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AHHOTaNINA

JucuummmHa « XUMHUS» BXOAWT B 00pa30BaTEIbHYIO MPOrPaMMy BBICIIETO 00pa30BaHUS
— mnporpaMMmy OakamaBpuaTa II0 HampaBlIeHUIO MoAroToBkw/ crenuanbHoctd 13.03.02
«DNEKTPOIHEPreTUKA U IJEKTPOTEXHHUKA» HAMPABICHHOCTH «DHEPreTUYECKUE SIECKTPUUYECKUE
MaruHbly. JluciurimHa peanusyercs kadeapon «NeSy.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYFOIINX KOMITETSHIUH:

OIIK-3 «CnocobeH mpUMEHSTh COOTBETCTBYIONINN (PU3MKO-MAaTeMaTHYECKUH arapar,
METO/Ibl aHaJIM3a M MOJCIUPOBAHUS, TEOPETUUYECKOIO M IKCHEPUMEHTAIBHOTO HCCIEAOBAHUS
IIPU pelIeHrU TPOo(heCcCHOHATBHBIX 3a7a4»

Conepkanue AUCIHUIUIMHBI OXBAThIBAET KPYT BOMPOCOB, CBSI3aHHBIX C  O3HAKOMJICHHEM
UCTOPUHU XHUMHUH, a TaKXKe€ C OCHOBHBIMU HAINpPaBICHUSIMH W TEHICHIUSIMH pa3BUTHUS
COBPEMEHHON XUMHU. JTa HayKa H3ydaeT MaTepHAIbHBIA MHUP, 3aKOHBI €ro pa3BUTHA,
cnenupuYeckyro XUMHUYECKylo (QopMmy IBMXKEHHS Marepuu. B mporecce u3ydeHHs XUMUU
BBIPAa0aTHIBACTCS HAYYHBIM B3TJIAJ HA MHp. 3HAHUE XMMHUU HEOOXOIMMO JIs IJIOJOTBOPHOMN
TBOPUYECKOH JeATeNbHOCTH OakanaBpa J000H HampaBICHHOCTH. 3HAHHWE XHMHH I103BOJISIET
c(opMHpOBaTh COBPEMEHHOE HAy4HOE IPEICTaBICHUE O MaTepHUM, BEIIECTBE KaK OJHOM U3
BUJIOB JIBMKYIICICS MaTepuu, MEXaHU3ME MPEBpaAlCHU XUMUYECKUX COCTMHEHU, CBOICTBAaxX
MaTepHaJIOB O XMMUYECKHUX IMPOIeccax B COBpeMEHHOUN TexHuKe. [Ipu m3yueHun Kypca XuMuu
HEOOXOJMMO TPOYHO YCBOHTH OCHOBHBIE 3aKOHBI, OBJIAJICTh TEXHUKOW XHMHUYECKUX PACUETOB,
BBIPAa0OTaTh HAaBBIKK CAMOCTOSITEILHOTO BBIMOJHEHUS XUMHUYECKUX OKCIEPUMEHTOB U
0000menuss  ¢dakrtoB. [loHMMaHMe  3aKOHOB XHMHHM TIOMOXET CTYJAEHTY B pEIICHUU
HKOJIOTMYECKUX TMpobsieM. 3HaHHWE Kypca  XHMUM HEOOXOJUMO M Ui HOCIEAYIOIIEro
YCHEIIHOTO U3yUYeHUs CIIeIHATbHBIX AUCIUTIINH.

[IpenogaBanvie AWCHMIUIMHBI TPEIyCMAaTPUBACT ClEAyIONHe (OPMBI  OpraHU3aIluu
y4eOHOro IMpoliecca: JEeKINH, J1ab0paTopHbIe, CAaMOCTOSTENIbHAS paboTa 00y4aroerocs.

[IporpamMmmoil AUCIUIUIMHBI TPETYCMOTPEHBI CIIEIYIOIIME BHABI KOHTPOJISA: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B hopme AudhepeHInpOBaHHOTO 3a4eTa.
OO0mmas TpyJ0€MKOCTh OCBOCHHUSI TUCIIMIUIMHBI COCTABIISIET 3 3a4€THBIX eUHUIIbI, 108 yacos.

SI3bIK 00yUYeHUs IO JUCIUILTUHE «PYCCKUID».



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUEHUS IO JUCIUILINHE
1.1. Tlenu npenogaBaHus JUCITUTUTMHBI

Llenp maHHOW AMCUUIUIMHBI — YCBOCHHME CTYACHTAaMHM TEOPETUYECKMX OCHOB OOILIEH XHMHH,
XMMUHM BaXHEHIIMX OSJIEMEHTOB M MX HEOPraHWMYECKHX COCJMHEHHH, (OpMUpOBaHUE
XUMHUYECKOT'O MBIIICHUS Y CTYACHTOB, Pa3BUTHE HABBIKOB HCIIOJIB30BAHUS CBEICHUH O (hU3HKO-
XMMHYECKUX CBOMCTBAaX pPAa3IMYHBIX CHCTEM Ul CHHTE3a COOTBETCTBYIOIIMX COCIMHEHHH,
BBINIOJIHEHHE TEPMOAMHAMHUYECKUX W KHHETHUYECKUX pacyeToB. lIpmoOpereHre HEKOTOPOro
OIBITA SKCIEPUMEHTAIBHBIX HCCICAOBAaHUN M1 pa3paObOTKM  HOBBIX METOJIOB CHHTE3a U
OpUIaHUS MaTepuajaM 3aJaHHOW CTPYKTYpbl, W KOMIUIeKca cBoicTB. IlpencraBienue
BO3MOXKHOCTH CTYJICHTaM Pa3BUTh U MPOJECMOHCTPUPOBATh HAaBBIKA B 00JIACTH WHHOBAIIMOHHBIX
TEXHOJIOTUI

1.2. JlucumruivHa BXOAUT B COCTAaB 00s3aTENbHON YacTH 00pa30BaTEILHON MPOrpaMMEI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHb IaHUPYEMBIX PE3YJIHTATOB OOYYEHHS IO JUCLHUILUINHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare m3ydeHus AUCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JanaTh CIEAYIOIUMHU
KOMIICTCHIIMSIMM WM UX dacTaMH. KOMIETCHIIMM U MHIUKATOPHI MX JIOCTHIKCHHUS TPUBEICHBI B
Tabauie 1.

Tabmuna 1 — [epeyeHb KOMIIETESHIMIA U HHIMKATOPOB MX JOCTHIKCHHSI

Kareropus (rpymnma) Kon n HaumeHnoBanue Ko n HauMeHOBaHME HHIUKATOPA
KOMIIETCHLIUH KOMIIETEHLIMHI JOCTH>KEHHS] KOMIETEHIIUU
OIIK-3 Cnocoben
MIPUMEHSATD
COOTBETCTBYIOIINI
¢duzuKo-
MaTeMaTU4eCKUi OIIK-3./1.6 neMOHCTpUpYET 3HAHMUS
anmnapar, MeTObl OCHOBHBIX 3aKOHOB OPraHMYECKOH U
ObwuenpodeccuoHanbHbIe | aHAIN3a U HEOPraHUYECKON XUMUU, IPUPOIBI
KOMIIETEHIIUU MOJIEJTUPOBaHUS, XUMHUYECKOHN CBSI3H 3JIEMEHTOB; UCIIOIB3YET
TEOPETUYECKOI0 U OCHOBHBIE METO/IbI XUMUYECKOTO
AKCIEPUMEHTAJIBLHOTO | UCCIIEOBAHMSI BEILIECTB U COSAMHEHUN
UCCIJIEJOBaHMs U
peleHnn
PO eCCUOHATBHBIX
3aj1a4

