





AnpHoTanus

JucuumnnuHa «XUMUs» BXOAUT B 00pa30BaTENbHYIO MIPOrPaMMy BBICHIETO 00Opa30BaHUS
— mporpamMMy OakajaBpuaTa II0 HampaBJIEHHIO TOATOTOBKW/ crnernmanbHocTH 16.03.01
«Texnuueckast ¢u3nka» HampaBleHHOCTH « Dusnyeckre METOAbBI KOHTPOJIA KadecTBa U
JUarHocTHKW». JucuuniauHa peanusyercs kadenpoi «Ne31».

JlucuuninuHa HaleneHa Ha (GOPMHUPOBAHKE Y BBIMTYCKHUKA CIETYIOMINX KOMIIETCHIINHA!

OIIK-1 «Cnoco0eH ucnonb30BaTh (PyHIAMEHTAIBHBIE 3aKOHBI MPUPOJBl U OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUILUIMH B TPO(HECCHOHATBEHOM NeSTEIBHOCTID

Copmep:xaHue MUCHUIUIMHBI OXBATHIBAET KPYT BOIMPOCOB, CBS3aHHBIX C O3HAKOMIICHHEM

UCTOPUM XUMHUHU, a TaKkKe C OCHOBHBIMM HANpPAaBICHUSMU M TEHACHIMSIMH pPa3BUTHUS
COBPEMEHHOW XHMMHH. OJTa HayKa HW3y4YaeT MAaTepUANbHBII MHUpP, 3aKOHBI €Tr0 pa3BHUTHUA,
crnenupuUUecKy0 XUMHUYECKYI0 (GopMy IBHKEHHS MaTepuu. B mporecce u3yudeHUS XUMUU
BBIpa0aTHIBACTCS HAYYHBIM B3TJIS[ HA MHUp. 3HAHUE XUMUU HEOOXOIMMO JUIS IJIOJOTBOPHOU
TBOPYECKON ACATENHHOCTH OakayiaBpa Jt000H HAMpaBJIECHHOCTH. 3HAHWE XHUMHH TIO3BOJISICT
c(hopMHUPOBATh COBPEMEHHOE HAy4HOE IMPEACTABICHHE O MAaTEepPHH, BEUIECTBE KAaK OJHOM U3
BHUJIOB JBMKYIIEHCS MAaT€pUU, MEXAHU3ME MPEBPAIICHUN XUMHUUYECKUX COCTMHEHUH, CBOMCTBAX
MaTEpUaIoB O XMMHYECKHX MpPOIEccax B COBPEMEHHOU TexHHKe. [Ipu m3ydeHun Kypca XUMUU
HEOOXOJMMO TPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJIQJETh TEXHUKOW XUMHUYECKHX PacyeTOB,
BBIPA0OTaTh HABBIKM CAMOCTOSITEILHOTO BBIMOTHEHHUS XUMHUYECKUX JKCIEPUMEHTOB U
0000meHuss ¢akroB. I[loHMMaHWe 3aKOHOB XHUMHUU TIOMOXKET CTYJIEHTYy B peUICHUU
HKOJIOTHYECKUX TPpoOsieM. 3HaHHE Kypca XUMUU HEOOXOUMO | /ISl TOCJICAYIOIIETO YCIEITHOTO
U3YYEHHUS CIIEIUAIbHBIX JUCIUILTNH.

[IpenogaBanue JUCHUIUIMHBI TPEIyCMATPUBACT Cleaylomme (OpMBI OpraHU3alUU
y4eOHOT0 mpoIiecca: JEKINH, TJa0opaTopHbIe padOThI, CAMOCTOSITENIbHAsI paboTa 0Oydaromerocs,
KOHCYJIbTaIlHH.

[IporpaMMoii AMCUMIIUHBI MPEAYCMOTPEHBI CIEAYIOUIME BHUABl KOHTPOJS: TEKYIIUN
KOHTPOJIb YCTIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIus B opMe IK3aMeHa.

OO6mas TpyJJ0€MKOCTh OCBOCHHSI TUCIIMIUIMHBI COCTABIISIET 3 3a4€THBIX eWHUIIBI, 108 yacos.
SI3pIK 00yUEHUS 110 TUCIUIUTHHE «PYCCKUI»



1. IlepeudeHb mIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILIIUHE
1.1. [enu npenogaBaHust JUCUUIUIUHBI

enp maHHOW AMCIUIUIMHBI — YCBOEHUE CTYyACHTAMH TECOPETUYECKHX OCHOB OOINEH XUMHH,
XUMHUHM  BOXHEWIIUX DIEMEHTOB M HMX HEOPraHMYeCKHX COeIUHEHUH, (OpMUpOBaHUE
XUMHUYECKOT'O MBIIIJICHUS Y CTYICHTOB, Pa3BUTHE HABBIKOB MCIOJIL30BAHUS CBEJICHUN O (pr3uKo-
XUMUYECKHX CBOMCTBaX pPAa3JIMYHBIX CUCTEM [UJIi CHHTE3a COOTBETCTBYIOLIUX COEIUHEHMI,
BBITIOJIHEHHE TEPMOJMHAMUYECKUX M KHHETHUYECKUX pacueToB. [IpnoOpereHne HEKOTOpPOTO
OTbITa JKCIEPUMEHTATIbHBIX HCCIEOBAHMNA M7 Pa3pabOTKH  HOBBIX METOJOB CHHTE3a U
NpUJAaHUs MaTepuansaM 3aJaHHOW CTPYKTYypbl, M KOMIUIEKca CBOWCTB. IIpeacraBienue
BO3MOXXHOCTH CTYJIEHTaM Pa3BUTh M MPOIAEMOHCTPUPOBATH HABBIKM B 0OJACTH WHHOBAIIMOHHBIX
TEXHOIOTHI

1.2. JlucuuruiiHa BXOJHUT B COCTaB 00s3aTEIHLHON YacT 00pa3oBaTeIbHON MPOTPaMMEI
BhIciiero oopazosanus (nanee — OIT BO).

1.3. TlepeyeHp MmIaHUPYEMBIX PE3yJIHTATOB O0YUEHHS 110 AUCIIUILTNHE, COOTHECEHHBIX C
IUTaHUpyeMbIMH pe3yibTatamu ocBoenust OI1 BO.

B pesynbrare m3ydeHus AUCUMILIMHBI OOydaromuics JAOHKEH 00JaaaTh ClexyIOIUMHU
KOMIIETEHIIUSIMUA WM UX YacTAMU. KoMIeTeHIIMM U UHAMKATOPbl UX JOCTHKEHMS NPUBEICHBI B
tabnuue 1.

Tabnuua 1 — IlepeyeHb KOMIETEHIMHA U MHIUKATOPOB MX JTOCTHKECHHUS

Kareropus (rpymnmna) Konx n HanmeHoBanue Kon n HaumeHoBaHME HHAMKATOpA
KOMIIETCHIINH KOMIIETCHIINH JOCTHKEHHSI KOMIIETEHIIUU
OIIK-1 Cnocoben
OIIK-1.3.1 3HaTh OCHOBHEIC ITOJIOXKCHHUS,
UCIIOJIb30BaTh
METO/Ibl ¥ 3aKOHBI €CTECTBEHHO-HAYYHBIX
(yHIaMeHTaJIbHbIE
3aKOHBI IIPUPOJBI U AMCTTHIIAE
O6menpodeccrnoHanbHbIE pup OIIK-1.B.1 BmageTs MeTOIAMH U
OCHOBHBIE 3aKOHBI
KOMIIETEHIINH CPEJICTBAMU €CTECTBEHHO-HAYYHbIX
€CTECTBEHHOHAYUYHBIX
JUCLUIUIMH, HaBBIKAaMH 110 (POPMUPOBAHHIO
JUCIUIUINH B
. | ¥ pa3BUTHIO €CTECTBEHHO-HAYUYHOTO,
npogeccuoHaIbHON
WH)KCHEPHOTO MBIIIJICHUS
JeSITEJIbBHOCTH

2. Mecro muctumumaHbl B cTpykType OI1
JucuumnnuHa MokeT 6a3UpoBaTHCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YUYaIOIUMUCS
IPU U3YYEHHUHU CIEYIOUINX AUCIUILINH:
— ®dusuka;
— MaremaTtuka. AHanmuTHYECKasi TeOMETPUS U TUHEIHas anreOpa.
3HaHUA, NOJYyYEHHBblE IMpU H3YYEHUM MaTepuaja JaHHOM [UCLUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIBHOE 3HAYECHHE, TaK U UCIIOIb3YIOTCS MPU N3YUYEHUU APYTUX JUCHUTLINH:
— Marepuanosenenue;
DJEKTPOHUKA;
be3onacHOCTb KU3HEAEATENBHOCTH;
— DKOJIOTHS;
ONEeKTPOTEXHHKA.

