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AHHOTaUs

JucuuruimHa «XUMHS» BXOAUT B 00pa30BaTENbHYIO POrPaMMy BBICIIETO 00pa30BaHUs
— mnporpaMMy OakajaBpuaTa II0 HalpaBJIEHUIO NOAroToBKH/ crnernuanbHocTH  13.03.02
«DNIEKTPOIHEPreTHKA U IEKTPOTEXHHUKA» HAIIPABICHHOCTH «DJIEKTpOMeXaHHKa». /lucuuIiHa
peanuzyercs kadenpoit «Ne31».

JlucuuiuinHa HatesleHa Ha (QOPMHUPOBAHKE Y BBIITYCKHUKA CIETYIOUINX KOMIIETCHIIMNI!

IIK-2 «CnocoOHOCTh y4acTBOBaTb B IUIAHUPOBAaHUM, IMOJTOTOBKE, 00paboTKe
pe3yabTaTOB SKCIEPUMEHTOB U KOHCTPYMPOBAHUU KOMIIOHEHTOB O0BEKTa MPOQecCHOHATbHON
NeSITeTbHOCTH

CopnepxkaHue IUCHUILUIMHBI OXBAaTBIBAET KPYI BOIIPOCOB, CBA3AHHBIX C O3HAKOMJIEHUEM
UCTOPUM XHUMHH, a TaKXe C OCHOBHBIMHM HANpPaBICHUAMU M TEHICHLUUSMHU pPa3BUTHA
COBPEMEHHOM XHMMHHU. OJTa HayKa H3y4aeT MAaTepHaIbHBIA MUpP, 3aKOHBI €ro pa3BUTHA,
cnenn(uyeckylo XUMUYECKylo (GopMy JABIKEHHS MaTepuu. B mpolecce u3ydeHUs XUMHH
BbIpa0aThIBAETCSl HayYHBIA B3IVISL HA MUpP. 3HaHME XMMHUU HEOOXOIUMO AJS IUIOJOTBOPHOM
TBOPYECKOH JesTenpHOCTH OakanaBpa J00OH HampaBIeHHOCTH. 3HAHWE XUMHH IO3BOJISET
c(OopMHpOBATH COBPEMEHHOE HAYYHOE MPEACTABICHHE O MaTepUH, BELIECTBE KaK OJHOM U3
BHUJIOB JIBKYILEWCS MAaTEPUU, MEXAHU3ME MPEBPALICHUN XUMUUYECKUX COCIMHEHUMN, CBOMCTBAX
MaTepHaJIOB 0 XMMUYECKUX IMpolieccax B COBPEMEHHOH TexHuKe. [Ipu n3yueHun Kypca XUMHH
HE00X0/IMMO TMPOYHO YCBOUTH OCHOBHBIEC 3aKOHBI, OBJAJETh TEXHUKOW XUMHUYECKUX PaCUETOB,
BbIpa0OTAaTh HABBIKM CAMOCTOSITEJIBHOIO BBIMOJIHEHUS XHMHYECKHUX OSKCIIEPUMEHTOB H
0000mienust  ¢akroB. [loHMMaHuWe  3aKOHOB XHMMHUU TIOMOXKET CTYAEHTY B pEIICHHH
9KOJIOTUYECKUX MpolseM. 3HaHME Kypca  XMMHUM HEOOXOIUMO U s TMOCJIEYIOLIEro
YCIICIIHOTO U3YYCHHUs CIIEHUANbHBIX AUCIUILIUH.
[lpenonaBanve IUCHMILIMHBI IIpeJycMaTpUBaeT clieayromue (OpMbl OpraHU3aliu

y4eOHOT0 mpolecca: JeKIHH, JJA00paToOpHbIe pabOThl, CAMOCTOSITEIbHAS paboTa 00yJaroIerocs.

ITporpaMMoil TUCHMIIIIMHBI MPEITyCMOTPEHBI CIEAYIOIINME BHIbl KOHTPOJSA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAS aTTeCTalMs B (hopMe SK3aMeHa.

OO6mrast TpyAO0EMKOCTh OCBOCHHS AUCITUIUIMHBI COCTaBIIsIeT 3 3a4eTHhIX enuHuibl, 108
YacoB.

SA3bIK 00y4YEeHUS 110 AUCIUIUITMHE «PYCCKUHN »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

Lenp maHHOW IUCHMIUTUHBI — YCBOGHHE CTYACHTAMH TEOPETHYECKHX OCHOB 0Ol
XUMHUHM, XUMUHU BaXHEHMIIUX 3JIEMEHTOB U HUX HEOPraHWYEeCKHUX COEAMHEHUU, (HOpMHUpOBaHHE
XUMHUYECKOTO MBIIIJICHHS Y CTYIEHTOB, Pa3BUTHE HABBIKOB UCIIOJIB30BaHUS CBEJCHUH O (pr3mKo-
XUMUYECKUX CBOMCTBaX pAa3JIMYHBIX CUCTEM [UIsl CHHTE3a COOTBETCTBYIOIIMX COEIWHEHMH,
BBHITIOJTHEHUE TEPMOJMHAMUYECKUX M KHHETHYECKHX pacueToB. [IpmoOpereHHe HEKOTOPOro
OMbITa HKCIEPUMEHTAJbHBIX HCCIECIOBAHUNA ISl Pa3paOOTKHM  HOBBIX METOJOB CHHTE3a U
NpUAAHUs MaTepuangaM 3aJaHHOW CTPYKTYpbl, M KOMIUIEKca CBOMCTB. IIpencraBinenue
BO3MOXXHOCTH CTYJI€HTaM Pa3BUTh U MPOJEMOHCTPUPOBATH HABBIKU B 00JIACTH MHHOBAI[MOHHBIX
TEXHOJIOTUI

1.2, JlucummuiiHa  BXOIWT B  COCTaB  4YacTH, (OpPMHUPYEMOH  y4aCTHHUKAMH
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeIbHOM MPOrpaMMBbl BBICIIET0 00pa3oBaHus (naee —
OI1 BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUEHUS MO JAUCIUILINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus OI1 BO.

B pesynbrare m3yueHus AMCHMILTUHBI 00OydYalOmUNCA AOHKEH 00JaaaTh CIETYIOIIUMHU
KOMITETEHIIMSIMU WIIM UX 4acTsAMH. KOMIIETEHIIMM U MHIMKATOPBl UX JTOCTUKEHUS IPUBEACHBI B
tabnure 1.

Ta6mmma 1 — [lepedeHs KOMITETEHIIMM ¥ UHIUKATOPOB MX JTOCTHIKCHUS

Koo u
Kareropus (rpymnmna) Kon u HanMeHOBaHME MHIUKATOPA JOCTHKECHHUS
KOMIIETEHIIUH HAHMCHOBATHE KOMIETEHIINU
KOMIIETEHIINH
T1K-2 Crioco6HOCTE [1K-2.3.1 3HaTh METOJIbI U CPEJCTBA
y4acTBOBaTh B IUTAHUPOBAHUS U OpTaHU3aI[UH OMBITHO-
IUTaHUPOBAHMH, KOHCTPYKTOPCKUX Pa3padOTOK U MPAaKTUYECKUX
MOJITOTOBKE, 9KCIIEPUMEHTAIBHBIX UCCIEA0BAHUN; METOIbI
o0OpaboTke MPOBEJICHUS KCIIEPUMEHTOB U HAOJIOICHUH,
[Ipodeccuonanbabie | pe3yabTaTOB 0006m1eHNsT 1 00pabOTKH HHGOPMAITTH
KOMIIETCHIIUU DKCIIEPUMEHTOB U [IK-2.Y.1 yMeTh AeMOHCTPUPOBATh 3HAHUS
KOHCTPYHPOBaHUU OCHOBHBIX 3aKOHOB OPTaHUYECKO U
KOMIIOHEHTOB HEOPraHUYECKON XUMUH, IPUPOIbl XUMHUUECKON
o0BekTa CBSI3M 3JIEMEHTOB; UCIIOJIb30BaTh OCHOBHBIE
npopeCUHOHATBHON | METOAbI XUMHUECKOTO UCCIICIOBAHMSI BELIECTB U
JESITEIIbBHOCTUH COETMHEHUI

2. Mecro nucumrumHbl B cTpykType Ol

JucuumnirHa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHCS
IIPU U3YYEHHUH CIIETYIOIIUX TACIUATUINH:
—  «Duszukay,
— «MaremaTuka. AHAIUTUYECKAsi TEOMETPHS U JIMHEHHAs airedpay,

3HaHUsA, TOJIYYCHHbIE MPU HU3YYCHUM MaTepuajia JaHHOM NUCUMIUIMHBI, HUMEIT Kak
CaMOCTOSTENIbHOE 3HAYEHHE, TaK U UCIOJB3YIOTCS PHU U3YYEHNUH IPYTUX TUCLHMILIAH:
— «MarepuanoBeaeHue,
— «ODJEKTPOHUKA»,
— «DKOJIOTHUS,
— «OJEKTPOTEXHUKAY,
— «Metponorus» .