2. Mecro nuctutuinHbEL B cTpykType OI1
JucuunimHa MoXeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIOIUX AUCIUTUIAH:
Juctunimba Oa3upyeTcs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYJIEHTAaMU NpPU H3YUCHHH
CIEAYIOIUX JUCIHUILINH:
— Qusuka
— Maremarnka. AHaTUTHYECKasi TEOMETPHUS U JTUHEHHas anredpa
— be3omacHOCTD )XN3HEAEITETLHOCTH
3HaHUsA, TOJYYEHHBbIE TMpPU HU3YUYEHHHM MaTepuaia JaHHOM JUCUMIUIMHBL, HMEIOT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TaK U UCTIOJIB3YIOTCS IPU U3YUYEHUU APYTUX AUCUUTUINH:
— Marepunanosenenue
— DJEeKTpOHHKA
— DOkojorus




— DIIEeKTpPOTEXHUKA
-- Merponorus

3. O0BeM U TPYJ0EMKOCTh JUCIUTUINHBI
Hannapie 00 00meM oO0beMe TUCIUILUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIOB y4E€OHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH M0 CeMeCTpam) IPeACTaBICHbI B
Tabnuie 2.

Tabmuna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIIUHBI

TpynoeMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKocmap oucyunIuHbl, 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacos npaKmuyecKkoil no020moeKu
AyoumopHusie 3anamus, BCETo vac. o1 ol
B TOM YHCIIC:
nekiuu (JI), (dac) 34 34
npakTudeckue/cemunapckue 3anatus  (I13),
(dac)
nabopaTtopHbie paboTsl (JIP), (uac) 17 17
KypcoBoii npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (dac) 57 57
Buo npomescymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, Hudbd. Hudod. 3au.
k3. F*) 3au.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CopepxaHue JUCIUTUITUHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILTHHBI [TO pa3JesiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUATITNHBI U UX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI JUCLIMILIAHBI Jlexuun 113 (C3) JIP KII CPC
(gac) (gac) (uac) (gac) (uac)
Cemectp 2

Pa3zen 1: Beenenue B XUMHIO 1 5 10
Temal.l.IlougTue BemecTsa u 1 1 3
XUMUYECKON peaKluu, OCHOBHBIE
onpeJIeICHUs.
Tema 1.2 2 4
CrexnoMeTpruiecKue 3aKOHBbI.
dyHTaMEHTAIbHBIC TTOHATHS U 3aKOHBI
XUMUU.




Tema 1.3.Crioco0s! onpeesneHus
KOJIMYECTBA BEILIECTBA, 3aKOH
3KBHBAJICHTOB.

Paznen 2: Ctpoenue BemiecTBa

10

14

Tema 2.1. OcHOBHEIE CBEIEHUS O
CTPOCHHUH aTOMOB; KBAHTOBBIC YHCJIA.

Tema 2.2. Tlepuoandeckuii 3aKkoH
J.M.Menneneena.

Tema 2.3. XuMu4yeckasi CBI3b, BUJbI
XAUMHAYECKOH CBSI3U.

Tema2.4. MeToJ1 BaJICHTHBIX CBSI3€EH,
KOBAJICHTHAS CBS3b.

Tema2.5. Metoa MONEKyJISpHBIX
opOuTane.

Tema2.6. HeBasieHTHBIE THIIBI CBSI3EH:
HOHHAS CBSI3b, METAIIMYCCKAS CBA3b,
BOJIOPOJHAs CBA3b, CHWIIbI Ban-nep-
Baannca.

Pasznen 3:XuMudeckue CUCTEMEL.
OO6mIre 3aKOHOMEPHOCTH XUMHUYECKUX
MIPOILIECCOB.

15

17

Tema 3.1. DHEpreTuKa XUMHIECKUX
MIPOIIECCOB, BHYTPEHHSISI YHEPTHS,
SHTAJIBINS, YHTPOTIHSL.

Tewma 3.2. sneprus ['m60ca,
HaIMpPaBJIEHHOCTh XUMHUYECKHX
MPOLIECCOB, XUMHUYECKOe U (pa30BOe
paBHOBECHE.

Tema 3.3. CKOpOCTb XMMHUECKOHN
PeaKIMy U METOJIbI €€ PEeryJIMpOBaHMUs,
3aKOH JIEHCTBHSI Macc,

Tema3.4. DHeprus akTuBaluu,
ypaBHeHUEe AppeHuyca, mnpaBuio BaHT-
l'odda, katanuzarops! u
KaTaJIUTHYECKHE CUCTEMBIL.




Tema 3.5.PacTBopbI, [ucCniepcHbIE
CHCTEMBI, CIIOCOOBI BBIPAYKEHHSI COCTaBa
pacTBOpOB,

Tema3.6. DnexkTponuTuueckas
JUCCOIMAIUS, BOJTHBIC PACTBOPHI
3JIEKTPOJIUTOB, BOAOPOIHBIN
MoKasaresb, peakiuu oOMeHa,
TUPOJIU3 COJICH.

Tema3.7.CoiicTBa pa30aBIeHHBIX
pacTBOPOB HE3JIEKTPOJIUTOB, BOJHbBIC
PacTBOPBI ANEKTPOJIUTOB, 3aKOH
pazbasienust OcTBaabaa, 3aKOHbI
Paymns.

Paznen 4.0CHOBBI AIEKTPOXUMHYECKIX
MPOLIECCOB.

Tema 4. 1.oxuCIUTEILHO-
BOCCTAHOBUTEJILHBIE PEAKITUN

Tema 4.2.XxuUMHUYECKHE UCTOYHUKHU
AJIEKTPUYCCKOTO TOKA. |'aibBaHHYECKHE
3JIEMEHTEL.

Tema 4.3.90€eKTponn3, 3aKOHBI
Qdapanes.

Tema 4.4.Koppo3sus u 6opsda ¢ Hel.

Pazgen 5:CBoiicTBa NPOMBIILIEHHO-
Ba)XHBIX DJIEMEHTOB U UX COCAMHCHUN

Tema 5.1. Kimacchl XUMHYECKUX
COCAMHEHHH, CBOMCTBA IPOMBILIJIEHHO
Ba)XHBIX DJIEMEHTOB M UX COEIUHEHUH.

Tema 5.2. Xumnueckast
uneHTudukanus. Meroab
XHUMHYECKOT'0 MCCIIEIOBAHUS U aHAJIN3a
BEILIECTB U UX MPEBPALLICHUM.

Hroro B cemectpe:

34

17

57

Uroro:

34

17

57




[lpakThueckas TOATOTOBKA 3aKJIOYAaeTCs B  HEMOCPEICTBEHHOM  BBITOJHEHUH
Oo0y4aromMMHUCS  OINpENEeNEeHHBIX  TPYNOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oy;aymei
npodeccHoHaTbHON AEATETBHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3/ieiioB M TeM JICKIIMOHHBIX 3aHITHI MIPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — Coneprkanue pa3JesioB U TeM JEKIMOHHOTO UK

Howmep paznena HaszBanue u conep:xanue pas3ieiioB U TEM JEKIIMOHHBIX 3aHATHI

Paznen 1 Beenenue B xumuio.

Temal.l. IlonsATHE BelecTBa U XUMUYECKON PEAKLIUHA, OCHOBHBIE
OIpeeICHusl.

Tema 1.2. CrexnomMerpuueckue 3akoHbl. OyH/1aMEHTaIbHbIE IOHATUS U

3aKOHBbI XMMHUH.