3. OO0BEM U TPYIOEMKOCTh JUCITUTLIAHBI
Jlanubie 00 oOmieM o0beMe AUCIUIUIMHBI, TPYJAOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 10 AUCHIHUIUINHE (M paclpepeNieHue 3TOH TPYI0EMKOCTH 110 CEMECTpaM) MPEACTABICHBI B
Tadmie 2.

Tabnuua 2 — O6beM U TPYAOEMKOCTh TUCIUILTUHBI




TpynoemkocTs 110
Bun yueGHOM paboTh Bcero ceMecTpaM
Ne2
1 2 3
Oowan mpyooemKocmbo oucCyunIuHbl, 3/ 108 3/ 108
3E/ (1ac)
U3 Hux uacoe npakmuyecKkoil no020moeKu
Ayoumopnuie 3anamus, BCETO 4ac. 51 51
B TOM YHCJIE:
nekun (JI), (gac) 34 34
npaktuyeckue/cemunapckue 3anarus (113),
(dac)
naboparopusie padotsl (JIP), (dac) 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (dac) 21 21
Buo npomesicymounoit ammecmayuu. 3a4er,
mudd. 3ager, sk3ameH (3auer, Hudd. 3ay, JK3. OK3.
OK3.*%)

Kk
Ilpumedanue: KaHIUIATCKHUIA SK3aMEH

4. ConpeprxaHue JUCITUTITUHBI
4.1. Pacnpezenenuie TpyJA0€MKOCTH TUCUUILIMHBI MO pa3jieiaM U BUIaM 3aHITHI.
Pazgenpl, TeMBbI TUCIIUTIIIUHBI U UX TPYJOEMKOCTh IPUBEACHBI B TaOIHIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUIIINHBI, HX TPYAOEMKOCTh

Pazgensl, TeMbI JUCIUILINHEL Jlexumn T3(C3) |JIP KII CPC
(gac) (uac) (gac) (gac) (gac)
Cemectp 2

Pasznen 1: Beenenue B XUMHIO 1 5 3
Temal.l.IlousTue BemecTBa U
XUMHUYECKON peaKInui, OCHOBHBIE 1 1
OnpeIeTICHUSI.
Tema 1.2
CTexruoMeTpHIECKHUE 3aKOHBI. 2 1
@OyHIaMeHTaNbHbIEC TOHITHS U 3aKOHBI
XAMUM.
Tema 1.3. Crioco6b1 onpeaeneHus
KOJIMYECTBA BEIIECTBA, 3aKOH 2 2
3KBHUBAJICHTOB.
Paznen 2. Ctpoenue BemnecTBa 10 - 8
Tema 2.1. OcHOBHEBIE CBEACHHS O 2 5
CTPOCHHUH aTOMOB; KBAHTOBBIC UHCJIA.
Tewma 2.2. Ilepuoanyeckuii 3aK0H 2 1
J.M.Menneneena.
Tema 2.3. XuMHYecKast CBI3b, BUIbI 1 1
XAMUYECKOH CBSA3H.
Tema2.4. MeToJ1 BaJICHTHBIX CBS3€EH, 2 1
KOBaJIEHTHAS CBS3b.
Tema2.5. MeToa MOJEKyJISIPHBIX 5 9
opbuTanei.
Tema2.6. HeBajieHTHBIE THIIBI CBS3€EI: 2 1




HOHHAas CBs3b, MCTAJIJIMYCCKAA CBA3b,
BOJIOpOJHAs CBsA3b, CHIIbI BaH-1ep-
Baansbca.

Pa3nen 3. XuUMHYECKUE CUCTEMEI.
OO6mme 3aKOHOMEPHOCTH XUMHUYECKHUX
MIPOIIECCOB.

15

Tema 3.1. DHEpreTrika XUMHUYECKHX
IPOLIECCOB, BHYTPEHHSAS DHEPI U,
SHTAJIBIUS, SHTPOIIHSL.

Tema 3.2. sneprus ['u60ca,
HAIpaBJICHHOCTh XUMUYECKUX
IPOLIECCOB, XMMUYeCKoe U (hazoBoe
paBHOBECHE.

Tema 3.3. CkOpoCTh XUMHUYECKOI
pPEaKIUHA U METOJIbI €€ PETYINPOBAHUS,
3aKOH JIEUCTBUS Macc,

Tema3.4. DHeprus akTuBaluy,
ypaBHEHUE AppeHuyca, npaBuio BaHt-
l'odda, katanuzaTopsl u
KATAIUTUYECKHE CHCTEMBI.

Tema 3.5.PactBOpBI, qUCHIEpCHBIE
CUCTEMBI, CIIOCOOBI BHIPAYKEHUS COCTaBa
pacTBOpOB,

Tema3.6. Dnexkrponuruueckas
JUCCOLUAIMs, BOAHBIE PACTBOPHI
3JIEKTPOJIUTOB, BOJOPOIHBII
1okKasaresb, peakiuu oOMeHa,
TUAPOJIU3 COJICH.

Tema3.7.CBoiicTBa pa30aBlieHHBIX
pPacTBOpPOB HEINEKTPOJIUTOB, BOJHBIE
PacTBOPBI AIEKTPOIUTOB, 3aKOH
pazbasierust OcTBaIbAa, 3aKOHBI
Payus.

Paznen 4.OCHOBBI 2IEKTPOXUMUYECKUX
MIPOIIECCOB.

Tema 4. 1.0KHUCIIUTENLHO-
BOCCTAHOBUTCIILHEBIC peaKI_II/II/I

Tema 4.2 . XuMudeckue HCTOUYHUKU
3JEKTPUYECKOTO TOKa. ['ampBaHNuEeCKUE
3JIEMEHTEL.

Tewma 4.3.2nekTposin3, 3aKOHbI
Dapanes.

Tewma 4.4 Koppo3us u 60pb0a ¢ HEid.

Paznen 5:CBoiicTBa NpOMBIILIEHHO-
Ba)XXHEBEIX DJIEMEHTOB U UX COSIUHCHUN

Tema 5.1. Kimaccel XUMHYECKUX
COECIMHEHM, CBOMCTBA MPOMBIIICHHO
Ba)KHBIX DJIEMEHTOB U UX COEIUHEHUIA.

Tema 5.2. Xummnueckas
uneHtudukamms. Meroabt
XHMHYECKOT0 HCCIICIOBAHNS U aHaJIN3a
BEIIECTB U UX MPEBPALLICHUM.




Hroro B cemectpe: 34 17 21

Uroro:

34 0 17 0 21

4.2. CopaepxaHue pa3/ieJIoB U TEM JICKIIMOHHBIX 3aHSATHI.
Coneprkanue pa3/iesioB U TEM JICKITMOHHBIX 3aHITHI MPUBEICHO B Tabnwuile 4.

Ta6mmia 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO ITUKJIA

Homep
pazzena

Hazpanue n COACPIKaHUC PA3CJIOB U TCM JICKIIMOHHBIX 3aHATHHN

Pasnen 1

BBenenue B XUMHUIO.

Tema 1.1.

[TonsiTie BemiecTBA W XMUMHYECKOH pEaKIMH, OCHOBHBIC TIOHATHI |
OTIPEICIICHUSI.

Tema 1.2.

CrexuoMerpuueckrue 3akoHbl. DyHIaMEHTANbHbIC TOHATHUS U 3aKOHBI XUMUU:
3aKOH COXPaHEHHMs] MacChl, 3aKOH IOCTOSHCTBA COCTaBa BEIIECTBA, 3aKOH
KpaTHBIX OTHOIICHWH, 3aKOH OOBEMHBIX OTHOILIEHWH. 3akoH ABoraipo,
CJIEICTBHS 3aKOHA ABOTAJIPO.

Tema 1.3.

CrniocoObl ompenieneHnss KOJMYECTBA BEIIECTBA, 3aKOH 3KBHUBAJCHTOB. Pacuér
M’ (MOJIIpHBIX Macc 3KBUBAJIECHTOB) JJIsl POCTHIX BEIIECTB, OKCUI0B, KUCIIOT,
OCHOBaHMM, coiel. DaKTOp 3KBUBAJIECHTHOCTH.

Pasnen 2:

CrpoeHue BeniecTsa.

