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AHHOTaNus

JucuunimHa «XuMus» BXOIUT B 00pa30BaTENbHYIO IPOrpaMMy BBICHIETO 0Opa30BaHUS
— mporpamMy OakajaBpuaTa II0 HalpaBJICHUIO MOArOTOBKM/ —crenuansHocTH 27.03.04
«YmpaBieHue B TEXHHYECKMX CHCTEMax» HaIpaBIIEHHOCTH «YIIpaBieHHEe U HH(OpMaTHKa B
TEXHUUYECKUX cucTeMaxy. JucuurnnmHa peanusyercst kKadeapoit «NeSy.

JlucuuniuHa HaleaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

OIIK-1 «CriocoOeH aHamM3upOBaTh 3314l MPOPECCHOHATBHON ACSITETFHOCTH HA OCHOBE
MOJIO’KEHUH, 3aKOHOB U METOJIOB B 00JIACTH €CTECTBEHHBIX HAyK U MaTEMaTHUKI»

OIIK-2 «CmnocobeHn ¢opMyaupoBaTh 3agadyd NPO(PECCHOHATBHON IESATETLHOCTH Ha
OCHOBE 3HaHU, NPOGUIbHBIX Pa3AeIOB MAaTEMaTHUYECKUX U €CTECTBEHHOHAYYHbBIX IUCIMILTUH
(Mopmyneit)»

CopepxaHue TUCHUIUIMHBI OXBaTbhIBa€T KPYr BOMPOCOB, CBs3aHHbIX ¢ CoaepkaHue
JTUCITUTUIMHBI OXBaTHIBAE€T KPYT BOMPOCOB, CBSI3aHHBIX C O3HAKOMIICHUEM HWCTOPUH XMUMUH, a
TaK)Ke€ C OCHOBHBIMU HAIpPABJICHUSMU U TEHIACHIUSAMH DPAa3BUTHS COBPEMEHHOM XUMHUHU. DTa
HayKa HM3y4aeT MaTepualbHBIA MHp, 3aKOHBI €r0 Pa3BUTHUS, CICHU(DUUECKYI0 XUMHUYECKYIO
dbopMy nBHKEHUS MaTepuu. B mporiecce n3ydeHusi XMMUU BbIpaOaThIBACTCS HAYYHBIN B3I HA
MUp. 3HaHHE XUMHUHU HEOOXOIUMO ISl TJIOJOTBOPHOUW TBOPYECKOM AESITEIBHOCTH OakajiaBpa
M10001 HampaBIEHHOCTU. 3HAHUE XUMHH MO3BOJIET CHOPMHUPOBATH COBPEMEHHOE Hay4dHOE
NPECTaBICHUE O MAaTEPHHU, BEIIECTBE KaK OJHOM M3 BHJIOB JIBIKYILEHCS MaTepuu, MEXaHU3ME
MPEeBpalleHU XUMHUYECKUX COEAMHEHUN, CBOMCTBAX MaTEpHaOB O XMMHUYECKHX MpOIeccax B
coBpeMeHHOU TexHuke. [Ipu m3ydeHnn Kypca XHMHH HEOOXOJUMO MPOYHO YCBOUTH OCHOBHBIC
3aKOHBI, OBNIQJIETh TEXHHUKOW XMMHUYECKHX pPAcdyeTOB, BHIPAOOTAaTh HABBIKM CaAMOCTOSITEIBHOTO
BBITIOJTHCHHS] XUMUYECKUX IKCTICPUMEHTOB M 00001eHus (akToB. [loHMMaHne 3aKOHOB XUMUU
MOMOXET CTYJIEHTY B PEIICHUH JKOJIOTUYECKUX MpoOsieM. 3HaHUE Kypca XHUMHUHU HEOOXOIUMO
Y JUTSI TTOCTIETYFOIIETO YCIEITHOTO N3YUEHHSI CIICIIMATbHBIX JUCIIATUINH.

[IpenogaBanue AMCHUILIUHBI TpeAycMaTpuBaeT cieaytonpe ¢GopMbl OpraHU3aIHNU
yaeOHOro mporiecca: JISKIUH, 1a00paToOpHbIe padOThI, CAMOCTOSATEIbHASI padoTa 00yJaroIerocs,
KOHCYJIbTAITHH.

[TporpaMMoil AWCHMILTUHBI TPEIYCMOTPEHBI CIICAYIOMINE BHJBI KOHTPOJIS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHASI aTTecTalus B hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHS JAUCIIUIUIMHBI COCTABISET 3 3a4eTHBIX eAuHUIL], 108
4acoB.

SA3bIk 00yUeHUS 10 AUCIUTUIMHE «PYCCKHUI».



1. TlepeueHb UTAHUPYEMBIX PE3YIHTATOB OOYUCHHS 110 AUCIUTLIIIHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
YcBoeHHE CTyIeHTaMH TEOPETUYECKIX OCHOB OOIICH XUMHUHM, XUMHUH BOKHEHIINX 3JIEMCHTOB
U UX HEOPraHWYeCKHX COeIUHEHUH, (QopMHUpOBaHME XMMUYECKOTO MBIIUICHUS Y CTYAEHTOB,
pa3BUTHE HABBIKOB HUCIOJB30BaHUS CBEACHUN O (U3HKO-XUMHYECKHX CBOWCTBAX Pa3IUYHBIX
CUCTEM Ul CUHTE3a COOTBETCTBYIOLIMX COCIWHEHUIl, BBINOJHEHHE TEPMOJAMHAMUYECKUX U
KMHETUYECKUX  pacyeToB; MPHOOPETEHHE  HEKOTOPOrO0  OMbITa  AKCIEPUMEHTAIBHBIX
UCCJIEIOBAaHUM Ui pa3pabOTKHM HOBBIX METOJOB CHHTE3a, MPUAAHUS MaTepuagam 3aJaHHOMN
CTPYKTYphl W KOMILIEKca CBOMCTB. [IpeacraBieHne BO3MOXKHOCTH CTYACHTaM pa3BUTh U
MPOJEMOHCTPUPOBATH HABBIKU B 00JIACTH MHHOBAIMOHHBIX TEXHOJIOTHM
JlucuumiiiHa BXOJIUT B COCTaB 00s3aTENbHON YacTH 0Opa3oBaTENbHOW MPOTPAMMBI BBHICIIETO
obpazoBanus (nanee — OI1 BO).

1.2. TlepeuyeHb IUTAHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO TUCIUTUTUHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AUCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0anaTh CIEAYIOUTUMU
KOMIETCHIMSIMU WM WX YacTaMU. KoMneTeHIMy U UHAMKATOPhI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeuenb KOMIETEHIIMIA U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpynna) Kon n HanmeHoBaHue Konx n HauMeHoBaHMEe HHAMKATOpa
KOMIIETEHIINH KOMIIETEHIINH JIOCTHKEHUS] KOMIIETEHIIUU
OIIK-1.3.1 3HaeT OCHOBHBIE MOJIOKEHUS
OIIK-1 Cnocoben ’
3aKOHBI U METO/Ibl €CTECTBEHHBIX HayK U
AHAJIN3UPOBATH
sanaun MaTEMaTUKHU
. | OIIK-1.Y.1 YmMmeeT npuMeHATH 6a30BbIC
npodeccuoHaIbHON

€CTECTBEHHOHAYYHbIC U MaTeMaTUYEeCKHUe
3HAHUS JUI pellieHus 3a1a4
npodecCHOHAIBHOMN 1 TeTbHOCTH
OIIK-1.B.1 Bnaneer HaBbIKaMH peIICHUS
npodeccHOHAIBHBIX 33Jjad Ha OCHOBE
0a30BbIX €CTECTBEHHOHAYUHbIX U
MaTeMaTHYeCKUX 3HAHUHN

