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AHHOTaNINA

JuctummmHa « XUMHUS» BXOAUT B 00pa30BaTEIbHYIO MPOrPAMMY BBICIIETO OOPa30BaHHUS
— mnporpaMMmy OakamaBpwaTta II0 HaNpaBJIEHUIO TMOATOTOBKKM/ crenuansHocT 12.03.04
«buOTeXHUYECKHE CHCTEMBl W  TEXHOJOTHMW»  HampaBlieHHocTH «buoTexHuuyeckue u
MEAMIIMHCKHE aImaparbl U cucTeMbl». J(ucuurinna peanusyercs kadeapoit «NeSy.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYFOIINX KOMITETCHIUH:

OIIK-1 «CnocobGeH NpUMEHATh ECTECTBEHHOHAYYHbIE M OOIIEHH)XEHEPHBIC 3HAHWSI,
METO/Ibl MATEMATUYECKOTO aHAJIN3a U MOJICIIMPOBAHUS B MHXKCHEPHOH JEATEIBbHOCTH, CBSI3aHHOM
C pa3paboOTKOH, MPOEKTUPOBAHHUEM, KOHCTPYHPOBAHHMEM, TEXHOJIOTHSIMH IPOU3BOJICTBA U
IKCIUTyaTaui OMOTEXHUIECKIX CUCTEM)

OIIK-3 «CnocoOeH MpOBOAWTH JKCICPUMEHTAIBHBIE HCCICIOBAHUS W HW3MEPCHHS,
o0pabaThiBaTh W MPEACTABIATH MOJYYCHHBIC JAaHHBIC C YYETOM CHEIH(PUKHA OMOTEXHHUYESCKHX
CUCTEM U TEXHOJIOTHID»

Cognepkanue AUCIUIUIMHBI OXBATHIBAET KPYT BOMPOCOB, CBS3AaHHBIX C  O3HAKOMJICHUEM
UCTOPUHU XHUMHUH, a TakXKe C OCHOBHBIMU HAINpPaBICHUSIMH W TEHICHIMSIMH pa3BUTHUS
COBPEMEHHON XUMHHU. JTa HayKa H3ydaeT MaTepHAIbHBIA MHUP, 3aKOHBI €r0 pa3BUTHS,
crnenupuUYecKyr0 XUMHUYECKYl0 (QopMmy IBUXKEHHS Marepud. B mporecce u3ydeHHs] XUMUU
BbIpa0ATHIBAETCA HAYYHBIM B3TJIS] HA MUP. 3HAHUE XUMHUU HEOOXOIAMMO JUISl TIJIOIOTBOPHOM
TBOPUYECKOH JeATeNbHOCTH OakanaBpa 000N HampaBICHHOCTH. 3HAHWE XHMHH I103BOJISIET
chopMupoOBaTh COBPEMEHHOE HAyYHOE MPEJICTABICHHE O MATEpUU, BEIIECTBE KAaK OJHOM W3
BUJIOB JIBMKYLICHCS MaTepuu, MEXaHU3ME TMPEBpAIICHUN XUMUYECKUX COCIMHEHH, CBOMCTBAX
MaTepHaJIOB O XMMUYECKHUX IMPOIEeccax B COBpeMeHHOU TexHuKe. [Ipu m3yueHun Kypca XumMuu
HEOOXOJMMO TPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJIAJIETh TEXHUKOW XMMHUYECKUX PACUECTOB,
BBIPA0OTAaTh HABBIKH CAMOCTOSATCIHHOTO BBIMOJIHCHHUS XHMHUYCCKUX OKCICPUMEHTOB U
0000menuss  ¢dakrtoB. [loHMMaHWe  3aKOHOB XHMHHM TIOMOXKET CTYJAEHTY B pELICHUU
HKOJOTHYECKUX TMpobieM. 3HaHWE Kypca XHMHUM HEOOXOIWMO H JUISl TOCJEIYIOLIEro
YCHEIIHOTO U3yUYeHUs CIeIHATbHBIX AUCIUTIINH.

[IpenonaBanue IUCHMIUIMHBI TPEIyCMATPUBAET CIEAYIONIHE (OPMBI  OpraHU3aluu
y4eOHOro TMpoliecca: JEeKIHH, 1ab0paTopHbIe, CAaMOCTOsTENbHAS paboTa 00yUaroerocs.

[IporpamMmmMoit AUCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIONINE BUIBI KOHTPOJS: TEKYUIUH
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTaus B opme AudhepeHIInpOBAaHHOTO 3a4eTa.

OO0mast TpyZA0eMKOCTh OCBOSHUS JWCIMILIUHBI COCTaBIsET 3 3adeTHBIX eawHwmibl, 108
9acoB.

S3pIK 00yuYeHus IO JUCHMIIUHE KPYCCKHUH »



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUEHUS 0 JUCIUIUIMHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lenp maHHOM AMCUMIUIMHBI — YCBOEHHE CTYACHTAMHU TEOPETUYECKHMX OCHOB OOIIeH XUMHH,
XUMHM BaXHEUIIMX DJJEMEHTOB M WX HEOPraHWYECKUX COCAMHEHHH, (HopMUpOBaHHE
XUMHUYECKOT'O MBIIIJICHHS Y CTYJIEHTOB, Pa3BUTHE HABBIKOB MCIIOJIb30BAaHUS CBEJCHUH O (pr3HKo-
XUMHUYECKHX CBOWCTBAX pAa3JIMYHBIX CHUCTEM I CHUHTE3a COOTBETCTBYIOIIMX COEIWHEHHIA,
BBIMIOJTHEHHE TEPMOJMHAMUYECKMX W KHUHETHYeCKUX pacueToB. [IpumoOpereHne HEKOTOPOTo
OMBITa SKCIEPUMEHTAIBHBIX HCCIEAOBAaHUHN 11 pa3pabOTKM  HOBBIX METOJOB CHHTE3a H
npuIaHusi MaTepuajaMm 3aJaHHOM CTPYKTYpbl, M KoMIuiekca cBoiictB. IIpeacraBinenue
BO3MOXXHOCTH CTYACHTaM Pa3BUTh M MPOJAEMOHCTPUPOBATH HABBIKK B 00JACTH MHHOBALIMOHHBIX
TEXHOJIOT U

1.2. JlucumninHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 110 AUCHUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMH pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus DUCHUILIMHBI OOYyYalOUIUiics AODKEH 00JaiaTh CIeTyOIuMH
KOMIETSHIMSIMHU WM WX YacTaMu. KoMIeTeHIIMN U MHAWKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeueHb KOMIETEHINH U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnmna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETCHIIMH KOMIIETCHIIMH JOCTHKEHMS] KOMIIETEHIIUU
OIIK-1 Cnocoben
IIPUMEHSATH
€CTECTBEHHOHAYYHbIE

1 OOIICHH)KEHEPHBIE

OIIK-1.3.1 3HaTh (hyHIAaMEHTAIbHbBIE
3HAHMS, METOIBI

3aKOHBI IMTPUPOJAbI © OCHOBHBIC

MaTEMATUYCCKOI'O
MaTeMaTU4eCKUE 3aKOHBI ITPH PEIICHUN
aHaIM3a u N
3a/1a4, CBSI3aHHBIX C Pa3pabOTKO,
MOJICTTUPOBAHHUS B

. MPOEKTUPOBAHUEM, KOHCTPYHUPOBAHUEM,
WHKEHEPHOM
O6menpodeccruoHanbHbIE TEXHOJIOTHSIMU TTPOU3BOJICTBA U

eSITeTTbHOCTH
KOMIIETEHIIH ?B}BaHHoﬁ c ’ HKCIUTyaTalul OMOTEXHUYECKUX CUCTEM
A30260TKOI OIIK-1.Y.1 ymeTb NpuMeHSTh 3HAaHUS
Ir)l opexm OBa’HI/IeM €CTECTBEHHBIX HayK B MH)KEHEpHOU
KSHCT E OBaHI/Ieli/I MPAaKTUKE POSKTHPOBAHUS
PYHp > | OMOTEXHUYECKHX CHUCTEM U MEIUIIUHCKUX
TEXHOJIOTUSIMH .
1763 (7074