3. OOBeM U TpyI0EeMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 10 AUCHHUILIIHHE (M paclpeeNieHUe 3TOH TPYIOEMKOCTH 110 CEMECTPaM) MPEACTABICHBI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

TpynoeMkocTs 110
Bun yuebHoit paboTbl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 3/ 108 3/ 108
3E/ (uac)
U3 Hux wacoe npaxmuyueckoil n0020moeKu 6 6
AyoumopHnuie 3anamus, BCEro vac. 12 12
B TOM YHCIIE:
nexiuu (J1), (dac) 6 6
npakTtuueckue/cemunapckue 3ansatus (113),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 6 6
KypcoBoii nmpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 9 9
CamocmosamenvHnas paboma, Bcero (dac) 87 87
Buo npomesxcymounoii ammecmayuu. 3a4er,
mudd. 3auger, sx3amed (3auer, Judd. 3auq, OK3. OK3.
DK3.*%*)

** .
HpI/IMeLIaHI/Ie . KaHIUJAaTCKUH 3K3aMCH

4. CopepxaHue AUCIUTUTMHBI
4.1. PacnpeneneHue TPYIOEMKOCTH JTUCIUIUIAHBI ITO pa3/ieiaM U BUaM 3aHSATHIA.
Pa3nensl, TeMBl JUCHUTIINHBI U MX TPYAOEMKOCTh MPUBECHBI B TaOIUIE 3.
Tabmuna 3. — Pa3iensl, TeMbl JUCIUTIINHBI U UX TPYJI0EMKOCTh

Paznenbl, TeMbI TUCITUIIIMHBI Jlexknuu 113 JIP KII CPC
(qac) (C3) (qac) (qac) (qac)

Cemectp 2

Pasnen 1: Beenenue B XUMUIO 1 2 10

Tema 1.1.IToHsiTHE BeliecTBa U 0.5 2

XUMUYECKON PeaKiui, OCHOBHBIC

OTIpe/ieTICHUsI.

Tema 1.2 4

CrexrnoMeTpuiecKue 3aKOHBbI.
OyHaaMeHTaIbHbIE TOHITHS U 3aKOHbI

XAMHH.
Tema 1.3.Crioco0s1 onpeaenieHus 0,5 2 4
KOJIMYECTBA BEILECTBA, 3aKOH

3KBHBAJICHTOB.

Paznen 2: Ctpoenue BemiecTra 2 - 27
Tema 2.1. OcHOBHEBIE CBEACHHS O 1 4
CTPOCHUH aTOMOB; KBAHTOBBIC UHCJIA.

Tema 2.2. Ilepnonnueckuii 3aKoH S)

J.N.Menneneena.




Tema 2.3. XumMudeckas CBI3b, BUIEI
XHUMHUYECKOU CBS3H.

0,5

Tema2.4. MeToy BaJCHTHBIX CBSI3CH,
KOBAJICHTHAsA CBA3b.

0,5

Tema2.5. Meton MONEKyIPHBIX
opOuTanei.

Tema2.6. HeBasieHTHBIE THITBI CBS3CH:
HOHHAS CBSI3b, METAIUINYECKAS CBS3b,
BOJIOPOJIHAs CBsI3b, CHIIbI BaH-1ep-
Baanxca.

Pazgen 3: XuMHUECKHE CUCTEMBI.
OO6mre 3aKOHOMEPHOCTH XUMHUYECKHIX
MPOLIECCOB.

30

Tema 3.1. DHepreTka XMMHUECKUX
IIPOLIECCOB, BHYTPEHHSISI SHEPI U,
SHTAJIBIINS, SHTPOIHMSL.

Tema 3.2. sneprus ['u66ca,
HaIpaBJICHHOCTb XUMHUYCCKUX
MPOIIECCOB, XUMHUYECKOE U (pa3oBoe
paBHOBECHE.

Tema 3.3. CKOpoCTh XMMUYECKOI
peakuu U METOIBL €€ PETYIUPOBAHUS,
3aKOH JSHCTBHUS Macc,

Tema3.4. DHeprus akTuBaluu,
ypaBHeHUE AppeHuyca, npaBuio BaHt-
I'odda, karanuzatopsl u
KaTaJUTHUYECKUE CUCTEMBI.

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

Tema3.6. DnekTpoIuTHYECKAS
Jucconranus, BOIHBIE pACTBOPEL
ANEKTPOIIUTOB, BOJIOPOIHBII
MoKa3aTesb, peakiuu oOMeHa,
TUJPOJIU3 COJICH.

Tema3.7. CoiicTBa pa30aBiIeHHBIX
pPacTBOPOB HEAIEKTPOJIUTOB, BOJHBIC
PacTBOPHI ANEKTPOIUTOB, 3aKOH
pa36aBneHus OCTBalbAa, 3aKOHbBI
Paymns.

Pa3nen 4. OcHOBEI
AJEKTPOXUMHUUECKUX MPOLIECCOB.

10

Tema 4. 1.0KUCIUTEITBHO-
BOCCTAHOBUTEIBLHBIE PEAKITUN

Tema 4.2 XUMHUUECKHE UCTOYHUKHU
AIEKTPUIECKOTO TOKA. | aThbBaHMUECKHE
3JIEMEHTEL.

Tema 4.3. DnexTponus, 3aKOHbI
®dapazpes.

Tema 4.4. Koppo3sus u 60pr0da ¢ HEld.

0.5




Pazgen 5:CroiicTBa MPOMBIILICHHO- 10
BAKHBIX D3JICMCHTOB U UX COG,Z[I/IHGHI/Iﬁ

Tema 5.1. Knnaccsl XMMHUYECKHX
COCIMHEHUH, CBOMCTBA IIPOMBIIIEHHO 8
BaXKHBIX DJIEMEHTOB U UX COCIMHECHHUN.

Tema 5.2. Xumuueckas
uaeHTuuKaIys. Metoasl 2
XHMHYECKOT'0 MCCJICIOBAHUS U aHAIN3a
BEILIECTB U UX MPEBPALLICHUMN.

Hroro B cemectpe: 6 6 87

Uroro: 6 0 6 0 87

IIpakTnueckass MOATOTOBKA 3aKJIIOYAETCS B  HEMNOCPEACTBEHHOM  BBIIIOJHEHUH
oOy4JalolmuMHUCs  OMNpEAENCHHBIX  TPYIOBBIX  (PyHKUMIA,  CBSI3aHHBIX C  Oynyiei
npo¢eCcCHOHATIBHOMN 1A TETbHOCTBIO.

4.2. CopnepkaHue pa3/IesioB U TEM JICKIIMOHHBIX 3aHSATHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEACHO B Ta0nHIIEe 4.
Ta6mmia 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep pasnena Ha3BaHue u copepxanue pa3enoB U TeM JIEKIIMOHHBIX 3aHATHN

Pazgen 1 BBenenue B XUMHIO.

Tema 1.1. [ToHsiTHE BellecTBa U XUMUUECKON PEaKI[uy, OCHOBHbIE
OnpeJIeICHUs.

Tema 1.2. CrexnoMeTrpuueckue 3aKkoHbl. OyH1TaMEHTAJIbHBIE IOHATUS U
3aKOHBI XUMHH.

Tema 1.3. CriocoObl onpeiesieHnss KOJUYECTBa BEUIECTBA, 3aKOH
3KBHUBAJICHTOB.

Paznen 2: CtpoeHue BenecTna

Tema 2.1. OCHOBHBIE CBE/ICHHSI O CTPOEGHUH aTOMOB; KBAHTOBBIE YUCIIA.

Tema 2.2. ITepuonnueckuii 3akon [[.M.Menneneena, cBs3b 11.C. co
CTPOEHUEM aToMa.

Tema 2.3. Xumudeckas CBSI3b, BUIBI XUMHUYECKOH CBS3H.

Tema 2.4. MeTo BaJICHTHEIX CBSI3€l, KOBaJICHTHAS CBA3b.

Tema 2.5. Meroa MOJEKYISIPHBIX OpOUTANICH.

Tema 2.6 HepanenTHbIe THIIBI CBSI3€H: HOHHAS CBSA3b, METALJINUYECKas

CBsI3b, BOJIOPOAHAS CBS3b, CHIIbI BaH-nep-Baanbca.

Pa3nen 3 Xumuueckue cuctembl. O0Ine 3aKOHOMEPHOCTH XUMHUECKUX
IIPOILIECCOB.
Tema 3.1. DHepreTuka XMMHUYECKHUX IPOLIECCOB, BHYTPEHHS DHEPIHS,

TETTOBOM (P (HEKT XUMHUUECKUX peakiuii, 1-i, 2-i, 3-i 3aKOHbBI
TEPMOJMHAMUKH, DHTPONHS, KaK (DYHKIHS COCTOSIHHS, SHTAIBIINS.
XUMHAYECKUH ITOTEHIHAI.

