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AHHOTALIUA

Juctummaa «XuUMHS» BXOJUT B BapHATUBHYIO YacTh OOpa30BaTeNbHOW MPOTPaMMBbI
MOATOTOBKU OOydJarontuxcsi mo HampasieHuto 16.03.01 «TexHudeckas (u3uka» HapaBICHHOCTH
«Du3nYecKre METOIbI KOHTPOJS Ka4eCcTBa U IUAarHOCTUKMY. JluciuruimmHa peanusyercs kadenpoii
Ne31.

JucnumivHa HareneHa Ha GopMHpOBaHUE Y BBITYCKHHUKA

o01enpoeCCHOHATBHBIX KOMIIETEHITMN:

OIIK-1 «cnocoOHOCTh HCIONB30BaTh (yHIAMEHTANbHbIE 3aKOHBI NPHUPOJBI U OCHOBHBIC
3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUINH B TPO(ECCUOHATILHOM e TEIbHOCTH,

OIIK-2 «cnocoOHOCTh MPUMEHSTh METOABl MaTEMaTWYEeCKOro aHajiu3a, MOJCIMPOBAHMUS,
ONTUMU3AIMM M CTATUCTUKM ISl PELICHUs 3a/a4, BO3HUKAIOUIMX B XOJ€ MpoecCHOHATbHOU
JESITEIIbHOCTH,

OIIK-4 «cnocoOHOCTh pemiaTth CTaHAapTHBIE 331a4 MPO(ECCHOHATBHONW JEATENIbHOCTH Ha
OCHOBe MH(OpPMAIMOHHOW M OMOIMOrpaduIecKorl KyIbTyphl C MPUMEHEHHEM HH(POPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTMM W C Y4YeTOM OCHOBHBIX TpeOoBaHUN HH(DOPMAITMOHHON
0€30MMaCHOCTH;

npodecCHOHATBHBIX KOMITETEHIIHIA:

[IK-5 «roToBHOCTH, H3y4aTh HAYYHO-TEXHHUYECKYI0 HMH(GOPMAIUIO, OTECYSCTBEHHBIM U
3apyOeKHBIN OIBIT MO TEMATHKE MPOPECCUOHATIBHOMN IEATEIIEHOCTIY,

[IK-10 «cmocoOHOCTh MPUMEHSTh COBpPEMEHHBIE WH(POPMAIMOHHBIE TEXHOJIOTHH, MaKEThI
NPUKIAJHBIX TPOTPaMM, CETEBbIe KOMIBIOTEpHBIE TEXHOJIOTMHM M 0a3bl JaHHBIX B MHPEAMETHOU
o0yacTu Jyuis pacuera TEXHOJIOTUYECKUX ITapaMeTPOB.

CopnepxaHue IUCLUIUIMHBI OXBAaThIBAET KPYI BOIIPOCOB, CBA3aHHBIX C O3HAKOMJIEHHEM
HCTOPUU XHMMHH, a TaK)KE€ C OCHOBHBIMU HAIPABJICHUSAMU U TEHACHUUSMU PA3BUTHUS COBPEMEHHOM
XUMHUHM. OTa HayKa HW3y4aeT MaTepHallbHBII MUp, 3aKOHBI €r0o pPa3BUTHUS, CHEIUPUIECCKYIO
XUMHUYECKyIo (hopmy ABMKeHHsI MaTepuH. B nporiecce n3ydeHus: XMMUU BbIpaOaThIBaeTCsl HAyUHBIH
B3IVIAJ HAa MHUp. 3HAHUE XMMHUU HEOOXOIUMO Ui IJIOJJOTBOPHOW TBOPYECKOH AEATENbHOCTU
OakanmaBpa 1000 HaNpaBIEHHOCTH. 3HAHUE XHUMHU TO3BOJBSIET CHOPMHPOBATH COBPEMEHHOE
HAay4yHOE MpEACTABIEHUE O MAaTEpUHU, BELIECTBE KAaK OJHOM M3 BUJAOB JIBUXKYIIEHCS MaTEpHH,
MEXaHHU3ME MPEBPALICHUI XUMHYECKHX COEAMHEHMH, CBOWCTBAX MaTEpHaioB O XUMHUYECKHX
npolieccax B COBpeMeHHOW TexHuke. [Ipu n3ydeHun Kypca XUMUH HEOOXOIUMO MPOYHO YCBOWTH
OCHOBHBIE 3aKOHBI, OBJAJeTh TEXHUKOH XUMHUYECKHMX pPACUeTOB, BBIPAOOTaTh HABBIKU
CaMOCTOSITENIFHOTO BBITMOJIHEHUS! XUMHUECKUX SKCIEPUMEHTOB U 000011eHus pakto. [lonumanue
3aKOHOB XMMUU MOMOXKET CTYIEHTY B PEIICHUU SKOJOTHYECKHX MpoOsieM. 3HaHUEe Kypca XUMHHU
HE00XO0IMMO U JIJISl TOCIEAYIOMIEr0 YCIEIIHOTO N3YUYEHUS CTICUAIBHBIX TUCIHUILIHH.

[IpenogaBanye TUCIUIUIMHBI IPEAyCMaTPUBAET clieayromue GopMbl OpraHu3aluu y4eOHOTo
mporecca: JIeKUuu, JabopaTopHble paloOThl, camocTosATeNbHass paboTa oOyuaromierocs,
KOHCYJIbTaIT1H.

[IporpaMMoOii IUCLHMIUIMHBI IPEAYCMOTPEHBI CIEAYIOIIUE BHUJABI KOHTPOJIS: TEKYLIUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs aTTecTanus B GopMe 3K3aMeHa.

OO01mast TpPyA0€MKOCTh OCBOSHUS TUCIUTIIMHBI COCTABIISET 3 3a4eTHBIX equHUIIBI, 108 yacos.
SA3bIK 00yUYeHUS 10 AUCIUIUTMHE «PYCCKUI»



1. IlepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00yUYeHUs MO JUCHUIINHE

1.1. Heau npenoaaBaHus JUCHUNIHHBI

Ienb JaHHOW TUCIUIUIMHBI — YCBOEGHUE CTYJIEHTaMHU TEOPETHUYECKHX OCHOB O0OIIeH XUMUH,
XUMHUHU BaXXHEUIIUX 3JIEMECHTOB U HUX HCOPTraHNYCCKUX COGHHHCHHﬁ, @OpMHpOBaHHe XUMHNYCCKOI'O
MBILUIEHUSI Y CTYJIEHTOB, Pa3BUTHE HABBIKOB HCIIOIb30BAaHUS CBEJIECHUN O (PU3UKO-XUMHUYECKUX
CBOMCTBax Pa3jIuUHbIX CHUCTEM [JIsI CHHTC3a COOTBCTCTBYIOLIUX COGI[I/IHGHI/II\/'I, BBITIOJIHCHUEC
TEPMOJMHAMHYECKUX W  KHHETUYECKMX pacyeToB. [IproOpereHne HEKOTOPOro  OIbITa
SKCIICPUMCHTAIIbHBIX HCCH@I[OBaHI/Iﬁ JJIA pa3pa60TKH HOBBIX MCTOJOB CHHTC3a W IMPpUIAHUA
MartepuajiaM 3aJaHHOW CTPYKTYpbl, M KOMIUIEKca CBOMCTB. IIpencrtaBieHne BO3MOKHOCTH
CTYACHTaM pa3BUTh U NPOACMOHCTPHUPOBATL HABBIKH B O6HaCTI/I MHHOBAIIMOHHBIX TEXHOJIOTuH

1.2. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 10 JUCHHUILIMHE, COOTHECEHHBIX €
IVIAHUPYEeMbIMH pe3yJjbTaTamu ocBoenust OI1

B pesynabTare oOcCBOEHHS UCHUIUIMHBI OOydYamoIIuiics JOJDKEH o005ajarh CleIyIOIIUMU
KOMIIETEHIUSMMU:

OIIK-1 «cmocoOHOCTh MCIONB30BaTh (PyHIaMEHTAIbHBIE 3aKOHBI MPUPOJBI M1 OCHOBHBIC 3aKOHBI
€CTeCTBEHHOHAYYHBIX AUCUUIUIMH B MPO(ECCHOHAIBHOM AEITETbHOCTHY:

3HATh — YTO XUMHUS MPEACTaBISET COOOM AMCUUILINHY, HHTETPUPYIOLIYI0 OCHOBHBIE JOCTHKCHHUS
XUMHUYECKHX HAyK, SBISIONIYIOCS COCTaBHOM YacThIO €CTECTBO3HAHUS U CIY)KUT HEOOXOAMMOM
CTYNEHBIO AJI1 YIrIyOJEeHHOrO0 TMOHMMAHUS KaK CHEUUalIbHBbIX XMUMHMYECKUX AUCLUMIUINH, TaKk U
JUCLUILINH IKOJIOTHYECKOTO HaIpaBJICHUS, 0e3omacHoOCTH KHU3HEICATENbHOCTH,
MaTepUaANOBEICHUE, TEXHOJOTHSI KOHCTPYKIHMOHHBIX MAaT€pUajoB., MUKPO- M HAHOTEXHOJIOTHS,
XUMHUS PaTdOMAaTepUAIOB, a TakkKe Kypca «AKTyalbHbIE NPOOJIEMbl (GU3HKU» U JPYTHX
CIEUNAJIbHBIX TUCLUILINH,

yMETh — OpHEHTUPOBATbCSI B y4eOHOW, MOHOrpadUYecKOod, CIpPaBOYHOM, NEPUOJUUECKON
JauTepaType MO XUMHUU M BECTH NMOUCK B VMHTepHeTe; paboTaTh C XMMHUYECKUMHU DPEaKTHBaMH,
pacTBOPUTEINIAMH, TAOOPATOPHBIM XUMHUECKUM 000PYI0BaHHEM;

BJIa/IETh HaBBIKAMU — MPOBEACHUS] (PU3NKO-XUMUYECKOTO SKCIEPUMEHTAa, METOJaMH KOPPEKTHOM
OLICHKM IOTPEIIHOCTEW NpU NMPOBEAECHUU 3KCIEPUMEHTA; TEOPETUUECKMMU METOAAMM OIHMCAHUs
CBOMCTB IIPOCTHIX U CJIOKHBIX BEIIECTB HA OCHOBE UX CTPOEHUS aTOMOB M MOJIEKYJ, ITOJIOKEHHUS B
[Mepuoguueckoii Tabnuiie MeHeneena,

UMETh OMNBIT JEITEIIBHOCTHU — B IMPOBEICHUM XUMHUYECKOIO HJKCIEPUMEHTa M OLEHKH €ro
pe3yJbTaTOB.

