTpoAHBIN MNOTeHIMam». Jnekrpoxumuueckue | [1K-2./1.3
IIPOLECCHI. DIEKTPOJIN3 PACIIABOB U PACTBOPOB
18. O6mme cpoiictBa MetamioB. Kopposus metammoB. Metonsr | [TK-2./1.3
3alUThl OT KOPPO3HHU.
19. KoHcTpykunonnsle MeTaiisl. Amomuanid. XpoM. JKeneso. NK-2.J1.3
20. [Tonmmmepsr. IK-2.11.3
21. XuMHUecKasi HIeHTH()UKALKs, aHAIU3 BEIIeCTBA NK-2.J1.3
22. KoHnnentpanuu, crmocoOs! BeIpakeHUI KoHIeHTpanui. 3amava: | [TK-2./1.3
BbryrcnuTh TPOLEHTHYIO KOHIIGHTPAIMIO a30THOW KHCIIOTHI
p=1,05 r/MONB, €cnM W3BECTHO, YTO KOHIICHTpAIlUs HOHOB
BOJIOPOJIA B pacTBOpe cocTapiseT 6.33-10° momn/n
23. [TonsTne o kBaHTOBBIX uuciax. Hamwucars snextponnsie | [1K-2./1.3
dopmymsr: Ca?* Sc, FL.
24, Konnentpanuu,  cmocoObl  BbIpakeHwi — koHueHtparuid. | [TK-2./1.3
Momspaocts pactBopa Al2(SOs4)s paBna 0,1 moms/a, p=1,02
I/MJI, pacCYNTaTh OCTAJIbHbIE TUIIbI KOHIIEHTPaIUi
25. Han 1% pactBop H2SO4, p = 1 1/ M, paccunrars Cm, Cn, Cm, | ITIK-2. /1.3
T, % (MoasapHOCTb, MOJSIBHOCTh, HOPMAJIBHOCTh, THUTP,
MOJISIPHYIO JJOJIIO ITOJIYYEHHOT'O pacTBOpa).
26. KoHncranta paBHOBecust xumuueckux peakuuil. Hanmmmmre | TTK-2./0.3
MaTeMaTUYeCKOE BhIPA)KEHHE KOHCTAHThI PAaBHOBECHS PEaKLIUU:
2A(r) +Ba(r) =2AB (r) u ompenenuTe, B KaKyl0 CTOPOHY
CMECTHUTCS PaBHOBECHE MPH YBEIHUEHUU OOIIETO JaBJICHHUS.
217. Ha BoccranoBnenue 7,09r okcupa aByxBaneHTHoro meramia | [TK-2.J0.3

Tpedyercs 2,241 Bomopoa (H.y.). BEIUMCIUTh SKBUBaJICHTHBIE




Macchl OKCUa U Metajiia. Yemy paBHa aroMHast Macca Me?

28.

OnpenenuTh B KaKOM HAIpaBICHUH OYyAET MPOTEKATh PeaKLus
IIPYU CTAaHIAPTHBIX YCIOBHSX:
COCl; «» CO+ Cl.

BemectBo

AG k]Ix/Monb

Co

- 137,2

COCI»

-210,4

TK-2.]1.3

29.

CKOpOCTh peakuuMu B TOMOTE€HHBIX cucTteMax. dakTopsl,
BIUSIONIME HA CKOPOCTh pEaklMH. 3aKOH JIeWCTBHS Macc.
Koncranta ckopoctn. CBsI3b  KOHCTaHTBl  XMMHYECKOTO
paBHOBECHS] ¢ KOHCTAaHTaMHU CKOPOCTEH NpsSMOM M 0OpaTHOM
peaKInii.

TK-2.]1.3

30.

Boruncnure HOpMmanbHOCTH  pactBopa HCL, ecnm s
HerTpanmm3anuu 20 mi pactBopa HCl u3pacxomosano 10mi 0,2
N pactBopa KOH

TK-2.]1.3

31.

