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AHHOTaNINA

JucuummmHa « XUMHUS» BXOAWT B 00pa30BaTEIbHYIO MPOrPaMMy BBICIIETO 00pa30BaHUS
— mnporpamMMmy OakamaBpuaTa II0 HaNpaBlICHUIO TMOAroToBKH/ —crenuanbHocTd  25.03.01
«TexHudeckass JKCIUTyaTalMsl JIETaTEIbHBIX aNlapaToB W JBHUTATellei» HANpPaBICHHOCTU
«OKCIUTyaTalusi ¥ MCHBITAaHUS AaBUAIIMOHHOM M KOCMHUYECKOW TeXHHKW». JlucuuruivHa
peanuzyetcs kadenapoit «NeSy.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CJIETYIOIIUX KOMIIETEHIIUH:

OIIK-1 «Cmoco0OeH uCnoib30BaTh OCHOBHBIC 3aKOHBI MATEMATHKH, SAMHHIIEI H3MEPCHHUSI,
dbyHIaMeHTalIbHbIE MPUHIUIB U TEOPETUYECKHE OCHOBBI (DM3UKH, TEOPETUYECKOW MEXaHHKH,
TUIPABJIMKHY, IMEIOIINE OTHOIICHNE K TEXHUYECKOMY OOCITYKHBAHUIO BO3AYIITHBIX CYIOB)»

Copep:xaHue AUCHUIUIMHBI OXBAThIBAET KPYT BOIPOCOB, CBA3AHHBIX C O3HAKOMJIEHHUEM
UCTOPUHM XHUMHUHU, a TaKXe C OCHOBHBIMU HAIpPABJICHUSMU W TEHACHIMSIMH Pa3BUTHUS
COBpPEMEHHOM XHMMHMH. OJTa HayKa H3y4YaeT MaTepUAIbHBI MHUp, 3aKOHBI €ro pa3BUTHS,
CHEU(PUICCKYI0 XUMHUYECKYI0 (GopMy IBUXKCHHS Marepuu. B mporiecce W3y4YCHHS XUMHUU
BbIpa0aThIBAETCS HAYYHBIM B3IJIAJ HA MUP. 3HAHUE XMMHUU HEOOXOIUMO Ui IJIOJOTBOPHOU
TBOPYECKOHN JAesATeNbHOCTH OakayiaBpa 000N HANpaBICHHOCTH. 3HAHHE XMMHH TO3BOJSET
c(hopMHUpPOBAaTh COBPEMEHHOE HAy4YyHOE MpPEJICTaBJICHHE O MAaTEpUU, BEIIECTBE KaK OJHOM W3
BHJIOB JIBHKYILEHCA MaTEPUM, MEXaHU3ME IPEBPALICHUN XUMUYECKUX COCAMHEHUN, CBOMCTBAX
MaTepuajoB O XMMHUYECKHUX IpoIeccax B COBpeMEHHON TexHuke. [Ipu m3yueHun Kypca XUuMUu
HEO0OXO0IMMO TIPOYHO YCBOWTH OCHOBHBIC 3aKOHBI, OBJIQJICTh TEXHUKOH XUMHUYECKHX PacieToB,
BbIpa0OTaTh HABBIKM CAMOCTOSATEIHHOTO BBIMOJIHEHUS XUMUYECKHUX OKCIEPUMEHTOB U
0000menuss  dakrtoB. [loHMMaHWEe  3aKOHOB XHMHH TIIOMOXKET CTYJICHTY B pPCIICHUU
9KOJIOTHYECKUX MpoOsiieM. 3HaHHME Kypca  XUMHUHU HEOOXOIMMO ¥ JJsl MOCIEIYIOIIEro
YCTEIITHOTO U3yYeHUS CIICIIHATbHBIX JUCIIATIINH.

[IpenogaBanue AUCHMIUTUHBI TPEIyCMAaTpPUBAET Cleayromme ¢GOpMbl OpraHU3alUN
y4eOHOT0 TMpoIiecca: JICKIUH, JIJA00paTOpHBIE, CAMOCTOSITENIbHAs paboTa 00y4JaroIerocs.
[TporpaMMoil MUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIME BUABl KOHTPOJS: TEKYIIUi

KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAS aTTecTanus B hopme nupHepeHIInpOBaHHOTO 3a4eTa.
OO61mas TpyJ0€MKOCTh OCBOEHUS JUCHIHUIIIIMHBI COCTABISAET 3 3a4eTHBIX eUHUIIBI, 108 yacos.

SA3bIK 00yUeHHUS 110 AUCIHUTUINHE «PYCCKHUID.



1. TIlepedeHb MIAHUPYEMBIX PE3YIBTATOB OOYUEHUS MO AUCIUILTHHE
1.1. Tlenu npenogaBaHus JUCITUTUTMHBI

Llens MaHHON AMCHUIUIMHBI — YCBOEHHE CTYJIEHTAMU TEOPETHYECKHMX OCHOB OOIIeH XUMHH,
XUMHUHM BaXHEMIIUX DIEMEHTOB M HMX HEOPraHMYeCKUX CoeIuHeHu#, GopMUpOBaHUE
XUMHUYECKOT'O MBIIICHUS Y CTYACHTOB, Pa3BUTHE HABBIKOB MCIOJIH30BAHUS CBEIEHUH O (PU3UKO-
XUMHUYECKHX CBOMCTBaX pa3IUYHBIX CHCTEM Ui CHHTE3a COOTBETCTBYIOLIUX COEIUHEHHIA,
BBINIOJIHEHHE TEPMOAMHAMHUYECKUX W KHHETHUYECKUX pacyeToB. lIpmoOpereHre HEKOTOPOro
OMbITa HKCIEPUMEHTAJbHBIX HCCIEAOBAHUN ISl Pa3pabOTKM  HOBBIX METOJOB CHHTE3a U
OpUaHus MaTepuajaM 3aJaHHOW CTPYKTYypbl, W KOMIUIeKca CBoOicTB. IlpeacraBienue
BO3MOXXHOCTH CTYJIEHTaM Pa3BUTh M MPOJEMOHCTPUPOBATh HABBIKK B 0OJACTH MHHOBAIIMOHHBIX
TEXHOJIOTHM.

1.2. JlucuumiuHa BXOJUT B COCTaB 0053aTeIbHON YacTH 00pa3oBaTeIbHON MPOTrPAMMBbI
BeIcIero oOpasoBanus (nanee — OIT BO).

1.3. TlepeuyeHb IIAHUPYEMBIX PE3YJILTATOB OOYUEHUS MO AUCHHUIUIMHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare u3ydeHus AMCHUILIMHBI OOYUAIOLIUICS NOJDKEH O0ManaTh CIEAYIOIIUMU
KOMIIETEHIIMSIMUA WJTH WX 9acTsAMH. KoMIeTeHIIMu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeueHb KOMIETCHIMI U WHAUKATOPOB UX JIOCTHXKECHUS

Kon u
Kareropus (rpymnmna) Kon n HaumeHoBaHre HHIUKATOpa
HanMEHOBaHUE

KOMIICTCHIIN JOCTHXXCHUA KOMIICTCHIINHN
KOMIICTCHIIMH

OIIK-1 Cnocoben
UCIIOIb30BaTh
OCHOBHBIC 3aKOHBI
MaTeMaTHKH,
CIIUHUIIBI
HU3MEPEHUs,
(byHIaMEHTaJIbHBIC
TIPUHIATIBI |
Ob6menpodeccnoHanbHbIe | TEOPETUUECKUE
KOMIIETCHI[HH OCHOBBI (hU3HUKH,
TEOPETUYECKOU
MEXaHHKH,
THJIPABIIUKH,
UMEIOIINE
OTHOIIICHHE K
TEXHUYECKOMY
00CITy>)KHBaHUIO
BO3/YIIHBIX CY/IOB

OIIK-1.3.2 3HaTh 3aKOHBI (PU3UKH U XUMHUH
JUTSL OLIEHKY 3HAYeHUH MapaMeTpoB
(bU3NYECKUX CUCTEM

OIIK-1.Y.4 ymeTb aHaIM3upoOBaThH
XUMHYECKHE MTPOLIECCHI, IPOUCXOASIINE TIPU
B3aMMO/ICHICTBUH BEILIECTB, PACCUUTHIBATH
BO3MO>KHOCTH MX IIPOTEKaHUS