OIIK-2 «cmocoOHOCTh MPHUMEHSATH METOJAbl MAaTEeMaTH4YeCKOro aHallu3a, MOJCTUPOBaHMA,
ONTUMHU3ANMK W CTAaTUCTUKUA JJIS PEIICHHs 3a/]ad, BO3HUKAIONIMX B XOJe MpodhecCHOHATBHON
eI TCIIEHOCTH):

3HaTh — XMUMHIO DJIEMEHTOB, 3aBUCUMOCTh XMMHYECKUX U (DU3NYECKUX CBOMCTB DJIIEMEHTOB U X
COCIMHEHUN OT CTPOCHHUS aTOMOB DJJIEMEHTOB M TMOJIOKEHHS uX B llepmommueckoit Tabmwie
MeHnneneeBa, TUIIa KPUCTATUIMYECKOW PEMIETKU U BUIa XUMUYECKOU CBSI3H;

YMGTB — NPUMCHATH METOABI MATEMATUYCCKOI'O aHAJIM3a U MOI[CJ'H/IpOBaHI/ISI;

BJIAJICTh HABBIKAMHU BBIMOJHEHUS MPOCTEUIINX XUMHUYECKUX PACUYE€TOB M MPOCTEHIIMMH HaBbIKAMU
71a60paTOPHOTO XUMHUYECKOTO IKCIICPUMEHTA;

UMETh OTBIT JICATEIHOCTH - B HCIOJIB30BAHUH OCHOBHBIX 3aKOHOB XHMHH B MPO(eCCHOHATHLHON
JIeSITCIIEHOCTH;

OIIK-4 «cocoGHOCTh pemaTh CTaHJapTHBIE 3aa4i MPO(ecCHOHANBHOM AEATENbHOCTH Ha OCHOBE
nHpopManmoHHOW W OubIMorpadMyeckod KyJIbTYphl C TNPUMEHEHHEM WH(POPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTMM W C Y4YeTOM OCHOBHBIX TpeOOoBaHUN HH(DOPMAITMOHHON
0€30MacHOCTH:
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3HaTh - WH(POPMAIMOHHO-00pa30BaTEIbHBIC PECYpPChl, IOCBAIICHHBIE MPOGECCHOHATHHON
JCATCIIBHOCTH,

yMETh - TMPHUMEHSATh HOBBIC 3HAHWS, TOJYYCHHBIE B pE3y/bTaTe aHaim3a HH(OOPMAIMOHHBIX
pecypcoB B nporecce npohecCHOHaIbHON AeITeTbHOCTH;

BJIAJCTh HABBIKAMH - CO3MaHUs WMH()OPMAIMOHHO-aHATUTHYECKIX O030pOB TMpH PEIICHUU
CTaHJApPTHBIX 3a]1a4 IPOPECCUOHATHLHOMN 1EATEIbHOCTH;

UMETh OIBIT JCSITEIBHOCTH — B PEUICHUU MPOCTEHINNX 33a71ad MpOoPecCHOHATBHON NESTETBHOCTH C
HUCIIOJIB30BAHUEM I/IH(1)OpMaI_[I/IOHHO-KOMMYHI/IKaL[I/IOHHBIX TCXHOHOFHﬁ;

[IK-5 «roTOBHOCTH M3y4aTh HAYYHO-TEXHUYECKYI0 MH(POPMALMIO, OTEYECTBECHHBIN U 3apyOe:KHBIN
OIIBIT IO TEMATHUKE NPOPECCUOHATIBHOMN 1E€ATEIbHOCTIY:

3HaTh — OCHOBHBIE HMH(OPMAIMOHHBIE HAYYHO-TEXHHYECKHE pECypchl IO  TeMaTUKe
Ipo(eCCHOHATIBHOM 1eATENBbHOCTH;

YMETb - KPUTUYECKH II€PEOCMBICIMBATh HAKOIUIEHHBIM ONBIT M MAaTepuaj, HU3MEHSITb IpH
HE00XOMMOCTH HAIIPABICHHUE U XapaKTep CBOEH MPpopeCcCHOHATBHOMN AEATEIbHOCTH,

BJIAJCTh HaBBIKAMH — WH(GOPMAIIMOHHOTO IIOMCKA HEOOXOMUMBIX i MpOo(dhecCHOHATbHON
JEATEIIBHOCTH MaTEPUAJIOB;

HUMETh ONBIT JIEATENBHOCTH — B HANMCAHUU TEKCTOB U COCTABIEHMM CXEM Pa3HOM CIIOXKHOCTH,
3a7IeliCTBOBAB KOTHUTHUBHBIE U METOAOJIOTMYECKHE CHOCOOHOCTH, a TaKXe TEXHOJIOTMYECKHE U
JIMHTBUCTUYECKUE HABBIKH,

[IK-10 «cmocoOHOCTh MPHUMEHSATh COBPEMEHHbIE HWH(POPMALMOHHBIE TEXHOJOTHH, IaKETh
NPUKIAJHBIX NPOrpaMM, CETEBbIE KOMIIBIOTEPHBbIE TEXHOJIOIMHM M 0a3bl JAaHHBIX B IPEAMETHOH
00J1acTH [T pacyeTa TEXHOJOTHUECKUX MapaMeTPOBy:

3HaTb — COBpPEMEHHbIE HH(OPMAIMOHHBIE TEXHOJOTMM B  M30paHHOM  HAIpaBJICHUU
npoeCCUOHATBHON  NIEATENbHOCTH; METOJbl  3AIIUThl HAYYHO-TEXHHYECKOH HH(pOpMAINH;
UMHTALUOHHBIE METOBI ONTUMH3ALIMU TEXHUUECKHX 337a4;

YMETh - OCYILECTBIISATh OMCK MHPOPMAIIUH, COOpP, aHATIN3 JaHHBIX, HEOOXOAUMBIX JUISl PEILICHHS
AQHAJTUTUYECKUX U MCCIIE0BATENIbCKUX 3a/1a4; IPUMEHATh B IPO()ECCHOHAIbHON AEATEIbHOCTH
COBPEMEHHBIE S3bIKM MPOrPaMMHUPOBAHUS U SI3BIKH 0a3 TaHHBIX, ONIEPALIMOHHBIE CHCTEMBI,
JIEKTPOHHBIE OMOJIMOTEKH U MAKETHI IPOrpaMM, CETEBbIE TEXHOJIOTUY;

BJIAJCTh HAaBBIKAMM - aHAIM3a, ONTHUMM3AIMUA M TPHUMEHEHHUS COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUH NPH pelIEeHUH Hay4HbIX 3ajiad;

UMETh OIBIT JESATENIBHOCTH - TOTOBUTh aHaluTudeckue marepuansl Ha IIK mo HayuHo-
TEXHUYECKMM BOIIPOCaM; IIOJb30BATHCA MMUTALIMOHHBIMM METOJAMHU ONTHMHU3ALUN Hay4HO-
TEXHUUYECKHX 3a7au.

2. Mecto tucuuniauHbl B cTpykrype Ol
JucnunnuHa Oa3upyercss Ha 3HAHMAX, paHee MPUOOPETEHHBIX OO0YdYalOIIUMUCA HPU U3YyYEHUH
CIENYIOIINX JUCLIUIIINH:
— ®Dusuxka;
— MaremaTnka. AHaJIMTHYECKAsi TEOMETPUS U JIMHEHHas anreopa.

3HaHUS, TOJYyYCHHbIE TIPH HW3YyYEHWH MaTepuajia JaHHOW JUCIMIUIMHBI, HMEIOT Kak
CaMOCTOSITEJIbHOE 3HAU€HHE, TaK U UCTIOJB3YIOTCS MPU U3YUYEHUU IPYTUX TUCLUMILIAH:

— MarepuanoBeneHue;

— DIJIEKTPOHUKA,

— bBe3onacHOCTE XM3HEACATEILHOCTH,;

— Dkojorusd,
DNEKTPOTEXHHKA.



3. OobeMm qucuumiannbl B 3E/akaaemM. yac
Jlannbpie 06 o0memM o0beMe AMCUUIUIMHBL, TPYAOEMKOCTH OTACIbHBIX BHJIOB y4eOHOW paboThI 1O

TMCUHUIUIMHE (M pachpeaesieHne 3TOH TPYA0EMKOCTH TI0 CeMeCTpaM) MpeJICTaBlIeHbI B Tabuuie 1

Tabmuua 1 — O6beM U TPYLOEMKOCTh TUCIUIITUHBI

Bun yuebHoii paboTbl TpyaoeMKocTs 1o
Bcero
ceMecTpam
No2

1 2 3
OO0uas Tpya10eMKOCTh 3/ 108 3/ 108
JUCHUILINHBI, 3E/(4ac)
AyoumopHnbsle 3auamus, BCETo 4ac., 51 51
B mom uucne
aexuuu (JT), (dac) 34 34
[pakTndeckne/ceMUHAPCKUE 3aHSATHS
(IT3), (wac)
nabopatopHbie padoTs! (JIP), (yac) 17 17
KypcoBoii mpoekT (padota) (KII, KP),
(gac)
Dk3aMmeH, (Jac) 36 36
CamocmonamenvHas paboma, BCETo 21 21
Bua npomMe:KyTO4HOT0 KOHTPOJIS: OK3. OK3.
3aueT, qudd. 3aueT, sk3ameH (3auer,
Jdudd. 3a4, Ik3.)

4. ConepskaHue IMCUUIIIMHBI

4.1. PacnpenesjieHue TPyA10eMKOCTH JUCITUNIHHBI
Mo pa3jiesiaM  BUAAM 3aHITHH
Pasnesnsl ¥ TEMbI TUCHIUTUTHHBI M HX TPYJIOEMKOCTh IPUBECHBI B TA0HIIC 2.
Tabnuna 2. — Pa3nensl, TeMbI TUCIUTUTHHBL U UX TPYIOEMKOCTh

Jlexkmmm | I13 (C3) JIP KII CPC
Pazgensl, TeMBI TUCITUTIIMHEI
(dac) (dac) (gac) (gac) (dac)
Cemectp 2

Paszen 1: BBenenue B XUMUIo 1 5 3
Temal.l.Ilonarue BemecTra u
XUMUYECKON PEaKLIUU, OCHOBHBIC 1 1
OTIpEICTICHUSI.
Tema 1.2
CTexnoMeTpruiecKre 3aKOHBDI. 5 1
@dyH/1aMEHTAJIbHbBIE TTOHSTHUS U 3aKOHBI
XUMUHU.
Tema 1.3. CriocoObl onpeseneHus 2 2




KOJIMYECTBA BCIIECCTBA, 3aKOH
3KBHUBAJICHTOB.

Paznen 2. Ctpoenue BemniecTa
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Tema 2.1. OcHOBHEIE CBEIEHUS O
CTpOGHI/II/I aTOMOB, KBAHTOBBIC UHCJIA.

Tema 2.2. [lepuognyeckuii 3aK0H
J.N.Menneneena.

Tema 2.3. XuMudeckasi CBI3b, BUIEI
XHUMHUYECKOU CBS3H.

Tema2.4. MeToy BaJCHTHBIX CBSI3CH,
KOBAJICHTHAsA CBA3b.

Tema2.5. Meroa MOEKYISPHBIX
opoOuTanei.

Tema2.6. HeBaneHTHBIE TUIIHI CBS3CH:
HOHHAasA CBA3b, MCTAJIJIMYCCKAA CBA3b,
BOJIOpOJIHAs CBsI3b, CHIIbI BaH-71ep-
Baannbca.

Pa3nen 3. XuUMHUYECKUE CUCTEMBI.
OO1u11e 3aKOHOMEPHOCTH XUMHUYECKHX
MIPOIIECCOB.

15

Tema 3.1. DHepreTrika XUMHUYECKHX
IIPOLIECCOB, BHYTPEHHAS DHEPI U,
SHTAJIBIINS, SHTPOIIHSL.

Tema 3.2. sneprus ['n66ca,
HAaIPaBJICHHOCTh XUMHYECKUX
MPOIIECCOB, XUMHUUYECKOE U (pa3oBoe
paBHOBECHE.

Tema 3.3. CKOpOCTbh XMMHUECKON
pEaKIUK U METOJIbI €€ PEryJIMPOBAHUA,
3aKOH JICUCTBUS Macc,

Tema3.4. DHeprus akTUBaLIUH,
ypaBHEeHUE AppeHuyca, npaBuio Banr-
I'odda, katanuzarops! u
KaTaAJIMTUYCCKUC CUCTCMBEI.

Tema 3.5.PacTBOpBI, TUCTIEPCHBIE
CUCTEMBI, CTIOCOOBI BRIPAKEHHUS COCTaBA
pacTBOpOB,

Tema3.6. DnexkTpoauTHIecKast
JMCCOLMalusl, BOAHBIE PACTBOPHI
3JIEKTPOJIUTOB, BOAOPOIHBIN
MOKa3aTeb, pEaKIMi OOMEeHa,
TUAPOJIN3 COJICH.