IIpy  kakol  Temieparype  CTAaHOBUTCS  BO3MOKHBIM
CaMONPOM3BOJIbLHOE mporekanue peakuuu: 2HgO (k)
2Hg(x)+ Oz (r). 3aBucumocteio AH u AS mnpeneOpeds.
Beruncnute AG peakiuu.

BemecTBo AH kJIx/Momb AS JIx/monbK
HgO(x) -90,8 70,3

Hg (x) 0 76,1

O2(1) 0 205,4

TK-2.]1.3

32.

Bonoponnsiii nokaszarens. Beruncnute pH 0,01N  pactBop
H2SO4, 0=1

TK-2.]1.3

33.

XHUMHUYECKOE paBHOBECHE. [TpuHDMn Jle-lllarensbe.
Onpenenutb, B KaKOM HAaNpaBICHUU MPOU3OUAET CMEIICHUE
paBHOBECHS] XUMHYECKOUN peaKInu:

2NH3 <> No(r) + 3Hao(r) AH=+492,4

npu:

a) TIOBBIIIIEHUU TEMITePaTyphI

0) MOHMKEHUHU JaBJICHUS

B) YBEJIMYCHUH KOHIICHTpAIMH N>

TK-2.]1.3

34.

CrexuoMeTpuiecKkue 3aKOHbl XHMHH, 3aKOH SKBUBAJICHTOB,
MOJISIDHBIE ~ MAacChl  DKBHBAJICHTOB  BEIIECTB:  OKCHJIOB,
KHCIIOT,COJlel W ocHoBaHuM. 3amaua: 2,705 1 xiopuga
TPEXBAJICHTHOTO METaJla B3aMMOJICHCTBYET C 2I' TUAPOKCHUIA
HaTpus. OnpenenuTh SJKBUBAJICHTHYIO MacCy MeTallja.

TK-2.]1.3

35.

Beranciure DJIC  KOHIIEHTpallMOHHOTO  dleMeHTa  (—
)Ag/0.001MAg*//0.1Ag"/(+)
Kaxkwue nmpoiieccel mpoTeKaroT Ha KaTo/Ie U aHOIe?

TK-2.]1.3

36.

Peaknust mporekaer mo ypaBHenuto Nz + Oz = 2NO.
KoHIeHTpanuy UCXOMHBIX BEIIECTB 10 HaJajla Peakiuu ObUIH
[N2]J= 0,049 wmonw/n, [O2]= 0,01 wmonb/n. Beruucoute
KOHIICHTpAIMIO 3TUX BeniecTs, kKoraa [NO]= 0,005 mosb/.

TK-2.]1.3

37.

Ha wneitrpanuzamuio 0,943 r ¢dochopucroit kucnorst HzPOs
M3pacxo/I0BaH 1,291 r KOH. Brmamcianre KOIUYECTBO
BEILIECTBA HKBUBAJICHTA, MOJISIPHYIO MAacCy SKBUBAJIEHTa U
OCHOBHOCTh KHCJOTBHl. Ha OCHOBaHHMM pacyeTa HaAIUIIUTE
YpaBHEHUE PEAKLIUH.

TK-2.]1.3

38.

Ouneprust I'm60ca (cBoOGomHas sHeprus) U e€ M3MEHEHHEe Npu

TK-2.]1.3




XUMHMYECKHX peakuusax. HampaBieHrne XUMUYECKUX ITPOLECCOB.
0
Ione3ysace 3HaueHmsaMH AG,,; pearupyromux BeIIECTB,

BBIYHCIIUTE AG g peakuuu
SO, (r)+2H,S(r)=3S(x)+2H,0 () u ompexenuTe, MOXET I

OHAa OCYHIECTBUTHCS PU CTAHJIAPTHBIX YCIOBUSX.

BeniectBo AGyye KJIK /MOTB
SO2(1) - 300,4

H2S(r) 133,01

S(x) 0

H20(r) 2281

39.

XapakTepucTika HWOHHOM cBsi3u CteneHb WoOHHOCTH cBsizW. | [1K-2./1.3
OddexTuBHBIA 3apsl W CTENEHb OKUCICHHUS aTOMOB.
OcCHOBHbBIE THUIBl KPUCTALIUYECKUX CTPYKTYp. DieMeHTapHas
siaeiika. KoopimHalmoHHble yucia aTOMOB.