O6menpodeccroHanbHbIe
KOMITCTCHIIHH

NeSITEIIbHOCTH Ha
OCHOBE ITOJIOKEHUH,
3aKOHOB M METOJIOB B
obnactu
€CTECTBCHHBIX HAyK H
MaTeMaTHKU

OIIK-2 Cnocoben
bopmynupoBaTh
3a7a9u
npodeccuoHaNbHOM
NeSITeTbHOCTH Ha
OCHOBE 3HaHHUM,
pOUIBHBIX
paszesnoB
MaTeMaTHYECKUX U
€CTECTBEHHOHAYYHBIX
JVCTIATUTHH
(Momyeit)

OIIK-2.3.1 3naeT npoduiabHbIE pa3aessl
MaTeMaTHYECKUX U €CTeCTBEHHOHAYYHbIX
JUCLUIUINH

Ob6menpodeccnoHanbHbIe
KOMIICTCHIINU

2. Mecro nucuuminssl B crpyktype OI1

Jucnunimna Oazupyercss Ha 3HAHUAX, paHee MPUOOPETEHHBIX O0YJaroIIMMHCS MPHU W3YYEHUU
CIIEYIOIINX JUCLHUIUINH:

— MaremaTtuka. AHaTUTHYECKasi TEOMETPUS U TWHEHHas anredpa

— ®@usnka
3HaHMs, TOJIyYEHHBIE TMpPU M3YYEHUM Marepuajga JaHHOM JHUCUUIUIMHBI, HMMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U UCIIOJIb3YIOTCS IIPU U3YUEHUH IPYTUX AUCLMILINH:

— ®usnka




— be3omacHOCTh KHU3HCACATCIIBHOCTH

3. O0BeM U TPYAOEMKOCTh JUCIUTUINHBI
Jlanaple 00 00meM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaM) IpeCTaBICHbI B
Tabnuie 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bceero cemMecTpam
No2
1 2 3
Oowan mpyooemKkocma OuUCUUNIUHDL, 3/ 108 3/ 108
3E/ (4ac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHhuie 3auamus, BCEro vac. 51 51
B TOM YHCIIE:
nexru (JI), (gac) 34 34
npaktudeckue/cemunapckue 3aastus  (I13),
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii npoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (4ac) 57 57
Buo npomesicymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3amer (3auer, Judd. 3au, Hudbd. Hudd. 3ad.
DK% 3au.

EX3

IIpumedanue: xaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue Tpy10€MKOCTH TUCHUTUIMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUIIINHBL, UX TPYAOEMKOCTh

Paznenbl, TeMbI AUCITUTUTHHBI Jlexkmmu | 113 (C3) JIP KII CPC
(dac) (dac) (dac) (dac) (qac)
Cemectp 2
Paznen 1: Beeaenue B XuMuto 2 5 7
Tema 1.1.1TonsiTHE BemiecTBa U 1 1 1

XUMHAYECKOUI pC€aKknuun, OCHOBHBLIC
OIpeICICHUSL.

Tema 1.2 0,5 2 3
CTeXHOMETPHUYECKUE 3aKOHBI.
dyH1aMeHTaIbHBIC TOHSATHS U 3aKOHBI

XHUMHH.




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

0,5

Paznen 2: Ctpoenue BemiecTBa

10

10

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

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

Tema 2.3. XuMu4yeckasi CBI3b, BUJbI
XUMHAYECKOH CBSI3H.

Tema2.4. MeToJ1 BaJICHTHBIX CBS3CH,
KOBAJICHTHAS CBS3b.

Tema2.5. Metoa MONEKyIpHBIX
opOuTae.

Tema2.6. HeBasieHTHBIE THUIIBI CBSI3EH:
HOHHAs CBSI3b, METAIIMYSCKAS CBA3b,
BOJIOpOJHAs CBsA3b, CWIIBI BaH-1ep-
Baannca.

Pasnen 3:XuMHUUECKHE CUCTEMEL.
OO01ue 3aKOHOMEPHOCTH XUMHUECKUX
MIPOILIECCOB.

14

20

Tewma 3.1. DHEpreTuKa XMMHIECKUX
MIPOIIECCOB, BHYTPEHHSISI YHEPTHS,
SHTAJIBINS, YHTPOTIHSL.

Tewma 3.2. sneprus ['m60ca,
HaIMpPaBJIEHHOCTh XUMHUYECKHX
MPOIIECCOB, XMMHUUYECKOE U (pa3oBoe
paBHOBECHE.

Tema 3.3. CKOpOCTb XMMHUECKOHN
peakuu 1 METO/BI €€ PETYINPOBAHMS,
3aKOH JEHCTBUS Macc,

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




Tema 3.5. PacTBOpBl, AuiciepcHbIE
CHCTEMBI, CIIOCOOBI BBIPAYKEHHSI COCTaBa
pacTBOpOB,

Tema3.6. DnexkTponuTuueckas
JUCCOIUAIUS, BOJTHBIC PACTBOPHI
3JIEKTPOJIUTOB, BOAOPOIHBIN
MoKazaresb, peakuu oOMeHa,
TUIPOJIU3 COJICH.

Tema3.7. CpoiicTBa pa30aBICHHBIX
pacTBOPOB HE3JIEKTPOJIUTOB, BOJHBIC
pacTBOPBI ANEKTPOJIUTOB, 3aKOH
pazbasienust OcTBaabaa, 3aKOHbI
Paymns.

Paznen 4. OcHOBEI
AIEKTPOXUMHUUYECKUX IPOIIECCOB.

14

Tema 4. 1.oxuCIUTEILHO-
BOCCTAHOBUTEJILHBIE PEAKITUU

Tema 4.2.XUMHUUECKHE UCTOYHUKHU
AJIEKTPUYCCKOTO TOKA. |'aTbBaHMUECKHE
3JIEMEHTEL.

Tema 4.3. DnexTpoin3, 3aKOHbI
®dapanest.

Tewma 4.4. Koppo3sus u 60ops0a ¢ Hell.

Pazgen 5:CBoiicTBa MPOMBIIIEHHO-
Ba)XHBIX DJIEMEHTOB U UX COCIHUHEHUH

Tema 5.1. Kimacchl XUMHYECKUX
COEAMHEHHH, CBOMCTBA IPOMBILIJIEHHO
Ba)KHBIX DJIEMEHTOB U UX COEIUHEHUH.

Tema 5.2. Xumnueckas
uneHTudukanus. Metoabl
XHMHYECKOT'0 MCCIIEIOBaHUS U aHAJIN3a
BEILIECTB U UX IPEBPAILICHUM.

Hroro B cemectpe:

34

17

57

Uroro:

34

17

57




[IpakThdeckass MOATOTOBKA 3aKIIOYaeTCss B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
oOydJalolmuMuUCs  OMNpelNeleHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yuleit
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepsxaHue pa3/ieloB U TeM JICKIIMOHHBIX 3aHSATHH.
Copep:xanne pa3aelioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.
Tabnuna 4 — Copepkanue pa3iesioB U TeM JICKIIMOHHOTO IHKJIA

Howmep

pasjiena HasBanue u copeprkanue pa3ieinoB U TeM JEKIIMOHHBIX 3aHATUN

Pazmen 1 BBenenue B XuMuio.

Tema 1.1 [lonsiTue BemecTBA M XUMHUYECKOM pEAKIMU, OCHOBHBIC TIIOHATHA U
o ONpeICIICHUSI.

