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PABOYASA ITPOI'PAMMA JUCHHUIIJIMHBI

Pasnennl paGoueil nporpamMMsl

NS

10.

Ilenu ocBoeHus AucHUIUIMHBL. [lepeueHb MIaHupyeMbIX Pe3yIbTaToOB 00yUEHUs.

MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM TPOrpaMMBI.

CrpykTypa u conepkaHue JUCLUILINHEL.

[Tepeuenpb yueOHO-METOAMYECKOTO OOECTIEYSHUS AJIsl CAMOCTOSITEILHON pabOThI
oOyyaromuxcs M0 AUCLHUIUIUHE.

@DOH/ OIICHOYHBIX CPEJICTB IS IPOBEACHUS IPOMEKYTOUHON aTTECTAlMK O0YYarOIUXCS MO
JUCLIUILINHE.

[Tepeuenb OCHOBHOM M JONOIHUTEIBHON y4eOHOI IUTEpaTyphl, HEOOXOIUMOM JJIsi OCBOCHUS
JUCLIUILINHBL.

[Tepeuens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKAMOHHON ceTn «HTepHEeTY,
HEOOXOIUMBIX JUIsl OCBOSHMSI JUCLIUILINHBL.

Mertonnyeckue ykazaHus sl 00y4JaroUIuXxcs 10 OCBOCHMIO IUCLUIIIMHBI.

[TepeyeHb MHPOPMALMOHHBIX TEXHOIOTUM, UCIIOIb3yEMbIX IIPU OCYLIECTBICHUH
00pa30BaTENILHOTO MpoLecca M0 AUCHUILINHE.

Onucanue MaTepruanbHO-TEXHUYECKOH 0a3bl, HEOOXOIMMOMN AJIs OCYIECTBICHUS
00pa30BaTENILHOTO MpoLEcca M0 AUCLHUILINHE.

IIpuioxenns k paéoyeii nporpaMmme IMCHUIIIHHBI
[Ipunoxenue 1. AHHOTaNMs pabodel MporpaMMbl
[Tpunoxenne 2. [lpukpernennsie (aiibt

[IporpamMma cocraBieHa B cooTBeTcTBUHM ¢ TpeboBanusimu CYOC HUY MAU, pazpabotanHOoro Ha
ociope ®I'OC BO mo nampamnenuto 15.03.04 ABroMaru3aius TEXHOJIOTMYECKUX IIPOLIECCOB H
MIPOU3BOJICTB

ABTOpPBI IPOTPaMMBI:

benosa C.b.

3aBenyromuii odecrneunBaroieit kaheapoit

MCullT

[IporpamMma onobpeHa:

3aBeayronuii Beimyckatomiei kapeapoit TAOM  JlupekTop BbITycKaromero (guimaia
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1. IEJHA OCBOEHUA JUCIUIIJINHBI. IEPEYEHD IIVIAHUPYEMBbIX
KOMIIETEHIIUM U PE3YJIBTATOB OB YUEHMSI.
Ienbro ocBoeHMs qUCUUIUIMHBI O01as XuMus 2 sBISETCS JOCTUKEHUE CIEAYIOIINX Pe3yIbTaToOB
ocoeHus(PO):

N HIndp Pe3yabTaTt 00yyenust

1 3-1(T1K-2) 3HaThb OCHOBHBIE M  BCIOMOTaTelIbHbIE MaTepuaibl IS  M3TOTOBJICHUS  U3JENUH,
TEXHOJIOTHYECKUE TPOIIECCHI OTPACITH: KIACCUPHUKAIMIO, OCHOBHOE 000PY/IOBAHUC U alIapaThl,
MPUHIUIB  (YHKIIMOHUPOBAHUS, TCXHOJNIOTHUCCKUE PEXHMBI M TIOKa3aTelid KadyecTBa
(YHKIMOHUPOBAHMS, METOABI pacdeTa OCHOBHBIX XapaKTEePHCTHK, ONTUMAIBHBIX PEKUMOB
paboTHI

2 V-1(IIK-2) YMeTh BBIOMpaTh MaTepHajbl, OLEHUBATh M IPOrHO3MPOBATh MOBEICHUE MaTepHana U IPUIUH
OTKAa30B TNPOAYKIMU MOJ| BO3JICHCTBHEM Ha HHMX PA3IMYHBIX DKCIUTyaTallMOHHBIX (PaKTOPOB;
Ha3Ha4YaTh COOTBETCTBYIOUIYIO OOpaOOTKy ISl MOJYYEHHs 3aJaHHBIX CTPYKTYpP M CBOMCTB,
o0ecreynBalOIMX HaJIS)KHOCTD IPOIYKIHU

3 B-1(TIK-2) Bnamers HaBBIKAMH BBIOOpPAa MaTEpHANIOB W HAa3HAYCHHS WX O0OpaOOTKH, HaBBIKAMH
MPOCKTUPOBAHMS TUIIOBBIX TEXHOJIOTHYECKHX MPOLECCOB H3TOTOBICHHS NPOAYKINH, HABBIKAMU
BbIOOpa O00OpYZOBaHMS AN pealu3aldd TEXHOJIOTMYECKHX IPOLECCOB H3TOTOBJICHHSA
NPOAYKIUHU

4 3-1(OIIK-2) | 3HaTh aieKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHWUN HAYYHYIO KapTHHY MUpa Ha OCHOBE 3HAHUS
OCHOBHBIX IOJIO)KEHWH, 3aKOHOB M METOJIOB E€CTECTBEHHBIX HAayK M MaTEMaTHKH Ha YPOBHE
OCHOBHBIX ()OPMYJIMPOBOK

VY-1(OIIK-2) | YMeTh OpecTaBUuTh aICKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHHH HAYYHYIO KapTHHY MHpa