Tema 2.1.

OcHOBHBIE CBEJIEHUSI O CTPOEHMM aToMoB; KBaHTOBO-mMeXxaHMdecKass MOJEIb
atoma. OpOutanb, KBAaHTOBBIC uncia, ypaBHeHue [Ipéaunarepa, ypaBaenue Jle-
bpoiins, ypaBuenue Ilmanka, mnpuHuun HeompenenéHHoctu I'eiizenOepra.
DneKkTpoHHO-rpadudeckue GopmMyIIbl.

Tema 2.2.

[lepnonnueckuii 3akon [[.M.MenneneeBa, csa3p I1.C. co cTpoeHnem aToma.
Ilepuonpl, Tpymnmel, AMaroHajgbHas 3aBHUCUMOCTb. 3aKOHOMEpPHBbIE W3MEHEHUs
CBOWCTB JJIEMEHTOB U cOeIuMHEHUH (3PQPEKTHBHBIA pajguyc, OSHEPruu
MOHU3ALUH U CPOJICTBA K JIEKTPOHY, IEKTPOOTPHULIATEIBHOCTB).

Tema 2.3.

XuMu4ecKasi CBsI3b, BUJBI XUMUYECKOU CBsI3U. B030y»XIEHHOE U HOpMaIbHOE
COCTOSIHME aroMa. [ uOpuau3anus JJIEKTPOHHBIX  00jakoB. CrmocoObl
MEPEKPBIBAHUSL DJCKTPOHHBIX OOJAKOB, CHUTMa- TH-JeNbTa-TIEPEKPHIBAHUSI.
[IpocTpaHCcTBEHHAs! CTPYKTYpa MOJIEKYIL.

Tema 2.4.

MeTto/1 BaJICHTHBIX CBsi3eH, crmoco0 oOpa3oBaHUS KOBAJICHTHOW CBSI3U METO/T
Jlonnona u I'eiitnepa. [lonsipHOCTH CBSI3U CBOMCTBA KOBAJICHTHOM CBSI3H.

Tema 2.5.

Meroa monekymnsipHbix opOutaneil. Ilopsimok u sHeprus cBsizu. CBA3bIBAIOIINE
Y Pa3phIXJISIONINEe OPOUTAIH.

Tema 2.6

HeBanenTHbie THIIBI CBSA3€H: HMOHHAs CBsA3b, MCTAJIMYCCKasA CBA3b,
BOAOPOAHAA CBA3b, CHUJIbI BaH-z(ep-BaanLca. KomirexkcHble COCIUHCHHMU. Ponnb
KOMIIJICKCHBIX COGI[I/IHGHI/Iﬁ B IMPUPOAC U TCXHUKCE. TGOPI/HI KpUCTATIINYCCKOT'O
I10JIA. KOHI[CHCI/IpOBaHHOG COCTOsIHUEC BCIICCTBA. TBepI[BIC BCIICCTBA.

Pasznen 3

Xumnueckue cucteMbl. O01I1e 3aKOHOMEPHOCTH XUMHUYECKUX MPOIECCOB.

Tema 3.1.

DHepreTuka XMMHUYECKHUX MPOIECCOB, BHYTPEHHSSI YHEPTUS, TEIIOBOK ekt
XUMUYECKUX peakuuid, 1-#, 2-i, 3-il 3aKOHBI TEPMOJAMHAMUKU, DHTPOMHUS, KaK
(GYHKITUS COCTOSIHHSI, SHTANIBINSA. XUMUYECKUI MOTSHIIMATL.

Tema 3.2.

sHeprust ['mbOca, HampaBICHHOCTh XWMHUYECKHX MPOLECCOB, XUMHUYECKOE H
¢dazoBoe paBHOBECHE.

Tema 3.3.

CKOpOCTh XUMHUYECKON PEAaKIIMU U METOJIbI €€ PEryJIMpOBaHus, 3aKOH JACHCTBUS
Mmacc. YpaBHenue ['ynanOepra m Baare. MonekymnapHOCTh peakuuu, MOPSAOK
peakuuu. 3aBUCUMOCTh CKOPOCTHM XHMHMUYECKOM pPEaKUMHU OT KOHUEHTpPAlUH.
KoHcTanTa ckopocTy (M3NYEeCKU CMBICIL.




Howmep
paszena

HaszBanue u conep:kanue pas3ieiioB U TEM JEKIIMOHHBIX 3aHATHI

Tema 3.4

DHeprusi aKkTHBAaIlMW, YypaBHeHHE AppeHuyca, mnpaBwio Banat-T'odda,
KaTaJau3aTopbl U KaTaJIUTUYECKHE cucTeMbl. OCHOBHOM MOCTYJIAT XUMHUUYECKON
KMHETUKHU, KHHETUYECKOe ypaBHEHHe. BnusHue Temmeparypbl Ha CKOpPOCTb
XUMHUYECKOM peaklMy, YypaBHeHUE AppeHuyca. MexaHM3M NpPOTEKaHUS
KaTaJIUTUYECKUX peakiuil. XuMmudeckoe paBHoBecue npunimn Jle-1llarennbe.

Tema 3.5

PacTBOpBI, AMCIIEPCHBIE CHUCTEMBI, CIIOCOOBI BBIPAXKEHHS COCTaBa PAaCTBOPOB.
TepMomuHaMUYECKHE XapaKTEPUCTUKU Ipollecca O0pa3oBaHHS PACTBOPOB.
CHJIbHBIC U cla0ble JIEKTPOJIUTHI, HOHHBIE PAaBHOBECHUS B BOJHBIX PacTBOpaXx,
MIPOM3BECHUE PACTBOPHUMOCTH

Tema 3.6

3JIGKTpOHI/ITI/I‘-IeCKa$I Jucconuanus, BOJHBIC paCTBOpBI
BOJIOPOJHBIN MOKA3aTeNb, pEAKIIMH OOMEHA, THAPOJIH3 COJICH.

JJIEKTPOJIUTOB,

Tema 3.7

CBoiicTBa pa30aBICHHBIX pPACTBOPOB HEAIEKTPOIUTOB, KomuratuBHbIC
CBOHCTBa pacTBOpoB, 3akoHBl Paynsa. Kpuockomuss  DOymnoCKOMus.
Ocmotnueckoe aasnenue. 3akoH ['eapu. M3oTonndeckuit ko3dduimeHr.

Pa3nen 4.

OCHOBBEI QJICKTPOXUMHNYCCKUX IMMPOLECCCOB.

Tema 4.1.

OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIC pcakuuu, BJ'IGKTPOHHI)II\/'I 6anch,

MOHHpHLIe MaCChl OKBHBAJICHTOB OKHMCJIIUTCIA U BOCCTAHOBUTCIIA.

Tema 4.2.

XUMHAYECKHUE MCTOYHUKHU JJIEKTPUUYECKOTO TOKA. ['albBaHMYECKHE SJIEMEHTHI,
CTaHJApPTHBIC DJJIEKTPOAHBIE ITOTEHUHMANIBI. J[BOMHOM 3JIEKTPUYECKUM CIIOM.
VYpasHenune HepHcra. PaBHOBeCHBIN. 31eKTpoaHbINH noTeHMan. CTaHIapTHbII
BOJOPOAHBIN 3IEKTPO/I.

Tema 4.3.

DnekTponin3, 3akoHbl Papanes KaTomgHble M aHOAHBIE MPOLIECCH PACTBOPOB U
pacIIaBOB JIEKTPOJIUTOB.

Tema 4.4

Koppo3uss u Ooppba ¢ Hell. VYpaBHEHHS KOPPO3HHHBIX IPOIECCOB C
KHUCJIOPOAHOM M BOAOPOAHOM nenomnspusanueil. CriocoObl 3alIUThl OT KOPPO3UU
— XUMMUYECKHE, NIEKTPOXMMUYECKHE (METa/NIMuecKue- KaTOJHbIEe, AHOJHBIE
NOKpbITHS). JlernpoBaHue MeTalIOB.

Paznen 5.

CBoiicTBa MPOMBIIIICHHO BaXHBIX JIEMEHTOB U MX COCIMHEHUU. MOJTy4YEHHUE
MCTAJJIOB. MeTaHHI/I‘IeCKI/Ie CIIJIaBbBI 1 KOMIIO3HUTHI.

Tema 5.1.