IIPOM3BOJICTBA U

OKCILTyaTaI[H

OMOTEXHUUYECKUX

CHCTEM

OIIK-3 Cnocoben

MIPOBOJIUTH

BIIche HI/IMeHTaﬂLHLIe OIIK-3.VY.1 ymetb BbIOMpATh U

I/ICCJ‘ICEOBaHI/I}I " UCIOJIb30BaTh COOTBETCTBYIOLINE PECYPCHI,

HEMEDEH IS COBpPEMEHHBIE METOANKH U 000PYI0BaHNE

P ’ JUIS IPOBE/ICHUS SKCTIEPUMEHTABHBIX
Ob6menpodeccuonansHble | 00padaTHIBATh U . .
WCCIICIOBAaHHUI U M3MEPEHHH

KOMITETEHITHH NPECTABIIATh

OIIK-3.B.1 BnageTs HaBbIKaMU 00pabOTKU
Y TIPE/ICTABJICHUS TIOTYYEHHBIX
HKCIEPUMEHTAIbHBIX JAHHBIX JUIS
MoJTy4eHHs: 000CHOBAHHBIX BBIBOJIOB

MOJIyYEHHBIE JIaHHbIE
C YYeTOM crerupuku
OHMOTEXHHUYECKUX
CHCTEM U
TEXHOJOTHH




2. Mecro nucuumiuHsl B cTpyktype OI1
JucuumirHa MokeT 0a3supoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIUMUCS
IIPU U3YYECHUH CIICIYIOIUX TUCIUILINH:
JucuunnuHa Oa3upyeTcs Ha 3HAHUAX, paHee NPUOOPETEHHBIX CTYAEHTaAaMH IpPU HU3yYeHHUH
CIIEAYIOIINX AUCLUIUIMH:
— ®usuka

— Maremarnka. MateMaTHyeCcKHil aHaAINU3

3HaHMs, TOJIyYCHHBIC TMPH M3YYCHUM MarepHvaja JIaHHOM JHCHUIUIMHBI, HMMEIOT Kak
CaMOCTOSITEIILHOE 3HAYCHUE, TAK M HCIIOJIB3YIOTCS MPU H3yUYSHUH IPYTUX JUCITUTUIHH:
— OCHOBBI OHOXVMIMHHM U OWOIOTUH

— buorenemerpus

3. O0OBeM ¥ TPYIOEMKOCTh JUCITUTLIAHBI
JlaHHbIe 00 00IIEM O0BEeMe JUCIUILIMHBI, TPYIOSMKOCTH OT/ACIbHBIX BHJIOB Y4eOHOU
paboTHI 10 TUCUIHUTUIMHE (M PACIIPEICTICHIE dTOW TPYIOEMKOCTH IO CEMECTpaM) MPEACTABICHBI B
Tadimue 2.

Tabmuua 2 — O6beM U TPYAOEMKOCTh TUCIUILTNHBI

TpynoemMKoCTh 110
Bun yuebnoit paboTbl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npaKmuyecKkoi no020moeKu
AyoumopHhuie 3anamus, BCETO vac. 51 51
B TOM YHCIIE:
nekimu (JI), (vac) 34 34
npakTuyeckue/cemuHapckue 3anstus  (I13),
(gac)
naboparopusie pabotsl (JIP), (dac) 17 17
KypcoBoil mpoekT (padota) (KII, KP), (4ac)
9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (dac) 57 57
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sx3ameH (3auer, Judd. 3auy, ﬂ; . Hudd. 3au.
k3. **) .

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIHUILTHHBI IO pa3JeiaM U BUAAM 3aHITHIA.
Paznenbl, TeMBbI TUCITUTITUHBI KX TPYIOEMKOCTh TIPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pazenel, TeMBI TUCITUTUIMHEL Jlexun 113 (C3) JIP KII CPC
(dac) (qac) (qac) (qac) (qac)
Cemectp 1

Pa3zen 1: Beenenue B XuMurio 1 5 10




Temal.l.Ilousarue BemecTsa u
XUMHUYECKON peaKluu, OCHOBHbBIE
OTpeJIeTICHUS.

Tema 1.2
CrexuoMeTpruiecKue 3aKOHBbI.

qDYHI[aMeHTaJIBHBIe IIOHATHSA U 3aKOHBI

XHUMHU.

Tema 1.3.Crioco0sl onpeeseHus
KOJIMYECTBA BELIECTBA, 3aKOH
3KBHBAJICHTOB.

Paznen 2: Ctpoenue BemniecTa

10

14

Tema 2.1. OcHOBHBIE CBEIECHUS O
CTPOCHHH aTOMOB; KBAaHTOBBIE YHCIIA.

Tema 2.2. Ilepuoanueckuii 3aKoH
J.N.Menneneena.

Tema 2.3. XumMnuueckas CBA3b, BUIEI
XUMHUYECKOH CBSI3U.

Tema2.4. MeToJ1 BaJICHTHBIX CBS3€EH,
KOBAJICHTHAS CBS3b.

Tema2.5. Metoa MONEeKyISIpHBIX
opOuTanei.

Tema2.6. HeBasieHTHBIE THIIBI CBSI3EH:
HOHHAs CBI3b, METAJUIMYECKAS CBA3D,
BOJIOpOJHAs CBA3b, CHIIbI Ban-nep-
Baarnnbca.

Pazzen 3:XuMuueckue CUCTEMEI.
OO61re 3aKOHOMEPHOCTH XUMHUECKUX
IIPOLIECCOB.

15

17

Tema 3.1. DHepreTka XMMUUECKUX
IIPOLIECCOB, BHYTPEHHSS YHEPTHS,
SHTAJIBIINSA, PHTPOIHSL.

Tema 3.2. sueprus I'nu60ca,
HaNpaBICHHOCTh XUMUYECKUX
MPOIIECCOB, XMMUYECKOe U (hazoBoe
paBHOBeECHE.




Tema 3.3. CkOpoCTb XMMHUECKOMN
peakuu U METOIBL €€ PETYIUPOBAHMUS,
3aKOH JICUCTBHS Macc,

Tema3.4. DHeprus akTUBaLUH,
ypaBHeHHE AppeHunyca, npasuio Bant-
l'odda, karanuzaTopsr u
KaTaJINTHYEeCKUE CUCTEMBI.

Tema 3.5.PacTBOpbI, [ucniepcHbIe
CHCTEMBI, CIIOCOOBI BEIPA)KCHHS COCTaBa
pacTBOpOB,

Tema3.6. DneKkTpoauTHuIecKas
JUCCOLMAIUS, BOJHBIE PACTBOPHI
ANEKTPOIIUTOB, BOJIOPOIHBII
MOoKasaresb, peakiuu oOMeHa,
TUAPOIIU3 COJIEH.

Tema3.7.CpoiicTBa pa30aBICHHBIX
PacTBOPOB HEINEKTPOJIUTOB, BOJTHBIC
PacTBOPBI ANEKTPOJIUTOB, 3aKOH
pazbasienust OcTBaIbaa, 3aKOHBI
Paymns.