CrexnoMerpuueckre 3akoHbl. OyHAaMEHTaIbHbIE MOHATUSA M 3aKOHBI XUMUU:
3aKOH COXPAaHEHUs Macchl, 3aKOH IIOCTOSIHCTBA COCTaBa BELIECTBA, 3aKOH
KpaTHBIX OTHOLIEHWH, 3aKOH OOBEMHBIX OTHOLIEHWH. 3akoH ABorajipo,
CJICICTBUS 3aKOHA ABOrajpo.

Tema 1.2.

CrniocoObl ompeneneHuss KOJIMYECTBA BEUIECTBA, 3aKOH 3KBUBAJIEHTOB. Pacuér
Tema 1.3. M’ (MOJISIpHBIX Macc SKBUBAJIEHTOB) JJIsl IPOCTHIX BELIECTB, OKCHIOB, KHCIIOT,
OCHOBaHMH, coned. DaKTop SKBUBAJIECHTHOCTH.

Paznen 2: CtpoeHue BellecTna.

OcHOBHBIE CBCACHUA O CTPOCHHU aTOMOB, KBanToBo-Mexanndeckas MOICIb
aroma. OpOuTainb, KBaHTOBbIE yMcia, ypaBHeHue Llpénunrepa, ypaBuenue Jle-
bpoiins, ypaBHenue Ilmanka, npuHuun HeompeaenéHHoctu [eiizenOepra.
OneKkTpoHHO-rpadudecKkue GOpMyIIbl.

Tema 2.1.

[Tepuonunueckuit 3axkon [.M.MenneneeBa, cBa3p I1.C. co crpoeHuem aroma.
[lepuonsl, Tpymnibl, JUaroHalbHAs 3aBUCUMOCTb. 3aKOHOMEpPHBIE W3MEHEHHUS
CBOWCTB OJJIEMEHTOB H coenuHeHHH (3(PQPEKTHUBHBIA paguyc, DSHEPruu
MOHHU3ALMU U CPOJICTBA K JIEKTPOHY, 3JIEKTPOOTPHUIIATEIBHOCTB).

Tema 2.2.

XuMudeckasi CBSI3b, BUJIBI XUMHUYECKOH CBs3U. Bo30yxa€HHOE M HOpMaTbHOE
COCTOSIHME aToma. ['mOpuausanus SJIEKTPOHHBIX  oOsmakoB. CrocoObl
NEPEeKPBhIBAHUS DJIEKTPOHHBIX O0JIAKOB, CHUIMa- IHU-JAeNbTa-TIePEeKPbIBAHMS.
[TpocTpaHcTBEHHAs CTPYKTYpa MOJICKYIL.

Tema 2.3.

MeTo BaJIEHTHBIX CBﬂSCﬁ, CIIoco0 O6p330BaHI/I$I KOBAJICHTHOM CBSA3H METOJ

Tema 2.4. . . .
Jlongona u I'eittiepa. I1oapHOCTH CBSA3M CBOMCTBA KOBAJIEHTHOM CBSI3H.

Meton MOJICKYIISIPDHBIX Op6I/ITaJ'IeI\/’L HOpSI,[[OK H DHCPIrusA CBA3HU. CBHBLIBaIOH_[I/IC

Tema 2.5.
U Pa3phIXJISIONINE OPOUTANIH.

HeBanenrtuslie TUINBI CBA3€H: HOHHAs CBS3b, METAJUIMYECKAs CBS3b,
BOJIOpPOJHAs CBs3b, cuibl Ban-nep-Baansca. Kommnekcuble coequnenus. Ponb
KOMIUIEKCHBIX COEMHEHUH B MPUPOJE U TeXHUKE. Teopusi KpUCTAIIIMYECKOTO
nosig. KonieHcupoBaHHOE cOCTOSIHUE BenlecTBa. TBep/ible BEeleCTBa.

Tema 2.6

Pazgen 3 XHUMHYECKUE CUCTEMBI. O6H.[I/Ie 3aKOHOMCPHOCTU XUMHNYCCKUX ITPOLCCCOB.

DHepreTuka XMMHUYECKHUX MPOIECCOB, BHYTPEHHSSI SHEPrHs, TEMI0BON ekt
Tema 3.1. XUMHUYECKUX peakuui, 1-i, 2-i, 3-il 3aKOHBI TEPMOJAMHAMHUKH, DHTPOMHUS, KaK
(GYHKIMST COCTOSTHUS, SHTAIBIUSA. X UMAYECKHUI MOTEHIIHAIL.

OHEPTHUA FI/IGGC&, HaMpaBJICHHOCTb XUMHWYCCKUX MNPOHCCCOB, XHUMUUYCCKOC H

Tewma 3.2.
(ha3oBoe paBHOBECHE.

CKOpOCTh XMMHUYECKON PEAKIIUH M METOJIbI €€ PETYIMPOBAHHUS, 3aKOH JIEHCTBUS
Mmacc. YpaBHenue ['ynbOepra m Baare. MonekynapHOCTh peakluu, MOPSI0K
peakuuu. 3aBUCHMOCTh CKOPOCTHM XMMHUYECKOW pPEAKIMU OT KOHLEHTPALMH.
KoHcTanTa ckopocTH (pu3N4eCcKUii CMBICIL.

Tema 3.3.

DOHeprus akTUBalUHU, YypaBHeHHEe AppenHuyca, mnpasuio Baurt-T'odda,

Tema 3.4 N o
KaTaJIn3aToOpbl U KaTaquTudyeckue cucreMbl. OCHOBHOM MOCTYJAT XUMUYECKON




Howmep
paznena

Ha3zBanue u conep:kanue pas3ieiioB U TEM JIEKIIMOHHBIX 3aHATHI

KUHETUKHA, KUHETHUYECKOE ypaBHEHHE. BumsHue temmeparypbsl Ha CKOpPOCTh
XMMHUYECKON peakluy, YypaBHEHHE AppeHuyca. MexaHW3M IPOTEKAHUS
KaTaJIUTUYECKUX peakiuii. XuMmudeckoe paBHoBecue npunuun Jle-Ilarensbe.

Tema 3.5

PacTBOpbI, AUCTIEpCHBIE CHCTEMBI, CIIOCOOBI BBIPAKEHHUS COCTaBa PACTBOPOB.
TepMonnHaMuyeckue XapaKTepUCTHKU Mpolecca 0O0pa30BaHMSI PACTBOPOB.
CWIBHBIE U cla0ble AJICKTPOJIMTHI, HOHHBIE PABHOBECHS B BOJHBIX PAaCTBOpax,
MIPOU3BE/ICHNE PACTBOPUMOCTH

Tema 3.6

DNEKTPONUTHYECKAsT JIUCCOIMALIUS, BOJHBIE PaCTBOPBI
BOJIOPOJHBIN IMOKA3aTeNb, PEAKIIMH OOMEHA, THAPOJIN3 COJICH.

AIIEKTPOIIUTOB,

Tema 3.7

CBoiicTBa pa30aBICHHBIX PACTBOPOB HEAIEKTPOIHMTOB, KomuratuBHbIE
CBOICTBa pacTBOpOB, 3akoHBI Paymsa. Kpuockomuss  DOymiImocKomus.
OcmoTnueckoe aasnenne. 3akoH ['enpu. M3oTonnueckuit ko3 uimenr.

Paznen 4.

OCHOBEI OJICKTPOXUMHUYCCKHUX IMTPOLECCOB.

Tema 4.1.

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKluu, 3J'I€KTpOHHBII71 6anch,

MOJIHpHBIC MAacCChl OKBUBaAJICHTOB OKHMCJIHUTECIIAA 1 BOCCTAHOBUTCIIA.

Tema 4.2.

