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AHHOTaUs

JucuuruimHa «XUMHS» BXOAUT B 00pa30BaTeNbHYIO IPOrPaMMy BBICIIETO 00pa30BaHUs
10 HampaBJIeHUIO NOAroToBKY/ crienuanbHocTH 24.03.02 «CucteMsl yrpaBieHus: IBUKCHUEM U
HaBUranus» HamnpaBieHHOCTH «[IpuOopel M CHUCTEMBl OpHUEHTAallMW, CTa0WIM3alUu MU
HaBuranum». lucuumimnna peanusyercs kadenpoit «Ne31».

JlucuuiuinHa HaresleHa Ha (QOpMHUPOBAHKE Y BBIITYCKHHUKA CIIEIYIOIUX KOMIIETEHIUH:

OIIK-1 «Cnoco0GeH NpUMEHATh eCTECTBEHHOHAY4YHbIE M OOIIEMH)KEHEPHBIE 3HAHUS,
METO/Ibl MATEMAaTUYECKOT0 aHAJIN3a U MOJEIUPOBAHUS, TEOPETUYECKOTO U SKCIIEPUMEHTAIBHOIO
UCCIIEIOBaHMS B TPOPECCHOHATIBHOM 1A TEIEHOCTI

CopepxaHue TUCHUIUIMHBI OXBATHIBACT KPYT BOIIPOCOB, CBA3aHHBIX C O3HAKOMIICHUEM C
UCTOpUEN XMMHMHM, a TaKX€ C OCHOBHBIMM HANpPaBICHUSMU W TEHACHUUSMU pa3BUTUSA
COBPEMEHHOM XHMMHHU. JTa HayKa H3y4aeT MAaTepHaIbHBIA MHUpP, 3aKOHBI €ro pa3BUTHA,
cnenu(uyeckylo XUMUYECKylo (GopMy ABIKEHHS MaTepuu. B mpolecce u3ydeHUs XUMHH
BbIpa0aThIBA€TCsl Hay4HbIN B3IV Ha MUpP. 3HAHME XUMHHM HEOOXOOUMO Ul IUIOJJOTBOPHOM
TBOPYECKOH JesTenpHOCTH OakanaBpa JI000H HampaBIIEHHOCTH. 3HAHWE XUMHH IO3BOJISET
c(OopMHpOBATE COBPEMEHHOE HAYYHOE MPEACTABICHHE O MaTepUH, BELIECTBE KaK OJHOM U3
BHUJIOB JABMKYLIEHCA MaTEPUU, MEXAHU3ME IIPEBPALLECHUN XUMHUUYECKUX COEAUHEHHM, CBOMCTBAX
MaTEpUaIOB O XMMHMYECKHX IPOLECCax B COBPEMEHHON TexHHKe. [Ipm m3ydeHun Kypca Xumuu
HE00X0/IMMO TPOYHO YCBOUTH OCHOBHBIEC 3aKOHBI, OBJAJETh TEXHUKOW XUMHUYECKUX PacCdeTOB,
BbIpa0OTAaTh HABBIKM CAMOCTOSITEJILHOTO  BBIMOJHEHUS XHMHYECKHUX OSKCIIEPHUMEHTOB H
0000menust (akroB. IloHumMaHue 3aKOHOB XHMMHUU TOMOXXET CTYICHTY B pEIICHHH
9KOJIOTUYECKUX MpoOseM. 3HaHUe Kypca XMMUU HEOOXOAUMO M JAJIS OCIEAYIOEro YCIEeIHOTo
W3YYEHHUS CHIEUUAIBbHBIX JUCIIUILINH.

[IpenonaBaHre OUCHMIUIMHBI IpEAyCMaTpUBaeT cleAyrolmue (OopMbl OpraHu3aluu
y4eOHOro Tmpolecca: JEKUuH, jJabopaTopHble padOThl, caMOCTOATENbHas paboTa CTY/AEHTa,
KOHCYJIbTaIUH.

IIporpaMMoil IUCHUIUIMHBI IPETYCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJIA: TEKYIIMM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTalus B (hopMe dK3aMeHa.

OOmiast TpyAOEMKOCTh OCBOCHMS IHCLUUIUIMHBI COCTaBiIsgeT 3 3ayeTHbIX exuHuib, 108
4acoB.

SI3pIK 00yUEHUS 110 TUCIUIIIIMHE KPYCCKUI».



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE

1.1. Tlenu mpenomaBaHusl TUCIHUIUIMHBI — YCBOCHUE CTYJACHTAMHU TEOPETUYECKUX OCHOB
o0mel XuMHHM, XUMHUUA BAXKHEUIIUX JIIEMEHTOB W WX HEOPTraHUYEeCKHX COCIUHCHHIA,
dbopMHpOBaHHE XUMHUYECKOTO MBIIUICHUS Y CTYAEHTOB, Pa3BUTHE HABBIKOB HCIIOJIb30BaHUS
CBecHH O  (PU3UKO-XMMHUYECKUX  CBOWCTBAX  pPA3JIMYHBIX CUCTEM  JJsi  CHHTE3a
COOTBETCTBYIOLIUX COCAMHEHUM, BHIMOJHEHUE TEPMOJIUHAMUYECKUX U KHHETHUYECKUX PACUYETOB.
[IpuoOpereHre OMpPENeIEHHOTO OMbBITa 3KCIEPUMEHTAIBHBIX HMCCIEAOBAaHUN i pa3paboTKu
HOBBIX METOJIOB CUHTE3a U MPUAAHUS MaTepraiaM 3aJJaHHON CTPYKTYpPbI, 1 KOMIUIEKCA CBOMCTB.
[IpencraBneHre BO3SMOXKHOCTH CTYIEHTaM Pa3BUTh U MPOJEMOHCTPHPOBATH HABBIKM B 00JacTH
WHHOBAIIMOHHBIX TEXHOJIOTHH.

1.2. JlucumnianHa BXOIUT B COCTaB 00s3aTeNbHON yacT 00pa30oBaTeIbHOIN MPOrpaMMBI
BhICIIeTO oOpasoBanus (nanee — OIT BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS MO JUCIUILINHE, COOTHECEHHBIX C
MJIaHupyeMbIMU pe3ysibTataMu ocBoeHus OI1 BO.

B pesynbrare m3yueHus AWCHMILTUHBI 00ydYalomUics AOHKEH 00JaaaTh CIETYIOIIUMHU
KOMIETECHIMSMH WM UX YacTIMU. KOMIETeHIIMN U MHIUKATOPbl UX HOCTUKEHUS MIPUBEICHBI B
Taommie 1.