Pa3nen 4.0cHOBBI 2JIEKTPOXUMUYECKUX
MIPOIIECCOB.

Tema 4. 1.0oKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIE PEAKITUN

Tema 4.2.XUMHUYECKHE UCTOYHUKHU
3IEKTPUYECKOTO TOKA. ['apBaHNueCcKrE
SJIEMEHTEL.

Tema 4.3.9neKTponn3, 3aKOHBI
®dapages.

Tema 4.4.Koppo3sust u 60psba ¢ Heil.

Pasznen 5:CBoiicTBa IPOMBIIIEHHO-
BaXXHBIX JJIEMECHTOB U UX Coe)II/IHeHI/Iﬁ

Tema 5.1. Kimacchl XUMHYECKUX
COEMHEHHM, CBOMCTBA IPOMBILIJIEHHO
Ba)KHBIX DJIEMEHTOB M UX COEINHEHUN.




Tema 5.2. Xumnueckast 2 2
uaeHTuuKays. Metomasl
XUMHUYECKOIO UCCIEA0OBAHUS U aHAIN3a
BEILECTB U UX IIPEBPALLECHUMN.

Hroro B cemectpe: 34 17 o7

Uroro: 34 0 17 0 57

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAcTCs B HENOCPEACTBEHHOM  BBIIIOJHEHUHU
Oo0y4yaromMMHUCS  OMNpENEeNEeHHBIX  TPYNOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymei
poeCCUOHATIBHOM 1A TENbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3eiioB M TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep paznena HaszBanue u conep:xanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

Pazgen 1 BBenenue B xumMuio.

Temal.l. [lonsATHE BellecTBa U XUMUYECKON PEaKLIUi, OCHOBHBIE
OnpeeIeHUS.

Tewma 1.2. Crexunomerpuueckue 3akoHbl. OyH/IaMEHTAJIbHBIE OHITHS U

3aKOHBbI XMMHUHU.

Tema 1.3. CriocoObl onpeiesieHnss KOJMYECTBa BELIECTBA, 3aKOH
3KBHUBAJICHTOB.

Paznen 2: CrpoeHue BeniecTsa

Tema 2.1. OcCHOBHBIE CBEICHHSI O CTPOCHUH aTOMOB; KBaHTOBBIE YHMCIIA.

Tema 2.2. [Tepuonnueckwuii 3akon [|.11.Menneneena, cBs3pb I1.C. co

CTPOCHUCM aToOMa.

Tema 2.3. Xumu4deckas CBSI3b, BUIBI XUMHUYCCKOM CBSI3H.

Tema 2.4. MeTto/1 BaJICHTHBIX CBSI3€H, KOBAJICHTHAS CBS3b.

Tema 2.5. MeTtoa MONEKyJISIpHBIX OpOUTameH.

Tema 2.6 HeBasieHTHBIC TUIIBI CBSA3EH: MOHHAS CBSI3b, METAIJINUECKasl CBSI3b,

BOJIOpPOJIHAs CBsI3b, CHIIbI BaH-nep-Baanbca.

Pazpen 3 Xumunyeckue cucreMbl. O01IME 3aKOHOMEPHOCTH XUMUYECKUX
IIPOLIECCOB.




Howmep pasnena

HaszBanue u conep:xkanue pas3aeiioB U TEM JEKIIMOHHBIX 3aHATHI

Tema 3.1.

DHepreTuka XUMHUYECKHUX ITPOIIECCOB, BHYTPEHHSS YHEPTHS,
TEIUIOBOH 3(PPEeKT XUMUYECKUX peakui, 1-i, 2-if, 3-i 3aKOHBI
TEPMOAMHAMUKH, DHTPOTHS, KaK (YHKIUS COCTOSIHHSI, SHTATBITHS.
XYUMUYECKUN TOTCHIHAT.

Tema 3.2.

sHeprus I'nbbca, HanpaBIEHHOCTh XMMUYECKUX MIPOLIECCOB,
XUMHYECKoe 1 (pa3oBoe paBHOBECHE.

Tema 3.3.

CKopoCTh XMMHUYECKOHN peakliuy U METObI €€ PEryIMpOBaHuS,
3aKOH JIeMCTBUA Macc.

Tema 3.4

OHeprus akTUBAllUY, ypaBHEHUE AppeHuyca, IpaBuiio BaHT-
Tl'odda, karanuzaTopsl U KaTaTUTHYECKUE CUCTEMBI. OCHOBHOM
MIOCTYJIaT XUMUYECKON KHHETHKH, KHHETUUYECKOE YpaBHEHHE.
Bnusinue Temnepatypsl Ha CKOPOCTb XUMHUYECKON pPEeaKLny,
ypaBHeHHE AppeHnyca. MexaHu3M PpOTeKaHUs KaTaIuTHYECKUX
peakuuii. Xumudeckoe paBHoBecue npuHuun Jlelllatense.

Tema 3.5

PacTtBopbI, TUCHIEpCHBIE CUCTEMBI, CIOCOOBI BBIPAXKEHHS COCTaBa
pacTBopoB. TepMoanHaAMHUYECKHE XapaKTEPUCTUKH Mpoliecca
00pa3oBaHUs PaCTBOPOB CUJILHBIC U CJIA0BIE AJIEKTPOJIUTHI,
VMOHHBIC PAaBHOBECHS B BOJIHBIX PACTBOPAX, POU3BECHHE
pPacTBOPUMOCTHU

Tema 3.6

ONEKTPOIUTHUYECKAS AUCCOLUALNS, BOJHBIE PACTBOPHI
JIEKTPOIUTOB, BOJAOPOAHBIN NIOKA3aTeNb, PEAKIIUU OOMEHA,
TUAPOIU3 COJIEH.

Tema 3.7

CaolicTBa pa30aBIE€HHBIX PAaCTBOPOB HEDJIEKTPOIUTOB,
KomnurarusHelie cBOKCTBA pacTBOPOB, 3aKOHBI Payis.

Pazpgen 4.

OCHOBBI 2JIEKTPOXUMHYECKUX TPOIECCOB.

Tema 4.1.

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC peaKknuun

Tema 4.2.

XHUMHYECKUE UCTOUYHUKH JIEKTPUUECKOTro TOKa. ["aibBaHMYEeCKnE
3JIEMEHTBI, CTAHJAPTHBIE AIEKTPOIHbIE TOTEHIINAIIBI. J|BOMHOMN
ANIEKTpUYECKUil ciior. YpaBHeHue HepHcra. PaBHOBECHBIN
AJIEKTPOIHBIN oTeHIHal. CTaHIapTHBIM BOJIOPOIHBIN SJIEKTPOI.

Tema 4.3.

Onextponus, 3akoHsl Papanes

Tema 4.4

Koppo3sust u 6opsba ¢ Heil.

Pasznen 5.

CBoiicTBa MPOMBIINIJICHHO- BA’)KHBIX 3JICMCHTOB U UX COCIUHEHUH.




Howmep pasnena

HaszBanue u conep:xkanue pas3aeiioB U TEM JEKIIMOHHBIX 3aHATHI

Tema 5.1.

Kiacchl XUMHUYECKHX COSMHEHUH, CBOWCTBA MPOMBIIILUICHHO
BaXKHBIX DJIEMCHTOB M UX COCTUHCHUH KOMITO3UIIMOHHbBIE
matepuaiisl. Kepmersl. Xumus meramios (AlFe, Sn,Pb,Mo)
Xumust HemetamwioB: C,Si,S , dysmiepen, kapoun. TormBa
(TBEpHOE, )KHUIKOE, Ta30BOE), CMa304YHbIC MATEPHAJIbl, MOTOPHBIE
Macia.

