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AHHOTAIUA

Juctumimaa «XuMHS» BXOJUT B BapHATUBHYIO YacTh OOpa30BaTEIBHON IMPOTPaMMBI
MOATOTOBKU OOydJarontuxcs nmo HampasiaeHuio 16.03.01 «Texnuveckas (u3ukay HampaBICHHOCTb
«Du3nYecKre METObI KOHTPOJIS Ka4ecTBa M JTUATHOCTUKWY. JluciuruimHa peanusyercs kadempoi
Ne3 1.

JuctumuimHa HareneHa Ha GOpMHPOBAHKE Y BBITYCKHUKA

oOuienpodeccuoHaNbHBIX KOMITETEHIIHI:

OIIK-1 «cmocoOHOCTh HCIONB30BaTh (DyHIAMEHTAIbHBIC 3aKOHBI MPHUPOABI MU OCHOBHEIC
3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B IPOGECCHOHATBHON AESITEIbHOCTI,

OIIK-2 «cnocoOHOCTh TPUMEHSATH METOJbI MAaTEMaTHYEeCKOrO aHaIu3a, MOJCIUPOBAHUS,
ONTHUMM3AIMA ¥ CTAaTUCTHKHU IS PEUICHHs 3a]a4, BO3HHUKAIOIMX B X0J¢ MpodeccrnoHaIbHON
JESITEIIbHOCTH,

OIIK-4 «cnocoOHOCTh pemath CTaHAapTHHIE 3a/a4d NPOQPECCHOHATIBHON NIEATENbHOCTH Ha
OCHOBe MH(MOpPMAIMOHHOW M OuOIMOTrpaduueckoil KyJIbTyphl ¢ IPUMEHEHHUEM HH(POPMAIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTMH W C YY€TOM OCHOBHBIX TpeOOBaHWN WH(HOPMAIMOHHON
0e30MacHOCTHY;

PO EeCCHOHAIBHBIX KOMIIETEHITUH:

[IK-5 «roTOBHOCTh H3y4aTh HAay4YHO-TEXHHUYECKYI0 HMH(POpPMAIUIO, OTEYECTBEHHBIH U
3apyOeKHBIN OIBIT IO TEMATHKE MPOPECCHOHATBLHON JACSITCILHOCTHY,

[IK-10 «cnocoOHOCTh MPUMEHSTh COBPEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJIOTHUH, MaKEThI
MPHUKJIATHBIX TPOTPAMM, CETEBbIC KOMIBIOTEPHBIC TEXHOJOTUM M 0a3bl JAHHBIX B MPEAMETHOMN
o0racTu Jyist pacuera TEXHOJIOTUYECKUX ITapaMeTPOBY.

CopnepxaHue IUCHUIUIMHBI OXBAaThIBA€T KPYI BOIPOCOB, CBSA3aHHBIX C O3HAKOMJIEHHEM
UCTOPUU XHMMHH, a TAaK)KE€ C OCHOBHBIMU HAIpPaBICHUSMU U TEHICHIUSIMHU Pa3BUTHUSI COBPEMEHHOM
XUMUU. JTa HaykKa HU3y4aeT MaTepuajbHBIi MHpP, 3aKOHBI €ro pa3BUTHUS, CHEIU(DUUECKYIO
XUMHYECKYIO (hopMy ABMKEHHs MaTepuH. B mpoliecce nu3ydeHusi XMMUU BbIpaOaThIBae€TCsl HAyUHBIH
B3IJIS HA MUpP. 3HaHUE XUMHM HEOOXOAMMO JUIsl IUIOJAOTBOPHOM TBOPYECKOW NEATEIbHOCTU
OakanaBpa 000N HAMPaBICHHOCTH. 3HAHWE XUMHH TO03BOJIsET C(HOPMUPOBATH COBPEMEHHOE
Hay4yHOE€ MpEACTaBIIEHUE O MaTepuH, BEUIECTBE KaK OJHOM U3 BUJAOB JBIXKYILEHCS MaTepHH,
MEXaHU3ME IMpPEBpAlICHUN XHMHUYECKUX COEAMHEHHWI, CBOWCTBaX MAaTEpPHAIOB O XHWMHUYECKHX
mpoliieccax B COBpeMeHHOUW TexHuke. [Ipy n3ydeHun xKypca XUMHH HEOOXOJAUMO MPOYHO YCBOUTH
OCHOBHBIE 3aKOHBI, OBJIAJ€Th TEXHUKOM XUMHYECKHX pacyeToB, BBIPAOOTaTh HABBIKU
CaMOCTOSITEJIbHOTO BBITTOJTHEHUSI XUMUYECKUX IKCIIEPUMEHTOB U 00001eHus ¢akToB. [loHnmanue
3aKOHOB XMMHH MTOMOXET CTYACHTY B PEIICHUHU SKOJOTHYECKUX MpoOieM. 3HaHHE Kypca XUMHH
HE00XO0UMO U I MOCIEAYIOLIET0 YCIENTHOIO U3YYEeHUs CIIEHUATbHBIX TUCIUIIINH.

[IpenogaBanye TUCIUILUIMHBI IPEIyCMATPUBAET cleAyronue GopMbl OpraHU3aui y4eOHOTO
mporiecca: JIGKIMU, JabopaTopHble paboOThI, camMoOCTOATENbHass paboTa oO0yuaromerocs,
KOHCYJIbTALINH.

[IporpamMmoil IUCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO0m1as TpyA0€MKOCTh OCBOCHHMSI TUCIIMIUIMHBI COCTABIISIET 3 3a4€THBIX enuHuIlbl, 108 yacos.
S3bIK 00yUYeHUs IO JUCIUILTUHE «PYCCKUN



1. TlepedyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS MO AUCHUIIUHE

1.1. Henau npenogaBaHus JUCHUILIAHBI

Ilens naHHOW MUCHMIUIMHBI — YCBOGHUE CTYJIEHTAMU TEOPETUYECKUX OCHOB OOIIEH XUMHUH,
XUMHUH BOKHEUIINX AJIEMEHTOB M UX HEOPTaHUYECKHX COCTUHEHHH, (DOPMHUPOBAHHE XUMHYECKOTO
MBIIUICHUS Y CTYACHTOB, Pa3BUTHE HABBIKOB HCIIOJb30BaHUS CBEJACHUN O (HHU3UKO-XMMHUYCCKUX
CBOMCTBAaX pAa3MYHBIX CHUCTEM [JIi CHUHTE3a COOTBETCTBYIOIIMX COEAMHEHUM, BBINIOJIHEHHE
TEPMOJMHAMUYECKUX W  KHHETHUYECKHX pacueToB. IIpuoOpereHHe HEKOTOpOTrO  OIbITa
OKCIIEPUMEHTATBHBIX WCCIEAOBAaHUN /Il Pa3paOOTKM  HOBBIX METOJOB CHHTE3a W IMPUIAHUS
MaTepuaiaM 3aJlaHHOM CTPYKTYphl, M KOMIUIEKCa CBOWCTB. [IpencraBieHne BO3MOXKHOCTH
CTYJCHTaM Pa3BHUTh U MIPOJACMOHCTPUPOBATH HABBIKY B 00JIACTH MHHOBAIIMOHHBIX TEXHOJIOTHHA

1.2. IlepedeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHS MO JUCHHUILINHE, COOTHECEHHBIX C
IUVIAHMPYeMbIMH pe3yJjbTaTamMu ocBoeHust OI1

B pesynbTare oOCBOEHMS AMCLUUIUIMHBI OOydaroluiics JOJDKeH 007anaTh —ClEAYOUIMMU
KOMITETCHIMSIMU:

OIIK-1 «cnocoOHOCTh UCMONb30BaTh (yHAAMEHTAIbHbIE 3aKOHBI IPUPOJAbI U OCHOBHBIE 3aKOHBI
€CTeCTBEHHOHAYYHBIX JUCIUIUINH B MPO(ECCHOHATLHON AEATEIIEHOCTI:

3HaTh — YTO XUMMs NPEJACTaBIAET COOON MUCHUIUIMHY, UHTETPUPYIOLUIYI0 OCHOBHBIE JTOCTHUXKEHHUS
XUMHUYECKUX HayK, SIBJISIOLIYIOCS COCTaBHOM 4YaCThIO €CTECTBO3HAHMSI U CIIY>)KUT HEOOXOAUMOMN
CTYNEHbIO JJIsl YINIyOJEHHOTO NOHUMaHMs KaK CHELUAIbHBIX XMMHUYECKMX IUCLUUIUIMH, TaK U
JUCLUTIIINH JKOJIOTUYECKOIO HallpaBJICHUA, 0e301macHOCTH JKU3HEEATEIIBHOCTH,
MaTEpUATIOBEIECHUE, TEXHOJIOIMS KOHCTPYKLMOHHBIX MAaTE€pHaIOB., MUKPO- U HAHOTEXHOJIOTHS,
XUMHS DPaJuOMaTepHalioB, a Takke Kypca «AKTyaJlbHble NpoOJeMbl (QU3UKU» U JIPYrHX
CIEUAJIbHBIX JUCLHILINH,

YMETh — OPHEHTUPOBATbCI B Yy4eOHOW, MOHOTrpau4ecKoi, CHpaBOYHOW, NEPUOTUIECKON
JaUTepaType MO XMMHUM M BECTH NMOMCK B VHTepHeTe; paboTaTh ¢ XMMHYECKUMH pEaKTHUBaMH,
PacTBOPUTENSIMHU, J1a0OPAaTOPHBIM XUMHUYECKUM 000PYIOBAHUEM;

BJIAJIETh HAaBbIKAMHM — MPOBEIEHUS (PU3UKO-XMMHUYECKOIO SKCIEPUMEHTa, METOJaMH KOPPEKTHOU
OLICHKHM NOTPEIIHOCTEW NIPHU IPOBEACHUHM JKCIEPUMEHTA; TEOPETHYECKMMHU METOJAaMHU OIHCAHHUS
CBOMCTB IIPOCTBHIX U CJIIOXKHBIX BEIIECTB HA OCHOBE UX CTPOCHUSA aTOMOB U MOJIEKYJI, ITOJIOKEHHUS B
[Tepuonunueckoii Tabnuie Menaeneena;

UMETh OIBIT JAEATEIIBHOCTH — B IIPOBEICHUM XUMHUYECKOTO DSKCIEPUMEHTAa W OLEHKH €ro
pe3yabTaToB.