Knaccel XMMHYECKMX COEOUHEHMM, CBOMCTBA MPOMBIIUIEHHO BaXHBIX
2JIEMEHTOB U UX coeuHeHnil Komnosunuonuele Mmarepuansl. Kepmersl. Xumus
metamioB (Al,Fe, Sn,Pb,Mo) Xumus nemeramnos: C,Si,S , dymiepeH, kapOouH.
TomnuBa (TBEpAOE, XKUIAKOE, Ta30BOE), CMa304YHbIE MaTepuaabl, MOTOPHbIC
MacJia.

Tema 5.2.

Xumuueckass uAeHTU(UKanusg. MeToapl XMMHYECKOTO HCCIEAOBaHUS U
aHaJI3a BELIECTB M UX NpeBpanicHU. KayecTBEHHBIH M KOJIMYECTBEHHBIN
aHanus. (I'paBumeTpuyeckuii, THTPUMETPUUECKUNA, KOMIJIEKCOHOMETPUUECKUN
METO/Ibl aHAIN3A).

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHITUS
TeMbl MpakTHYECKUX 3aHATHHA U X TPYTOEMKOCTh ITPUBEICHBI B TAOIHUIIE 5.

Tabnuua 5 — [IpakTuyeckue 3aHATHs U UX TPYLOEMKOCTb

N3 aux No
No | Temsbl mpakTuueckux | @opMbl IpakTHUYECKUX | TpPymOEMKOCTh, |IPaKTHUYECKOM [pasjaesia
/11 3aHSATUU 3aHSATUN (qac) MMOATOTOBKH, | JTUCITHII

(gac) JIUHBI

VY4eOHBIM MJIaHOM HE TPETyCMOTPEHO




4.4. JlabopatopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJIOEMKOCTb IIPUBEICHBI B TaOIUIIE 6.

Tabnua 6 — JlabopaTopHbIe 3aHSATHSI U UX TPYIOEMKOCTb

N3 Hux No
No Tpy10eMKo MPaKTHYECK | pasien
i HaumenoBanue nabopatopHbix padboT o1b, (uac) oif a
MOJTOTOBK | JVCIIHIT
, (dac) JIUHBI
Cemectp 2
1 | Crexuomerpuueckue 3akoHbl. DyHIaMEHTaIbHBIC 2 1
MOHATHUS U 3aKOHBI XUMUHU. CroCcOOBI onpeiesIeHus
KOJIMUECTBa BEIIECTBA.
2 | Onpenenenne M’ sKkBHBaJIeHTa MeTaJLIA. 3 1
Omnpenenenne  TemoBoro  3¢ddekra  peakuuu 4 3
3 | HelTpamu3auu.
4 H3Mepenne u pacyeT 3JIEKTPOJAHBIX TOTEHIINATIOB 4 4
MeTtauioB ¥ DJIC ranbBaHHYECKHUX 3JIEMEHTOB.
XuMUYecKass M BJIEKTPOXMMHYECKAsT KOPpO3us, 4 4
HccnenoBanne KOppO3UH METAIJIOB U OMpeeNieHUe
uHTHONTOpPHOTO Y hekTa
Bcero 17

4.5. KypcoBoe nMpoeKkTupoBaHUE/ BBHITIOJIHEHHE KyPCOBOH PabOTHI

Y4eOHBIM MIIaHOM HE MPETYyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroUXCs

Buapl camocTosiTenbHON pabOTHI M €€ TPYA0EMKOCTh MPUBEICHBI B TA0IHIIE /.

Tabnuna 7 — Bunbl caMmocTosTeIbHON paboThl M €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 2,
Bun camocrositensHO# paboTh
qac qac
1 2 3
W3ydenue TeopeTHUECKOro MaTepraa
14 14
nucturuael (TO)
Kypcosoe npoektuposanue (KII, KP) - -
PacuetHo-rpaduueckue 3ananus (PI3) 1 1
Brinonnenue pedepata (P) - -
[TonroroBka K TeKymemMy KOHTPOJIIO 4 4
ycneBaemoctu (TKY)
Jomamree 3aganue (J13) 2 2
KonTtponbabie paboTsl 3a0unnukoB (KP3) - -
ITogroroBka k mpOMeKyTOYHON
arrectaruu (I1A) ) ]
Bcero: 21 21

5. Ilepeuens yueOHO-METOANUECKOTO 00ECIICUEHUS

JUTS CAMOCTOSITEIIEHOW PabOThI 00YUYaIOMIMXCS IO TUCIIUILTHHE (MO/IYIIIO)




Y4eOHO-MeTOAMYECKHE MaTepHalibl AJIs CaMOCTOSITENIbHON paboThl 00ydaromMXCsl yKa3aHbl B

ma. 7-11.

6. IlepedeHp MeyaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3/1aHUI

[lepedyeHb mevaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/IaHUH MpUBEIEH B Ta0IUIE 8.
Tabnuua 8— [lepeueHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUMN

Iudp/ URL
aapec

bubnuorpaduueckas ccpuika

KomngectBo
9K3EMILISPOB
B
OHOIHNOTEKE
(xpome
AIEKTPOHHBIX
IK3EMILISPOB

)

https://urait.ru/
bcode/388983

I'muuka, H. JI. OGmast xumust B 2 T : y4eOHHK TS
akagemuueckoro Oakanaspuata / H. JI. ['nmunka ; mon
penakmueii B. A. ITonkosa, A. B. badkoa. — 19-e u3.,
nepepad. u gon. — Mocksa : U3aarensctBo IOpaiir,
2016. — 729 c. — (bakayiaBp. AkajeMHIECKUAN Kypc). —
ISBN 978-5-9916-6445-5,

https://urait.ru/
bcode/432806

OO6m1as 1 HeoOpraHUvecKas XuMusl. 3aIadHuK : ydeOHOe
nocobue s akagemudeckoro 6akanaspuara / C. C.
babkuna [u np.] ; mox penakumeit C. C. badkunoit, JI. /1.
Tomunoit. — Mocksa : M3garensctBo FOpaiit, 2019. — 464
c. — (bakamaBp. Akanemuueckuit kypc). — ISBN 978-5-
534-01498-3.

OKHCIIUTENBEHO-BOCCTAHOBUTENBHBIE MTPOLIECCHI : |
DnexTpoHHBIH pecypc] : yueoHoe ocodue / T. E. Kpruiosa,
T. Y. ®omuuena ; C.-IletepO. roc. yH-T a3pOKOCM.
pUOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBBIE AaH. - CaHKT-
[TerepOypr : U3n-Bo I'YAII 2019. - 77 c.

Xumusa. OCHOBHEIE CTCXHOMCTPUUCCKHUC 3aKOHBI, CTPOCHUC
BEIIECTBA, TEPMOJUHAMUKA, KHHETHKA, PACTBOPHI,
3JIEKTPOXUMHSL: [DneKTpoHHBIH pecypc] :
yueonoe nocodue / T. E. Kpeutosa, T. 1. ®omuuesa ; C.-
[TetepO. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHUS. -
DneKTpoH. TeKCTOBBIC naH. - CankT-IleTepOypr : U3n-Bo
I'VAIIL 2020. - 148 c.

54 X45

Xumus : yaeOHuK 11 By30B / A. A. I'ypos [u ap.]. - 2-¢
u3n., crep. - M. : U3n-so MI'TY um. H. O. baymana, 2004. -
784 c.

15

OO6mias xumus : [ DIEKTPOHHBIN pecypc] : yueOHo-
metoauueckoe nocodue / T. E. Kpbuosa ; C.-Ilerep6. roc.
YH-T a3pOKOCM. IPUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIE
naH. - CIIG. : M3x-Bo 'VAIL, 2016. - 98 c.

54 A95

JlaGopaTopHbIE M CEMUHAPCKUE 3aHATHS TI0 00IIIEH U
HeopraHudeckoi xumuu : yuedHoe nocobue / H. C.
AxwmetoB, M. K. A3zu3osa, JI. U. bageiruna. - 6-e u3sm., crep.
- CIIO. : Jlanb, 2014. - 367 c.

10

https://e.lanbo
ok.com/book/4
032

I'enspman, M. U. Heopranudeckas xumus : yaeOHOE
nocodue / M. U. I'enbdman, B. I1. FOctpaToB. — 2-€ u3.,
crep. — Canxkr-IletepOypr : Jlanb, 2009. — 528 ¢. — ISBN




978-5-8114-0730-9.
OcHoBbl 00111e# XuMUM : yueOHoe nmocodue / B. 1.
Endumos. - 2-e uzn. - M. : UHOPA-M, 2017. - 256 c. 20

54 ES55

7. IlepedyeHb IIEKTPOHHBIX 00Pa30BATEIHHBIX PECYPCOB
MH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOU ceTn «MIHTepHeT»
[lepeuenp 3IEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOpPMaLIMOHHO-
TEJIEKOMMYHUKAIIMOHHONH ceTH «VHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHUS TUCIMILUIMHBI
npuBeJeH B Tadymiie 9.

