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JIOIL.,K.T.H.,JIOII. ﬁ?‘ Ll 23.06.2022 O.J1. Banblesa

(IOIDKHOCTB, Y4. CTETICHB, 3BAaHUE) (monmucek, nara) (VHULMATEL, GaMuIIHs)



AHHOTaNINA

JucuummmHa « XUMHUS» BXOAUT B 00pa30BaTEIbHYIO MPOrPAMMY BBICIIETO OOPa30BaHHUS
— mnporpaMMmy OakamaBpuaTa II0 HaNpaBICHUIO TMOAroTOBKH/ crenuanbHoctd  12.03.02
«OnToTEXHUKa»  HANpaBIE€HHOCTH  «ONTHKO-JIEKTPOHHBIE HPUOOPHI UM KOMILIEKCHI».
Hucnurmuna peanusyercs kadeapoit «NeSy.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYFOIINX KOMITETSHIUH:

OIIK-1 «CnocobGeH NpUMEHATh ECTECTBEHHOHAYYHbIE M OOIIEHH)XEHEPHBIC 3HAHWSI,
METO/Ibl MATEMATUUECKOTO aHAJIN3a U MOJICJIMPOBAHUS B MH)KCHEPHOMU JEATEIHLHOCTH, CBI3aHHOU
C TPOEKTUPOBAHHEM U KOHCTPYHUPOBAHUEM, TEXHOJOTHUAMU IPOU3BOJCTBA ONTOTEXHUKH,
ONTHYECKUX U ONTHKO-3JICKTPOHHBIX MPUOOPOB U KOMILIICKCOB)

OIIK-3 «CnocoOeH MpOBOAWTH JKCICPUMEHTAIBHBIE HCCICIOBAHUS W HW3MEPCHHS,
oOpabareiBaTh M TMPEACTABIATH TMOJYYCHHBIC JAaHHBIE C YYETOM CIEHU(UKH ONTHYECKHUX
HM3MEPEHUIN

Cognepkanue AUCIUIUIMHBI OXBATHIBAET KPYT BOMPOCOB, CBS3AaHHBIX C  O3HAKOMJICHUEM
UCTOPUHU XHUMHUH, a TakXKe C OCHOBHBIMU HAINpPaBICHUSIMH W TEHICHIMSIMH pa3BUTHUS
COBPEMEHHON XMMHU. JTa HayKa H3ydaeT MaTepPHAIbHBIA MHUP, 3aKOHBI €ro pa3BUTHA,
crnenupuYecKyr0 XUMHUYECKY0 (QopMy [BIKEHUS MaTepuu. B mporecce M3ydeHHUS XUMUU
BbIpa0ATHIBAETCA HAYYHBIM B3TJIS] HA MUP. 3HAHUE XUMHUU HEOOXOIAMMO JUISl TIJIOIOTBOPHOM
TBOPUYECKOH JeATeNbHOCTH OakanaBpa 000N HampaBICHHOCTH. 3HAHWE XHMHH I103BOJISIET
c(opMUpOBaTh COBPEMEHHOE HAy4YHOE IPEICTaBICHHE O MAaTEpHUM, BEUIECTBE KaK OJHOM M3
BUJIOB JIBMKYLICHCS MaTepuu, MEXaHU3ME TMPEBpAIICHUN XUMUYECKUX COCIMHEHH, CBOMCTBAX
MaTepHaJIOB O XMMUYECKHUX IMPOIEeccax B COBpeMeHHOU TexHuKe. [Ipu m3yueHun Kypca XumMuu
HEOOXOJMMO MPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBIAJETh TEXHUKOW XMMHUYECKUX PAcueTOB,
BBIPa0OTaTh HAaBBIKKU CAMOCTOSATEIBHOTO BBIMOJHEHUS XUMHYECKHUX OSKCIEPUMEHTOB U
0000menuss  ¢dakrtoB. [loHMMaHWe  3aKOHOB XHMHHM TIOMOXKET CTYJAEHTY B pELICHUU
HKOJIOTMYECKUX TpobOsieM. 3HaHUME Kypca  XUMUM HEOOXOAUMO U JUIsl IOCIEAYIOLIETrO
YCHEUIHOTO U3yUYeHUs CIIeIIMATbHBIX JUCUUTUIHH.

[IpenogaBanre AMCUMILIMHBI TPEIyCMaTpPUBAeT CleAylomue (OpMbl OpraHU3aLUN
y4eOHOro TMpoliecca: JEeKIHH, 1ab0paTopHbIe, CAaMOCTOsTENbHAS paboTa 00yUaroerocs.

[TporpamMmmMoit AMCHUIUTHHBI TPEAYCMOTPEHBI CIEAYIOIINE BHUIBI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B opme AudhepeHIInpOBAaHHOTO 3a4eTa.

OO0mast TpyZA0eMKOCTh OCBOSHUS JWCIMILIUHBI COCTaBIsET 3 3adeTHBIX eawHwmibl, 108
4acoB.

S3pIK 00yuYeHus IO JUCHMIIUHE KPYCCKHUH »



1. TlepedeHb IIIAHUPYEMBIX PE3YJITATOB OOYUEHUS IO JUCIUILINHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
Llens maHHOW JUCIUIUIMHBI — YCBOCHHE CTYJCHTAMHU TEOPETUYECKUX OCHOB OOIIECH XUMUH,
XUMUUA B@XKHEMIIHUX HIIEMEHTOB M HMX HEOPraHUYeCKHX COCAMHEHUH, dbopMupoBanue
XUMUYECKOTO MBIIIUICHUS y CTYJICHTOB, PA3BUTHE HABBIKOB HUCITOJIH30BaHUsI CBEJCHUHN O (PU3HKO-
XUMHUYECKUX CBOMCTBaX Pa3IMUHBIX CHUCTEM Il CHHTE3a COOTBETCTBYIOIIMX COEIMHEHHH,
BBITIOJIHCHHE TEPMOJMHAMHYECKUX W KHHETHYECKHX pPacueToB; MPHOOpETeHHE HEKOTOPOTO

OTBITa SKCIEPUMEHTAIBHBIX HCCIEIOBAHUNA JUIA pa3pabOTKH

OpUIaHusl MarepuajlaM 3aJaHHON  CTPYKTYpbI
BO3MOXXHOCTH CTYyJICHTaM Pa3BUTh M MPOJEMOHCTPHPOBATh HABBIKM B 0OJIACTH WHHOBAIIMOHHBIX

TEXHOJIOTUH

HOBBIX MCTOJOB CHHTC3A,
M KOMIUIEKCA CBOMCTB. HpeI[CTaBJ'IeHI/Ie

1.2. JlucumninHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTPaMMBI
BhIcIIeTro oOpaszoBanus (nanee — 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 HHAWKATOPBI UX JIOCTHXKEHUS MPUBEICHBI B

Tabymune 1.