Ta6mmma 1 — [lepedeHs KOMITETCHIIMI ¥ UHIUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynma) Kon u HaumeHoBanue Kon v HanMeHoBaHME HHIUKATOPA
KOMIIETEHIINH KOMIIETEHIINH JOCTHKEHUS] KOMIETEHLIUU
OIIK-1 Cnocoben
IPUMEHSITD

OIIK-1.3.1 obnamaeT MaTeMaTUYCCKUMH,
OOIIeMHKEHEPHBIMU 3HAHUSMU B 00JIaCTH
€CTECTBCHHOHAYYHBIX U OOIIEHHKECHEPHBIX

€CTECTBEHHOHAYYHBIC
U OOIICHH)KEHEPHBIE
3HAHUSI, METO/IbI

TUCITUTLIAH
MaTEeMaTHYECKOTO
O6menpodeccrnoHanbHbIE AHATIEA 1 OIIK-1.Y.1 ymeTb NpuMEHSTh 3HAHUS B
KOMIIETCHIINH 00JacTH eCTECTBEHHOHAYYHBIX U
MOJICTTPOBAHUS,
OOLIEMHKEHEPHBIX TUCIUIUINH
TEOPETUYECKOI0 U
OIIK-1.B.1 uMeeTr HaBBIKH TEOPETHUECKOTO
AKCIIEPUMEHTAIBLHOTO
U DKCIEPUMEHTAIbHOIO UCCIIEIOBAHMUS B
UCCJIEJIOBAHHUSI B .
. | mpodeccHoHaNbHON AEITEIHLHOCTH
npodecCHoHATBLHOM
JESITEIIbHOCTH

2. Mecro nucuumumHbl B cTpykType Ol

JucuumirHa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHCS
IIPYU U3YYCHHUH CIEAYIOUIUX JUCLIMILINH:

— @usmka,

— Maremaruka. JIuneiinas anreOpa U aHaIMTHYECKAs TEOMETPHS;

3HaHMs, TOJYyYEHHBbIE NPU W3YYEHUU MaTepuana JaHHOW AWCLUIUIMHBI, MUMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYCHUE, TAK U MOT'YT MCIIOIb30BaThCS MPU U3YYECHUU APYTUX IACLHUIUIMH:

— Dkojorus;

— be3onacHoCTh KU3HEAESITEIbHOCTH.

3. O0BeM U TPYAOEMKOCTh JUCITUTLTHHBI
Jlanubpie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI IO AUCHMIUIMHE (M pacIpeie]IeHue 3TOH TPYAOEMKOCTH 10 CEMECTpaM) MPECTABICHBI B
Tabnure 2.

Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIITUHBI

TpynoeMkocTs 110

Bu eO0HOI pPaboTHI Bcero
Aya p cemMecTpam




No2
1 2 3
Oowan mpyooemKkocma oucyunIunbl, 3/ 108 3/ 108
3E/ (uac)
AyoumopHnuie 3anamus, BCEro vac. 51 51
B TOM YHCIIE:
aexiuu (J1), (dac) 34 34
npaktuueckue/cemunapckue 3ansatus (113),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 17 17
KypcoBoii nmpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 27 27
Camocmoamenvnan paboma, Bcero (dac) 30 30
Buo npomesxxcymounoii ammecmayuu. 3a4er,
mupd. 3auver, sk3ameH (3auer, Hudd. 3ay, JK3. JK3.
DK3.%%)

** o
HpI/IMeLIaHI/Ie . KaHIUJAaTCKUHU 3K3aMCH

4. CopepxaHue AUCIUTUTMHBI
4.1. PacnpeneneHue TPyIOSMKOCTH JTUCIUIUIAHBI ITO pa3/ieiaM U BUaM 3aHSATHIA.
Pa3nensl, TeMBl JUCIUTITNHBI U MX TPYAOEMKOCTh MPUBECHBI B TaOIUIIE 3.

Ta6muma 3 — Pa3nensl, TeMbl IUCIUIUIMHBI, UX TPYIOEMKOCTh

Paznenpl, TEMBI AUCUUTUIMHBIL Jlekunn 113 (C3) |JIP KII CPC
(dac) (dac) (dac) (dac) (dac)
Cemectp 2
Pasznen 1. BBegenue B XUMHIO 1 5 6
Tema 1.1. Ilonarue BemectBa H |1 1 2
XUMHUYECKOH  peaKIuu,  OCHOBHBIE
OTIpe/ICTICHUSI.
Tema 1.2. CTexuoMeTpuuecKue 3aKOHBI. 2 2
DyHIaMEHTABHBIC TTOHSATUS U 3aKOHBI
XHAMUH.
Tema 1.3. Cnocobbl ompeneneHus 2 2
KOJINYECTBA BEIICCTBA, 3aKOH
3KBUBAJICHTOB.
Paznen 2. Ctpoenue BemiecTa 10 - 6
Tema 2.1. OcHOBHBIE CBEIEHUS O 2 1
CTPOCHHH aTOMOB; KBAHTOBBIE UHCIIA
Tema 2.2. Tlepuoguueckuii 3axon [I.M. 2 1
MeHpeneena.
Tema 2.3. Xumuueckass CBsA3b, BUIBI 1 1
XUMHUYECKOM CBSI3H.
Tema 2.4. MeToa BaJICHTHBIX CBSI3CH, 2 1
KOBAJICHTHAS CBS3b.
Tema 2.5. Merog MOJEKYISIPHBIX 2 1
opOuTanei.
Tema 2.6. HeBajieHTHBIE TUIIBI CBS3EH: 2 1
HOHHAs CBSA3b, METAJNINYECKas CBS3b,
BOJIOpOAHAs CBsA3b, CWJIBI Ban-nep-
Baannca.




Pazgen 3. XuMHUYECKHE CHCTEMEL
OOme 3aKOHOMEPHOCTH XHUMHYECKHX
MIPOIIECCOB.

15

Tema 3.1. DOnHepreruka XHUMHYECKHX
IPOLIECCOB,  BHYTPEHHSs  JHEprus,
SHTAJIBIINS, SHTPOHMSL.

Tema 3.2. DHeprus ['u60ca,
HaIpaBJICHHOCTDb XUMHUYCCKUX
MPOIECCOB, XHMHYEeCKoe u (ha3oBoe
paBHOBECHE.

Tema 3.3. CKOpOCTh XUMHYECKOH
peakmuu ¥ METOABI €€ PErylIupOBaHusd,
3aKOH JEUCTBHUS Macc

Tema 3.4. DHeprusi  aKTHBAIWH,
ypaBHeHUE AppeHuyca, npaBuiio BaHTt-
Todoa, KaTaJIu3aTophl u
KaTINTUYECKUE CHCTEMBI.

Tema 3.5. PacTtBOpBl, aAucnepcHbIC
CHCTEMBI, CIIOCOOBI BBIPAXKEHHUS COCTaBa
pacTBOpOB,

Tema 3.6. DIEeKTPOTUTHIECKAS
JIUCCOLMALUs,  BOAHBIE  PAaCTBOPHI
AJIEKTPOJIUTOB, BOJOPOTHBII
MoKa3aTesb, peaxkuuu oOMeHa,
TUIPOJIU3 COJICH.