Tabmuua 9 — IlepedyeHb SIIEKTPOHHBIX OOpa30BATEIBHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHEeT»

URL anpec HaumenoBanue
http://www.xumuk.ru/ CaiiT 0 XUMHH
http://www.hemi.nsu.ru OCHOBBI XUMHH:

00pa3oBaTeNbHBIN CAaUT AJIs

CTYJICHTOB
http://lib.aanet.ru/jirbis2/index.php? DJIEKTPOHHBIE PECYPCHI
option=com_content&view=article&id=28&Itemid=393 OMOIMOTEKH

8. IlepeyeHp MH(DOPMALMOHHBIX TEXHOIOTHIH
8.1. [lepeyerp TpPOTpaMMHOTO OOECIIEUYEHUS, HCIOIB3YEeMOTO TIPH OCYIIECTBICHUU
00pa3oBaTENFHOTO MpoIiecca Mo AUCIUILIHHE.
[lepedyeHp UCTIONB3yEMOT0 IPOTPAMMHOTO obecriedeHus npeacrasieH B Tadmuie 10.

Tabnuna 10— [lepeuens nporpaMMHOro obecreyeHus

Ne /1 HaumenoBanue

He npenycmotpeno

8.2. [lepeucHb UH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX npu
OCYIIECTBIIEHUU 00Pa30BaTEILHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb WCMONB3YEMBIX HWH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabaume 11.

Tabnuua 11- Ilepedyenp HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeHno

9. MarepuanbpHO-TeXHHYECKas 6a3a
CoctaB MaTepHalbHO-TEXHMUYECKOH 0a3bl, HEOOXOAMMOW IS  OCYLIECTBIICHUS
00pa30BaTeIILHOTO MpoIiecca MO TUCITUTUIHHE, TIPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHalbHO-TEXHHUECKON 0a3bl

Howmep aynuropun
Ne n/mt HaumeHoBaHMe cocTaBHON YacTH MaTepUaIbHO-TEXHUYECKOH 0a3bl (mpu
HE00X0IMMOCTH)
1 Jlex1imoHHAs ayAUTOPUS C UCTIOTB30BAHUEM IEMOHCTPAIIMOHHBIX 32-01
Tabyun u cxeM, [lepnoanyeckoil cucTeMbl XUMHUUECKHUX 3JIEMEHTOB (I"'actenno,15)
J.11.MenneneeBa, 00pa3iioB MHHEPAIOB, MOJIEJEH MPOCTPAHCTBEHHBIX
PEIIETOK.
2 Crnenuanu3upoBaHHas XUMHUYECKas 1a00OpaTOpHsi ¢ HCIIOIb30BaHUEM 33-02, 33-04
JIEMOHCTPAIIMOHHBIX TIAKATOB, JTAOOPATOPHBIX CTEHJIOB W YCTAHOBOK (I"acrenno,15)



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

JUISL OTIPEJIEIIEHUS SKBUBAJICHTA METAJIIa, U3MEPEHUS DIIEKTPOIHBIX
MIOTEHLIMAJIOB, CKOPOCTH KOPPO3HH- METAJIJIOB - MUJUIMBOJIBTMETPBI;
aHATTMTHYECKHE U DJICKTPOHHBIE BECHI; JabopaTtopHbie pH-MeTpsl,
LHEHTPUPYTH U KAJTOPUMETP.

10. OnenouHble cpeacTBa I NPOBEAEHUS IPOMEKYTOUHOM aTTECTALluU
10.1. CocTaB OLIEHOYHBIX CPEACTBIUISI MPOBEACHUS IPOMEXKYTOYHOH aTTeCTaIHH
00ydJaromuxcs mo IUCIUTIINHE TPUBEeH B Tadymie 13.
Tabnuua 13 — CocTaB OLIEHOYHBIX CPEACTB AJIsl POBEICHHSI TPOMEKYTOUYHOM aTTecTallu

Bun npomexyTouHOM arrecTanuu IlepedeHn OIIEHOYHBIX CPENICTB

OK3aMeH Crnncox BONpoCOB K 3K3aMEHY
3amaun;

10.2. B kayecTBe KpUTEpPHUEB OIICHKH YyPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIH 00yYaloUMMHCS TPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETCHIINM, KOTOpasi puBeieHa B Tabnuie 14. B Tedenne ceMecTpa MOXKET MCIOJIBb30BAThHCS
100-0annpHast ~ mKajma ~ MOJAYJIBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHHUBEpPCUTETa,  IpaBHiIa
UCIIOJIb30BaHUsI KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Ta6mmia 14 —Kpurepuu orieHku ypoBHs chOpMHUPOBAHHOCTH KOMITETCHIIUHA

Or11eHKa KOMITETEHLINHI

XapakrepucTrka c(hOpMHUPOBAHHBIX KOMITCTCHITUIA
5-0ayutpHad 1mIKana P P (op

— oOy4Jaronuiicss TIIyOOKO M BCECTOPOHHE YCBOWJI TPOTPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— ONMpasiCh Ha 3HAHWS OCHOBHOM W JONOJHHUTEIBHOHN JIMTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYUHBIE MOJIOKEHHSI C IPAKTUICCKON
JIESITCIIBHOCTHIO HATPABJICHHS;

— yMes0 000CHOBBIBAET M ApTYMEHTUPYET BBIJIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOJIBI M 0000IIEHNS;

— CBOOOJIHO BJIAJICET CHCTEMOH CIICIUATM3UPOBAHHBIX MTOHATHH.

«OTIIMYHO»
(GaYTCHO»

— 00yYaroIIMiiCs] TBEPIO0 YCBOWII MPOTPAMMHBIN MaTepraj, TPaMOTHO H
10 CYIJ_IGCTBY u3jgarac€t c€ro, OHI/IpaﬂCI: Ha 3HaHUA OCHOBHOI>'I
JUTEPaTyphl,

— HE JIOMYCKAaeT CYIICCTBCHHBIX HETOYHOCTEHH;

- YBSI?;I)IBaGT YCBOCHHBIC 3HAHUA C HpaKTI/I‘IeCKOI\/'I OCATCIIBHOCTBIO
HaHpaBHeHI/IH;

— apTyMCHTUPYET HAYUYHbIE TOJI0KEHUS;

— JIeJIaeT BBIBOJBI M 000O0IIEHNS;

— BJIAJICET CUCTEMOM CHELMATM3UPOBAHHBIX MOHITHH.

«XOpOLIO»
«3aYTEHO

— 00yyarouuiicss yCBOWJI TOJIbKO OCHOBHOM MpPOTpaMMHBIA MaTepua,
[0 CYLIECTBY HM3JIaraeT €ro, ONHpasCh Ha 3HAHUSA TOJIBKO OCHOBHOU
JIUTEPaTYpHI;

— JIOITyCKAeT HECYIECTBEHHbIE OIIMOKHN U HETOUYHOCTH;

— UCIBITBIBACT 3aTPYyAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHUU
HaIpaBJICHUS;

— c1a00 apryMeHTHPYET Hay4YHbIE MTOJIOKEHMS,;

— 3aTpyaHseTCs B OPMYITHMPOBAHUH BBIBOJIOB U 0000IICHNUH;

— YaCTUYHO BJIAJECET CUCTEMON CIIELUAIN3UPOBAHHBIX IIOHATHM.

«YJIOBJICTBOPHUTEIILHOY
«3AYTCHO»

— oOyyaronyiics He YCBOWJ 3HAYUTEIBHONH YacTH MPOrpaMMHOIO
Marepuania,

— JIONyCKaeT  CYLIECTBEHHblE  OWIMOKM W  HETOYHOCTH  IpHU
paccMOTpEeHUH MPOOJIeEM B KOHKPETHOM HAIllPaBIICHUY;

— UCHBITHIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUHU 3HAHU;

«HEYIOBJIETBOPUTEITHHO
«HE 3a4TEHO»




Or11eHKa KOMITETEHLINHI

5-0ayutpHad 1IKama

XapaxrepucTuka chopMUPOBAHHBIX KOMITETEHIHI

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKEHHS,
— He GOpMYTUPYET BBIBOJOB M 0000IIEHUH.