OIIK-2 «crmocoOHOCTh MPUMEHSTh METOAbl MaTEMAaTHYECKOTO aHalin3a, MOJCIHPOBAHMUS,
ONTUMM3AIMA ¥ CTAaTUCTUKH IS pEUIeHHs 3a]ad, BO3HHUKAIOIMX B XoJe MpodeccroHalbHON
JIeATCIIEHOCTH:

3HaTh — XUMHIO DJIEMEHTOB, 3aBUCUMOCTh XMMHUYECKUX M (DU3MUECKUX CBOWCTB DJIIEMEHTOB U HX
COCIMHEHUN OT CTPOCHHUS aTOMOB DJJIEMEHTOB M TMOJOXKeHMs uX B llepuommdeckoit Tabnuiie
MeneneeBa, TUIIA KPUCTATUIMUECKOW PEIIETKU U BUJA XUMUYECKOM CBSI3H;

YMETb — IPUMEHATH METOIBI MATEMATHYECKOI0 aHAIN3a U MOJIEIIMPOBAHNS,

BIIQJI€Th HABBIKAMU BBIMOJHEHUS MPOCTEHIINX XUMUYECKUX PACUE€TOB U MPOCTEHIIMMHU HaBbIKAMHU
1a00pPaTOPHOTO XUMHUYECKOTO IKCIIEPUMEHTA;

UMETh OTBIT JEATEIBHOCTH - B MCIOJB30BAHHH OCHOBHBIX 3aKOHOB XUMHUHU B MPOQPECCHOHATHHON
JIeATEIIbHOCTH;

OIIK-4 «cmocoOHOCTh pemaTh CTaHAapTHBIC 3a7a4l MPOPECCHOHATBHON ACATEILHOCTH Ha OCHOBE
UHPOPMALIMOHHOM M OubaMorpaduueckol KyiabTypbl C TNpUMEHEHHEM HH()OPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH ¥ C YYeTOM OCHOBHBIX TpeOOBaHUI WH(MOPMAIIMOHHOMN
0€30I1aCHOCTH»:
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3HaTh - WH(POPMAIMOHHO-00pa30BaTEIbHBIE PECYpPChl, IMOCBAINICHHBIE MPOGECCHOHATHHON
JCATCIILHOCTH,

YMETh - TNPHUMEHSATh HOBBIC 3HAHWS, IOJYYCHHBIC B pE3yJIbTaTe aHain3a WHQPOPMAIMOHHBIX
pecypcoB B Iporecce NpohecCHOHATBHON AEATEIbHOCTH,

BJIAJICTh HABBIKAMHU - CO3MaHUs HH(DOPMAIMOHHO-aHAUTHYECKUX O030pOB TMPH PEIICHUU
CTaHJAPTHBIX 3a/1a4 MPOPECCHOHATHHON JeATEIIbHOCTH;

UMETh OIBIT JACSATEIBHOCTH — B PEHICHUU MPOCTEHINNX 3a7a4 MPOo(eCcCHOHATBHON NESITEILHOCTH C
HUCITIOJIB30BAHUEM I/IH(i)OpMaL[I/IOHHO-KOMMyHI/IKaI_II/IOHHBIX TeXHOHOFHfI;

[1K-5 «roTOBHOCTh M3y4aTh HAyYHO-TEXHUYECKYIO MH(OPMAIIUIO, OTCUECTBEHHBIH U 3apyOeKHBII
OIIBIT 10 TEMATHUKE NPOPECCUOHATBHOMN 1A TEIbHOCTI:

3HaTh — OCHOBHBIE HMH(OPMAIMOHHBIE HAYYHO-TEXHHYECKHE PpECypCchl IO  TEeMaTUKe
npodecCuOHATIBHON 1€ TeIbHOCTH;

YMETb - KPUTUYECKU IIE€PEOCMBICIIMBAThL HAKOIUICHHBIM ONBIT M MaTrepual, WU3MEHATh IIpU
HE00XO0IMMOCTH HAIIPABJICHUE U XapaKTep cBOEH MpoecCHOHAIBHOMN AEATeIbHOCTH,;

BJIAJCTh HaBBIKAMH — WH(GOPMAIMOHHOTO TMOWCKAa HEOOXOMUMBIX sl TpOodeCcCHOHATHLHON
JESATEIIBHOCTH MAaTE€PUAJIOB;

MMETh OIBIT IEATEIBHOCTH — B HANMCAHUM TEKCTOB M COCTaBICHHHM CXEM DPAa3HOM CII0KHOCTH,
3aJIeliCTBOBaB KOTHUTHUBHBIE U METOAOJIOTMYECKHE CIHOCOOHOCTH, a TaK)Ke TEXHOJIOIMYECKHE U
JIMHIBUCTUYECKHUE HABBIKY,

[1K-10 «crmocoOHOCTh TPUMEHSTh COBPEMEHHBIE HH()OPMAIIMOHHBIE TEXHOJIOTUH, MaKEThI
HPUKJIAJHBIX MPOrPaMM, CETEBble KOMIBIOTEPHBIE TEXHOJIOTMU U 0a3bl JaHHBIX B NPEIMETHOMH
001acTH Ui pacyeTa TEXHOJIOIMUECKUX apaMeTPOBy:

3HaTb — COBpPEMEHHble MH(OPMAIMOHHBIE TEXHOJOTMM B  M30paHHOM  HalpaBJICHUU
npoeCCHOHATBHON  NEATENbHOCTH; METOJbl 3aAIIUTHl HAYYHO-TEXHUYECKOH HH(pOpMAIHH;
MMHUTALMOHHBIE METObI ONITUMU3ALUN TEXHUYECKUX 3a/1a4;

YMETb - OCYILECTBIATh OUCK HH(OPMALIUU, COOP, aHAINU3 TaHHBIX, HEOOXOAUMBIX JUIsl pEIICHUS
AHAJIUTUYECKUX U UCCIIE0BATENIbCKUX 3a/1a4; IPUMEHATh B TPO(ECCHOHAIbHON 1€ATEIbHOCTH
COBpPEMEHHBIE 3BIKH POrPAMMUPOBAHMS U A3BIKU 0a3 JaHHBIX, ONIEPALMOHHBIE CHCTEMBI,
3JIEKTPOHHBIE OMOTMOTEKN U MAKEThl IPOTPaMM, CETEBbIE TEXHOJIOTHH;

BJIa/IETh HABbIKAMHU - aHaJM3a, ONTUMU3ALMU U TPUMEHEHHUS COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTW NIPU PEIICHUH HAYYHBIX 3a]1a4,;

MMETh OIBIT JEATEIIBHOCTH - TOTOBUTh aHalIuTHYeckue wmarepuansl Ha [IK mo HaydHo-
TEXHUYECKUM BOIIPOCAM; IOJb30BATbCA HMMUTAUOHHBIMM METOJAaMU ONTHUMHU3AaLUHA HAy4HO-
TEXHUYECKHX 3a]1a4.

2. MecTo nucuMIuInHbI B cTpykType OIl
JucnunimHa Ga3upyeTcsi Ha 3HAHUAX, paHee MPHOOPETEHHBIX OO0YyYaroIMMHCS NpU HU3YyUEHHH
CIIEYIOIINX JUCLHUIUINH:
— Owusuka,
— Marematuka. AHanTUTHYECKasi FEOMETPUS U JIMHEHas anredpa.

3HaHUs, TOJY4YeHHBbIE TMPU H3YYCHHH MaTepuana JaHHOW JUCIUIUIMHBI, HUMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYCHHE, TaK M UCTIOIB3YIOTCS MPU U3YYECHUHU APYTHX TUCIUTIINH:

— MarepuanoseneHue;

— DJEeKTPOHUKA;

— be3onacHoCTh KU3HENEATENIbHOCTH;

— Dkomorus,
DJIEKTPOTEXHUKA.



3. OobeMm qucnunmauabl B 3E/akaaem. uac
Jannpie 06 obmemM o0beMe AMCUUIUIMHBL, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOU pabOoThI 1O

TUCIUIUTMHE (U pacrpeaesieHue 3TON TPYJOEMKOCTH MO CEMECTpaM) IPeICTaBICHbI B Ta0uiie 1

Tabmuna 1 — O0beM U TPYAOEMKOCTh JUCIUILITUHBI

Bun yuebHoi paboThI TpynoemMkocTs 10
Bcero
cemMecTpam
Ne2

1 2 3
OO0uas TpyA0eMKOCTh 3/108 3/108
aucunanHbl, 3E/(1ac)
H3 nux uacoe npaxmuueckoii 6 6
noo020moeKu
AyoumopHnbsie 3auamus, BCETo 4ac., 51 51
B mom uucne
nexuuu (JI), (dac) 34 34
[MpakTHdeckue/ceMUHApCKHUE 3aHATHS
(I13), (gac)
nabopatopusie pabotsl (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP),
(qac)
DK3aMeH, (Jac) 36 36
Camocmosamenvhas paboma, BCETO 21 21
Buja npoMe:KyTOYHOr0 KOHTPOJIS: OK3. OK3.
3aueT, 7udd. 3aueT, 3x3ameH (3ader,
Audd. 3a4, Ik3.)

4.

Conep:xanue QM CIUATITHHBI

4.1. PacnpeneseHue TPy10eMKOCTH U CIUIIMHBI
1o pa3jiesiaM ¥ BUJAaM 3aHATHH
Pa3znenbl U TEMBI TUCHUILTUHBI M KX TPYJOEMKOCTh IPUBEEHBI B TA0IHUIIE 2.

Tabnuna 2. — Pa3nensl, TeMbI IUCHUTUIHHBI U UX TPYIOEMKOCTh

Pa3nesnsl, TeMBI TUCITATIIINHEI Jlexunn 113 (C3) P KII CPC
’ (gac) (gac) (dac) (dac) (gac)
Cemectp 2
Paznen 1: BBegenue B XUMUI0 1 5 3
Temal.l.ITonsiTue BeniecTa u
XUMHUYECKOHN pEaKIIMH, OCHOBHBIE 1 1
OTIpeICIICHUSI.
Tema 1.2
CrexroMeTpuuecKre 3aKOHBI. 2 1
DyHIaMEeHTaTbHbIC TOHITHS U 3aKOHBI




XUMHU.

Tema 1.3. CriocoOb1 onpeaeneHus
KOJIMYECTBA BELIECTBA, 3aKOH
3KBHBAJICHTOB.

Paznen 2. Ctpoenue BemiecTBa

10

Tema 2.1. OcHOBHEIE CBEIEHUS O
CTPOCHUH ATOMOB; KBAHTOBBIEC YHUCJIA.

Tema 2.2. Tlepuoandeckuii 3aKkoH
JA.N.Meunpneneena.

Tema 2.3. XumMnuueckas CBI3b, BUJIbI
XHUMHUYECKOU CBS3U.

Tema2.4. MeTon BaJleHTHBIX CBSI3EH,
KOBAJIEHTHAS CBSA3b.

Tema2.5. MeToa MOJIEKYJISIPHBIX
opoOuTane.

Tema2.6. HeBasieHTHBIE TUIIBI CBSI3CH:
HOHHAs CBI3b, METAJUIMYECKAS CBA3b,
BOJIOpO/IHAs CBsI3b, CHIIBI BaH-1ep-
Baannca.

Pazgen 3. XumMuueckue CUCTEMBI.
OO6mre 3aKOHOMEPHOCTH XUMHUYECKHUX
ITPOIIECCOB.

15

Tewma 3.1. DHepreTuka XMMH4YECKUX
MIPOIIECCOB, BHYTPEHHSIS SHEPTHS,
SHTAJIBINS, YHTPOIIHSL.

Tewma 3.2. sneprus ['u60ca,
HAIMpPaBJICHHOCTh XUMUYECKUX
MPOIIECCOB, XMMUYECKoe U (hazoBoe
paBHOBECHE.

Tema 3.3. CKOpoCTh XUMHUECKOU
pEaKIuu 1 METO/IbI €€ PETYIUPOBAHMS,
3aKOH JSHUCTBHUS Macc,

Tema3.4. DHeprus akTuBaluu,
ypaBHeHUE AppeHuyca, mpaBuio Banr-
I'odda, katanuszaropsl u
KaTaJIUTUYECKUE CUCTEMBI.

Tema 3.5.PacTBOpBI, JUCHIEpCHBIE
CUCTEMBI, CITIOCOOBI BHIPAYKEHUS COCTaBa
pacTBOpOB,

Tema3.6. DnexTponuTuueckas
JUCCOLMAIus, BOJHBIE PACTBOPHI
3JIEKTPOJINTOB, BOAOPOIHBIN
MoKa3artesb, peakiuu oOMeHa,
TUAPOIIU3 COJIEH.

Tema3.7.ColicTBa pa30aBieHHBIX
pPacTBOPOB HEDIIEKTPOJIUTOB, BOTHBIC
PacTBOPHI ANEKTPOIUTOB, 3aKOH
pazbasniennst OCTBaIb/1a, 3aKOHBI
Paymns.

Paznen 4.OCHOBBI 27EKTPOXUMHUUECKUX
MIPOIIECCOB.