Tema 3.2. sHeprus [ n606ca, HanPaBICHHOCTh XMMUYECKUX TPOLIECCOB,
XMMHYECKOe U (ha30BOE PaBHOBECHE.

Tema 3.3. CKopoCTh XMMHUYECKOHN pEaKIIMK U METOJbI €€ PEryJIMpOBaHUS,
3aKOH JCUCTBUS Macc.




Howmep paznena

HasBanue u copeprxanue pa3aenoB U TeM JEKIIMOHHBIX 3aHATHI

Tema 3.4

OHeprus akTUBallUY, ypaBHEHUE AppeHuyca, NpaBuio BaHT-
I'odda, karanuzatopsl U KaramuTUYECKHe cUCTeMbl. OCHOBHOM
MOCTYyJIAT XUMUYECKOW KHHETHKH, KHHETHYECKOE YpaBHEHHUE.
Bnusinue TemnepaTypsl Ha CKOPOCTh XUMHUYECKON PEeaKIIni,
ypaBHeHHE AppeHnyca. MexaHH3M NPOTEeKaHUs KaTaTUTUIECKUX
peakuuii. Xumuueckoe paBHoBecue npunuun Jlelllarense.

Tema 3.5

PacTBOpBI, TUCTIEPCHBIE CUCTEMBI, CIOCOOBI BHIPAXKEHHUS COCTaBa
pacTtBOpoB. TepMoauHaAMHUUYECKHE XapaKTEPUCTHKH MpolLecca
00pa3oBaHMs paCTBOPOB. CHIIbHBIE U CIIA0bIE AIEKTPOJIUTHI,
MOHHBIE PABHOBECHS B BOJIHBIX paCTBOPAX, IPOU3BEACHUE
pacTBOPUMOCTHU

Tema 3.6

DNEeKTpOoNMTHYECKAs JUCCOLMAIINS, BOJHBIC PACTBOPHI
ANEKTPOJIUTOB, BOJIOPOIHBIN MMOKa3aTelb, peakiui oOMeHa,
TUIPOJIU3 COJICH.

Tema 3.7

CBoiicTBa pa30aBICHHBIX PACTBOPOB HEAIEKTPOJIUTOB,
KomuratuBHble CBOHCTBA pacTBOPOB, 3aKOHBI Payis.

Pazgen 4.

OcHOBEI SJICKTPOXUMHNYCCKUX HPOUCCCOB.

Tema 4.1.

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pPCaKnu

Tema 4.2.

XUMHYECKUE UCTOUYHHUKH 3JIEKTPUUECKOIO TOKA. [ 'albBaHUUECKHE
3JIEMEHTBI, CTAaHIAPTHBIC AJIEKTPOIHBIC TOTECHIINANBI. [[BOMHOM
JJIEKTPUYECKUN c10i. YpaBHeHne HepHcra. PaBHOBECHBIN.
AJIEKTPOIHBIN NTOoTeHIMaN. CTaHIapTHBIA BOJIOPOIHBIN SJIEKTPOI.

Tema 4.3.

DnekTponus, 3akoHsl Dapajes

Tema 4.4

Koppo3sus u 6oprda c HE.

Paznen 5.

CBoiicTBa MMPOMBIIIJICHHO- BA’)KHBIX 3JICMCHTOB U UX COG,Z[I/IHGHI/II\/'I.

Tema 5.1.

Knaccel xumMuyeckux coeIMHEHN, CBOMCTBA MPOMBIIIIIEHHO
Ba)KHBIX JIEMEHTOB U UX COoeIMHEHNH KOMITO3UIIMOHHbBIE
matepuaisl. Kepmersr. Xumus metamios (Al,Fe, Sn,Pb,Mo)
Xumus vHemetamion: C,Si,S , pymiepen, kapoun. Tormusa
(TBEpHoE, )KHUIKOE, TA30BOE), CMa304YHBIC MAaTEPHAIIbl, MOTOPHBIC
Macia.

Tema 5.1.

Xumunyeckas uaeHTudukanus. MeToapl XUMHYECKOTO
UCCJIEIOBaHMS M aHAJIM3a BEILECTB U X MIPEBPALICHUI.
KadectBeHHbIi 1 KoMuecTBEHHBIN aHanu3.(I paBUMeTprUUYECKUA,
TUTPUMETPUYECKUN, KOMIZIEKCOHOMETPUYECKUI METObI
aHaIM3a).

4.3. Tlpaktuueckue (CeMHUHAPCKUE) 3aHATHS
TeMbl MpakTHYECKUX 3aHATHHA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Tabmuma 5 — [IpakTudeckue 3aHsITHS U UX TPYJT0EMKOCTh

/o

No | Tembl mpakTHYECKHX

3aHATUU

N3 Hux Ne
DopMBbI IPAKTUYECKUX | TpydoeMKOCTh, |MpPaKTUYECKOH |pa3aena
3aHATUN (gac) MOATOTOBKH, |AUCIUI

(dac) JIMHBI

Y4eOHBIM MJIAaHOM HE IPEAYCMOTPEHO

Bcero




4.4. JlabopaTopHbIe 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHIATHI M UX TPYJOEMKOCTh IPUBEIEHBI B TA0IHUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
MPaKTUYECK
Ne TpynoeMKoCTb, . pasnena
HaunmeHnoBanue 1abopaTopHbIX paboT oM
/11 (dac) JTUCIIAI
MOJITOTOBK
JIHBI
u, (4ac)
Cemectp 2
1 | Onpenenenue M’ skBUBajseHTa MeTaJLIa 2 2 1
2 | Onpenenenue TeruioBoro ¢ dexra peaxuu 2 2 3
HEUTpaAIU3aluU
3 | U3mepenue u pacdeT 3IEKTPOTHBIX 2 2 4
MMOTEHIIMAJIOB METAJJIOB U 3]IC
raJIbBAHUYECKUX DJIEMEHTOB
Bcero 6 6

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BHITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B Ta0nuue 7.
Tabmmia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYIOEMKOCTh

N Bcero, | Cemectp 2,
Bun camocrositensHoil paboTh
qac qac
1 2 3
W3ydeHne TeopeTHuecKoro MmaTepuania
40 40
nucturiuabl (TO)
Pacuerno-rpaduueckue 3ananus (PI'3) 1 1
Homamruee 3aganue (/13) 6 6
Kontponbsabie paboTsl 3a0uHnKoB (KP3) 30 30
[ToaroroBka Kk MpOMEKYTOUHOMU 10 10
arrectanuu (I1A)
Bcero: 87 87

5. Ilepeuensb yueOHO-METOIUIECKOTO 0OECIICUCHHUS
JUISL CAMOCTOSTEILHON PabOThl 00YUYaAIOIIUXCS TT0 AUCITUTUTHHE (MOIYJTIO)

Y4eOHO-METOAMUECKUE MaTepHalbl JJIsi CAMOCTOSTEIHHOW paboOThl OOYYArOMIMXCsl YKa3aHbI B
mar. 7-11.

6. IlepedeHb Me4aTHHIX M AIEKTPOHHBIX Y4EOHBIX N3AAHUIHI
[lepeueHpb neyaTHBIX U SJICKTPOHHBIX y4eOHBIX M31aHUH MpHUBEICH B Tabmuie 8.
Tab6muia 8— IlepeueHb MeYaTHBIX W AIEKTPOHHBIX YUCOHBIX U3aHUN
Tabnuua 8— [lepeyeHb MevYaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3TAHUMN

KomnaectBo
HK3EMILISIPOB B
OuOIHoTEKE
(xpome
3JIEKTPOHHBIX
9K3EMILISIPOB)

Mudp bubnuorpaduueckas ccoutka / URL aapec




['munka, H. JI. Obmas xumus B 2 T : y4eOHUK JIJIS aKaJIEMAYECKOTO

l:]rtetﬁsr.g/ OakamaBpuata / H. JI. 'munka ; mon penakuueii B. A. [Tonkosa,
bco dle 3 A. B. babkoBa. — 19-e uzn., mepepad. u mon. — Mockaa :

88933 WznarensctBo FOpaiit, 2016. — 729 ¢. — (bakanasp.
Axagemudeckuii kypc). — ISBN 978-5-9916-6445-5.

https:// OO01mast u HeopraHuyeckasi XuMus. 3aJladHuK : yaeOHoe mocobue asis

urait.ru/ akanemuueckoro 6akanaspuata / C. C. babkuna [u np.] ; moxa
beode/4 penakmueii C. C. babkunoi, JI. JI. Tomunoi#t. — Mocksa :

32806 NznarensctBo KOpaiit, 2019. — 464 ¢. — (bakamnagp.
Axanemuueckuii kype). — ISBN 978-5-534-01498-3.
OKHUCIUTENTbHO-BOCCTAHOBUTEIBHBIC MPOLECCHI : [ DIEKTPOHHBIN
pecypc] : yaue6HOe mocodue / T. E. KpwutoBa, T. Y. ®omuuesa ; C.-
[Terep6. roc. yH-T a3pOKOCM. IPHUOOPOCTPOCHUS. - DIICKTPOH.
TekcToBble faH. - Cankt-IlerepOypr : U3n-so I'VAIL 2019. - 77 c.
Xumus. OCHOBHBIE CTEXHOMETPUUECKHE 3aKOHbI, CTPOCHUE
BEIECTBA, TEPMOAMHAMHKA, KHHETHKA, PACTBOPHI, AIEKTPOXUMUS:
[DnexTponnsiii pecypc] : yuebnoe mocodue / T. E. Kpbutosa, T. 1.
®omuuena ; C.-Ilerepb. roc. yH-T a9pOKOCM. TPUOOPOCTPOCHUS. -
DNeKTpoH. TeKCcToBbIe 1aH. - CankT-IleTepOypr : U3n-Bo 'Y AII,
2020. - 148 c.