Tema3.7.CBoiicTBa pa30aBiIeHHBIX
PacTBOPOB HEINIEKTPOJIIUTOB, BOJTHBIC
PacTBOPHI ANEKTPOIUTOB, 3aKOH
pazbasnenust OcTBambaa, 3aKOHBI
Payns.

Pa3nen 4.0CHOBBI 2JIEKTPOXUMUYECKUX
IIPOLIECCOB.

Tema 4. 1.0KHUCIIUTENLHO-
BOCCTAHOBUTCIILHEIC peaKI_[I/II/I

Tema 4.2. XuMHYECKUE UICTOYHUKHU




SJICKTPHUYCCKOI'O TOKA. I'anmpBannyeckme

JJICMCHTHI.
Tema 4.3.251€KTp0JIN3, 3aKOHbI

1 1
Dapanes.
Tema 4.4. Koppo3sust u 60pb0a ¢ HEl. 1 4 1
Paznen 5:CBoiicTBa MPOMBIIIJIEHHO- 4 2

BaXXHbBIX JJICMCHTOB U UX COG,Z[I/IHGHI/Iﬁ

Tema 5.1. Knnaccsl XMuMHUYECKHX
COCIMHEHUH, CBOMCTBA IIPOMBIIILIEHHO 2 1
BAXKHBIX DJIEMEHTOB U UX COCIIMHEHUM.

Tema 5.2. Xumnueckas
uneHTudukaiys. Metoapt

XUMHUYCCKOTI'O UCCIICOO0BAHUA U aHaJInU3a 2 1
BEIIECTB U UX MPEBPAIICHUN.

Wroro B cemectpe: 34 17 21

Wroro: 34 0 17 0 21

4.2. Copaep:xxaHue pa3iejoB M TeM JEeKINOHHbIX 3aHATHIH

Tabmuua 3 - Cogeprkanue pa3fesoB U TEM JIEKIIMOHHBIX 3aHATHHA

Howmep .
Ha3BaHue u conepx’aHue pa3fesoB U TeM JEKIIMOHHBIX 3aHATUN
pazzena
Pasnen 1 BBenenue B XUMUIO.
Tema 1.1. [ToHsiTHe BeliecTBa U XUMHYECKON PEAKIIMU, OCHOBHBIC IOHITHUS U ONIPEIEICHUS.
Crexuomerpuueckue 3akoHbl. OyHJaMEHTATbHbIE TOHITHUS U 3aKOHBI XUMHHU:
Tema 1.2 3aKOH COXPaHEHUsI MacChl, 3aKOH MTOCTOSIHCTBA COCTABa BEIIECTBA, 3aKOH
o KpaTHBIX OTHOIICHUM, 3aKOH 00BEMHBIX OTHOLICHUN. 3aKOH ABOTaApoO,
CJIEACTBHS 3aKOHA ABOTAJIPO.
CriocoOsI ompe/ieNieHrst KOTMYECTBA BEIIEeCTBA, 3aKOH 3KBUBAICHTOB. Pacuér M’
Tema 1.3. (MOJIIPHBIX MacC SKBUBAJICHTOB) JIJISI TPOCTHIX BEIIECTB, OKCUIOB, KUCIIOT,
OCHOBaHUH, cojiel. PaKkTOp SKBUBAJICHTHOCTH.
Paznen 2: CtpoeHue BellecTBa.
OcHOBHBIE CBEICHUSI O CTPOEHUU aTOMOB; KBaHTOBO-MexaHUYeCKas MOJEIb
Tema 2.1, atoma. OpOuTanb, KBaHTOBbIE uncia, ypaBHeHue [Ipénunarepa, ypasuenue [le-
Bpoiins, ypasuenue I[lnanka, npuHuun Heonpeaenénuoctu I eizendepra.
OnekTpoHHO-TpadudecKkue GopmMyIbl.
Ilepuonnueckuii 3akon [I.1. Menneneena, cBs3b [1.C. co crpoennem atoma.
Tema 2.2, [lepuoapl, rpynmsl, JUaroHagibHas 3aBUCUMOCTb. 3aKOHOMEPHbBIE U3MEHEHUS
CBOMCTB 2JIEMEHTOB M coequHeHN (3 (PEKTUBHBIN paanyc, JHEPTUU NOHU3AIIUN
Y CPOJICTBA K JIEKTPOHY, SJIEKTPOOTPUIIATEIBHOCTD).
XuMHYecKas CBS3b, BUIBI XUMUUECKOU CBsI3U. Bo30yx1€HHOE N HOpMaJIbHOE
Tema 2.3. cocrosiHue aroma. [ ubpuamn3zanus 3MeKTpOHHBIX 001aK0B. CTIOCOOBI
MEePEeKPBIBAHUS AJIEKTPOHHBIX 00JIAKOB, CUTMa- MMH-JeJIbTa-NIePEeKPhIBAaHUS.
[IpocTpaHcTBeHHAs! CTPYKTYpa MOJIEKYJI.
Tema 2.4, MeTo BaJICHTHBIX CBSI3€H, CITOCO0 00pa30oBaHMsI KOBAJICHTHOW CBSI3U METO]I
JlonnoHa u I'eitiiepa. 11oapHOCTB CBSA3M CBOMCTBA KOBAJIEHTHOM CBSI3H.
Tema 2.5, Meroa MonekyspHbIX opouTaneit. [lopsaok u sHeprus cBs3u. CBsI3bIBAIONINE U
pa3phIXJIsIONIe OpOuTaIIH.
HeBasieHTHBIE TUITBI CBSI3€1: HOHHASI CBSI3b, METAJIINYECKAS CBSI3b, BOJOPOAHAS
Tema 2.6 CBA3b, cWIbl Ban-nep-Baanbsca. KommiekcHbie coennHenus. Pojib KOMIUIEKCHBIX
COEIMHEHUH B IPUPOJE U TEXHUKE. TeopHsi KpUCTALINYECKOTO MOJIS.
KonneHcupoBaHHOE COCTOsSIHUE BellecTBa. TBep/Ible BEIIECTBA.
Paznen 3 Xumugeckue cuctemMbl. OOmme 3aKOHOMEPHOCTH XMMHUYECKUX MPOIECCOB.




Howmep
paznena

Ha3Banue u conepxaHue pa3eioB U TeM JEKIIMOHHBIX 3aHATHN

Tema 3.1.

DHepreTuka XUMUYECKHUX MTPOIIECCOB, BHYTPEHHSSI SHEPTHsI, TETUIOBOM 2P heKT
XUMHUYECKUX peakuui, 1-i, 2-i, 3-if 3aKOHBI TEPMOJUHAMUKHU, DHTPOIIHS, KAK
(GYHKIHS COCTOSTHUS, SHTAIBITNS. XUMUYECKHI MOTCHIIHAIL.

Tema 3.2.

sreprusi [ m60Oca, HAMPaBICHHOCTh XMMHUYECKUX MPOIECCOB, XUMHUECKOE U
(hazoBoe paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMHUYECKOM peaKIiMi U METOJIbI €€ PETyJIMPOBaHUsI, 3aKOH JICHCTBUS
Mmacc. YpasHenue ['ynp0epra u Baare. MonekynapHOCTb peakLuH, MOPSIOK
peakuuu. 3aBUCHMOCTbh CKOPOCTH XMMHUYECKOM peaKIUU OT KOHLEHTPALUK.
KoHcTanTa ckopocTH (pU3NYECKHii CMBICIL.

Tema 3.4

DHeprusi akTUBAIlMH, ypaBHeHHEe AppeHuyca, mpaBuiio Baut-I'odda,
KaTaJan3aTopbl U KaTaJIUTHYECKHUE CUCTEMbl. OCHOBHOM MOCTYJaT XUMUYECKON
KMHETUKH, KHHETUYECKOE ypaBHEHUE. BiusHue TeMnepaTypsl Ha CKOPOCTh
XMMHUUYECKOHN peakluy, ypaBHeHuEe AppeHunyca. MexaHu3M npoTeKaHus
KaTaJIUTUYECKUX peakiuil. XuMudeckoe paBHoBecue npuniun Jle-Ilarennbe.

Tema 3.5

PacTBopbI, TUCTIEpCHBIE CUCTEMBI, CIOCOOBI BBIPAKECHHS COCTaBa PACTBOPOB.
TepmoauHaAMHUYECKHE XapaKTEPUCTHKH MpoIiecca 00pa3oBaHUsI paCTBOPOB.
CWJIbHBIE U c1a0ble SJICKTPOIUTHI, HOHHBIC PABHOBECHS B BOIHBIX PACTBOpaX,
MIPOU3BEACHNE PACTBOPUMOCTH

Tema 3.6

3JI€KTpO.HI/ITI/I‘IeCKa}I Jucconuanusi, BOJHBIC paCTBOpr BHGKTpO.HI/ITOB,
BOJIOPOJHBIN MMOKA3aTeNb, PEAKIIMH OOMEHA, THAPOJIU3 COJICH.

Tema 3.7

CBoiicTBa pa30aBIEHHBIX paCTBOPOB HEIJIEKTPOIUTOB, KoyumuraTuBHeie
CBOICTBa pacTBOPOB, 3aK0HKI Payns. Kpunockonus D0yminockomnus.
OcmoTtnueckoe aasneHue. 3akoH ['enpu. M3oTonndeckuit ko3dduimenr.

Pasznen 4.

OCHOBBI 3JIEKTPOXUMHUYECKUX MTPOLIECCOB.

Tema 4.1.

OKUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINH, SJIEKTPOHHBIN Oananc, MospHbie
MacChl 5KBUBAJICHTOB OKUCIIUTEIS U BOCCTAHOBUTENS.

Tema 4.2.

XUMUYECKUE UCTOYHHUKH JICKTPUYECKOTO TOKA. ['albBaHNYECKUE DIIEMEHTHI,
CTaHJAPTHBIE NIEKTPOJHBIE IOTCHIHUAIBI. [IBOMHOMN 3JIEKTPUYECKUH CIION.
VYpaBaenue HepHcra. PaBHOBECHBIN. 37EKTPOIHBIN MOTEeHIIMAN. CTaHIapTHBIN
BOJOPOIHBIN DJIEKTPOL.

Tema 4.3.

DinekTposin3, 3aKkoHbl Papazaes KatonHble U aHOIHBIEC MPOIECCHl PACTBOPOB U
pacIuiaBoB JIEKTPOIUTOB.

Tema 4.4

Koppo3sus u 6opr0a ¢ Heil. YpaBHEHHS KOPPOZUUHBIX MPOIECCOB C KUCIOPOTHOM
U BOJOPOJHOM nenoispuzanueii. CriocoObl 3aUThl OT KOPPO3UU — XUMHUECKUE,
ANEKTPOXUMUYECKUE (METaNINYECKHe- KaTOJHbIe, aHOJHBIE TOKPBITHS).
JlernpoBanue MeTaJIO0B.

Pasznen 5.

CBoiicTBa MPOMBIIIJIEHHO BAXKHBIX 3JIEMEHTOB U UX COCAMHEHU. MOJy4eHUE
MCTAJIJIOB. MeTa.H.HI/I‘-IGCKI/Ie CIIJIaBbI 1 KOMIIO3HUTHI.

Tema 5.1.

Kiaccel XUMHYECKHX COEAMHEHHH, CBOMCTBA IIPOMBIIUIEHHO BaXKHBIX 3JIEMEHTOB
u ux coennHenuit Komnosunnonusle Mmatepuansl. Kepmersl. XuMus MeTanioB
(Al, Fe, Sn,Pb,Mo0) Xumust nemeramios: C,Si,S , pymrepen, kapoun. Tormmsa
(TBEpPIOE, KHUIKOE, Fa30BOE), CMA30YHbIE MaTEPHAIIbl, MOTOPHBIE MAaCIIa.

Tema 5.2.