XUMUYECKUE HMCTOYHUKH DIIEKTPUYECKOrO TOKa. I'albBaHMYECKHE JJIEMEHTHI,
CTaHJAPTHBIC JJIEKTPOJHBIC IOTEHUHAbl. J[BOMHOW DSJIEKTPUYECKHU CIIOH.
VYpasuenune HepHcra. PaBHOBeCHBIN. 31eKTpoAHbIN noTeHIMan. CTaHIapTHBIN
BOJOPOAHBIN JIEKTPOJI.

Tema 4.3.

9HeKTp0J’II/I3, 3aKOHBI CDapaz[eﬂ KaTO,Z[HbIe W aHOJHBIC ITPOICCChI PAaCTBOPOB U
PpacIiIaBoOB 3JICKTPOJIUTOB.

Tema 4.4

Kopposus u Oopbba ¢ Hell. VYpaBHEHHS KOPPO3HMHBIX TMPOIECCOB C
KHUCJIOPOJIHOM M BOJOPOIHOM Aenossipu3anueid. CriocoObl 3alUuThl OT KOPPO3UU
— XUMHUYECKHUE, DIEKTPOXUMHUYECKHE (METaUIMuecKue- KaTOAHbIC, aHOIHbIE
NOKpbITHUS). JlernpoBanue MeTaJljIoB.

Paznen 5.

CsoiicTBa IIPOMBIIIJICHHO Ba’XHBIX 3JICMCHTOB M HX COCIUHECHUMH. IMMOJIYYCHHC
METaJLUI0B. MeTalIndeCKUe CILIaBEI M KOMIIO3HTEL.

Tema 5.1.

Krnaccel XUMHYECKHX COCAMHEHWH, CBOWCTBA MPOMBIINUICHHO BaXKHBIX
JJIEMEHTOB U UX coennHeHni Komnosunnonneie matepuansl. Kepmersl. Xumus
metamios (Al Fe, Sn,Pb,M0) Xumust nemeramios: C,Si,S , dymrepen, kapOuH.
Tormmmea (TBEpHOE, KUAKOE, Ta3oBOE), CMA30YHBIE MaTEPHAaJbl, MOTOPHBIE
Maca.

Tema 5.2.

Xumuyeckass wujaeHTUGUKanKUA. MeToabl XHMHUYECKOTO HWCCIIEIOBaHUS W
aHaJM3a BEUIECTB M MX NpeBpauieHui. KadecTBEHHBIH M KOJIMYECTBEHHBIN
aHanus. (I'paBUMeTpuYecKuil, THTPUMETPUUECKUN, KOMILJIEKCOHOMETPUUECKUN
METO/bl aHAIN34).

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUS
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

N3 Hux Ne
Ne | Tewmsl npaktuueckux | @opmel mpakTuyeckux | TpynoeMKOCTb, |MpaKTUYECKOH |paziena
n/n 3aHATHH 3aHATHH (gac) MOJITOTOBKH, | TUCIIHIT

(gac) JIHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO




4.4. JlaGopaTopHbIE 3aHATHS
Tembl 1aOOPaTOPHBIX 3aHATHHA U UX TPYAOEMKOCTh MPUBEICHBI B TaOHIIE 6.

Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
No Tpyoemko MpaKTHYECK | pasaen
W HaumenoBanne 1abopaTtopHbIX padboT oo, (uac) oi a
MOJrOTOBK | JIUCITHIT
u, (4ac) JIMHBI
Cemectp 2
1 | Crexuomerpuueckue 3aKoHbl. DyH1aMeHTaNbHbIE 2 1
MOHATHUS ¥ 3aKOHBI XUMUU. CIIOCOOBI OIIpeIeIICHUS
KOJINYECTBA BEIIECTBA.
2 | Onpenenenne M’ skBHBaNIeHTa METAILIA. 3 1
Omnpenenenne  TemaoBoro  dpdexkra  peakuuu 4 3
3 | HeWTpaTu3aIKH.
4 W3mepenne u pacyeT 3JIEKTPOAHBIX TTOTCHIIMAIOB 4 4
MetaiioB 1 DJIC ragpBaHUYECKUX DJIIEMEHTOB.
XumHuUecKass W AJIEKTPOXHUMHUYECKas KOppO3us, 4 4
HccnenoBanue KOPpO3UH METAILIOB M OIpEesiCHUE
UHTUOMTOPHOTO Y deKTa
Bcero 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IIIAaHOM HE MPEIYCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaronuxcs
Buiel caMocTosITeNIbHOM pabOThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TaOIHUIE 7.

Tabnuna 7 — Bunibel camocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh

. Bceero, | Cemectp 2,
Bua camocrositensHOM paboThI

qac qac
1 2 3
H3y4eHne TeOpeTHUECKOro MaTepuana 30 30

quciumingel (TO)

PacuetHo-rpaduueckue 3aganus (PI'3) 2 2

[ToaroroBka K TEKyIeMy KOHTPOIIIO

ycneBaemoctu (TKVY) ! !
Jomamraee 3amganue (/13) 10 10
IToaroToBka K MpOMEKyTOYHOU 6 6
attecranuu (ITA)

Bcero: 57 57

5. IlepeueHb yueOHO-METOINYECKOTO OOECIICUEHUS
JUISL CAMOCTOSTEITEHON PabOThI 00YUYAIOIIUXCS IO AUCITUTUTHHE (MO/TYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSTENbHOW paboThl 00y4aromuxcs yKa3aHbl B
. 7-11.




6. IlepeueHb MeUaTHBIX U FIEKTPOHHBIX YUEOHBIX U3TaHUI

[lepeueHb eYaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3IaHUH TIpUBEIeH B Tabmuile 8.
Ta6mumia 8— [lepeueHb MeYaTHBIX U AIEKTPOHHBIX YYCOHBIX U3JaHUN

Mudp/ URL anpec

bubnuorpaduyeckas ccpiika

KommgectBo
AK3EMILISIPOB B
OuOIHOTEKE
(xpome
AIIEKTPOHHBIX
9K3EMILISIPOB)

https://urait.ru/bcod
/388983

I'munka, H. JI. O6mas xumus B 2 T : y4eOHUK IS
akagemudeckoro Oakanaspuara / H. JI. ['uHka ; mox
penaknueii B. A. [TonikoBa, A. B. babkosa. — 19-e u3.,
nepepad. u gon. — Mocksa : M3natenscTBo HOpaiiT,

2016. — 729 c. — (bakanaBp. AkajieMHYeCKUH KypC). . —
Texct : anexrponnslii / ObC KOpaiT [caiiT].

https://urait.ru/bcod
e/432806

OO1mmast ¥ HeopraHuyecKasi XuMus. 3aJJauHuK : yaeOHOe
nocoowue tst akageMudeckoro 6akanaspuara / C. C.
babkuna [u np.] ; mox penakuueit C. C. babkunoi, JI. /1.
Tomuuo#t. — Mocksa : U3natenscTBo FOpaiit, 2019. — 464
c. — (bakanaBp. Akagemuueckuii kype). — ISBN 978-5-
534-01498-3. — Texcrt : anekrponnsii // ObC KOpaiit
[caiiT]

OKHUCIUTENBHO-BOCCTAHOBHUTEIBHBIE MTPOIIECCHI : |
DnekTpoHHBIH pecypc] : yuebHoe ocodue / T. E. Kpsiiosa,
T. . ®omuuena ; C.-ITerepb. roc. yH-T a3pOKOCM.
npuOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBbIE JIaH. - CaHKT-
ITeTepOypr : U3n-Bo I'VAII, 2019. - 77 c.