Tema 1.3. Crioco0bl onpeieNieHrs KOJIMYEeCTBa BEIIECTBA, 3aKOH
3KBUBAJICHTOB.

Paznen 2: CrtpoeHue BeniecTBa

Tema 2.1. OCHOBHBIE CBEJICHUSI O CTPOCHUU aTOMOB; KBAaHTOBBIE YHCJIA.

Tema 2.2. [Tepuonnueckuii 3akon [{.M1.MenneneeBa, cBs3b [1.C. co

CTPOEHHUEM aToMa.

Tema 2.3. XHMHYECKas CBSA3b, BUIbl XUMHUYECKOM CBS3H.

Tema 2.4. MeTto1 BaJIeHTHBIX CBSI3€M, KOBAJICHTHAS CBS3b.

Tewma 2.5. MeToa MONEKYISPHBIX OpOHUTAaNEH.

Tema 2.6 HeBanenTHBIC TUITEI CBSI3€H: HOHHAS CBSI3b, METAIUINYCCKAS CBS3b,

BOAOPOAHAA CBA3b, CUJIbI BaH-nep-BaanLca.

Paznen 3 Xumnyeckue cucreMbl. O0IIKE 3aKOHOMEPHOCTH XUMHUYECKHUX
IIPOLIECCOB.
Tema 3.1. DHepreTuka XMMHUYECKHUX MPOIIECCOB, BHYTPEHHSS SJHEPIHS,

TEIUIOBOH 3P PeKT XUMUYECKUX peakiui, 1-i, 2-i, 3-if 3aKOHBI
TEPMOAMHAMHKH, DHTPOTHSI, KaK (PYHKITUS COCTOSIHHSI, SHTAIBITHS.
XYUMUYECKUN TTOTeHIIHAT.

Tema 3.2. sHeprus ['n66ca, HapaBIEHHOCTh XMMUYECKUX MPOLIECCOB,
XMUMHYeCKoe U (ha30BOE paBHOBECHE.

Tema 3.3. CKopOoCTh XMMHUYECKOHN pPEAaKIIMUA U METO/BI €€ PEryJIUPOBaHUs,
3aKOH JEHCTBUS Macc.




Howmep pasnena

HaszBanue u conep:kanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

Tema 3.4

OHeprus akTUBalluu, ypaBHEHHE AppeHuyca, MnpaBuiio BaHt-
Tl'odda, karanuzaTopsl U KaTaTUTUYECKUE CHCTeMbl. OCHOBHOM
IIOCTYJIaT XUMUYECKON KHHETUKU, KHHETUUECKOE YPaBHEHHUE.
Bimstnue temneparypsl Ha CKOPOCTh XMMHUYECKOM peaKiuy,
ypaBHeHUEe AppeHnyca. MexaHu3M IIPOTEKaHUs KaTaTUTHUECKUX
peakuuii. Xumuueckoe paBHoBecue npunuun Jlelllarenbe.

Tema 3.5

PacTBOpBI, TUCTIEPCHBIE CUCTEMBI, CIOCOOBI BHIPAKEHHUSI COCTaBa
pacTtBopoB. TepMoanHaAMHUYECKHE XapaKTEPUCTUKH Mpoliecca
00pa3oBaHMs paCTBOPOB CHUJIBHBIC U CIIA0BIE AIEKTPOJIUTHI,
VMOHHBIE PAaBHOBECHS B BOJIHBIX PACTBOPAX, IPOU3BEIACHHE
PacTBOPUMOCTH

Tema 3.6

ONEKTPOIUTHYECKAS AUCCOLUALNS, BOIHBIE PACTBOPHI
JIEKTPOJIMTOB, BOJAOPOIHBIN IIOKA3aTeNb, PEaKLIUu OOMEHa,
TUAPOIIU3 COJIEH.

Tema 3.7

CaoiicTBa pa30aBIEeHHBIX PACTBOPOB HEIJICKTPOIUTOB,
KomnnuratuBHble CBOMCTBA pacTBOPOB, 3aKOHBI Payris.

Pasznen 4.

OCHOBBEI QJICKTPOXUMHUYCCKHX IIPOLECCOB.

Tema 4.1.

OKXUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKuuun

Tema 4.2.

XHMMHUYECKUE UCTOYHUKH DJIEKTPUYECKOro ToKa. ['aibBaHNYECKHE
3JIEMEHTBI, CTAaHJAPTHBIE YIIEKTPOIHBIE IOTCHIMAIIBI. JIBOMHON
JJEKTPUYECKUN c0i. YpaBHeHue HepHera. PaBHOBECHBIN
ANEKTPOAHBIN noTeHan. CTaHAapTHBINA BOLOPOIAHBIN IIEKTPOL.

Tema 4.3.

3J'IeKTp0J'IPI3, 3aKOHBI CDapazLe;I

Tema 4.4

Koppo3sust u 6opsba ¢ Hel.

Pasgen 5.

CsoiicTBa MMPOMBIINIJICHHO- BA’)KHBIX 3JIEMCHTOB U UX CO€IUHEHUH.

Tema 5.1.

Knaccel XuMU4YeCKux COeTMHEHU, CBOMCTBA MPOMBIIIIIEHHO
Ba)KHBIX JIEMEHTOB M UX COeIMHEHUH KOMITO3UITMOHHEIE
matepuaisl. Kepmersl. Xumus metamios (Al,Fe, Sn,Pb,Mo)
Xumust Hemeramos: C,Si,S , dymnepen, kapoun. Tonmusa
(TBEpI0OE, )KUIIKOE, Ta30BOE), CMA30YHbBIE MaTepPHAIIbI, MOTOPHBIC
Maca.

Tema 5.2.

Xumuueckas uieHTuGUKanus. MeTo bl XUMHYECKOTO
HCCIEA0BAHUS U aHAJIN3a BEUIECTB U UX NPEBPALCHUM.
KauecTBenHbli 1 KonnyecTBeHHbIN aHanus.(['paBuMeTpruyecKui,
TUTPUMETPUUECKUH, KOMIIIIEKCOHOMETPHUYECKUI METOIbI
aHaam3a).




4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

TeMmbl MpakTHYECKUX 3aHATHHA U UX TPYJOEMKOCTb IPUBEJCHBI B TAOIUIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHsI U UX TPYJI0EMKOCTh

W3 Hux Ne
No | Tembl npaktrueckux | @opMbl IpakTUYECKUX | TpPyaO0€MKOCTb, |IPaKTUYECKOM |pasjaelia
/o 3aHATHI 3aHATUAI (gac) IIOJTOTOBKH, | TUCLIMII
(gac) JIUHBI
Y4eOHBIM IJIAHOM HE TPETyCMOTPEHO
| |
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a0OpaTOPHBIX 3aHATUHN U UX TPYAOEMKOCTh IPUBEACHBI B TabmHIIE .
Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTb
No
Ne HanmenoBanue mabopatopHbIX padoT Tpynoemkocts, | pasnena
/T (dac) JUCITATI
JINHBI
Cemectp 2
1 CrexuoMeTprdeckue 3aKoHbl. OyHIaMEHTATBHBIC TTOHSITHS
¥ 3akoHbl XUMHUHU. CHOCOOBI OMpeneneHUs KOJIMYeCTBA 9 1
BEIIECCTBA.
2 Onpenenenne M° skBHBaJIeHTa MeTaJlIa 3 1
3 Onpenenenne TETIOBOTO apdexra peakuuu 4 3
HENTpaIu3aluu.
4 H3mepenne ©  pacdeT DIEKTPOAHBIX  IOTECHIIMAJIOB 4 4
MetaiyioB 1 DJIC ragpBaHUYECKUX DJIEMEHTOB.
5 XuMudeckas u INEKTPOXUMUYECKAS KOppo3us,
HccnenoBanue KOppO3MM METAIOB UM ONpPEACIICHHE 4 4
UHTHOUTOpHOTO Y PexTa.
Bcero: 17