Tabmuna 1 — [lepeueHb KOMIETEHINH U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnmna)
KOMIIETEHIIUU

Ko n HaumenoBaunue
KOMIETEHIINHU

KOII N HAMMCHOBAHUC MHUKATOpA
JOCTHOXKCHU A KOMIICTCHIIMHN

Ob6menpodeccnonanbHbIe
KOMIICTCHIINU

OIIK-1 Cnocoben
PUMEHSTh
€CTECTBCHHOHAYYHBIC
1 OOIICHH)KEHEPHBIE
3HaHUS, METOIbI

MaTeMaTH4eCKOro OIIK-1.3.1 3HaTh (pyHIaMEHTaIbHbBIE
aHanu3a u 3aKOHBI €CTECTBO3HAHUS, OCHOBHBIE
MOJIETTUPOBAHUS B ¢u3nyecKkrue 1 MaTeMaTU4YECKHE 3aKOHbI
WHXEHEPHOU OIIK-1.V.1 ymeTs ucnonb30BaTh
JESITEIbHOCTH, €CTECTBEHHOHAYYHbIE U OOIIENHKEHEPHBIE

CBSA3aHHOI C
MPOEKTUPOBAHUEM U

SHAHUWA MIPpU pCHICHUUW ITPAKTUYCCKUX 3a/1a4,
CBA3aHHBIX C MPOCKTUPOBAHHUEM U

KOHCTPYUPOBAaHUEM, | KOHCTPYHPOBAHUEM, TEXHOJIOTHUSIMU
TEXHOJOTHUSIMU MIPOM3BOJICTBA ONTOTEXHUKH, ONITHYECKUX U
MIPOU3BOJICTBA OTITHKO-3JICKTPOHHBIX MPUOOPOB U
ONTOTEXHUKH, KOMILJIEKCOB
ONITHYECKUX H
OTITHKO-
AJIEKTPOHHBIX
npuboOpoB U
KOMIIICKCOB
OIIK-3 Cnocoben
MIPOBOJNTH
SKCIIEPUMEHTAIbHBIC
P OIIK-3.Y.1 ymeTb BHIOUpATH U
UCCJICTOBAHUS U
HCIIOJIb30BaTh COOTBETCTBYIOIINE PECYPCHI,
O6menpodeccnoHanbHbIE | U3MEPEHHUS,
COBpPEMEHHBIE METOJIUKH U 000pyAOBaHUE
KOMITETEHIIMH o0OpabareIBaTh U
JUTSI TIPOBEJICHUS SKCITEPHUMEHTATBHBIX
MIPEJICTABIISITH

II0JTy4YEHHBIE JTaHHbBIE
C Y4eTOM crerupuku
OIITHUYECKUX

HCCIIEIOBAHUI U U3MEPEHUI




‘ U3MEPECHUI ‘

2. Mecro nucuuruinHbl B cTpykType OI1
JucnurmuHaa MokeT 6a3upoBaThCsl HA 3HAHUAX, PaHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
[IPY U3YyYECHUH CIEAYIOIUX JUCUUILIAH:
—  «Dusukan
— «MaremaTuka. MaTeMaTHYeCKHUi aHATIN3Y
3HaHUs, MOJIyYEHHbIC MPU H3YUYCHUM MaTepuaja JaHHOW JUCIUIUIMHBI, UMEIOT Kak
CaMOCTOATENIbHOE 3HAYEHUE, TAK U MOTYT HUCIIOJIb30BATHCS IIPU U3YUECHUH APYTUX JUCUUILINH:
— «OCHOBBI OIITHKI

3. O0BeM U TPYJ0EMKOCTh JUCIUTUINHBI
JHannaple 00 o0meM oO0beMe TUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYA0EMKOCTH M0 ceMecTpaMm) IpeACTaBICHbI B
Tabnuie 2.

Tabmuna 2 — O0beM U TPYJAO0EMKOCTh AUCHUILITUHBI

TpynoemMKoCTh 11O
Bun yuebnoit paboTbl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKocmo OuUCUUNIUHDL, 3/ 108 3/ 108
3E/ (1ac)
U3 Hux uacoe npaKmuyecKkoi no020moeKu
AyoumopHhuie 3anamus, BCETo vac. o1 ol
B TOM YHCIIC:
nekimu (JI), (dac) 34 34
npakTudeckue/cemunapckue 3anatus (I13),
(gac)
naboparopusie pabotsl (JIP), (dac) 17 17
KypcoBoil npoekT (padota) (KII, KP), (4ac)
9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (dac) 57 57
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amen (3auer, dudd. 3auy, I[;I bo. Hudod. 3au.
Dk3.*%) .

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTAHBI MO pa3JeiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTUTNHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pazenel, TEMBI TUCITUTUIMHEI Jlexun 113 (C3) JIP KII CPC
(dac) (dac) (qac) (qac) (qac)
Cemectp 1
Pasnen 1: Beenenue B XUMUIO 1 5 10

Temal.l.IlousaTue BemecTsa u
XUMUYECKON peaKlluu, OCHOBHBIE
OnpeJIeICHUs.

1




Tema 1.2
CrexuoMeTpruiecKue 3aKOHBbI.
DyH/IaMEHTAJIbHBIC TTOHSATHUS U 3aKOHbI

XUMHHU.

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

Paznen 2: Crpoenue BemiecTBa

10

14

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

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

Tema 2.3. XumMnuueckas CBS3b, BUIEI
XUMHAYECKOH CBSI3U.

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

Tema2.5. Metoa MONEKyJISpHBIX
opOuTae.

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

Pazgen 3:XuMHUECKHE CUCTEMBI.
OO61re 3aKOHOMEPHOCTH XUMHUECKUX
MPOILIECCOB.

15

17

Tema 3.1. DHepreTka XUMHUECKUX
IIPOLIECCOB, BHYTPEHHSS YHEPTHS,
SHTAJIBIINS, SHTPOIIHSL.

Tema 3.2. sueprus I'nu60ca,
HaNpaBICHHOCTh XUMUYECKUX
IPOLIECCOB, XMMUYECKoe U (hazoBoe
paBHOBeECHE.

Tema 3.3. CKOpOCTb XMMHUECKOMN
PEaKIMK U METOJIbI €€ PETYINPOBAHMUS,
3aKOH JIEUCTBHS Macc,




Tema3.4. DHeprus akTuBaluu,
ypaBHeHUEe AppeHuyca, mnpaBuio BaHT-
l'odda, karanuzaTopsr u
KaTaJIUTUYECKUE CUCTEMBI.

Tema 3.5.PacTBOpbI, [ucniepcHbIe
CHCTEMBI, CIIOCOOBI BBIPAYKEHHSI COCTaBa
pacTBOpOB,

Tema3.6. DnexkTponuTuueckas
JUCCOITHAITUS, BOJHBIC PACTBOPHI
AJIEKTPOJIUTOB, BOAOPOIHBIN
MOKa3aTelb, pEakIMi OOMeHa,
TUIPOJIU3 COJICH.

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

Pa3nen 4.0CHOBBI 2JIEKTPOXUMUYECKUX
IIPOLIECCOB.

Tema 4. 1.oxkuCIUTEIBLHO-
BOCCTAHOBUTEIBLHBIE PEAKIIUU

Tema 4.2.XUMHUYECKHE UCTOYHUKHU
3IEKTPUUYECKOTO TOKA. ['abBaHNueCK1E
SJIEMEHTEL.

Tema 4.3.9neKTponn3, 3aKOHBI
Qdapanes.

Tema 4.4.Koppo3sus u 6opsda ¢ HeM.

Pa3nen 5:CBoiicTBa MPOMBIIITIEHHO-
BaXXHbBIX JJICMCHTOB U UX COGI[I/IHCHI/Iﬁ

Tema 5.1. Kimacchl XUMHYECKUX
COEAMHEHHM, CBOMCTBA IPOMBILIJIEHHO
Ba)KHBIX DJIEMEHTOB M UX COEIUHEHUH.

Tema 5.2. Xumuueckas
uneHTudukanus. Meroabt
XUMHYECKOTO HCCIICIOBAHUS M aHAIN3a
BEILIECTB U UX IPEBPALLICHUMN.