Xumus. OCHOBHbBIE CTEXUOMETPUYECKHE 3aKOHbI, CTPOCHUE
BEIIECTBA, TEPMOIMHAMHKA, KHUHETHKA, PACTBOPHI,
ANEKTPOXUMHUSL: [2neKTpoHHBIN pecypc] :
yaebnoe nocodue / T. E. Kpeutosa, T. 1. ®omuuena ; C.-
[Terep®. roc. yH-T a9pOKOCM. MPUOOPOCTPOEHUS. -
OneKTpoH. TeKcToBbIe aH. - CankT-IlerepOypr : M3a-BO
['VAIL 2020. - 148 c.

54 X45

Xumus : yaeOHHK s By30B / A. A. T'ypoB [u 1p.]. - 2-¢
u3n., crep. - M. : U3n-so MI'TY um. H. O. baymana, 2004. -
784 c.

15

OO6mas xumus : [ DIEKTPOHHBIH pecypc] : yueOHO-
metoandeckoe nocodue / T. E. Kpwutosa ; C.-Ilerepb. roc.
YVH-T a3POKOCM. IPUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBBIE
nman. - CII6. : U3n-Bo I'YAIL 2016. - 98 c.

54 A95

JlabopaTopHble U ceMUHAPCKHE 3aHATHS 10 O0IIeH 1
HEopraHnyeckoil xumuu : yueoHoe rnocodue / H. C.
AxwmetoB, M. K. A3u3zoBa, JI. . bageiruna. - 6-e usm., crep.
- CIIO. : Jlanb, 2014. - 367 c.

10

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

I'ensman, M. U. Heoprannueckast xumust : yueOHoe
nocobue / M. U. I'enbman, B. I1. FOctparos. — 2-e uzn.,
crep. — Cankr-IletepOypr : Jlans, 2009. — 528 ¢. — ISBN
978-5-8114-0730-9. — TexcT : aneKTpoHHBbIH // JIaHb :
JJIEKTPOHHO-0MOIMOTEYHAsI CHCTEMA.

54 E55

OcHoBBI 00111e# XUMUH : yueOHoe nmocodue / B. 1.

20




| Engumos. - 2-¢ u3a. - M. : THOPA-M, 2017. - 256 c. |

7. IlepeyeHb MEKTPOHHBIX 00OpPa30BaATEIbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMM YHUKAIIMOHHOH ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB uH(OPMAIIMOHHO-
TEJIEeKOMMYHUKaMOHHONU ceTu «MHTepHeT», HEOOXOAUMBIX MJii OCBOCHHS TUCIHILIMHBI

npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepeueHb JIIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-

TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHET»

URL anpec

HaumenoBanue

http://www.xumuk.ru/

CaliT 0 XuMuu

http://www.hemi.nsu.ru

OCHOBBI XUMHUH:

00pa3oBaTeNbHBIHI

CalT JJIs1 CTYJCHTOB
http://lib.aanet.ru/jirbis2/index.php? DNEeKTPOHHBIC
option=com_content&view=article&id=28&Itemid=393 pecypesl

OMOIMOTEKH

8. Ilepeuenp nH(pOPMALIMOHHBIX TEXHOIOTUI

8.1. [lepeyeHb TPOrpaMMHOTO OOECHECUCHUS, HCIOJIB3YEeMOT0 IPH OCYIICCTBICHUU
00pa3oBaTeNILHOTO MPOoIecca MO JUCIUILTHHE.
[lepedeHpb UCTIONB3yEMOT0 IPOTPAMMHOTO OOecTieueH s npeacTaBiieH B Tadmuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t

HaunmenoBanue

He npenycmorpeno

8.2. [lepevenb MHGOPMAIIMOHHO-CIIPABOYHBIX CHUCTEM, HCIOJIB3YyEMBIX TPU OCYIIECTBICHUH
00pa3oBaTeNbHOTO MpOoIecca MO JUCIUILTHHE
[lepeyeHb WCMONB3YEeMBIX WH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM MPEJCTABICH B

Tabnuie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne i/t

HanmMmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a

CocraB MaTepHaHBHO'TeXHquCKOﬁ

0a3pl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS

00pa30BaTeILHOTO TpoIiecca MO TUCITUTUTHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHUYECKON 0a3bl

Ne
/o

HanmeHoBaHMe COCTaBHOM 4acTH MaTCpI/IaJIBHO-TeXHI/I‘{CCKOI‘/’I 0a3bl

1 | JlekurioHHAast ayAUTOPHS C UCIIOIH30BAHUEM JIEMOHCTPAIIMOHHBIX TaOIHUIT U CXEM,
[Tepuoandeckoit cucreMbl XuMudeckux snemenToB J[.M.MenneneeBa, 06pasion
MHHEPAJIOB, MOJIEJIEN MPOCTPAHCTBEHHBIX PENIETOK.

2 CHCI_II/IaJ'II/BI/IpOBaHHa}I XUMHUYCCKas na60paTopH;1 C HCIIOJBb30BaHHUEM
ACMOHCTpPAallMOHHBIX IIJIAKATOB, na60paTopHHx CTCHJA0OB M YCTAHOBOK IJIA OIMPEACIICHUS
OKBHUBAJICHTA MCTaJlJIa, U3SMCPCHUS SJICKTPOAHBIX TOTCHIHAJIOB, CKOPOCTH KOPPO3UHU-



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

METAJIJIOB - MUJUTUBOJIbTMETPBI; aHAIUTUYECKUE U 3JICKTPOHHBIE Bechl; JabopaTtopHbie pH-
METPBI, HEHTPUDYTU U KAITOPHUMETP.

10. OneHouHBIE CpeICTBA ISl TPOBEICHUSI IIPOMEXKYTOYHOM aTTECTALIUH
10.1. CocTaB OIICHOYHBIX CPEACTBAJS MPOBEACHUS IMPOMEKYTOYHOM aTTECTAIlUH
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI POMEKYTOYHON aTTeCTallun

Buj npomexxyTouHOM aTTecTaluu IlepeueHb OLICHOUYHBIX CPE/ICTB

JuddepeHpoBaHHbIN 3a4ET Crnucok Bonpocos;

10.2. B xauecTBe KpUTEpHEB OIIEHKH YPOBHS CHOPMUPOBAHHOCTH (OCBOCHHMS)
KOMIIETSHIIHI 00YJarOIUMUCS IPUMEHSIETCS S-0aibHas IIKaia OICHKH COPMUPOBAHHOCTH
KOMIIETEHIIHIA, KOTOpas puBe/ieHa B Tabnuie 14. B TedyeHne cemecTpa MOXKET UCTIOIb30BATHCS
100-6annpHast mIKaia MOAYJIbHO-PEUTUHTOBOM CUCTEMBI Y HUBEPCHUTETA, ITPABHIIA
UCIIOJIB30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurepuu onieHKH ypoBHS chOPMUPOBAHHOCTH KOMIETCHITHI

Or11eHKa KOMITETEHIUI

Xapakrepuctvka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHad mIKama paKTep (bopvmp

— oOyuaronuiics TJIIyOOKO W BCECTOPOHHE YCBOMJ IPOrPaMMHBIN
MaTepHal;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIHFHO U TPAMOTHO €T0 M3JIaracrT,

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIUTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJOKCHHS C TIPAKTUICCKOM
JIESITCIIBHOCThIO HAIPABJICHMS,

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNUaIN3UPOBAHHBIX TOHITHH.

«OTIIMYHO»
<(Ga4YTCHO»

— o0yyarouiicss TBEPI0 YCBOMIJI MPOTPaMMHBIN MaTepuan, TpaMOTHO U
M0 CYIIECTBY W3JIaraeT ero, Onupasch Ha 3HAHUS OCHOBHOMU
JTUTEPATYPHI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBA€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeTbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKCHUS,

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BJIaJICET CUCTEMOM CTelUaIn3uPOBAHHBIX TOHSITUH.