Xumunyeckas uaeHTudukanus. MeTopl XUMHUYECKOTO UCCIIEJOBAHMS U aHAIN3a
BEILIECTB U UX IpeBpaieHnil. KauecTBeHHBIN U KOTMYECTBEHHBIN aHAIN3.
(I'paBUMeTpUYECKUA, TUTPUMETPUIECCKUHN, KOMITJICKCOHOMETPUUECKHUI METOTbI
aHajm3a).

4.3. IIpakTuyeckue (CeMHHAPCKHE) 3aHATHUS

TeMbl MpakTHUECKUX 3aHATHHA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 4.

Tabmuua 4 — [IpakTuyeckue 3aHATHS U UX TPYIOEMKOCTb
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No T No
= o 9 PYAOCMKOCTD, pasnena
TeMbl TDAKTHYCCKNX 3angaTuii | ©POPMBI MPAKTHYECKUX 3aHATHH
n/n p (1ac) TTACIIATI-
JIMHBI

Y4eOHBIM MIIaHOM HE MPEIYCMOTPEHO

4.4, JlaGopaTopHble 3aHATHSA
Tembl 1a00paTOPHBIX 3aHATHI M UX TPYAOEMKOCTh TPUBECHBI B TAOIUIIE 5.

Tabnuua 5 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

Ne HanmMenoBanue 1abopaTopHbIX paboT Tpynoemxocrs, Ne pasnena
/11 (uac) MUCIUAILINHBI
Cemectp 2

CrexuoMeTpuueckue  3aKkOHbBL. — DyHIaMEHTalIbHBIC
1 MOHATUSA W 3aKOHBI XuUMUU. CHocoOBI OmpeaeneHus 2 1
KOJIMYECTBA BEIICCTBA.
2 Omnpenenennie M° sxkBHBasieHTa MeTaJLIa 3 1
3 | Onpenenenue TETIJIOBOTO apdexra peakiuu 4 3
HEHTpanu3aIuu.
4 N3mepenre u pacyeT SIEKTPOAHBIX IOTCHIIMAJIOB 4 4
MetaiyioB U DJIC ragpBaHUYECKUX DJIEMEHTOB.
XuMHudecKkass M DJIGKTPOXUMHUYECKass  KOPPO3Hs,
5 | HccnenoBanue KOppo3uM METAJIOB UM ONpPEAEICHUE 4 4
UHTUONTOPHOTO Y (DeKTa.
Bcero: 17

4.5. KypcoBoe npoekTupoBanue (pabora)
Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO

4.6. CamocrosiTesibHasi padoTa 00y4yaromuxcs
Bunasl camocTosTeNnbHOM paboThI U €€ TPYIOEMKOCTh IPUBEIEHBI B Tabnu1e 6.

Ta6mmia 6 Bunbl camocTosTensHON paboThl U €€ TPYT0EMKOCTh

Buna camocTosTenbHON pabOThI Bcero, gac | Cemectp 2, gac

1 2 3

CamocrosiTesbHast paboTa, BCEro 21 21
U3y4EHHE TEOPETUUECKOr0 MaTepuasa

mucturuabl (TO) 16 16

pacueTtHO-Tpaduueckue 3aganus (PI'3) 1 1

IToarororka k TekymieMy KoHTpotro (TK) 2 2

nmomairHee 3ananue (/13) 2 2

5. IlepeueHb yueOHO-MeTOAMYECKOT0 O0eceYeHHs VISl CAMOCTOSITEIbHOM

PadoTHI 00y4aKOIIMXCH M0 JUCUHUILINHE (MOLYJIIO)
Y4eOHO-MeTOIMYEeCKHE MaTepHajbl JJIsl CaMOCTOSITEIbHOM paboThl 00YyYaloOUIMXCsl YKa3aHbl B
m.a. 8-10.

6. IlepeyeHb OCHOBHOW U JONOJHUTEIbHOM JUTEPATYPbI
6.1. OcHoBHas1 IUTEpaTYypa
[TepeyeHb OCHOBHOM TUTEPATYPHI IPUBEICH B TAOIHIIE /.




Tabnuua 7 — [lepeyeHb OCHOBHOM JINTEpaTypPhI
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Mudp

bubnuorpaduueckas cceuika / URL aapec

KonunuectBo
JK3EMILIAPOB B
o6ubnamoreke
(KpoMe 3JIEKTPOHHBIX
AK3EMILISIPOB)

I'muuka, H. JI. O6mas xumust B 2 T : y4eOHUK 711 aKaIEMUYECKOTO
0akamaBpuata / H. JI. ['munka ; mon penakuueii B. A. ITonkosa,

A. B. babkoBa. — 19-e u3n., nepepab. u qon. — Mocksa :
NznarensctBo FOpaiit, 2016. — 729 ¢. — (bakanaBp. AxageMuuecKuii
kypc). — ISBN 978-5-9916-6445-5. — Texcr : anextponnsiit // 9bC
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/388983 (nata
obparntenus: 20.04.2019).

OO0mas u HeopraHudeckasi XUMus. 3aJJa4HMK : yaeOHoe mocooue s
akanemuueckoro 6akamaspuara / C. C. baOkuna [u np.] ; mox
penakiueit C. C. babkunoit, JI. JI. Tomunoit. — Mockga :
WznarensctBo IOpaiit, 2019. — 464 ¢. — (bakanaBp. AkageMUYeCKUA
kypc). — ISBN 978-5-534-01498-3. — Texkcr : anekTponHslit / DBC
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/432806 (mata
obpanienus: 20.04.2019).

OKuCIUTENbHO-BOCCTAHOBUTEIBHBIE MPOLIECCHI : [ DINEKTPOHHBIN
pecypc] : yuebHoe mocodue / T. E. Kpwutosa, T. 1. ®omuuesa ; C.-
[TerepO. roc. yH-T a3pOKOCM. TPHUOOPOCTPOCHHUS. - DIICKTPOH.
tekcToBble naH. - Cankt-IlerepOypr : Usn-so I'YAII, 2019. - 77 c.

6.2. JlonoJiHUTe/IbLHAS TUTEpPaTypa
Ta6muma 8 — [lepeueHb JOMOTHUTEIBHON JIUTEPATYPHI

Mudp

bubnuorpaduuaeckas ccouika/ URL agpec

KonnuecTBo 3K3eMILIAPOB B

ouobamnoreke

(Kpome 3IEKTPOHHBIX

9K3EMILISIPOB)

54 K68

O6mras xumus : yueonuk / H. B. KopoBuH. - 6-¢ u3n., ucnp. - M.
: Bricnr. mk., 2005. - 558 c.

194

54 X45

Xumus : yaeOHUK 1151 By30B / A. A. I'ypoB [u ap.]. - 2-e u3.,
crep. - M. : I3a-Bo MI'TVY um. H. 3. baymana, 2004. - 784 c.

15

OO6mrast xumus : [ DIEKTPOHHBIN pecypc| : yaeOHO-
metoanueckoe nocodue / T. E. Kpbutosa ; C.-Ilerep6. roc. yH-T
a’pPOKOCM. TPHOOPOCTPOCHHSL. - DIEKTPOH. TEKCTOBBIC JaH. -
CIIo. : U3n-Bo I'YAII 2016. - 98 c.

54 A95

JlaGopaTopHble U CEMUHAPCKUE 3aHATHUS 110 OOIIEH 1
HEOpraHW4YecKoi xumuu : yaeOHnoe nmocodue / H. C. Axmetos, M.
K. AsuzoBa, JI. U. bagpiruna. - 6-¢ u3m., crep. - CII06. : Jlansb,
2014. - 367 c.

10

I'enspman, M. U. Heopranuueckas xumus : yaeoHoe mocodue /
M. U. I'ensman, B. I1. FOctpatoB. — 2-e usn., crep. — CaHKT-
[TerepOypr : Jlans, 2009. — 528 c¢. — ISBN 978-5-8114-0730-9.
— Texkcrt : 3nexTpoHHbIH // JIaHb : 2IEeKTPOHHO-OMOIHOTEUHAs
cucrema. — URL.: https://e.lanbook.com/book/4032 (marta
obpanienus: 20.04.2019).

54 E55

OcHoBsI 00111eH XMMUH : yuebHoe nocodbue / B. U. Endumos. - 2-
e u3a. - M. : UHOPA-M, 2017. - 256 c.

20
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7. IlepeyeHb pecypcoB MH(OPMANUOHHO-TEJTEKOMMYHHKAIIMOHHOM CeTH

HMHTEPHET, Heo0X0AMMBIX JJis 0CBOEHHUS AU CHUILINHDbI
[Tepeuens pecypcoB nHbopMalmoHHoO-TenekommyHukaonnoit cetu MHTEPHET, neoO6xoaumpIx

JUIS OCBOCHHMSI TUCIIMIUIMHBI PUBEICH B TabuIe 9.

Tabmuua 9 — Ilepeuens pecypcoB uH(popMmaroHHO-TenekoMMyHukannonnoii cetu MHTEPHET,

HEOOXOIUMBIX ISl OCBOCHHUS JUCLUTLINHEI

URL anpec

HaunmenoBanue

http://www.xumuk.ru/

Calit 0 XuMuu

http://www.hemi.nsu.ru

OCHOBBI XUMUH:

o0pa3oBaTebHbI
U calT mid
CTYJICHTOB
http://lib.aanet.ru/jirbis2/index.php?option=com_content&view=article&id=28&Itemid | DnexTponnsie
=393 pecypchl
OoubIMoTeKH
8. IlepeyeHb HHGOPMALMOHHBIX TEXHOJIOTHIi, HCIOJIb3YyeMbIX NIPH
OCYIIECTBJICHUHA oﬁpazoBaTenbnoro npouecca mo J1MCHMIlInHe
8.1. IlepeueHb MPOrPaMMHOTIO 00ecHeYeH sl
[TepeueHs UCTIOIB3YEMOT0 IPOTPAMMHOTO OOeCTIeueHus IpecTaBieH B Tadnuie 10.
Tabnuma 10 — [1epedenp mporpaMMHOTO 0OeCTIeUeHUS
Ne /i HaumenoBanue
He npenycmoTtpeno
8.2. IlepeueHb HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM
[lepeueHs UCoOIB3yeMbIX HHPOPMAIIMOHHO-CITPABOYHBIX CHCTEM IpeJicTaBieH B Tabnuue 11.
Tabmuua 11 — Ilepeuerb nHGOOPMAIIMOHHO-CIIPABOYHBIX CUCTEM
Ne m/m HaumenoBanue
He npenycmotpeno
9. MarepuajibHO-TeXHHYeCKasi 0a3a, Heo0OXoUMAs 1JIsl OCYIIECTBIEHUS
0o0pa3oBaTeILHOIO MPoLecca Mo AUCHUIIIUHE
CocTaB MaTepuaIbHO-TEXHUYECKOM 0a3bl MpeacTaBieH B Tadmuie 12.
Tabnuma 12 — CocraB MaTepraibHO-TEXHUUECKOMN 0a3bl
Howmep aygutopuu
Ne n/mt HaunmeHnoBaHMe COCTaBHON YacTH MaTepUAIbHO-TEXHUYECKOH 0a3bl (npu
HEOOXOIMMOCTH )
1 Jlek1MOHHAst ayTUTOPUS C HCIIOJIb30BAaHUEM JAeMOHCTpaunoHHbIX Tabmun | 32-01 (lacreno,15)
u cxeM, [leproanueckoil cucTeMbl XUMHUYECKHUX AJIEMEHTOB
J.N.MenneneeBa, 00pa31ioB MUHEPAJIOB, MOJIEJIEH IPOCTPAHCTBEHHBIX
PEIIETOK.
2 Crienmanu3upoBaHHass XUMHUYECKas JaOOpaTOPHs C MCIOJIb30BaHUEM 33-02, 33-04
JIEMOHCTPAIIMOHHBIX TUIAKATOB, JTAOOPATOPHBIX CTEH/IOB M YCTAHOBOK (I"acremno,15)
TUTSL OTIPEICIICHUS SKBUBAJICHTA METAJUIa, U3MEPEHHSI SJICKTPOIHBIX
MOTEHLIMAIOB, CKOPOCTH KOPPO3HU- METAJIOB - MUJIJIUBOJIETMETHI,
AQHAJTUTHYECKHUE U DJIEKTPOHHBIE BECHI; JabopaTtopHbie pH-MeTpHl,
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| HeHTpU(YTH U KATOPUMETD. |

10. ®doHa O1LIEHOYHBIX CPEICTB JJI5 MPOBeIeHUsT MPOMEKYTOUHOM

aTreCcrainmum o
10.1. Cocras

6yqa1011mxc;1 mo JUCIUIIJIMHEC
(hoH/1a OLICHOYHBIX CPEICTB MPUBEICH B TabuIe 13

Ta6muma 13 - CoctaB GoH/Ia OIEHOYHBIX CPEICTB ISl IPOMEKYTOUYHOM aTTeCTaIlKI

Bua npomexxyTouHOM arTecTanuu [IpumepHBIi nEpeYeHb OLEHOYHBIX

CpEnCTB

DK3aMeH

Cnucok BOIPOCOB K AK3aMEHY;
3anauun

10,2. Tlepeuenp ko
MPOIIECCE OCBOCHHUS

MHGTGHHHﬁ, OTHOCAIIUXCA K AUCHHUIIIIMHEC, M JTallbl HX (bOpMI/IpOBaHI/I}I B
00pa3oBaTenbHON TPOrpaMMBbl PUBEICHBI B Ta0wmIe 14.