2. Mecro nuctuIuIHHbEL B cTpykType OI1
JuctumimHa MoKeT 6a3upoBaTHCS Ha 3HAHUSX, paHee MPHUOOPETEHHBIX 00yUYaIOITUMUCS
MIPU U3YYCHHUH CIICTYIONTUX TUCIIUIUINH:
— (usuka
— MaTeMaTHKa. AHaTUTHYECKass TeOMETPHUsI M JIMHEWHAs anreopa
3HaHUs, TOJYYEHHBbIE TMPU HW3YUYEHUHM Marepuaia JaHHOW JUCUUIUIUHBI, HMMEIOT Kak
CaMOCTOSTENIbHOE 3HAYEHHE, TaK U UCIIOIb3YIOTCS MPU U3YYEHUHU APYTUX JUCHUTIINH:
— BIEKTPOHUKA
— DKOJIOTHS




— DOJICKTPOTEXHUKA

— TCPMOAMHAMHKA U TCIIJIOTCXHUKA

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEM O0beMe JHUCIUILUIMHBI, TPYIOSMKOCTH OT/ACIBHBIX BHIOB Y4eOHOH
paboThI 10 TUCIUILIMHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 10 CeMeCTpaMm) MPeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O0beM U TPYJOEMKOCTh JUCIUITIIUHBI

TpynoeMKocTh 1o
Bun yueGHoli paboTh Bcero cemMecTpaM
No2
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu
AyoumopHnuie 3anamus, BCETO vac. 12 12
B TOM YHCIIE:
nexmu (JI), (gac) 6 6
npaktudyeckue/cemunapckue 3aasrus  (113),
(gac)
naboparopusie padots (JIP), (dac) 6 6
KypcoBoil mpoekT (padota) (KII, KP), (4ac)
9K3aMeH, (Jac)
Camocmosmenvnas paboma, Bcero (dac) 96 96
Buo npomesxcymounoit ammecmayuu’ 3auer,
mudd. 3auer, sx3amen (3auer, dudd. 3auq, Hndbd. Hudd. 3au.
K3 %) 3au.

*k
[IpuMeuaHue:  kaHIUAATCKHI 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.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYJI0EMKOCTh

Paszpnensl, Tembl quctumnueel - (Jleknnn 13 (C3) | JIP KII CPC

(gac) (gac) (gac) (gac) (gac)
Cemectp 2

Pazgen 1: Beenenue B XumMuio 1 2 12

Tewma 1.1.I1onsTHe BeniecTBa u 0.5 4

XUMHYECKON peakii, OCHOBHBIC

oTpeieTIeHUsI.

Tema 1.2 4

CrexuoMeTpuiecKue 3aKOHBbI.

@OyHIaMeHTaNbHbIE TOHSITHS U 3aKOHbI

XUMHH.




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

0,5

Paznen 2: Ctpoenue BemniecTra

22

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

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

Tema 2.3. XumMu4yeckasi CBI3b, BUIbI
XUMHAYECKOH CBSI3U.

0,5

Tema2.4. MeTon BaJICHTHBIX CBS3€H,
KOBaJIEHTHAS CBS3b.

0,5

Tema2.5. MeTo1 MONEKYJISIPHBIX
opOuTanei.

Tema2.6. HeBasieHTHBIE TUIIBI CBSI3CH:
HOHHAs CBI3b, METAJIMYECKAs CBA3b,
BOJIOpOJAHAs CBA3b, CHIIbI Ban-nep-
Baannbca.

Pa3zen 3:XuMHueckue CUCTEMEI.
OO61re 3aKOHOMEPHOCTH XUMHUECKUX
MPOLIECCOB.

34

Tema 3.1. DHepreTka XMMHUYECKUX
IIPOLIECCOB, BHYTPEHHSS YHEPTHS,
SHTAJIBIINS, SHTPOIIUS.

Tema 3.2. sneprus I'nu60ca,
HaTPaBICHHOCTh XUMHUYECKUX
MPOIIECCOB, XMMUYECKOe U (hazoBoe
paBHOBeECHE.

Tema 3.3. CKOpOCTh XUMHUYECKOU
peakuy U METOJBL €€ PETYIUPOBAHUS,
3aKOH JSHCTBHS Macc,

Tema3.4. DHeprus akTUBALUH,
ypaBHeHUE AppeHnyca, npaswio BaHt-
Tl'odda, karanuzaropsl u
KaTAJIUTUYECKUE CUCTEMBI.




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

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

Tema3.7. CpoiicTBa pa30aBICHHBIX
pacTBOPOB HE3JIEKTPOJIUTOB, BOJHBIC
PacTBOPBI ANEKTPOIUTOB, 3aKOH
paz6asienust OcTBaIbaa, 3aKOHbI
Paymns.

Paznen 4. OcHOBEI
AJIEKTPOXUMHUUYECKUX IPOIIECCOB.

18

Tema 4. 1.oxucCIUTEILHO-
BOCCTAHOBUTEJILHBIE PEAKITUN

0.5

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

Tema 4.3. DnexTponus, 3aKOHbI
Qdapanes.

Tewma 4.4. Koppo3sus u 6ops0a ¢ Hel.

0.5

Pa3zgen 5:CBoiicTBa NPOMBIIIEHHO-
Ba)XHBIX DJIEMEHTOB U UX COCAMHCHUN

10

Tema 5.1. Kimacchl XUMHYECKUX
COEMHEHHM, CBOMCTBA IPOMBILIJIEHHO
BA)KHBIX DJIEMEHTOB M UX COEIUHEHUH.

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

Hroro B cemectpe:

96

Hroro:

96




IIpakTHyeckass MOATOTOBKA 3aKIIOYAcTC B HENOCPEICTBEHHOM  BBIIOJHEHUHU
Oo0y4aromMMHUCS ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymiei
po¢eCCHOHATIBHOM 1€ TEbHOCTBIO.

4.2. CopnepxaHue pa3/ieJOB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI IPUBEICHO B Ta0OHIIE 4.
Tabmuua 4 — CopeprkaHue pa3fesioB U TEM JICKIMOHHOTO IIHMKJIA

Howmep paznena HazBanue u conepkanue pas3ieioB U TEM JIGKIIMOHHBIX 3aHATUI

Pazmen 1 BBenenue B XuMuio.

Tema 1.1. [TonsiTue BelecTBa U XUMUUECKON PeakIiuu, OCHOBHbIC
orpezeNeHusl.

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

3aKOHBI XMMHH.

Tema 1.3. CriocoOblI onpeiesieHUs KOJIMYEeCTBa BEIIECTBA, 3aKOH
3KBHBAJIEHTOB.

Pasnen 2: CtpoeHue BeliecTa

Tema 2.1. OCHOBHBIE CBEJICHUSI O CTPOCHUU aTOMOB; KBAHTOBBIC YHCIIA.

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

CTPOCHUCM aTOMa.

Tema 2.3. Xumudeckas CBSI3b, BUIBI XUMHUYCCKOM CBSI3H.

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

Tema 2.5. MeTton MONEKyJISIpHBIX OpOuTasei.

Tema 2.6 HeBanenTHple THUIIBI CBSA3EH: MOHHAS CBSA3b, METAIIMUYSCKas

CBSI3b, BOJIOPOAHAs CBS3b, CHIIbI BaH-nep-Baanbca.

Pa3nen 3 Xumnueckue cucteMbl. O01Me 3aKOHOMEPHOCTH XUMHYECKIX
IIPOLIECCOB.
Tema 3.1. DHepreTrka XMMUYECKHUX MPOLIECCOB, BHYTPEHHSS SHEPTHs,

TETIOBOM 3(PPEKT XUMUUECKUX peakiui, 1-i, 2-i, 3-if 3aKOHBI
TEPMOJIUHAMUKH, DHTPOTHS, KaK (yHKIIHUSI COCTOSTHUS, YHTAIBITHS.
XUMHYECKUN OTSHIINAI.

Tema 3.2. sHeprus [ m66ca, HaMPaBIEHHOCTh XUMHUYECKUX TPOIECCOB,
XUMHUYEcKoe U (pa3oBoe paBHOBECHE.

Tema 3.3. CKOpOCTh XMMHUYECKOMN peaKIMi U METOIbI €€ PEeryJIupPOBaHHUS,
3aKOH JEWCTBUS Macc.