(XOPOLIO»
GaduTCHO»

— o0yyaronuiicss yCcBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYUIECTBY M3J1araeT €ro, OMMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhI;

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— HCTIBITBIBAET 3aTPyJHEHHMsS] B TNPAKTHUYECKOM NPUMEHEHHWU 3HAHUHN
HaIpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbI€ MTOJI0KEHHUS,

— 3aTpyaHsieTcs B GOpMYIUPOBAHUN BBIBOJOB M 0000IICHUIA;

— YaCTUYHO BJIAJIEET CUCTEMOM CIENMAIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— oOyyaromuiicss He YCBOWJI 3HAYUTENbHOM 4YacTh MpPOrpaMMHOrO

MaTepHrana;

«HEYJIOBIIETBOPUTEBHO» | — IONMYCKAeT  CYILECTBEHHblE  OIMMOKM M HETOYHOCTH  NpHU
«HE 3aU4TCHO» paccMOTpeHHH pobiieM B KOHKPETHOM HarpaBlICHUH,

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM NMPUMEHEHUH 3HAHMUIA;

— HE MOXET apryMEHTHPOBAaTh HAYUHbIE MOJI0KECHHUS;




Or11eHKa KOMITETEHITUHN

XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0ayuipHas mIKaia PaKTep (bop

— He (hOpMYITHPYET BBIBOAOB U 0O0OIIICHHIA.

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTePUAIIBI.
Bomnpocsr (3amaun) asis 9K3aMeHa mpecTaBiIeHbl B Tabmauie 15.

Tab6muia 15 — Borpocs! (3agaun) 115 2K3aMeHa

Kon
Ne i/t [Tepedyens BonpocoB (3a1a4) 1 IK3aMeHa HHMKaTOpa
Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO
Bompocsr (3agaun) s 3aueta / qudd. 3aueta npepcraBieHsl B Tabnuie 16.
Ta6mmma 16 — Boripocs! (3amaun) nis 3auera / audd. 3adera
Kon
Ne i/ [Tepedyens BonmpocoB (3a1a4) 1S IK3aMeHa HHMKaTOpa
1. KBaHTOBO-MeXaHUYeCKast MOAEIb CTPOCHUS aTOMa. OIIK-1.3.1
OIlK-2.3.1
2. Atom. [Tpunuun nHeonpenenenHoctu I'eiizenOepra. YpaBuenue /e OIIK-1.3.1
bpoiins. BonHoBast pyHKIus. OIlK-2.3.1
3. VpaBuenue llpenunrepa. KBanroselie uncna. [IpuHiun 3amnpera OIIK-1.3.1
[Taynu. IIpaBuno Xynna, KineukoBckoro OIlK-2.3.1
4, [Tepnonuueckas cucrema J[.1. Menaeneesa OIIK-1.3.1
OIlK-2.3.1
5. [lepnoiMYHOCTh U3MEHEHUS CBOMCTB JIEMEHTOB: paJuyC aTOMOB U OIIK-1.3.1
MOHOB, YHEPIMH HOHU3ALUH, CPOJCTBO K DJIEKTPOHY, OIIK-2.3.1
3IEKTPOOTPUIIATENIEHOCTD, OKUCIUTEIHHO-BOCCTAHOBUTEIbHAS
criocoOHocTh. CBsi3b I1.C. co cTpoeHnnemM atoma.
6. OcHOBHBIE THUIIBI XUMHUYECKOH CBA3U. KoBaneHTHas CBA3b OIIK-1.3.1
OIlK-2.3.1
7. Teopus rubpuau3anu U reomeTpust Mosekyi. IloaspHocTs u OIIK-1.3.1
MOJIIPU3YEMOCTh KOBAJIEHTHOW CBS3M U MOJIEKYII OIlK-2.3.1
8. Me:xmonexynspHble B3auMmozeiicTsus. BogoponHas cBsi3b. OIIK-1.3.1
OIIK-2.3.1
9. XuMuyeckasi TepMOIMHaMUKa OIIK-1.3.1
OIIK-2.3.1
10. XuMuyeckasi KHHEeTHKa. XMMHUYECKOe paBHOBECHE. OIlK-2.3.1
11. PactBopbl. CiocoObI BeIpaskeHUsI KOHLIEHTPAIlUK PacTBOPOB. OIIK-1.3.1
CBolicTBa pacTBOpOB OIlK-2.3.1
12. HucnepcHble cucteMbl. [I0BEpXHOCTHBIE SIBICHUSA OIIK-1.3.1
OI1K-2.3.1
13. PacTBOpBI 371€KTPOIUTOB. DIEKTPOIUTHYECKAST JUCCOLIUALUS OIIK-1.3.1
OI1K-2.3.1
14. Juccouunanus Boabl. /luccomuanus KUCIOT U OCHOBAHUM. OIIK-1.3.1
Bonopoanslii mokazareib OIIK-2.3.1
15. [TpousBenenue pactBopuMocTH. IOHHO-0OMEHHBIE peaKIuy. OIIK-1.3.1
I'uponus coneil. OIIK-2.3.1
16. OKHUCIATENBHO-BOCCTAHOBUTEIHHBIC PEAKITUHI OIIK-1.3.1
OIIK-2.3.1




17. [TonsTHEe «2AEKTPOIHBINA MOTEHIHATY. DIEKTPOXUMUYECKUE OIIK-1.3.1
MpoLeCcChl. DIEKTPOJIN3 PACIIABOB U PACTBOPOB OIlIK-2.3.1

18. O6mue cBoiicTBa MeTauioB. Kopposus meTamioB. MeTo bl 3alTUThI OIIK-1.3.1
OT KOPPO3UH OIIK-2.3.1

19. KoncTpykimonnusie MeTaiuibl. Amtomunuid. XpoM. XKene3o OIIK-2.3.1
OIIK-1.3.1

OIlK-2.3.1

20. [Tonumepsl. OIIK-1.3.1
OIlK-2.3.1

21. Xumuueckast uieHTH(GUKALKs, aHaIU3 BEeIECTBA OIIK-1.3.1
OIlK-2.3.1

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI
Mpe/CTaBIeHbI B Tabuie 17.
Tabnuna 17 — Ilepeyers TeM JUisi KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

No 1/ [TpumepHBIii TepeueHb TeM ISl KypCOBOTO MPOEKTUPOBAHUS/BBINOIHEHUS
B KypCOBOil paboThI

Y4eOHBIM IUTAHOM HE MIpEaAYCMOTPCHO

Bompocel st mpoBeneHuss TPOMEXYTOYHOM aTTeCTalluM B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpumepHBbIii IepedeHb BOITPOCOB ISl TECTOB

Kon

Ne /i IIpuMepHBIii IIepeYeHb BOIIPOCOB ISl TECTOB
WHJUKATOpa

V4eOHBIM IJIAHOM HE MpeaAyCMOTPCHO

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIOUIUXCS 3a0YHON (OPMBI
o0OydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OLICHUBAHHS
UH/IMKATOPOB, XapaKTepU3YIOIIMX 3Tanbl (HOPMUPOBAHMS KOMIIETCHLMH, COJepKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYyOIUX TOPSAOK M MPOLEAYPY
NPOBEIEHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTaluy 00y4aroIuXxcs
I'VAIL