10.3. TumoBkie KOHTPOJILHBIC 3aJaHUS WIIM UHBIC MaTCPUAJIBL.
Bompocs (3amaun) 11 s9K3aMeHa rpeacTaBiIeHsl B Tabmuie 15.

Tabnuna 15 — Borpocs! (3agaun) 11 9K3aMeHa

Kon
Ne i/t [Tepeuens BompocoB (3a1a4) i SK3aMeHa HHIMKATOPA
1. KBaHTOBO-MeXaHUUECKasi MOJENb CTPOEHUS aTOMa. OIIK-1.3.1
2. Atom. Ilpunnun meonpenenennoctu I 'eitzendepra. Ypasuenue [le OIIK-1.VY.1
bpoiins. BomHoBas ¢pyHKuus. OIIK-1.B.1
3. VYpasuenue lllpenunrepa. Ksanroseie uncina. IlpuHnun 3anpera OIIK-1.B.1
[Taynu. IlpaBuno Xynaa, KneukoBckoro OIIK-1.¥.1
4, ITepuoanueckas cucrema /.M. Menneneesa OIIK-1.Y.1
5. [lepnoauHOCTH U3BMEHEHHSI CBOMCTB AJIEMEHTOB: PaJInyC aTOMOB U OIIK-1.3.1
HMOHOB, YHEPTHH HOHU3AIUH, CPOJICTBO K DJIEKTPOHY,
ANIEKTPOOTPHULIATEIBLHOCTh, OKUCINUTEIbHO-BOCCTAHOBUTEbHAS
cnocobHocTh. CBsa3b [1.C. co cTpoeHneM aToma.
6. OCHOBHBIE TUIIBI XUMHUYECKOH cBsI3U. KoBasieHTHas CBs3b OIIK-1.3.1
7. Teopus rubpuau3anuu U reoMmeTpust Mojexy. [lonspHocts u OIIK-1.3.1
MOJIIPU3YEMOCTh KOBAJIGHTHOM CBSI3U M MOJIEKYJI
8. MexmMoseKyJsipHble B3auMoaecTeus. BogopoaHas cBsi3b. OIIK-1.3.1
9. XuMHueckas TepMOJIUHAMUKA OIIK-1.3.1
OIIK-1.B.1
10. XUMHUYECKas KUHETUKA. XUMHUYECKOE PAaBHOBECHE. OIIK-2.3.1
OIIK-1.B.1
OIIK-1.V¥.1
11. PactBopbl. CiocoObI BeIpakeHNs KOHLEHTPALUU PacTBOPOB. OIIK-1.3.1
CBolicTBa pacTBOpOB OIIK-1.B.1
OIIK-1.¥.1
12. JucnepcHeie cucteMsl. [10BepXHOCTHBIC SBICHUSA OIIK-2.3.1
OIIK-1.B.1
OIIK-1.3.1
13. PacTBOpBI 3JIEKTPOJUTOB. DIAEKTPOIUTHYECKAS TUCCOLMAIUS OIIK-1.3.1
14, Juccoumanus Boabl. Jlucconuaus KUCJaoT U OCHOBaHUM. OIIK-2.3.1
Bonopoansiit mokaszarenb OIIK-1.B.1
OIIK-1.3.1
15. [TpousBenenue pactBopuMocTr. IOHHO-0OMEHHBIE peaKIThu. OIIK-1.VY.1
I'uaponus coneil. OIIK-1.3.1
16. OKHMCIHUTENTbHO-BOCCTAHOBUTEIBHBIE PEAKIINI OIIK-1.Y.1
OIIK-1.3.1
17. [TonsiTHE «DAEKTPOAHBIN NOTEHIUAD). DIEKTPOXUMHUUECKUE OIIK-2.3.1
MPOIIECCHI. DIEKTPOJIN3 PACILIABOB U PACTBOPOB OIIK-1.B.1
OIIK-1.3.1
18. O6mue croiicTBa MetauioB. Kopposust meramioB. Meroasl 3amutel | OITK-2.3.1
OT KOppO3UH OIIK-1.B.1

OIIK-1.3.1




OIIK-1.¥.1

19. KoncTpykunonssie metaiisl. AnmoMuHuid. Xpom. JKeneso. OIIK-2.3.1
OIIK-1.B.1
OIIK-1.3.1
OIIK-1.V¥.1

20. ITonumepsl. OIIK-1.V.1
OIIK-1.3.1

21. Xumuueckas uACHTUGUKAIIS, aHAIU3 BEIIECTBA OIIK-1.¥.1
OIIK-1.3.1

Bomnpocsr (3amaun) mis 3adera / qudd. 3adera npeacTarieHs! B Tadnuie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3auera

Kon

Ne i/t Ilepeuens BompocoB (3amau) mis 3ayera / qudd. 3ayera
p p (3ana9) 1 A UHIMKATOPA

Y4eOHBIM IJIaHOM HE MIPEYCMOTPEHO

[lepeuenp TeM [N KypcoOBOTO TMPOEKTUPOBAHUS/BBHIMONHEHUS KYpCOBOH pabOTHI
MpeCTaBICHBI B Tabwuie 17.
Tabnuna 17 — IlepeyeHs TeM Uit KYpCOBOTO IPOEKTUPOBAHHUS/BBITIOJIIHEHUSI KYPCOBOM pabOTHI

No 11/t [IpumepHSBIii nepedeHb TeM AJIsl KypCOBOTO MPOEKTHPOBAHNUS/BBITOTHEHHS
B KypCOBOH pabOThI

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

Bompockl  uisi  IpoBeNEHWS TPOMEXKYTOUHOM aTTECTAllMM B BHJC TECTHPOBAHHUS
npecTaBiIeHb B Ta0nwuie 18.

Tabnuua 18 — [IpumepHbIii mepeueHb BOIPOCOB ISl TECTOB

Kon

Ne /it [IpuMepHBIil mepeyeHb BOIIPOCOB ISl TECTOB
HMHJUKATOpa

Y4eOHBIM IIJIAHOM  HE MPEeyCMOTPEHO

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCUUIUIMHE OOYYaroIUXCs 3a09HON (hOPMBI
00ydJeHusI, Ipe/ICTaBICHBI B Ta0wie 19.

Tabnuna 19 — IlepeyeHb KOHTPOIBHBIX Pa0OT

Ne /i ITepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroanueckue  MaTepHalibl,  ONPEACTSIONINE  TPOUEAYPHl  OICHUBAHUS
MHAMKATOPOB, XapaKTEpU3YIOIIUX ATanbl (HOPMHUPOBAHHUS KOMIETEHIMM, coiepx aTrcs B
JOKaJIbHBIX HOpMaTUBHBIX akTax [YAIl, pernmamMeHTHpyOMUX TMOPSAOK U TMPOUEAYPY
MPOBEJCHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCcTallui 00yYaronuxcs
I'VAIL

11. Meroauveckue yka3aHus 1Jjis 00yUJatOIMUXCs 0 OCBOCHUIO TUCIUTUTHHBI

[lenbto AMCUMIUIUHBI SBISETCA — IMOJYyYEHHE CTYJIEHTAaMU HEOOXOIUMBIX 3HAHUH,
YMEHHUI Y HaBBIKOB B O0JIACTH XWMHH, YTO MO3BOJIUT MM YCIEIIHO PEIIaTh TEOPETUUCCKUE U
IpaKTHUECKHE 3aJayd B o0lacTh cucTeM ympasieHus. OOyyarommecs TOJKHBI OCBOUTH
JTUCITUTUIMHY Ha YPOBHE, TTO3BOJISIONIEM UM OPUEHTUPOBATHCS B (PHU3UUECKUX METO/IaX KOHTPOJIIS




KaueCTBa W JUArHOCTHKH, KOTOPBIC MOI'YT HNPHUMCHATLHCA B Pa3HbIX oOJracTax ACATCIIbHOCTHU
UCCIIeIOBATENs], TOJMYYHMBIIETO TIOATOTOBKY TI0 00pa3oBaTeNIbHOW mporpaMme OakaiaBpa
16.03.01 «Texauueckas pusmuka»

11.1. Metoauyeckue yKa3aHUs Ui OOydYaroIIUXCS TI0 OCBOCHHUIO JICKIIHOHHOTO
MaTepuaiia Matepuanbsl B Tabmuie 7 [1,2,3,4,5.]