Howmep pasnena

HaszBanue u conep:xkanue pas3aeiioB U TEM JEKIIMOHHBIX 3aHATHI

Tema 3.4

OHeprus akTUBalluy, ypaBHEHHE AppeHuyca, IpaBuio BaHT-
Tl'odda, karanuzaTopsl U KaTaTUTUYECKUE CHCTeMbl. OCHOBHOM
IIOCTYJIAaT XUMUYECKON KUHETUKU, KHHETUYECKOE YPaBHEHHUE.
Bimstnue temneparypsl Ha CKOPOCTh XUMHUYECKOU peakiyy,
ypaBHeHUEe AppeHnyca. MexaHu3M IIPOTEKaHUs KaTaTUTHUECKUX
peakuuii. Xumuueckoe paBHoBecue npuHuun Jlelllarense.

Tema 3.5

PacTBOpBI, TUCTIEPCHBIE CUCTEMBI, CIOCOOBI BHIPAXKEHUS COCTaBa
pacTtBopoB. TepMoanHaAMHUYECKHE XapaKTEPUCTUKH Mpoliecca
00pa30BaHUs paCTBOPOB. CUJILHBIC U CJIA0BIE AJIEKTPOJIUTHI,
VMOHHBIC PABHOBECHS B BOJIHBIX PACTBOPAX, POU3BECHHE
PacTBOPUMOCTH

Tema 3.6

ONEKTPOIUTHYECKAS AUCCOLUALNS, BOIHBIE PACTBOPHI
JIEKTPOJIMTOB, BOJAOPOAHBIN IOKA3aTelb, PEaKLIUU OOMEHa,
TUAPOIIU3 COJIEH.

Tema 3.7

CaoiicTBa pa30aBIEeHHBIX PACTBOPOB HEIIEKTPOIUTOB,
KomnnuratuBHble CBOWCTBA PacTBOPOB, 3aKOHBI Payis.

Paznen 4.

OCHOBBEI QJICKTPOXUMHUYCCKHX IIPOLECCOB.

Tema 4.1.

OKHCIUTEITBHO-BOCCTAHOBUTEILHBIC peakuuun

Tema 4.2.

XHMMHUYECKUE UCTOYHUKH DJIEKTPUYECKOro ToKa. ['aibBaHNYECKHE
3JIEMEHTBI, CTAHJAPTHBIE JIIEKTPOIHBIE IOTCHIMAIIBI. JIBOMHON
JJIEKTPUYECKUN cI0U. YpaBHeHne HepHcra. PaBHOBECHBIN.
ANEKTPOAHBIN noTeHan. CTaHAapTHBINA BOLOPOIAHBIN IIEKTPOL.

Tema 4.3.

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

Tema 4.4

Koppo3sust u 6opsba ¢ Hel.

Paznen 5.

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

Tema 5.1.

Knaccel XuMu4eckux cOeIMHEHNI, CBOMCTBA MPOMBIIIIEHHO
Ba)KHBIX JIEMEHTOB M UX CoeIMHEeHNH KOMITO3UIIMOHHEIE
matepuaisl. Kepmersl. Xumus metamios (Al,Fe, Sn,Pb,Mo)
Xumus Hemeramos: C,Si,S , dymnepen, kapoun. Tommusa
(TBEpIOE, )KUIIKOE, Ta30BOE), CMA30YHbBIE MaTepPHAIIbl, MOTOPHBIC
Maca.

Tema 5.1.

Xumudeckas uaeHTU(UKanus. MeTo bl XUMHYECKOTO
WCCIIEIOBaHMS U aHaJIM3a BEIIECTB U X MPEeBpaICHUI.
KadecTBeHHBIH 1 KOJMMYECTBEHHBIN aHam3.(I" paBUMETpUICCKUH,
TUTPUMETPUUECKU, KOMIUIEKCOHOMETPUYECKUIT METO/IbI
aHaam3a).




4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Tembl NpakTUUECKUX 3aHATHI U UX TPYJTOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHS U UX TPYIO0EMKOCTb

U3 Hux Ne
No | Tembl npaktrdeckux | @opMbl IpakTUYECKUX | TpPym0eMKOCTb, |IPaKTUYECKOM |pasjieiia
/o 3aHATHI 3aHATHAI (dac) IIOJTOTOBKH, | TUCLIMII
(gac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEayCMOTPEHO
| |
Bcero
4.4. JlabopaTropHble 3aHATUS
Tembl 1aG0OpaTOPHBIX 3aHATUN U UX TPYAOEMKOCTh PUBEICHBI B TabmuIle 6.
Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTb
No TpynoemkocThb Ne pasnena
wn HaumenoBanue 1abopatopHbix paboT (uac) TUCIUILTAH
BI
Cemectp 2
1 | Onpenenenue M’ 3xBHUBajIeHTa METaJLIA 2 1
2 | Onpenenenue (DHTanpnuu) TtemioBoro 3ddexra 2 3
pEaKIMU HEUTpaIU3aLNH.
3 | U3mepeHne u pacyeT OSJIEKTPOAHBIX MOTEHIHAJIOB 2 4
METAJIJIOB M 9/IC TAJIbBAHMYECKHUX JIEMEHTOB.
Bcero: 6

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIIOJIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarOIIXCs

Bungsl camoctosTensHOR pa6OTBI " €€ TPYAOCMKOCTD ITPUBCJICHLI B Ta6J'II/II_Ie 1.

Tabnuna 6 — Buabl camocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 2,
Bun camocrositensHO# paboTh
qac qac
1 2 3
M3ydeHne TeoOpeTHIecKOro Marepuasia 50 50
qucturaHbl (TO)
PacuetHo-rpaduueckue 3ananus (PI'3) 2 2
Jomamrnee 3ananue ([13) 4 4
KonTponbubie pabotel 3a04uHIKOB (KP3) 20 20
IToaroroBka K MpoOMeXyTOYHOMU 20 20
atrectrauuu (ITA)
Bcero: 96 96

5. IlepeueHpb yueOHO-METOAMUECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEITLHON PabOThI 00YUYaIOIMUXCS 110 AUCITUTUTHHE (MOIYJTIO)




Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITEIbHON paboThl 00yYaromMXCsl yKa3aHbl B
.. /-11.

6. IlepeueHb MEYaTHBIX M ANEKTPOHHBIX YUEOHBIX W3aHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUI NpHUBeeH B Tabaule 8.
Tabmuua 8— [lepeyeHp MeYaTHBIX U JICKTPOHHBIX YUEOHBIX U3AaHUI

KosmuectBo
9K3EMIUISIPOB B
Ooubmmoreke
(kpome
ANEKTPOHHBIX
9K3EMILISPOB)

[Mudp/ URL aapec bubnuorpadudeckas ccpuika

https://urait.ru/bcod | I'munka, H. JI. O6mast xumusi B 2 T : y4eOHUK JUIs
e/388983 akajemuueckoro 6akamaspuara / H. JI. I'munka ; mon
penakmueii B. A. [TonkoBa, A. B. babkoBa. — 19-e u3.,
nepepad. u gon. — Mocksa : M3natenscTBo FOpaiiT,

2016. — 729 c. — (bakanaBp. AkageMU4ecKuii Kypc). . —
Texkct : anexTponnslii / 9bC KOpalT [caiiT].

https://urait.ru/bcod | O6mas u HeopraHudeckas XuMus. 3aJauHuK : yueOHOE
e/432806 nocobue i akagemudeckoro 6akanaBpuara / C. C.
babkuna [u np.] ; mox penakueit C. C. babkunoi, JI. /1.
TomunHoi. — Mockaa : U3narensctBo FOpaiit, 2019. — 464
c. — (bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-
534-01498-3. — Texkcrt : anexTponHslii // bC KOpaiit
[caiiT]

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE ITPOLIECCHI : [
DneKkTpoHHEIN pecypc] : yuebnoe mocodue / T. E. Kpsuiosa,
T. U. ®omuyena ; C.-Iletep0. roc. yH-T a3pOKOCM.
MpUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBBIE JaH. - CaHKT-
[TetepOypr : U3n-so I'VAIIL, 2019. - 77 c.

Xumusi. OCHOBHBIE CTCXHOMETPUUCCKHUE 3aKOHBI, CTPOCHUC
BEILIECTBA, TEPMOIMHAMHKA, KHHETHKA, PACTBOPBI,
AIIEKTPOXUMHUS: [DnexTpoHHBIH pecypc] :
yuebHoe nocooue / T. E. Kpsutosa, T. . domuuesa ; C.-
[Terep6. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHHUS. -
DeKTpoH. TeKCTOBBIE 1aH. - CankT-IletepOypr : M3a-Bo
['YAII, 2020. - 148 c.