4.5. KypcoBoe npoeKTUupoBaHUE/ BHIIOTHEHUE KyPCOBON PabOThI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrodTenbHas paboTa 00y4aroUXcs

Buapl camocTosiTenbHON paboThI B €€ TPYIO0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabmmma 7 — Bugsl caMOCTOSITENIBHONM PaObOTHI M €€ TPYT0EMKOCTh

. Bcero, | Cemectp 2,
Bun camocrositensHo# paboTh
qac qac
1 2 3

W3ydeHne TeoOpeTHYeCcKOro MaTepuasa

20 20
qucturaHbl (TO)
PacuetHo-rpaduueckue 3ananus (PI'3) 2 2
[ToaroToBka K TeKyIemMy KOHTPOJIIO 14 14
ycneBaemoctu (TKVY)
JlomamHee 3amanue (J13) 8 8




IToaroroBka K MpOMEXyTOYHOMU 13 13
arrectaruu (I1A)

Bcero: 57 57

5. IlepedyeHnb yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOoThI 00yUaIOMIMXCS [0 JUCHUIUTHHE (MOJTYJIIIO)
Y4eOHO-METOIMYEeCKUE MaTepHalbl Ui CaMOCTOSITEIIbHONH Pa0OThI OOYYAIOUIMXCS yKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX M3aHUN
IlepedyeHb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUI NIpHUBeieH B Tabaule 8.
Tabmuua 8— IlepeyeHp MeUYaTHBIX U JICKTPOHHBIX YUEOHBIX M3AaHUI

KommyectBo
AK3EMILISIPOB B
OMOINOTEKE
(xpome
AIEKTPOHHBIX
9K3EMILISPOB)

Mudp/ URL anpec bubnuorpaduueckas ccpiika

https://urait.ru/bcod | I'munka, H. JI. O6miast XuMusi B 2 T : y4eOHUK IS
/388983 akageMmuueckoro Oakanaspuara / H. JI. 'munKa ; mox
penaknueii B. A. IlonkoBa, A. B. babkoa. — 19-e u3.,
nepepad. u gon. — Mocksa : M3natenscTBo HOpaiiT,

2016. — 729 c. — (bakanaBp. AkajgeMU4ecKuii Kypc). . —
Texkcr : anexrponnslii / DBC KOpaiT [caiiT].

https://urait.ru/bcod | O6muiast 1 HeopraHudeckas XuMusl. 3aJa4HUK : yaeOHOe
e/432806 nocoowue tst akageMudeckoro 6akanaspuara / C. C.
babkuna [u np.] ; mox penakuueit C. C. badkunoit, JI. /1.
TomuHO#. — Mocksa : U3natensctBo FOpaiit, 2019. — 464
c. — (bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-
534-01498-3. — Texcrt : anekrponHsii // ObC HOpaiit
[caliT]

OKHCIUTENBHO-BOCCTAHOBHUTEBHBIE TTPOIIECCHI : [
DneKTpoHHBIH pecypc] : yuedHoe mocobue / T. E. Kpbinosa,
T. Y. ®omuuena ; C.-Iletepl. roc. yH-T a9pOKOCM.
prOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBBIE JIaH. - CaHKT-
[TetepOypr : U3n-Bo I'VAIIL, 2019. - 77 c.

Xumus. OCHOBHBIE CTEXMOMETPHUYECKHE 3aKOHBI, CTPOCHUE
BElIECTBA, TEPMOANHAMUKA, KHHETHKA, PACTBOPBI,
JIIEKTPOXUMHS: [DneKTpOHHBIH pecypc] :
yueonoe mocodue / T. E. Kpsinosa, T. 1. ®omuuesa ; C.-
[Terep®. roc. yH-T a9pOKOCM. MPUOOPOCTPOCHUSI. -
DneKTpoH. TeKCToBbIE aH. - CankT-IlerepOypr : M31-Bo
I'VAIL 2020. - 148 c.

Xumus : yaeOHUK st By30B / A. A. 'ypoB [m 1p.]. - 2-¢
54 X45 u3 ., crep. - M. : U3n-Bo MI'TY um. H. O. baymana, 2004. - 15
784 c.

O6mas xumus : [ DIEKTPOHHBINA pecypc] : yueOHO-
meroandeckoe nmocodue / T. E. Kpsutosa ; C.-Ilerepb. roc.
YVH-T a9POKOCM. IPUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBBIE
nad. - CII6. : Uzn-Bo 'YAIL 2016. - 98 c.

54 A95 JlaGopaTopHbIe U CEMUHAPCKUE 3aHATHS IO O0IIeH U 10




HeopraHuyeckoi XuMu : yueonoe nocoodue / H. C.
AxmeroB, M. K. Asuzoga, JI. U. baneiruna. - 6-¢ u3a., crep.
- CII6. : Jlans, 2014. - 367 c.

I'enbdman, M. U. Heopranuueckass Xumus : yueOHOE
nocooue / M. U. I'enbpman, B. T1. FOctpatos. — 2-¢ u3n.,
crep. — Cankr-IlerepOypr : Jlanp, 2009. — 528 ¢. — ISBN
978-5-8114-0730-9. — TexcT : anekTpoHHbIH // JIaHb :
IIEKTPOHHO-0MOIMOTEeYHAsI CUCTEMA.

https://e.lanbook.co
m/book/4032

OcHoBbI 00111eH XUMUH : yueOHOoe mocodue / B. 1.

>4 ES3 Endumos. - 2-e uza. - M. : UHOPA-M, 2017. - 256 c.

20

7. IlepeyeHb AMEKTPOHHBIX 0OPa30BaATEIbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIIEKOMMYHHUKAIIMOHHOM ceTn «IHTepHeT»

[lepeuenn AJIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB

UH(POPMAIMOHHO-

TGHCKOMMYHHKaHHOHHOfI CCTU ((I/IHTepHeT», H606XOI[I/IMLIX I OCBOCHHA AMCLHHIIIIMHBI

npuBezieH B Tabnuue 9.

Tabmunma 9 — IlepedyeHb JIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-

TEJEKOMMYHUKAMOHHOU cetu «HTepHEeT»

URL anpec

HanmenoBanue

http://www.xumuk.ru/

Caiit 0 XuMuu

http://www.hemi.nsu.ru

OCHOBBI XUMHUH:

00pa3oBaTeNbHbIN

CalT JIJIsl CTYJICHTOB
http://lib.aanet.ru/jirbis2/index.php? DJeKTPOHHBIC
option=com_content&view=article&id=28&Itemid=393 pecypehl

OMOIMOTEKH

8. Ilepeuens HHPOPMAITMOHHBIX TEXHOJIOTHI

8.1. [lepeyenp mporpaMMHOr0 o0OeCHeueHUs,, HCIOJIb3yEMOI0 MpH OCYLIECTBICHUU

00pa3oBaTeNbHOTO MPOoIecca MO JUCIUILTHHE.

HepequL HCIOJIB3YEMOI'O IPpOIrpaMMHOI'0 obecreueHus IMPEACTaBJICH B Ta6nnue 10.

Tabmuna 10— [TepeueHs mporpaMMHOTO 00€CIICUCHIS

Ne m/m HanmenoBanue

He mpenycmorpeno

8.2. Ilepeuenn MH(}OPMALIOHHO-CIIPABOYHBIX CHUCTEM, UCITONIB3YEMBIX pu

OCYHICCTBJIICHUU O6p330BaTeJ'ILHOFO mnmponecca no JUCHUIIINHE

[lepeueHp uCHOIB3yEMBIX HMH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTaBIEH B

Tabimue 11.