Tabmuua 14 — IlepeueHb KOMIIETEHIMH C yKa3aHHEM JTarnoB UX (OPMHUPOBAHUS B IpoIEecce
OCBOEHHMsI 00pa30BaTEILHOM TPOrpaMMBbl

Howmep cemectpa

Oransl GopMUPOBAHUS KOMIIETCHIIUN IO TUCITUILTHHAM/TIPAKTHKAM B

nponecce ocBoeHust OI1

OIIK-1 «cmoco0HOC

Th HCIIOJIB30BAaTh (bYHI[aMeHTaJ'IBHBIe 3aKOHBI IMPUPOJAbI U OCHOBHBLIC 3aKOHBI

CCTCCTBCHHOHAYYHBIX JUCIUIIIIMH B HpO(bGCCI/IOHa.HBHOI\/'I ACATCIIbHOCTH))

1

duzuka

duznuka

Xumus

[IpuknanHas mexaHuka

duzuka

MarepuanoBeieHue

DIEKTPOTEXHHUKA

TeopeTnyeckas MEXaHUKa

DNEKTPOTEXHHUKA

OcHOBBI poUITU3aAITIN

[IpuknanHas mexaHuka

[Tpon3BoCTBEHHAs MPAKTUKA 110 MOJYYEHHUIO TPOPECCUOHATIBHBIX YMEHUH U
OTbITa TPO(PECCUOHATLHOMN IEATENFHOCTHU (TEXHOJIOTHYECKas)

DIEeKTpOHUKA

DJIEKTPOHUKA

Teopus puznyeckux mnoyei

DIEKTPOMEXaHUYECKHE u MIOJIYIIPOBOJHUKOBBIC npeoOpa3oBarenu
AIEKTPUYECKON SHEPTUU

besomacHOCTE KHU3HCACATCIIBHOCTH

[Tpou3BoacTBEHHAsI TPAKTHKA HAYYHO-HCCIIEI0BaTENbCcKast paboTa

dusnuecKkue OPUHIUNBI KOHCTPYHUPOBAHHS TNPUOOPOB  KOHTPOIS U
JUAarHOCTUKHU

Haxonurenu 31€KTpOMarHuTHON SHEPTUU

KOHTpOHB U JUArHOCTHUKA 3JICKTPOMCXAHUYCCKUX U JICKTPOSHEPICTUUCCKUX
CHUCTEM U KOMIIJICKCOB

SHGKTpOMexanOHHBIC CHCTEMBI U KOMITJICKCHI

|0 O |0 0 oo o1 (OO & | WWWWWININ

HpOI/I3BO,Z[CTBeHHa$I NpCaAAUTIIIOMHAA IMPpaKTUKa

OIIK-2 «crmocoOHOCTh TPHUMEHSATH METOJbl MaTeMaTHYeCKOro aHaju3a, MOJICITUPOBaHMS,
OIITUMMU3AIIMN W CTATUCTUKHU dJIs pGI_HeHI/IH 3aJa4, BO3HHMKAIOIIHUX B XOAC HpO(beCCI/IOHaJIBHOI‘;I

JCATCIIBHOCTH»

1 ‘ MaremaTika. AHUINTHYECKAsi TEOMETPHUS U JIMHEHHas anreOpa
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Marematuka. MaTeMaTHYeCKUN aHaJIN3

JluckpeTHas MaremMaTuka

XUMUS

Marematuka. MaTeMaTHYeCKUN aHaJIN3

[IpuknanHas mexaHuka

TeopeTnyeckas MEXaHUKa

DIEKTPOTEXHHUKA

Marematuka. Teopusi BEpOSATHOCTEN M MaTEeMAaTUYECKasi CTATUCTHKA

[IpuknanHas MmexaHuka

DIEKTPOTEXHHUKA

Marematuka. Teopusi BEpOSATHOCTEN M MaTEMAaTUYECKasi CTATUCTHKA

DJIEKTPOHUKA

Teopust aBTOMaTH4YECKOT0 YIpaBICHUS

DIEKTpOHUKA

MareMaTH4ecKyue MEeTOALI UCCIIEI0OBAHNNT

Teopust aBTOMaTH4YECKOT0 yIpaBICHUS

~N |jolo|u|la|a(a|aAlwwlwlw NN R

I/IH(bOpMaI_II/IOHHBIe TCXHOJIOTMKX HU CHUCTCMbBI B  JOJICKTPOMCXAHHUKE U
AJIEKTPOIHEPTETUKE

HaI[e)KHOCTB SJICKTPOMCXAHUYCCKHUX U IBJICKTPOSHCPICTUUCCKHUX CUCTCM H
KOMIIJICKCOB

Teopust aBTOMAaTU4ECKOIr0 YIIpaBICHUs

~N (N~

WNnentudukanus 1 [MarHoCTUKa CUCTEM

8

DnexTporexHuka obopynoanus ADC

OIIK-4 «crocoGHOCTh pemaTh CTaHJapTHBIE 3aa4i MPo(ecCHOHANBHOM AEATENbHOCTH Ha OCHOBE
UHPOPMALIMOHHOM ©  OuOIMorpamueckoil KyJabTypbl C TPUMEHEHHEM HH(POPMALUOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJOTMM M C Y4YETOM OCHOBHBIX TpeOOBaHMN HH()OPMALIMOHHON

0€30I1aCHOCTI

1

Wudopmaruka

duzuka

WHupopmanmoHHbIe TEXHOJIOTUU

Xumus

duznuka

duzuka

MarepuasioBeieHue

[IpuknanHas MmexaHuka

DJIEKTPOTEXHUKA

TeopeTnyeckas MeXaHUKa

DJIEKTPOHUKA

DIEKTPOTEXHHUKA

[IpuknanHas mexaHuka

DJIEKTPOHUKA

[Tpou3BoacTBEHHAsI TPAKTHKA HAyYHO-HCCIIEI0BaTENbCKast paboTa

NudopMalilnoHHbBIE TEXHOJIOTMH UM CHCTEMbl B JJEKTPOMEXaHHMKE U
AJIEKTPOIHEPIeTHKE

N N OO BRIWOWWWWINININEF

OcHOBBI HTHGOPMAITMOHHON 0€301TaCHOCTH

8

HpOI/I3BO,Z[CTBeHHa$I NpCaAAUTIIIOMHAA IMPpaKTUKa

[1K-5 «roTOBHOCTH M3y4aTh HayYHO-TEXHUYECCKYIO MH(POPMAIIMIO, OTCUSCTBEHHBIA U 3apyOeKHBIHI
OTIBIT MO0 TEMATHUKE NPOPECCHOHATHLHOMN IEATEIILHOCTH

1

WHxeHepHas 1 KOMIIbIOTepHas rpaduka

MareMaTrka. AHAUIUTHYECKAsi TEOMETPHS U JIMHEHHAas anreopa

JluckpeTHas MaremMaTuka

1
1
1

Marematuka. MaTeMaTHYeCKUN aHaJIN3
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Marematuka. MaTeMaTHYeCKUN aHaJIN3

VYyeOHast MpaKTUKA MO MOJYYSHHUIO MEPBUYHBIX MPO(ECCHOHATBHBIX YMEHUN
M HaBbIKOB, B TOM 4YHCJI€ IEPBUYHBIX YMEHMM M HAaBBIKOB HAy4dHO-
UCCIIE0BATEIBCKON EATEIILHOCTH

XUMHS

Marematuka. Teopusi BEpOSTHOCTEN M MaTEeMAaTUYECKasi CTATUCTHKA

MarepuanoBeieHue

DJIEKTPOHUKA

Maremaruka. Teopust BEpOATHOCTEN U MaTEMaTUYECKask CTATUCTUKA

OcHOBBI pohUIU3aAITIN

DJNEKTpOHUKA

CucreMsl ynpasiieHusl IPUBOJOM

[TpodeccnonabHO-TIpUKIIAAHAS TIEJArornaecKas moAroToBKa

3anyTa MHTEJUICKTyaTbHOH COOCTBEHHOCTH

CuoBast SJIEKTPOHUKA

CucreMsl ynpasiieHusl IPUBOJOM

Du3nyecKkue MeTo bl NOJydeHUs: THPOpMaIUu

CuoBast SJIEKTPOHUKA

[Tpou3BoacTBEHHAsI TPAKTHKA HAYYHO-HCCIIEI0BaTENbCKast paboTa

QHGKTpOMaFHI/ITHaﬂ COBMECTUMOCTH

KoHTposb kauecTBa U MCIBITAaHUS IPOAYKLIUN

O|IN|N[oOooocjojojogon|o|h~ I IWWIN

Haxonurenu 31eKTpOMarHUTHON SHEPTUHU

[NIK-10 «crmocoOHOCTh MPHUMEHSATh COBPEMEHHbIE HWH(POPMALMOHHBIE TEXHOJOTHH, IaKEThI
NPUKJIAJHBIX NPOrpaMM, CETEBbIE KOMIBIOTEPHBbIE TEXHOJIOIMHM M 0a3bl JaHHBIX B IPEIMETHOH
00J1aCTH JUIsI pacyeTa TeXHOJOTHUECKUX MapaMETPOBY

2

Xumus

WudopmalninoHHbIe TEXHOJIOTUN

TeopeTnyeckas MeXaHUKa

YuciieHHbIe METOIbl TEXHUYECKON (DU3HKHU

Teopus aBTOMAaTUYECKOIr0 YIIpaBICHUS

CXeMOTEeXHHUKa CPEJICTB KOHTPOJIS

Teopus aBTOMAaTUYECKOTr0 YIIpaBICHUS

WHpopmaniMoHHbIE CeTH U TEIEKOMMYHHUKAIIUN

DKCIEPUMEHTAIbHBIE METO/IbI MCCIICIOBAHUI

ba3bl janHBIX

N [ OOO|OICCTOTWIN

NudopMalilnoHHbBIE TEXHOJIOTMH UM CHCTEMbl B JJEKTPOMEXaHHMKE U
AJIEKTPOIHEPIeTHKE

Ha,I[G}KHOCTB OJICKTPOMEXAHUYCCKUX M DJJICKTPOSHEPICTUYCCKUX CHUCTEM U
KOMIIJICKCOB

Teopust aBTOMaTH4YECKOTO YIpaBICHUS

KoHTposb kauecTBa M UCTIBITAHMS] TPOTYKIIUU

Wnentndukanus u TMarHocTUKa CUCTEM

o JENIENIEN] N

Haxonurenu 31eKTpOMarHuTHON SHEPTUU

10.3. B kayecTtBe KpUTEpUEB OLICHKH YPOBHS C(HOPMHUPOBAHHOCTH (OCBOEHHS) Yy OOy4arOIIMXCS
KOMITETCHIIMM TTPUMEHSETCS IIKaja MOJIYJIbHO—PEUTHHTOBON CHCTEMBbI YHUBEpCcUTEeTa. B Tabmmie
15 mnpencraBnena 100-OamnbHast W 4-0ayulbHash IOKadbl JUIs OLEHKH C(HOPMHPOBAHHOCTHU

KOMIIETCHIINH.