Xumus : yueOHUK aist By30B / A. A. 'ypoB [u 1p.]. - 2-¢
54 X45 u31., ctep. - M. : U3n-Bo MI'TY um. H. D. baymana, 2004. - 15
784 c.

OO6mras xumus : [ DNEKTPOHHBIN pecypc] : yueOHo-
meTtoaudeckoe mocodue / T. E. Kpsiunosa ; C.-ITerep0. roc.
YH-T a3POKOCM. TPUOOPOCTPOEHUS. - DJIEKTPOH. TEKCTOBBIE
nmad. - CII6. : Usa-so 'VAII, 2016. - 98 c.

JlaGopaTopHbIe U CEMUHAPCKHE 3aHATHS TI0 OOIIEeH 1
HeopraHuueckoi XxuMui : yaeonoe nocodue / H. C.
AxwmetoB, M. K. A3zu3zoga, JI. U. bageiruna. - 6-e usm., crep.
- CIIO. : Jlanb, 2014. - 367 c.

54 A95 10

['enpdman, M. U. Heopranudeckas xumus : yaueOHOe
https://e.lanbook.co | mocooue / M. U. I'eabdman, B. I1. FOctpaToB. — 2-¢ u3.,
m/book/4032 crep. — Cankr-IlerepOypr : Jlanp, 2009. — 528 c. — ISBN
978-5-8114-0730-9. — TekcT : anekTpoHHbIi // JlaHb :




AIIEKTPOHHO-OMOJIMOTEYHAs CHCTEMA.

OcHoBBI 00111e# XUMHH : yueOHoe mocobue / B. 1.

>4 E3S Endbimos. - 2-¢ w3, - M. : HTHOPA-M, 2017. - 256 c. 20
7. IlepeueHb 37IEKTPOHHBIX 00pPa30BaTENIBHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAMOHHON ceTn «IHTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3zoBaTEeNbHBIX pecypcos UH(POPMAIMOHHO-

TCHCKOMMYHHK&HHOHHOﬁ CCTU ((HHTepHCT», HCO6XO,Z[I/IMBIX JJIsI  OCBOCHUS JHUCHUIIINHBI

npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepeueHb JIIEKTPOHHBIX OO0pa30BaTEIbHBIX PECYpPCOB HMH(POPMAIIOHHO-

TEJIEKOMMYHUKAIMOHHOU ceTtu «HTepHEeT»

URL agpec

HanmenoBanue

http://www.xumuk.ru/

Caiit 0 XuMuu

http://www.hemi.nsu.ru

OCHOBBI XUMHUH:

00pa3oBaTebHbIN

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

OMOIMOTEKH

8. Ilepeuenr HHPOPMAITMOHHBIX TEXHOJIOTUI

8.1. HepequL IporpaMmMHOro 06ecnequI/I;1, HCIIOJIB3YEMOI'0 IIpHU OCYHICCTBJIICHUU

00pa3oBaTeNLHOTO MpoIecca MO JUCIUILTHHE.

HepequL HCIIOJIB3YEMOI'0 IPpOTrpaMMHOI'0 obecreueHus IMPEACTaBJICH B Ta6nnue 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne m/m HanmenoBanue

He mpenycmorpeno

8.2. [lepeuenn MH(}OPMALIOHHO-CIIPABOYHBIX CHUCTEM, UCITOJIb3YEMBIX pu

OCYHICCTBJIICHUU O6p8.30BaTeJ'II>HOFO nmponecca no JMCHUIIINHE

[lepeuenp uCHOIB3yEMBIX HMH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IMIPEJCTaBIEH B

Tabimue 11.

Tabauna 11— Iepeuenb HHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocraB MaTepualbHO-TEXHUYECKOW 0a3bl, HEOOXOIUMOI

06pa3OBaTCJ'IBHOFO mnmpomnecca o JUCHUIIINHE, IMTPEACTABIICH B TaGJII/II_ICIZ.

Tabmuma 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bI

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHUYECKOH 0a3bl

JUISL  OCYILECTBJICHHS

e HanmMeHnoBaH#e COCTaBHOW YacCTH MaTEPHAIbHO-TEXHUYECKOM 0a3bl

Homep aynuropun

(mpu
HE00X0IUMOCTH)



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

1 | JlekunoHHas ayJUTOPHS C UCIIOJIb30BAHUEM JAEMOHCTPALIMOHHBIX 32-01 (I'acremno,15)
Tabmui u cxem, [lepnonnyeckoit cuCTEMbl XUMHUUECKUX JIEMEHTOB
JA.N.MengeneeBa, 00pa3ioB MUHEPAIOB, MOJIEIICH
IPOCTPAHCTBEHHBIX PELIETOK.

2 | Cnenuanu3upoBaHHasT XUMHUYECKas 1abopaTopus C 33-02, 33-04
UCIIOJIb30BAHUEM JIEMOHCTPAI[MOHHBIX IJ1aKaToB, jaboparopubix | (['actesmno,15)
CTEHJ/IOB W YCTaHOBOK JUIsl ONIPE/ICIICHUS SKBUBAJICHTA METAJLIA,
U3MEPCHHUS JICKTPOAHBIX MOTECHIIMAIOB, CKOPOCTH KOPPO3HMHU-
MCTAJJIOB - MUJIJIMBOJIBTMCTPBI; AHAJIUTUICCKHUEC U 3JICKTPOHHBIC
Bechl; JaboparopHbiec pH-MeTpbl, IEHTpU(DYTH U KAJIOPUMETP.

10. OueHo4HBIE CPeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJII MPOBEIACHHS MPOMEKYTOYHOW AaTTeCTalluu
00y4JaroImuXcs 10 JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuua 13 — CocraB OIIEHOYHBIX CPEACTB ISl IPOBEICHHS IPOMEKYTOYHOHN aTTeCTaIluU

Bua npoMexyTo4HOM aTTecTaluu [IepedyeHp OLICHOYHBIX CPEACTB

JuddepenumrpoBaHHbIii 324ET Cnucok BOIpPOCOB;
TecTtsr;

10.2. B kayectBe KpUTEpUEB OICHKH YpPOBHA C(POPMHUPOBAHHOCTH (OCBOCHU)
KOMIIETEHIIMH 00y4YarolMMucs MpUMEHseTcsl 5-0ayuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B TeueHue cemectpa MOXKET UCIOJIB30BATHCS
100-0annpHast ~ mKaja  MOJYJIbBHO-PEUTMHIOBOW  CHCTEMbl  YHUBEpCUTETa,  IpaBHiIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kputepuu ouieHKH ypoBHS ¢hOPMHUPOBAHHOCTH KOMIETEHUUN

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayuIbHas mIKana P P (bopup

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTepHa;

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

— ONMHpasiCh Ha 3HAHHWS OCHOBHOM W JOMOJHUTEIHHOU IUTEPATYypHI,
TECHO MPUBS3LIBAET YCBOCHHBIC HAYYHBIE MOJOXKEHHS C MPAKTUIECKON
JESITEIIbHOCTHIO HAIPABJICHUS;

— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— CBOOOJIHO BJIaJIEET CHCTEMOM CIIEIMATN3HPOBAHHBIX MOHITHIA.

COTIIMYHO»
(GauTCHO»

— 00yJaroIuics TBEPIO YCBOWII MPOTPAMMHBIN MaTepHajl, TPaMOTHO H
[0 CYIIeCTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOM
JTUTEPaTyPHI,

— HE JIOMYCKAeT CYNIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH JESITEIHLHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJCET CHCTEMOM CIIEIMAIM3UPOBAHHBIX TOHITHIA.

«XOpOLLIO»
«3aUTEHO

— oOyyJaronuiicss yCBOWJI TOJIBKO OCHOBHOW NPOTPaMMHBIA MaTepua,
o CymecCTBy H3JIara€Tt €ro, OlupadChb HAa 3HAHUA TOJIBKO OCHOBHOU
«yJIOBIICTBOPUTENILHO» | JINTEPATYPHI;

«3aUTEHO» — JIOIYCKaeT HeCYIIECTBEHHbIE OIIMOKN U HETOUHOCTH;
— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHM
HaIIpaBJICHUA




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHIIMI

— c11a00 apryMEeHTUPYET Hay4yHbIe ITOJI0KEHUS;
— 3aTpyIHsAeTCA B (POPMYIMPOBAHUN BHIBOJOB M 0000IICHHUI;
— 9aCTUYHO BIIAJCET CUCTEMON CIIELIMAIN3UPOBAHHBIX IIOHATHUM.