40.

Moryt U TpPOUCXOIUTh OKHUCIUTEIbHO-BOCccTaHOBUTENbHBIE | [TK-2./1.3
peakuuu mexnay BemectBamu: a) NHz u KMnOg; 6) HNO2 n
HI; B) HCl u H2Se? Ilouemy? Ha ocHOBaHMM 3JIEKTPOHHBIX
yYpaBHEHH paccTaBbTe KOI(P(UIIMEHTH B YPaBHEHUH PEaKLUH,
unymend mo cxeme: KMnOs + KNO;2 + HSOs — MnSOs +
KNO3 + K2SO4 + H20.

41.

Kaxkoit cmoco6 oOpa3zoBanusi KoBajieHTHOW cBsizu sBisiercs | [TK-2./1.3
JIOHOpHO-akuenTopHbiM? Kakue XuMHUecKue CBS3M B HMOHAX

BF, ? VYkaxure pgoHop u akumentop. Kak 0O0BsACHHTBH

TETPadIPHUECKOE CTPOCHUE HOHA?

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera rnpeacTaBieHsl B Tadbuuie 16.

Ta6muia 16 — Boripocs! (3amaun) nist 3avera / audd. 3adera

Ne i/t

[Tepeuens BonpocoB (3agau) s 3aueta / mudd. 3auera

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIOIHEHUSI KYpCOBOM paboThI

MpeICTaBICHBI B Ta0wmie 17.
Ta6mmma 17 — [lepedenn TeM i KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOIM paOOTHI

Ne i/t

[IpumepHbIil mepedeHb TeM ISl KypCOBOT'O NMPOEKTUPOBAHUS/BBITOTHEHUS
KYpPCOBOM pabOTHI

Y4eOHBIM IIIAaHOM HE MPEIYCMOTPEHO

Bompocel st mpoBeneHuss NPOMEXYTOYHOM aTTeCTallud B BUJE TECTUPOBAHUSA

npeICTaBICHbI B Ta0nwmie 18.

Ta6mmia 18 — [TpumepHsIii mepedeHb BONPOCOB ISl TECTOB

Ne i/t

[IpumepHBIi epedeHb BONMPOCOB 715l TECTOB

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

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

0o0yd4eHwus1, mpeacTaBiieHbl B Tadymie 19.

Tabmuua 19 — IlepeyeHb KOHTPOJIBHBIX paboOT

Ne i/t

IlepeueHb KOHTPOIBHBIX PabOT

He npenycmorpeno




10.4. Meroanueckue MaTrepHuabl, OTIPEIEISIONINE MIPOIIETYPhI OLICHUBAHUA
UH/INKATOPOB, XapaKTEpU3YIOIIUX dSTambl (HOpPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIIL, pernaMeHTUpyIOIMX MOPANOK U TPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
['VAIL
11. MeToauyeckue yKka3aHus JUIsl O0y4JaroIIuXcs 0 OCBOCHHIO JUCITUILIHHBI

[{enbio TUCHUIUIMHEI SABISETCS — MOJyYEHUE CTYIEHTaMU HEOOXOAMMBIX 3HAHUN, YMEHUHN U
HAaBBIKOB B 06HaCTI/I XUMHHU, YTO IMO3BOJIUT UM YCIICHIHO PCIIATh TCOPCTUYCCKUC U TPAKTUUCCKHUC
3ajaud B O0JIaCTH  DHEPIeTUKH, IPOEKTUPOBAHUS U JKCIUTyaTalued JoObIX
AJIIEKTPOIHEPIeTUUECKUX U TEIIOPHEPIeTHUECKUX YCTaHOBOK, BHE 3aBUCUMOCTU OT TOTO, KaKOu
SHEPropecypc OHU UCHOJIB3YIOT: IHEPreTUYECKNE €CTECTBEHHbIE MMOTOKU UM HETPAJAUIIMOHHBIE
CXCMBI 3JICKTPO- U TCTIJIOTCHCPALIUH. O6y‘{aIOH_II/IeCSI AOJIKHBI OCBOUTH JUCHUIUIMHY HAa YPOBHC,
MO3BOJIAIONIEM UM MPUMEHUTh CBOM HAaBBIKM B cepe PHEPreTUKH M AJIEKTPOIHEPIHMH IO
OOCITy’)KUBAaHUIO DJIEKTPUYECKHX CHCTEM, IIOJyYUBIIETO MOJArOTOBKY IO 00pa30BaTEelbHOM
nporpamme 6akanaBpal3.03.02 «DneKkTpodHepreTUKa 1 JIEKTPOTEXHUKA»