54X45 Xumus : yaeOHUK 17151 By30B / A. A. I'ypoB [u ap.]. - 2-e u3z., crep. - 15
M. : Uzp-Bo MI'TY um. H. D. baymana, 2004. - 784 c.

OO6mmas xumus : [ DIEKTPOHHBIN pecypc| : ydeOHO-METOAMIECKOe
nocobue / T. E. Kpbutosa ; C.-Ilerep6. roc. yH-T a3pOKOCM.
MpUOOPOCTPOEHUS. - DIEKTPOH. TeKcToBbIe AaH. - CII6. : 3a-Bo
I'VAIIL 2016. - 98 c.

JlaGopaTopHbIe M1 CEMUHAPCKHE 3aHATHUS IO OOIICH u

54 A95 HEopraHuyeckoi xumuu : yueonoe nocodbue / H. C. Axmetos, M. K. 10
Asuzosa, JI. U. bagpiruna. - 6-¢ u3g., crep. - CII6. : Jlans, 2014. -
367 c.

r:gﬁggée ['enspman, M. . Heoprannyeckas xumus : yuebHoe nocoodue / M.

i(.com / . T'ensdman, B. I1. FOctpatoB. — 2-¢ u3., ctep. — CaHKT-

book/ [MerepOypr : Jlanp, 2009. — 528 c. — ISBN 978-5-8114-0730-9.

54 E55 OcHoBbI 0011eH XMMuUH : yuebHoe nocobdue / B. U. Endumos. - 2-¢ 20

u3n. - M. : UHOPA-M, 2017. - 256 c.

7. IlepedeHn JIEKTPOHHBIX 00Pa30BATENBHBIX PECYPCOB HHGOPMAIIMOHHO-

TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
Ilepeuens JNEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB

nH(pOpMaIMOHHO-

TGHGKOMMyHI/IKaHI/IOHHOI\/'I CeTUu «I/IHTepHeT», H€O6XOI[I/IMBIX JIdA  OCBOCHHA IUCHUIIIINHBI
npuBe/ieH B Tadsmiie 9.

Tabmuua 9

TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

— IlepedeHb »SNIEKTPOHHBIX O0pa30BATEIbHBIX PECYPCOB HH(POPMALUOHHO-

URL agpec

HaunmenoBanue

http://www.xumuk.ru/

Calit 0 XuMuu

http://www.hemi.nsu.ru

OCHOBBI XUMHH:
o0OpazoBaTenbHbBIN
CalT I CTYACHTOB




http://lib.aanet.ru/jirbis2/index.php? DJIEeKTPOHHBIE
option=com_content&view=article&id=28&Itemid=393 pecypcesl
OMOINOTCKH

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepedyenr mporpaMMHOTO OOECIEUEHHUS, HCIOIB3YeMOIr0 IPU OCYIIECTBICHUH
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUIITHHE.
[TepedyeHs UCIOIB3yeMOTr0 MPOrPaMMHOTO o0ecriedeHus peacTasieH B Tabmauiie 10.

Ta6muua 10— Ilepedens mporpaMMHOT0 00eCTIeYeHHS

Ne /i1 HaumenoBanue

He npenycmotpeno

8.2. Ilepeuenn MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca M0 AUCIUIIIHHE

[lepeyeHp HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTABICH B
Tabymue 11.

Tabmuua 11- Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne /i1 HaumenoBanue

He npenycmotpeno

9. MarepuanpHO-TeXHUUYECKast 0aza
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Il  OCYILECTBIICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUIIINHE, TPeCTaBeH B Tabumiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 0a3bl

Ne HanmenoBanue coctaBHOM 4acTu Howep ayauropu
n/n MaTepHaTbHO-TEXHUUECKOW Oa3bl (1pu
HEOOXOIMMOCTH )

1 | JlekumoHHast ayuTOpHUsI C UCIIOIH30BAHUEM JIEMOHCTPAIIMOHHBIX 32-01 (I'acremno,15)
Tabui U cxeM, [lepnoanyeckoit cucTeMbl XUMHUYECKHUX DJIEMEHTOB
J..MenneneeBa, 00pa31ioB MUHEPAIOB, MOJIEIICH
MPOCTPAHCTBEHHBIX PEIIETOK.

2 | Cennanu3upoBaHHAs XUMHYECKas TaOOpaTOpHsI C 33-02, 33-04
UCIIOJIb30BaHUEM JIEMOHCTPAI[MOHHBIX JIAKATOB, JIA00PATOPHBIX (Tactenno,15)
CTEH/IOB M YCTaHOBOK I ONPEEIICHNs SKBUBAJIEHTA METAJLIA,

U3MEPEHUS SJIEKTPOTHBIX TTOTEHIINAIOB, CKOPOCTH KOPPO3UH-
METAJIJIOB - MIJIJTUBOJIbTMETPbI; aHATUTUYECKUE U FTIEKTPOHHbBIE
BECHI; JJabopaTtopHble pH-MeTpsl, HEeHTpU(DYTrH 1 KaJTOPUMETD.

10. OueHouHBIE CpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOH aTTecTaIlun
10.1. CocTaB OIICHOYHBIX CPEACTBIUISI TPOBEICHUS TMPOMEKYTOYHOW AaTTECTAIMH
o0yJaromuxcs Mo AUCUUILIINHE MPUBECH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEXKYTOYHOM aTTeCTAIIHI

Bua npomexyTo4HOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOpOCOB K AK3aMEHY;
3anauu.



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

10.2. B kayectBe KpUTEpUEB OICHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMK O00YyJaronMMHUCS TPUMEHSETCA S-0auibHasi MIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIII, KoTopas mpuBeaeHa B Tabnune 14. B TeueHne cemecTpa MOXXET UCIOIB30BaThCS
100-6ammpHas ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbI ~ YHUBEpPCHUTETa,  IIpaBUja
UCIIOJIb30BaHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepun olieHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUH

Xapaktepructrka chopMUPOBAHHBIX KOMITETEHITHI
5-0aipHas mIKana PAKTCP (bopvp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJI MPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, MOCICAOBATCIBHO U I'PAMOTHO €ro U3J1aract,

— OMUpAsCh HA 3HAHUS OCHOBHOW W JIOTIOJHHUTEIBHON JIMTEPATYypH,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYCCKOMN
ACATCIIbHOCTBIO HAITPABJICHUSA

— yMelio 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTaEMbIC UM UJICH;

— JIeJIaeT BBIBOALI M 000OIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOM CIICIUATM3UPOBAHHBIX MMOHSITHH.

«OTJIMYHO»
(GBa4uTCHO»

— o0yyJaromuics TBEPI0 YCBOWII MPOTPaMMHBINA MaTepHal, TPaMOTHO U
MO0 CYHIECTBY M3JaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOMU
JIUTEPaTypHI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBSI3BIBAET YCBOCHHBIE 3HAHUSI C MPAKTUYECKOM JESITEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TOJIOKEHHUS;

— JIeJIaeT BBIBOALI M 000OIICHHS;

— BJIAJICET CUCTEMOM CIIEIIUATIM3UPOBAHHBIX OHSATUH.

«XOPOLLIOY
«GAUTEHO

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepuall,
[0 CYHIECTBY M3JIaracT €ro, OMMpasCh HAa 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhL;

— JIOMYCKaeT HECYIIECTBEHHbIE OIIMOKU M HETOYHOCTH;

— UCHBITHIBAECT 3aTPYJHEHUS B IPAKTUYECKOM NPUMEHEHHUU 3HAaHUUI
HaIpaBJICHUS;

— cJ1abo apryMeHTHPYET HayYHbIE MOJIOKEHHUS;

— 3aTpynHsieTcs: B GOpMYJIUPOBAHUHN BBHIBOJOB M 00OOIICHU;

— YaCTUYHO BJa/Iee€T CUCTEMOM CIENMAIN3UPOBAHHBIX TOHSITHI.