Hroro B cemectpe: 34 17 o7

Uroro: 34 0 17 0 57

[IpakTuyeckas TOArOTOBKAa 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
0o0y4JalolMMHUCS  OMNpeNeJeHHBIX  TPYIAOBBIX  (DyHKUMIA,  CBSI3aHHBIX C  Oyn;yuiei
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copepxanne pa3aelioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.
Tabnuua 4 — ConeprkaHue pa3iesioB U TEM JICKIIMOHHOTO IHKJIA

Howmep paznena HaszBanue u conepkanue pas3esioB U TEM JEKIIMOHHBIX 3aHATHI

Paszpen 1 BBenenue B XxuMuio.

Temal.l. [lonsTHE BemecTBa U XUMUYECKON PEAKLIUHA, OCHOBHBIE
olpezesIeHusl.

Tema 1.2. CrexnomMerpuueckue 3akoHbl. @yH/1aMEHTaIbHbIE TIOHATUS U

3aKOHBbI XMMHH.

Tema 1.3. CriocoObl onpeiesieHUss KOJIMYECTBa BELECTBA, 3aKOH
3KBHUBAJICHTOB.

Paznen 2: CtpoeHue BeliecTa

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

Tema 2.2. ITepnognuecknii 3axkon JI.M1.Menneneesa, cBssb [1.C. co

CTPOCHUCM aTOMa.

Tema 2.3. XHMHYECKas CBSA3b, BUIbl XUMHUYECKOM CBS3H.

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

Tewma 2.5. Metoa MONEKYISIPHBIX OpOUTAICH.

Tema 2.6 HepanenTHbIC TUIIBI CBI3€H: MOHHAS CBI3b, METAIUINUECKAS CBSI3b,

BOJIOpOAHAs CBA3b, CWIIbI Ban-nep-Baansca.

Pazpen 3 Xumunyeckue cucreMbl. O01I1E 3aKOHOMEPHOCTH XUMHUYECKHUX
IIPOLIECCOB.
Tewma 3.1. OHepreTuka XUMUYECKHUX IIPOLIECCOB, BHYTPEHHSS SHEPTHS,

TETIOBOM 3(PPEKT XUMUUECKUX peakiuid, 1-i, 2-i, 3-i 3aKOHBI
TEPMOAMHAMUKH, DHTPOMHS, KaK (QYHKIUS COCTOSIHHSI, SHTAIBITHUS.
XUMHUYECKUW TOTEHINAI.




Howmep pasnena

HaszBanue u conep:xanue pas3aeiioB U TEM JEKIIMOHHBIX 3aHATHI

Tema 3.2.

sHeprus [ m60ca, HANIPaBICHHOCTh XMMUYECKHX IPOIECCOB,
XHUMHYECKOe 1 (ha30BOE paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMHUYECKOM PEaKIIUU U METOJIBI €€ PEryJIMpOBaHUS,
3aKOH JIeMCTBUA Macc.

Tema 3.4

OHeprus akTUBalluu, ypaBHEHHE AppeHuyca, IpaBuiio Bant-
Tl'odda, karanuzaTopsl U KaTaTUTUYECKUE CHCTeMbl. OCHOBHOM
IIOCTYJIaT XMMUYECKON KHHETUKU, KHHETUYECKOE YpaBHEHHE.
Bimstnue temneparypsl Ha CKOPOCTb XUMHUYECKOU peakiyy,
ypaBHeHUEe AppeHnyca. MexaHu3M IIPOTEKaHUs KaTaTUTHUECKUX
peakuuii. Xumuueckoe paBHoBecue npunuun Jlelllarenbe.

Tema 3.5

PaCTBOpI)I, AUCTICPCHBIC CUCTEMBI, CITOCOOBI BBIPpAXKCHUA COCTaBa
PacTBOPOB. TepMOI[I/IHaMI/ILIeCKI/Ie XAPaKTCPHUCTUKHU ITIpoHecca
O6pa30BaHI/I$[ pacTBOpPOB CHUJIIBHBIC U caabbIe QJICKTPOJIMTLI,
HOHHBIC paBHOBCCHUA B BOAHBIX PAaCTBOPAX, IIPOU3BCIACHUC
PaCTBOPUMOCTHU

Tema 3.6

DIIEKTPOJIMTUYECKAS IUCCOIMALIMS, BOAHBIC PACTBOPHI
3JICKTPOJIUTOB, BOAOPOIHBIN ITOKA3aTelb, pEakliuu 0OMeHa,
TUJIPOJIN3 COJIEH.

Tema 3.7

CaoiicTBa pa30aBIEeHHBIX PACTBOPOB HEIIEKTPOIUTOB,
KomnnuratuBHbIe CBOMCTBAa pacTBOPOB, 3aKOHBI Payrs.

Pasznen 4.

OcHOBEI QJICKTPOXUMHUYCCKUX HPOUCCCOB.

Tema 4.1.

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pcaKkuuun

Tema 4.2.

XHMMHUYECKUE UCTOYHUKH DJIEKTPUYECKOro TOKa. ['aibBaHNYeCKHE
3JIEMEHTBI, CTAHJAPTHBIE JIIEKTPOIHBIE TIOTCHIMAIIBLI. JIBOMHON
JIEKTPUYECKUN c10U. YpaBHeHue HepHera. PaBHOBeCHBIN
ANEKTPOAHBIN noTeHan. CTaHAapTHBINA BOLOPOIAHBIN IIEKTPOL.

Tema 4.3.

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

Tema 4.4

Koppo3sust u 6opsda ¢ Heil.

Pasgen 5.

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

Tema 5.1.

Knaccel XUMUYECKMX COETMHEHUM, CBOMCTBA MPOMBIIIIEHHO
Ba)KHBIX JIEMEHTOB U UX COoeIMHEeHUH KOMITO3UIIMOHHEIE
matepuaisl. Kepmersl. Xumus metamios (Al,Fe, Sn,Pb,Mo)
Xumus Hemeramnos: C,Si,S , dymnepen, kapoun. Tommusa
(TBEpIOE, )KHUIIKOE, Ta30BOE), CMAa30YHbBIE MaTepPHAIIbl, MOTOPHBIC
Maca.




Howmep pasnena

HaszBanue u conep:xanue pas3aeiioB U TEM JEKIIMOHHBIX 3aHATHI

Tema 5.2.

aHaIn3a).

Xumuueckas ueHTuGUKanusa. MeTo bl XUMUYECKOTr0

HCCIIEA0BAHUS U aHAJIM3a BELIECTB U UX IIPEBPALCHUMN.
KauecTBeHHbIN 1 KoMuecTBEHHbIN aHanu3.(I' paBumMeTpruueckui,
TUTPUMETPUYECKH I, KOMILIEKCOHOMETPUYECKUI METOIbI

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

TeMbl MpakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTh IIPUBECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

N3 Hux No
Ne | Tems! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYydO0EMKOCTh, |MPAKTHYECKOH |pasiena
/11 3aHSTUN 3aHATUN MOJATOTOBKM, | JMCIIMII
("ac) JIMHBI
Y4eOHBIM MJIAHOM HE MPEyCMOTPEHO
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1aG0OpaTOPHBIX 3aHATUHN U UX TPYAOEMKOCTh IPUBEACHBI B TabHIIE .
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTb
No T
2 JTOEMKOCTb
HanmenoBanue 1a6opaTopHbIX paboT 12 > | Nepazpena
n/m (uac) JUCHHUIUIMHEI
Cemectp 1
1 CrexuoMerpuueckue  3akoHbl.  DyHIaMEHTaJIbHbIE
MOHATHS W 3aKOHBI XUMHMH. CrocoObl ompeseneHus 2 1
KOJINYECTBA BEIECTBA.
2 Omnpenenenue M’ skBHBalieHTa MeTasIa 3 1
3 Onpenenenue TEIIOBOTO s dexTa peakuuu 4 3
HEHUTpaIU3alUN.
4 N3Mepenne u pacder HIEKTPOAHBIX MOTECHIHAJIOB 4 4
METAJUIOB | H/IC TAJTbBAHHUYECKUX DIIEMEHTOB.
5 XuMuyeckass W JJIEKTPOXUMHUYECKas  KOppo3us, 4 4
HccnenoBanne KOPpO3UMM METAJUIOB U OIpeNeIeHHe
uHTHOUTOpHOTO Y DekTa.
BCET0 17 yacoB