11.1. Meroandeckue yKazaHus g OOYYalONMUXCS IO OCBOCHHUIO JIEKIIMOHHOTO
MaTepuania.

OCHOBHOE Ha3HA4YEHUE JIEKIIMOHHOTO MaTepHayia — JIOTUYECKU CTPOMHOE, CHCTEMHOE,
rIyOOKOe W SCHOE HU3NIOKeHHEe ydeOHoro marepuana. Ha3HaueHue COBPEMEHHOU JEKIUU B
paMKax TUCIHUIIMHBI HE B TOM, YTOOBI TMOJYYUTHh BCIO MH(OPMAIUIO MO TeME, a B OCBOCHHH
dbyHIaMEHTAIBHBIX MPOOJIeM JUCHHIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIIHX
JTOCTYDKCHUH Hay4HOW MBICIH. B ydeOHOM mporiecce JIEKIHs BBITIOJIHSIET METOA0JI0THYECKYIO,
OpPraHU3aIMOHHYI0 U WHPOPMALMOHHYIO (YHKUIMU. JIEKIusl pacKpbIBAaeT MOHATUWHBINA ammapar
KOHKPETHOM 00JlacTh 3HaHUs, €€ TpoOJEeMBbI, JaeT IeIbHOE MPEJCTaBICHUE O IAMCIUIUIMHE,
MOKAa3bIBaCT B3aUMOCBSI3b C JPYTUMU AUCIUTUTMHAMM.

IInanupyeMble pe3yabTaThl IIPH OCBOSHUHU 00YYAIOIIMMUCS JIEKIIMOHHOI0 MaTepyaia.

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

—  TIOJIy4EHHE OIbITAa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

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

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEPECa, HEOOXOIUMOTO IS CAMOCTOSITEIIHHOW paOOTHI;

— TMOJIydYeHUE 3HAaHUW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH M TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS Ha OJFMKAUIIINAE TOJIBI;

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

— TIOTy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

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

CTpyKTypa OpeIoCTaBICHUS JSKIMOHHOI0 MaTepHaia.:

Bcerynnenne — 4acThb €Ky, Lejlb KOTOPOU - 3aMHTEPEeCOBaTh U HACTPOUTH AYJUTOPHUIO Ha
BOCIIpHSATHE Y4eOHOro marepuana. B ero coctaB BXOIAT: (QOPMYJIHMPOBKA TEMbI JIEKIHH,
XapaKTEpUCTHKa ee — MPOo(peCCHOHATbHON 3HAYMMOCTH, HOBU3HBI M CTENICHU W3YYEHHOCTH, LIEIH
JEKLUHU; W3JI0KEHUE IUIAHA JICKIMM, BKIIOYAIOLIETO HAUMEHOBAHMS — OCHOBHBIX BOIIPOCOB,
NOJJICKAIMX PAaCCMOTPEHUIO Ha JIEKIHH;  XapaKTEPUCTHKA DPEKOMEHIYEMOH JHMTEpaTypsl,
HEOOXOAUMOW Il OpraHu3allil CaMOCTOATENBbHOM pabOThl CTYIEHTOB; PETPOCHEKIIHS-
HallOMMHAaHHAE O BONPOCAX, PACCMOTPEHHBIX Ha— MPOLUION JIEKIHH, CBS3b HX C HOBBIM



MaTepuaioM, yKa3aHHe Ha €ro poiib, MECTO M 3HAYCHWE B JAHHOW AWCIUIUIMHE, a TaKXKe B
CUCTEME JPYTHX HayK.