Tabauna 11— Iepeuenb HHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKast 6a3a

CocraB MaTepHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHHS

06pa3OBaTCJ'IBHOFO mnmpomnecca nmo JUCHUIIINHE, IMTPEACTABIJICH B TaGJII/II_ICIZ.

Ne HanmeHnoBaHMe cOCTaBHON 4acTH
n/n MaTepHaIbHO-TEXHUUECKOH 0a3bl

Howmep aynutopun

(pu
HEO0OXOAMMOCTH)



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

1 | JlekuuoHHas ayIMTOpUS C UCIIOJIB30BAaHUEM JEMOHCTPALIMOHHBIX 32-01 (I'acrenno, 15)
Tabmul U1 cxeM, [lepuoanueckoit cucTeMbl XUMUYECKUX IEMEHTOB
J.M.MenpeneeBa, 00pa3ioB MHHEPAJIOB, MOJIEIICH
IIPOCTPAHCTBEHHBIX PELIETOK.

2 | Cnennanu3upoBaHHAs XHUMHYECKas JIa0opaToOpus C 33-02, 33-04
UCIIOJIb30BAHUEM JIEMOHCTPAIMOHHBIX TIAKATOB, J1a0OPATOPHBIX (Tactemno,15)
CTCHIOB M YCTAHOBOK JUIsl ONIPE/ICIICHHUS SKBUBAJICHTA METAJLIA,
U3MEPEHHUS SJICKTPOIHBIX MOTECHIMATIOB, CKOPOCTH KOPPO3HUH-
MCTAJUIOB - MUJUJIMBOJIBTMETPBI; AHAJIUTHYCCKUC U DJICKTPOHHBIC
Bechl; JJaboparopHbie pH-MeTpbl, IEHTPU(YTH U KAJIOPHUMETP.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHUYECKOH 0a3bl

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUYHOHN aTTeCTaI[N
10.1. CoctaB OIICHOYHBIX CPEICTB/JIS IPOBEACHUS IPOMEKYTOYHOW aTTeCTalluU
00y4JaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Ta6muua 13 — CocTtaB OlIEHOYHBIX CPEACTB ISl IPOBEICHHS IPOMEKYTOYHOHN aTTeCTaIluU

Bua npoMexyTo4HOM aTTecTaluu [IepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH CnucoK BOIPOCOB K AK3aMEHY;
TecThl.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B TeueHue cemecTpa MOXKET UCIOJIB30BATHCS
100-0annpHast ~ mKajga ~ MOXYJIbHO-PEUTHMHIOBOW  CHUCTEMbl  YHUBEpCUTETa,  IpaBHIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabauna 14 —Kputepuu o1ieHKH ypoBHS () OPMHUPOBAHHOCTH KOMIIETEHIIUI

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutpHad mIKama P P (bopmp

— oOyuaromuiicss TIyOOKO ¥ BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICJIOBATEIIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMHpasiCh Ha 3HAHHWS OCHOBHON W JIOTOJHHUTEIHHOM JUTEPaTypHI,
TECHO TPUBS3LIBAECT YCBOCHHBIC HAYYHBIC MOJOKEHHUS C MPAKTUYECKOM
JESITEIIbHOCTHIO HAIPABJICHYS;

— yMeJ0 000CHOBBIBAET U apTYMEHTHPYET BBIJIBUTACMbBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJIHO BIIaJICET CHCTEMON CIIEIMATM3HPOBAHHBIX HOHSITUH.

COTIIMYHO»
(GauTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBINA MaTepHall, TPaMOTHO U
[0 CyIIeCTBY HW3JIaraeT ero, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPaTyPHI,

— HE JIOMYCKAeT CYNIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAaCT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH JESITEIHLHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOABLI H 000OIIECHM;

— BIAJCCT CHCTEMOM CIIEIMAIM3UPOBAHHBIX TOHSITHH.

«XOpOLIO»
(GavTCHO»

— o0yyaromuiicss yCBOMWJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYLIECTBY W3JIaracT €ro, ONHpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
«yJIOBJICTBOPUTENILHO» | JIMTEPATYPBI;

«3AYTEHO» — JIOIyCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;
— WCIIBITBIBAET 3aTPYAHEHUS B NPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HallpaBJICHUS;




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

— cJ1abo apryMeHTHPYEeT HayuHbIE MOJI0KECHHUS,

— 3aTpyaHSAETCS B OPMYITUPOBAHUHN BBIBOJIOB M 000OIICHUI;
— YaCTHUYHO BJIAJIEET CUCTEMOM CIIELIUATU3UPOBAHHBIX OHATUH.

«HEY/IOBJICTBOPUTELHO
«HE 3a4TCHO»

MaTrcpuaia,

— JOITYCKacT CYHICCTBCHHBIC OIINOKHU u

— HE MOXET apryMEHTHPOBATh HAYYHBIC MOJIOKCHUS;
— He GOopMYJIMPYET BBIBOJIOB H 0000IICHUI.

— o0yyJaromuiicss He YCBOWJI 3HAYUTENBHOHW 4YacTH MPOrPaMMHOIO

HETOYHOCTU  MpH
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;
— UCIIBITBIBACT TPYAHOCTU B MPAKTUYECKOM MPUMEHEHUH 3HAHUH;

10.3. TumoBble KOHTPOJIEHBIC 3aJaHUs HJTH HHBIC MAaTEPHAIIbI.
Bomnpocsl (3agaun) ass 9K3aMeHa IpeIcTaBiIeHbl B Ta0auie 15.

Tabmuna 15 — Bonpocs! (3a1aun) 1i1s 3K3aMeHa

Ne /it [lepeuenp BonpocoB (3aa4) AJs IK3aMEHa Koz
WHIMKaTOpa
Y4eOHbIM IJIAHOM HE IPEAYCMOTPEHO
Bomnpocsr (3amaun) nis 3avera / audd. 3adera nmpeacTaBieHsl B Taouwmie 16.
Tabmuna 16 — Bonpocs! (3agaun) ais 3adera / audd. 3auera
Kon
Ne n/nn Ilepeuens BonpocoB (3agau) it 3auera / nud¢. 3auera HHKaTOpa
1. KBaHTOBO-MeXaHWYECKasi MOJEJIb CTPOCHUS aTOMA. OIIK-3.]1 6.
2. Atom. [Tpunuun nHeonpenenenHoctu I'eiizenOepra. YpaBuenue /e OIIK-3.11 6.
Bbpoitns. BonHoBas GyHKIusI.
3. VYpasuenue lllpeaunrepa. Kanrossie uncna. [Ipunnun 3anpera OIIK-3./1 6.
[Taymu. [IpaBuiio Xynna, KireukoBckoro
4, ITepuoanueckas cucrema .M. MenneneeBa OIIK-3.]1 6.
5. [TepnoMuHOCTH U3MEHEHHS CBOMCTB JIEMEHTOB: PaJnyC aTOMOB U OIIK-3.11 6.
MOHOB, SHEPTMH MOHU3AIMH, CPOJICTBO K JIEKTPOHY,
AIIEKTPOOTPHIIATENIEHOCT, OKACITUTEIEHO-BOCCTAHOBHTEIbHAS
cnnoco0HocTh. CBsizp I1.C. co cTpoeHueM atoma.
6. OCHOBHBIC THITBI XUMUYECKOM cBs3u. KoBasieHTHAS CBS3b OIIK-3.]1 6.
7. Teopus rubpuau3anuu 1 reomeTpust Moneky. IloaspHocts 1 OIIK-3./1 6.
MOJISIPU3YEMOCTh KOBAJICHTHOM CBSI3U M MOJICKYJI
8. MexXMOJIEKYJIIpHBIE B3aUMOIeUCTBY. BogopoaHas cBs3b. OIIK-3./1 6.
9. XuMHUYECKask TEPMOJIMHAMUKA OIIK-3./1 6.
10. XuMHYecKasi KHHETHKA. XMMHUYECKOE PABHOBECHE. OIIK-3./1 6.
11. PactBopsl. CriocoOBI BbIpaKeHUSI KOHLIEHTPAI[MH PACTBOPOB. OIIK-3./1 6.
CBolicTBa pacTBOpPOB
12. JucnepcHele cuctemsl. 110BepXHOCTHBIE SIBICHUS OITK-3./1 6.
13. PacTBOpEBI 371EKTPOIUTOB. DJIEKTPOITUTHYECKAS JUCCOLMALUS OIIK-3./1 6.
14. Huccoumarus Bojabl. Jluccornuanus KUCJIOT U OCHOBAHUH. OIIK-3.]1 6.
Bonopoanslil mokaszaresnb
15. [TpousBenenue pacTBOpUMOCTU. IOHHO-OOMEHHBIE PeaKLnu. OIIK-3./1 6.
['maponns cosen.
16. OKHCIHTENbHO-BOCCTAHOBUTEIHHBIC PEAKITUH OIIK-3.]1 6.
17. ITonsiTne «DNEKTPOAHBIN NOTEHIIMAI» . DIEKTPOXUMUYECKUE OITK-3./1 6.