4.5. KypcoBoe nMpoeKTUpoBaHUE/ BHITOTHEHUE KyPCOBOH PabOThI
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

4.6. CamocrodarenbHas paboTa 00y4aroUIXcs
Bunpl camocrositenbHON paboThl U €€ TPYJOEMKOCTh ITPUBEICHBI B TabHIe 7.
Tabmuua 7 — Buasl caMoCcTOsITeNIbHON PadOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 1,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
N3yuenune TeopeTuuecKkoro Marepuania
20 20
nucuurmiuael (TO)
PacuetHo-rpaduueckue 3aganus (PI'3) 2 2
[ToaroroBka K TEKymiemy KOHTPOJIIO 14 14
ycneBaemoctu (TKY)
Jomamaee 3ananue (/J13) 8 8
IToaroroBka Kk MpoMeXyTOUHOU 13 13
atrecrauuu (ITA)
Bcero: 57 57

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUIS CAaMOCTOSITENIbHON PaboThl 00yUaromUXCsl 0 JUCHUIUIMHE (MOJLYJII0)
Y4eOHO-MEeTOINYECKHE MaTephallbl ISl CAMOCTOSTENIbHOW paboThl 00yJaromuXxcs yKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JAHUN
[lepevyeHpb neUaTHBIX U SJEKTPOHHBIX YUeOHBIX M3IaHUH MPUBEIEH B Ta0IUIE 8.
Tabnuua 8— [lepeyeHb Ne4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUI

Komunuectso
9K3EMILISIPOB B
O6ubmuoreke
(xpome
AIIEKTPOHHBIX
9K3EMILIIPOB)

[Mudp/ URL anpec bubnuorpaduueckas ccpiika

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

2016. — 729 c. — (bakanaBp. AkageMU4ecKuii Kypc). . —
Texcr : snexTponHblil / OBC FOpaiiT [caiit].

https://urait.ru/bcod | O6murast 1 HeopraHuueckass XUMusl. 3a1a4HUK : yaeOHOe
e/432806 nocoowue TS akajeMudeckoro Oakanaspuara / C. C.
babkuna [u np.] ; mon penakuueit C. C. badkunoit, JI. 1.
TomuHO#. — Mocksa : U3natenscTBo FOpaiit, 2019. — 464
c. — (bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-
534-01498-3. — Texcrt : anekrponHsii // DbC HOpaiit
[caiiT]

OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE ITPOLIECCHI : [
DnekTpoHHBIH pecypc] : yueoHoe ocodue / T. E. Kpsiiosa,
T. 1. ®omuuena ; C.-Iletepl. roc. yH-T adpOKOCM.
npuOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIE AaH. - CaHKT-
[TetepOypr : U3n-Bo I'YAII, 2019. - 77 c.




XuMmusa. OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI, CTPOCHHE
BElIeCTBa, TEPMOANHAMHKA, KHHETHKA, PACTBOPHI,
IIEKTPOXUMHUS: [DneKTpoHHBIH pecypc] :
yueonoe nmocodue / T. E. Kpeutoa, T. 1. ®omuuesa ; C.-
[Tetep®. roc. yH-T a9pOKOCM. TIPUOOPOCTPOCHUSI. -
DIIeKTPOH. TEKCTOBBIE naH. - CankT-IleTepOypr : U3a-Bo
I'VAIL 2020. - 148 c.

54 X45

Xumus : yueOHuK 11 By30B / A. A. I'ypoB [u ap.]. - 2-¢
u3 ., crep. - M. : Uzn-Bo MI'TY um. H. O. baymana, 2004. -
784 c.

15

OO6mast xumus : [ DIEKTPOHHBIN pecypce] : yaeOHo-
meroandeckoe nmocodue / T. E. Kpwutona ; C.-Iletrep6. roc.
YH-T a3pOKOCM. IPUOOPOCTPOCHUS. - DJIEKTPOH. TEKCTOBBIC
nmad. - CII6. : Uso-Bo I'VAII, 2016. - 98 c.

54 A95

JlabopaTopHble U CEMUHAPCKHUE 3aHATHS 110 OOIICH 1
HeopraHuuyeckoi xumui : yuebHoe nocoodue / H. C.
Axwmertos, M. K. Azu3ona, JI. . bageiruna. - 6-e usm., crep.
- CIIO. : Jlanb, 2014. - 367 c.

10

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

['ensdman, M. U. Heopranudeckas xumus : yaeOHOE
nocobue / M. U. I'enbpman, B. I1. FOctpaTos. — 2-¢ u3n.,
crep. — Cankr-IlerepOypr : Jlans, 2009. — 528 ¢. — ISBN
978-5-8114-0730-9. — TekcT : aneKkTpoHHbIH // JIaHb :
AIIEKTPOHHO-OMOJIMOTEYHAs CHCTEMA.

54 E55

OcHoBbl 001IeH XuMUM : yueOHoe nocodue / B. 1.
Endumos. - 2-e uzn. - M. : UHOPA-M, 2017. - 256 c.

20

Ilepeuenn
TeJIeKOMMYHHKaHHOHHOﬁ CeTn

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMMYHHUKAIIMOHHON ceTh «HTepHeT»

AIIEKTPOHHBIX 00pa3oBaTeNbHBIX
«MHTepuer,

pecypcos

npuBeseH B Tabmuie 9.
— IlepeueHb SIEKTPOHHBIX O0pPA30BATEIBHBIX PECypCcOB HWH(OPMAIMOHHO-
TEJeKOMMYHUKalMOHHOU cetn «HTepHeT»

Tabmuma 9

UH(pOPMaIMOHHO-

H€06XO)II/IMBIX JUIA  OCBOCHUA AUCIHMIIINHBI

URL anpec

HaunmenoBanue

http://www.xumuk.ru/

Caiit 0 XuMuu

http://www.hemi.nsu.ru

OCHOBBI XUMHUH:

00pa3oBaTebHbIN

cauTt I CTYACHTOB
http://lib.aanet.ru/jirbis2/index.php? DJEeKTPOHHBIE
option=com_content&view=article&id=28&Itemid=393 pecypcbl

OMOIMOTEKH

8. IlepeueHp HHPOPMALTMOHHBIX TEXHOJIOTUI

8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEYCHHsI, HCIIOB3yEeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCITUTUINHE.
[TepeueHs UCTIOIB3yEMOTO MMPOTPAMMHOTO OOECTICUeHHs TTpeicTaBieH B Tadsmiie 10.

Tabmuua 10— IlepedeHb nporpaMMHOTo o0ecrieyeH s

Ne /1t

Haunmenosanue

He npenycmorpeno



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

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBIX npu
OCYIIECTBICHUH 00pa30BaTEeILHOTO MpoIiecca Mo AUCIUITITHHE

[lepeyeHp uCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM IMPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyenp HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNFHOrO MpoIiecca Mo AUCHUIIIMHE, TPEACTaBIeH B Tabuuiel 2.