Tema 5.2.

Xumnueckas uaeHTuukanus. MeTopl XUMUYECKOTO
HCCIEA0BaHMS U aHAJIM3a BELIECTB U UX IPEBPALICHUN.
KadecTBeHHBII 1 KOJMUECTBEHHBIN aHaM3.(I" paBUMETpUICCKU,
TUTPUMETPUUECKUH, KOMIUIEKCOHOMETPUUECKHUI METO/IbI
aHamn3a).

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHI U UX TPYTOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Tabnuua 5 — [IpakTuyeckue 3aHATHs U UX TPYIOEMKOCTb

n/o

Ne | Tems! npaktuyeckux | POpMBbI MPAKTUYECKUX | TPYyJO0EMKOCTh, |MPAKTHUECKOH |pasiena

N3 Hux Ne

3aHSITUN (gac) MMOATOTOBKH, | THUCITHIT
("ac) JIMHBI

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

Bcero

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IIPUBECHBI B TaOIUIIE 6.

Tabauna 6 — JlabopaTtopHble 3aHSITHS U UX TPYJIOEMKOCTh

No T
- TTIOEMKOCTb
Haumenoanue 1a60paTopHBIX paboT 12 > | Nepaznpena
n/m (uac) JUCHHUIUIMHEI
Cemectp 1
1 CrexuoMerpuueckue  3akoHbl.  DyHIaMeHTaJIbHbIE
MOHATHS W 3aKOHBl XuUMHH. CrocoObl ompeseneHus 2 1
KOJINYECTBA BEIECTBA.
2 Onpenenenne M’ skBUBaJIeHTa MeTajIa 3 1
3 Omnpenenenue TEIIOBOTO s dexra peakuuu 4 3
HEUTpaIU3alUu.
4 N3Mepenne W pacder HIEKTPOAHBIX MOTEHIHAIOB 4 4
METAJUIOB | H/IC TAJTbBAHHUECKUX DIIEMEHTOB.
5 XumMuyeckass W JJIEKTPOXUMHUYECKas  KOppo3us, 4 4




HccnenoBanue KOpPpO3WM METAJIOB U ONPEICICHUE
uHTHOUTOpHOTO Y PeKTa.

BCETO 17 yacos

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM IJIAaHOM HE MPEAyCMOTPEH

4.6. CamocrodarenbHas paboTa 00y4arouIxcs

Buppl camocrositenbHoON paboThl U €€ TPYJOEMKOCTh ITPUBE/ICHBI B TabuIe 7.
Tabmuua 7 — Buasl caMoCcTOsTENIbHON PabOTHI U €€ TPYA0EMKOCTh
Bcero, | Cemectp 2,

Bua camocrositensHOM paboThI

qac qac
1 2 3
M3yuenne TeopeTUYECKOro Marepuaia 20 20

nucuurinHbl (TO)
Pacuerno-rpaduueckue 3aganus (PI'3) 2 2
[ToaroroBka K TeKyIiemMy KOHTPOJIO 14 14
ycneBaemoctu (TKY)
Jomamnee 3ananue ([13) 8 8
IToaroroBka K mMpoMeXyTOYHOU 13 13
arrectaruu (I1A)

Bcero: 57 57

5. IlepeueHn yueOHO-METOAMUECKOTO OOECTIeUeHuUs
JUTSL CAMOCTOSITEIBHON PabOThI 00YUYAIONINXCS IO TUCITUTUIHHE (MOIYJTIO)
Y4eOHO-METOIUYEeCKUE MaTepHalIbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOLIMXCSl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHb neYaTHBIX U DJIEKTPOHHBIX YUeOHBIX M3IaHUH MPUBEIeH B Ta0IUIE 8.
Tabnuua 8— IlepeyeHb NMeYaTHBIX U JIEKTPOHHBIX YUEOHBIX M3AaHUHN

KomnyectBo
IK3EMILISIPOB B
OuobInoTEKE
(xpome
ANEKTPOHHBIX
9K3EMILISPOB)

[Mudp/ URL anpec bubnuorpaduueckas ccpiika

https://urait.ru/bcod | I'munka, H. JI. O6miast XuMusi B 2 T : y4eOHUK IS
/388983 akageMudeckoro Oakanaspuara / H. JI. ['munKa ; mox
penakmueii B. A. [Tonkosa, A. B. babkoBa. — 19-e u3z.,
nepepad. u gon. — Mocksa : M3natenscTBo FOpaiiT,

2016. — 729 c. — (bakanaBp. AkageMu4eckuii Kypc). . —
Tekcrt : anextpornsiii // DbC FOpaiit [caiit].

https://urait.ru/bcod | O6mas u HeopraHuueckas XuMus. 3aJJauHUK : yudeOHOe
e/432806 nocoowue TS akajgeMudeckoro Oakanaspuara / C. C.
babkuna [u np.] ; mon penakuueii C. C. babkunoii, JI. /1.
TomuHO#. — Mocksa : U3natensctBo FOpaiit, 2019. — 464
c. — (bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-
534-01498-3. — Texcrt : anekrponHsii // DbC HOpaiit
[caiiT]




OKHUCIUTENHLHO-BOCCTAHOBUTEILHBIE MponeCCCHhI : [
DneKkTpoHHBIHN pecypc] : yuebnoe mocodue / T. E. Kpsiiona,
T. . ®omuuena ; C.-ITerepb. roc. yH-T a3pOKOCM.
npuOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBbIE J1aH. - CaHKT-
[TetepOypr : U3n-Bo I'VAIIL, 2019. - 77 c.

Xumus. OCHOBHbIE CTEXUOMETPHUUECKHE 3aKOHbI, CTPOCHHE
BEIIIECTBA, TEPMOAMHAMHKA, KHHETHKA, PACTBOPBI,
3JIEKTPOXUMMUSL: [DnexTpoHHBIN pecypc] :
yaeObHoe mocodue / T. E. Kpwuiosa, T. Y. ®omuuena ; C.-
[TeTep6. roc. yH-T a3pOKOCM. TPUOOPOCTPOCHHUSL. -
DneKTpoH. TeKCTOBBIE AaH. - Cankr-IletepOypr : M3a-Bo
['VAIL 2020. - 148 c.

54 X45

Xumus : yaeOHUK st By30B / A. A. I'ypoB [u 1p.]. - 2-¢
u3n., crep. - M. : U3g-so MI'TY um. H. O. baymana, 2004. -
784 c.

15

O6mmas xumus : [ DIEKTPOHHBIH pecypc] : yueOHO-
metoaudeckoe mocooue / T. E. Kpwuiosa ; C.-ITerep0. roc.
YH-T a9POKOCM. IPUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBBIE
nman. - CII6. : U3g-Bo I'YAIL 2016. - 98 c.

54 A95

JlaGopaTopHbIe U1 CEMUHAPCKHE 3aHATHS 110 OOIICH U
HEOpraHu4YecKoi XuMuu : yaeonoe nocoodue / H. C.
AxmeroB, M. K. Asuzoga, JI. U. baneiruna. - 6-¢ u3a., crep.
- CII6. : Jlans, 2014. - 367 c.

10

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

['ensman, M. U. Heopranuueckasi xumus : yue6HOe
nocooue / M. U. I'enbpman, B. I1. FOctpaTos. — 2-¢ u3n.,
ctep. — Cankr-IletepOypr : Jlans, 2009. — 528 ¢. — ISBN
978-5-8114-0730-9. — TexkcT : anekTpoHHbIH // JIaHb :
IIEKTPOHHO-0MOIMOTEYHAsI CUCTEMA.