MPOIECCHI. DIEKTPOJIN3 PACIUIABOB U PACTBOPOB
18. O6mue coiicTBa MeTaioB. Kopposus metamtoB. Metonb! 3anutsl ot | OITK-3.]1 6.
KOPPO3UH
19. KoncTpykinonusle Metajuibl. AmomuHuid. XpoM. XKeneso. OIIK-3.]1 6.
20. [Tosumepsl. OITK-3./1 6.
21. Xumu4deckast uaeHTU(UKAIUS, aHAIH3 BEIECTBA OIIK-3.]1 6.

[lepeuenp TeM mIsi KypcOBOTO TPOSKTHPOBAHUS/BBINOIHEHNS KYpCOBOH pabOTHI
Mpe/ICTaBJIeHbI B Tabuie 17.
Tabmuna 17 — Ilepeyerb TeM Juisi KYpCOBOT'O MPOEKTUPOBAHMUSI/BBIIIOJIHEHUSI KYPCOBOI pabOThI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
- KypCOBOM paboThl

Y4eOHBIM IUIAHOM HE MPEAYCMOTPEHO

Bompockl st mpoBeneHUs TPOMEXKYTOYHOW aTTECTallMM B BHJE TECTUPOBAHHUS
MpeCTaBICHBI B Ta0wuIe 18.

Tabnuua 18 — IlpumepHblil iepeueHb BOIIPOCOB ISl TECTOB

Kon

Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJBHBIX PAOOT

He mpeaycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEAENSAIOIIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTepU3YIOIMX JdTanbl (OpPMUPOBAHUS KOMIETEHIMH, coaepxkarcs B
JOKAJIBHBIX HOPMAaTuBHBIX akTax [ YAII, pernameHTHUpyrOUIMX MOPAJOK W HPOLEAYpY
MPOBEJCHUS TEKYIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOHN aTTecTallMi 00y4aroluxcs
I'VAIL

11. Meroanueckue ykazaHus uig 00y4aroIuXcsl 10 OCBOEHUIO JUCIUILTUHBI

Lenbto OUCHMIUIMHBL SBJISETCS — IOJyY€HHE CTYJEHTaMH HEOOXOJMMBIX 3HaHU,
YMEHHUI 1 HaBBIKOB B O0JIACTU XWMHH, YTO MO3BOJIUT MM YCIIEIIHO PElIaTh TEOPETUUYECKUE U
NpaKTUYEeCKHEe 3aJauyd B OOJIACTH SHEPreTUKH, TPOEKTUPOBAHMS U HKCIUTyaTalei JroObIX
AIIEKTPOIHEPTETUYECKUX U TEIJIOIHEPTETUYECKUX YCTAaHOBOK, BHE 3aBUCHMOCTH OT TOT'0, KaKon
HHEPropeECYPC OHU MCHOJIB3YIOT: SJHEPIETUUYECKUE €CTECTBEHHBIE TOTOKHM MM HETPAJAULMOHHbIE
CXEMBbI 3JIEKTPO- U Terorenepanuu. Odydaromuecs T0JKHbI OCBOUTH AUCHUIIMHY Ha YPOBHE,
MO3BOJISIOIIEM MM HPUMEHHTb CBOM HAaBBIKM B c(epe PHEPreTHKH U DICKTPOIHEPTruu IO
00CITY)KUBAaHUIO DJIEKTPUYECKUX CHCTEM, MOJIyUYMBIIEro MOJATOTOBKY IO 00pa3oBaTeiabHON
nporpamme 6akanaBpal3.03.02 «DnekTposHepreTuka 1 3MEKTPOTEXHUKA

11.1. MeTtoauueckre yKa3zaHUs [ OOYYArOMIMXCS 10 OCBOCHHMIO JICKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CHUCTEMHOE,
nIyOOKOe W SICHOE HW3JIOKEeHWEe ydeOHoro marepuana. HasHaueHWe COBPEMEHHOM JICKITUH B




pamMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MHQOPMAIMIO 1O TEME, a B OCBOCHUU

(dyHIaMEHTAIBHBIX TPOOJIEM IUCIHUIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIINX

JOCTHKEHUI HayuyHOM MbIcnu. B yueOHOM mporecce JEKIUS BBIOIHSAET METOA0JIOTHYECKYIO,

OpPTraHM3AIMOHHYI0 U MHPOpMaIMoHHYI0 (GyHKIMU. JIEKIus pacKphIBaeT MOHATHHHBIN ammapat

KOHKpETHOH oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LEeIbHOE MPEJCTaBICHHE O AUCIUIUIMHE,

MOKa3bIBAET B3aMMOCBS3b C IPYTHUMHU AUCHUIUINHAMH.

[InaHupyemMble pe3yiabTaThl IPU OCBOSHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aHUMOCBA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX ONpPEEAETCs 1EJIE€BOM YCTAHOBKOM K Ka)J10i KOHKPETHOH TEME;

— TIOJy4Y€HHE OIBITa TBOPUYECKOM pabOThl COBMECTHO C MPEINOIaBaATEIEM;

— pa3BuTHE MNpOo(eEecCHOHATBHO-IEIOBBIX  KAauyecTB, JIOOBU K  NpeaMeTy |
CaMOCTOSITEIbHOTO TBOPUYECKOTO MBIIUICHUSI.

— TOsBJIEHHE HEOOXOIMMOT0 HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSI TEIIbHOU PadoThI;

— TIONy4YeHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH U TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS HA ONMKaMIIne TOIbL;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACIATH TIJIaBHBIE MBICTU U
MOJIOKEHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIAM, TIOBTOPSATh WX B Pa3IMYHBIX
bopMynupoBKax);

— TOJy4YeHHE TOYHOTO MOHMMaHUs BCEX HEOOXOIMMBIX TEPMUHOB U TIOHATHUH.