Tabmuua 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

Howmep aynuropun

No HamMmeHnoBaHme cocTaBHOM 4acTH
/1 MaTepHaTbHO-TEXHUYCCKOM 0a3bl (11pu
HE00X0IMMOCTH)
1 | JlekuuoHHas ayTMTOPUS C UCIIOIB30BAHUEM JEMOHCTPAIIMOHHBIX 32-01 (I'acremno,15)
TabymIl U cxeM, [lepnoInuecKoit CHCTEMbl XUMUYECKHIX JJIEMEHTOB
JI.11.MenneneeBa, 00pa31ioB MUHEPAIOB, MOJCIICH
ITPOCTPAHCTBEHHBIX PEIIETOK.
2 | Crenuanu3upoBaHHAs XUMHUYECKas JadopaTopus C 33-02, 33-04
WCIIOJIb30BAaHUEM JE€MOHCTPAIIMOHHBIX IJIAKATOB, J1a00paTOPHBIX ('acremno,15)

CTEHJIOB M YCTaHOBOK JUJIsl OIIPEICJICHUS SKBUBAJICHTA METaJLIa,
M3MEpEHUs 3JIEKTPOIHBIX MOTEHIIUAIOB, CKOPOCTH KOPPO3UHU-
METAJUIOB - MUIIMBOJIBTMETPbI; AaHAIUTUYECKUE U SJIEKTPOHHBIE
Bechl; TabopaTtopHblie pH-MeTpbl, HEHTPUPYTH U KATOPUMETD,
MWJIJIMBOJIBTMETPBI, aMIEPMETPHI

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOM aTTeCTAIHH
10.1. CoctaB OIICHOYHBIX CPEICTB/JIS TPOBEACHUS ITPOMEKYTOYHOW aTTeCTAlluU
oOydaromuxcs Mo AUCHUIUINHE TPUBEAeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl POBEACHHMSI IPOMEKYTOTHON aTTeCTaIlUN

Bu mpomexyTo4HOM aTTecTaluuu [TepedeHb OIIEHOYHBIX CPEJICTB

JuddepeHpoBaHHbIi 3a4ET Crncox BOIpoCoB;

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MPUMEHseTCsl S-0ajuibHas MIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETeHIINH, KOTopas npuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kputepuu ouieHKH YpoBHS chOPMHUPOBAHHOCTH KOMIETEHUIUN

Or1eHKa KOMITETEHITUH

Xapaktepuctrka chOpMUPOBAHHBIX KOMIIETEHIIUI
5-0ayupHas mKana PaKTep bopmrp HH




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

— oOyuaromuiicss TayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTUYHO, [10CJIEJJOBATEIBLHO U TPAMOTHO €r0 U3J1aracr;

— ONHUpasiCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIBHOU IJUTEPATypHI,

«OTJIMIHOY J
GATICHOY TECHO MPHUBSA3BIBAET YCBOCHHBIE HAYUHbIC MOJIOKEHUS C MPAKTUYECKOM
JIeATEeITLHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMbBIC UM HJICH;
— JIeJIaeT BBIBOALI H 000OIICHHUS;
— cBOOOJHO BJIaJICCT CHCTEMON CIICIMAIM3HPOBAHHBIX IOHITHH.
— oOyyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TPaMOTHO H
[0 CYWIECTBY H3JaraeT €ro, ONHUpPasChb HAa 3HAHUS OCHOBHOMU
JUTEPATyPHI;
«XODOLLIOY — HE JIONYCKAaeT CYIIECTBEHHBIX HETOUHOCTEH;
P — YBSI3bIBACT YCBOCHHBIC 3HAHUSI C MPAKTHYECKOH JI€SITEIBbHOCTHIO
«3aYTEHOY
HaIlpaBJICHUS,
— apryMEHTUPYET HAYUYHBIE MMOJIOKEHHUS;
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BJIQJICET CUCTEMOM CIICIIMATN3UPOBAHHBIX OHSITHH.
— o0yuyaroluiicss yCBOWJI TOJBKO OCHOBHOW IpPOrpaMMHBIM MaTepual,
M0 CYIIECTBY H3JIaraeT €ro, ONMpasCh Ha 3HAHHUS TOJHBKO OCHOBHOMU
JUTEPATYPBHI;
— JIOIYCKaeT HeCYIECTBEHHbIEC OIIMOKU 1 HETOYHOCTH;
«yJIOBJIETBOPUTEIIBHO» o
— UCTIBITBIBACT 3aTPYyJHEHUS B MPAKTUYECKOM NPUMEHEHUU 3HAHUMA
«3aYTEHO)
HaIlpaBJICHUS;
— cJ1abo apryMeHTHPYET Hay4HbIE MTOJIO0KECHHUS,
— 3aTpyaHseTCs B OPMYITUPOBAHUHU BBIBOJIOB M 0000IIEHUI;
— YaCTHUYHO BJIAJACET CUCTEMOM CIEIMAIM3UPOBAHHBIX HOHSITHH.
— oOyyarouuiicss He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
Marepuaa;
— IONMyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  TPHU
«HEYJOBJICTBOPUTEIILHO
PacCMOTPEHHH MPOOJIEM B KOHKPETHOM HAINPaBIICHUH;
«HE 3a4TEHO»

— UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKEHHUS;
— He GOpMYJIHPYET BBIBOJIOB M 0000IIICHUM.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHbIE MaTEPHAIIBI.
Bomnpocsr (3amaun) nmst sk3ameHa mpeIcTaBlieHbl B Taoumie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Kon
Ne n/m [lepeuens BonpocoB (3aa4) A IK3aMEHa HHKATOPA
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3a1aun) s 3adera / qudd. 3adera
Kon
Ne n/mt Ilepeuens BonpocoB (3agau) it 3ayera / audd. 3agera JHMKaTOpa
1. KBaHTOBO-MeXaHMUECKAsl MOJEIb CTPOEHUS aToMa. OIIK-1.V.1
OIIK-1.3.1
2. Atom. [lpunuun HeonpenenenHoctu I'eiizenOepra. YpaBuenue Jle OIIK-1.V.1
Bpoiins. Bonnosast QyHKIHSL. OIIK-1.3.1
3. Vpasuenue peaunrepa. KBantosbie uncna. [Ipunnun 3anpera OIIK-1.3.1
[Taynu. IIpaBuno Xynna, KneukoBckoro OIIK-1.V.1