54 ES5

OcHoBBI 00111e# XUMHH : yuebHoe ocodue / B. 1.
Endumos. - 2-e uzn. - M. : UHOPA-M, 2017. - 256 c.

20

Ilepeuenn
TEJIEKOMMYHUKALlMOHHON CETU

7. TlepeyeHb IEKTPOHHBIX 00OPA30BaATEIBHBIX PECYPCOB
MH(}OPMaIIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn « IHTepHeT»

AJIIEKTPOHHBIX
«nTepHeT,

o0pa3oBaTeNbHbIX pecypcos

npuBezieH B Tabnmie 9.
— IlepeueHp SIEKTPOHHBIX O00pPa30BATENBHBIX PECypcoB HH(OPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTH «HTepHeT)

Tabmuma 9

MH(pOpPMaLOHHO-

HCO6XO,[[I/IMLIX A OCBOCHHUA JUCIUIIINHBI

URL anpec

HanmenoBanue

http://www.xumuk.ru/

CaiiT 0 XuMuu

http://www.hemi.nsu.ru

OCHOBBI XUMHUH:

00pazoBaTenbHbBIN

cauTt AJI1 CTYACHTOB
http://lib.aanet.ru/jirbis2/index.php? DJeKTPOHHBIC
option=com_content&view=article&id=28&Itemid=393 pecypcsl

OMOIMOTEKH

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTUI

8.1. [lepeyenp mpOrpaMMHOr0 0OECHEUeHUs, HCIOJIb3yEeMOIro MpH OCYLIECTBICHUU
00pa30BaTeNbHOTO MpoIiecca Mo TUCIHUILINHE.



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

[TepedyeHs ucmoyb3yeMoro mporpaMMHOTo o0ecriedeHus peacTasieH B Tabmuiie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHUS

Ne /1 HaumenoBanue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCIT0JIb3YEMBIX npH
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuenr nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne /1 HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocraB  MaTepUAILHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Ta6muma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne HaunmenoBanue coctaBHOM 4acTu Howep aymuropui
/1 MaTepUaIbHO-TEXHUYECKOUN 0a3bl (npw
HE00X0IMMOCTH)

1 | JlekuuoHHas ayTMTOPUS C UCIIOJIB30BAHUEM JEMOHCTPAIMOHHBIX 32-01 (I'acremno,15)
Tabymi U cxeM, [lepnoIndecKoit CHCTEMbl XUMUYECKHIX DJIEMEHTOB
JI.11.MenneneeBa, 00pa31ioB MUHEPAIOB, MOCIICH
MTPOCTPAHCTBEHHBIX PEIIETOK.

2 | CnenuanusupoBaHHas XUMHYecKas JabopaTopus ¢ 33-02, 33-04
WCIIOIB30BAaHUEM JEMOHCTPAIIMOHHBIX IJIAKATOB, J1ab0paTOPHBIX (I'acremno,15)
CTCHJIOB W YCTaHOBOK ISl OTIpeIeNIeHs] YKBUBAJIEHTa METaslia,

MU3MEpEHUS JIEKTPOTHBIX TIOTEHITUAIOB, CKOPOCTH KOPPO3UH-
METAJIJIOB - MUJUTUBOJILTMETPBI; aHAIUTUYECKUE U ATIEKTPOHHBIE
BeChl; JabopaTtopHble pH-MeTpbl, HEHTPUPYTH U KATTOPUMETD.

10. OueHouHbIE cpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTecTaliui

10.1. CoctaB OIIEHOYHBIX CPEACTBAJISI MPOBEIACHHS TMPOMEKYTOYHOW AaTTeCTalluu
00yJaromuXcsl 10 TUCIUTIINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEICTB JJIsl MPOBEACHUSI IPOMEKYTOYHON aTTecTalluu

Bug npoMeXKyTOYHOM aTTecTauu ITepedeHb OIIEHOYHBIX CPEICTB

JuddepenurpoBaHHbIil 324ET Cnucok BOIpOCOB;

10.2. B kayecTBe KpUTEpUEB OIEHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYYalONMMHCS TPUMEHSIETCST 5S-0ajutbHasi MIKajla OEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas puBejeHa B Tabuune 14. B TeueHne cemecTpa MOXXET MCIOIB30BaThCS
100-6amnpHast ~ mIKama ~ MOXIYJIbHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL




Ta6mmma 14 —Kpurepun orieHku ypoBHs ChOPMHUPOBAHHOCTH KOMITETSHIIUN

Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaia

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TIOCIICJOBATEIbHO M TPAMOTHO €ro U3JIaracr;

— ONUPASCh HA 3HAHMS OCHOBHOM U JIONOJHMUTEIIBHOW JIMTEpPATypHI,

COTJIYHO» o
GaTeHO TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJOXKCHHS C MPAKTUICCKON
JIESATCIIbHOCTBIO HAIPABJICHHS;
— yMeJ0 000CHOBBIBAET U apI'YMEHTHPYET BBIJIBUTACMbIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 000OIIEHMS;
— cBOOOIHO BJIAJICET CUCTEMON CIIELMAIM3UPOBAHHBIX IOHITHI.
— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, TPaMOTHO H
[0 CYIIEeCTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUSA OCHOBHOMU
JUTEPATYPHI,
CODOLLIO) — HE JIOMYCKAeT CYNMECTBEHHBIX HETOYHOCTEH;
P — YBSI3bIBAaCT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKOH JESITEIHbHOCTHIO
«3a4TEHOM
HaIPaBJICHUS;
— apryMEHTUPYET HAy4YHbIE ITOJIOKEHUS;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— BIIAJCET CHCTEMOM CIIENHAIM3UPOBAHHBIX TOHATHIA.
— 00y4YaroIuiicsi yCBOWJI TOJIBKO OCHOBHOHM MPOrPaMMHBIN MaTepuall,
M0 CYIIECTBY M3JIaraeT €ro, OMUPAasCh HA 3HAHUS TOJBKO OCHOBHOM
JTUTEPATYPHI,
— JIOTYCKaeT HECYIECTBEHHBIC OMMOKN M HETOYHOCTH;
«yIOBJIETBOPUTEIIHHOY .
— WCIIBITBIBACT 3aTPYIHEHHS] B IMPAKTHUYECKOM TPUMEHCHUW 3HAHUUN
«3a4TEHOM
HaIPaBJICHUS;
— cJ1ab0 apryMEHTHPYET HAyYHBIC MTOJIOKCHHUS,
— 3aTpyaHSACTCS B (OPMYITUPOBAHUHN BBIBOJIOB M 00OOIICHUI;
— YaCTHYHO BIAJCET CHCTEMOM CIIENMAIN3UPOBAHHBIX OHITHIA.
— oOyyaromuiicss He YCBOWJ 3HAYUTENBbHOM 4YacTh MPOrpaMMHOTO
MaTepuana,
— JIONyCKaeT  CYIICCTBCHHBIE  OIMMOKA W  HETOYHOCTH  IIPH
«HEYJOBIIETBOPUTEIIHHO .
paccMOTpEeHHH MPo0JieM B KOHKPETHOM HalpaBlIeHUY;
«HE 3aYTCHO»

— UCTIBITHIBAET TPYJHOCTH B IPAKTUYECKOM MPUMEHEHUH 3HAHHIA;,
— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJOKCHHUS;
— He (OPMYIUPYET BHIBOJIOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bompocs (3agaun) asns sK3aMeHa mpeIcTaBiIeHbl B Tabuie 15.