Tema 3.7. CsoiicTBa pa30aBICHHBIX
pPacTBOpPOB  HEAJIEKTPOJIUTOB, BOJHBIE
pacTBOpHI AJIEKTPOJIUTOB, 3aKOH
pazbaBnenuss  OcTBanblia,  3aKOHBI
Payns.

Pa3znen 4. OCHOBBI 3JIEKTPOXUMUYECKUX
IIPOLIECCOB

Tema 4.1. OKHUCIIUTENBHO-
BOCCTAHOBUTEJIHHBIC PEAKITHH.

Tema 4.2. XuMHUECKHE WCTOYHUKUA
AJIEKTPUIECKOTO TOKA. | ahbBaHMYECKHE
3JIEMEHTEL.

Tema 4.3. DnexkTponau3,  3aKOHBI
Dapanes.

Tema 4.4. Koppo3sus u 60pr0a ¢ HEld.

[N

Pazgen 5: CpolicTBa NPOMBIIUIEHHO-
Ba)KHBIX DJIEMEHTOB U UX COSIMHEHUN

Tema 5.1. Kiaccel  XxuMmyeckux
COCIMHEHMM, CBOMCTBA IPOMBILIJICHHO
BAYKHBIX DJIEMEHTOB U UX COCIMHECHHU.

Tema 5.2. Xumuueckas
UICHTUPUKAIUS. MeTto b1
XUMHUYECKOTO UCCIEOBaHUS U aHAIIU3a
BEIIECTB U UX MPEBPAIICHUN.

Uroro B cemectpe:

34

17

30

Uroro:

34

17

30




4.2. CopnepxaHue pa3/ie]ioB U TE€M JICKIITHOHHBIX 3aHATHH.
Coneprxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.

Ta6muma 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO IUKJIa

Howmep paznena

HasBanue u conepxaHue pa3esioB U TeM JECKIIMOHHBIX 3aHATHN

Pazgen 1 BBenenue B XUMHIO.

Tema 1.1. IToHsATHE BelecTBa U XUMHUYECKON PEAKLIUHA, OCHOBHBIEC OIIPEICIICHUS.

Tema 1.2. CrexuomeTpuyeckue 3akoHbl. DyHIaMEHTAJIbHBIE TMOHSATHUS U 3aKOHBI
XUMUU.

Tema 1.3. Crioco0ObI onpeieNieHrsT KOJUYECTBA BEIIECTBA, 3aKOH 3KBUBAJICHTOB.

Pa3nen 2: CtpoeHue BeniecTBa

Tewma 2.1. OCHOBHBIE CBEJICHUSI O CTPOEHUN aTOMOB; KBAHTOBBIE YHCJIA.

Tema 2.2. Ilepuonnueckuii 3akon /.M. Menpaeneena, cBs3b [1.C. co ctpoeHrem atoma.

Tema 2.3. XuMudecKas CBA3b, BUJIBI XUMUYCCKOM CBS3H.

Tema 2.4. MeTo/ BaJICHTHBIX CBSA3EH, KOBAJICHTHAS CBA3b.

Tema 2.5. MeTo1 MOJIEKYJISIPHBIX OpOUTAIICH.

Tema 2.6 HeBaneHTHBIE TUIIBI CBA3€H: HMOHHASA CBA3b, METAJUIMUECKas CBA3b,
BOJIOPOJIHAS CBsI3b, CHIIbI BaH-1ep-Baanbca.

Paznen 3 Xumudeckue cucteMbl. OOIMe 3aKOHOMEPHOCTH XMMHUYECKHX TPOIIECCOB.

Tema 3.1. DHepreTuka XUMUYECKHX IPOLIECCOB, BHYTPEHHSSI HHEPrus, TEIJIOBOU
3 dexT XuMHuUecKux peakui, 1-Ml, 2-i, 3-il 3aKOHBI TEPMOIMHAMHUKH.
DHTpomnus, KaK QYHKIHS COCTOSIHUS, YHTANBIUS. XUMHUECKUN MOTCHIIAAI.

Tema 3.2. Oneprus ['n66ca, HanpaBIEeHHOCTh XUMHUYECKUX MTPOIIECCOB, XUMHUECKOE U
¢dazoBoe paBHOBECHE.

Tema 3.3. CKOpOCTh XMMHUYECKOM pPEaKUUU U METOAbl €€ PEryJIupOBaHMs, 3aKOH
JNIEUCTBHUS Macc.

Tema 3.4 DOHeprusi aKkTUBAlMM, ypaBHeHHE Appenuyca, mnpasuwio Baut-T'odda,
KaTaln3aTopbl W KaraauTUdeckue cucteMbl. OCHOBHOM MOCTyJar
XUMUYECKOW KUHETUKH, KHHETUYECKOE ypaBHEHUE. BiiusHue Temneparypsl
Ha CKOPOCTh XMMHUYECKOH peakiuu, ypaBHEHHE AppeHuyca. MexaHuszm
MPOTEKAHUS KaTAIUTUUYECKUX peaKIuil. XMMHUYECKOe PaBHOBECHUE MPUHIIUIL
Jlelllarense.

Tema 3.5 PactBOpbI, aUCHEpCHBIE CHUCTEMBI, CIIOCOOBI  BBIPAKEHHUS COCTaBa
pacTBopoB. TepMoarMHAMHUYECKHUE XapaKTEPUCTUKH Tpoliecca 0Opa3oBaHus
pactBopoB. CuibHBIE W claOble JJIEKTPOJIUTHI, MOHHBIE PABHOBECHUS B
BOJHBIX PacTBOPAX, NPOU3BEACHUE PACTBOPUMOCTH

Tema 3.6 DNEKTPONUTHYECKAsT JTUCCOLMAIMs, BOJHBIE PACTBOPHI 3JIEKTPOJIUTOB,
BOJIOPOTHBIN MTOKA3aTeNb, PEAKIIMH OOMEHA, THAPOJIN3 COJICH.

Tema 3.7 CpoiicTBa pa30aBICHHBIX PACTBOPOB HERJIEKTPOIUTOB, KommuraTuBHbIE
CBOICTBA PaCTBOPOB, 3aKOHBI Payisi.

Pasznen 4. OCHOBBI JIEKTPOXUMUYECKUX MPOLIECCOB.

Tema 4.1. OKHMCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUHI

Tema 4.2. XUMHUYECKUE HUCTOYHUKHM  DJIEKTPUUYECKOrO TOKa. [‘ambBaHHWYECKUE
AJEMEHTBI,  CTAaHJAPTHBIE  DBJEKTPOJHbIE  NOTEHUHAIBL.  J[BOWHOM
3NEKTpUYeCKuil cinoil. YpaBHenue HepHcra. PaBHOBECHBINH. DIEKTpOIHBIN
noteHman. CTaHAapTHHIN BOJOPOIHBIN JIEKTPOJI.