«HEY/IOBJICTBOPUTELHO
«HE 3a4TCHO»

— o0OyJaromuiicss HE YCBOWJ 3HAYUTEIHOM 4YacTH MPOrPaMMHOTO
MaTepuana,

— JIONyCKaeT  CYIICCTBCHHBIC  OIMMOKA W HETOYHOCTH  IIPH
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;

— UCTIBITHIBACT TPYJHOCTH B MPAKTUUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;

— He GOpMYJIHPYET BBIBOJIOB H O00OIICHU.

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

Tabmuna 15 — Bonpocs! (3agaun) 1s 9K3aMeHa

Kon
Ne /it [lepeuenp BonpocoB (3aa4) AJs IK3aMEHa HHIKATOPA
Y4eOHbIM IJIAHOM HE IPEIYCMOTPEHO
Bomnpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) ais 3adera / audd. 3auera
Kon
Ne n/nt ITepeuens Bonpocos (3amau) i 3adera / tud¢. 3auera HHMKaTOpa
1. KBaHTOBO-MeXaHMUECKasi MOZEIIb CTPOEHUS aToMa. OIIK-1.3.2
OIlK-1.V 4
2. Atom. ITpunuun HeonpenenenHoctu I'elizenOepra. YpaBuenue Jle OIIK-1.3.2
bpoiins. BomHoBas pyHKIuSL. OIIK-1.¥ 4
3. Vpasuenue lpeaunrepa. KBantobie uncna. [Ipunnun 3anpera OIIK-1.3.2
[Taysu. IIpaBuno Xynna, KneukoBckoro OIIK-1.V 4
4. [Tepuoanueckas cuctema J.1. Menneneesa OIIK-1.3.2
OIIK-1.Y 4
5. [TepnoMUHOCTH U3BMEHEHHS CBOMCTB DJIEMEHTOB: PaJnyC aTOMOB U OIIK-1.3.2
HMOHOB, DHEPIUU MOHU3ALUHU, CPOLCTBO K JIEKTPOHY, OIIK-1.V 4
3EKTPOOTPHULATENEHOCTD, OKUCIUTEIHbHO-BOCCTAHOBUTEIbHAS
cnoco0HocTh. CBsi3p I1.C. co cTpoeHueM aTtoma.
6. OCHOBHBIE TUIIBI XUMHUYECKOH CBA3U. KoBaneHTHas CBA3b
OIIK-1.3.2
OIlK-1.Y 4
7. Teopus rubpuau3anuu 1 reoMeTpust Moseky. IloasipHocts 1 OIIK-1.3.2
MOJSIPU3YEMOCTh KOBAJICHTHOM CBSI3U U MOJIEKYJI OIIK-1.V 4
8. Me:xmonexysspHble B3auMoeicTBus. BogoponHas cBs3b. OIIK-1.3.2
OIlK-1.Y 4
9. XuMHU4ecKasi TEpMOJINHAMMKA OIIK-1.3.2
OIIK-1.V 4
10. XuMudeckass KHHETHKA. XUMHUYECKOe PaBHOBECHE. OIIK-1.3.2
OIIK-1.¥ 4
11. PactBopsl. CriocoOBI BBIpaXEHUsI KOHIIEHTPAIIUN PACTBOPOB. OIIK-1.3.2
CBolicTBa pacTBOpOB OIIK-1.¥ 4
12. HucnepcHbie cucteMbl. [IoBEpXHOCTHBIC SIBICHUS OIIK-1.3.2
OIIK-1.¥ 4




13. PacTBOpBI 371€KTPOIUTOB. DIEKTPOIUTHUECKAS JUCCOLIUALUS OIIK-1.3.2
OIIK-1.Y 4

14. Hucconmanus Boasl. Jluccouuaiust KUCIOT U OCHOBAaHUH. OIIK-1.3.2
Bonopoanslii mokaszaresnb OIIK-1.Y .4

15. [TpousBenenue pactBOpUMOCTU. IOHHO-OOMEHHBIE PEaKLIUu. OIIK-1.3.2
I'maposnus coseil. OIIK-1.V 4

16. OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUI OIIK-1.3.2
OIIK-1.Y 4

17. [TonsiTve «3EKTPOAHBIN NOTEHIUAI». DIEKTPOXUMUYECKUE OIIK-1.3.2
MPONECCHl. DJIEKTPOJIU3 PACcIIaBOB U pacCTBOPOB OIIK-1.YV 4

18. O6mue coiicTBa MetaioB. Kopposus metamwioB. Metons! 3amutel | OITK-1.3.2
OT KOPPO3UHU OIIK-1.YV 4

19. KoHctpykunonnbie metaiibl. AmomuHuil. Xpom. XKeneso. OIIK-1.3.2
OIIK-1.V 4

20. [Tonumepsr. OIIK-1.3.2
OIIK-1.V 4

21. Xumudeckast uAcHTU(UKAIUS, aHATU3 BEIIECTBA OIIK-1.3.2
OIIK-1.V 4

[lepeuenr TeM It KypCOBOTO TPOCKTHPOBAHUS/BBITIOIHEHUS KYPCOBOW pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — IlepedeHp TeM JUIsi KYPCOBOTO TPOSKTHPOBAHMSI/BBIIIOJIHCHUSI KYPCOBOM paOOTHI

No 1/ [TpuMepHBIii IepedeHb TeM i KypCOBOI'O MPOEKTUPOBAHUS/BBIIOIHEHHS
- KYpCOBOi1 pabOThI
Y4eOHbIM IJIAHOM HE MPEAYCMOTPEHO
Bompocel  u1si  mpoBeneHUsT NPOMEXYTOUHOM aTTECTallMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmie 18.
Tabnuua 18 — IlpumepHbIii epeueHb BOIPOCOB JJIsi TECTOB

Ne . Kon
n/ [TpumepHBIii TepeueHb BOMPOCOB IS TECTOB
I MHMKATOpa
Kaxkoe xonmuecTBO 2JIEKTPOHOB B CBOOOTHOM, HEBO30YKICHHOM aToMe OIIK-1.3.2
JKeJe3a HaXOAUTCA Ha MOAYPOBHSAX OIIK-1.V 4
I —4s E-23d K—4p 3-2p
1
OtBethl mOMecTUTE B cTONOIax 1udp noxa 6yksamu J{ E 2K 3
COOTBETCTBEHHO.
CTpoeHHIO aTOMOB KaKUX JIEMEHTOB OTBEYAIOT 3JIEKTPOHHBIE OIIK-1.3.2
2 | KoH(UTYpauu: OIIK-1.Y 4
N 1s?2s? 2p8 35t
K 1s? 252 2p® 3s? 3p® 3010 4s? 4p?
I 1s? 25? 2p® 3s? 3p® 3d° 4s? 4pb 4d1° 414 5s!
M 1s? 2s? 2p® 3s? 3p?
Otger:
0-Ag 1-Na 2—-Rb
3-Ge 4 —Si
3 | B aromax Kakux 3JI€MEHTOB 3aIOJHIETCS IO JyPOBEHb OIIK-1.3.2
A 2p OIIK-1.Y 4
b 6s




B 4d

r 5p
Ortser:
0-Cs—Ba 1-Y-Cd 2—Al-Ar
3-B—Ne 4 —1In—Xe
B aTomax Kakux 3J1€MEHTOB 3aII0JIHAETCS TOAYPOBEHb OIIK-1.3.2
A oS OIIK-1.V 4
b 6p
B ad
r 4f
Ortser:
0-Sc-2n 1-Ce-Lu 2—1In—Xe
3—-Rb-Sr 4—TI-Rn
Kakoe kon1uecTBO 31€KTPOHOB B CBOOOIHOM, HEBO30YKJICHHOM aTOME OIIK-1.3.2
JKeJie3a HaXOAUTCS Ha MOLYyPOBHAX OIIK-1.V 4
A —4p E-3s XK-3p 3-5s
OtBetbl momectuTe B cTonduax uugp mox oyksamu /| E XK 3
COOTBETCTBEHHO.
CTpoeHuI0 aTOMOB KaKUX 3JIEMEHTOB OTBEYAIOT JIEKTPOHHbIE OIIK-1.3.2
KOH(UTypaiuu: OIIK-1.YV 4
N 1s? 25? 2p® 3s? 3p® 3d™0 4s? 4p® 4410 552 5p3
K 1s? 2s? 2p® 3s% 3p*
I 1s? 25? 2p® 3s? 3p® 3d™° 4s? 4p°
M 1s? 2s? 2p® 3s? 3p® 3d0 452 4p® 4010 552 5pb 5d! 652
OrtBer:
0—Kr 1-S 2—La
3-As 4-Sb
Kakoii Tun nepekpbiBaHUs AIEKTPOHHBIX 00JIAKOB N300paKeH Ha CXeMaXx: OIIK-1.3.2
A @X) OIIK-1.YV 4
e s P
RS S
OrtBer:
0-0(s—9) 2-oc(p—p)
l-6(s—p) 3-=1
Kakoii Tun rubpuanzanuy aToMHbIX opOuTaneii 0opa Habo1aeTcs npu OIIK-1.3.2
00pa3oBaHUM MOJICKYJIBI: OIIK-1.Y 4

BCl3

OrtBer:




0—sp 2 —sp’

1 —sp?