«yZI0BJIETBOPUTEIIHHOY
«BAYTCHO»

— o0yyJaromuiics He YCBOWJI 3HAYUTEIHHOM 4YacTH IPOrPaMMHOIO
Marepuarna;

— JIOTYCKaeT  CYIIECTBCHHbIE  OMMOKH W  HETOYHOCTH  TIpU
paccMoTpeHuH mpo0aeM B KOHKPETHOM HaIIPaBJICHUU;

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUN;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHIS,

— He (OPMYIUPYET BEIBOJOB M 000OIIECHHUH.

«HEYIOBJIETBOPUTEIILHO
«HE 3aUTCHO»

10.3. TumoBbie KOHTPOJILHBIE 3aJJaHUS WX UHBIC MATEPUATIBI.
Bormpocs! (3amaun) nis sk3aMeHa mpeacTaBieHbl B Taduie 15.

Tabmuia 15 — Boripocs! (3amaun) 115 9K3aMeHa

Ne i/t [lepeuens BompocoB (3a1a4) AJisl IK3aMEHa Koxn
UHIMKaTOpa
1. KBaHTOBO-MeXaHUYECKasi MOJEb CTPOCHUS aTOMA. [IK-2.V.1
2. Atom. [lpunuun Heonpenenennoctu I eitzendepra. Ypasuenue [le [IK-2.3.1
bpoitns. BonmnoBast GyHKkIus.
3. VYpasnenue lllpeaunrepa. Kanroblie uncna. [lpunuun 3anpera [IK-2.3.1
[Taynu. [IpaBuno Xynna, KiedkoBckoro
4. [lepnognueckas cucrema JI.M1. Menneneesa [1K-2.3.1




5. [leproauyHOCTh U3MEHEHUS CBOMCTB 3JIEMEHTOB: PAIUyC aTOMOB U I1K-2.3.1
MOHOB, SHEPTMH MOHU3AIIUH, CPOJICTBO K JIEKTPOHY,
3EKTPOOTPHULIATENbHOCTD, OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
cnoco0HocTh. CBs3p [1.C. co cTpoeHnem aToma.
6. OCHOBHBIE TUIIBI XUMHUYECKOM CBA3U. KOBaneHTHas CBA3b I1K-2.3.1
7. Teopus rubpuau3anuu U reomeTpusi Mosekyi. [lomsprocts u [IK-2.3.1
MOJIIPU3YEMOCTh KOBAJIGHTHOM CBSI3U M MOJIEKYJI
8. Me:xmonexyspHble B3auMoeicTBus. BogoponHas cBs3b. [1K-2.3.1
9. XuMu4eckas TepMOJMHAMUKA I1K-2.3.1
IK-2.¥.1
10. XuMHu4ecKass KHHETHKA. XUMUUYECKOe PaBHOBECHE. [1K-2.3.1
IK-2.¥.1
11. PactBopsl. CriocoOBI BEIpaXKEHUSI KOHLIEHTPAIIUH PACTBOPOB. [IK-2.3.1
CBolicTBa paCTBOPOB IK-2.V.1
12. HucnepcHble cucteMsl. [10BepXHOCTHBIE SIBICHUS [IK-2.3.1
[1K-2.V.1
13. PacTBOpBI 351€KTPOIUTOB. DIEKTPOIUTHYECKAS JUCCOLUALIUS [IK-2.3.1
[1K-2.V.1
14, Juccouunanus Bojbl. J[uccoruaius KUciaoT U OCHOBaHUM. I1K-2.3.1
Bonopoansiii mokaszaremnb [IK-2.V.1
15. [Ipoussenenue pacTBOpUMOCTH. OHHO-0OMEHHBIE PEaKIIHH. [IK-2.3.1
I'maposnus cosneil. [IK-2.V.1
16. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUI [IK-2.3.1
[1K-2.V.1
17. [TonsTHe «3neKTPOAHBIN NOTEHLIUAD. DIEKTPOXUMUYECKUE [IK-2.3.1
MPONECCHI. DIEKTPOJIU3 PACIIIaBOB U PACTBOPOB I1K-2.V.1
18. O6mmue coiicTBa MeTaiioB. Kopposus metamwtoB. Metonp! 3anutel | [1K-2.3.1
OT KOPPO3UHU IIK-2.V.1
19. KoHcTpykiimonHbie MeTallibl. AmtoMuHuR. XpoM. JKemeso. [1K-2.3.1
IK-2.¥.1
20. [Tonmumeper. [1K-2.3.1
IK-2.¥.1
21. Xumudeckast uAeHTU(UKAIUS, aHATN3 BEIIeCTBA [1K-2.3.1
[K-2.¥.1
Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npeacraBieHsl B Taduuie 16.
Ta6muia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera
Kon
Ne i/t [Tepeuens BonpocoB (3a1av) myist 3adeta / nudd. 3auera HHMKaTOpa
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

MpeICTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCcOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

[lepeueHnp Tem Uii KypCOBOTO TPOEKTHPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI

npeICTaBICHbI B Ta0nwmie 18.

No /a1 [IpumepHSIii nepedeHb TeM sl KypCOBOTO MPOEKTHPOBAHNUS/BBITTOTHEHHS
B KypCOBOH paboThI
Y4eOHBIM IITAaHOM HE MTPEAYCMOTPEHO
Bompocsl i mpoBeneHHs NPOMEKYTOYHOM aTTECTallMM B BUAE TECTHPOBAHHUS




Tabnuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

Ne i/t

Kon

[IpuMepHBIil EpedeHb BOMPOCOB JIJIs1 TECTOB
WHMKaTOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHb TeM KOHTPOJBHBIX PAabOT MO AMCLUUIUIMHE OOYYAIOMIMXCS 3a04HON (HOpMBI

o0yd4eHwus1, mpeacTaBiieHbl B Tadimie 19.

Tabmuua 19 — I[lepeyeHb KOHTPOJIBHBIX paboOT

Ne i/t

[lepeueHb KOHTPOJIBHBIX PabOT

1

Pacuer TemnoBbIX 3 PEeKTOB XUMHUUECKUX PEAKIIHHA C UCIIOJIb30BAaHUEM CTaHJaPTHBIX
TepMOAMHAMUYCCKUX QYHKIHUNA. BeraucanTs TemioBoi 3¢pGHEeKT XUMHIECKOW peaKIuu
0 CTaHAAPTHBIM TCIUIOTaAM 06pa303aH1/1;1 pearupyronux BCUICCTB:

3Fe,0, +CO = 2Fe,0, +CO,

3Mn,0, +8Al =9Mn +4Al,0,

BbraucinTh craHAapTHYIO TEIUIOTY 00pa30BaHMsI OKCHIA KalbIUs IO  JTAHHBIM
Tabmuibl 1 u remnoBoMy 3PPEeKTy peakiuu:
3Ca0+P,0, =Ca,(PO,), 4H=-6718 /.

BbruucinTh TeminoBoit 3¢ GeKT XUMHUIECKON peakuy o TeII0TaM CrOPaHuUs.
Harmmcarp Tepmoxummieckoe ypaBuenue peakuun:  CsHig = CoHs + CoHe

Brrancnnte AH298, AS?298 u AG298 peaxiuii (mpeaBapuTenbHO paccTaBbTe
Kod(ppuImeHTrI, a HeoOXOaMMBIC ISl TEPMOAMHAMUYECKOTO pacueTa JaHHEIC,
BO3bMUTE W3 IIPUIIOKEHUS):

C2Ha(1) + O2(r) —CO2(T) + H2O(T)

KoHcTanTa paBHOBECHS XUMUYECKUX peakiuil. Hanummre matemaruueckoe
BBIpOKECHHME KOHCTAHTHI paBHOBecus peaknuu: 2A(r) +Ba(r) =2AB (r) u onpenenure, B
KAaKyl CTOPOHY CMECTHUTCSI PABHOBECHE MPU YBEITUUCHUH OOIIETO TaBIICHUSI.

Ha BoccranoBnenue 7,09t okcua AByXBaJIGHTHOTO MeTallia Tpedyercs 2,241
BOAOpPOJA (H.y.). Beluncnuth SKkBUBaJIEHTHBIE Macchl OKCUIa U MeTaiia. Uemy paBHa
aTomHasi macca Me?

OmnpenenuTh B KAKOM HallpaBJIeHUH OYAeT MPOTEKaTh PEaKIlys MPH CTAHIAPTHBIX
YCIIOBUSAX:
COCl; « CO+ Cl.

BemectBo

AG k]Ix/Monb

Co

- 137,2

COCl;

-210,4

CKopocThb peakiui B TOMOT€HHbBIX cucTeMax. QakTophl, BIUSIOLUIME HA CKOPOCTh
peaxkuuu. 3akoH aelictBusa Macc. KoncranTta ckopoctu. CBsI3b KOHCTaHTHI
XUMHUYECKOTO PAaBHOBECHSI C KOHCTAHTAMH CKOPOCTEH MPSIMOI M 0OpaTHOM peaKIivii.