Tema 4.3. DJIeKTpOoNIN3, 3aKOHbI Dapaesl.

Tema 4.4 Koppo3zus. MeToap! 3a1uThl 0T KOPPO3UU.

Paznen 5. CBOMCTBa TPOMBIIIJICHHO- BAXKHBIX 3JIEMEHTOB U UX COCUHEHMIA.




Howmep paznena HasBanue u cogepxanue pasiesioB U TEM JIEKIIMOHHBIX 3aHATHI

Tema 5.1. Kiaccel XMMHYECKHMX COEAMHEHMM, CBOMCTBA IPOMBIIIJIEHHO Ba)KHBIX
3JIEMEHTOB M MX coenuHeHuid Kommosuimonuelie matepuainbl. KepMmersl.
Xumus metauioB (Al, Fe, Sn, Pb, Mo) Xumus nemeramios: C, Si, S,
dbymnepen, kapobun. TorumBa (TBEpIOE, >KUIKOE, Ta30BOE), CMa30YHBIC
MaTepHuaibl, MOTOPHBIE MacJa.

Tema 5.2. Xumudeckass uaeHTU(UKAIMA. MeToIbl XMMHYECKOTO WCCIICIOBAHUS WU
aHaJIM3a BELLECTB M UX IpeBpaiieHuid. KauecTBEeHHBIN M KOJINYECTBEHHBII
aHanm3 (TpaBUMETPUYECKHA, TUTPUMETPUUYECKUH,
KOMILJIEKCOHOMETPUYECKUI METO/bl aHATIN3A).

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHATHS
Tembl MpakTUUECKHUX 3aHATUN U UX TPYILOEMKOCTh NPUBEICHBI B TAOIUIE .

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTb

Ne
Ne TeMbl TPaKTUYECKUX . | TpynoemkocTs, |pa3aena
N @OpMBI IPAKTUYECKUX 3aHATHI
/o 3aHATAN (qac) JTUCIIAI
JIMHBI
VY4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

4.4. JlabopaTopHbIE 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHIATHI M UX TPYJOEMKOCTh TPUBEEHBI B TAOIHUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

Ne HaunmenoBanme nabopatopHbix paboT Tpynoemxocts, Ne pasziena
/11 (gac) JTUCIUTUTUHBI
Cemectp 2

1 Crexuomerpuueckue  3akoHbl.  DyHAamMeHTaIbHBIC 2 1
MOHATHS W 3aKOHBl XUMHUHU. CrmocoObl ompenereHus
KOJINYECTBA BEIIECTBA

2 DOKBUBAJICHT. 3aKOH YKBUBAJICHTA 3 1

3 TennoBoii 3¢ ekt (SHTATBINS) XMMUYECKON peaKIiuu 4 3

4 XWMHYECKUE PEaKIIMH, BBI3BIBAIOIINE JJICKTPHUCCKHUI 4 4
TOK. DJEKTPOJHBIC MOTCHIMATBI U AIEKTPOABIIKYIINE
CHUTBI

5) Koppo3sust meramion 4 4

BCET0 17

4.5. KypcoBoe NMpoeKTUpoBaHHE/ BHITTOTHEHUE KYPCOBOH PabOThI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs

Bunsl camocTosiTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B Ta0nuue 7.

Tabnuna 7 — Bunibl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh
Bcero, | Cemectp 2,

Bua camocrositensHOM paboTh

qac qac
1 2 3
N3yuenue TeopeTruueckoro mMaTepuaia 18 18

nucturnHbl (TO)




[ToaroToBka K TEKyIieMy KOHTPOJIIO 8 8

ycneBaemoctu (TKYVY)

Odopmierne oTueTOB 4 4
Bcero: 30 30

5. Tlepeuenb yueOHO-METOIUYECKOTO 0OCCTICUCHHS
JUISL CAMOCTOSITENIbHON PaboThl 00yUYarOMUXCsl [0 TUCHMILIMHE (MOYIIIO)
VY4ebHO-MeTOIMUECKHEe MaTepHalbl JUII CaMOCTOSTEIbHOM paboThl 00yJaromMXCsl yKa3aHbI B

n.a. /-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX U3JAHUN
[lepeueHp MEYaTHBIX U 3JIEKTPOHHBIX YYEOHBIX M3IaHUN PUBEACH B TadmuIe 8.
Tabnuna 8— [lepeyeHb MevyaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3AAHUIN

Tudp/
URL anpec

bubnuorpaduyeckas ccpiika

KomuectBo

AK3EMILIPOB
B OHOJIMOTEKE

(kpome
IEKTPOHHBIX

AK3EMILIIPOB)

https://urait.ru/bcode/388983

I'manka, H. JI. O6mas xumMusi B2 T :
y4eOHHMK JJI aKaJeMHUYECKOTO
OakanaBpuata / H. JI. ['nmunka ; mon
penakiuei B. A. Ilonkoga,

A. B. babkoBa. — 19-e u3n., nepepab. u
nomn. — Mocksa : M3parenscto FOpaiiT,
2016. — 729 c. — (bakanasp.
Axkanemudeckuii kypc). — ISBN 978-5-
9916-6445-5. — Tekcrt : 3MeKTPOHHBIH //
OBC KOpaiit [caiir].

https://e.lanbook.com/book/104946

O6mas xumust. Teopus u 3amaun : yaeOHOE
nocobue / H. B. Koposun, H. B. Kynemos,
O. H. lN'onuapyk [u ap.] ; nox pepakuuei H.
B. KopoBuna, H. B. Kynemosa. — 3-¢ u3f,.,
crep. — Cankr-IlerepOypr : Jlans, 2018.
— 492 c. — ISBN 978-5-8114-1736-0. —
Tekct : anexTpoHHbIl // JlaHs :
3IIEKTPOHHO-OMOIMOTEYHAs cUCTEMA. —

https://urait.ru/bcode/444652

[IpakTuky™m 1Mo oO1Iel XuMUH : yaeOHOe
ocoOue sl aKaJIeMUYECKOTO
Oakanaspuata / H. JI. I'muHka,

B. A. ITonkos, A. B. baGkoB,

O. B. HecrepoBa. — Mockaa :
WznarenscrBo KOpaiit, 2019. — 248 ¢. —
(bakayaBp. AkaJieMHYECKUN KypC). —
ISBN 978-5-9916-4058-9. — Texkcr :
anextpoHHbii // DbC FOpaiuT [caiiT].

https://e.lanbook.com/book/75521

Crace, H. ®@. Pemenue 3amau 1o oo1eit
xuMmun : yaeoHoe nocooue / H. @. Cracs,
A. B. KopuryHoB. — 3-e u3f., cTep. —
Canxrt-IlerepOypr : Jlans, 2016. — 168 c.
— ISBN 978-5-8114-2274-6. — TekcrT :




AJICKTPOHHBIN // JIaHb : 3NEKTPOHHO-
OubnmoTeyHas cucrema.

https://urait.ru/bcode/384671. CygBopos, A. B. OOGias u HeopraHuyeckast
XUMHS B 2 T : YUCOHHK IS
aKaJieMH4YecKoro OakanaBpuara /

A. B. CyBopos, A. b. Hukonbsckuii. — 6-e
u3a., uchp. u gon. — Mockaa :
WznarenscrBo FOpaiit, 2016. — 607 ¢c. —
(bakamaBp. AkameMuuecKuil Kypc). —
ISBN 978-5-9916-5219-3. — TexkcT :
anexTpoHHbi // DbC FOpaiT [caiir].