Kakoii Tun rubpuanzanuy aTOMHBIX OpOuTaeii KpeMHUs HaOII0JaeTcs Ipu
00pa30BaHUM MOJIEKYIL:
SiCly

OtBer:
0-sp
1—sp?

2-5sp

OIIK-1.3.2
OIIK-1.YV 4
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PaccmoTpuTe pacnipeenenue 3JeKTPOHOB IO MOJICKYJISIPHBIM OpOUTATISM :
CKOJIBKO 3JIEKTPOHOB B MOJjIekyJie Li» HaxoauTbes:

E Ha cBsi3piBaromumx opOuTasix

K Ha paspeixusironux opoutansix

OIIK-1.3.2
OIIK-1.V 4

11

PaccmoTtpuTe pactipesnenenne IeKTPOHOB IO MOJICKYIISIPHBIM OpOHUTAIISIM:
CKOIBKO 2JIEKTPOHOB B MoJiekye B, HaxomuThest:
3 Ha cBs3biBaronux opOuTtansax
n Ha pazpeixmstomux opOuTaisix
Ortger:
3 -
-

OIIK-1.3.2
OIIK-1.V 4

12

Kakoii Tun MEPCKPbIBAHUA SJICKTPOHHBIX 00J1aKOB H306pa>1<eH Ha CXEMax:
A

Bl TS
R

OrtBer:.
O-c(s—p) 2—-m
1-o0(s—5) 3-6(p—p)

OIIK-1.3.2
OIlK-1.Y 4

13

Kakoii Tun rubpuanzanum aToMHbIX opOuTaneii Oepuiius HabIoaeTcs Ipu
00pa30BaHUH MOJIEKYJIBI:

BeH:

OtBer:
0—sp
1—sp?

2 —spd

OIIK-1.3.2
OIIK-1.V 4

14

Kaxoit Tun ruGpuan3anyuy aTOMHBIX OpOUTajel yriiepoaa HaOIo aeTcs
npu 00pa30BaHUM MOJIEKYJI:
CCls

OrtBerT:

0-—sp

OIIK-1.3.2
OIIK-1.V 4




1 —sp?

CKOJIBKO 3JIEKTPOHOB B MOJIEKyJIe Li2 HaxoquThCes:

PaccmotpuTte pacnpenesenre 3JIeKTPOHOB MO0 MOJIEKYJISIPHBIM OpOUTATISIM:

15 E Ha cBsi3piBaromux opOuTaisax OIIK-1.3.2
K Ha pa3ppIxistonix opouTansix OIIK-1.V 4
OTBeT:
E - X -
PaccmoTpuTe pacnpesenenue 3JeKTPOHOB IO MOJICKYJISIPHBIM OpOUTATISIM
CKOJIBKO 3JIEKTPOHOB B MoJieKyJie B Haxoautbest:
3 Ha cBsi3piBaromumx opOuTasix
16 41 Ha pasppixistonux opouTansix OIIK-1.3.2
Ortser: OIIK-1.Y 4
3 -
u-
Kaxkosa KPAaTHOCTH CBA3H B MOJICKYJIAX:
K- Be;
17 OIIK-1.3.2
OTBer: OIIK-1.Y 4
K -
KakoBa kpaTHOCTb cBs3H B Mosekye: JI — Cp
18 OIIK-1.3.2
OTBeT: OIIK-1.Y 4
1 -
KakoBa kpaTHOCTb CBSI3U B MOJIEKYJIax:
19 | Otger: ML OIIK-1.3.2
OIIK-1.YV 4
M-
KakoBa KkpaTHOCTb CBSI3U B MOJIEKYJIaX:
H- B>
20 OIIK-1.3.2
OrtBer: OIIK-1.Y 4
H-

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYyYaroLUXCs 3a0YHON (OPMBI

oOydeHus1, IpecTaBIeHbI B Ta0muie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PAOOT

1 DHepreTruka XMMUYECKHX MPOLECCOB

CTaHJAPTHHIX TEPMOJUHAMUYECKUX (YHKITHI.
1.2 DnieMeHThl XUMHYECKON TePMOIMHAMUKH

1.1 Pacuer TemnoBbIX 3 (HEeKTOB XUMHUUECKUX PEAKIIUIAC UCIIOIB30BaHUEM

2 XuMudeckasi KHHETHKa

2.1.MexaHu3M XMMHUUYECKOU peaklnu

2.2.CKOpOCTh XUMUYECKON pPEAKIIUU

2.3.BausHue KOHLUEHTpauuu peareHToB. OCHOBHOM 3aKOH KMHETUKU
2.4.BnusgHue TeMIiepatypbl. JHEprus aKTUBAIUU MPOIEecca.

2.5. Bousiaue xatanuzatopa. [lonsTie o karanuse

2.6. XMMHUY€ECKOE paBHOBECHE.

3 CrtpoeHue aToma




3.1.KBaHTOBO-MeXaHUUECKasi MOJIETb CTPOCHUS aTOMA.

Ilepnoamuecknii 3akoH. IIepHOAMIHOCTS CBOMCTB XUMHUECKHX JIECMEHTOB M MIX COCIMHCHUH.

Xumuueckas cBsizb. CTpoeHHE MOJIEKYJ CTPOEHUE TBEPOTO BELIECTBA.

DJEMEHThI XUMUH MOJIYIIPOBOAHUKOB

~N oo~

PacTtBopbI, TucniepcHble CUCTEMBI, CIOCOOBI BBIPAXKEHHSI COCTaBa PaCTBOPOB.
TepMoarHaMUYECKUE XapaKTEPUCTUKH MPoIiecca 00pa3oBaHUs PACTBOPOB. CUIIbHBIC U
ci1abble AIIEKTPOJINTHI, MIOHHBIE PABHOBECHUS B BOJIHBIX PacTBOpax, MPOU3BEICHUE
pPacTBOPUMOCTHU

8 GJ'IeKTpO,EI,HbIe noTeHunana . GJ'IGKTpOD,BVI)KyLU,I/Ie CuUnbl.

9 DneKTponu3

10 Kopposus metamios

11 DU3UKO-XUMHUYECKUE CBOMCTBA MOJIUMEPOB.

10.4. Meroauueckue  Marepuaibl,  ONPEACHSAIONIME  HPOIEIYyphl  OICHUBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOpPMUPOBAHMS KOMIIETEHLHUH, COAEpKarcs B
JOKaJIbHBIX HOpMaTuBHbIX akTax [YAIL, pernameHTHpyHOIMX MOPAJOK U IPOLEAYpPY
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluyu 00ydaromuxcs
I'VAIL

11. Meroaudeckue yKa3aHus Ui O0YJIArOIIUXCS IO OCBOSHHUIO JUCIIUILTAHBI

Llenbl0 TUCHUILTUHBI ABJSICTCS — OJIYYCHUE CTYJICHTaAMU HEOOXOAMMBIX 3HAHHA, YMCHUN U
HaBLIKOB B 00JacTu XUMHHU, YTO IIO3BOJMT HM YCICHIHO pelIaTb TCOPECTUUCCKHUE U
MPAKTUYECKHE 33aJauld B O0JIACTH JKCIUTyaTalusl JeTaTelbHbIX ammnaparoB, OOyuwaromiuecs
JOJDKHBI OCBOUTH JUCHUILVIMHY Ha YPOBHC, NO3BOJIAIOIICM MM IIPUMCHUTL CBOW HABLIKK B
chepe TeXHUUYECKOW JKCIUTyaTallus JIeTaTeNbHBIX alapaToB U JBHUraTeled, MOIYYHBIIETO
MOATOTOBKY TO 0Opa3oBaTelbHONW mporpamme OakanmaBpa 25.03.01. «DOxcrutyaranus u
WCIIBITAHUS ABUAIMOHHON U KOCMUYECKOM TEXHUKH