4. [lepnonuueckas cucrema .M. MenneneeBa OIIK-1.V.1
OIIK-1.3.1
o. [lepnoiMUHOCTH UBMEHEHUSI CBOMCTB JIEMEHTOB: PaJInyC aTOMOB U OIIK-1.VY.1
HMOHOB, SHEPTUY UOHU3ALIUH, CPOJCTBO K DJIEKTPOHY, OIIK-1.3.1
AJIEKTPOOTPULIATEILHOCTD, OKUCIUTEIBHO-BOCCTAHOBUTENIbHAS
criocoOHocTh. CBa3b I1.C. co cTpoeHneM atoma.
6. OcHOBHBbIE TUITBI XUMUYECKOM CBs3U. KOBaneHTHas CBSI3b OIIK-1.VY.1
OIIK-1.3.1
1. Teopust rubpuau3auy ¥ reoMeTpust Moseky. Ilomasipaocts 1 OIIK-1.V.1
MOJISIPU3YEMOCTh KOBAJICHTHOM CBSI3U U MOJIEKYJI OIIK-1.3.1
8. Me:xmornexysspHble B3auMoeicTBus. BogopoaHas cBsi3b. OIIK-1.V.1
OIIK-1.3.1
9. Xumuueckasi TEpMOJIMHAMHKA OIIK-1.¥.1
OIIK-1.3.1
10. XuMHYecKasi KHHETUKA. XUMHUYECKOE PABHOBECHE. OIIK-1.VY.1
OIIK-1.3.1
11. PactBopbl. CiocoObI BhIpaKeHUS KOHLIEHTPALIUK PACTBOPOB. OIIK-1.V¥.1
CaolicTBa pacTBOpOB OIIK-1.3.1
12. Hucnepcusie cucteMbl. [10BEpXHOCTHBIE SBIICHUS OIIK-1.VY.1
OIIK-1.3.1
13. PacTBOpPBI 371EKTPOJIUTOB. DINEKTPOIUTHYECKAS TUCCOLIUAITUS OIIK-1.Y.1
OIIK-1.3.1
14, Jwucconmanus Boapl. Jucconuanus KUCIOT B OCHOBaHHUH. OIIK-1.Y.1
BonopoHblil nokaszaresnb OIIK-1.3.1
15. [TpousBenenue pactBopuMocTH. NOHHO-0OMEHHBIE peaKIuu. OIIK-1.V¥.1
['unponus coneil. OIIK-1.3.1
16. OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU OIIK-1.Y.1
OIIK-1.3.1
17. [TonsiTre «MEKTPOAHBIN MOTEHIIUA». DIEKTPOXUMUYECKUE OIIK-1.V.1
MPOLIECChl. DIEKTPOJIN3 PACILIABOB U PACTBOPOB OIIK-1.3.1
18. O6mue coiicTBa MetaioB. Kopposust metamioB. Metons! 3anutel ot | OIMK-1.V.1
KOppO3UH OIIK-1.3.1
19. KoncTpykunonusie metamisl. AmoMuHuid. Xpom. XKeneso. OIIK-1.V.1
OIIK-1.3.1
20. [Tonumepsl. OIIK-1.V.1
OIIK-1.3.1
21. XuMuyeckast HAeHTU(UKaIKs, aHaIU3 BEIIeCTBa OIIK-1.V.1
OIIK-1.3.1

[lepeuenr TeM [l KypCOBOTO TMPOESKTUPOBAHUS/BBITIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepederp TeM JUIsi KYPCOBOTO MPOSKTUPOBAHMUSI/BBITIOIHEHUSI KYPCOBOM paOOThI

Ne /i [TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS
~ KypCcOBOH pabOThI
Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO
BOHpOCBI A4 OpPOBCACHUA HpOMe)KYTOqHOfI arreéctalliin B BHAC TCCTUPOBAHUA

npeJIcTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii iepeueHb BOIIPOCOB JJIsi TECTOB

‘ Ne n/m ‘

[IpuMepHBIii IepedeHb BOIPOCOB ISl TECTOB

Kon




WHANKATOpa

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHIUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PadOT

Ne i/m [TepeueHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPhl  OLCHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOMIMX JTanmbl (OpPMUPOBAHHMS KOMIIETCHLMH, COAEpKarcs B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernmameHTHpPYONIMX MOPSAIOK U IPOLEAYpPY
NPOBEICHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTaluyu 00ydYaroImIuXCs
'VAIL

11. Meroauueckue yKa3aHus sl 00yYarOIIMXCsl 0 OCBOCHUIO JUCIUTUINHBI

L[CJ'IBIO AUCHUIUIMHBI SABJIACTCA — IMOJTYYCHHUE CTYACHTAMU HCO6XOILI/IMI>IX 3HaHHﬁ, YMGHI/Iﬁ )51
HaBBIKOB B OO0JIACTM XHMHHU, YTO TMO3BOJHMT UM YCICHIHO pENIaTh TEOPETUYECKUE H
NPaKTUYECKHE 33Ja4l B O0JIACTH pPa3pabdOTKHM KOHCTPYKIMA  THUIIOBBIX JJIEMEHTOB U
arperaToB, NMPHMEHSS CTaHJAPTHBIC KOMITBIOTEPHBIC MPUIOKEHUS Ui KOHCTPYHPOBAHUS,
IpOBOASL pacueTbl U OOOCHOBBIBAS BBIOpaHHbBIE CTPYKTYpPbl HIPUOOPOB C TOYKU 3PEHUS
TEXHUKd M HSKOHOMHUKU. OOywarommecs TOJKHBI OCBOUTH IUCIHMIUIMHY Ha YpPOBHE,
MMO3BOJIAIOIEM HM INPUMCHHUTL CBOU HABBIKU B o0Oiactax uccijiea0oBaHus, pa3pa6OTKI/I
npuOOPOB M CUCTEM, OCHOBAHHBIX HA HCIIOJIb30BAHUU ONTHYECKOTO W3JIYYCHUS; KOHTPOJIb
ONTUYCCKUX, OINTUKO-IJICKTPOHHBLIX 3JICMCHTOB, HpI/I60p0B n CHUCTCM, IIOJYYHMBIICTO
MOJATOTOBKY TI0 00pa3oBaTelbHOW Mporpamme OakamaBpa 12.03.02(01) «OmTHKO-
AJIEKTPOHHBIC TIPUOOPHI U CHCTEMBI

11.1. MeTtoauueckre yKa3zaHus [N OOYYarOIIMXCS 1O OCBOCHHMIO JICKIIMOHHOTO

MaTepuaia

OcHOBHOE Ha3HAa4YeHHE JIEKIIMOHHOTO MaTepuana — JIOTHYECKH CTpPOMHOEe, CHUCTEMHOE,
nIyOOKOe W SICHOE HW3JIOKEHWE ydeOHOoro marepuana. HasHaueHWE COBPEMEHHOW JICKIIUU B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO MO TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJIEM AWCIMIUIAHBI, METOJOB HAyYHOTO [TO3HAHUS, HOBEHIINX
JOCTHIKEHUI HaydyHOW MbICTU. B yueOHOM mpoliecce JEKIUsS BBIOIHSAET METOJ0JIOTHUECKYIO,
OpPTaHU3AIMOHHYI0 U WHPOpMAIMOoHHYI0 (PyHKIMU. JIeKus pacKkphiBaeT MOHATHIHBIN ammapat
KOHKpPETHOW oO0jacTu 3HaHUA, €€ MpoOIeMBbl, JaeT IEeNbHOE MPEJCTaBICHHWE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCIUTLTTHAMH.

[IranupyeMble pe3YJIbTAThI IIPH OCBOCHUH 00YVYAIOIIMMHCS JIEKIIMOHHOIO MaTepHaa;

— TIONyYeHUE COBPEMEHHBIX, IEJOCTHBIX, B3aHMOCBA3aHHBIX 3HAHUH, YpPOBEHBb
KOTOPBIX OMpPEAETSETCS eNIeBOM YCTAaHOBKOM K KaXKI0M KOHKPETHOU TEME;

— TIONy4Y€HUE OIMbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTelIeM;

— pa3BuTHEe TNpodecCHOHATBLHO-IENOBBIX  KAauecTB, JIOOBM K  TpPEeaMETy U
CaMOCTOSITEIIbHOTO TBOPYECKOT'O MBIIIICHHS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIs CAMOCTOSITEIIbHONW PaOOTHI;

— TIOJyYeHWE 3HAHWHW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH W TEXHHUKH U O
MPOTHO3€ UX Pa3BUTHS HA ONMKAKIIINE TOIbL;

— HAY4YUTHCS METOAMYECKH 00padaThiBaTh MaTepual (BBIACNATH TJIaBHBIE MBICTH U
MOJIOKCHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJIaM, IIOBTOPSATH WX B Pa3IMYHBIX
bopmyarpoBKax);

— TONy4YeHUE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.




JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEl  CIAliIoB U
UCIIOJIb30BAaHUEM pa3laTOYHOTO MaTepuaja TMpH MPOBENCHUU KOPOTKUX AHCKycCUH 00
OCOOEHHOCTSX MPUMEHEHHS OTICTBHBIX TEMATHK 110 JUCITUTIIIMHE.

OcHOBHOE Ha3zHAaYeHUE JIEKIIMOHHOTO Marepuaia — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe W SICHOE€ H3JIOKEHHE ydeOHOro marepuana. HasHaueHue COBpEMEHHOH JICKIIMH B
paMKax JUCIMIUIMHBI HE B TOM, YTOOBI TOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
byHIaMEHTANBHBIX MPOOJIEM JAWCIUIUIMHBI, METOJI0OB HAYYHOTO ITO3HAHUS, HOBEHUIIHNX
JOCTYIKEHUI HaydHOW MBICTU. B yueOHOM mporiecce JIEKIUs BBIMOIHSIET METOI0JIOTHYCCKYIO,
OpraHU3aIMOHHYI0 ¥ MHPOPMAMOHHYI0 (YHKIMU. JIEKIHs pacKpblBaeT MOHATHHHBIN arapar
KOHKpPETHOW o0jacTu 3HaHUSA, €€ MPOOJEMBI, JaeT IENbHOE MPEJCTABICHUE O TUCIUILINHE,
MOKa3bIBAECT B3aUMOCBSI3b C IPYTUMHU JUCHHUIUIMHAMU.

[InaHupyemMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)XK10M KOHKPETHOU TEME;

—  IIOJIyY4€HHE OIbITA TBOPYECKOH pabOThI COBMECTHO C IIPENOJABATEIIEM;

— pa3BuTHE TPOPECCHOHATBHO-IENOBBIX  KayecTB, JIIOOBH K TPEAMETY H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBILITICHHUS.

— MOsBJIEHHE HEOOXOAUMOro UHTEpeca, HE00X0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4Y€HUE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI HA OJIMKalIlIne Tobl;

— Hay4YuThCSI METOJIUYECKH oOpadaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICITH H
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3IM4YHBIX
(bopMyIIHpOBKax);

— TOJy4YeHHUE TOYHOI'O NOHMMAaHUS BCEX HEOOXOAUMbIX TEPMUHOB U TIOHATHUH.

JlekuMOHHBI MaTepua’d MOXKET COINpPOBOXKAATHCA  JIEMOHCTpalUed CIalIoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpU IPOBEIECHUU KOPOTKMX JAHMCKyccud 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK 10 JUCLUIUIMHE.

CrpykTypa npefocTaBiaeHUs JIEKIUOHHOTO MaTepuaa:

— Bcerymiienue — 4acTh €KUM, 1eNb KOTOPOU - 3aMHTEPECcOBaTh U HACTPOUTh AyAUTOPHIO Ha
BOCHpUATHE yuyeOHOro Marepuana. B ero cocraB BXoadr: (QOpMYJIHUPOBKA TEMBI JIEKIIHH,
XapaKTepucTHKa ee MNpo(ecCHOHANIbHOM 3HAYMMOCTH, HOBU3HBI U CTENEHH HM3Y4YEHHOCTH,
Henu JIEKUWHW; M3J0KEHWE IUIaHa JIEKIMH, BKIIIOYAIOLIEr0 HAMMEHOBAaHHS  OCHOBHBIX
BOIIPOCOB, IOJUIEKAIIMX PACCMOTPEHHUIO Ha JIEKLUHM; XapaKTEPUCTHKA PEKOMEHIYyEMOM
JUTEpaTypbl, HEOOXOIMMOM Il OpraHM3allMd CaMOCTOSITENbHONM padOThl CTYJEHTOB;
pPETPOCTIEKIUA-HATIOMUHAHUE O BOIPOCAX, PACCMOTPEHHBIX Ha MPOLION JIEKIUH, CBA3b UX C
HOBBIM MaTepUalioM, yKa3aHHE Ha €ro pojb, MECTO M 3HAYEHUE B JAHHOW IUCLUIUIMHE, a
TaK)Ke€ B CUCTEME JAPYTHUX HayK.

— OcHOBHasi 4acThb - W3JI0XKEHUE COACPXKAHUSA JIEKIMM B CTPOTOM COOTBETCTBHH C
IIPEJIOKEHHBIM IIIAHOM. BKIIFOYaeT pacKpbIBarONIMN TEMY JIEKIMH KOHLENTYaJIbHBIM W
(dakTHUecKuil MaTepHual, €ro aHajdu3 M OLEHKY, pa3IMYHble CHOCOOBl apryMEHTAllMH H
JT0KAa3aTeNbCTBA BBIABUTAEMBIX TEOPETHUECKHUX TOJIOKEHUH.

— 3akiroueHue - MojiBe/ieHne OoOIIero UTora JeKIuu, 00o01IeHre MmaTepuania, GopMyIMpoBKa
BBIBOJIOB 110 TEME JIEKLIUN; OTBETHI Ha BOIIPOCHI CTY/I€HTOB.

— Jlma Hajuiexaliero OCBOEHHMS Kypca XHUMHUHU HCIOJB3YIOTCA CIELUAIbHBIE HarisgHbIe
CPEJIICTBA, C MOMOUIBIO KOTOPBIX MOYKHO TepeaaBaTh CTyIeHTaM HH(GOPMAIUIO O BEIECTBaX,
00BEKTax U CyllecTBe (U3NYECKHX U XMMUYECKUX MpeBpalieHuid. J[eMoHCTpalus OIbITOB,
MOJIETHN KPUCTAJUIMYECKUX PEIIETOK, TAOIUIIbI U TUIAKaThl C FHEPreTUYECKUMU AHarpaMMaMu
00pa30BaHUs MOJIEKYJI, peaKLUi ¢ KaTaln3aTopamMu U 06e3 HUX U T.1.

— OcyluecTBieHHE KOHTPOJISI 3a BEACHHEM CTYJEHTAaMU KOHCIEKTa JIEKIMH;  OKa3aHHe
CTYJI€HTaM IMOMOUIM B BEJACHHUM 3aIlUCU JIEKIMU (aKUEHTHUPOBAHUE H3JIOKEHUs MaTepualia




JIEKIIMH, BBIJICIICHUE TOJI0COM, MHTOHAIIMEH, TEMIIOM pedyr HamOoJjee BaXHON MHGOpMAIIIH,
WCTIOJIb30BaHUE TIay3 JUIsI 3aIFCH TA0JIUII, CXEM)

11.2. Meroauueckue yKa3aHus sl OOy4aroIIMXCS IO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabor

B xozme BeImOMHEHHS J1a0OpaTOpHBIX paboT oOyyaromuMicsS [OJDKEeH YIIyOuTh u
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHOH METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OOYyYaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATUH.

BeinonHenue 51abopatopHbBIX paboT OO0yyaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHUs] JUCHMIUIMHBI, OIpenensieMoil ydeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHue CIeTy0IUX OCHOBHBIX 33a4 00y4aroIerocs:

— T[pHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMsS IPOLECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCLUILINHBI;

— 3aKpeIUIeHue, pa3BUTHE U JeTalu3alys TEOPEeTHYECKHX 3HAHWM, MOJTy4YEeHHBIX Ha
JCKITHSIX;

— ToJyueHHe HOBOW MH(OpMAINH 10 N3y4aeMON AUCIUILINHE;

— TMpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENBHOH  paboTel ¢ 1abopaTOpHBIM
o0opyaoBaHHEM U pubopamu.