Tabmuua 15 —Kpurepun onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH
Or1reHKa KOMITETEHITUN
100- 4-GambHas XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTEHITUIA

OaJuTbHAs

IKajia
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IIKaJjia

85 <K <100

«OTIIMYHO»
(Ga4uTCHO»

- oOydJaromuiicss TIIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBIN
MaTepHal;

- YBEPEHHO, JIOTUYHO, TIOCIIEIOBATEILHO ¥ TPAMOTHO €T0 U3JIaraer;

- ONMUpasiCh HAa 3HAHWS OCHOBHOW W JIOTIOJIHUTEIHHOU JHTEPaTypHI,
TECHO MPHBSI3bIBACT YCBOCHHBIC HAYYHBIC MTOJIOKEHUS C IPAKTUICCKOM
JESITeTbHOCTHIO HAIIPABJICHHUS;

- yMeJI0 00OCHOBBIBACT U aPTyMEHTHUPYET BBIIBUTAEMBIC UM UJICH;

- IeJIaeT BBIBOABI M 0000IICHUS,

- cBO0OOJTHO BJIAJICET CUCTEMOH CIIEIMATN3UPOBAHHBIX TOHSATHIA.

<«XOPOLLIOY
«BaYTEHO»

- 00Oy4JaronIuiicss TBEp0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
[0 CYUIECTBY M3Jaraer e€ro, ONHUPasCh HAa 3HAHUS OCHOBHOMU
JIATEPATYPHI,

- HE JIONYCKAET CYNIECTBEHHBIX HETOYHOCTEH;

- YBSI3BIBACT YCBOCHHBIC 3HAHMS C MPAKTHYECKOW JEATEITHHOCTHIO
HaHpaBHGHH}I;

- apryMEHTUPYET HAyYHBIE ITOT0XKEHUA;

- JienaeT BLIBOJBI K 0000IIECHH;

- BJIQJCET CUCTEMON CIENHAITM3UPOBAHHBIX MOHITHH.

«yIOBIIETBO-
PHUTEIIEHOY
«BGaYTCHO»

- 00yyYaromuics yCBOWJI TOJIBKO OCHOBHOHM NMPOTPaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONUpasCh Ha 3HAHUS TOJHKO OCHOBHOM
JIATEPATYPHI,

- JIONyCKaeT HECYIIECTBEHHbIE OIIMOKN U HETOUHOCTH;

- HCTBITHIBAECT 3aTPyJHEHUS B MPAKTUYECKOM MPUMEHEHUU 3HaHUUN
HaITpaBJICHU,

- ¢1a00 apryMEHTHPYET Hay4HbIE MOJIOKEHHUS;

- 3aTpyaHSAETCS B (OPMYITMPOBAHUH BHIBOJIOB U 0000IICHMIA;

- JaCTHUYHO BJIaJCCT CHUCTEMOU CTICTIMAJIM3UPOBAHHBIX MIOHATHH.

K<s4

«HEYJIOBJIETBO
PHUTEITEHOY
«HE 3a4TECHOY

- oOyyaromuiicss He YCBOMJ 3HAYUTEIBHOM YacTH MPOTrPaMMHOIO
MarepHaa,

- JIONyCKaeT CYIIECTBEHHbIE OMMOKA W  HETOYHOCTH IIPH
paccMOTpeHHH POOIeM B KOHKPETHOM HaIPaBJICHUH;

- UCTIBITBIBAET TPYAHOCTH B IIPAKTUYECKOM IIPUMEHEHUN 3HAHWM;

- HE MOXKET apryMEHTUPOBATh HAyYHBIE [T0J0KECHUS,

- He OPMYJIMPYET BHIBOJIOB U 000OIIICHUH.

10.4. TunoBbie KOHTPOJBHBIC 3aJaHUS WIIM UHBIC MaTePUATBI:
1. Bonpocs! (3a1aun) 1yis sk3aMeHa (tadsuia 16)

Tabmuna 16 — Bompocs! (3agaun) 1S 9K3aMeHa

Ne ii/mn [Tepedenn BompocoB (3a1a4) IS IK3aMEHA

1 KBaHTOBO-MeXxaHMUYECKasT MOJICNIb CTPOCHHSI ATOMA.

2 Arowm. [Mpurnun Heonpenenennoctu ['elizenoepra. YpaBuenue Jle bpotins.
Bonrosas BonHoBaspyHKIH.

3 Vpasnenue lllpenunrepa. KBantossie uncna. [Ipunun 3anperta [aynu.
[Tpasuno Xynnaa, Kineukosckoro.

4 [Tepuonnueckas cucrema JI.M1. MenneneeBa
[leproamaHOCTH U3MEHEHHSI CBOMCTB JIEMEHTOB: PaJNyC aTOMOB U MOHOB,

5 SHEPTUH NOHHU3AINH, CPOJICTBO K 3JIEKTPOHY, JEKTPOOTPHUIIATETHHOCTD,
OKUCIIUTEIIEHO-BOCCTAHOBUTENbHAs criocoOHOCTh. CBsi3p I1.C. co
CTPOCHHEM aToMma.

6 OCHOBHBIE THITBI XUMHUYECKOH cBs3H. KoBaneHTHas CBS3b.

7 Teopust rubpuau3anuy 1 TeOMeTpus MOIeKy. [1oIIpHOCTS 1 MONAPU3yeMOCTh
KOBaJICHTHOH CBSI3U M MOJICKYII

8 MexMounekysipHble B3auMoiericTBrsl. BomopoaHas cBs3b.

9 XuMu4ecKast TepMOAMHAMUKA

10 XuMuyeckasi KHHETHKAa. XHUMHUYECKOe PaBHOBECHE.

11 PactBopbl. CiocoOBI BeIpaKeHUsI KOHIICHTpAIuK pacTBopoB. CBOKCTBA paCTBOPOB
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12 JlucniepcHblie cucteMbl. [I0BepXHOCTHEIC SIBICHUS

13 PacTBOpHI 3€KTPOIUTOB. DICKTPOIIUTHICCKAS TUCCOIUAIIHS

14 Juccounanus Bojbl. Jucconuanus KUCJIOT U OCHOBaHUN. BomopoaHblid moka3aresnb

15 [IpomsBenenne pacrBopuMocT. MoHHO-0OMEHHBIE PeakItii. | Hapoinmn3 coen.

16 OKHCIUTEIFHO-BOCCTAHOBUTEILHBIE PEAKITIH

17 [TonsiTue «2MeKTPOaHBIN MOTCHIHA). DIEKTPOXUMUUESCKUE TPOIECCh. DIECKTPOIU3
pacIuiaBoB ¥ pacTBOPOB

18 OO6mme coiicTBa MeTauioB. Kopposus MeTamioB. MeTObI 3aIUTH OT KOPPO3HH.

19 KoHcTpyKiinoHHbIe MeTa/uIbl. AIOMUHUN. XpoM. JKeneso.

20 [Tonumepsr.

21 Xumudeckas HIeHTU(QUKAINS, aHAJIN3 BEIICCTBA

2. Bonpoch! (3amaun) 11 3aueta / nuddepeHmpoBaHHOTo 3a4yeTa (Tadauna 17)
Ta6muma 17 — Boripocs! (3amaun) mis 3avera / audd. 3adera

Non/m | Ilepedenn BompocoB (3ama4) uist 3adeta / nuddepeHIMpoBaHHOTO 3a4eTa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

3. Tembl w 3amaHue UIsl BBHIMOJIHEHUS KYPCOBOW paOOTHI / BBIMOJHEHHS KYypCOBOTO IPOEKTa
(Tabmuma 18)

Tabmuma 18 — IlpumepHbIii mepedeHb TEM JJIS BBITIOJHEHHUS KYPCOBOW paOOThI / BBITIOJHECHHS

KypCOBOTO IPOEKTa

[IpuMmepHBIii TepedeHb TEM JJIS BBITTOJTHEHHUS! KYPCOBOU PaOOTHI / BBITIOIHEHUS
KYpCOBOT'O MPOEKTA

Ne i/t

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

4. Bonpochl 1715 IPOBEICHUSI TPOMEKYTOUHOW aTTeCTAI[MK IPU TecTupoBanuu (Tabnuma 19)

Tabmuua 19 — [IpumepHbIii IepedeHb BOIIPOCOB ISt TECTOB

No /it IIprMmepHbIil epedeHb BONMPOCOB JIJIsl TECTOB

He npenycmorpeno

5. KoHTpoIbHBIC U MpaKTHUECKUE 3a1au / 3aaHus 1o auciuruinie (Tabnuna 20)
Tabmuua 20 — [IpumepHbIii epeueHb KOHTPOJIBHBIX M MPAKTUYECKHUX 33134 / 3aJaHHH

Ne n/mt [TpumMepHbIi TepeyeHb KOHTPOJIbHBIX U MPAKTUYECKUX 3a/]1a4 / 3aJaHUui

1 Konnenrpanuu, crnocoObl BeIpaK€HUH KOHIICHTpaluid. 3aiada: BeIYucInTh MpOIeHTHYIO
KOHIIEHTPAIIUIO a30THOM KUCIOTHI p=1,05 1/MOJIb, €CJIM U3BECTHO, YTO KOHIIEHTPALIUS
FIOHOB BOJIOPOJIA B pacTBope coctaniseT 6.33-107 momb/n

N

TloHsTHE 0 KBAHTOBBIX uKciax. Hammcars snexrponnsie gpopmyns: Ca®* Sc, FL .

3 KonueHTpamnuu, crocoObl BeIpakeHuil KoHIeHTpaluii. MossipHocTh pactBopa Al2(SO4)3
pasHa 0,1 monb/n1, p=1,02 r/MJ1, paccuuTaTh OCTAIHHBIC TUIHI KOHIICHTPAITUI

4 Jau 1% pactBop H2SO4, p = 1 1/ mi1, paccunrath Cm, Cn, Cm, T, %. (MonsipHOCTB,
MOJISUTBHOCTh, HOPMAJIbHOCTb, TUTP, MOJISIPHYIO JIOJIO TIOJIYYEHHOTO PAacTBOPA).

5) KoHcTanTa paBHOBECHS XUMUYECKUX peakiuil. Hanummure maTemMaTuuecKkoe BbIpakeHUE
KOHCTaHTHI paBHOBecus peakuun: 2A(T) +B2(1) =2AB (r) u onpegenure, B Kakyio
CTOPOHY CMCCTUTCA PABHOBCCHUC ITPU YBCINYCHUU O6H.I€I‘O JaBJICHUA.

6 Ha BoccranoBnenue 7,09t okcuia JByXBaJIGHTHOTO MeTallia Tpedyercs 2,241 Bogopoaa
(H.y.). BpuncanTh SKBUBaJIEHTHBIE Macchl OKcUJa U MeTaia. Yemy paBHa aToMHast
macca Me?

7 OnpenenuTh B KAKOM HaPaBICHUH OYAET MPOTEKATh PeaKLus IPU CTAaHAAPTHBIX
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YCIIOBUSX:
COCIz «» CO+ Cla.