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH()OPMAIIMOHHO-TEJICKOMMYHHKAIMOHHOH ceTH «/HTepHET»
[Tepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMALMOHHO-
TENICKOMMYHHUKAMOHHOH cetn «MHTepHeT», HEOOXOAWMBIX Ui OCBOCHHUS IUCIUIUINHBI
npuBeseH B Tabmmue 9.

Tabmuma 9 — IlepedyeHb SICKTPOHHBIX O0pa30BATENBHBIX PECypcoB HH(OOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»

URL anpec HaumenoBanue
http://www.xumuk.ru/ CaliT 0 Xxumun
http://www.hemi.nsu.ru OCHOBBI XMMHH: 00pa30BaTeIbHBIN CAlT IS CTYJACHTOB

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepedyenr mporpaMMHOTO OOECIIEUEHHUS, HCIOIB3YEeMOTr0 IPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpoIiecca MO AUCIUITHHE.
[TepedeHs UCMOIB3yeMOro MPOrpaMMHOTO oOecriedeHus peacTasieH B Tabauiie 10.

Ta6muua 10— Ilepedens mporpaMMHOTo 00eCTIeYeHHS

Ne /i1 HaumenoBanue

He npenycmotpeno

8.2. Ilepeuenn MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu
OCYIIECTBIICHIH 00pa30BaTEILHOTO MpoIiecca M0 AUCIUIIIHHE

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

Tabmuua 11- Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne /i1 HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKast 0aza
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Il  OCYIIECTBIICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUIIINHE, TPeCcTaBIeH B Tadumiel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH )
1 | Jlekumonnas ayIUTOPUS c ucronp3zoBanueM | 32-01 (I"acremno,15)

JI€MOHCTPAIMOHHBIX TabIuIl 1 cxeMm, [leproandeckoit cucTeMsbl



http://www.xumuk.ru/
http://www.hemi.nsu.ru/

xumudyeckux  snemeHtoB .M. MenneneeBa, 00pa3ioB
MUHEPAJIOB, MOJIEJIEH MPOCTPAHCTBEHHBIX PEHIETOK.

2 | Cneumnanu3upoBaHHAs XUMUYECKas nmaboparopust c 33-02, 33-04
HUCTIOIBL30BAHUEM JEMOHCTPALIMOHHBIX IUIAKaTOB, (Tactemno,15)
1abOpaTOpHBIX CTEHJOB U YCTAaHOBOK JUISl OIpeAeTICHUs
SKBHBAJICHTA METAJIJIa, U3MEPEHHUSI IIEKTPOIHBIX MMOTCHIIMATIOB,
CKOPOCTH KOPPO3UH METAJUIOB; aHAJTUTHUECKUE U IEKTPOHHbBIE
BECHI; JabopaTtopHbie pH-MeTphl, HEHTPU(YTH U KAJTIOPUMETP

10. OueHouHbIE CPEACTBA ISl MPOBEICHUS TPOMEKYTOUHOHN aTTecTaIluu
10.1. CoctaB OICHOYHBIX CPEACTBIUISI TPOBEICHUS TMPOMEKYTOYHOW AaTTECTAIMH
o0yJaromuxcs Mo AUCUUILIINHE MPUBECH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEXKYTOYHOM aTTeCTAIINKI

Bua npomexyTo4HoOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMPOCOB K AK3aMEHY;

10.2. B kauecTBe KpUTEpHUEB OIEHKH YPOBHS CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00Yy4JalonMMHCA NPUMEHsAETCsl 5-0ajuibHas MIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMITETCHIINM, KOTOpas puBeneHa B Tabnuie 14. B TedeHne ceMecTtpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKama  MOAYJIBHO-PEUTHMHTOBOW  CHUCTEMBI ~ YHUBEpCUTETa,  IpaBHJa
HCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAQIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUIA

Or1eHKa KOMITETEHITUH

XapakTepucTUKa c(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0aipHas mIKana PAKTEp (op

— oOyyaromuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpPEHHO, JIOTHYHO, TTOCIIEIOBATEILHO M TPAMOTHO €r0 HU3JIaracT;

— ONUPAsACh HA 3HAHUS OCHOBHOM W JIONOJHHUTEIBHON JMTEPaTypH,
TECHO IMPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MTPAKTUYECKOM
JIeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBACT U APTyMEHTHPYET BBIABUTAaEMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000O0IIECHMS;

— cBOOOIHO BJIAJICET CUCTEMOM CIEIUATM3UPOBAHHBIX MOHITHH.

«OTIIMYHO»
(Ga4uTCHO»

— oOyyJaronuics TBEpI0 YCBOMII MMPOTPAMMHBINA MaTepuai, TPaMOTHO 1
M0 CYIIECTBY W3JaraeT €ro, OINUpasCh Ha 3HAHWS OCHOBHOU
JTUTEPaTypHl,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JIESITEIBHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE MOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 000O0IIECHMS;

— BJIAJICET CUCTEMOM CNEIUATU3UPOBAHHBIX MOHSITHH.

<«XOPOLLIOY
«BAYTEHO»

— oOyyJaronuicss yCBOMJI TOJIBKO OCHOBHOW IPOTPaMMHBIM MaTepua,
o CymeCTBYy H3JIaraCTtT €ro, OIupasdCb Ha 3HAHHUA TOJIBKO OCHOBHOU
JIIATEPATYPEL,

— JIOMYCKaeT HeCYIIECTBEHHbIEC OIIMOKN U HETOYHOCTH;

— UCTIBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM MNPUMEHEHUU 3HaHUMN
HaITpaBJICHUA,

— cnabo apryMeHTUpYeT Hay4yHbIE TTOJI0XKEHUS,

— 3aTpynHsieTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHUT;

— YaCTUYHO BJIaJIe€T CUCTEMOH CelMaTU3UPOBAHHBIX MOHSITHII.