Tema 4. 1.0KUCIUTEIBHO-




BOCCTAHOBUTEIBLHBIE PEAKITUN
Tema 4.2. XuUMHYECKHE UCTOYHUKHU
AJIEKTPUIECKOTO TOKA. |'aibBaHHUECKHE 1 4
DJICMCHTEL.
Tema 4.3.9nekTp0osin3, 3aKOHbBI 1 1
®dapazes.
Tewma 4.4.Koppo3ust u 60pb0a ¢ HEll. 1 4 1
Paznen 5:CBoiicTBa MpOMBIIIIIEHHO- 4 2
BA)XXHBIX DJICMCHTOB M UX COCIMHCHUI
Tema 5.1. Kitacchl XMMHYSCKHX
COCIMHEHUH, CBOMCTBA IIPOMBIIIIEHHO 2 1
Ba)KHBIX 2JIEMEHTOB U UX COECIMHEHMI.
Tema 5.2. Xumudeckas
unaeHTudukanus. Metoapt 5 1
XAMUYECKOI'0 UCCIICIOBAaHMS U aHaI13a
BEILIECTB U WX IIPEBPAIICHUA.

Wroro B cemectpe: 34 17 21

Hroro: 34 0 17 0 21

4.2.  Copaep:kaHue pa3iejioB U TeM JEeKIHOHHBIX 3aHATHI

Ta6muma 3 - ComeprxaHue pa3aesioB U TeM JEKIIMOHHBIX 3aHSITHIA

Howmep .
HazBanue u conepkaHue pa3ieoB U TEM JIEKIIMOHHBIX 3aHATUI
pazneina
Paszpgen 1 Beenenue B xumuio.
Tema 1.1. IlonsiTHE BElECTBA M XUMUYECKON PEAKIIMHY, OCHOBHBIE IIOHATHUS U OIIPEJIEIICHHUS.
CrexuoMerpuueckre 3akoHbl. @yHIaMEHTAIbHbIE TOHATHS U 3aKOHBI XUMUU:
Tema 1.2 3aKOH COXPaHEHMsI MacChl, 3aKOH ITOCTOSHCTBA COCTaBa BEILIECTBA, 3aKOH
' KpaTHBIX OTHOIICHHH, 3aKOH 00BEMHBIX OTHOLICHUH. 3aKOH ABOTaIpO,
CJIECTBUS 3aKOHA ABOrajpo.
Crioco0slI onpe/iesieHns KOJIMYecTBa BEIIECTBA, 3aKOH 3KBUBaIEHTOB. Pacuér M’
Tema 1.3. (MOJIIpHBIX MacC SKBUBAJICHTOB) JUIsl IPOCTHIX BEILECTB, OKCHJIOB, KMCIIOT,
OCHOBaHMH, conerl. DaKkTop SKBUBAJIEHTHOCTH.
Pasnen 2: CrpoeHue BeniecTna.
OCHOBHBIE CBEIEHUS O CTPOCHNUU aTOMOB; KBaHTOBO-MeXaHU4eCKasi MOZEIIb
Tema 2.1. atoMa. OpOuTtaiib, KBaHTOBBIE 4Kciia, ypaBHeHue [lpénunrepa, ypasuenue [le-
Bbpoiins, ypasHenue Ilnanka, npuHuun HeonpeaenéHuoctu I eiizendepra.
DnekTpoHHO-Tpaduyeckue GopmyIb.
[Tepnognueckuii 3akon I.11. Menneneesa, cBsa3b I1.C. co cTpoenuem aroma.
Tema 2.2 [lepuozpl, TpymIbl, JUaroHalIbHas 3aBUCUMOCTh. 3AKOHOMEPHBIE U3MEHEHUS
' CBOMWCTB 3JIEMEHTOB U CO€AMHEHUH (3P PEeKTUBHBIN paguyc, SHeprul HOHU3ALUN
U CPOJICTBA K 3JIEKTPOHY, ANEKTPOOTPUIATETBHOCTB).
XuMmudeckas CBsI3b, BUIbl XUMHUECKOH CBsI3U. Bo30y»)AEHHOE 1 HOPMATIbHOE
Tera 2.3 coctosiHre aroMa. [ mbpuanzanust MeKTpOHHBIX 0071aK0B. CTI0COOBI
' NePEeKPBIBAHUS JEKTPOHHBIX 00JIAaKOB, CUTMa- MH-JeNbTa-ePEeKPhIBAHUSI.
[IpocTpaHCcTBEHHAs CTPYKTYypa MOJIEKYJI.
Tema 2.4. MeToa BaJeHTHBIX CBsI3€i, cloco0 00pa3oBaHMsI KOBAJIEHTHOU CBSI3U METOJ
Jlonnona u I'elitnepa. [1onspHOCTH CBSI3M CBOMCTBA KOBAJIEHTHOM CBSI3H.
Tema 2.5 Metona MonekynspHbIx opoutaneil. [lopsaok u sHeprust cBa3u. CBs3bIBaIONINE U
' Pa3pBIXJIAIONINE OPOUTAIIH.
HeBasneHTHbIE TUIIBI CBSA3EH: HOHHASI CBSI3b, METAJUIMUECKAsS CBSA3b, BOJOPOIHAS
Tema 2.6 CBsI3b, cHIIbl Ban-aep-Baanbca. KomriekcHbie coeguHenns. Poib KOMIUIEKCHBIX

COCTUHEHUN B npupoac U TCXHUKE. TCOpI/I}I KPpUCTAJNIMYCCKOT'O IOJIA.




Howmep
paznena

HazBanwne u COACPIKAHUC Pa3aCIIOB U TEM JICKIHHUOHHBIX 3aHATHH

KOHI[CHCI/IpOBaHHoe COCTOsIHHEC BCIIICCTBA. TBep,I[BIe BEIICCTBA.

Pa3nen 3

XUMUYECKHE CUCTEMBI. O6H_[I/IC 3aKOHOMCPHOCTH XUMHNYCCKUX IIPOLECCCOB.

Tema 3.1.

DHepreTuka XMMHYECKHUX MPOIECCOB, BHYTPEHHSS YJHEPTHsI, TEIUIOBOH dPPeKT
XUMHYECKUX peakiui, 1-i, 2-i, 3-i 3aKOHbI TEPMOAMHAMUKU, DHTPOMUS, KaK
(GYHKIUST COCTOSIHHSI, SHTAIBITNS. X UMUYCCKHIA MOTCHIINAIL.

Tema 3.2.

sreprusi [ m60ca, HANPaBICHHOCTh XMMHUYECKUX TPOIECCOB, XUMHUECKOE U
(hazoBoe paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMHUYECKOHN PEAKIIMK U METOJBI €€ PEryJIMpOBaHus, 3aKOH IECHCTBUSA
Mmacc. Ypasuenue ['ynps0epra u Baare. MonekynapHOCTb peakLiuu, MOPSIOK
peakuuu. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM PEaKMy OT KOHLICHTPALUH.
KoncranTa ckopocTr (pu3N4ecKuii CMBICIL.

Tema 3.4

DHeprusi akTUBAIlMHU, ypaBHeHHEe AppeHuyca, npaBuwio Bant-I'odda,
KaTaJIu3aTOPhl U KaTATUTHUYECKUE CUCTEMbl. OCHOBHOM MOCTYJIAT XMMHUYECKOM
KHUHETUKH, KHHETUYECKOE ypaBHEeHUE. BiusiHie TeMneparypbl Ha CKOPOCTh
XUMHUYECKOHN peakiuu, ypaBHeHHe AppeHnyca. MexaHu3m npoTeKaHus
KaTaJUTHYECKUX peakuuidl. Xumuueckoe paBHoBecue npunuui Jle-Illarenne.

Tema 3.5

PactBopBI, 1uciepcHBIE CHCTEMBI, CITIOCOOBI BRIPAYKEHUS COCTaBa PACTBOPOB.
TepMonnHaMuyeckue XapakTEpPUCTUKHU MIpoliecca 00pa30BaHUs PACTBOPOB.
CUJIBHBIC U CTIa0bI€ IEKTPOJIUTHI, HOHHBIE PABHOBECHS B BOJAHBIX PAaCTBOPAX,
MIPOU3BE/ICHNE PACTBOPUMOCTH

Tema 3.6

3JIGKTpOJII/ITI/I‘-ICCKa$I Jaucconuanua, BOJHBIC PACTBOPHI 3JICKTPOJIMUTOB,
BOI[OpOI[HBIﬁ IIOKa3aTCJIb, pCaKIIUH 06MCH8., TUAPOJIN3 coJIei.

Tema 3.7

CBoiicTBa pa30aBIEHHBIX PaCTBOPOB HEIIEKTPOIUTOB, KoymuraTuBHeie
CBOWCTBA pacTBOPOB, 3aKoHbl Payis. Kpruockomnus D0yminockonus.
OcmoTtnueckoe pasnenne. 3akoH ['enpu. M3oTonnuecknit ko3 Huimet.

Paznen 4.

OCHOBBI 3JIEKTPOXUMHUYECKHUX MTPOLIECCOB.

Tema 4.1.

OKUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKuuu, SHCKTpOHHHﬁ 6anch, MOJ'IHpHLIC
MAacCChI OKBUBAJICHTOB OKHCIIUTECIIA U BOCCTAHOBUTCIIA.

Tema 4.2.

XHUMHUYECKUE UCTOYHUKH IEKTPUUECKOTO TOKA. ['albBAHUYECKUE DIIEMEHTHI,
CTaHJApTHBIE NIEKTPOJHBIE IOTEHIHAIBI. /[[BOMHOMN 3JIEKTPUYECKUI CIION.
VYpaBuenue HepHcra. PaBHOBECHBIN. AIEKTPOAHBIN noTeHnnan. CTaH1apTHBIN
BOJIOPOJIHBIN JIEKTPO/I.

Tema 4.3.

9J'IeKTpOJ'H/I3, 3aKOHBI <Dapaz[e;1 KaTOI[HBIe " aHOJHBIC ITPOLECChI PACTBOPOB U
PpacIiIaBoB SJICKTPOJIUTOB.

Tema 4.4

Koppo3sus u 6opsba ¢ Hell. YpaBHEHHS KOPPO3UHHBIX MPOLIECCOB C KUCIOPOAHOM
1 BOJIOpOoAHOM Aenonsipu3zanueid. CriocoOsl 3alUThl OT KOPPO3UU — XUMUYECKHE,
JIEKTPOXUMUYECKHE (METaIIMUECKUe- KaTO/IHbIE, aHO/IHbIE TOKPBITHUS).
JlernpoBaHue METAJLIOB.

Pasgen 5.

CBoiicTBa MMPOMBIIIJICHHO BaKHBIX 3JIECMCHTOB U UX COE€IUHEHMH. IMOJIYYCHHC
MeTauI0B. MeTalIndecKre CIIaBbl M KOMITIO3HTEL.

Tema 5.1.

Kiaccel XMMHUECKHX COEMHEHNH, CBOMCTBA IPOMBIIIJIEHHO BaKHBIX 2JIEMEHTOB
n ux coeaqunennii Komnosunmonnsie Matepuansl. KepmeTsl. XuMus METaIOB
(Al, Fe, Sn,Pb,Mo) Xumust nemeramior: C,Si,S , dymiepen, kapoun. Tormsa
(TBEp0E, )KUJIKOE, Ta30BOE), CMa304HbIE MaTepHalIbl, MOTOPHBIE Maca.

Tema 5.2.

Xumunyeckas uneHTuukanus. MeTo sl XUMHUYECKOTr0 UCCIIEIOBAHUS U aHAJIU3a
BELIECTB U UX MpeBpalieHnii. KauecTBEHHBIN U KOJIMYECTBEHHBIN aHAIN3.
(I’'paBumeTpuyeckuii, THTPUMETPUUECKH I, KOMIIJIEKCOHOMETPUUECKUN METOIbI
aHaIM3a).