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

Kon
Ne n/n Ilepeuenb BonpocoB (3a7au) i FK3aMeHa HHKATOPA
Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO
Bompocsr (3amaun) aiist 3aueta / qudd. 3aueTa npejgacrapieHsl B Tadbmuie 16.
Tabmuua 16 — Borpocs! (3a1aun) ams 3aueta / qudd. 3auera
Kon
Ne i/t [Tepedens BompocoB (3amav) a1s 3aueta / nudd. 3auera HHKATOPA
1. KBaHTOBO-MeXaHHUYECKAsI MOJIENb CTPOEHHUS aTOMA. OIIK-1.V.1
OIIK-1.3.1
2. Atom. IIpunuun HeonpeaenenHoctu I'eiizendepra. Ypasuenue Jle OIIK-1.V.1
bpoiins. BonHoBast pyHKuuMSL. OIIK-1.3.1
3. VYpasnenue lllpeaunrepa. Kantoslie uncna. [lpunuun 3anpera OIIK-1.3.1
[Taymu. [TpaBuio Xynna, KiieukoBckoro OIIK-1.Y.1




4, Ilepuonnueckas cucrema J[.11. MenneneeBa OIIK-1.V.1
OIIK-1.3.1
5. [leproauyHOCTh U3MEHEHHUS CBOMCTB JIEMEHTOB: Paguyc aTOMOB U OIIK-1.V.1
MOHOB, HEPIMH HOHU3ALUH, CPOJICTBO K 3JIEKTPOHY, OIIK-1.3.1
JIEKTPOOTPHULIATENIBHOCTD, OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
crnocoOHOCTh. CBsi3p I1.C. co cTpoeHueM atoma.
6. OCHOBHBIE TUIIBI XUMHUYECKOH CBA3U. KoBaneHTHas CBA3b OIIK-1.V.1
OIIK-1.3.1
7. Teopus rubpuan3auu U reoMeTpus MoJiekyJ. [lonsspHocTs u OIIK-1.VY.1
HOJIIPU3YEMOCTh KOBAJIGHTHOW CBSA3H U MOJIEKYJ OIIK-1.3.1
8. MexmModeKyisipHble B3auMoAencTBUs. Bomopoanas cBs3b. OIIK-1.V.1
OIIK-1.3.1
9. XuMuyeckasi TepMOIMHaMUKa OIIK-1.V.1
OIIK-1.3.1
10. XuMuyeckasi KUHEeTUKa. XMMHYECKOe paBHOBECHE. OIIK-1.V.1
OIIK-1.3.1
11. PactBopsl. CriocoOBI BBIpaKeHUST KOHIIEHTPAI[UH PACTBOPOB. OIIK-1.V.1
CBoiicTBa pacTBOpPOB OIIK-1.3.1
12. HucnepchHsble cucreMsl. [I0BEpXHOCTHBIE SBIECHUSA OIIK-1.V.1
OIIK-1.3.1
13. PactBOpBI 351€KTPOIUTOB. DIEKTPOIUTHYECKAS JUCCOLUALUS OIIK-1.V.1
OIIK-1.3.1
14. Hucconmanus Boasl. Jlucconuaiiust KUCIOT U OCHOBAaHUH. OIIK-1.V¥.1
Bonopoansiii mokaszaresnb OIIK-1.3.1
15. [TpousBenenue pactBopuMocTH. IOHHO-0OMEHHBIE peaKIuy. OIIK-1.V.1
['uaponus conei. OIIK-1.3.1
16. OKHCIUTENBHO-BOCCTaHOBUTEIBHBIE PEAKIIUU OIIK-1.V.1
OIIK-1.3.1
17. [TonsiTve «DNEKTPOAHBIN MOTEHIUAI». DIEKTPOXUMUYECKUE OIIK-1.V.1
MPOIIECChl. DIEKTPOJIN3 PACIIIABOB U PACTBOPOB OIIK-1.3.1
18. O6urme cBoiictBa MetamioB. Kopposus metamioB. Metozs! 3amuTs! ot | OIIK-1.VY.1
KOpPpO3UH OIIK-1.3.1
19. KoncTpykunonssie metaiuisl. AmoMuHuANA. XpoM. JKeneso. OIIK-1.V.1
OIIK-1.3.1
20. [Tonmmmepsl. OIIK-1.V.1
OIIK-1.3.1
21. Xumuueckas uIeHTU(pUKalLKs, aHaIU3 BEelleCTBa OIIK-1.V.1
OIIK-1.3.1

MpeJICTaBICHbI B Ta0nwmie 17.
Tabauna 17 — IlepeyeHb TeM Juisi KYpPCOBOT'O TPOEKTUPOBAHMUSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

[lepeuenr TeM s KypcOBOTO MPOEKTHUPOBAHUSA/BBIIIOJHEHUS KYypCOBOM pabOThI

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB TSI TECTOB

No /1 [TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
- KYpPCOBOM paboThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bompocel  u1s1  mpoBeneHUsT NPOMEXYTOUHOM aTTECTallMM B BHJE TECTUPOBAHMUS




Kon

Ne /it [IpumepHbIil mepedeHb BOMPOCOB 17151 TECTOB
MHAMKATOpa

Y4eOHBIM [IJITAHOM HE NPEAYCMOTPEHO

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUUIUIMHE OOYYAIOUIMXCS 3a04YHON (HOPMBI
00y4eHus1, mpeacTaBiIeHbl B Ta0mie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX Pa0OT

Ne i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeHo

10.4. Meroauueckue  Marepuaibl,  ONPEACHAIONIME  HPOIEIyphl  OLICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLHMH, COAEpKarcs B
JOKaJIbHBIX HOpMaTuBHbIX akTax [YAIL, pernameHTHpyrOIMX MOPAJOK U IPOLEAYpPY
IIPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTecTaluy 00ydaromuXcs
I'VAIL

11. Meroaudeckue yKa3aHus Ui 00YJIArOIIUXCS TI0 OCBOSHHUIO JUCIIUILTAHBI

Llenb0 QUCHUIUIMHBL SBIISIETCS — TIOJIYYCHUE CTYICHTAaMH HeOOXOAMMBIX 3HAHUH, YMCHUH U
HAaBBIKOB B OO0JIACTM XUMHH, YTO IIO3BOJIAT WM YCIICNTHO PEIIaTh TEOPETUYCCKUE W
NPaKTUYCCKHE 3aJ1a4M: IMPOSKTUPOBATh MEXaHHW3MbI, arperartbl, YCTPOWCTBA U CHCTEMBI,
MMEIOIINEe OMOMEIUIIMHCKOE WJIM SKOJOoTrhyYeckoe HaszHadeHue; OOyuaromuecs AOTKHBI
OCBOWThH JIUCIMIUIMHY Ha YPOBHE, MO3BOJISIONIEM UM IPUMEHHTh CBOM HAaBBIKH B cdepe
pacdera W MPOCKTUPOBAHWE JETaliel, KOMIIOHEHTOB M Y3JIOB OMOTEXHUYECKHX CHCTEM,
OMOMEIMIIUHCKON U JKOJIOTUYECKON TEXHUKU B COOTBETCTBUU C TEXHUYCCKHM 3aJIaHUEM C
WCIIOJIb30BaHUEM CPEJICTB aBTOMATH3AI[UU MMPOCKTHPOBAHUS; IOJYYHBIIETO TIOJTOTOBKY IO
obpaszoBarenbHOl mporpamme OakamaBpa 13.03.04 «buoTexHWYECKHE CHCTEMBl U
TEXHOJIOTHH

11.1. Metoauyeckue yKazaHus A OOy4aroIMXCs IO OCBOCHHIO JIEKIIHOHHOIO
MaTepuaia

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepuana — JIOTHYECKH CTPOHHOE, CUCTEMHOE,
riyOoKoe M sCHOE H3JIoKEeHHe ydeOHoro marepuana. HasHaueHue COBpEeMEHHOM JieKIuU B
paMKax TUCLUIUIMHBI HE B TOM, YTOOBI MOJYUYUTh BCIO MH(POPMAIUIO MO TEME, a B OCBOCHUU
(GyHIaMEHTaJIbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAyyHOro IIO3HAHMs, HOBEHIINX
JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporiecce JEKIUs BBIIOIHSAET METO/I0JIOIMUECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKIus packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 00JIacTH 3HaHuUsA, €€ MpoOJeMbl, AAeT LEIbHOE NPEACTaBICHUE O AUCLUILINHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMM.