OcHOBHasl 4aCTh - U3NI0KEHUE COJIEPIKAHUS JICKITUH B CTPOTOM COOTBETCTBUU C
MPEUIOKEHHBIM TUIAHOM. BKITIOYaeT pacKphIBAIOIIMA TEeMYy JICKIIMH KOHIENTYaJdbHBIA U
dakTUYeCKUi MaTepual, €ro aHaiu3 W OIEHKY, pa3lInyHble CIOCOOBI apryMEHTalluu |
JTIOKA3aTeIbCTBA BBIBUTAEMbIX TEOPETUICCKHUX TOJIOKECHUH.

3akiroueHre - TMOABEACHHE O0Omero wurora Jeknuu, o000IeHne wmarepuana,
(dbopMyJIMpPOBKa BEIBOOB 110 TEME JICKIIUH; OTBETHI HA BOIIPOCHI CTY/ICHTOB.

Jlis Hajuiekalmero OCBOCHHSI Kypca XWMHHU HCHOJB3YIOTCS CIICIMATbHBIC HATJIsTHBIC
CpEJICTBA, C TOMOIIBIO KOTOPHIX MOXKHO IEpeliaBaTh CTyJIEeHTaM WH(GOPMAIIUIO O BEHISCTBAX,
00BeKTax W CymecTBe (PU3MYECKHMX U XUMHUYECKUX TMpeBpalieHuid. J|eMOHCTpanus OIBITOB,
MOJICTTM KPUCTAJUTMYECKUX PEIIETOK, TAOJMIBI M IUIAKAThl ¢ SHEPreTHYCCKUMH JHAarpaMMaMu
00pa30BaHUs MOJIEKYJI, peaKLUi C KaTalnu3aropaMu U 6e3 HUX U T.1.

OcyIecTBICHHEe KOHTPOJIS 3a BEJICHHEM CTYJACHTAMH KOHCIIEKTa— JICKIIUH; OKa3aHue
CTyJICHTaM IOMOIIY B BEICHWUW 3alUCH JIEKIWW — (AKIEHTHPOBAHHUE H3JIOKEHHUS MarepHhalia
JICKIIMH, BBIJEICHUE TOJOCOM, MHTOHAIMEH, TEMIIOM pedd HaumOojee BaKHOU HHQOpMAaIuH,
WCITOJIH30BaHUE T1ay3 ISl 3alUCH TAOJIHII, CXEM)

11.4. Meroaudeckue yKa3aHus I 00yJaroIUXCsl 10 BBIMOJTHEHUIO TAOOPATOPHBIX pabOT

B xone BbINONHEHUS J1AOOPATOPHBIX PAa0OT OOy4aIOMIMKCSA JOJDKEH YIIIyOUTh M 3aKpenuTh

3HaHUS, IPAKTUYECKUE HABBIKHU, OBJIAJIETh COBPEMEHHON METOIMKON U TEXHUKOM ASKCIIEPUMEHTa

B COOTBETCTBUM C KBAIM(UKALMOHHOM XapaKTepUCTUKON oOydwaromerocs. BeimonneHue

71a00paTOPHBIX PabOT COCTOUT U3 IKCHEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHO-aHAIUTUYECKOM
4acTeH U KOHTPOJIBHBIX MEPOIPUITHH.

BrimonHenue nmabGopaToOpHBIX pabOT OO0ydYarOmUMCS SIBISIETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] TUCHMIUIMHBI, OIpeNeIsieMOi y4eOHBIM IIJIJAHOM, W OTHOCUTCS K CpEICTBaM,
o0ecreunBaroIMM pPelIeHre CIETYIOINX OCHOBHBIX 3a1a4 00y4Jaroerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOW JUCIUILINHEL,

— 3aKpeIuleHHe, Pa3BUTHE M JleTalIM3alMs TEOPETUYECKUX 3HAHWM, MOJIyYEHHBIX Ha
JCKITUSX;

—  TIOJy4YeHHUE HOBOW MHGOPMAIIMH TI0 U3y4aeMOM JUCITUIUINHE;

— TmpuoOpeTeHrne  HaBBIKOB  CaMOCTOATENBbHOHW  paboOThl ¢ J1abOpaTOpPHBIM
00opyI0BaHUEM U MPUOOPAMH.