«yZIOBJIETBOPUTEITHHOY
«GAuTEHO




Or1eHKa KOMITETEHITUHN

5-0ayutpHad IKama

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
Marepuarna;

— JIOIYCKaeT  CYIIECTBCHHbIE  OMMOKH W  HETOYHOCTH  TIpU
paccMoTpeHur mpo0iaeM B KOHKPETHOM HaIIPaBJICHUU;

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHHS,

— He (OpPMYIUPYET BHIBOJOB M 0000IIECHHUH.

10.3. TumoBbie KOHTPOJILHBIE 3aJJaHUS UITN UHBIC MATEPUATIBI.
Bormpocs! (3amaun) nis sKk3aMeHa mpeacTaBieHbl B Taduie 15.

Tabmuna 15 — Borpocs! (3agaun) 118 9K3aMeHa

No /it ITepeyenn BompocoB (3a1av) 1y1s IK3aMeHa

1 KBaHTOBO-MexaHnueckasi MOJIeNIb CTPOCHHS aTOMA.

2 Atom. Ilpunmun HeompeneneHHoctu [eizenbepra. Ypasuenue Jle bpoiins.
Bonnoast BonHoBast pyHkuus.

3 Vpasuenue llpeaunrepa. Kantosbsie uncna. [Ipunuun Iaynu. IIpaBuno Xynna,
Kneukosckoro.

4 Ilepuognueckas cucrema JI.11. Menneneesa

5) [lepuoandyHOCTh HM3MEHEHHUS] CBOWMCTB 3JIEMEHTOB: paJWyC aTOMOB M MOHOB,
SHEPrUM HWOHU3ALMH, CPOJICTBO K JJIEKTPOHY, dSJIEKTPOOTPULIATEIHLHOCTD,
OKHCITUTEILHO-BOCCTAaHOBUTENBHA crocoOHocTh. CBsizp I1.C. co cTpoeHmem
aToma.

6 OCHOBHBIE TUIIBI XUMHUUYECKOM CBsI3U. KOBasleHTHAs CBS3b.

7 HeBaneHTHBIC TUIBI CBS3€H: MOHHAs CBS3b, META/NIMYECKas CBS3b, BOAOPOIHAS
CBsI3b, CHIIbI BaH-nep-Baanbca.

8 Teopust ruOpuan3anuu U reoMeTpusi Mosiekyn. [loMsIpHOCTh W TMONSPU3YEMOCTh
KOBAJCHTHOM CBSI3U U MOJICKYII

9 MeKMONIEKYIIIpHBIE B3aUMOACUCTBUA. BogopoaHas CBs3b.

10 XuMH4eckasi TEpMOIMHaMUKa

11 XUMHYECKass KHHETHKA. XUMUUECKOe PaBHOBECHE.

12 PacTtBopsl. CriocoObI BEIpa)KeHUS! KOHLIEHTPAIMK pacTBOpoB. CBOICTBA pacTBOPOB

13 JucnepcHbie cucteMbl. [I0BEpXHOCTHBIE SIBJICHUS

14 PacTBOpBbI 351€KTPONUTOB. DIIEKTPOIUTHUECKAST JUCCOLMAIUS

15 Huccoumanusa Bonbl. Jlucconmanuss KHCIOT M OCHOBaHUM. BoaopoaHbii
MOKa3aTeb

16 [TpousBenenue pactBopumocT. MoOHHO-0OOMEHHBIE peakiuu. [ maponns comnei.

17 OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKITHI

18 [lonatue  «DONEKTPOAHBIM  MOTEHUHA».  DJIEKTPOXMMHUYECKHE  IPOLIECCHI.
DNEKTPOIIN3 PACIIIABOB U PACTBOPOB

19 O6mue croiicTBa MeTauioB. Kopposwust MeTamioB. MeTo bl 3alUTH OT KOPPO3UH.

20 KoHcTpykiimonHbie MeTayiel. AmtoMuHuR. XpoM. JKeneso.

21 [Tonumepsl.

22 XuMmudeckast uAeHTU(OUKAIIS, aHATN3 BEIIECTBA

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npeacrabieHsl B Taduuie 16.
Ta6muia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera

Ne /i [Tepeuens BompocoB (3ana4) amns 3adera / qudd. 3ayera

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO




[lepeyeHnp Tem Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI
MpeICTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne o/ [IpumepHbIi IepeyeHb TEM I KypCOBOT'O POSKTHPOBAHMUS/BBITIOTHEHUS
3 KYpPCOBOM pabOTHI

Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO

Bompocsl 11 IpoBeIEHMS NPOMEXYTOYHOM arTecTalvud B BHJIE TECTUPOBAHUSA
MpeACTaBICHBI B Tabmwuie 18.

Ta6mmia 18 — [TpumepHsIii mepedeHb BONPOCOB ISl TECTOB

Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

He npenycmorpeno

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIIMXCS 3a0YHON (OpPMBI
oOydeHus, mpecTaBieHbl B Tabwuie 19.

Ta6mmia 19 — [lepedeHb KOHTPOJIBHBIX PadbOT

No i/t ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEICNSIONIMEe  MPOLEAYyphl  OLICHUBAHUS
UH/IMKATOPOB, XapakTepU3YIOIIUX H3Tanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax ['YAII, pernameHTUpyOIIMX MOPAJOK W IHPOLEAYPY
IIPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IIPOMEKYTOUHON aTTeCTalMi 00yJaroIuXcs
I'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIarOIIUXCS IO OCBOCHUIO TUCITUTIAHBI

11.1. Meroauueckue ykazaHus A OOy4aloIUMXCS 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHE ydeOHoro marepuana. Ha3zHaueHue COBpEMEHHOH JICKIIMH B
pamMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(OPMAIUIO MO TEME, & B OCBOCHUH
byHIaMEHTAIBHBIX MPOOJIEM AUCIUIUIMHBI, METOJIOB HAyYHOTO TIO3HAHHWS, HOBEHIIHX
JMOCTIKEHUI HaydyHOW MbICTH. B ydeOHOM mpoliecce JEeKIUsl BBIMOJHIET METOIOJOTHYECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYIO (QYHKIMH. JISKIUs pacKphIBacT MOHATHHHBIN amnmapar
KOHKpETHOW oOnacTu 3HaHWS, €€ MpOOJeMBl, JaeT LEIbHOE MPEICTaBICHHE O NUCIUIUIMHE,
MOKa3bIBAET B3aUMOCBSI3b C IPYTUMHU JUCIUIUTMHAMH.