11.1. Metoauueckue yKa3zaHus [ OOYYarOMIMXCS IO OCBOCHHUIO JIEKI[MOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
IyOOKOe U SICHOE HU3JIoKeHHEe ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOH JEKIUH B
paMKax TUCHMIIJIMHBI HE B TOM, YTOOBI MOJyYUTh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUHU
(GyHIaMEHTaIbHBIX MpoOJeM AMCUMIUIMHBL, METOJOB HAay4YHOTO [IO3HAHUS, HOBEHIINX
JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporiecce JEKIHsS BBIIOIHSAET METO/I0JOIMUECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIEKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH o0jacTu 3HaHUA, €€ MpoOJieMbl, JaeT LENbHOE MPEACTaBICHHUE O JUCIUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMHU AUCLUIIIIMHAMH.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUHU 00YYaIOUIMMHUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJIyY€HUE COBPEMEHHBIX, IIEJIOCTHBIX, B3AaUMOCBI3aHHBIX 3HAHUN, YPOBEHb KOTOPBIX
ONpEENAeTCs HEIEBON YCTAaHOBKOM K KaKJI0M KOHKPETHOU TEME;

— TIOJIyY€HUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pa3BuTHEe  NPOPECCHOHANBHO-AENOBBIX  KadecTB, JIIOOBU K  MpeAMETy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITIEHHUS.

— TMOSIBJIEHUE HEOOXOJMMOI0 MHTEpeca, He0OX0AUMOTO [l CAMOCTOSATEILHOM padoTHI;

— TOJyYEHUE 3HAHUHA O COBPEMEHHOM YPOBHE PAa3BUTHUS HAYKU M TEXHUKHU U O MPOTHO3E
UX pa3BUTHUS Ha OJMKaNIINE TOIbI;

— HAy4YUThCSI METOJUYECKH oO0palaThiBaTh MaTepuasl (BBIAEIATH TJIABHBIE MBICIH U
IIOJIO)KEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSITh HUX B  Pa3IM4YHBIX
bopMyITUpOBKax);

— TOJy4YeHUE TOYHOI'O MOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHATHUH.




JIeKUMOHHBIA MaTepuall MOXKET COMPOBOXKIATHCS JAEMOHCTpalUMed ClIaiioB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO MaTepuajga IMpH MPOBEICHUU KOPOTKUX JHCKYyCcCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICIBbHBIX TEMATHUK 110 TUCIUTIIINHE.

CTpykTypa IpeoCTaBICHMS JCKIIMOHHOTI0 MaTepHaia:

- BcerymieHne — d4acTh nekumMM, LEeldb KOTOPOM - 3aMHTEpPECOBaTb U HACTPOUTH
ayIUTOPUI0O HaA BOCHIpUATHE YydeOHOro Mmarepuana. B ero coctaB BXOJIAT:
(dbopMyIIMPOBKA TEMBI JICKIIHH, XapAKTEPUCTHUKA €€ — MPOPECCHOHATBHON 3HAYUMOCTH,
HOBU3HBI M CTEMCHM HW3YUYEHHOCTH, ICJIM JIEKIIMH;  M3JI0KCHHE IUIaHA JICKIIHH,
BKJIFOYAIOIIET0 HAMMEHOBAHUSI — OCHOBHBIX BOIIPOCOB, IMOJUICKAIIUX PACCMOTPEHHUIO
Ha JIEKIIMH;  XapaKTePUCTHKA PEKOMEHAYEMOW JIUTepaTypbl, HEOOXOIUMOW s
OpTraHHU3aIMN CAMOCTOSITEIIBHONH Pa0OThI CTYIEHTOB; PETPOCHEKIUS-HAIOMUHAHUE O
BOHpOC&X, paCCMOTpeHHbIX Ha— HpOHlJ'IOfI JICKIIMH, CBA3b HMX C HOBBIM MaTepI/IaJIOM,
yKa3aHUE Ha €ro poJib, MECTO M 3HAYCHUE B JJAHHOW TUCIUILIMHE, a TAK)KE B CHCTEME
Jpyrux HayK.

— OcHOBHasg 4acTh - M3JIOKEHHE COJACPKAHUSA JICKIUA B CTPOIOM COOTBETCTBUHU C
MpeJIOKEHHBIM TUTAaHOM. BKITI09aeT packphIBaOLIUil TEMY JIEKIIMH KOHLETITYalbHbIH U
(dakTHyecKui Marepual, ero aHajlu3 U OLEHKY, Pa3IMYHble CIIOCOObI apryMEHTAlUU U
JI0OKa3aTeJIbCTBA BBIIBUTAEMBIX TCOPETUUCCKUX TTOJTOKCHHH.

— 3akiroyeHue - TMOJBEJICHHE OOImero wurora JIeKIUU, o000IIeHHe MaTepuaa,
q)OpMyJII/II)OBKa BBIBOJOB I10 TEMC JICKIIMHU,; OTBCTHI HA BOHpOCI)I CTYZIGHTOB.

— ,Z[JI?I HaJICKamero OCBOCHUA Kypca XUMHUHAU I/ICHOJII)?;YIOTC?I CIICOHUAJIBHBIC HATJISIAHBIC
CpencTBa, C TMOMOIIBI0O KOTOPHIX MOXHO TEpeNaBaTh CTyJAEHTaM HH(POPMALHIO O
BEIIECTBAX, OOBEKTaX U CylIecTBe (U3MUECKUX M XUMHUYECKHX IIpeBpallleHUN.
I[CMOHCTpaIII/IFI OIIBITOB, MOJCJ/IN KpI/ICTaHJII/I‘-IGCKI/IX peIHéTOK, Ta6JII/H_II)I U IIJIAKAThI C
HHEPreTUUECKUMHU JrarpaMMaMu 00pa3oBaHus MOJIEKYII, PEakIuil C KaTalu3aTopaMu U
0e3 HUX U T.1I.

—  OcymiecTBiieHHE KOHTPOJIS 32 BEICHUEM CTYJIEHTAMHU KOHCIIEKTa— JIEKIIMHA;, OKa3aHUe
CTyJIE€HTaM TIOMOIIM B BEACHUU 3aMHCH JEKUUU — (AKIEHTUPOBAHHE W3JI0KECHUS
MaTepuaia JEKIMH, BBIACICHHE TOJIOCOM, HHTOHAIMEW, TEMIIOM peud Hauboliee
Ba)XHOU MH(OPMAIINH, UCTIONH30BaHUE May3 AJIs 3alUCH TAOIHUII, CXEM)

11.2. Meroauueckue yka3aHus il OOy4aroIIMXCS IO BBITIOJHEHUIO J1a0OpaTOPHBIX
pabot

B xone BeImonHeHus 1a0OpaTOpHBIX pPadOT oOydvaromuiics JOKEH YriayOuTh H
3aKpENNUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJAJETh COBPEMEHHOW METOJUKON M TEXHUKON
HKCIIEPUMEHTa B COOTBETCTBMM C KBaIM(PHUKAMOHHON XapaKTEpUCTHUKON 00ydaromerocs.
Brimonnenne mabopaTOpHBIX pabOT COCTOMT U3 3KCIEPUMEHTAbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YacTe U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51a60paTopHBIX paboOT OO0y4aromUMCs SIBISIETCS HEOTHEMJIEMOH 4YacThIO
U3Y4YEeHUs] JUCUUIUIMHBI, OINpeAensieMod Y4YeOHbIM IUIaHOM U OTHOCHUTCS K CpPEICTBaM,
00ecTeyrBaroIUM pelIeHUe CIeTyIOIUX OCHOBHBIX 33/1au y 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUSA MPOLECCOB, SBIEHUHM U OOBEKTOB,

M3y4aeMbIX B paMKaxX JaHHOW TUCIUILIINHBIL;

— 3aKpCIICHHUEC, PA3BUTHC U JACTAIM3AlNsA TCOPECTUUYCCKUX 3HaHPII>i, MOJIYYCHHBIX Ha
JICKIIUAX,

— TOJy4YeHUe HOBOM MH(OpPMALMU 110 U3yYaeMON JUCIHUILIUHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMHU.