4.3. IlpakTuyeckue (CeMUHAPCKHE) 3aHATHUS

Tembl MPAKTUYCCKUX 3aHATHH U UX TPYAOCMKOCTL ITPUBCICHLI B Ta6J'II/II_IC 4,




Ta6mmma 4 — [IpakTudeckue 3aHsITHS U UX TPYJ0EMKOCTh

10

dopmbl N3 Hux No
Ne TeMBI IPAKTHYECKHX IPAKTHUCCKHX TpynoemkocTb, | NpakTHYECKOH |pa3mena
/o 3aHSTAN . (qac) IIOATrOTOBKH, JUCIUII
SaHATHH (1ac) JINHBI
VY4eOHBIM MJITaHOM HE MPEAYCMOTPEHO
Bcero:
4.4, JlaGopaTopHbIe 3aHATHA
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYILOEMKOCTb PUBEICHBI B TaOIUIIE 5.
Tabnuna 5 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux
Ne HaumenoBanue nabopatopHbIx TpynoeMKoCTb, HPAKRTHACCKO | paznena
n/m pabor (uac) 1 JTUCIUILTAHBI
MOJATOTOBKH,
(dac)
| Cemectp 2
Crexuomerpuueckue 3aKOHBI. 1
1 OyHIaMEHTANbHBIE MOHATHS U 3aKOHBI 5 1
XVMHH. Croco0Os! ONpeaeIICHUS
KOJIMUECTBA BEIIECTBA.
2 | Onpenenenne M’ SKkBHBaJIeHTa MeTaJIa 3 1 1
3 | Ompenenenne  TeroBoro 3¢ dexra 4 2 3
peakuuyu HeUTpanu3alui.
H3mepenne u pacueT AJIEKTPOJHBIX 1
4 noreHnuanoB  MmetauioB u  JJIC 4 4
raJIbBAHUYECKUX DJIEMEHTOB.
XuMuyeckass H  DIEKTPOXUMHUYECKast 1
5 | Kopposns, WccnenoBanue koppo3uu 4 4
METAaJIJIOB u OIpezeIeHUE
UHTUONTOPHOTO Y deKTa.
Bcero: 17 6

4.5.

Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6.

KypcoBoe npoekTnpoBanne (padora)

CamocrosiTesibHas padoTa 00y4arOLIUXCH

Buasl camocTosaTenbHOM pa6OTLI " €€ TPYAOCMKOCTD IIPUBCACHLI B Ta6J'II/II_Ie 6.

Tabnuna 6 Buasl caMocTosTENbHON pabOTHI U €€ TPYA0EMKOCTh

Bun camocrostensHOl pabOTHI Bcero, uac |CemecTp 2, yac

1 2 3

CamocrosiTebHasi padoTa, BCEro 21 21
M3y4YeHHE TEOPETHUECKOTO MaTepraia

aucuuiuinibl (TO) 16 16

pacuetHo-Tpaduueckue 3aaanus (P1'3) 1 1

[ToaroroBka k Tekymiemy koHTpoto (TK) 2 2

nomariree 3aaanue (/13) 2 2
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5. TlepeueHb yueOHO-MeTOANYECKOTO 00eCeYeHHUs IJIsI CAMOCTOSITeJILHOM

patdoThl 00yYAKOIIUXCH MO JUCHUIINHE (MOTYJIIO)
Y4eOHO-MEeTOIMYEeCKHE MaTepHajbl UIsl CAMOCTOSTENbHON paboThl 00ydYaIOMIMXCsl yKa3aHbl B

.o 8-10.

6. IlepeyeHb OCHOBHOII U JOMOJHHUTEILHOI JIUTEPATYPHI
6.1. OcHoBHasi JIuTepaTypa
[TepeyeHb OCHOBHOM JTUTEPATYPHI IPUBEICH B TAOIHIIE .

Tabnuma 7 — [lepedeHb OCHOBHOM JIUTEPATYPHI

Mudp

Komnyectso
IK3EMILISIPOB B
bubmuorpaduueckas cceiika / URL agpec o6ubnmmorexe
(KpoMe 3J1eKTPOHHBIX

9K3EMILISPOB)

I'munka, H. JI. O0mas xumust B 2 T : Y4eOHHK JIJIsI aKaJJIEMHYECKOTO
6akanaBpuata / H. JI. 'munka ; mox penakmueii B. A. [Tonkosa,

A. B. babkoBa. — 19-e u3zn., nepepad. u qon. — Mockaa .
WznarensctBo FOpaiit, 2016. — 729 c¢. — (bakanaBp. AkageMHYECKHit
kypc). — ISBN 978-5-9916-6445-5. — Texkcer : anexktponnsiii / 9bC
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/388983 (nata
obpamienus: 20.04.2019).

OO01mas u Heopranuyeckasi XUMus. 3aJa4HUK : yaeOHOe ocoOue s
akagemudeckoro Oakamaspuata / C. C. babkuna [u ap.] ; mox
penakuueit C. C. babkunoi, JI. /[. TomuHOM. — MoOCKBa :
WznarensctBo FOpaiit, 2019. — 464 c¢. — (bakanaBp. AxagemMuueckuii
Kypc). — ISBN 978-5-534-01498-3. — Texkcr : anexTponHslit / DBC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/432806 (nara
obpanienus: 20.04.2019).

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE TPOLECCHI : [ DIIEKTPOHHBII
pecypc] : yuebHoe ocobue / T. E. Kpwinosa, T. . ®omuuena ; C.-
[Terep6. roc. yH-T a3pOKOCM. TPUOOPOCTPOCHHUS. - DIIEKTPOH.
tekcToBble naH. - Cankr-IlerepOypr : U3n-o ['VYAII, 2019. - 77 c.

6.2. JlonoJiHUTe/IbHAA JIUTEpaTypa
Tabnuma 8 — [lepeueHb 1ONOTHUTENBHOMN JTUTEPATYPHI

MIudp

KonnyecTBo 3K3eMILIApOB B
6ubnuorexe
(Kpome IeKTPOHHBIX
9K3EMILISIPOB)

bubnuorpaduueckas ccrimka/ URL anpec

54 K68

Oo6mas xumus : yaeOHuk / H. B. KopouH. - 6-¢ u3., ucmp. - M.

: Bercm. mik., 2005. - 558 c. 194

54 X45

Xumus : yaeOHHK 1151 By30B / A. A. T'ypoB [u ap.]. - 2-e u3.,

crep. - M. : I3n-8o MI'TVY um. H. 3. baymana, 2004. - 784 c. 15

O6mas xumus : [ DIeKTpoHHBIN pecypce] : yueOHo-
metoaunueckoe nocodue / T. E. Kpbutosa ; C.-Ilerep0. roc. yH-T
a9POKOCM. TPUOOPOCTPOCHHS. - DICKTPOH. TEKCTOBBIE JIaH. -
CIIo. : U3n-Bo I'YAIL 2016. - 98 c.

54 A95

JlaGopaTopHbIe M CEMUHAPCKUE 3aHATHS IO OOIIIEH u
HeopraHndeckoi xumuu : yuebnoe nocodbue / H. C. Axmeros, M. 10
K. Asmsosa, JI. U. bagpiruna. - 6-¢ u3j., crep. - CII0. : Jlanb,
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2014. - 367 c.

I'enspman, M. . Heopranundeckas xumus : yaueoHoe nmocodue /
M. U. I'envdman, B. I1. FOcTpaTtoB. — 2-¢ u3a., crep. — CaHKT-
[TerepOypr : Jlans, 2009. — 528 c. — ISBN 978-5-8114-0730-9.
— Texkct : anekTpoHHsbI // JIaHb : 3J1eKTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/4032 (nata
obpanienus: 20.04.2019).

OcHoBsl 00111eH XMMUH : yuebHoe nocoodue / B. U. Endumos. - 2-
e n3a. - M. : UHOPA-M, 2017. - 256 c.

54 ES5 20

/. IlepeyeHb pecypcoB MHGPOPMAIMOHHO-TEJIEKOMMYHHMKALMOHHOM CeTH

HMHTEPHET, Heo0X0AMMBIX JJIsl 0CBOCHHUS JUCIUIIINHbI

[Tepeuens pecypcoB uHPOpMaIOHHO-TenekoMMyHuKannoHHoi cetn MHTEPHET, HeoOxomuMbIx

JUTSL OCBOCHHSI TUCITUTUIMHBI TIpUBEIeH B Tabmuie 9.

Tabmuna 9 — Ilepeuens pecypcoB uHpopmannoHHo-TenekommyHuKarmonnon cetu MHTEPHET,

HEOOXOAUMBIX JJISI OCBOCHUS TUCITUTIINHBI

URL anpec HanmenoBanue

http://www.xumuk.ru/ CaiiT 0 XUMHH
http://www.hemi.nsu.ru OCHOBBI XIMHHU:
00pazoBaTebHbI
W caliT A
CTYJICHTOB
http://lib.aanet.ru/jirbis2/index.php?option=com_content&view=article&id=28&Itemid | DnexTponHbIc
=393 pecypchl
OnbIMoTEKN

8. IlepeuyeHb HH(POPMALMOHHBIX TEXHOJIOTMI, HCIOJIb3yeMbIX NMPHU

OCYIIECTBJICHUN Oﬁpa?;OBaTeJILHOFO nmponoecca 1mo IMCIuMIlJInHe
8.1. IlepeyeHb NPOrpaMMHOI0 odecrnedeHust

[lepedyeHp UCTIONB3yeMOTr0 POTPaAaMMHOTO obecniedeHus npeacrasieH B Tadumie 10.
Tabmuma 10 — IlepedyeHp mporpaMMHOTO 00eCTICUCHHUS

Ne ii/mt HaunmenoBaunue

He npenycmotpeno

8.2. llepeuens HHPOPMAIMOHHO-CIIPABOYHBIX CHCTEM

[lepeueHp UCOIB3yEMBIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM Ipe/icTaBiieH B Tabuuue 11.
Tabmuua 11 — Ilepeuerb MHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM
Ne n/mt Haumenosanue

He npenycmorpeno

9. MarepuajibHO-TeXHUYecKasi 6a3a, He0OX0AUMAs IJIsl OCYILIECTBJICHUS

00pa30BaTeIbLHOI0 MPoIlecca Mo AUCHUILIAHE
Cocrasn MaTCpHaHBHO-TeXHHQCCKOﬁ 0asbl MpEACTaBJICH B TaGHI/IHC 12.

Tabmuma 12 — CoctaB MatepuaabHO-TEXHUUECKON 0a3bl

‘ Ne n/nn ‘ HaumeHnoBaHue cocTaBHON 4acTH MaTepUaIbHO-TEXHUUYECKOM 0a3bl ‘ Howmep aynuropun |
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(mpu
HEOOXOIMMOCTH )

JleknioHHAas ayAUTOPHS C UCIIOIB30BaHUEM JIeMOHCTpaMoHHbIX Tabmu | 32-01 (Tacteno,15)
u cxeM, [leproanueckoi CuCTEMbl XUMHUYECKHUX 3JIEMEHTOB
J..MenpeneeBa, 00pa31ioB MUHEPAIOB, MOJIEJICH MPOCTPAHCTBEHHBIX

JUISL OIIPE/IeIICHNsI SKBUBAJICHTA METAJIA, U3MEPEHHUS dIICKTPOIHBIX
MOTEHIMAJIOB, CKOPOCTH KOPPO3UH- METAIUIOB - MIJLTUBOJIBTMETPHI;
aHAJIMTUYECKHE U JJIEKTPOHHBIE BECHI; JabopaTopHbie pH-MeTpHl,
HEHTPUPYTU U KAUTIOPUMETP.