JleKIMOHHBI ~ MaTepuad MOXKET CONPOBOXKAATHCS JEMOHCTpaluell ClalgoB U
UCTIOJIb30BAaHUEM PA3aTOYHOTO MaTepuaja IpH TPOBEIECHHUH KOPOTKHX JHCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTAETBHBIX TEMATUK 110 JUCLHUTIIHHE.

CrpyKTypa npeiocTaBieHus JEKIHOHHOTO MaTepuaa:

— Bcrymienue — 4acTth JIeKInM, 1ENb KOTOPOH - 3aMHTEPECOBATh M HACTPOUTH AyAMTOPHUIO HA
BOCTIpUATHE yuyeOHOro Marepuana. B ero cocraB Bxoaar: QOpMyIHUpOBKA TEMbI JIEKIIHH,
XapakTepucTuka ee [ mpodeccHoOHaIbHONH 3HAaUMMOCTH, HOBH3HBI M CTETICHU U3yYEHHOCTH,
HeNU JIEKUWW; U3JI0KEHUE TUIaHa JIEKIUH, BKJIIOYAIOIIEr0 HAaUMEHOBAaHHS [J OCHOBHBIX
BOTIPOCOB, TOJUICKANINX PACCMOTPEHHIO HA JIEKIMH; XapaKTePUCTHKA PEKOMEHyeMOM
JIUTEepaTyphbl, HEOOXOMUMOW [IJIsi OpraHMU3alMh CaMOCTOATEIbHOW paboThl CTY/IEHTOB;
pEeTpOCIeKIIMA-HAIOMUHAHKIE O BOTIPOCAX, PACCMOTPEHHBIX Hal[] MPONUION JIEKIIUH, CBSI3b X
C HOBBIM MaTepHalIoM, YKa3aHHE Ha €ro pojib, MECTO W 3HAYCHHE B JAHHOW JUCIMILIUHE, a
TaKXe B CUCTEME JIPYTHUX HaYyK.

— OcHOBHasg 4YacTh - W3JIOKEHHE COJIEPYKAHMS JIEKIMM B CTPOTOM COOTBETCTBUHU C
MPeJIOKEHHBIM TUTaHOM. BKITIOUaeT pacKphIBAOMIMKA TeMY JIKIIMM KOHIENTYaJdbHBIA H
(dakTHUecKuii MaTepual, €ro aHajlu3 M OIEHKY, Pa3InYHbIE CIOCOOBI APTyMEHTAIMH |
JTOKA3aTeNbCTBA BBIIBUTAEMbIX TEOPETHUECKHUX TOJIOKEHUH.

— 3akirodeHue - MojBeJieHHe oOIIero uTora JeKuu, o0o0IIeHne MaTepuana, (GopMyInpoBKa
BBIBOZIOB 110 TEMeE JICKIIMH; OTBETHI HA BOMIPOCHI CTYIEHTOB.

— Jlns Hajmmekamiero OCBOCHHUSI Kypca XHMHUH HCIIOJIB3YIOTCSl CIICUANIbHBIE HAarJsIIHbIC
CPEICTBA, C TOMOIIBIO KOTOPBIX MOYKHO TepeaaBaTh CTyJeHTaM HHGOPMAIUIO O BEIECTBaX,
00BeKTaxX M CyIIecTBe (M3MYCCKUX W XMMHYCCKHUX MpeBpanicHuid. J[eMOHCTpaIs OnbITOB,
MOJIETTN KPUCTAJUIMYECKUX PEMIETOK, TAOIHUIIBI U TUIAKATHI C SHEPTeTUYECKUMHU TUarpaMMaMiu
00pa3zoBaHMs MOJICKYJI, PEaKIuii ¢ KaTaqu3aropamMu U 0€3 HUX  T.1.

— OcymecTBieHHe KOHTPOJS 32 BEICHHEM CTYACHTAMH KOHCTEKTal] JIeKIWH; OKa3aHHe
CTYJI€HTaM MOMOIIM B BEJCHUH 3aIKUCU JISKIIMK [] (aKIEHTUPOBAHUE M3IIOKEHHUS MaTepuaa
JIEKIMH, BBIJCIICHHE TOJIOCOM, HHTOHAITUEH, TEMIIOM peud HanOosee BaXKHON WH(pOpMaIny,
MCTIONIb30BaHUE TIay3 JUTsI 3aHCH TAOJIHUI, CXEM)

11.2. Meroauueckue yKa3aHus s OOy4aroIMXCS MO BBIMOJIHEHUIO JIAOOPATOPHBIX
pabor

B xone BbimonHeHus: 1a0opaTopHbIX padoT O0ydaroLIuiics TOMKEH YriyOUTh M 3aKpPeNuTh

3HaHUS, TMPAKTUYECKUE HABBIKH, OBJAJETh COBPEMEHHOM METOJUKON W TEXHHUKOU



9KCHEPUMEHTAa B COOTBETCTBMM C KBAIM(UKAMOHHOW XapaKTEpUCTUKOH 00ydarolierocs.
Bromonnenne 1abopaTopHbIX pabOT COCTOMT M3  SKCIEPUMEHTAIBHO-TPAKTUYECKO,
pacyeTHO-aHAIMTUYECKOM YacTell U KOHTPOJIbHBIX MEPOIPUATHH.

Brimonnenue 1abopatopHBIX paboOT 0O0y4YaromMMCs SBISIETCS HEOTHEMJIEMOH YacThIO
U3yYeHUs] JUCLMIUIMHBI, OIpelenseMoi yueOHbIM IUIAHOM, M OTHOCUTCS K CpEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIeIYIOINX OCHOBHBIX 3a/1a4 00yYaroIerocs:

— NpuUOOpeTeHHE HAaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUHM U OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOM JUCLUILINHBI,

— 3aKpeIuleHHEe, Pa3BUTHE U JeTaln3alls TEOPETUYECKUX 3HAHMM, MOJyYEHHBIX Ha
JEKIMX;

— IoJIyuyeHHe HOBOM MH(OpMAIMK 110 U3y4aeMOH JUCLUIUINHE;

— T[pHOOpeTeHHE  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
00opyaoBaHUEM U TIpUOOpaMHU.

3amanue U TpeOOBaHUA K IPOBEAEHHIO 1a00OPAaTOPHBIX padoT
3amanue ¥ TPeOOBaHUS K BBIIOJHEHHUIO JTA0OPATOPHBIX PAa0OT MPHUBEACHBI B METOAMYCCKHX
YKa3aHUSAX:

- Xumus : XUMHYECKUE PEAKIIH, BBI3BIBAIOIINE IICKTPHUCCKHM TOK, JJIEKTPOIHBIC

MOTEHLMAJBI U 3JIEKTPOABUKYIIUE CUIIBI : [ DIEKTPOHHBIN pecypc]| : METOAMUYECKNE YKa3aHUs K

BBITNIOJIHEHHIO JTabopaTopHoii padoTsl / C.-Iletepb. roc. yH-T a3pokocM. TpruOOPOCTPOCHHUS
coct.: }O. C. Hukonaes, T. E. KpbLioBa. - DnektpoH. TekcToBbie aaH. - CII06. : U3n-Bo ['YAII,
2015.-19c.

- Xumus. TermnoBo# 3¢ dEKT (SHTATBINS) XUMUYSCKON peakIuy : [ DICKTPOHHBIN
pecypc] : MeToIM4YecKue yKa3aHus K BBITIOJTHEHHIO JJabopatopHoi padotsl / C.-Iletepb. roc. yH-
T a3poKocM. pudopoctpoenus ; coct.: FO. C. Hukonaes, T. E. KpbuioBa. - D1neKTpoH.
texkcToBbIe naH. - CII6. : U3a-Bo I'VAII, 2015.- 17 c.