11. Metoauyeckue yKa3aHus 111 00y4YaromUXCs 10 OCBOCHUIO JTUCITUTUTHHBI

[lenbpr0 AWCHMILTAHBI SIBJISCTCS — TOJNyYEHHUE CTyJICHTAaMH HEOOXOIUMBIX 3HAHWH,
YMEHHI U HAaBBIKOB B OOJIACTH XHMMHHU, YTO MO3BOJIUT MM YCIICUIHO peliaTh TEOPETUYECKUE U
MPAKTHYECKHE 3aJaddl B 0O0JIaCTH  cHcTeM ympaBiieHus. OOydJarommecs JIOHKHBI OCBOUTH
TUCITUIIIMHY Ha YPOBHE, MO3BOJSIONIEM UM OPHEHTUPOBATHCS B allTOPUTMAX, MATEMaTHYECKUX
Mojesx u merogax CAY, KOTOpble MOTYT NMPUMEHSTHCS B Pa3HBIX OOJACTAX JEATEIHbHOCTH
WCCIIeIOBATENs, IMOJIYUYMBILETO TMOATOTOBKY IO 00pa3oBaTelbHON mporpamme OakaiaBpa
27.03.04 «YnpaBieHus: B TEXHUYECKUX CUCTEMAX)»

11.1. Metoauueckue yKa3zaHUs JIs OOYYAIOIIUXCS 10 OCBOCHHUIO JIEKIIMOHHOTO
MaTepuaia




OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JI0kKEeHHe ydeOHoro marepuana. Ha3HadeHune cOBpEeMEHHOM JeKIuU B
paMKax IUCIHMIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALMIO TIO TeME, 2 B OCBOCHHUH
(GyHAaMEHTaIbHBIX MpOOJEeM JUCLMIUIMHBI, METOJOB HAy4yHOrO II03HaHMS, HOBEHIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO QYHKIUH. JIeKius packpblBaeT NOHATUIHBIN anmapar
KOHKPETHOW 00sacTé 3HaHUs, €€ IpoOJIeMbl, JAaeT LEJIbHOE INPEACTaBIEHUE O AUCIUILUIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYarOMUMUCS JIGKIIMOHHOTO MaTepraa;

— T[IOJIyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HaHUH, YpPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— TOJIyY€HHE OIbITa TBOPUYECKOI pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE NPOPECCUOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETYy H
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIUIECHUS.

— MOSABJIEHUE HEOOXOJUMOro HHTEpeca, HEOOXOAUMOro JUIs CAMOCTOSATENILHOM padoThI;

— TIOJlyueHHE 3HAaHUKW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKM U TEXHUKH U O
IIPOTHO3€ WX Pa3BUTH Ha OJIKaNIINe TO/IbI;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuay (BbIACIATH TJIaBHBIE MBICIU U
HOJIOKEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh MX B  Pa3IMYHbIX
(bopMynupoBKax);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JlekuMOHHBI MaTepHall MOXET COIPOBOXKIATbCA JEMOHCTpauued CIaiJoB H
UCIOJIb30BAaHUEM pa3aTOYHOIO MaTepuaja IpU IMPOBEIEHUM KOPOTKHX JUCKYcCHH 00
0COOEHHOCTSIX TPUMEHEHHS OTJEIIbHBIX TEMATHK 0 JUCIUTUIMHE.

CTpyKTypa Mpe1ocTaBIeHUs JICKIIMOHHOTO MaTepuaa:

— Bcrynnenune — yacth JeKuuu, 1elb KOTOPOH - 3aMHTEPECOBAaTh M HACTPOUTH ayAUTOPHUIO Ha
BOCTIpHsITHE y4eOHOro Martepuana. B ero cocraB BXomsAT: (OPMYIHPOBKA TEMBI JEKIIHH,
XapakTepUCTHKa ee Npo(ecCHOHANbHON 3HAYMMOCTH, HOBU3HBI U CTENEHU H3yYEHHOCTH,
[EeNW JIEKIWW; W3JIOKEHHWE TUTaHa JIEKIWH, BKJIIOYAIOIIETO HAMMEHOBAHUS  OCHOBHBIX
BOIPOCOB, MOJUIEKAIIMX PACCMOTPEHHUIO Ha JIEKIMM; XapaKTEepUCTHKA PEKOMEH]yeMOM
JUTEPaTyphl, HEOOXOMWMOW JJIsi OpraHW3allMd CaMOCTOSITENIbHOW pabOThI CTYICHTOB;
peTpOCHEeKIUA-HAIOMUHAHKE O BOPOCAX, PACCMOTPEHHBIX HA MPOLUION JIEKIIUH, CBSI3b UX C
HOBBIM MaTepHaJIOM, YKa3aHHWE Ha €ro poJib, MECTO W 3HAUCHHE B JTAHHOHN IHCHIUIUIAHE, a
TaKXe B CUCTEME JIPYTUX HayK.

— OcHOBHasg 4YacTh - W3JIOKEHHE COJIEPKAHHUS JIEKIIMA B CTPOTOM COOTBETCTBHH C
MIPEJIOKEHHBIM IIIAHOM. BKIIOYaeT pacKpbIBAIONIUMN TEMY JIEKIUHW KOHLENTYaJIbHBIA WU
(dakTHUecKuil MaTepual, €ro aHajlu3 M OLEHKY, pa3JInYHble CIOCOOBl apryMEHTAlMH U
JI0Ka3aTeIbhCTBA BBIIBUTAEMBIX TEOPETHUECKUX TIOJIOKECHUH.

— 3akirodeHue - MojBeJieHHe oOIIero uTora JeKIuu, o0o0IeHne MaTepuana, (popMyanpoBka
BBIBOJIOB T10 T€Me€ JIEKIIMU; OTBETHI HA BOIIPOCHI CTY/IEHTOB.

— Jlns Hajymekamiero OCBOCHHUSI Kypca XHWMHUHU HCIIOJIB3YIOTCS CIIEIHAbHBIC HAarJsIIHBIC
CpeZCTBa, C MOMOIIBI0 KOTOPBIX MOKHO TIepelaBaTh CTyIeHTaM HH(POPMAIIUIO O BEIIECTBAX,
00BEKTax U CyliecTBe (U3NYECKHX U XMMHUYECKUX MpeBpauieHuil. J[eMoHCTpalus OIbITOB,
MOJIENTN KPUCTAILUTMYECKUX PEIMETOK, TAOIHIIBI U TUTAKATHI C SHEPTETHYECKIMH JHarpaMMaMy
00pa30BaHUs MOJIEKYJI, peaKLui ¢ KaTaliu3aropamMu U 6e3 HUX U T.1.

— OcymecTBieHHe KOHTPOJIS 3a BEACHHUEM CTYyJISHTaMH KOHCIIEKTa JIEKIWH;  OKa3zaHHUe
CTYZICHTaM TIOMOIIM B BEJCHWH 3allMCH JICKIIMK (aKIEHTHPOBAaHUE M3JIOKEHUS MaTephalia
JIeKIMH, BBIJIENIEHHE TOJI0COM, MHTOHAIIMEH, TEMIIOM peud Hanbosee BaXKHOM HH(popMaluy,
UCTIOJIB30BaHUE Tay3 IS 3aIHCH TaOJIHUII, CXEM)




11.2. Meroauyeckue yka3aHUs MJisi OOYYAIOIMIUXCS IO BBIMOJTHEHHUIO J1IA0OPAaTOPHBIX
pabor

B xoxe BeimonmHeHUs 1abOpaTOPHBIX pabOT OOyYalOMUNUCS JIOJDKEH YIIIYOUTh |
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOU METOJMKOW M TEXHUKOMN
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 00ydaromerocs.
BrimonHnenue m1adopaTopHbIX pabOT COCTOMT U3 IKCIEPUMEHTATbHO-TIPAKTHYECKON, pacdyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BreimonHenue mabopaTopHbIX pabOT OOYYAIOIIMMCS SIBJISETCS HEOTHEMIIEMOUW YaCThIO
U3YYEHUS JUCIUIUIMHBL, ONIpEeNenseMOoll y4eOHbIM IUIAaHOM, M OTHOCUTCS K CPEICTBaM,
00eCTIeYNBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOLECCOB, SBIEHU U OOBEKTOB,
M3y4aeMbIX B paMKax JJaHHOW JUCIUIUINHBL,

— 3aKpeIuvieHHe, Pa3BUTHE M JeTalu3alus TEOPETUYECKUX 3HAHWM, MOJyYEeHHBIX Ha
JCKIUSX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH JTUCIUILIIHE;

— TpUOOpEeTeHWE  HABBIKOB  CAMOCTOSATEIBHOW  paboTel ¢ 1a00paTOpHBIM
000py/TI0BaHHUEM U TPUOOPAMH.