PEIIETOK.
Crienmanu3upoBaHHass XUMHUYECKas 1ab0paTopHsi C UCIOIb30BaHUEM 33-02, 33-04
JEMOHCTPAIIMOHHBIX TUIAKATOB, JTA0OPATOPHBIX CTEHJIOB U YCTaHOBOK (I'acremnno,15)

10. (I)OHI[ OLHCHOYHBIX CPEACTB IAJIHA IPOBCACHUA HpOMe)l(yTO‘IHOﬁ

arTrecranguu Oﬁy‘laIOH_[I/IXCﬂ o AMCIUIIJIMHE
10.1. CocraB (oHIa OIEHOYHBIX CPEICTB MPUBEICH B Tabymie 13
Ta6muna 13 - CoctaB ¢oHIa OIIEHOYHBIX CPENICTB ISl IPOMEKYTOUHOM aTTeCTAIIH

Bun npomexyTouHol arTecTauuu [IpuMepHBIil TepeUeHb OLIEHOYHBIX

CpCIACTB

DK3aMeH

Crrcok BONpPOCOB K 3K3aMEHY;
3amaun

10,2. IlepedeHb KOMITETCHLIMH, OTHOCSIIMXCS K TUCHMIUIMHE, W 3Tambl MX (POpMHUpOBaHUS B
npolrecce 0OCBOSHHs 00pa3oBaTebHON MPOrpaMMbl IPUBEICHBI B Ta0buie 14.

Tabmuma 14 — IlepedyeHb KOMIETEHIMH C yKa3aHHEM 3TarnoB HX (OPMUPOBAHUS B TIpolEecce
0CBOEHUs1 00pa30BaTENbHOMN POrpaMmbl

Homep cemectpa

Oranbl GOpMUPOBAHUS KOMIICTCHIIUN IO TUCITUTUTMHAM/TIPAKTHKAM B
npouecce ocsoeHus: Ol

OIIK-1 «cnocoOHOCTh MCHOJB30BaTh (hyH/IaMEHTAIbHbIE 3aKOHBI NMPUPOABI U OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX JMCHUIUIMH B IPO()ECCHOHAIBHOM A TETbHOCTH

1

duzuka

duzuka

XUMUs

HpI/IKJ'IaI[Ha}I MCXaHHKa

duzuka

MarepuasioBeieHue

DJEKTPOTEXHHUKA

TeopeTnyeckass MEXaHUKA

DJEKTPOTEXHHUKA

OcHoBBI TpodUIN3aUN

ITpukiiagHas MexaHuKa

[Tpon3BoiCTBEHHAS MPAKTUKA 110 MOJYYEHHUIO TPOPECCUOHATBHBIX YMEHUH U
onbITa NPOopECCHOHATBHON AESITEILHOCTH (TEXHOJIOTHYECKas)

DNEeKTpOHUKA

DJIEKTPOHUKA

Teopust puznyeckux mnoneu

DneKTpOMeXaHHUUECKHe u HOJIyIIPOBOTHUKOBBIE npeoOpa3oBaTenu
IIEKTPUYECKON IHEPTUU

Bbe3omacHOCTE XU3HENEATEITHLHOCTH

oo o1 (ool b (AR IPRPWWWWWININ

ITpon3BoiCTBEHHAs NPAKTHKA HAYYHO-HUCCIIEOBATENIbCKas paboTa
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®dusnyeckue MPUHLUIBI KOHCTPYHUPOBAHUS NPUOOPOB  KOHTPONIS U
JTMAarHOCTHKU

Hakommrenn BJICKTpOMaFHI/ITHOﬁ OHEPIrun

KOHTpOJ'IB U JUArHOCTHUKA 3JICKTPOMCXAHUYCCKHUX H JJICKTPOSHEPICTUUCCKUX
CHUCTCM U KOMIIJICKCOB

:‘)J'ICKTpOMeXEITpOHHBIe CHCTEMBI U KOMIIJIECKCHI

8
8
8
8
8

HpOH?:BOI[CTBeHHa}I NpCaAAUIIIIOMHAA IMPaKTUKa

OIIK-2 «cnocoOHOCTH IIPUMEHATE MCTOABI MAaTEMATUYCCKOI'O aHallu3da, MOACIUPOBaHMA,
ONTUMHU3AIMU KU CTATUCTUKU IJId PCHICHUA 3aaad, BO3HUKAOMIUX B XOAC Hqu)eCCHOHaJIbHOﬁ

JACATCIIbHOCTH))

1

MaremaTrka. AHAJIMTHYECKAsi TEOMETPUs U JIMHEelHas anreopa

Marematuka. MaTeMaTHYeCKUH aHAIN3

JluckperHas maremaruka

XUMUS

Marematuka. MaTeMaTHYeCKUH aHAIN3

IIpukiiagHas MexaHuka

TeopeTquCKaﬁ MCXaHHKa

DJIEKTPOTEXHUKA

Maremartuka. TeOpI/IH BepOHTHOCTCﬁ H MaTEMAaTU4YCCKasad CTaTUCTHUKA

HpI/IKJ'IaI[HaH MCXaHHKa

DJIEKTPOTEXHUKA

Maremartuka. TeOpI/IH BepOHTHOCTCﬁ H MaTEMAaTUYCCKasad CTaTUCTHKA

OJIeKTPOHUKA

TCOpI/IH ABTOMATHYCCKOI'O YIIPABJICHUS

OJIeKTPOHUKA

MaremaTudecKre MeTO bl UCCIICIOBAHUN

TCOpI/IH ABTOMATHYCCKOI'O YIIPABJICHUS

~N OO0 R BRWWWWNINEFEP

HHq)OpMaHHOHHBIC TCXHOJIOTMKX W CHUCTCMbl B JJCKTPOMCXAHUKE U
SJICKTPOIHCPI'CTUKE

Ha}IC)KHOCTI) SJICKTPOMCXAHUYCCKHUX W DBJICKTPOSHEPICTUUYCCKUX CUCTEM H
KOMIIJICKCOB

Teopurst aBTOMaTHYECKOrO YIIpaBICHUS

NI EN] N

I/II[eHTI/I(I)I/IKaI_II/IfI N JUarioCTHuKa CUCTEM

8

OnekTporexHuka obopynoanust ADC

OIIK-4 «cmocoOHOCTh pemarh CTaHAapTHBIC 3aa4l MPOoGeCcCHOHATBHOM e TETFHOCTH Ha OCHOBE
UHPOPMALIMOHHOM M OuOaMorpaduyeckol KyiabTypbl C TNpUMEHEHHEM HH()OPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH W C YYeTOM OCHOBHBIX TpeOOBaHWH WH(MOPMAIIMOHHON

0€30I1aCHOCTI

1

WNupopmarnka

duzuka

WHupopmalinoHHbIE TEXHOJIOTUN

XUMUS

dusuka

duzuka

MarepuajioBeieHHE

IIpukiagHas MexaHuka

DIEeKTPOTEXHHUKA

TeopeTnyeckas MEXaHUKa

DNEeKTpOHUKA

DIIeKTPOTEXHUKA

IIpukiagHas MexaHuka

OB WWWWWINININ|EF-

DNEeKTpOHUKA
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6 [Tpon3BoICTBEHHASI MPAKTHKA HAYYHO-HUCCIIEIOBATENIbCKAsl padoTa

7 NudopManinoHHbIE TEXHOJIOTMM W CHCTEMBI B JJICKTPOMEXaHUKE U
DIIEKTPOIHEPTETHKE

7 OcHOBBI HTHGOPMAITMOHHON 0€301TaCHOCTH

8 [Tpon3BoICTBEHHAS PEUIMILIOMHAS TPAKTHUKA

[TIK-5 «roTOBHOCTH HM3y4yaTh HAYYHO-TEXHUYECKYI0 MH(GOPMAIUIO, OTEUYECTBEHHBIA U 3apyOeKHbBIN
OTIBIT TI0 TEMATHKE MPOPECCHOHATHHON AESITEITLHOCTH

1

WnxenepHas 1 KoMIbIOTepHas rpaduka

MaremaTrka. AHAJIMTHYECKAsi TEOMETPUs U JIMHEelHas anreopa

I[I/ICerTHaH MaTE€MaTHUuKa

Marematuka. MaTeMaTU4EeCKUN aHAJIN3

N[

Marematuka. MaTreMaTU4ECKUU aHAJIN3

N

VYyeOHasi IpaKkTHKa MO MOJYyYEHUIO MEPBUYHBIX MPO(ECCHOHATBHBIX YMEHUN
M HaBBIKOB, B TOM 4YHCJIE NEPBUYHBIX YMEHUH W HAaBBIKOB HAy4YHO-
HCCJIEIOBATEIBCKOM 1eATeIbHOCTH

XUMU

Maremartuka. TeOpI/IH BepOHTHOCTCﬁ H MaTEMAaTU4YCCKasad CTaTUCTHUKA

MarepuanoBeieHue

DJIEKTPOHUKA

Maremartuka. TeOpI/IH BepOHTHOCTCﬁ H MaTEMAaTUYCCKasad CTaTUCTHKA

OCHOBBI TPOGUIH3ANT

DJIEKTPOHUKA

CucreMsbl ynpaBiieHUs! IPUBOJOM

HpOCI)eCCI/IOHaJ'ILHO-HpI/IKJ'IaI[HaH neaarorudcCcKas moaroToBKa

3amuTa MHTEJUIEKTYalbHONM COOCTBEHHOCTHU

CumoBas QJICKTPOHHKA

Cucremsbl YIIPpaBJICHUS IIPUBOAOM

du3ndecKre METOIbI MOTyICHHsI HHDOopMarmu

CumoBas QJICKTPOHUKA

[Tpon3BoCTBEHHAs NPAKTUKA HAYYHO-UCCIIEOBATENIbCKas paboTa

3J'IeKTpOMaFHI/ITHa$I COBMCCTUMOCTD

KOHTpOJ'II) Ka4ueCTBA U MCIBITAHUA NPOAYKIUH

O NN OO0~ DWW WIN

Hakonwurenn 31eKTpOMAarHUTHON SHEPTUU

IIK-10 «crmocoOHOCTH MNPpUMCHATH COBPCMCHHBIC I/IH(I)OpMaI_[I/IOHHBIe TCXHOJIOTHUH, ITaKCThI
MMPUKJIAAHBIX IMPOrpaMM, CCTEBBIC KOMIIBIOTCPHBIC TCXHOJOTWMHU U 0asnl JaHHBIX B HpeI[MeTHOI\/’I
obactu AJId pacueTa TCXHOJIOTHYCCKUX IMaApaMCTPOB»

2

XUMUs

HHdopMalinoHHbIE TEXHOJIOTHH

TeopeTnyeckass MEXaHUKA

YucneHHbIe METOAbI TEXHUUECKOH (I)I/IBI/IKI/I

Teopmi ABTOMATHYCCKOI'O YIIPABJICHUS

CXeMOTeXHUKA CPEACTB KOHTPOJIS

TCOpI/ISI ABTOMATHYCCKOI'O YIIPABJICHUA

WupopmaninoHHbIe CETH U TEJIEKOMMYHHUKAIIU

3KCHCpI/IMCHTaHBHHe METO/Ibl MCCIIEJOBaHUI

ba3sl naHHEIX

N OO0 |I0CTOTWIN

I/IH(I)OpMaLII/IOHHLIC TCXHOJIOTMKX W CHUCTCMbI B JJICKTPOMCXAHUKE U
SJICKTPOSHCPICTUKE

~

Ha}le)KHOCTI) OJICKTPOMEXAHUYCCKUX M IJJICKTPOIHCPTCTUUCCKHUX CHCTEM H
KOMIIJICKCOB

Teopurst aBTOMAaTHYECKOTO YIIpaBICHUS

KOHTpOJ'IB Ka4uCCTBA U UCHIbITAHUA NPOAYKIUN
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~

Wnentuduxanus u [uarHocTUKa CHCTEM

Hakonurenu 31€eKTpOMarHUTHON SHEPrUU

10.3. B kayecTtBe KpUTEpUEB OLIEHKH YPOBHS C(HOPMHUPOBAHHOCTU (OCBOCHHS) Yy OOYYArOIIUXCS
KOMIIETEHIIMHM NMPUMEHSETCs LIKajla MOIYJbHO—PEUTHHIOBOM CUCTEMbI YHUBepcuTeTa. B Tabmuue
15 mnpencraBnena 100—OamnbHast W 4-0ajulbHas IIKabl Ui OLEHKH C(HOPMHPOBAHHOCTH
KOMIIETECHIINH.
Tabmmua 15 —Kpurepun onieHKH ypoBHSI CHOPMHUPOBAHHOCTH KOMITETCHIUH

Or1reHKa KOMITETEHITUN

100-
OaJUIbHAA
[IKaiza

4-GayutbHAas
[IKaiga

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHIIMI

85 <K <100

«OTIIMYHO»
(Ga4YTCHO»

- oO0yyarommiicss TayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

- YBEPEHHO, JIOTUYHO, TIOCJICIOBATEIIBHO M TPAMOTHO €ro U3JIaraer;

- OnUpasCh HAa 3HAHWS OCHOBHOW W JIONOJIHUTEIBHOM JIMTEPATypHI,
TECHO MPUBS3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOXKCHUS C MTPAKTHICCKON
NESATSIILHOCTHIO HAPABIICHHUS;

- yMeno 000CHOBBIBACT U apTyMEHTHPYET BBIIBUTaEMbIC UM UICH;

- JIeJaeT BBIBOIBI K 0000IIEHH;

- CBOOOJTHO BIIAJICET CUCTEMON CIESITMATN3HPOBAHHBIX MOHSTHH.