HHaHHDV@MI—;Ie PE3VYJIbTATHI IIPU OCBOCHHUHU O6V'-IaIOHII/IMI/IC$[ JICKIIMOHHOI'O Marepuasa.

— HOqueHHe COBpeMeHHI)IX, IIEJIOCTHHIX, B3aNMOCBIA3aHHBIX 3HaHHI>i, ypOBeHB
KOTOPBIX OMpPEAETSETCS eNIeBOM YCTAaHOBKOM K KaXKI0M KOHKPETHOU TEME;

— TIOMy4Y€HHE OIbITa TBOPUYECKON pabOThI COBMECTHO C MPEMO/IaBaTEIIEM;

— pa3BuTHEe TNpodecCHOHATBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpEeaMeTy |
CaMOCTOSITEIIbHOTO TBOPYECKOT'O MBIIIICHHS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIs CAMOCTOSITEIIbHONW PaOOTHI;

— TIIOJIyYEHUE 3HAaHUH O COBPEMEHHOM YpPOBHE pa3BUTUsA HAyKM M TEXHHKH H O
MIPOTHO3€ UX Pa3BUTHSI Ha ONMKaiine rofpl;




— Hay4duThCsl METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TIABHBIC MBICTH H
MOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3IUYHBIX
(bopMyITUPOBKax);

— MOJy4eHHE TOYHOTO NOHMMAHHS BCEX HEOOXOIUMBIX TEPMHUHOB U TTOHSATHH.

JIeKIIMOHHBI  MaTepual MOXKET CONpPOBOXKAATHCA JAEMOHCTpalMed CclaiiioB
UCIIOJIb30BAHUEM Pa3/laTOYHOrO MaTepHaja IPH TPOBEACHHH KOPOTKHX JHCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHS OTJENIBHBIX TEMATHK 10 JUCIUTUIMHE.

CTpyKTypa npe1ocTaBIeHHUs JICKIIMOHHOTO MaTepraa;

— Bcerymnienne — gactp ek, ek KOTOPOH - 3aMHTEPECOBATh U HACTPOUTH ayJUTOPHIO HA
BOCIIpHSATHE yuyeOHOro Martepuasa. B ero cocraB BXomsT: (QOpPMYJIHPOBKA TEMBI JICKIIHH,
XapaKTEepUCTHKA ee NPpo(ecCHOHANBHONM 3HAYUMOCTH, HOBH3HBI U CTENEHU H3YyYEHHOCTH,
[EeNU JIEKIWW; W3JI0KCHHE IUTaHa JIEKIWH, BKIIOYAIONIIET0 HAWUMEHOBAaHUS  OCHOBHBIX
BOIIPOCOB, MOJICKAIIUX PACCMOTPEHHIO Ha JIEKIMH; XapaKTepUCTUKA PEKOMEHIyeMO
JUTEpaTyphbl, HEOOXOIMMOW JJIsi OpraHU3alMd CaMOCTOSTENIbHOW pabOThl CTYJIEHTOB;
peTpoCTeKIUsI-HAIIOMHHAHKUE O BOIPOCAX, PACCMOTPEHHBIX Ha MPOILION JICKIIUH, CBSI3b HX C
HOBBIM MaTepHaJiOM, YKa3aHHWE Ha €ro poJib, MECTO W 3HAUCHHE B JAHHOHN IUCUUIUIMHE, a
TaK)Ke B CUCTEME JPYTHX HAYK.

— OcHOBHasg 4YacTb - W3JIO)KEHHE COJIEpXKAHMUA JIEKIMU B CTPOTOM COOTBETCTBUHM C
NPEUIOKEHHBIM IIJTAHOM. BKITIOYaeT pacKpbhIBaOIIU TeMy JEKIUH KOHIIETITYaJlbHBIH M
(dakTUYecKuil Marepuall, ero aHalM3 W OLEHKY, Pa3JIHYHBbIE CIIOCOOBI apryMEHTalH U
JI0Ka3aTeIbCTBA BBIIBUTAEMBIX TEOPETHUUYECKHIX TIOJI0KESHUH.

— 3akirodeHue - MoABeNeHUE OOIIero UTora JEeKIHH, 0000IIeHne MaTepuaa, GopMyInpoBKa
BBIBOJIOB I10 TEME JICKIIMH; OTBETHI HA BOIIPOCHI CTYICHTOB.

— Jns Hagmexamero OCBOSHHMS Kypca XHMHUHM HCHOJB3YIOTCS CIEUUAIbHBIC HarJsIHbIC
CpeACTBa, C MOMOIIBIO KOTOPBIX MOYKHO IE€peaBaTh CTyI€HTaM HH()OPMAIUIO O BEIIECTBAX,
00BbeKTax M CyllecTBe (U3NYECKUX U XUMHUYECKUX MpeBpalieHnil. JIleMOHCTpalys OmbITOB,
MOJIENIN KPUCTAILUTMYECKUX PEMIETOK, TAOIHIIBI U TUIAKATHI C SHEPTETHUECKUMHE JTUarpaMMaMH
00pa30BaHUs MOJIEKYJI, peaKLUi ¢ KaTaJn3aTopamMH U 06€3 HUX U T.1.

— Ocy1iecTBieHMe KOHTPOJS 3a BeJEHUEM CTyJCHTaMH KOHCIEKTa JIeKIMH;  oKa3aHMe
CTYZICHTaM TOMOIIM B BEJCHWU 3aIMCH JICKIMU (AKIIEHTUPOBAHHUE HM3JIOKEHHS MaTepuaja
JIeKIMH, BBIJENIEHHE TOJI0COM, MHTOHAIIMEH, TEMIIOM peud Hanbosee BaXHOM MH(popMaluy,
UCTIOJIB30BaHUE T1ay3 JIJIS 3aIUCH TaOJIHUII, CXEM)

11.2. Meroauueckue ykKa3aHus il OOyYarOIIUXCS MO BBITIOJHEHUIO J1a0OpaTOPHBIX
pabot

B xone BeimonHeHus 1a0OpaTOpHBIX pabOT oOydaromuics MAOKEH YrioyOuTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTHKOW 00yYarolierocs.
Brinonnenune 1abopaTopHbIX paboOT COCTOMT M3 SKCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51abopaTopHBIX paboOT 0O0ydyaromuMCs SIBJISIETCS HEOTHEMJIEMOH YacThiO
W3YYEHUs] JUCLUIUIMHBI, ONpEeNesiseMol Y4YeOHBIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
00ecreynBaroIUM pelIeHUe CIIeTyIOIUX OCHOBHBIX 331a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOU TUCIUIINHBI,

— 3aKpeIuvleHHe, Pa3BUTHE U JeTallu3alls TEOPETUUYECKHX 3HAHUU, TMOJYyYEHHBIX Ha
JEKIUSAX;

— TOJy4YeHHe HOBOM MH(POpPMAIMH 110 U3y4aeMOW JUCIHUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00paTOpHBIM
000py10BaHUEM U TPUOOPAMHU.