BemecTBo AG k]Ix/Monb
CO -137,2
COCl» -210,4

CKOpOCTh peakiiy B TOMOTE€HHBIX cucTeMax. PakTophl, BIUSIOMINE Ha CKOPOCTh
peakuuu. 3akoH aeictBus macc. Koncranra ckopoctu. CBsi3b KOHCTAHTBI XUMUYECKOTO
paBHOBECHsI C KOHCTAaHTaMHU CKOPOCTEH MPSIMON U 00OpaTHOM peaKITuii.

Berunciure HopmanbHOoCcTh pactBopa HCL, ecm ans meiirpanuzanuu 20 mi pactsopa HCI
nzpacxoaoano 10mi 0,2 N pacrtBopa KOH

10

[Tpu xakoii TeMriepaType CTaHOBUTCSI BO3MOXHBIM CaMOIIPOU3BOJILHOE MPOTEKAHHE
peakmuu: 2HgO (k)< 2HQ(x)+ O2 (1). 3aBucumocThio AH 1 AS npeneOpeusb.
Berancnuts AG peakium.

BemecTBo

AH xJIx/Momb

AS JIx/monpeK

HgO(x)

-90,8

70,3

Hg (k)

0

76,1

O2(1)

0

205,4

11

Bonoponnsrii nokazarens. Beraucnuts pH 0,01N pactBop H2SOs, a=1

12

Xumuueckoe paBHoBecue. [Ipunuun Jle-Illatense. Onpenaenuts, B KaKOM HampaBiICHUU
MPOU30UAET CMENIEHUE PABHOBECUSA XUMUYECKOW pEaKLIUH:
2NH3 <> N2(r) + 3H2(r) AH=+92,4
pu:
a) MOBBILLIEHUU TEMIIepaTyphbl
0) MOHWKEHUH JaBICHUS
B) yBeIMYeHUH KOHIIeHTparuu No

13

CTGXHOMeTpI/I‘IeCKHG 3aKOHBbI XMMHUH, 3aKOH 5KBUBAJICHTOB, MOHHpHBIG MaCChl
SKBUBAJIEHTOB BEIIECTB: OKCUJIOB, KUCJIOT, COJIEH U OCHOBaHUM. 3agayva: 2,705 r xjaopuaa
TPEXBAJIEHTHOIO METaJljla B3aUMOJIEUCTBYET € 2T TMApOoKcHaa HaTpus. OnpenennuTsb
SKBUBAJICHTHYIO MacCy MeTaJlja.

14

Berancnurs DJIC konunentpanuonnoro snementa (—)Ag/0.001MAg*//0.1Ag"/(+)
Kakue nporecchl NpoTekaroT Ha KaToJe U aHoze?

15

Peakmus nporekaet no ypaBHeHuto N2 + O, = 2NO. KoHneHTpanuu HCXOIHBIX BEIICCTB
no Havana peakuuu 0suta [N2]= 0,049 mons/mn, [O2]= 0,01 monb/n. Beraucnure
KOHIICHTpaluio 3Tux BeniecTs, koraa [NOJ= 0,005 mosb/11.

16

Ha nefitpanuzanuio 0,943 r ¢pocdopucroii kucnorst H3POs uzpacxogosan 1,291 1
KOH. Bpruncinte KOIu4ecTBO BEIIECTBA SKBUBAJIEHTA, MOJISIPHYIO MacCy SKBUBAJICHTA U
OCHOBHOCTbH KHMCJIOTHl. Ha OCHOBaHMHM pacueTa HalMIIUTE YPAaBHEHHUE PEAKIUH.

17

Oueprusi ['mb6ca (cBoOOmHAs SHEprusi) U €€ U3MEHCHHE NMPU XHUMHUYECKUX PEaKIUsIX.
HamnpaBnenue XuMHU4eCKUX IIPOLIECCOB.

Honb3ysick 3HauennsMu AGY, PearupyromuX BEIIECTB, BhuucauTe AGy, peakiuu
SO, (r)+2H,S(r)=3S(x)+2H,0 () u onpeaenuTe, MOXKET JI OHA OCYIIECTBUTECS IIPH

CTaHAAPTHLBIX YCIIOBUSX.

BemecTBo

AGY, kJx /Monb

SOu(T)

- 300,4

H2S(r)

-33,01

S(k)

0

H,0(r)

- 228,1

18

XapakTeprcTuka HOHHOHU cBsi3u CTerneHb HOHHOCTH CBS3H. D(PeKTUBHBIN 3apsin U
CTEIIEHb OKUCIICHHS aTOMOB. OCHOBHBIE TUIIBI KPUCTAIUIMYECKUX CTPYKTYP.

OnemeHTapHas siuelika. KoopmHaIMoHHbIe Yyiciia aTOMOB.

19

MOFYT JIX IIPOUCXOANUTH OKUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIC PCAKITUU MCXKIY
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BerrectBamu: a) NHz 1 KMnOjs; 6) HNO2 u HI; B) HCI u H2Se? TTouemy? Ha ocHOBanuu
ANEKTPOHHBIX YPABHEHUI paccTaBbTe KOA((UIMEHTHI B ypABHEHUU PEAKIINH, UAYIICH 110
cxeme: KMnO4 + KNO2 + H2SOs — MnSO4 + KNO3 + K2SO4 + H20.

20 Kakoii crioco6 00pa3oBaHusi KOBaJICHTHOM CBS3M SBJISIETCS IOHOPHO-AKIIETITOPHBIM?
Kakune xumndeckue cBsa3u B voHax BF, ? Vkaxkure nonop u akuenrop. Kak o0bicHUT

TETPAIIPUUECKOE CTPOCHNUE NOHA?

10.5. Meroauueckue MaTepuabl, OMpEACISAIONNE HPOLEeayphl OLEHUBAaHWS 3HAHUH, YMEHUH,
HaBBIKOB U / WM OMBITA JESATEIbHOCTH, XapaKTEPU3YIOIUX dTarbl (OPMUPOBAHUS KOMIIETEHIIHUH,
conepsxkarcs B [TonoxxkeHnsax «O TekylieM KOHTPOJIE YCIIEBAEMOCTH M ITPOMEXYTOUYHOHN aTTECTALUU
crynentoB ['YAII, oOydvaromuxcsi mo mporpamMmaM BbIciiero oOpaszoBanus» u «O MOAYJIbHO-
PEUTHHTOBOI CUCTEME OIIEHKH KauecTBa yueOHOI paboThl cTyieHTOB B 'Y AI».

11. Metoau4yeckue yKka3aHus IJsl 00y4alONIUXCHA M0 OCBOEHHUIO TUCHMUILIHH

Lenpr0 TUCIUTUIMHEI SBISIETCS — MOTYYCHHE CTYJACHTaAMU HEOOXOAUMBIX 3HAHHM, YMEHUN U
HaBBIKOB B oOjacT xumuH. (OCHOBHOE Ha3HAYCHHE JICKIIMOHHOTO Marepuajga — JIOTHUYECKH
CTpOifHOE, CHCTEeMHOEe, TIyOOKOe H SICHOE WU3JIoKeHHe yuyeObHoro Marepuana. HasnaueHwue
COBPEMEHHOM JICKIIMM B paMKaX AWCIUIUITMHBI HE B TOM, YTOOBI MOJYYUTh BCIO WH(OPMAIHIO TIO
TeMe, a B OCBOCHHH (DYHJIaMEHTAIbHBIX MPOOJIEM AMCIMILINHBI, METOJAOB HAYYHOT'O TO3HAHWS,
HOBEHIIMX JIOCTMIKEHWH HaydHOM MbICIHM. B ydeOHOM Tipormecce JIeKIUS  BBITIOJHSICT
METOJIOJIOTUYECKYI0, OPTaHHW3AIMOHHYI0 U HWHQPOpPMAIMOHHYIO (yHKIMU. Jlekuus packpbiBaeT
MOHSATUHHBIN anmapaT KOHKPETHOM 00J1acTH 3HaHMsI, €€ MPOOJIeMBl, JaeT IEIHHOE MPECTABICHUE O
JTUCLHUILIMHE, TTOKA3bIBAET B3aUMOCBS3b C APYTUMH JUCIUIUIMHAMM.

IImanupyeMbl pe3yabTaThl IPU OCBOSHHMH 00YJarOIMMCs JIEKIIMOHHOTO MaTepraa.

— TMOJIyYEHUE COBPEMEHHBIX, LIETIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHHUI, YPOBEHb KOTOPBIX
OIIPEIENACTCS LEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TeME;

—  TIOJIy4EHHE OTBITAa TBOPUECKOM pabOTHl COBMECTHO C MPEIoAaBaTeIeM;

— pasBuTHE  TPO(EeCCHOHATHLHO—/IETOBBIX  KAauecTB, JIOOBM K  TpeaMery |
CaMOCTOATEJIBHOTO TBOPYECKOTO MBIIICHUS.

— TIOSIBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSITENILHON paOOTHI;

— TMOJIy4YeHHUE 3HAHUI O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKH U O MPOTHO3E
WX Pa3BUTHUS Ha ONFDKAUIIINE TOJIBI;

— HAy4YUTCS METOIWYECKH o0pabaThiBaTh MaTepuan (BBIICIATh TJIaBHBIE MBICTH U
MOJIOKEHUS, IPUXOIUTh K KOHKPETHBIM BBIBOJIaM, TIOBTOPSATH UX B Pa3IMYHBIX (HOPMYIUPOBKAX);

—  TIOJIy4eHHUE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMUHOB U TTOHITHH.

JIeKuMoOHHBIA MaTepual MOXKET COMPOBOXKIATHCS JAEMOHCTpAlME CIaliI0B, XUMHUYECKUX
ONBITOB, O0Opa3IOB MHHEPAJIOB, MOJIEICH NPOCTPAaHCTBEHHBIX pemeToK. IIpegocraBiieHue
BO3MOKHOCTH CTYJICHTaM pa3BUTh W MPOJEMOHCTPHUPOBATh HABBIKM B OOJACTH JJIEKTPOXHMUH,
KUHCTHUKH.

CrpyKTypa npeaocTaBieHMs JEKIHOHHOIO MaTepuaa:
Berymiienne — yacTh JIeKIUH, eldb KOTOPOW - 3aMHTEpecoBaTb W HACTPOUTH AYAMTOPHUIO Ha
BOCIIpHsITHE y4deOHOro Martepuana. B ero cocrtaB BXOZaT:  (HOpMyIHMpOBKA TEMbI JIEKIUH,
XapaKTepUCTHKA €€ — MPOo(ecCHOHANIBHON 3HAYMMOCTH, HOBH3HBI M CTENEHU HU3YyYEHHOCTH, LEIH
JEKIUHU; UM3J0KEHWE IJIaHa JIEKIMH, BKIIIOYAIOLIET0 HAMMEHOBAaHWS — OCHOBHBIX BOIPOCOB,
NOMJIEKALIUX PACCMOTPEHUIO HA JIEKLMHU;  XapaKTEpUCTHUKA PEKOMEHIYEMOM JMTEpaTyphl,
HEOOXOOUMOW NIl OpraHM3aliil  CaMOCTOSITENIbHOM  paboThl  CTYJAEHTOB; PETPOCHEKINS-
HAaIlOMMHAHUE O BOIIPOCAX, PACCMOTPEHHBIX Ha— IPOILION JEKLUH, CBSI3b X C HOBBIM MaTEpUAJIOM,
YKa3aHHE Ha €T0 poJib, MECTO U 3HAYEHUE B JAHHOM JAUCLUIUIMHE, @ TAK)XKE B CUCTEME IPYIUX HayK.
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OCHOBHas1 4acTh - M3JI0)KEHHE COIEPIKAHUS JIEKIIUM B CTPOrOM COOTBETCTBHUH C MPEIJIOKEHHBIM
IUIaHOM. BKITIO4aeT pacKphIBAIOMIUN TeMY JICKIIUN KOHIENTYaTbHbINH U (paKTUYECKH MaTepHall, ero
aHAIW3 U OLEHKY, pa3UyHble CMOCcOObl apryMEHTAalluud U JI0Ka3aTeIbCTBa BbIABHUTAEMBIX
TEOPETUYECKUX TOJIOKEHHM.