«XOPOIIIO»
«3aYTCHO»

- 00yYaroOUIUiiCs TBEPIO YCBOWII MPOTPAMMHBIA MaTepHall, TPaMOTHO U
M0 CYIIECTBY H3JIaraeT €ro, ONHUpasChb Ha 3HAHHUS OCHOBHOM
JUTEPaTyphl,

- HE JIOMYCKAET CYIIECTBCHHBIX HETOUYHOCTEH;

- YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOU JEATSIBHOCTHIO
HaIPaBJICHUS;

- apryMEHTHPYET HaYYHBIC MTOJIOKEHHUS;

- JIeJIaeT BBIBOABI M 0000IICHNS;

- BIIAJICET CUCTEMOMN CIEIUATM3UPOBAHHBIX MMOHSATHH.

55<K<69

«yJIOBJICTBO-
PUTEITBHOY»
«GAYTEHO»

- oOy4aromuiicss yCBOMJI TOJbKO OCHOBHOW NMPOTPaMMHBIN MaTepual,
M0 CYIIECTBY M3Jaraer €ro, ONupasch Ha 3HAHUA TOJBKO OCHOBHOM
JUTEPaTypHI,

- JIOMyCKAaeT HECYIIECTBEHHBIC OMIMOKH U HETOUYHOCTH;

- UCHBITHIBAET 3aTPYJHEHUS] B TMPAKTHUYECKOM NPUMEHEHUU 3HAHUU
HaIpaBJICHNUS,

- cabo apryMeHTUpyeT Hay4YHbIE MOJIO0KEHUS;

- 3aTpYyIHSAETCA B OPMYITMPOBAHUH BHIBOJIOB U 000OIIIECHHIA;

- YaCTUYHO BJIAJIEET CUCTEMOM CIENUATN3UPOBAHHBIX MTOHSATHUH.

«HEYJIOBJIETBO
PUTEITBHOY»
«HE 324TCHO»

- oOyyaromuiicss He YCBOMJ 3HAYUTEIbHOM YacTH IMPOrpaMMHOI0
MaTepuana;

- JIONyCKaeT CYIIECTBEHHbIE OMMOKA ¥  HETOYHOCTH
paccMOTpeHUH MPobIeM B KOHKPETHOM HalpaBlIeHUH;

- HCHIBITHIBAET TPYAHOCTH B MIPAKTUYECKOM NPUMEHEHUH 3HAHUH;
- HE MOXXET apryMEHTHPOBATh HAYYHBIC TIOJOKECHUS;

- He (hOpMYJIHPYET BbIBOJIOB M 000OIICHUH.

pu

10.4. TunoBbie KOHTPOJIBHBIE 3aJAHHS I HHBIE MAaTEPUAIIBI:
1. Bonipocs! (3amaun) uis sk3aMeHa (tadswuia 16)

Tabnuna 16 — Borpocsl (3agaun) 1 9K3aMeHa

Ne o/t [lepeuens BopocoB (3a1a4) i IK3aMeHa
1 KBaHTOBO-MeXxaHHYeCKass MOJIENIb CTPOEHHS aTOMA.
2 Arowm. [Ipurnun Heonpenenennoctu ['elizendepra. YpaBaenue Jle bpoiins.
BousinoBast BonrHOBasihyHKITHSL.
3 VYpaBHenue lllpeaunrepa. KBantosele uncna. [Ipunnun 3anpera [laymnu.
[TpaBmiio Xynaa, Kneukosckoro.
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4 [Tepuonnueckas cucrema JI.11. Menneneena
[MeproanuHOCTH U3MEHEHUSI CBOIMCTB JIEMEHTOB: PaJIMyC aTOMOB U HOHOB,

5 SHEPTUH HOHHU3AINH, CPOJICTBO K 3JIEKTPOHY, IEKTPOOTPHUIIATETHHOCTD,
OKHCIIUTEIbHO-BOCCTaHOBUTENbHAs cioco0HocTh. CBsi3p I1.C. co
CTPOCHHEM aToma.

6 OCHOBHBIC TUITBI XUMHUYECKOH CBsi3u. KoBanieHTHas CBS3b.

7 Teopus rubpuawu3anyu 1 reoMeTpus MoieKy. [1oIIpHOCT 1 MONIPU3yeMOCTh
KOBaJICHTHOH CBSI3M M MOJIEKYIT

8 MeKXMOEeKYIISIpHbIC B3aUMOICHCTBUs. BomopoiHas CBs3b.

9 XuMuyeckasi TepMOIUHAMHKA

10 Xumuyeckasi KWHETHKAa. XHMHYECKOe PaBHOBECHE.

11 PactBopel. CriocoOBI BEIpaKeHUsI KOHIIEHTPAITMH pacTBOpoB. CBOWCTBA paCTBOPOB

12 JlucniepcHblie cucteMbl. [I0BEpXHOCTHEIC SBICHUS

13 PacTBOpHI 31EKTPOIUTOB. DICKTPOIUTUICCKAS JUCCOIHAIINS

14 Huccoumanus Boapl. Juccounanust KUCIOT U OCHOBaHW. BogopoaHblil moka3aTelb

15 [IpomsBenenne pactBopuMocT. NOHHO-0OMEHHBIC PeakIini. | Hapoan3 ColeH.

16 OKHCIUTETHHO-BOCCTAHOBHUTEBHBIE PEAKITUI

17 [NonsTre «DIEKTPOIHBIN HOTSHIMATY. DICKTPOXUMUICCKHUE TPOIIECChI. DJICKTPOIIH3
pacIjIaBOB M pacTBOPOB

18 O6mue coricTBa MetamoB. Koppo3ust MmetamuioB. MeTo bl 3aITUTH OT KOPPO3HH.

19 KoncTpykimmonHsie Metaioisl. AmoMuaui. XpoM. JKeneso.

20 [Tomumepsr.

21 XuMudeckast iICHTU()UKALINS, aHATTU3 BEIIECTBA

2. Bonipoch! (3amaun) 11 3aueta / nuddepeHmpoBaHHoro 3ayeta (tTadauna 17)
Ta6muma 17 — Boripocs! (3amaun) miis 3aveta / audd. 3adera

Ne i/t

ITepedyens BonpocoB (3amau) 11 3aueta / nuddepeHInpOBaHHOTO 3a4eTa

Y4eOHBIM MJIAHOM HE IPESYCMOTPEHO

3. Tembl U 3amaHue ISl BBIOJHEHUS KYypCOBOW palOTHI / BBHIMOJHEHHS KYpPCOBOTO MPOEKTA
(Tabmuua 18)

Tabmuna 18 — IlpumepHBIil TIepedeHb TeM JIsS BBIMOJTHEHHS KypPCOBOW paOOTHI / BBITOIHEHUS

KypPCOBOTO TIPOEKTa

Ne i/t

[IpumepHbIil nepedeHb TeM /ISl BBIOJIHEHNS KYPCOBOM paOOThI / BHIITOJIHEHUS
KYPCOBOT'O IIPOEKTA

Y4eOHBIM NJIAHOM HE IPETYCMOTPEHO

4. Bonpocsl 17151 TPOBENICHHS IPOMEKYTOUHOM aTTECTAIMU TIPH TeCTUpOoBaHuM (Tadbmuia 19)

Tabmuna 19 — [IpumepHBIii IepedeHb BOITPOCOB JUIsI TECTOB

Ne i/t

ITpriMepHBIii TepeueHb BOIPOCOB VISl TECTOB

He npenycmorpeno

5. KouTponbHbIe ¥ MPaKTHYECKHE 3a1auH / 3a1aHus 10 qucuuiuinae (Tadmuma 20)

Tabmuua 20 — [IpumepHbIii TepeueHb KOHTPOJIBHBIX M MPAKTUYECKUX 3a/1a4 / 3aJJaHUN

Ne n/m [TprmepHBIii epeueHb KOHTPOJIBHBIX U MPAKTHUECKUX 3a4a4 / 3aJaHui
1 Konnenrpanuu, cnocoObl BEIpaKeHUH KOHLIEHTpalnid. 3aiada: BelaucianTh NporeHTHYIo
KOHIICHTPAIIUIO a30THOM KUCIOTHI p=1,05 r/MOb, €CITM U3BECTHO, YTO KOHIICHTPAIIHS
FIOHOB BOJIOPOJIA B pacTBope cocTasiseT 6.33-10° Mons/n
2 TloHsiTHE 0 KBAaHTOBBIX umciax. Hanmmcats snextponnsie popmyns: Ca®* Sc, FL .
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KonueHtpanuu, criocoobl BeIpakeHuid KoHIeHTparuii. Monspaoctsh pactBopa Al2(SO4)s
pasHa 0,1 monp/n, p=1,02 T/MJ1, paccUUTaTh OCTAJIHHBIC THUIHI KOHIICHTPAITUI

Jaun 1% pactBop H2SO4, p = 1 1/ mi1, paccuurath Cm, Cn, Cm, T, . (MonsipHOCTS,
MOJISUTBHOCTD, HOPMAJIbHOCTb, TUTP, MOJIIPHYIO JTOJIFO TIOJYYEHHOTO PacTBOPA).

KoncranTa paBHOBECHS] XMMUYECKUX peakunii. Hanumure MaTeMaTuuecKoe BhIPAKEHUE
KOHCTaHTHI paBHOBecus peakiuu: 2A(T) +B2(r) =2AB () u onpeaenure, B KaKyro
CTOPOHY CMECTHUTCSI PABHOBECHE NIPH YBEIIMUEHUU OOIIETO JTABICHHUS.

Ha BoccranoBnenue 7,09t okcua AByXBaJIGHTHOT'O MeTaslia Tpedyercs 2,241 Boaopoia
(H.y.). BeruncnuTh S3KBUBaJICHTHBIE MACChl OKCH/IA U MeTaiuia. YeMy paBHa aTOMHast
macca Me?

Onpenenuts B KAKOM HaIlpaBJIEHUU OYAET MIPOTEKATh PeaKys IPU CTaHAAPTHBIX

YCIIOBHSIX:
COCl; « CO+ Cl..

BemectBo

AG kJIx/M0ab

CO

-137,2

COCl»

-210,4

CKopocTh peakii B TOMOT€HHBIX cucTeMax. PakTophl, BIUSIONUIUE HA CKOPOCTh
peakuuu. 3akoH aeictBus macc. Koncranra ckopoctu. CBsi3b KOHCTAHTBI XUMHUYECKOTO
paBHOBECHSI C KOHCTAaHTAMH CKOPOCTEH MPSIMOM 1 00paTHOM peakIuil.