3ajiaHue ¥ TpeOOBaHUA K MPOBEJICHUIO J1a00paTOPHBIX paboT

1. Xumusa : XuMu4ecKue peaxiyu, BbI3bIBAIOIIME AIEKTPUUYECKUI TOK, 3JIEKTPOIHbBIE
MOTEHIMAJBI ¥ SJIEKTPOABUKYIIHME CHIIBI : [ DIEKTPOHHBIN pecypc]| : METOIMYECKHE YKa3aHUs K
BBINOJIHEHHIO J1abopaTtopHoil pabotsl / C.-Iletep6. roc. YH-T a’pOKOCM. MPUOOPOCTPOCHUS ;
coct.: }O. C. Hukonaes, T. E. KpsutoBa. - DnektpoH. TekcroBbie maH. - CII6. : U3n-Bo I'YAII,
2015.-19c.

2.  Xwumusa. TermoBoit 3¢ dekT (FHTAIBNHA) XUMUUECKOW peakiuu : [ DIeKTPOHHBII
pecypce] : MeToauuecKre yKa3aHus K BBIOJHEHUIO TabopaTopHoit pabotsl / C.-Iletepb. roc. yH-
T a’pokocMm. mpubopoctpoenus ; coct.: 0. C. Huxomae, T. E. KpbuioBa. - DnekTpoH.
texkcToBble nad. - CII0. : U3a-Bo I'VAIL 2015.-17 c.

3.  Xumus : DOKBUBaJEHT. 3aKOH OHKBHBAJICHTOB : [ OIEKTPOHHBIM pecypc]
METOAMYECKHE YKa3aHHs 10 BBINOJHEHHUIO jaboparopHoil paborel / C.-Ilerep6. roc. yH-T
aspokocm. pubopoctpoenus ; coct.: T. E. KpsioBa, U. B. OrypiioBa. - D1eKTpoH. TEKCTOBBIC
nmad. - CII6. : Usn-so I'VAIL 2016. - 15 c.

4. Xwumus. Koppos3ust MeTaiiioB : [ DIEeKTpOHHBIA pecypc] : METOIWYECKHUE YKa3aHUsI 110
BBITIOJTHEHUIO J1abopaTopHBIX padot / C.-IleTepl. roc. yH-T a3pOKOCM. MPUOOPOCTPOSHUS ; COCT.:




1O. C. Hukomnaes, T. E. KpbutoBa. - DnektpoH. TekctoBbie aaH. - CII6. : U3n-Bo I'YAIL 2016. -
27 c.
Crpykrypa 1 hopma oTdera o J1abopaTopHOM padoTe

1. Ilenb paGoTHLI.

2. JlaGopaTtopHoe 000pynOBaHHE.

3. OmnucaHue SKCIIEpUMEHTA.

O6paboTka pe3yabTaToB

TpeGoBanust Kk oopMIIEHHIO OTYETA O JTabopaTopHOU paboTe

1. Oru€r momkeH coiepaTh TUTYIBHBIA JIUCT, a €r0 COJEp>KaHHE COOTBETCTBOBATH
opopmienuto, cormacao 'OCT 7.32-2017. (3amoHEHHBIC TAOJIUIIBI C TOTYYCHHBIMHU
AKCIIEPUMEHTAIBLHBIMHA JaHHBIMU) HopmaTuBHAsI TOKyMEHTalWs, HEOOXOauMast s
odopmIteHus, MpUBEACHA Ha 3JIEKTPOHHOM pecypce I'VAIL
https//guap.ru/standart/doc
BrinonHeHsl He00X0IUMBIE PACUETHI.
[Toctpoens! rpaduveckie 3aBUCUMOCTH OT 33/IaHHBIX TTapaMeTPOB.
CremaHpl BEIBOJEL.
BrImonHeHbI KOHTPOJIBHBIE 33JaHMsI HA TeMY J1a00paTOpHOI pabOTHI.