Peaxuus nporekaer no cxeme: N2 + Oz = 2NO. KoHueHTpauuu UCXOIHBIX BEIIECTB 10
Hayaja peakiuy COCTaBIISLIN, cOOTBeTCTBEHHO: [N2] = 0,049, a [O2] = 0,01 Mo/
BrruncnuTe KOHIIEHTPAIHMIO 3TUX BemecTB B MoMeHT, Koraa [NO]=0,005 monb/i.

10

[Ipu xakoii TeMiiepaType CTaHOBUTCSI BO3MOXHBIM CaMOIIPOU3BOJIbHOE MPOTEKaHHE
peakuu: 2HgO (k)< 2Hg(x)+ O2 (1). 3aBucumoctsio AH u AS npeneOpeys.
Brraucnurs AG peakiuu.

BemntecTBo

AH x]JI>x/mMonb

AS JTx/MonbK

HgO(x)

-90,8

70,3

Hg (k)

0

76,1

O2(r)

0

205,4

11

Bonopoansriii mokazarens. Beraucnuts pH 0,01N pactBop H2SOa, a=1

12

XUMHYECKOE

paBHOBECHE.

[Tpunnun

Jle-IllaTenbe.

Ornpenenursb,

B KakKOM




HAIPaBJICHUHU TIPOU30MIET CMEIIEHUE PaBHOBECHS XUMHUYCCKOW PEaKIUH:
2NH3 <> No(r) + 3Ho(r) AH=492,4

TIpH:

a) MOBBIIICHUU TEMITEPaTyPhI

0) MOHWKEHUH JaBJICHUS

B) YBEITMYCHUH KOHIIEHTpauu N»

13

CrexroMeTpHUECKHEe 3aKOHBI XUMHUH, 3aKOH SKBUBAJICHTOB, MOJISIPHBIC MaCChI
SKBUBAJICHTOB BEIIECTB: OKCHAO0B, KHCJIOT, COJICH M OCHOBaHMM. 3amayda: 2,705 r
XJIOpHJIa TPEXBAICHTHOTO METallIa B3aUMOJCHCTBYET C 2T THAPOKCHIA HATPHSL.
OnpenenuTs SKBUBAIGHTHYIO MAacCy MeTaJlia.

14

KBaHTOBO-MexaHnyecKasi MOJEIb CTpOEHUA aTroMa. . Onpenennute NoHsTue «atomy. 13
KAaKHMX YaCTHIl COCTOUT aToMHoe sipo? Kakoit coctas umeror sipa: aeiirepus 2H,
tputus °H, 'Li, °Ni, °Fe, 118Sn, 12°Sn?

15

Kak xapakTep XMMHUECKOH CBSI3M BIUSAET HA 3JIEKTPOIPOBOAUMOCTD TBEPIBIX TEN?
Kakoii Tvin cBsI31 npUCyll MOTYNPOBOJHUKOBBIM BEIIECTBAM?

16

YKaXuTe pacloIOKCHHUE MIEMEHTAPHBIX MTOIYIIPOBOAHUKOB B TIEPHOINIECCKON CHCTEME
J.M.Menneneepa. [lokaxkure n3mMeHeHHE AIIEKTPO(QHU3HUSCKUX CBOMCTB HA TIpUMEPE
3JIEMEHTOB YE€TBEPTOM IPYMIIbI

17

OOBsicHUTE BO3HUKHOBEHHUE ITPOBOIUMOCTH NPH JICTUPOBAHUH MTOTYITPOBOIHUKOB.
JlaliTe 30HHYIO CXeMY MPUMECHOHN MPOBOJUMOCTH. Y KAXKUTE PACIION0KEHNE TOHOPHBIX
U aKLENTOPHBIX YPOBHEU

18

OOBsicHUTE MEXaHU3M COOCTBEHHOM ITPOBOJIMMOCTH B KOBaJICHTHOM KpucTasuie. Kakue
METO/BI MOJYYEHHUS U OUMCTKH MOJIYIPOBOAHUKOB BbI 3HaeTe? JlalTe KiiacCH(pHUKAINIO
npumecei. [IpuBeaure npumep

19

PactBops1 anekrponuToB. Pacuer pH B pacTBopax CHIIBHBIX U CIA0BIX U KUCIIOT
Pacuer pH B pacTBOpax CHIBHBIX M CI1a0bIX OCHOBaHHM

20

Ha nefitpanuzanuro 0,943 r ¢pocdopucroii kucnorst H3POs uzpacxogosan 1,291 1
KOH. Bpruncnnre KOIu4ecTBO BEIIECTBA SKBUBAJIEHTA, MOJSIPHYIO MacCy YKBUBAJICHTA
1 OCHOBHOCTbH KHCJIOTHl. Ha OCHOBaHMNU pacueTa HalMIIUTE YPaBHEHUE PEAKIIMH.

21

Yro Takoe HOHHOE mpou3sBeacHue Boabl U pH? IpoaHanu3upyiite, OKa3bIBAIOT U BIUSHUE (U
kakoe?) Ha mpolecc Auccoluanuy Boasl Ha nonsl H'(p) 1 OH™(p) (AH g = 55,5 x/I/Monb) 1
Ha pH pactBopa cienyroriue (akTophl: MOBBIIICHHE TEMIIEPATYPhI; BBEJCHHE B BOLYy HOHOB
H*, OH".

22

XapakTepucTuka HOHHOU CBsi3u CTENeHbh HOHHOCTH CBSA3U. D(PPEKTUBHBIN 3apsia U
CTEINEHDb OKUCIEHUS aTOMOB. OCHOBHBIE THUIIEI KPpUCTAIUNINYCCKUX CTPYKTYP.
DnieMeHTapHas siueiika. KoopimHanmoHHbIE YUCiIa aTOMOB.

23

MesxmolieKkyIapHble B3auMOJIeUCcTBUSA. BoiopoiHast CBS3b.

24

Kakoii crioco6 006pa3oBaHusi KOBaJICHTHOM CBS3M SBJISIETCS JOHOPHO-AKIIETITOPHBIM?
Kakune xumunyeckue cBszu B voHax BF, ? Vkaxkute nonop u akuenrop. Kak o0bicHUT
TETPadAPUUECKOE CTPOCHHE HOHA?

25

Kak usmepsiercst noasipHOCTh XMMUYECKOH cBsi3u B Monekynax NH,, PH,, AsH,?

CocraBbTe 2JIEKTPOHHYIO cXeMy cTpoeHus Mosekynsl PH,. Kak ona nocrpoena?

26

Kaxkue kpucramimyeckue CTpyKTYpbl Ha3bIBalOTCSI HOHHBIMU, AaTOMHBIMH,
MOJIEKYJISIPHBIMH U MeTauindeckuMu? KakoBbl 0COOEHHOCTH peabHbIX KPUCTAIIOB

27

Kaxkoit ¢pu3nvecknii CMbICII UMEIOT KPUOCKOTTUYECKasT U
30YITHOCKOTMYECKAIKOHCTAHTBI? YKKUTE UX pa3MepHOCTh. OT 4ero 3aBUCST 3TH
BEJIMYUHBI?

28

MoryT J1 IPOUCXOJUTH OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKITUN MEXKITY
BemectBamu: a) NHz u KMnOs; 6) HNO2 u HI; B) HCI u H2Se? TTouemy? Ha
OCHOBAHHWU JJICKTPOHHBIX YPaBHEHUH paccTaBbTe KO3 PHUIIMEHTHI B ypaBHECHUH




peakuu, uaymiei mo cxeme: KMnO4 + KNO2 + H2SO4 — MnSO4 + KNO3 + KSO4 +

H-0.

29 UTto Ha3bIBaeTCS DJIEKTPOIHBIM MOTEHIMAIOM MeTaiia? OT KakuxX (GaKTOpPOB 3aBUCHUT
3HaUYEHME IEKTPoAHOro noreHnuana? Hanummre ypasuenune HepHcera.

30 CyH_IHOCTB DJICKTPOJIN3a. HOCHCHOB&TCJ’IBHOCTB pa3pdgaa HOHOB HAa KaToOAC U aHOJC. AHO,Z[HOC
OKHCJICHUEC U KaTOAHOC BOCCTAHOBJICHUC

31 3HaK# KaToJa ¥ aHOJa MPH DIICKTPOIH3E. IICKTPOIN3 C HEPACTBOPUMBIM aHOAOM (Ha IIpUMepe

pactBopa Na>SO4, a5exTponsl — rpadUTOBBIE). DIEKTPOIN3 C PACTBOPUMBIM aHOJOM (Ha
npumepe pactBopa HoSO4; aHo MeHBIN, KaTo1 TpadUTOBEIH).

32 [Ipumenenune >neKTponn3a JUIs MPOBEASHIS OKUCITUTEIFHO-BOCCTAHOBUTENIBHBIX PEaKIINH.
[Tomstpu3arust 37eKTPOAOB MPH dJIeKTposn3e. 3akoHbsl Dapajges. Beixon mo Toky.
33 DNEKTPOXUMUYECKOE TIOTYYCHHUE U pa)UHUPOBAHNE METAILIIOB.