Berurciure HopmanbHocTh pactBopa HCl, ecnu st meiitpanuzanuu 20 mut pactBopa HCI
m3pacxonosano 10mi 0,2 N pacrBopa KOH

10

[Tpu kakoii TeMIiepaType CTaHOBUTCSI BO3MOXHBIM CaMOIIPOHU3BOJIEHOE MPOTCKAHKE
peakuuu: 2HgO (k)< 2HQ(k)+ O2 (1). 3aBucumocThio AH u AS npeneOpeus.
Berancnuts AG peakiuu.

BemectBo

AH xJIx/Mob

AS JIx/monbeK

HgO(®x)

-90,8

70,3

Hg (%)

0

76,1

Oo(T)

0

205,4

11

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

12

Xumuyeckoe paBHoBecue. [Ipunnun Jle-Illatenbe. OnpenenuTs, B KaKOM HaIpaBIEeHUU
MPOU30UIET CMENIEHUE PABHOBECUS XUMUYECKOUN PEAKIIUH:
2NH3 <> Na(r) + 3H2(r) AH=+92/4
pHu:
a) MOBBIIICHUU TEMIIepaTyphl
0) MOHWKEHUU JaBICHUS
B) yBenM4eHUH KoHIeHTpauuu N»

13

CrexuomMeTpriecKue 3aKOHbl XUMUH, 3aKOH SKBUBAJICHTOB, MOJIIPHBIE MAaCCHI
SKBUBAJIEHTOB BEUIECTB: OKCHUJIOB, KUCIIOT, COJIEH U OCHOBaHMM. 3afada: 2,705 r xnopuaa
TPEXBAJICHTHOTO METaJIJIa B3aMMOJICUCTBYET ¢ 2T THAPOKCHAa HaTpusi. OnpenenuThb
SKBUBAJIEHTHYIO Maccy MeTaJlja.

14

Beraucnurs DJIC konuentpanuonnoro snementa (—)Ag/0.001MAg*/0.1Ag*/(+)
Kakwue nporecchl IpOTEKAIOT Ha KAToJIe ¥ aHOJIEe?

15

Peakmmst mporekaer mo ypaBaeHuio N2 + Oz = 2NO. KoHIeHTpaIuy HCXOIHBIX BEIICCTB
no Havana peakuuu 0suta [N2]= 0,049 monw/mn, [O2]= 0,01 monb/n. Beraucnure
KOHIIEHTpanuio 3Tux BemiecTs, koraa [NO]= 0,005 mob/i.

16

Ha nefitpanuzanuto 0,943 r pocdopucroit kucinorsl H3POs uzpacxogosan 1,291 1
KOH. BpruncinTe KOJIU4eCcTBO BEMIECTBA SKBUBAJIEHTA, MOJISIPHYIO MacCy SKBUBAJICHTA U
OCHOBHOCTb KHCJIOTHl. Ha OCHOBaHMH pacueTa HaMIIUTE YPAaBHEHHUE PEAKINH.

17

Ouneprust ['n66ca (cBoOonHAs »Heprus) U e€ M3MEHEHUE MPU XUMHUYECKHUX PEaAKLHUsX.
HamnpasieHne XUMHUYECKUX MTPOIECCOB.

0 0
[MTonb3ysich 3HaueHUsIMU AG,, pearupyromux BemecTs, Brauciute AG,,, peakuuu




19

SO, (r)+2H,S(r)=3S(x)+2H,0(5x) ¥ onpezenTe, MOXKET JII OHA OCYIIECTBHTHCS MPH

CTaHAAPTHBIX YCJIOBHUAX.

Bemectso AGY, KJIK /MOTB
SO2(r) - 300,4
H2S(r) -33,01
S(x) 0
H20(r) -228,1
18 XapakTeprcTuka HOHHOH cBsi3u CTerneHb HOHHOCTH CBsI3U. D(PPEeKTUBHBIN 3apsi 1

CTEIIEHb OKUCIICHHs aTOMOB. OCHOBHBIE THUIIBI KPUCTAIUIMYECKUX CTPYKTYP.
OnemeHTapHas siuelika. KoopauHaoHHble ynciia aTOMOB.

19 MoryT 11 IpPONCXOIUTH OKUCINTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINU MEXKTY
BemectBamu: a) NHz u KMnOa; 6) HNO? u HI; 8) HCl u H2Se? TTouemy? Ha ocHoBanumn
ANIEKTPOHHBIX YPaBHEHHH paccTaBbTe KO3()(UIMEHTHI B ypaBHEHUH PEAKIUH, HIYIIEH 110
cxeme: KMnO4 + KNO2 + H2SOs4 — MnSOs + KNO3 + KSO4 + H0.

20 Kakoii cioco6 00pa3oBaHusi KOBaJICHTHOM CBSA3U SIBJISIETCS IOHOPHO-AKIETITOPHBIM?
Kakne xumnueckue cBs3u B noHax BF, ? Ykaxwure nonop u aknenrop. Kak o0bacHUTD

TETPadIPUIECKOe CTPOCHUE HOHA?

10.5. Meroanueckue MaTepuaibl, OMPEICNAIONINE MPOUEAYPbl OLICHUBAHWS 3HAHHUM, YMEHHI,
HABBIKOB M / WJIM ONBITA JEATCILHOCTH, XapaKTCPU3YIOIIMX dTanbl (OpMUpPOBAHUS KOMIICTCHIIHN,
conepxartcs B [lonoxenusx «O TeKyleM KOHTPOJIE YCIEBAEMOCTH U IPOMEKYTOUHOM aTTeCTallUU
ctynentoB ['VAII, oOydaromuxcsi mo mporpamMmam BbIciiero oopazoBaHus» U «O MOIYJIbHO-
PEUTHHIOBOM CUCTEME OIIEHKU KadecTBa yueOHOU paboThl cTyneHToB B ['Y All».

11. MeTOIll/I‘leCKI/Ie YRa3daHnus AJist oﬁyqamumxcsl 10 OCBOCHHIO JUCIHUIIJIMH

[{enbro TUCIMILTUHBI SIBISETCS — MOJTYYCHHUE CTYICHTaMU HEOOXOIMMBIX 3HAHHM, YMEHUH U
HaBBIKOB B oOnactT xumuu. (OCHOBHOE Ha3HAUYE€HHME JIEKIIMOHHOTO Marepuaiga — JIOTUYECKH
CTpOifHOE, CHCTEeMHOEe, TIyOOKOe M SICHOE WU3J0XKeHHe YydeOHoro wmatepuana. HasHaueHue
COBPEMEHHOM JIEKIIMM B paMKaxX JUCIUIUIMHBI HE B TOM, YTOOBI MOJYyYUTh BCIO MH(GOPMAIUIO TIO
TeMe, a B OCBOCHHMH (hyHIaMEHTANbHBIX MPOOJIEM AUCUMUIUIMHBI, METOJIOB HAy4YHOTO IO3HAHUA,
HOBEHMIIMX JOCTH)KEHUN HayyHOM MbIicau. B ydeOHOM rmpoliecce JIeKIMSI  BBIOJIHSET
METOJIOJIOTUYECKYI0, OPraHM3aIlMOHHYI0 W HH(pOpManMOHHYIO GYHKIUU. JIEKIMs pacKpbIiBaeT
MOHSATUHHBIN anmapaTr KOHKPETHOM 00JacTH 3HaHUsI, €€ MPOOJIEMBbI, TaeT IeJIbHOE MPEACTABICHHUE O
JUCLUIUIMHE, ITOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCLHUIUIMHAMH.

[IranupyeMsl pe3yabTaThl IPU OCBOEHHH 00YUAIOIMMCS JIEKIIMOHHOI'O MaTepraa.

— MOJIy4YEHUE COBPEMEHHBIX, LETOCTHBIX, B3AaUMMOCBI3aHHBIX 3HAHHI, YPOBEHb KOTOPBIX
ONIPEAEISAETCS LIEJIEBOM YCTAaHOBKOM K Ka)[0l KOHKPETHOU TEME;

—  TIOJIyYEHHE OTbITa TBOPUECKOM pabOTHl COBMECTHO C MPEToaBaTeseMm;

— pasBuTHE  NPOdEeCCHOHATHHO—IETIOBBIX  KAauecTB, JIOOBU K  MpEeaMeTy W
CaMOCTOATEIIBHOTO TBOPYECKOTO MBIIICHUSI.

— TOsBIIEHHE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITENIEHON paOOTHI;

— MOJIyYEeHUE 3HAHHM O COBPEMEHHOM YPOBHE PA3BUTHS HAYKH U TEXHHUKU U O MPOTHO3E
WX pa3BUTHUs HA ONMMKANUIITNE TOIBI;

— Hay4HdTCsl METOJAWYECKH oOpabaTeiBaTh MaTepuall (BBIACTSATH TJIABHBIE MBICITH H
MOJIOKEHUS, TPUXOIUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPATH UX B PA3IUYHBIX ()OPMYITHPOBKAX );

— TONy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOJAUMBIX TEPMHHOB U TIOHSATHH.

JIeKuMOHHBIA MaTepruall MOXKET COMPOBOXKIATHCS JIEMOHCTpalMend CIaiiIoB, XUMHYECKHUX
OTBITOB, O0Opa3lloB MHUHEPATIOB, MOJENEH NPOCTPAHCTBEHHBIX pemieTok. [IpemocTraBneHue
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BO3MOXHOCTH CTYACHTAM pa3BHUTb W IMPOACMOHCTPHPOBATH HABBLIKHU B obnactu OJICKTPOXHUMHHU,
KHMHCTHUKMH.

CrpyKTypa npeiocTaBieHus JEKIHOHHOIO MaTepuaa:
Berymienne — 4acTh JIEKUMM, LEdb KOTOPOM - 3aMHTEPECOBaTh M HACTPOUTH AyIUTOPHUIO Ha
BOCTIpUsiTHE y4eOHOro MaTtepuana. B ero cocraB BXOmAT:  (OPMYIHPOBKA TEMBI JIEKIHH,
XapaKTepUCTHKa €€ — MpOo(hecCHOHAIBHOM 3HAYMMOCTH, HOBU3HBI U CTENEHHM M3YYEHHOCTH, LIEJIU
JEKIWM; M3JI0)KCHHME IUIaHA JIEKIMM, BKJIIOYAIOIIEr0 HAMMEHOBAHUS — OCHOBHBIX BOIIPOCOB,
MOJICKAIIUX PACCMOTPEHUIO HAa JIEKIMM;  XapaKTepUCTUKA PEKOMEHAYEMOHM JIMTepaTyphl,
HEOOXOAUMOW JuId  OpraHu3aldd  CaMOCTOSITEJIbHOM pabOThl  CTYIEHTOB; PETPOCHEKIUS-
HAaIlOMUHAHUE O BOIPOCAX, PACCMOTPEHHBIX Ha— IIPOLIION JIEKIIMH, CBSI3b UX C HOBBIM MAaTE€pUAJIOM,
YKa3aHHE Ha €ro poJib, MECTO U 3HAUYCHUE B JAHHOM JUCLUIUIMHE, & TAKXKE B CUCTEME IPYIUX HayK.
OcHOBHasl 4aCTb - U3JIOKEHUE COJIEPXaHMS JIEKLIUU B CTPOIOM COOTBETCTBHM C IPEIJIOKEHHBIM
TUIaHOM. BKITIO4aeT pacKphIBaOIIUN TeMY JEKIIUH KOHIENTYa IbHbIN U (DaKTHUECKUN MaTepHal, ero
aHaJlu3 M OLEHKY, pa3JIM4Hble CIOCOObI apryMEHTAllMd W JOKa3aTelbCTBAa BbIJIBUIAEMBIX
TEOPETUYECKUX TOJIOKECHHI.
3akiroyeHue - IOJABEJNCHHE OOIero urTora JeKUMH, o0oOuieHue Marepuana, (HopMyJIUpOBKa
BBIBOJZIOB I10 TEME JIEKLIUH; OTBETHI HA BOIIPOCHI CTYACHTOB.
i Hazexamero OCBOGHHs Kypca XMMHMM HCIOJB3YIOTCS CIIELUalIbHbIE HAIVIAHbIE CPEACTBA, C
MIOMOIIIFI0 KOTOPBIX MOXKHO TepeAaBaTh CTyIEHTaM HH(OPMAIMIO O BEUIECTBaX, OOBEKTaX M
cymiectBe (U3MYECKUX M XMMHUYECKMX IHpeBpalleHuil. JleMOHCTpanus OmnbITOB, MOJENH
KPUCTAIIMYECKUX PEHIETOK, TaOIUIbl U IJIAKaThl C SHEPreTUYECKUMH JuarpaMmmamMu 00pa3oBaHus
MOJIEKYJI, PEaKIMH ¢ KaTaau3aTopaMu U 0e3 HUX U T.JI.
Ocy1ecTBIeHUE KOHTPOJIS 3a BEACHUEM CTYACHTaMU KOHCIIEKTAa— JIEKIUM; OKa3aHHWE CTyIEHTaM
IOMOIIM B BEIEHUM 3alMCHU JIeKUUM — (AaKUEHTHPOBAHUE H3JI0KEHUS MaTepuajia JEKIHH,
BBIJICJIEHUE TOJIOCOM, UHTOHALIMEH, TEMIIOM peuH HauboJiee BaXKHOM MH(OpMAIMK, HCIIOIb30BaHHUE
nays3 JUisl 3alIMCH Ta0JINIL, CXEM)