aswN

11.6. Meronuueckue ykazaHusi Ui OOy4aromIMUXCsl MO MPOXOXKACHUIO CaMOCTOSITEIbHOM
paboTsl

B Xone BBINOJIHEHUS CaMOCTOSITENBHON PabOThI, OOYJAIONIUIICS BBITOIHACT padoTy MO
3aJ]aHAI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IperojaBaTelisi, Ho 0e3 ero HermocpeJICTBEHHOTO
Yy4aCTHA.

B mporecce BBITTONTHEHUS CaMOCTOSITEIBLHOM paboOTHI, y 0Oydaromerocs (popMUPYETCs
nenecooOpasHoe MIaHUpOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOCHHM M CHCTEMATH3allMM NPUOOPETAacMbIX 3HAHHI, OOECIICUYMBACT BBICOKHIMA
YPOBEHb YCIEBAaEMOCTH B TNEpUOJ OOydYeHHs, TOMOTaeT IOJYYUTh HABBIKM IOBBIIICHHS
po)eCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HAmpaBJSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaronuxcs SBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHUILINHE;

11.7. Meronuueckne yKazaHUs i1 OOYYAONIMXCS IO TMPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCTIEBaeMOCTH.

Tekylmuii KOHTPOJIb YCIEBAEMOCTH MPEIYyCMATPUBAECT KOHTPOJb KadyecTBAa 3HAHUU
00yJaromuXxCcsi, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIENbI0 OICHUBAHHS XOJa OCBOCHUS
JUCIUTIAHBI.

1. 3ammra 1a60paToOpHBIX paboT

2. BeimonHeHre mpoBepovYHO paboThI IO TEME J1a00paTOPHON PabOThI

3. perieHue 3a/1a4 1o Teme J1abopaTOpHOI pabOTHI.

11.8. Metoauveckue ykazaHUs JUIsi OOyYaIONIUXCS MO MPOXOXKIECHUIO MPOMEKYTOYHON
aTTeCTalMMU.

[IpomexxyTounass  arrectanusi  OOyyaromMXCsl  IpeAycMaTpuBaeT  OLICHUBAHHE
MPOMEKYTOUYHBIX M OKOHYATEIIbHBIX PE3yJIbTaTOB OOy4eHHS 1O AuciuiuinHe. OHa BKIIOYAET B
ceOs:

— D9K3aMeH — ¢opMa OICHKM 3HAHHWM, TOJYYCHHBIX OOYyYalOmUMCS B TIPOIIECCEe
W3Yy4YEHUsS BCEH MMCITUIUIMHBI MJIM €€ YacCTH, HAaBBIKOB CAMOCTOSTEIHHON PabOThI, CIIOCOOHOCTH
HpI/IMeHHTI: nux ajada pGH_IeHI/I}I HpaKTI/I‘IeCKI/IX 3a1a4. 3K3aMeH, KaK HpaBI/IJIO, HpOBOI[I/ITCH B
MeproJ; SK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTIUYHOY,
«XOPOLIOY, KYJOBIETBOPUTEILHOY, «HEYI0BIECTBOPUTEIHHOY.



Jluct BHECEHUSI U3MEHEHUH B pabo4uyro MporpaMmy JUCHUTUTMHEL

JlaTta BHECEHMS

U3MCHCHUH U Jlata u Ne
JOTIOJTHEHUIA. . . pPOTOKOJIA [Moamuce 3aB.
ConeprkaHue H3MEHEHHI M JOTIOHEHUH N
[Moamnuck 3acelaHus kadeapoit
BHECIIIETO kadeapbl
HU3MCHEHUS
23.06.2021 ]
24.06.2021 Buenpenue npakTu4eckoi MoAroTOBKH IIPOTOKOJI el

Neg