[LmanupyeMble pe3ylbTaThl IPU OCBOCHUH 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaia;

— TMOJIyYEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUU, YPOBEHb
KOTOPBIX ONpPEETAETCS 1EJIEBOM YCTAHOBKOM K Ka)KI0H KOHKPETHOM TEME;

— TIONy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIO/IaBaATEIIEM;

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

— TIOSIBJIEHHE HEOOXOAMMOT0 MHTEPECa, HEOOXOIUMOTO IS CAMOCTOSITEIIHHOM paOOTHI;

— TMOJIydYeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKU M TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS HA OJFKAMIIINAE TOJIBI;

— HAY4YUTHCSI METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TJIaBHBIE MBICTU U
MOJOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TOBTOPSATh HMX B  Pa3JIMYHbBIX
dopmynupoBKax);

—  TIOJy4eHHUE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TIOHITHH.




JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTPALMEN CIIAIOB U
UCIIOJIb30BAaHUWEM pa3/laTOYHOrO MaTepuaja IpU TPOBEACHUU KOPOTKUX IUCKycCUH 00
0COOEHHOCTSX MPUMEHEHHS OTJICJIbHBIX TEMATHK 10 TUCIHITIIMHE.

CrpyKTypa NpeaoCcTaBieHUs JEKIHOHHOTO MaTepraa:

BerymieHne — 4acTh JIEKIMH, 1I€JIb KOTOPOH - 3aMHTEPECOBATh U HACTPOUTH AYAUTOPHIO
Ha BOCIpHATHE yuyeOHOro marepuana. B ero coctaB BXOAsT: (OpMyIHpOBKa TeMbl JIEKIIHH,
XapaKTEpUCTHKa ee — MPOo(peCCUOHATbHONW 3HAYMMOCTH, HOBU3HBI M CTENICHU W3YYEHHOCTH, LIEIH
JEKIMH; W3JI0KEHUE IUIaHa JIEKIWH, BKJIOYAOIIEr0O HAaUMEHOBAaHHS — OCHOBHBIX BOIIPOCOB,
MO/JIEKAIIMX PACCMOTPEHHUIO Ha JIEKIMM; XapaKTepUCTUKA PEKOMEHIYEMOW JUTepaTyphl,
HEOOXOIMMOW Il OpraHu3allil CaMOCTOATENBbHOM pabOThl CTYIEHTOB; PETPOCHEKIIHS-
HallOMMHAaHAE O BONPOCAX, PACCMOTPEHHBIX Ha— NPOLUIONW JEKIHUH, CBSI3b HX C HOBBIM
MaTepuaioM, yKa3aHHE Ha €ro pojib, MECTO M 3HAUEHUE B JIAHHOM AMCLMUILIMHE, a TaKXe B
cUCTEME APYruX HayK.

OcHOBHasl 4acThb - U3JIOKEHUE COAEP KAHUS JIEKIIUU B CTPOTOM COOTBETCTBUU C IPEJIOKEHHBIM
mIaHoM. BKimrogaeT packpbIBaOmUi TEMY JICKIIUA KOHIETITYIbHBIA U (paKTUUECKHI MaTepual,
€ro aHajM3 U OLEHKY, pa3jHyHble CHOCOOBI APTyMEHTAIlMM M JI0KA3aTeNIbCTBA BBIABHUTACMBIX
TEOPETUYECKUX TOJIOKECHHIA.

3akii0YeHue - MOJBEACHHE OOINEro MTOora JIEKIHMH, 0000IIeHHe MaTepuana, (GpopMmyrupoBKa
BBIBOJIOB 10 TEME JIEKLIUH; OTBETHI HA BOIPOCHI CTYAEHTOB.

Jlg Hajuiexalero OCBOEHMsI Kypca XMMUU MCIIOJIb3YIOTCS CIIELMaIbHbIE HATJIAHbIE CPECTBA, C
MOMOUIbI0 KOTOPBIX MOXKHO TepelaBaTh CTyAeHTaM HH(GOpPMalMI0 O BELIECTBaX, 00bEKTax W
cyuiectBe (PU3MYECKMX M XMMHUYECKMX MNpeBpamieHuid. JleMOHCTpauus ClIaiioB Mpe3eHTalui,
MOJIETN KPUCTAJUIMYECKUX PEHIETOK, TaOJIUIbl U IJIAKaThl C SHEPreTUYECKUMH AuarpaMMaMu
00pa30BaHUs MOJIEKYJI, peaKLUi C KaTalnu3aTopaMu U 6€3 HUX U T.1.

Ocy1iecTBieHNE KOHTPOJIS 32 BEICHUEM CTYJEHTaMH KOHCIEKTAa— JIEKLUI; OKa3aHUE CTYJEHTaM
MOMOIIM B BEACHUM 3alKCH JIeKIUH — (AKLUEHTUPOBAHUE H3JIOKEHUS MaTepuana JIeKIHH,
BBIJICJIEHUE TOJOCOM, MHTOHALMEH, TeMIIOM peud Haubojee BaxHOH HHDOpMaIMH,
WCITOJIH30BaHUE T1ay3 ISl 3aIUCH TAOJHII, CXEM).

11.2. Meroauyeckue yka3aHUsS MJisg OOYYaIOIMIUXCS IO BBITOJHEHHUIO J1A0OPATOPHBIX
pabot

B xoxe BeimonmHeHUs 1abOpaTOpPHBIX pabOT OOy4aIOMUNUCS JODKEH YIIyOWTh |
3aKpEeNUTh 3HAHMS, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METONUKOM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHM C KBaJU(PUKAUOHHONW XapaKTEpUCTUKON 00ydaromerocs.
Brimonnenue nabopaTOpHBIX PabOT COCTOUT U3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHO-
AHAIUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITHH.

BrimonHenue 51ab0paTopHBIX pabOT OO0y4aroIIMMCS SIBJISETCS HEOTHEMJIEMOH 4YacThIO
U3YYEHUS JUCHUIUIMHBI, OMNpeNeiseMOol y4eOHBIM IUTAaHOM, M OTHOCHUTCS K CPEACTBaM,
00€eCTIeYrBaIOIIUM PEIICHUE CIEeTYIONUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHUS IPOLIECCOB, SBIEHUH UM OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOW JUCIHUILINHBL,

— 3aKpeIUIeHHE, pa3BUTHE U JETAIN3aLUs TEOPETHUECKUX 3HAHUM, MOJYyYEHHBIX Ha
JCKITUSX;

—  TIOJy4YeHHUE HOBOW MH(POPMAIIMH TI0 U3y4aeMOM JUCITUIUINHE;

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

3ajiaHue ¥ TpeOOoBaHUA K MPOBEJICHUIO Ja00paTOPHBIX paboT

Jl7is BBITIOJIHEHUS JTAOOPATOPHBIX PA0OT HMCIONB3YIOTCS METOAMYECKHE YKa3aHUs M0 UX
npoBeaeHuto. JlabopatopHasi paboTa kKak BUJ y4eOHOTO 3aHATHS MPOBOIUTHCS B CICIIHATBHO
000py/IOBaHHBIX Y4eOHBIX JabopaTopusx. HeoOXOAMMBIMU CTPYKTYPHBIMU 3JIEMEHTaMHU
1abopaTopHOil pabOTBI TOMHMO CAMOCTOSITENIBHOW JIESATENbHOCTH CTYICHTOB, SIBIISIFOTCS