— Xumus : DKBUBAJICHT. 3aKOH 9KBUBAJICHTOB : [ DJIEKTPOHHBIN pecypc] :
METOMYECKHE YKa3aHUsI 110 BRINOJIHEHUIO JabopaTtopHoit pabdotsl / C.-Ilerep0. roc. yH-T
a’pokocM. ripudbopocTpoenus ; cocT.: T. E. KpbeuioBa - Onexktpon. TekctoBsie naH. - CII6. : 13a-
Bo ['YAII, 2021. - 19 c.

- Xumus. Kopposus metamios : [ DeKTpoHHBIN pecypc] : METOAMYECKUE YKa3aHus
0 BBINOJIHEHHIO JJabopaTopHbIX padot / C.-IleTep6. roc. yH-T a3poKocM. pHUOOPOCTPOEHHUS ;
coct.: 0. C. Huxonaes, T. E. KpsinoBa. - DnexktpoH. TekctoBsle aaH. - CII6. : U3a-so I'VAIL
2016. - 27 c.

CrpykTypa u hopma oTueTa 0 1abopaTopHOM paboTe
1. Ilenb paboTHL.

2. JlabGopaTtopHoe 000pyaOBaHUE.
3. Omnucanue SKCIepUMEHTa.

4. O6paboTka pe3yabTaToB
TpeboBanusa Kk 0hOPMIIEHHIO OTYETA O JIA0O0OPATOPHON padboTe
OT4éT TOMKEH COAEPIKATh TUTYIBHBIN JTUCT, a €r0 COJepKAHNUE COOTBETCTBOBATH O(hOPMIICHHIO,

cornacHo ['OCT 7.32-2017. (3amonHeHHbIE TaOJIMIBI C MOJTYYEHHBIMH 3KCIEPUMEHTAIbHBIMU
naHHbIMM) HopmaTuBHast JOKyMeHTanusi, HeoOxoaumas ais opOopMIIEHUs, TpUBEICHAa Ha
anexTpoHHOM pecypce 'Y AL https//guap.ru/standart/doc

1. BrimoHeHBI HEOOXOUMBIE PACUETHI.



2. [Toctpoens! rpaduueckiie 3aBUCMMOCTH OT 3aJIaHHBIX apaMeTpPOB.

w

CrenaHbl BBIBOJIBI.
4. BrInoHeHbI KOHTPOJIBHBIE 33JaHMsI HA TEMY J1a00paTOpHO pabOoTEHI.

11.3. Meroauueckue ykazaHus JUIsl 0OyYarONIMXCs M0 MPOXOXKICHUIO CAMOCTOSITEIHHOM
paboThI

B xoje BBHIIOJHEHUSI CAaMOCTOSTEILHOM pabO0ThI, 00YyYaIONIMICS BBIMOJHSIET paboTy 1O
3aJ]aHUI0 U TP METOJIMYECKOM PYKOBOJICTBE IpErojaBareis, Ho 0e3 ero HermocpeACTBEHHOTO
YYacTHSL.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOywaromierocst (GhopMupyercs
nenecooOpa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE TI03BOJISIET MM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHHU MW CHCTCMATHU3AllUU HpI/IO6peTaeMbIX 3HaHI/If/’I, OGGCHG‘-IHB&CT BBICOKHUH
YPOBEHb YCIEBAGMOCTH B TEPUOJ OOYYEHHUS, TIOMOTAeT TIOJYYUTh HABBIKH IOBBIIICHHS
npo¢eCCHOHATBHOTO YPOBHSI.

MetoauyeckiMH ~ MaTepUallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENILHYIO — paboTy
00yJarouumxcsi BISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual Mo JUCLUILIMHE;

11.4. Metoauueckue yka3aHust Juisl 00y4arolmxcs 10 MPOXO0KICHUIO CaMOCTOSITENIbHOM
paboThI

B Xxoze BBIIOJHEHUS CaMOCTOSATENbHON pabOThl, O0OYUYaIOLIUICS BBINOJIHAET paboTy IO
3aJJaHUI0 M TIPU METOJMYECKOM PYKOBOJICTBE IperojaBaTesisi, HoO 0e3 ero HernocpeacTBEHHOIo
ydactusi. B miporiecce BBIMOTHEHUS CaMOCTOSITENBHOM paloThl, y oOydaromierocs popmupyercs
1esecooOpa3Hoe MIaHUpOBaHUE pabouero BpeMEeHH, KOTOPOe MO3BOJISIET UM Pa3BUBAaTh YMEHUS
¥ HaBBIKM B YCBOCHMM M CHCTEMAaTH3allMH MPUOOpETaeMbIX 3HAHWUN, OOECIIEYMBAET BBICOKHMA
YPOBEHb YCHEBAaEMOCTH B IepuoJ OOyueHHs, [OMOraeT IO0JyYuTh HaBBIKU ITOBBIIICHHS
Ipo(heCcCHOHAIBHOTO YPOBHS.

MeroauyeckuMH ~ MaTepuallaMH,  HampaBJSIOIMIMMU  CaMOCTOSITENbHYIO  paboTy
00yJaronuxcs BISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual Mo AUCLUILIMHE;

11.5. MeTtoauueckue ykKazaHusl JUIsi OOy4aroUIMXCs IO MPOXOXKICHUIO TEKYILEro
KOHTPOJIS yCIIEBAEMOCTH.

Tekymnii KOHTPOJIb YCIEBAEMOCTH MPEIyCMATPUBAECT KOHTPOJb KadecTBAa 3HAHUU
00yyaroImuxcs, OCyLIECTBISEMOrO B TEUEHUE CeMecTpa C IIeJbl0 OLEHMBAHUSA X0Jla OCBOEHUS
JTUCIUIUIAHBI.

1. 3ammra 1abopaTopHBIX padoT
2. BolnosiHeHUe MPOBEPOYHOM pabOTHI O TEME Ja00PaTOPHOI pabOThI
3. perieHue 3a1a4 1o Teme Ja00paTOpHOIl paboTHI.

11.6. MeTtoauueckue ykazaHUs Ui OOYYarOIIUXCS 1O MPOXOXKJACHUIO MPOMEKYTOTHOM
aTTeCTallnun.

[MpomexxyTounass  arrecraiss  OOydyarOMIMXCs ~ MPEAyCMaTpUBAcT  OLICHUBAHHE
HpOMe)KYTOqHLIX U OKOHYATCJIIBbHBIX pe3y.HI)TaTOB 06y‘-IeHI/ISI 10 JUCIUIIJINHE. OHa BKJIFOYACT B
ceOs:

— nmubdepeHIMPOBaHHbIM 3aueT — 23T0 (opMa OLEHKHA 3HAHUH, TOJTYYCHHBIX
06yanOHH/IMC$I HpI/I H3yquHI/I JUCIUITIIINHBI, ITIOCCIICHNHN HeKHHﬁ, BBITTIOJTHCHU U Ha60paTOpHI)IX
paboT, KOJUIOKBUYMOB, OTBETa TEOPETHUECKOTO0 MaTepuayia Ha 3a4€Te ¢ OICHKOH  «OTIUYHOY,
«XOPOIIIO», «YAOBIETBOPUTEIILHOY, KHEYIOBIECTBOPUTEIHHOY.



Jluct BHECEHUS! U3MEHEHUH B pabouyro MporpaMmy AUCHUIUINHBI

Jlata BHECEeHUs
M3MEHEHUH U
JIOTIOTHCHUH.

Iloamnmce BHECHIETO
W3MEHEHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
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Kadeapsl
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