3akaroueHue - TMOJBEJeHWE OOIero uTora JeKIuHu, o0oOIIeHWe Marepuana, (GpopMyIupoBKa
BBIBOJIOB 110 TEME JIEKLIUU; OTBETHI HA BOIIPOCHI CTY/IEHTOB.

Jns Hajgexaiero OCBOGHHUsl Kypca XMMHH UCIOJIB3YIOTCS CIIElIMAJIbHBIE HArJsHbIE CPEICTBA, C
MIOMOIIIBI0 KOTOPBIX MOXKHO NEpeAaBaTh CTyIEHTaM HH(POPMALMIO O BELIECTBAX, OOBEKTAX WU
cymecTBe (U3MYECKUX M XUMHUYECKUX TMpeBpamieHui. JleMOHCTpanus OIBITOB, MOJENIU
KPUCTAUTUYECKUX PEIETOK, TAOIUIBI M TUIAKATHI C YHEPTeTUYECKUMHU TUarpaMMaMu 0O0pa3oBaHus
MOJIEKYJI, peaKkIiil ¢ KaTaau3aTopaMu U 0e3 HUX U T.1.

Ocy1ecTBIeHHE KOHTPOJIS 3a BEACHUEM CTYACHTAMM KOHCIEKTa— JIEKIMM; OKa3aHHWE CTyAEHTaM
IOMOIIM B BEACHUM 3aIUCH JEKUMUM — (AaKUEHTHMPOBAaHUE W3JIOKEHUS MaTepualla JIEKIHH,
BbIJIEJICHHE TOJI0COM, MHTOHAIMEH, TEMIIOM pedyr Hanbosee BaXXHON MH(OpMALINU, UCTIONb30BaHHE
nay3 JJIsl 3aIUCH TaOJIHIL, CXEM)

MeTtoauyeckue ykazaHusi AJ1s1 00y4aroIUXcsl 10 MPOXO0KACHHUIO JJa00paTOPHBIX padoT

B xone BeimosHeHus 1a60paTOpHBIX paboTa 00ydJaroImMACs JTOJDKEH YrTyOUTh M 3aKpENuTh
3HAHUS, IPAKTHYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOAMKON M TEXHUKOH JKCIIEpUMEHTa B
COOTBETCTBMM C  KBAJIU(PUKAIIMOHHON  XapaKTEPUCTHKONW  oOydwaromierocs.  BbImoiHeHHE
7a00paTOpHBIX PabOT COCTOUT U3 SKCHEPUMEHTAIBHO-TIPAKTHUECKOM, PacUeTHO-aHATUTHUECKOU
4acTe U KOHTPOJIbHBIX MEPONIPUSITUH.

Beimonnenue mabopaTopHBIX paboT OOydaroOUIMMCS SIBIISCTCS HEOTHEMJIEMOM YacThiO
U3YYECHUS JUCLUIUIMHBI, OMNpeNeiseMol y4eOHBbIM IUTAHOM M OTHOCUTCA K CpEACTBaM,
00eCTeyrBaOIUM pPEIIeHUE CIeTYIOIUX OCHOBHBIX 3a/a4 y 00y4aromerocs:

— npuobpeTeHre HaBBIKOB MCCIIEOBAHMSI ITPOLIECCOB, SIBICHUNM U 00BEKTOB, U3Y4aeMbIX B
paMKax JaHHOM TUCHUIUINHBI;

— 3aKpeIUIeHHe, pa3BUTHE M JCTAJIM3alMsg TEOPETUUYECKUX 3HAHUHM, IOJNYYCHHBIX Ha
JCKITUSX;

— TIONy4YeHHUE HOBOW MHGOPMAIIMH TI0 U3y4aeMOU JUCITUIUINHE;

— TpuoOpeTeHrne HaBBIKOB CAMOCTOSITEIIFHOM pabOThI C 1ab0paTOPHBIM 000PYI0BAHUEM U
npubopamu.

MeTtoauueckre yKa3aHus K BBIIIOJIHEHHUIO Ja00paTOpHBIX padOT MPUBEACHHI B!

- Xumus : XMMHYECKHUE PEAKLIUH, BBI3bIBAIOIIUE AIEKTPUUECKUN TOK, JIEKTPOIHBIE
MOTEHINANBI U AJIEKTPOJIBHKYIIHNE CHIIBI : [ DNEKTPOHHBIN pECypc| : METOANYECKHE YKa3aHUS K
BBITIOJTHEHUTO JIabopaTopHoii paboTsl / C.-Iletepb. roc. yH-T a9poKoCcM. TPUOOPOCTPOCHHSI ; COCT.:
1O. C. Hukomnaes, T. E. Kpsutosa. - DnektpoH. TekctoBbie AaH. - CI16. : U3a-so 'VAIIL, 2015. - 19
c.

— Xumus. TermnoBo# 3¢ dEKT (SHTATBITNA) XUMUYECKON peakIuy : [ DIeKTPOHHBIN
pecypc] : MeToarYecKue yKa3aHus K BBITTOIHEHHIO TabopaTtopHoit paboTsl / C.-Iletepb. roc. yH-T
a’pokocm. mpubopoctpoenus ; coct.: F0. C. Hukonaes, T. E. KpbutoBa. - D1eKTpOH. TEKCTOBBIE
nas. - CII6. : U3a-Bo I'VAIL, 2015. - 17 c.

- Xumust : DKBUBAJICHT. 3aKOH SKBUBAJICHTOB : [ DJIEKTPOHHBIH pecypc] :
METOMYECKHUE YKa3aHWUsI 110 BRIMOTHEHUIO TJabopatopHoi padotsl / C.-Ilerepd. roc. yH-T a9poKocM.
npudopoctpoenus ; coct.: T. E. Kpsutosa, 1. B. OryprioBa. - DnekTpoH. TekcToBbie aaH. - CIIO. :
WN3n-Bo I'VAIIL 2016. - 15 c.

- Xumus. Koppo3ust MeTaiioB : [ DJIEKTPOHHBIN pecypc]| : METOIMYECKUE YKa3aHUs 110
BBITIOJIHEHHIO JTabopatopHbIX padot / C.-Iletepb. roc. yH-T a3poKOCM. TPHOOPOCTPOCHHUS ; COCT.:
10. C. Hukomnaes, T. E. KpsuioBa. - DnekrpoH. TekcroBsle naH. - CI16. : M3a-Bo 'YAIL, 2016. - 27
c.
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Crpykrypa u popma otuyera o 1adopaTopHoOii padoTe
1. Iens paboTHI.
2. JlaGopatopHoe 000opyaOBaHUE.
3. Omnwucanue 3KCIIEpUMEHTA.
4. OO6paboTka pe3yIbTaTOB.
TpebdoBanus k 0popMIICHHIO 0TYETA 0 JIA00OPATOPHON padoTe
1. Oruér nomkeH coaep)kKaTh TUTYJIbHBIA JIUCT, a €ro COJAepKaHHE COOTBETCTBOBATH
oopmienuto, corimacho 'OCT 7.32-2017. (3amosnHeHHBIC TAOIUIBI C MOJYYCHHBIMH
AKCIIEPUMEHTAILHBIMH JAaHHBIMH )
BrimonHeHbI HE0OOXO0TUMBIEC PACUETHI.
[Toctpoens! rpaduueckiie 3aBUCUMOCTH OT 3a/IaHHBIX TapaMeTpPOB.
CrenaHbl BEIBOJEL.
BrimonHeHbl KOHTPOJIbHBIE 33JaHUsI Ha TeMY J1a00paToOpHOI paboThI.

SARE A

MeToanuyeckne ykKa3aHusl JAJIsi OOyYAOIIMXCH MO NMPOXOKIACHUI0 CAMOCTOATEJIbHOMI
padoTsbI

B Xome BBITONTHEHUST CaMOCTOSITEIPHOM pPaOOThI, OOYYAIOIIMICS BBHITIOJIHSIET PabOTy IO
3a/IaHUI0 U TP METOJUYECKOM PYKOBOJCTBE MpENoaaBarensi, HO 0€3 ero HemnocpeICTBEHHOTO
y4acTusl.

B mporecce BBIMOTHEHHS CaMOCTOSITENLHOM pPabOTHI, y oOyuaromerocs (Gopmupyercs
1enecoo0pasHoe MiIaHupoBaHuE padodero BpeMeHHU, KOTOPOE MO3BOJSIET UM pa3BUBaTh YMEHUS U
HABBIKM B YCBOCHHH U CUCTEMATH3AIMHM IPUOOpETaeMbIX 3HAHUN, 00€CIIeYnBaET BRICOKUN YPOBEHB
yCIIEBAaEMOCTH B MEPUOJT 00YUEHHUS, TOMOTAET NOJYYUTh HABBIKU MOBBIIIECHHS TPO(HECCHOHATEHOTO
YPOBHSI.

MeTtoauyeckuMi  MaTepuajlaMHd,  HalpaBlIMIOIIMMU  CaMOCTOSITENbHYIO  paboTy
00y4JarOIIUXCS SIBISIFOTCS:

—  y4eOHO-METOAMYECKHU MaTepHal Mo JUCIUILINHE;

MeTtoanyeckue YKa3aHuUsl VIl O0y4awIIMXCS MO MNPOXOKIECHHI0 MPOMEKYTOYHOIM
aTrecTanuu

[TpomesxyTounas aTTecTauus o0yyJaromuxcs npeaycMaTpuBaeT OLICHUBAHHE
MIPOMEKYTOUHBIX M OKOHYATEIbHBIX PE3yAbTAaTOB 00ydeHMs MO auciumuinHe. OHa BKIIOYAeT B
ceOst:

— 9K3aMeH — ¢opMa OLIEHKH 3HAHUH, MOJYyYEHHBIX O00y4aloUIMMCs B MPOLECCe U3yueHUs
BCEH AMCHMIUIMHBI UM €€ YaCTH, HAaBBIKOB CAMOCTOSITENIbHOM pabOoThI, ClIOCOOHOCTH MPUMEHSTH X
JUIs  peIleHUs] TPAKTUYECKUX 3adad. OK3aMeH, Kak TMpaBWJIO, TIPOBOAUTCS B MEPUOJ
9K3aMEHAIlMOHHOM CEeCCHU W 3aBepLIaeTcs AaTTeCTAl[MOHHON OLIEHKOW «OTIMYHO», «XOPOILIOY,
«YJIOBJIETBOPUTEIHHOY, «HEYIOBIECTBOPUTEIHHO.

Cucrema OIEHOK MpH MPOBEACHUH MPOMEXKYTOUHOM aTTECTallud OCYIIECTBISETCS B
cooTBeTcTBUM ¢ TpeboBanusmMu [lonoxkennit «O TekymeM KOHTpOJIE YCHEBAaEGMOCTH U
MPOMEXKYTOUHON artectanuu  cryaeHToB ['YAII, oOydarommxcs 1O MPOTpaMMbI  BBICIIETO
oOpazoBanusi» U «O MOIYTBHO-PEHTHHIOBON CHUCTEME OIICHKH KadecTBa y4eOHOHl paboTh
ctyaeHToB B 'Y AID».
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[Hata BHEceHus
W3MCHECHUM U
JIOTIOJTHEHUH.

Iloanuce BHeCHIETO
W3MEHCHHS

Conep:kaHre U3BMEHEHUH U JOTIOTHEHUH

Jlata u Ne

MIPOTOKOJIA
3aceTaHms
Kadeapbl

ITonnuce
3aB.
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