10.4. Meroaunueckue MaTepHuabl, OTIPEIEISIONINE MIPOIIETYPhI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanmbl (HOPMUPOBAHHUS KOMIIETCHLUH, COIEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpYyIOIMX MOPANOK U TPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
'VAIL

11. Meroauveckre yka3aHus A1 00y4YaIOIIUXCs IO OCBOCHUIO AUCITUTUTHHBI

[lenpt0 MUCHMIUIMHBI SBISETCS — IOJYYCHHE CTYJICHTaMH HEOOXOJIMMBIX 3HAHHH,
YMEHHIA W HABBIKOB B O0JIACTH XWMHH, YTO TMO3BOJIUT MM YCIICHITHO PEIIaTh TEOPETUYCCKUE H
MPAKTUYECKHUE 3a/a4il B O0JACTH SHEPreTHUKH, NPOSKTUPOBAHUS U IKCIUTyaTalel JIIoObIX
AIEKTPOIHEPTETHUCCKUX U TEIUIOIHEPTETUYCCKUX YCTAHOBOK, BHE 3aBHCHMOCTH OT TOTO, KaKOM
OHEPropecypc OHU UCTOIB3YIOT: YJHEPTETUYECKHUE €CTECTBEHHBIC MOTOKU MU HETPAAUIIMOHHBIC
CXEMBI JIEKTPO - U Terutoreneparuu. OOyJaromuecs: JoJHKHBI OCBOUTH JUCIUIUIMHY Ha YPOBHE,
MO3BOJIAIONIEM UM TPUMEHUTh CBOM HAaBBIKM B cepe DHEPreTUKH M AJIEKTPOIHEPTHH  TIO0
O0CITY)KMBAHUIO JJICKTPUYECKUX CHCTEM, IOJYYUBIIETO IOJTOTOBKY IO 00pa3oBaTeIbHON
nporpamme OakanaBpuata 13.03.02 «DnekTposHepreTuka 1 3IeKTPOTEXHUKAY.

11.1. Meroauueckue ykazaHus s OOy4aroIUXCS 110 OCBOCHHIO JIEKIIMOHHOTO

Marepuaia
OcHOBHOE Ha3HA4Ye€HHE JIEKIHMOHHOTO Marepuajga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,

rIyOOKOE W SICHOE€ H3JIOKeHHE ydeOHoro marepuana. Ha3znaueHue COBpEMEHHOH JICKIIUH B
pamMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(MOPMAIUIO MO TEME, a B OCBOCHUH
byHIaMEHTAIBHBIX MPOOJIEM AUCIUIUIMHBI, METOJIOB HAyYHOTO TIO3HAHHWS, HOBEHIIMX
JOCTIIKEHUI HaydyHOW MBICITH. B ydeOHOM mpoliecce JEeKIUsl BBIMOJHIET METOIOJOTHYECKYIO,
OpraHU3AIMOHHYI0 ¥ WHGOPMAITMOHHYIO (QYHKIHMH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnacTu 3HaHWS, €€ TpOOJIeMBI, JaeT LEIbHOE MPEICTaBICHHE O MUCIUIUIMHE,
MOKa3bIBAECT B3aUMOCBSI3b C IPYTUMHU JUCIUIUTMHAMH.

[Inanupyemble pe3ynbTaThl IPU OCBOCHUHU O0YYAKOIIMMHUCS JICKIIMOHHOTO MaTepHaa.

— TMOJIyYEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K Ka)KI0HM KOHKPETHOM TEME;

— TIONy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIMOIaBaATEIIEM;

— pasBuTHE TPO(YECCHOHATHLHO-IEIOBBIX  KAdecTB, JIIOOBH K  TpeAMETy U
CaMOCTOATEJIBHOTO TBOPYECKOTO MBIIICHUS.

— TIOSIBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON pabOTHI;

— TOJy4YeHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM U TEXHUKH H O
MPOTHO3€E UX Pa3BUTHsI HA OJIMKAMIIINE TOIBL;

— Hay4HThCS METOAMYECKH 00pabaThiBaTh Marepuai (BBIACTATH TJIaBHBIC MBICIA H
MOJOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TOBTOPSATh HMX B  Pa3JIMYHbBIX
dopmynupoBKax);




— TIONy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIAiIoB U
UCIIOJIb30BAaHMEM pa3laTOYHOTO MaTepuaja TIPU TMPOBEACHUU KOPOTKUX TUCKYycCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICTbHBIX TEMATHUK TI0 TUCIUTIINHE.

CTpyKTypa IpeioCcTaBICHUs JISKIIMOHHOI0 MaTepraa;

Berymienue — yacTh JeKIMH, 1€ KOTOPOH - 3aMHTEPECOBATh M HACTPOUTD ayJAUTOPHUIO HA
BOCTIpUATHE y4eOHOro Mmarepuaina. B ero coctaB BXOAsT: (HOPMYIHPOBKA TEMBI JIEKIIHH,
XapaKTEePUCTUKA €€ — MPO(PEeCCHOHATTBHON 3HAYMMOCTH, HOBH3HBI U CTEMEHN U3yUYE€HHOCTH, IETH
JIEKIMK; W3JI0KCHHE TUIaHa JISKIIMH, BKJIFOYAIONIET0 HAMMEHOBAHUS — OCHOBHBIX BOIIPOCOB,
MOJJICKAITNX PACCMOTPEHUIO Ha JIEKIHUW; XapaKTEepPUCTUKA PEKOMEHIYyeMOU JHTepaTyphl,
HEOOXOAMMOW I OpraHu3allid CaMOCTOSATEIBLHONH pabOThl CTYIEHTOB, PETPOCHEKIIHSI-
HAIIOMMHAHHWE O BOMPOCAX, PACCMOTPEHHBIX Ha— MPOIUION JIEKIHUU, CBSI3b UX C HOBBIM
MaTepuaioM, yKa3aHHe Ha €ro poiib, MECTO M 3HAY€HWE B JAHHOW AWCIUIUIMHE, a TaKXKe B
CHUCTEME JPYTuX HAYK.

OcHOBHasi 4YacTh - W3JIOKCHHE COJACPKAHMUS JIEKIUA B CTPOTOM COOTBETCTBUU C
MPEIOKCHHBIM TUTAHOM. BKIIIOYaeT pacKphIBAIOMMKA TEeMY JICKIMM KOHIENTYalbHBIH U
dakTUYeCKUi MaTepual, €ro aHaiu3 W OIEHKY, pa3luYHble CIOCOOBI apryMEHTalluu |
JIOKa3aTeJIbCTBA BBIIBUTAEMBIX TCOPETUUCCKUX TTOJIOKCHHUH.

3akiroueHre - MOABEACHHME O0Omero wurora Jeknuu, o000IeHne Mmarepuana,
(GbopMyITUPOBKa BBEIBOIOB IO TEME JICKIIUH; OTBETHI Ha BOTIPOCHI CTYICHTOB.

Jlis HajuieKalero OCBOCHHSI Kypca XWUMHHU HCHOJB3YIOTCS CIICIMATbHBIC HATJIsTHBIC
CpelICTBa, C MOMOIINBIO KOTOPBIX MOXHO TEpenaBaTh CTyACHTaM WH(OpPMAIMI0 O BEIIECTBAX,
00BeKTaXx W CymecTBe (DU3MYECKMX U XUMHUYECKUX TMpeBpalieHuid. JleMOHCTpanus OIBITOB,
MOJICNIA KPUCTATUYECKUX PEIIETOK, TaOMUII M TUTAKATHI C DHEPTrEeTUYCCKUMH JHarpaMmMaMu
00pa30BaHUs MOJIEKYJI, peaKLUi C KaTalnu3aTopaMu U 6€3 HUX U T.1.

OcymiecTBICHNE KOHTPOJS 3a BEJICHHWEM CTYACHTAMH KOHCIIEKTa— JICKIIWHA;, OKa3aHHe
CTyJICHTaM IOMOIIY B BEICHWUW 3alUCH JIEKIWW — (AKIEHTUPOBAHHWE H3JIOKEHHUS Marepualia
JICKIIMH, BBIJEICHUE TOJOCOM, MHTOHAIMEH, TEMIIOM pedd HaumOojee BaKHOU HHQOpMAInH,
WCITOJIH30BaHUE T1ay3 ISl 3alUCH TaOJIHII, CXEM)

11.2. Meroauyeckue yka3aHUsS MJisg OOYYaIOIMIUXCS IO BBITOJHEHHUIO JA0OPATOPHBIX
pabot
B xone BbImosiHeHHsI 1ab0OPaTOPHBIX PaOdOT 0O0YUYAIOIIUICS JTOHKEH YriIyOUTh M 3aKPETHTh
3HaHUs, IPAKTUYECKUE HABBIKH, OBJIAJETh COBPEMEHHON METOJMKON U TEXHUKOM 3KCIIEPUMEHTA
B COOTBETCTBUU C KBATU(PHUKATMOHHOMN XapaKTEPUCTUKOI 00yJaroIerocs.