3aganue u TDe6OBaHI/ISI K IpOBCACHUTIO J'Ia6ODaTODHLIX Da6OT




3amanue U TpeOOBaHUS K BBINOJHEHHUIO J1A0OPAaTOPHBIX pabOT MPHUBEACHBI B METOAMYECKHX
YKa3aHHSIX:

- XuMus : XuMUYECKHe peakllni, BhI3bIBAIOIINE dJIEKTPUUECKHM TOK, 3JIEKTPOHBIE
MOTEHLUAJBI ¥ SJIEKTPOABUKYIIUE CUITBI : [ DNEKTPOHHBIN pecypc]| : METOANYECKUE YKa3aHus K
BBITIOJIHEHHIO JTabopatopHoit padoTsl / C.-IletepO. roc. yH-T a3pOKOCM. TPUOOPOCTPOCHUS |
coct.: }O. C. Hukomnaes, T. E. KpbuioBa. - DnektpoH. TekctoBbie aa. - CII06. : U3n-Bo ['YAII,
2015.-19c.

- Xumus. TemnoBoi 3G dEKT (SHTATBITNS ) XUMUYECKON peaKIuy : [ DIEKTPOHHBIN
pecypc] : MeToaudecKe yKa3aHus K BBIIOJIHEHUIO0 JaboparopHoii pabotsl / C.-IletepO. roc. yH-
T a’3pokocM. npudopocTpoenus ; coct.: 0. C. Hukonaes, T. E. KpbuioBa. - DiekTpoH.
texcToBble aaH. - CIIO. : U3a-Bo I'VAII, 2015.- 17 c.

- Xumus : DKBUBAJICHT. 3aKOH SKBUBAJICHTOB : [ DJIIEKTPOHHBIN pecypc] :
METOAMYECKHE YKa3aHUs 110 BBIIOJIHEHUIO 1aboparopHoii padotsl / C.-Ilerepl. roc. yH-T
a’pokocm. mpubopoctpoenus ; coct.: T. E. KpeutoBa - DnexktpoH. TekcToBbie aaH. - CII106. : U3na-
Bo I'VAII, 2021. - 19 c.

- Xumus. Koppos3us metamios : [ DeKTpOoHHBIN pecypc]| : METOAMYECKUE YKa3aHus
0 BBITTOJIHEHHIO JTabopaTopHbIX padot / C.-Ilerepl. roc. yH-T a3poKOCM. TPHOOPOCTPOSHHS ;
coct.: }0. C. Hukonaes, T. E. KpbuioBa. - Dnektpon. TekcroBbie aad. - CII0. : U3n-so ['YAII,
2016. - 27 c.

Crpykrypa ¥ dhopMa oTyera 0 1adopaTopHON padore
1. Ilenb paGoTHI.

2. JlabopatopHoe o0opyaOBaHuE.
3. OmnucaHue >KCeprUMeHTa.

4. OOpaboTKa pe3yabTaToB
TpeboBanus Kk 0hOPMIIEHHIO OTYETA O JIA0OOPATOPHOH padboTe
OT4éT TOMKEH COAEPIKATh TUTYIBHBIN JTUCT, a €r0 COJep)KaHNUE COOTBETCTBOBATH O(hOPMIIEHHIO,

cormacHo 'OCT 7.32-2017. (3amonHeHHble TaOIMIBI C MOJYYEHHBIMU IKCHEPUMEHTAIbHBIMU
naHHbIMA) HopMaTuBHas JOKyMeHTalusi, HeoOXoammas Uisi OQOpMIICHHsS, TpUBEACHA Ha
anekTpoHHoM pecypce ['Y AL https//guap.ru/standart/doc

1. BoinosnHeHbl HE0OOXOIUMBIE PACUETHI.

2 [TocTpoens! rpapuueckrie 3aBUCMMOCTH OT 33JJaHHBIX TApaMETPOB.
3 Crnenasbl BBIBOJBI.

4 BrInonHeHbl KOHTPOJIBHBIE 3a/IJaHUs Ha TeMY J1JaOOpaTOPHOM paboTHI.

11.3. Meroaudeckue yka3aHus sl 00YJaIOIIHXCS 110 TIPOXOXKICHUIO CAaMOCTOSTEITbHON
paboTHI

B xoze BBIOTHEHUS CaMOCTOSATENbHONW pabOThI, OOYUYAIOLIUICS BBIMOJHAET paboTy MO
3aJJaHUI0O ¥ TIPU METOJUYECKOM PYKOBOJCTBE IpENojaBaTelis, HO 06e3 ero HernocpeaCTBEHHOTO
ydactusi. B mporiecce BBIMIOJHEHUS CaMOCTOSITENHHON palboThl, y o0ydaromierocs: GopMupyercs
nenecooOpasHoe MiIaHUpoBaHUE pabouero BpeMEeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOCHHH W CHCTEMAaTH3aIllMH TPUOOpETaeMbIX 3HAHWH, O0OECIIEYMBAET BBICOKHIA
YPOBEHb YCHEBAa€MOCTH B NEpUOJ OOydeHHUs, TOMOTraeT IOJIy4YUTh HABBIKM TOBBIIICHHS
poheccCuoHaNbHOTO YPOBHSL.

MertoauyeckuMH ~ MaTepuallaMH,  HampaBJSAIONIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaronuxcs SABISIOTCS:



—  y4eOHO-METOIMYECKUN MaTepHal 1o TUCIHILIHHE;

11.4. Metoauueckre yKazaHusl Uil OOyYalolMXCs IO MPOXOXKICHHIO TEKYILEro
KOHTPOJISl yCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH IpEeAyCcMaTpUBAaeT KOHTPOJb KauecTBa 3HAHUI
00y4aroluxcs, OCyLIECTBIIEMOTO B TEUEHUE CEMECTPa C LIEJIbI0 OLIEHMBAHMS X0Jla OCBOCHUS
JUCIUTUIAHBI.

1. 3amuTa M1abopaTopHBIX padboT
2. BeimonHeHne mpoBepoYHOM padOTHI IO TEME J1a00paTOPHON PabOThI
3. pemienue 3a1a4 1Mo Teme JabopaTopHOil paboTHI.

11.5. Meroauyeckue ykazaHusi Ajisi 0Oy4aroUIUXcCsl MO MPOXO0XKICHUIO MPOMEXKYTOUHOMN
aTTeCTallUU.

[IpomexyTounas  arrectanus  OOYYAIOIIUXCS  MPEAyCMaTpUBAeT  OICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4YeHHs MO nuciuruiiHe. OHa BKIIIOYAeT B
cedst:

— muddepeHIMpPOBaHHBI 3adyeT — 3TO0 ¢dopMa OIEHKA 3HAHWH, TOTYyYECHHBIX
00y4JaromuMcs IPU U3yUYEeHUU AUCIUILTHHBI, TOCEIIEHUH JICKIIMM, BBIMOJIHEHUN Ja00paTOPHBIX
paboT, KOJIJIOKBUYMOB, OTBETA TEOPETHUUECKOT0 MaTepHalia Ha 3a4€Te C OLICHKON  «OTIUYHOY,
«XOPOIILIOY», «YJOBIECTBOPUTEIHHOY», «HEYTOBIETBOPUTEIHHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy TUCIUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECIIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