3ajanue ¥ TpeOOBaHUS K IPOBEJICHUIO JJaOOPAaTOPHBIX PabOT
3amanne W TpeOOBaHUS K BBINOJHEHHUIO JTAOOPATOPHBIX PAaOOT NPUBEIACHBI B METOIMYECKUX
yKa3aHUAX:

- Xumus : XUMAYECKHUE PEaKIVK, BbI3bIBAIOLIUE JIEKTPUUECKUHI TOK, dJIEKTPOIHbIC

MOTCHUUAJIBI U JJICKTPOABHUIKYIIUEC CUJIBI : [ BJICKTPOHHHﬁ pecypc] : MCTOAUYCCKHEC YKA3aHUS K

BBITIOJTHEHMIO JIabopaTopHoii padoTsl / C.-Iletepl. roc. yH-T a3poKocM. TPHOOPOCTPOCHHS
coct.: }O. C. Hukonaes, T. E. KpsiioBa. - DnektpoH. TekctoBbie aad. - CII0. : U3n-so ['YAII,
2015.- 19 c.

- Xumus. TernnnoBoit 3¢ ekt (FHTANBINSA) XUMUYECKON PEAKIUH : [ DIEKTPOHHBIN
pecypc] : MeToaMuecKue yKa3aHus K BBIIOJHEHHUIO 1abopaTtopHoii padotsl / C.-Iletep0. roc. yH-
T a3pokocM. mpubopoctpoenus ; coct.: FO. C. Hukonaes, T. E. KpbuioBa. - DnekTpoH.
TekcToBile mad. - CII6. : U3a-Bo I'YAIL 2015.-17 c.

- Xumus : DKBUBAJIEHT. 3aKOH 3KBUBAJICHTOB : [ DJIEKTPOHHBIN pecypc] :
METOAMYECKHE YKa3aHUs 110 BBIIOJIHEHUIO 1abopaTtopHoii padotel / C.-Ilerepl. roc. yH-T
a’pokocM. mpubdopoctpoenus ; coct.: T. E. KpbuioBa - DnektpoH. Tekcrossle 1aH. - CII06. : U3a-
Bo I'YAII, 2021. - 19 c.

— Xumus. Koppo3ust MmeTamios : [ DIeKTpoHHBIN pecypc] : MeTOAMYECKUe yKa3aHus
0 BBIMOJTHEHUO JTJabopaTopHbIX padoT / C.-IleTep0d. roc. yH-T a3poKOCM. MPUOOPOCTPOCHHUS
coct.: }O. C. Hukomnaes, T. E. KpsiioBa. - DnektpoH. TekctoBbie aad. - CII06. : U3n-Bo ['YAII,
2016. - 27 c.

Crpykrypa 1 dhopMa ordera o0 1a00paTopHOi paborte
1. Ilenp paboTHL.

2. JlaGopaTtopHoe 0060pya0BaHHE.

3. Omnwucanue SKCIIEPUMEHTA.
4. OO6paboTka pe3yJbTaToB



TpeboBanusa kK 0hOPMIIEHHIO OTYETA O JIAO0OpATOPHOU padboTe
OTuéT MOIKEH Cco/lepKaTh TUTYJIBHBIN JIHCT, @ €r0 COepPKaHUEe COOTBETCTBOBATH O(POPMIICHHUIO,

cormacHo ['OCT 7.32-2017. (3amonHEHHBIC TAOIUIBI C MOJTYYEHHBIMH DKCIIEPUMEHTAIbHBIMU
naHHeiMu) HopmatuBHas noKymeHTauus, HeoOxonumas il odopmiieHus, NpuUBEIeHa Ha
snekrponHoM pecypce I'VAIL: https//guap.ru/standart/doc

1. BbinosiHeHbI HEOOXOAMMBIE PACUETHI.

2 [TocTpoensl rpaduyuecKie 3aBUCUMOCTH OT 3a/IaHHBIX [TAPAMETPOB.

3 CnenaHbl BBIBOJBI.

4 BrInoHeHbI KOHTPOJIBHBIE 33aHUs Ha TeMY J1a00paToOpHO# paObOTHI.

11.3. MeToau4veckue yKa3aHHs JUIs OOYYArOIIMXCS 10 MPOXO0MKICHUIO CAMOCTOSATEIBHON
paboThI

B Xoj¢ BBITIOJHEHUS CaMOCTOSATEIBHONW pa0OThI, O0YUYAIONIUICS BBIOJIHACT paboOTy 110
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpErojaBaTelisi, HO 0e3 ero HEemocpeJICTBEHHOTO
yuacTtus. B mporiecce BBIOTHEHHSI CAMOCTOSATENBHOM paboThl, y oOy4aromierocs GopMupyercs
1eIecoo0pa3Hoe IIAHUPOBAHUE PaboYero BPEMEeHH, KOTOPOE MO3BOJISIET UM Pa3BHBATh YMEHHUS
U HaBBIKM B YCBOCHMU W CHUCTEMAaTH3aIlMM MPUOOPETACMBIX 3HAHWH, 00CCIIEYMBAET BBICOKUI
YPOBEHb YCIEBAEMOCTH B IMEPHOJ OOYYCHHS, IIOMOTAeT IOJIYYUTh HABBIKM ITOBBIIICHUS
poeCCHOHATIBHOTO YPOBHSI.

MeTogudyeckuMl ~ MaTepualaMH,  HAMPaBJSIIONIMMH  CAMOCTOSTEIBHYIO  paboTy
00yYaroIUXCs SABISIOTCS:

—  y4eOHO-METOJNYECKUN MaTepHall 1o TUCIHUILIHHE;

11.4. Metoauueckue yKazaHusl JUIsl OOyYaroIMXCS IO IMPOXOXKICHHIO TEKYILEro
KOHTPOJISl YCIIEBAEMOCTH.

Tekymnii KOHTPOJIb YCIIEBAEMOCTH MPEAyCMATPUBAET KOHTPOJb KadeCTBAa 3HAHUI
00yyaroImuxcs, OCyLIECTBISEMOrO B TEUEHUE CeMecTpa C IIeJbl0 OLEHMBAHUSA X0Jla OCBOEHUS
JTUCIUIUIAHBI.

1. 3ammra 1a6opaTopHBIX padoT
2. BolnosiHeHUe MPOBEPOYHOM pabOTHI O TEME J1a00PaTOPHOI pabOThI
3. pemienue 3a1a4 1o Teme J1a00paTOpHOI paboTHI.

11.5. Meroauyeckue ykazaHusi AJisi 0OyYaroUIUXCsl MO MPOXO0XKICHHUIO MPOMEKYTOUHOM
aTTECTALlNN.

[IpomexyTouHas  arrectanus  OOydYalOIIMXCS  NpeAycMaTpUBaeT  OIICHUBAHHE
IPOMEXKYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAeT B
cedst:

— auddepeHunpoBaHHbI 3ayeT — 3T0 (¢dopMa OUEHKHM 3HAHWM, MOJyYEeHHBIX
00yyaromuMcs Ipu U3yUYeHUH TUCIMILIMHBI, MOCEUICHNH JIEKIUH, BBIMOJIHEHUH JTa00paTOPHBIX
paboT, KOJUIOKBUYMOB, OTBETa TEOPETHUECKOI0 MaTepuasa Ha 3a4€Te C OLICHKOW «OTIUYHO»,
«XOPOILIOY», «YJOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