3amanue U TpeOOBaHUA K IIPOBEASCHUIO JIA0O0OPATOPHEIX paboT
3amanre W TpeOOBaHUS K BBIMOJHEHUIO JIAOOPATOPHBIX PAOOT MPHUBEICHBI B METOIUYECKHX
YKa3aHUSX:

- XuMust : XUMUYECKHE PEaKIliH, BbI3bIBAIOIINE JICKTPUUCCKHI TOK, JICKTPOIHBIC

MOTEHILMAJBI ¥ SJIEKTPOIBUKYIINE CUJIBI : [ DIEKTPOHHBIN pecypc] : MeTOIUYECKUEe yKa3aHus K
BBITIOJTHEHMIO JIabopaTopHoii padoTsl / C.-Iletepl. roc. yH-T a3poKocM. TPHOOPOCTPOCHHS
coct.: }0. C. Hukonaes, T. E. KpbuioBa. - Dnektpon. TekcroBbie aad. - CII0. : U3n-so ['YAII,
2015.-19c.

- Xumus. TemnoBoi 3¢ heKT (SHTATBINA) XMMHUYECKON peaKIuu : [ DICKTPOHHBIN
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 : DKBUBAJICHT. 3aKOH YKBUBAJICHTOB : [ DIEKTPOHHBIN pecypc] :
METOAMYECKHE yKa3aHHsI 10 BBIIOJIHEHUIO 1abopaTtopHoii pabotel / C.-Ilerepl. roc. yH-T
a’pokocM. pubdopoctpoenus ; coct.: T. E. KpbutoBa - DnektpoH. Tekcrosble naH. - CII06. : U3a-
Bo ['YAII, 2021. - 19 c.

- Xumus. Kopposus metamios : [ DneKTpoHHBIN pecypc]| : METOAMYECKHE yKa3aHus
0 BBIMOJHEHUIO JTJabopaTopHbIX padoT / C.-IleTep0d. roc. yH-T a9pOKOCM. MPUOOPOCTPOCHHUS
coct.: 1O. C. Hukomnaes, T. E. KpsioBa. - DnektpoH. TekctoBbie aad. - CII0. : U3n-so ['YAII,
2016. - 27 c.

CrpykTypa u dhopma oTyeTa 0 1abopaTOpHOH paboTe
1. Ilenp paboTHL.

2. JlaGopaTtopHoe 0060pyIOBaHHE.

3. OmnwucaHue SKCIIEPUMEHTA.

4. OOpaboTKa pe3ynbTaToB
TpeboBannsa kK 0hOPMIIEHHIO OTYETA O JIAO0OPATOPHOH padboTe




OTuéT MOIDKEH CO/IePKATh TUTYJIBHBIN JIHCT, @ €T0 CO/IepPIKaHNe COOTBETCTBOBATH O(hOpMIICHHIO,
cornacHo ['OCT 7.32-2017. (3amonHeHHBbIE TAONIHUIBI C MOJYYEHHBIMH 3KCIIEPHUMEHTAIbHBIMU
naHHbiMM) HopmaTuBHast JOKyMeHTanusi, HeoOXxoaumas Uit O(QOpMIICHHS, NpUBEACHA Ha
anekTpoHHOM pecypee 'Y AIL https//guap.ru/standart/doc

1. BrimonHeHbI HEOOXOTUMBIC PACUETHI.

2 [TocTpoens! rpaduyueckre 3aBUCUMOCTH OT 3a/IaHHBIX MTAPAMETPOB.

3 CraenaHbl BBIBOJIBL.

4 BrImotHeHbI KOHTPOJIBHBIC 3a/IaHKsI Ha TeMY J1a00paTOpHOI paboTHI.

11.3. Mertoauueckue ykazaHus UIsl OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHbHOM
paboThI

B xo/e BBINIOJHEHUSI CAMOCTOSTENILHOW PabOThI, 0OYUYAIOIIMICS BBIOJHSICT paboTy 1Mo
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IPEIoaBaTelis, HO 0e3 ero HemocpeJICTBEHHOIO
YYaCTHS.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocst (GhopMupyercs
nesiecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE TO3BOJISIET UM pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU W CHCTCMATHU3ALIUH HpI/IO6pCTaeMI)IX 3HaHI/If/'I, oOecrieunBaeT BBICOKHI
YPOBEHb YCIIEBAEMOCTH B TIEPUOJ OOYUYEHHs, MOMOTAaeT IIOJIyYUTh HABBIKH ITOBBIIICHHUS
poEeCCHOHAIBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMH,  HANpPaBJSIONIMMU  CAMOCTOSITCJIBHYIO — padoTy
00yJarouumxcs BISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHall 1o TUCIHILIHHE;

11.4. Metoauueckre yKazaHus JUIsl OOYYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuxcsi, OCYLIECTBISEMOIO B TEUEHUE CEMEeCTpa C IIeJIbI0 OLEHHBAHUS XO/a OCBOCHUS
JUCLUIUINHBI.

1. 3amuTa 1abopaTopHBIX padboT
2. BoinosHeHue MpoBEpOYHOM paboThI O TEME J1a00PaTOPHOI pabOThI
3. perienue 3a1a4 1o Teme JabopaTOpHOIl paboTHI.

11.5. Metoanueckue ykazaHHs i 0OYYarOLIUXCs MO MPOXOXKAECHUIO MPOMEXYTOUHOM
aTTEeCTallUU.

[IpomexyTouHas  artectanus  OOydalOImIUXCs — MpeAycMaTpuBaeT  OIICHHBAHHE
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB OOyueHus mo AucuumianHe. OHa BKIIOYAeT B
ceos:

— muddepeHIMpoBaHHBIN 3a4eT — 23TO (opMa OIEHKH 3HAHWH, TMOTy4YEeHHBIX
o0OyyaromuMcs IpU U3y4YEeHUU AUCUUILINHBI, TOCEIIEHUH JIEKIIUH, BBIITOJIHEHUH J1a00paTOPHBIX
paboT, KOJJIOKBUYMOB, OTBETa TEOPETHUECKOTO0 MaTepualla Ha 3auéTe C OLIEHKOH «OTIMYHOY,
«XOpOILIO», «YAOBIETBOPUTEIHHOY, «HEYAOBIECTBOPUTEIHHOY.

Cucrema OLIEHOK IPU NPOBEACHUM TEKYIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTALUN
OCYILIECTBJISIETCSI B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzaimuu PO T'VAIL
CMK 3.76 «llonoxeHue o TEKyIleM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXKYTOYHOW aTTeCTAalluU
CTYJEHTOB M aclHUpaHTOB, OOydYaromMXcs IO OOpa3oBaTeIbHBIM IPOrpaMMaM BBICILIETO
obpazoBanus B ['YAID» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIa
3aceaHus
Kadeapsl

Ionmuce
3aB.
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