MeToanyeckue yKazaHusi Jisl 00y4almMXcsl M0 MPOX0KIEHHUIO JIaG0paTOPHBIX padoT

B xone BbInoHEHUs 1a00paTOPHBIX paboTa 00yJyaromuics JOKEH YIIIyOUTh U 3aKpPENUTh
3HAHUS, MPAKTHUECKUE HABBIKH, OBJIAJETh COBPEMEHHOW METOIMKOW M TEXHHUKOH SKCIIEPHMEHTA B
COOTBETCTBUM C  KBAJU(HUKAIMOHHOM  XapakTepUCTHUKOW  oOyuwaromierocs.  BwinmonHeHue
7a00paTOpPHBIX PabOT COCTOMT W3 AKCHEPUMEHTAIHHO-TIPAKTHUECKOW, PacYeTHO-aHATUTHUECKOM
4acTeil 1 KOHTPOJIBHBIX MEPOTIPUATHH.

BrinonHenue mabopaTopHBIX paboT 00ydarouuMcs SIBISETCS HEOThEMJIEMOW YacThiO
U3y4eHHs] JUCLMIUIMHBL, OIpenenseMoil y4yeOHbIM IUIAHOM W OTHOCUTCS K  CpEICTBaM,
00eCTIeYNBAIOIINM pPEIIeHUE CIIeTYIONUX OCHOBHBIX 33714 y 00ydJaronerocs:

— TpHOOpEeTeHHEe HABBIKOB MCCIIEOBAHUS MPOLECCOB, IBICHUN U 0OBEKTOB, U3y4aeMBIX B
paMKax JaHHOW JUCIUILTUHBI;

— 3aKpeIUIeHHe, pa3BUTHE M JeTaju3alus TEOPETUYECKHUX 3HAaHWH, MOJYYEHHBIX Ha
JEKIMX;

— TOJy4YeHHe HOBOM MH(OpMaLMU 110 U3ydaeMON AUCIUILIMHE;

— TpuobpeTeHre HaBBIKOB CAMOCTOATEIbHONU paboThl C 1a00paTOPHBIM 000PYIOBaHUEM U
npubopamu.

MeTtoauueckre yKa3aHus K BBIIIOJIHEHUIO J1a00paTOPHBIX pabOT MPUBEACHHI B!

- XuMus : XUMUYECKHE pPEaKLiH, BbI3bIBAIOIINE JIEKTPUUECKUM TOK, JIEKTPOIHBIE
MOTEHLMAJBI ¥ 3JIEKTPOABUKYIINE CUJIBI : [ DJIEKTPOHHBIN pecypc]| : METOAUUYECKNE yKa3aHUs K
BBITIOJIHEHHTO JTabopaTtopHoit padoTsl / C.-IleTepl. roc. yH-T a3pOKOCM. TPUOOPOCTPOEHUS ; COCT.:
1O. C. Hukomnaes, T. E. KpbuioBa. - DnektpoH. TekctoBble qaH. - CII0. : U3n-o ['YAII, 2015. - 19
c.
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— Xumus. TermnoBoi 3G dEKT (SHTATBINS) XUMUYECKON PEeaKIuy : [ DIeKTPOHHBIN
pecypc] : MeToMuecKue YKa3aHusl K BBIIOJIHEHUIO J1abopaTtopHoit padotsl / C.-Iletepd. roc. yH-T
a’pokocm. mpubopoctpoenus ; coct.: F0. C. Hukonaes, T. E. KppuioBa. - DneKTpOH. TEKCTOBBIE
nmad. - CII6. : Usn-Bo I'VAII, 2015.- 17 c.

- XuMus : DKBUBAJIEHT. 3aKOH SKBUBAJIEHTOB : [ DJIEKTPOHHBIN pecypc] :
METOIMYECKHIE YKa3aHHUsI 10 BIMOJIHEHUIO TaboparopHoit padotsl / C.-Iletep0. roc. yH-T a9poKocMm.
npudopoctpoenus ; coct.: T. E. Kprsutosa, 1. B. Orypioa. - DnekTpoH. TekctoBble AaH. - CII0. :
Uzn-so I'VAIIL 2016. - 15 c.

- Xumus. Koppo3ust MeTaiioB : [ DJIEKTPOHHBIN pecypc] : METOAMYECKUE YKa3aHUs 110
BBITIOJTHEHUIO JIabopaTopHbIX padot / C.-Iletepl. roc. yH-T a3poKocM. TPUOOPOCTPOCHHSI ; COCT.:
1O. C. Hukomnaes, T. E. Kpputosa. - OnektpoH. TekctoBbie AaH. - CI16. : U3a-Bo 'YAIIL, 2016. - 27
c.

Ctpykrypa u ¢popma oTueTa 0 1a00paTOopHOii padoTe
1. Ilenb paboTHI.
2. JlaboparopHoe o0opymoBaHueE.
3. OnwucaHue 3KCIIePUMEHTA.
4. OO6paboTka pe3yiabTaToB.
TpebdoBanusi K 0(p)OpMIIEHUIO OTHYETA 0 JIA0OPATOPHOIT padoTe
1. Oru€r nmoipKeH CoJep)KaTh TUTYJIBHBIA JIUCT, & €ro COJEPKaHHE COOTBETCTBOBATH
oopmiernto, cormacio 'OCT 7.32-2017. (3amosHeHHbIE TaOJIMIBI C MOJYyYCHHBIMH
IKCIIEPUMEHTAILHBIMH JJAHHBIMH )
BeImotHeHbI HEOOXOIUMBIC PACUETHI.
[TocTpoeHsl rpaduvecKre 3aBUCIMOCTH OT 33JJaHHBIX ITAPAMETPOB.
CraenaHbl BBIBOJIBL.
BrImosHeHBI KOHTPOJIBHBIE 33JaHHSI Ha TEMY J1a00paTOpHOI paObOTHI.

agkrwn

Mertoauyeckue yka3aHusi VI OOYYAIOIIMXCH IO HPOXOKACHUIO CAMOCTOSTEIbHOM
padoThI

B Xxoze BbINOJNIHEHUS CaMOCTOSITENIBHOM pabOThl, 0OydarolIUICS BBINOJHSAET PadoTy IO
3aJJaHUI0 U TPU METOJMYECKOM PYKOBOJCTBE MpernojaBarens, HO 0e3 ero HernocpeicTBEHHOIo
y4acTusl.

B mporuecce BBINOIHEHUST CaMOCTOATENBbHOM paboThl, y oOydaromerocst ¢GopMHpyeTcs
1esecoo0pa3Hoe IUNIaHUPOBaHKUE paboUyero BpeMEHH, KOTOPOE MO3BOJSET UM Pa3BUBaTh YMEHHUS U
HaBBIKM B YCBOCHUHU U CUCTEMAaTH3allMK MPHOOpETaeMbIX 3HaHUI, oOecreunBaeT BHICOKUN YPOBEHb
yCIIEBAaEMOCTH B MEPHOJI 00yUEHHUs, TOMOTaeT NOJYyYUTh HABBIKU MOBBIIEHHS TPO(ECCUOHATBHOTO
YPOBHH.

MetoauyeckuMi ~ MarepuajaMHd,  HalpaBJIAIOIIMMU  CaMOCTOSITENIbHYIO  paboTy
00yYaromuxcs ABJISIOTCS:

— y4eOHO-METOAMYECKHUI MaTepHal Mo JUCIUILINHE;

MeTtoanyeckue YKa3aHUsi UIsi O0yYAKIIHXCS MO TNPOXOKIECHHIO MPOMEXKYTOYHOI
aTTecTAlHHU

[TpomexyTouHas aTTecTanus 00yJaroImuxcs peaycMaTpUBacT OIlCHUBAHUE
MIPOMEXKYTOUHBIX M OKOHYATEIbHBIX PE3yJbTAaTOB 00ydeHMs MO auciumuinHe. OHa BKIIIOYAeT B
ceOs:

— 9K3aMeH — (opMa OIEHKH 3HaHHUH, MONYYCHHBIX OOYUYAIOIIMMCS B MPOIECCE U3YUCHHS
BCGf/i JUCIHHMITIIIMHBI UJIN €€ YaCTH, HABBIKOB CaMOCTOHTeJ’IBHOI\/'I pa6OTI)I, CHOCO6HOCTI/I HpI/IMeHHTB nux
JUIS  pEIICHUS TPAKTUYECKUX 3a7ad. OK3aMeH, Kak [paBWJIO, MPOBOJUTCS B MEPUOJ
9K3aMEHAIIMOHHON CECCHH M 3aBEpIINacTCs aTTECTAIlHOHHOW OIIEHKOH «OTIHYHOY», «XOPOIIOY,
«YJIOBJICTBOPUTEIILHOY, «HEYIOBICTBOPUTEIHLHOY.
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Cucrema OIEHOK MpH MPOBEICHUH IPOMEKYTOUYHOM aTTecTallud OCYLIECTBIAETCA B
COOTBETCTBUU C TpeOoBaHusmu [lonmoxenuit «O TeKymeM KOHTPOJIE YCIEBAEMOCTH U
MIPOMEXKYTOUHOH arrectanu  cTyaeHToB [ YAII, oOyuaromwuxcs 10 MpOorpaMMbl  BBICHIETO
obpazoBanus» u «O MOMYIBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Y4eOHOH paboThl
ctyaeHToB B 'Y AID».



JIucT BHECEHUsI U3BMEHEHUH B pabouyI0 MPOTrpaMMy JAUCIUTLIMHbBI

23

Jara BHecenust

N Hdara u Ne
H3MeHeHUI 1
N N N MPOTOKOIA [Toanuce 3aB.
JOTOJTHEeHU M. Copep:xaHue U3MeHeHUIl U TOMOTHEHMIT N
3aceIaHusAa Kadenpoit
ITognuce BHecHIEero
kadeapsl
H3MeHeHHus
BHegpeHue npaKTHYeCKOi MOATOTOBKH B 23.06.2021
24.06.2021 P p " e —
AUCHUIIUHY NnpoToxoJ Ne§ £