WHCTPYKTaX, IPOBOJIUMEBIN MPENoIaBaTeieM, SKCIIEpUMEHTAIbHAS YaCcTh, a TAKXKE OpraHU3aIus
00CYX/ICHUSI UTOTOB BBITIOJIHEHHS JITAOOPATOPHOM PaOOTHI.
Crpykrypa u hopma oTuera 0 1abopaTopHOM padboTe

1. Ilenb paGoTHL

2. JlaGopatopHoe 00opyaOBaHUE.
3. Omnwucanue 3KCIIEpUMEHTA.

4. OO6paboTka pe3yabTaTOB.

TpeboBannsa Kk 0hOPMIIEHHIO OTYETA O JIA00paTOpHON padbore

1. Ortuér pomKeH CcoAep)KaTh 3alOJIHEHHBIE TaOJIUIBI C AKCIEPUMEHTATbHBIMHU
JTaHHBIMU.

BrlimotHEeHBI HEOOXOIUMBIE PACUETHI.

[Toctpoens! rpaduveckie 3aBUCUMOCTH OT 33/IaHHBIX TTapaMETPOB.

CremaHpl BEIBOJEL.

BrImonHeHbI KOHTPOJIBHBIE 33JaHMsI HA TeMY J1a00paTOpHOI pabOTHI.

arwN

11.3. Meroauueckue ykazaHus Jjsi 0OYy4arOUIMXCs M0 MPOXOKACHUIO CAaMOCTOSITEIbHOM
paboTsl

B Xoze BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUIMIiCS BBIOIHAET paboOTy IO
3aJ]aHAI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IpErojaBaTelisi, Ho 0e3 ero HermocpeJICTBEHHOTO
y4aCTHA.

st oOydaroruxcst 1Mo 3a04HOM (opme 0OydeHHs, caMOCTOsITeIbHAs paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporecce BBITTOIHEHUS CaMOCTOSITEIBLHOM paboOTHI, y 0Oydaromerocss (popMUPYETCs
nenecooOpasHoe MIaHupoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
¥ HaBBIKH B YCBOCHHH M CHCTEMATH3allMM NPUOOPETAaeMbIX 3HAHHIA, OOECIICUYMBACT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B TNEpUOJ OOyuYeHHs, MOMOTaeT IOJYYUTh HABBIKH IOBBIIICHHS
po(eCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HAmpaBJSAIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaroNTUX CSASBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHUILINHE;

— METOJUYECKHE YKa3aHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
1o 3a049HOU (popme oOydeHwHs ).

11.4. Meroauyeckue yKa3aHUA [JI1 OOYYArONIUXCS TI0 TIPOXOXKIEHUIO TEKYIIETo
KOHTPOJISl YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUMI
00y4aroIuXxcsl, OCYLIECTBIAEMOIO B TEYEHUE CEMECTpa C IEJIbI0 OLIEHUBAHMS XOJa OCBOCHMS
JUCLUTUIMHBL.

Texkymuii KOHTPOJb OCYIIECTBISETCS IO YCMOTPEHHIO IpenojaBarenss B padouem
HOpsiIKe KOHTPOJIBHON pabOTHI Ha JEKIMH, TECTUPOBAHMUS.

Pe3ynbpTaThl TeKyIIero KOHTPOJS COOOIIAIOTCS OOydYaroLIMMCS HEMOCPEICTBEHHO Ha
3anatud Wi B DOUC I'YAII (nanpumep, B JInunoM xabunete). OLeHKa MOXKET BBICTABIISATHCS
00 B PEUTHHTOBBIX Oaiax, TUOO0 — MO MATHOAILHON cucTeMe («HEYTOBIECTBOPHUTEIBHOY,
«YJIOBJIETBOPUTEIBHOY, «XOPOLIOY», «OTINYHO»). KonnuecTBO 6ayuIoB 3a BBINOJIHEHHYIO paboTy
ONpesieNseTcss IpernojaBaTelieM B 3aBUCUMOCTH OT 00BEMa, CIOXKHOCTH 3aJaHMs, H
IPONOPLHUOHATIFHO KONIWYECTBY 3a1anuil. Hammuue oneHok (6ayuioB) y oOyyaromerocs siBisieTcs
YCIOBHEM JONYyCKa K IPOMEXKYTOYHOH arrecranuu. B 3aBucuMocTH OT CyMMbl OaijioB
(cpenHeil) oueHKH OOydYalONIMMCS MOXET OBITh MPEUIOKEHA MPOMEXKYTOUYHAs aTTecTalus I10
JUCLUIUIMHE 110 UTOraM paboThl B CEMECTpE.



11.5. Meroauyeckue ykazaHus I 0OyJarolIuXxcs MO MPOXOXKICHUIO MPOMEXYTOUHOM
aTTEeCTallUU.

[IpomexyrouHas  arTectanus  OOydYalOIIMXCS ~ MpeAycCMaTpUBAaeT  OIICHUBaHHE
MPOMEKYTOUHBIX U OKOHYATEIHHBIX PE3yJIbTaTOB O00y4YeHHS Mo auciuiuimHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMa OICHKM 3HAHHWH, MOJYyYEHHBIX OOydalomMMcs B Ipoliecce
M3YYEHHUs BCEW NUCHUIUIMHBI WM €€ YacTH, HaBBIKOB CAMOCTOSTEIbHOM pabOThl, CIOCOOHOCTH
OPUMEHSTh WX JUISI PEIICHHs] TMPAKTHUECKUX 3a7ad. DK3aMeH, KaK IPaBHIIO, MPOBOJIUTCS B
MeproJ; SK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTIUYHOY,
«XOPOIIIOY», «YAOBIECTBOPUTEITHHOY, KHEYIOBIECTBOPUTEIHHOY.

Cucrema OIEHOK MPH MPOBEIECHUU IMPOMEKYTOYHOW AaTTeCTAllMU OCYIIECTBISETCS B
COOTBeTCTBUU ¢ TpeboBanusmMu [lonoxeHnit «O TekymeM KOHTPOJE YCIEeBAEMOCTH U
MPOMEKYTOUHON aTTecTanuu cTyfaeHToB ['YAII, oOydaromuxcsi mo mporpamMMbl BBICIIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBOW CHCTEME OIICHKH KayecTBa y4eOHOW paboThI
ctyaeHToB B 'Y AID».



Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHrne N3MEHEHHUH W JOTTOTHEHUH

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