OCHOBHOE Ha3HAa4YCHUE JICKIIMOHHOTO MaTepHhaja — JIOTHYECKH CTPOMHOE, CHUCTEMHOE,
riyO0OKOoe M SICHOE H3JIOKEHHE y4eOHOro Martepuania. Ha3HaueHHe COBpPEMEHHOW JICKIMH B
paMKax JUCIMIUIMHBI HE B TOM, Y4TOOBI MOJYYHTH BCIO MH(POPMAIIUIO MO TEME, a B OCBOCHHUU
byHAaMEHTANBHBIX MPOOJIeM AUCIUIUIMHBI, METOJOB HAYYHOTO T[O3HAHUS, HOBEUIINX
JOCTHXEHUI HaydHOH MbICIH. B y4eOHOM mporiecce JEeKIUs BBIMOIHIET METOI0JIOTHUECKYIO,
OpPTraHU3aIMOHHYI0 W WHPOPMAIMOHHYIO (YHKIWHU. JISKIUs pacKphIBAaeT MOHITUHHBINA ammapar
KOHKPETHOW 00JacTh 3HaHUs, e mpoOJIeMBbl, JaeT IEJIbHOE MPEACTABICHUE O TUCIHUILIHHE,
ITIOKa3bIBACT B3AaNUMOCBA3b C [[pyrI/IMI/I OTUCHUIIJIIMHAMUA.

[l1aHupyeMbl pe3yIbTaThl P OCBOCHUHU 00YYAIONIMMCS JICKIIMOHHOTO MaTepHaa;

— TMOJy4YeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX OTIPEEISETCS IEIeBOH YCTAHOBKON K KayKI0H KOHKPETHOW TeMe;

— TOJIy4€HHE OMbITa TBOPUYECKOH pabOTHl COBMECTHO C IPEIOIaBaTelIeM;

— pasBuTHEe NpO(EeCcCHOHANBHO—IENOBBIX  KAauyecTB, JIOOBM K MpeaMeTry |
CaMOCTOSTEIIFHOTO TBOPYECKOTO MBIIIIICHUS.

— TOSBJECHUE HEOOXOJMMOTO HHTEpEeca, HEOOXOAMMOTO JIJIsl CAMOCTOSITEIbHON paboThI;

— TOJyYeHHE 3HaHHH O COBPEMEHHOM YPOBHE pPa3BUTUS HAyKH M TEXHUKH H O
IPOTHO3€ UX Pa3BUTH HA ONKaNIINE TO/IbI,

— HayuduTCsl METOAMYECKH 00pabdaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICIH H
NOJIOKEHHs, TPUXOJUTh K KOHKPETHBIM BBIBOJIAM, IOBTOPSATh WX B  Pa3IWYHBIX
(bopMyIIHpOBKax);

— MOJy4eHHE TOYHOTO MOHMMAaHHS BCEX HEOOXOANMBIX TEPMHUHOB U TTOHATHH.

JIeKIMOHHBII MaTepua; MOXKET COMPOBOXKIATHCS AEMOHCTPANNEH CIaiJ0B, XUMHYECKHX
OIIBITOB, OOpa3lOB MHHEPAJIOB, MOJENEH INPOCTPAHCTBEHHBIX pemeTok. [IpenocrtaBieHue
BO3MOXKHOCTH CTYJICHTaM pa3BUTh U MPOJIEMOHCTPUPOBATh HABBIKUA B OOJACTH 3JIEKTPOXUMHHU,
KAHETHKH.

CrpykTypa npeiocTaBieHus JEKIUOHHOTO MaTepuana:

Berynnenne — 4acTp JIeKIHH, €T KOTOPOH - 3aMHTEPECOBATh U HACTPOUTH AyAMTOPHUIO HA
BOCIIpUSITHE Y4eOHOro marepuana. B ero cocraB BXOmsaT: (QOPMYJIHpPOBKAa TEMBI JICKIIHH,
XapaKTepUCTHKA €€ — MPOPECCHOHATTLHON 3HAYMMOCTH, HOBU3HBI M CTENICHH W3YYEHHOCTH, LIEITH
JEeKINY; W3JI0KEHHUE IUIaHa JIEKIUH, BKIIOYAIOIIEr0o HaWMMEHOBAHHS — OCHOBHBIX BOIIPOCOB,
HOMJISKAIUX PACCMOTPEHHUIO Ha JIEKIMH;  XapaKTePUCTHKAa PEKOMEHIYEMOH JIUTEepaTyphl,
HEOOXOIMMOW Uil OpPraHU3aIlil  CaMOCTOATENBHOW padOThl CTYNEHTOB; PETPOCTICKIIHS-
HAallOMWHAHUE O BOIPOCAX, PACCMOTPEHHBIX Ha— MPOIUION JIEKUUH, CBA3b HMX C HOBBIM
MaTepHalioM, yKa3aHHEe Ha €ro pojib, MECTO M 3HAUCHHWE B JAHHON AMCLUIUIMHE, a TAaKKe B
CHCTeMe JPYTHX HayK.

OcHOBHast 4YacTh - M3JIOKEHHE COJAEP)KAaHUS JIGKIUU B CTPOTOM COOTBETCTBHHM C
NpEATIOKEHHBIM TUIAHOM. BKIIOYaeT pacKpbhIBalOmMi TeMy JIEKIUH KOHLENTYaJIbHBIN
(dakTHuecKuil MarepHuay, €ro aHalu3 M OLEHKY, pa3JIM4Hble CIIOCOObI apryMEHTAaluu |
JI0KA3aTeIbCTBA BBIIBUTAEMBIX TEOPETHIECKUX MOJT0KEHHH.

3akii0YeHue - MoJBEACHHE OOINero UTora JEKIHH, 00001eHre Marepruana, GopMyIupoBKa
BBIBOJIOB T10 TEME JICKIMH; OTBETHI Ha BOIIPOCHI CTYICHTOB.

Jnist Ha[UIeKaIero OCBOCHUS Kypca XUMHUH UCTIOJIB3YIOTCS CTIeMANIbHbIE HATJIsIIHBIE CPEJICTBA, C
HIOMOIIBIO KOTOPBIX MOXKHO IEpeAaBaTh CTYJCHTaM HH(GOPMAIMIO O BEIIECTBAX, OOBEKTaxX U
cymiectBe (U3MYECKMX M XUMHUYECKUX TIpeBpalieHuil. JIeMOoHCTpanust OmbITOB, MOJIENH
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KpI/ICTaJ'IJ'II/IqGCKI/IX peIHéTOK, Ta6J'II/IHI)I U IIJ1aKkaTtbl C 3HepF€TI/I‘~I€CKI/IMI/I )II/IanaMMaMI/I
00pa30BaHUs MOJICKYJI, pEaKIUi ¢ KaTaJn3aTopamMu U 0€3 HUX U T.].

OcyImecTBICHHEe KOHTPOJIA 3a BEJACHHEM CTYICHTAMH KOHCIICKTa— JICKIWUH;  OKa3aHHe
CTyJICHTaM ITIOMOIIY B BEJICHUHW 3aIlUCH JICKIWW — (AKICHTUPOBAHWE H3JIOKCHHUS MarepHualia
JICKIMH, BBIJCIICHUE TOJOCOM, MHTOHAIIMEH, TEMIIOM peur Hauboliee BaXKHOW HH(OpMaIuy,
WCIIOJIb30BAHUE Tay3 IS 3aMUCH TAOIHIL, CXEM)

11.2. MeTtoanueckue yKazaHUs s OOYYarOIIUXCS MO BBIMOJHEHUIO JIAOOPAaTOPHBIX
pabot

B xone BeimonHeHus 1a00paTOpHBIX pPAadOT oOydaromuiics JODKEH YIayOuTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJAECTh COBPEMEHHOM METOIMKONM M TEXHUKOU
OKCTIEPUMEHTAa B COOTBETCTBUHM C KBAJU(UKAIMOHHONW XapaKTEPUCTHUKOW OO0YyYaromerocs.
BeimonHenue 1abopaTOpHBIX pabOT COCTOMT U3 3KCIEPUMEHTAIbHO-IIPAKTUYECKON, pacyeTHO-
AQHAJMTUYECKOMN YacTe U KOHTPOJIBHBIX MEPOIIPUATHUN.