BreimonHenue 1a060paTopHBIX padOT COCTOUT U3 IKCIEPUMEHTATBHO-TIPAKTHYECKOH, pacueTHO-
AHAJIUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITHH.

BeimonHenue 11abopaTopHBIX pabOT O0Oy4yaromuMcsl SIBJISETCS HEOThEMJIEMOM YacThIO
U3YYEHUS JUCUUIUIMHBI, OINpeAensieMoi y4eOHbIM IIJJTAHOM U OTHOCHUTCS K CpPEICTBaM,
00eCTeYnBAaOIIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 y 00y4aromerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHUS IMPOLIECCOB, SBIEHUH UM OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOW JUCIHILINHBL,

— 3aKperuieHHe, Pa3BUTHE W JIETAIM3AIMS TEOPETUYSCKUX 3HAHHM, MOJYYEHHBIX Ha
JCKITUSX;

— TIOy4YeHHUEe HOBOW MHGOPMAIIMH TI0 U3y4aeMOU JUCITUIUINHE;

— TmpuoOpeTeHrne  HaBBIKOB  CaMOCTOATEIbHOHW  paboOThl ¢ J1abOpaTOpPHBIM
000pyI0BaHUEM U IPUOOPAMH.

Metoanyeckue yka3zaHHsl K BBITIOJTHEHHUIO JIA0OPaTOPHBIX pabOT MPUBEICHHI B!

— Xumus : XUMUYECKUE PEAKIUH, BbI3BIBAIOIINE AIEKTPUUECKUNA TOK, AIEKTPOIHBIE
MOTEHIMAJBI ¥ SJIEKTPOABUKYIIHME CHIIBI : [ DIEKTPOHHBIN pecypc]| : METOIMYECKHE YKa3aHUs K
BBITIOJIHEHHIO J1abopaTtopHoil pabotsl / C.-Iletep6. roc. YH-T a’3pOKOCM. MPUOOPOCTPOCHUS ;



coct.: FO. C. Hukomnaes, T. E. KpbutoBa. - DnexTpoH. TekcroBsle naH. - CII0. : U3zn-so I'VAIL
2015. - 19 c.

- Xumus. TermnoBoit 3¢ ekt (FHTANbNNA) XUMHUUECKONW PEaKUuu : [ DIeKTPOHHBIN
pecypc] : MeTouuecKre yKa3aHus K BBIOJHEHHIO JabopaTopHoit pabotsl / C.-Iletepb. roc. yH-
T adpokocMm. mnpubopoctpoenus ; coct.. FO. C. Hukomaes, T. E. KpbuioBa. - DnekTpoH.
texcToBbIe JaH. - CIIO. : U3a-Bo I'YAII 2015.-17 c.

- Xumusi : OKBUBAJIEHT. 3aKOH 5JKBHUBAJICHTOB : [ OJNEKTPOHHBIA pecypc|
METOAMYECKHE YKa3aHHs 110 BBINOJHEHHUIO jaboparopHoil paborel / C.-Ilerep6. roc. yH-T

aspokocm. pubdbopoctpoenus ; coct.: T. E. KpsioBa, U. B. OryprioBa. - D1eKTpoH. TEKCTOBBIC
nmad. - CII6. : Usn-so I'VAIL 2016. - 15 c.

Crpyktypa u ¢popma oTueTa o 1abopaTopHOI paboTe

1. Ilenb paGoTHLI.

2. JlaGopaTtopHoe 0060pyIOBaHHE.

3. OmnucaHue SKCIEpUMEHTA.

4. OO6paboTka pe3ysIbTaToB.
TpeboBanus kK 0OpMIIEHHIO OTYETA O JabopaTOpHOI paboTe

1. Oru€r momkeH coiepaTh TUTYIBHBIA JIUCT, a €r0 COJEp’KaHHWE COOTBETCTBOBATH
opopmienuto, cormacuo 'OCT 7.32-2017. (3amotHEHHBIC TAOJIUIIBI C TTOTYYSCHHBIMHU
IKCIIEPUMEHTAIBLHBIMHA JaHHBIMU) HopmaTuBHAsI TOKyMEHTalWs, HEOOXOoauMast s
odopmIteHus, MpUBEACHA Ha 3JIEKTPOHHOM pecypce I'VAIL
https//guap.ru/standart/doc
BrinmonHeHsl He00X0IMMBIE PACUETHI.
[TocTpoens! rpaduveckrie 3aBUCUMOCTH OT 33/IaHHBIX TTApaMETPOB.
CremaHpl BEIBOJEL.
BrImonHeHbI KOHTPOJIBHBIE 33JaHMsI HA TeMY J1a00paTOpHOI pabOTHI.

asrwN

11.3. MeToauyieckue yKa3aHus JUIsl OOYJArOIIUXCS TI0 TPOXOKIACHUIO CAMOCTOSTETHHON
paboTsl
B Xoze BBITIOJIHEHUST CaMOCTOSATEIHHON PaOOThI, 00YJAIOIINIACS BBITTOIHSACT PaboTy MO 33JaHUI0
Y TIPU METOJIMYECKOM PYKOBOJICTBE IPETIOIaBaTelIs, HO 0€3 ero HelmoCpeJICTBEHHOTO YIacTHsl.
CamocTtosTenpHas padoTa BKIIOYAeT B ce0sl KOHTPOIBHYIO padoTy.

B mnporiecce BBITOMHEHUST CaMOCTOSITENIBHOM paboThl, y oOydaromierocs QopMupyercs
1eecoo0pa3Hoe IaHUPOBaHUE pabodero BpeMEHHU, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHM M CHCTEMATH3allM¥ NPUOOPETAacMbIX 3HAHHIA, 0OECIICUYMBACT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOY4YCHHS, MOMOTAaeT TOJYyYUTh HABBIKA TIOBBIIICHUS
po)eCCHOHAIBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepHallaMH,  HANpaBJSAIOIMIAMH  CaMOCTOSITENIBHYIO — paboTy
00y4JarOIIUXCS SIBISIFOTCS:

— y4eOHO-METOMYECKUI MaTepra Mo JUCIUTUIHHE;

— METOJUYECKHE YKa3aHHUsI 10 BBIMOJHEHUIO KOHTPOJIBHBIX paboT

11.4. Meroauueckue yKazaHus Uil OOyYarOIIMXCS MO MPOXOXKICHHIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texkymui KOHTPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAET KOHTPOJIb KadeCcTBAa 3HAHUU
00y4aroIuXcsl, OCYIECTBIIEMOrO B TEUEHUE CEMECTPA C LEJIbIO OLIEHUBAHUS X014 OCBOCHUS
JUCLUIUIAHBI.

1. 3ammTa 1a60paTOPHBIX pabOT

2. BeinosiHeHre MPOBEPOYHOM paboThI 10 TeMe JabopaTOpHOI paboThI
3. Pemenue 3ama4u mo teme 1ab0opaTopHON pabOTHI.

4. BrInonHeHue KOHTPOJIbHOM paboThI



11.5. Metoau4ieckue yka3zaHUs I OOy4YaIOIUXCsS MO MPOXOKIACHUIO MPOMEKYTOTHON
aTTeCTallUU.

[IpoMexyrouHass  arrectanus  OOYYaIOIIUXCS  MPEAYyCMaTpUBAEeT  OIICHHBAHHE
POMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4YeHHs Mo aucuuiuinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOydYaloIIUMCS B IpoLEcce
W3YYCHUS BCEH MUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSTEIHHOU pabOThI, CTIOCOOHOCTH
OPUMEHSTh MX JUIsl PEHIeHMs] MPAaKTHUYECKUX 3afad. DK3aMeH, KaK IPaBUJIO, MPOBOJIUTCS B
NepuoJi HK3aMEHALIMOHHOM CECCHMM M 3aBEepIaeTCs aTTeCTAllMOHHOM OLIEHKON «OTIIMYHO,
«XOpOILIOY», «YAOBIECTBOPUTEIHHOY, «HEYIOBIECTBOPUTEIHHOY.

Cucrema OIEHOK IPH IMPOBENECHUU MPOMEXKYTOUHOW AaTTECTAllUU OCYIIECTBISIETCS B

COOTBeTCTBUU ¢ TpeboBanusamu [lomoxkeHnit «O TeKylmeM KOHTPOJIE YCIEBAEMOCTH U
MPOMEXKYTOUHOM arrectanuu ctyaeHToB ['YAII, oOyuarommxcs Mo mporpaMMaM BBICHIETO
obpazoBanus» U «O MOIYJTbHO-PEUTHHTOBOM CHCTEME OIICHKH KadecTBa ydeOHOH paldoThI
crynentoB B ['VAII



Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHrne N3MEHEHHUH W JOTTOTHEHUH

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