MeTtoauueckre yKka3aHusl K BHIITOJIHEHUIO 1a00paTOPHBIX padOT MPUBEACHHI B!
- Xumusd : XUMHUYECKUE PEAKIIMHU, BbI3BIBAIOIINE JIEKTPUUECKUI TOK,
AJIEKTPOJIHBIE MOTEHIMAIIBI U AJIEKTPOIBUIKYILME CUIIBI : [ DIEKTPOHHBIN pecypc] :
METOAMYECKHE YKa3aHHs K BBIIOIHEHUIO J1aboparopHoit pabotsl / C.-Ilerepl. roc. yH-T
a’pokocm. mpubopoctpoenus ; coct.: F0. C. Hukonaes, T. E. KpbutoBa. - DnekTpoH.
texcToBble aaH. - CIIO. : U3a-Bo I'VAII, 2015.- 19 c.

— Xumust. TernoBoit 3¢ ekt (SHTANBINSA) XUMUYECKOH peaKkiyi : [
DJEeKTPOHHBIN pecypc] : METOAMYECKHE YKAa3aHUs K BBIIIOJIHEHHUIO JTa00PaTOpHO paboThI
/ C.-IletepO. roc. yH-T ad3pokocMm. ipudopoctpoenus ; coct.: F0. C. Hukonaes, T. E.
KpsuioBa. - DnekTpoH. TekcroBbie naH. - CII6. : M3a-so 'YAIL 2015.- 17 c.

— Xumus : «OnpeneneHne XUMUYECKOT0 SKBUBAJIEHTA METAUIay : [ DIEKTPOHHBIH
pecypc] : MeToIM4YecKue YKa3aHus K BRIMOTHEHHIO JJabopatopHoi padotsl / C.-Ilerepd.
roc. YH-T a3pOKocM. ipubopoctpoenus ; cocT.: T. E. KpbutoBa. DeKTpoH. TEKCTOBBIE
nman. - CII6. : U3n-Bo I'YAIL 2021. - 19 c.

CtpykTypa u ¢popma oTyeTa 0 1a00paTOPHOIi padoTe
1. Ilenb paboTHI.

2. JlabopatopHoe o0opyaOBaHuE.
3. Omnucanue 3KCIepPUMEHTA.
4. O06paboTka pe3yIbTaToB.

TpebdoBanusi k oopMIiIeHUIO 0TYeTa 0 J1abopaTopHOii padoTe
1. Otuér momkeH coiepkaTb TUTYJBHBIN JIMCT, a €ro CoAep:KaHHuEe COOTBETCTBOBATH

odopmienuto, cornmacuo 'OCT 7.32-2017. (3amonHeHHbIe TAOIUIIBI C TOTyYEHHBIMU
SKCIIEPUMEHTATbHBIMU JaHHBIMU) HopmaTuBHAs MOKyMEHTallus, HEOOXOoAuMas JUIs
odopmiieHus, MpUBEJEHA Ha 3JEKTPOHHOM pecypce I'VAIL
https//guap.ru/standart/doc

BrinonHeHs! HEOOXOAUMBIE PACUETHI.

[TocTpoens! rpaduueckue 3aBUCUMOCTH OT 33JJaHHBIX MTapaMeTPOB.

CrenaHbl BBIBOJIBI.

ok~ own

BrInonHeHbl KOHTPOJIBHBIE 3a/1aHUs Ha TEMY J1JaOOpaTOPHOM pabOTHI.

11.3. MeToauueckue yKa3aHHs ISl OOYYArOIIUXCS 0 POXO0KACHUIO CAMOCTOSATEIHHON
paboThI
B xo/1e BBIMOTHEHHS] CaMOCTOSATENHHON PaOOTHI, 00YYAIOIIHIACS BBHITIOMHSAET KOHTPOJIHHYIO

paboTy, 3alaHusl HAXOAATCS B Y4eOHO-METOIUYECKOM ITOCOONH, BEUIOKCHHON B JIMYHOM
KaObuHeTe y 00yyaroIero 1no 3ao4Hoit gopme. Odmas xumus: yuedno-metos.nmocooue / T.E.
Kpruosa . —CI16.:T'VAII, 2016-98c. ( ¢ KOHTPOIBHBIMHU 33JaHUSMH )
MetoandeckuMy MaTepraJIaMy, HAPaBISIONIME CAMOCTOSTENIEHYIO paboTy 00yJaromuxcst
SIBIISTFOTCSL:
y4eOHO-METOIUYECKUN MaTepHal 1Mo TUCIHILIHHE;
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC TIPOIECCHI : [ DIEKTPOHHEIN pecypc] : yaeOHoe mocodue

/' T. E. Kpsinosa, T. . ®omuuena ; C.-Ilerepd. roc. yH-T a3pOKOCM. IPUOOPOCTPOCHUS. -
OneKkTpoH. TeKcToBbIe AaH. - Cankr-IlerepOypr : U3a-Bo 'YAIL 2019.-77 ¢

Xumus. OCHOBHBIC CTEXMOMETPHUYECKHE 3aKOHBI, CTPOCHHUE BEIIECTBA, TEPMOIUHAMUKA,
KMHETHKA, PACTBOPHI, TEKTPOXUMHUS: [ DIIeKTpOHHEIN pecypc] : yueoHoe mocodue / T. E.



Kprutosa, T. . ®omuuesa ; C.-Iletepl. roc. yH-T a9pOKOCM. TPUOOPOCTPOCHUS. - DIEKTPOH.
TekcToBbIe MaH. - Cankt-IletepOypr : U3a-Bo ['YAIL, 2020. - 148 c.

B mporecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOywaromierocst (GhopMupyercs
nenecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE TI03BOJISIET UM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHHU MW CHCTCMATHU3AllUU HpI/IO6peTaeMbIX 3HaHI/If/’I, OGGCHG‘-IHB&CT BBICOKHUH
YPOBEHb YCIEBAaGMOCTH B TIEpUOJ OOydYEHUs, IOMOTAaeT IIOJIyYUTh HABBIKH TTOBBINICHHS
npo¢eCCHOHATIBHOTO YPOBHSI.

MeroauyeckuMHu ~ MaTepUallaMK,  HANpaBJSIOIIMMU  CaMOCTOSITENIBHYIO — paboty
00y4aroOUUXCASBISIOTCS:

— y4eOHO-METOANYECKHI MaTepHall 0 AUCIUILINHE; TO

CCBUIKA HA MaTepHajbl HEOOXOUMBIE JUISI BBITIOJTHEHUS! KOHTPOJILHOW PabOTHI:
http://lib.aanet.ru/jirbis2/index.php?

11.4. Metoauueckue yKazaHusl JUIsl OOy4aroUIMXCs IO IPOXOXKICHUIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPELyCMaTpPUBAET KOHTPOJIb KayecTBAa 3HAHUU
00yyaroIuxcs, OCyLIECTBISEMOIO B TEUEHUE CeMecTpa C LIeJbl0 OLCHMBAHUSA XO0Jla OCBOEHUS
JUCLUIUINHBI.

Texymmii KOHTPOJIb OCYILIECTBISETCS MPOBEPKON BBINOJIHEHHONM KOHTPOJIBHON paboThl
CTYJEHTOM, B pe3yJIbTaTe JOJIKHA ObITh 3aUT€HA /10 aTTECTAllUU

11.5. Meroauyeckue ykazaHusi Ajisi 0Oy4aroUIUXcCsl MO MPOXO0KICHHUIO MPOMEKYTOUHOMN
aTTeCTallUU.

[IpomexxyTounast ~ aTrecTamusi  OOy4alOIIMXCS  MPEAYyCMaTpUBAE€T  OlLICHUBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTAaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIOYAEeT B
ceost:

— muddepeHUpoBaHHbIl  3a4eT — 3TO (opMa OICHKH 3HAHHWM, TMOTYyYEHHBIX
00y4JarmuMcsl TpU U3YYSHUU AUCIUILTHHBI, TPU BBIMOTHEHUH KYPCOBBIX MPOEKTOB, KyPCOBBIX
paboT, HayYHO-KUCCIAEAOBATEIILCKUX Pa0OT M MPOXOKACHUHU MTPAKTUK C aTTECTAIIMOHHOMN OIICHKOM
«OTIUYHOY, «XOPOUIO», KYAOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHLHOY.

nudPepeHIMPOBaHHBIA  3a4eT BKIIOYAeT B C€e0S BBINOJHEHHBIE U 3alIUIIEHBI

nabopatopHble pabOTHI, 3auTeHa KOHTPOJbHas paldoTa, NaHbl OTBETHl HA TECThl U

BOITPOCHI


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

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