BrimonHenue 51abopaTopHBIX paboOT 0O0yyaromMMCs SIBISETCS HEOThEMJIEMON YacThIO
U3Y4YEeHUS JUCLUIUIMHBI, ONpENesseMON Y4YeOHbIM IUIAaHOM, M OTHOCUTCS K CpEICTBaM,
00ecreynBaroIluM pelIeHUe CIeIyoIUX OCHOBHBIX 33a/1a4 00y4aroIerocs:

— T[pHOOpeTeHHE HABBIKOB HCCIICOBAHHUS MPOIECCOB, SBJICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JJaHHOW JUCIUILINHBL,

— 3aKpeIUICHHEe, PA3BUTHE M JEeTalH3alys TEOPETHYECKUX 3HAHWM, IMOJY4YCHHBIX Ha
JEKLUSAX;

— IoJIyueHHe HOBOM MH(OpMAIUH 110 N3y4aeMOW AUCLIUILINHE,

— TMpHOOpeTeHHWE  HABBIKOB  CAMOCTOSTENBHOW  paboTel ¢ JabopaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3aganue 1 TpeOGOBaHUA K IIPOBEACHUIO J1a00paTOPHBIX padoT

3anaHusl K BBIMOJIHEHUIO TJAOOPATOPHBIX pabOT MPUBEIEHBI B METOIMYECKUX YKA3aHUSX!

- Xwumua : XHUMHYECKHE pEaKUUM, BBI3BIBAIOIINE 3JIEKTPUUYECKUH TOK, HIIEKTPOAHBIE
HNOTEHLUANBI U 3JIEKTPOJIBIKYIIUE CUIIBI : [ DIEKTPOHHBIN pecypc] : METOAUYECKUE YKa3aHUs K
BBITIOJIHEHHIO JlabopaTtopHoi paboTel / C.-Iletepd. roc. YH-T a’pOKOCM. MPUOOPOCTPOCHHUS ;
coct.: 0. C. Hukomnaes, T. E. Kpbuoa. - OnexTpon. TekcroBble naH. - CIIO. : MU3a-so I'VAIL
2015.- 19 c.

- Xwumusa. TernoBor 3¢deKT (SHTATBIUA) XUMHYECKOW peakiuu : [ DJIEKTPOHHBIN pecypc] :
METOAMYECKHE YyKa3aHHs K BBINOJIHEHUIO JabopatopHoit pabotel / C.-Iletep6. roc. yH-T
aspokocm. mpudopoctpoenus ; coct.: 0. C. Hukonaes, T. E. KpsinoBa. - D1eKTpoH. TEKCTOBBIS
JIaH. - CIIo. : H3n-Bo I'VAII, 2015. - 17 c.

XuMus : OKBHUBAJIEHT. 3aKOH HSKBHMBAJIECHTOB : [ OIEKTPOHHBIM pecypc] : METOAMYECKHE
yKa3zaHUsl 10 BBINOJHEHUIO saboparopHoiti pabotel / C.-Ilerep0. TOC. YH-T a’3pOKOCM.
npubopocTpoenus ; coct.: T. E. Kppioa - DnexTpoH. TekcToBbie aaH. - CII6. : M3n-Bo I'VAIL
2021.-19c.

Xumuda. Kopposuss meramnoB : [ DJIEKTpOHHBIM pecypc]| : METOAWYECKHE YKa3aHus 10
BBITIOJIHEHHIO JTabopaTopHbIX padot / C.-Iletepl. roc. yH-T a3poKOCM. MPUOOPOCTPOCHHUS ; COCT.:
1O. C. Hukomnaes, T. E. KpbuioBa. - OnektpoH. TekctoBeie aaH. - CII6. : U3a-Bo I'YAIL, 2016. -
27 c.



Crpykrypa u dhopMa otdera 0 1a00opaTtopHoOii pabore

. Llems paboTEHL.

JlabopatopHoe 000pyI0BaHHE.
Ornucanne SKCepUMEHTA.
O06paboTka pe3ybTaToB.

el NS =

TpeboBanusa Kk 0hOPMIIEHHIO OTYETA O JIA0OpaTOpHOU padoTe

1. Oruér momxkeH coiepX aThb TUTYJIbHBIA JIMCT, a €r0 COJAEp)KaHHUE COOTBETCTBOBATh
odopmiiennto, corsmacao 'OCT 7.32-2017. (3amoyiHeHHBIC TAOIUIBI C MTOJTYICHHBIMHU
IKCIEPUMEHTAIBHBIMH JTaHHbIMKH) HopMaTHBHasi NOKyMeHTaIusi, HeoOOXOoauMas st
oopmneHwus, IIpUBE/ICHA Ha AIIEKTPOHHOM pecypce I'VAIL:
https//guap.ru/standart/doc

BrinonHeHbl HEOOXOUMBIE PACUETHI.

[TocTpoeHs! rpaduuecKkue 3aBUCUMOCTH OT 3a/IaHHBIX MTAPAMETPOB.

CrenaHbl BBIBOJIBI.

BrInoTHEeHBI KOHTPOJIBHBIC 3a/IaHUS HA TEMY JJA00PaTOPHOH pabOTHI.

agkrwn

MeToanueckue yKkazaHus IUisi 00ydaroIuXxcs Mo MPOX0XKICHHIO CAMOCTOSITEIbHOM paboThI

B mporiecce BBIOTHEHUSI CaMOCTOSATEIBLHOM PabOTHI, y 00ydaromerocss (popMUpyeTCs
1esiecoo0pa3Hoe MIaHUPOBaHUE pabodero BpeMeHH, KOTOPOE MO3BOJSET UM pa3BUBATh YMCHUS
U HaBBIKA B YCBOCHHWU M CHCTEMATH3AIMU MPUOOPETAEMBIX 3HAHUH, 00ECIeYMBACT BBICOKUN
YPOBCHb YCICBACGMOCTH B TIEPUOJ OOYYCHHUsS, TIOMOTACT TOJYYUTh HABBIKK TOBBIIICHHS
poeCCHOHATHLHOTO YPOBHSI.

MeToauyecKMMH ~ MaTepualiaMd,  HAIMpPABISIONIMMU  CAMOCTOSITENILHYIO — paboTy
00y4JarOIUXCsl SIBISIOTCS:

—  y4e0HO-METOJNYECKHIA MaTepHall 10 TUCIHUILIINHE;

11.3. MeTtoauueckue yka3zaHUs [Uid OOYyYarolIUXCs MO TPOXOXKICHUIO TEKYIIETo
KOHTPOJIS yCIIEBAEMOCTH.

Texymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJb KauecTBa 3HAHUHN
00y4aroIuXCcsl, OCYIIECTBIEMOrO B TEUEHUE CEMECTpa C LIEJIbI0 OLEHMBAHMSA XO/a OCBOCHHUS
JUCLUTIIIUHBL.

11.4. Meroanueckue yka3zaHUs A7l OOYYarOUIMXCs MO MPOXOXKIACHUIO MPOMEKYTOTHON
aTTeCTallUu.

[MpomexyTounass  arrectanmus  OOyYArOIIMXCS  TPEAYyCMaTpPHBAeT  OICHUBAHHE
MPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YyJbTAaTOB 00y4YeHHs MO nucuuiuinHe. OHa BKIIIOYAET B
ceost:

— DJK3aMeH — ¢opma OICHKM 3HAHHWM, TOJYYCHHBIX OOYydYaloIMMCS B TIpoliecce
M3YyYEHHS BCEH NUCUUIUIMHBI I €€ YacTH, HAaBBIKOB CaAMOCTOSITENIbHOM paboThl, CIOCOOHOCTH
OPUMEHATh MX JJIs pEelIeHUs] MPAKTHMUYEeCKUX 3a]ad. DK3aMEH, KaK MNpaBWJIO, MPOBOJUTCS B
Meproj] HK3aMEHAIlMOHHOM CECCHUM M 3aBEpPIIAETCA AaTTECTAllMOHHOW OLEHKON «OTIUYHO,
«XOPOLLOY, «YJIOBJIECTBOPUTEILHO», «HEYAOBIECTBOPUTEIHHOY.

Cucrema OIIEHOK MpPH MPOBEIECHUU TMPOMEXKYTOYHOW AaTTeCTAlUU OCYIIECTBISIETCS B

COOTBETCTBUM C TpeboBaHusiMu [lonokeHuit «O TekylieM KOHTpOJE YCHEBAEMOCTH U
NPOMEXYTOUHOW aTTtectanmu cTyAeHToB ['YAII, oOydwaromuxcs 1O HporpaMMaM BBICIIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OIIGHKM KadecTBa Yy4eOHOW paboThI
ctynentoB B 'Y Ally.



Jluct BHECEHUS! U3MEHEHUH B pabouyto MporpaMmy JUCHUTUINHBI

Jlata BHECeHUs
U3MEHEHHUH U
TOIIOJTHEHUH.

Iloammce BHECIIETO
W3MEHEHHUS

CognepskaHue U3BMEHEHHUI U JOTIOTHEHUM

Jlara u Ne

MPOTOKOJIA
3aceIaHus
kadempbl
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