B-1(OIIK-2) | Brnagerh 3HaHHUSAMH OCHOBHBIX IOJIOXKCHHIA, 3aKOHOB M METOJOB CCTECTBEHHBIX HAYK W
MAaTEeMaTHKH Ha YPOBHE OCHOBHBIX (hOPMYIIHMPOBOK

7 3-1(OIIK-3) | 3HaTh coBpeMeHHbIE O00pa3oBaTebHbIE M HH(POPMAIMOHHBIE TEXHOJOTH IS YTOUYHEHHS
uHpopmanuu o npeaMeTe NpodhecCHOHATHHOM eI TeIbHOCTH

8 V-1(OIIK-3) | YMeTh HCIOIB30BaTh COBPEMEHHBIC 0Opa3oBaTeNbHbIC W HH)OPMAIIMOHHBIC TEXHOJOTH JIIs
yTOuHeHHsI nH}popManuu o npeaMere NpodecCuoHAIBHOM eI TeIbHOCTH

9 B-1(OIIK-3) | Bmagerh CMOCOOHOCThIO MPHOOpETaTh HOBBIE 3HAHHS B OONACTH ECTECTBEHHBIX HAYK H
MaTeMaTHKH, HCIIOJIb3Ysl COBPEMEHHbIE 00pa3oBaTeIbHbIe H HH)OPMAIMOHHbBIE TEXHOJIOTH IS
yTOYHEHUsI ”HYOPMALIUK O IPeAMeTe NPO(HECCHOHATLHON ISSITeNIbHOCTH

10 3-1(OIIK-4) | 3HaTh OCHOBHBIE TOJIOKEHHUS, 3aKOHBI 1 METO/IbI ECTECTBEHHBIX HAYK M MATEMATHKH

11 V-1(OIIK-4) | YMeTh HCIHOJB30BaTh OCHOBHBIC IOJOKEHHS, 3aKOHBI M METOJbl €CTECTBEHHBIX HAYK H
MaTeMaTHKH B MO3HABATEIILHOW M MPO(PECCHOHANBHON HEATENbHOCTH U PEIICHUS THUIIOBBIX
3amad

12 B-1(OTIK-4) | Bmagets CHOCOOHOCTBIO HCIOJIB30BATH  OCHOBHBIE — IIOJIOKEHUS, 3aKOHBI M METOJBI

C€CTCCTBCHHBIX HAYK U MATECMAaTHUKU B II03HaBaTSILHOU 1 HpO(I)eCCHOHaJ'IBHOﬁ JACATCIbHOCTU IJIA
peUICHU TUIIOBBIX 3a1a4

[lepeuncnennbie PO sBisiI0TCS OCHOBOM /7151 JOPMUPOBAHUS CISAYIOIINUX KOMIETEHINH

N Hndp Komnerenuust

1 TIK-2 Cnoco6HOCTh BBI6I/IpaTB OCHOBHBIC W BCIIOMOraTeCJIbHbIC MATEpHUajbl 1 H3rOTOBJICHUS
H3Heﬂﬂﬁ, CII0COOBI pcau3anii OCHOBHBIX TEXHOJIOTHYECCKUX MPOLECCOB, AHATIUTHUYCCKUE H
YUCJICHHBIE MCTOJbI IIpU pa3pa60T1<e HUX MAaTCMaTHYCCKUX MOI[CJ'ICI?I, METOABI CTAaHAAPTHBIX
HCIIBITAaHUN  TI0 OINPCACTICHUIO (bHSI/IKO-MexaHI/I‘IeCKI/IX CBOMCTB M TEXHOJOTHYECKHUX
noxas3aTejaen MaT€pualioB U TOTOBBIX HBHGHHﬁ, CTaHAAPTHBIC MECTOJbI HUX IPOCKTUPOBAHMA,
IIPOTPECCUBHBIC METOAbI OKCILTyaTallun I/IBIIGHI/Iﬁ

2 OIIK-2 CnocoOHOCTh TPENCTaBUTh aJEKBATHYI0 COBPEMEHHOMY YpPOBHIO 3HaHWI HAayYHYIO KapTHHY
MHUpPa Ha OCHOBE 3HAHMS OCHOBHBIX IOJIOKCHHMH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAyK U
MaTeMAaTHKH Ha YPOBHE OCHOBHBIX (POPMYIHPOBOK

3 OIIK-3 Cnoco6HocTh mpHOOpETaTh HOBBIE 3HAHHMS B O0JIACTH €CTECTBEHHBIX HAayK M MaTeMaTHKH,
UCTIONB3Ysl COBPEMEHHBIE 00pa3oBaTeNbHble U MH(OPMALMOHHBIE TEXHOJOTH JJIsI yTOYHEHUS
nHdopManuu o nmpeaMeTe npodeccnoHaILHOM JeITeIbHOCTH

4 OIIK-4 Cr1ocoOHOCTh MCTIONB30BaTh OCHOBHBIC MOJIOKEHHS, 3aKOHBI M METOJbI €CTECTBEHHBIX HAYK U
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MaTEeMaTUKU B IIO3HABATCIbHOU U HpO(beCCHOHaHLHOﬁ JACATCIBHOCTU IAJId PCIICHUA THUIIOBBIX
3aJa4 TCXHOJOIrH4CCKOIro O6€CH€‘{CHI/I${, OGCJ’Iy)KI/IBaHI/IH

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI' PAMMBbI.
Juctumuinaa O6mast XuMus 2 SBISIETCS MPEIIIECTBYIONICH U MOCIEAYIOUIeH JUIsl CIEAYIOMINX
JUCLUIIINH:
N IpemmecTByomue IMCHUILITHHbI Hocaenywmue IMCHUITHHBI
1 OO6mas xumus 1 Jletanu MamMH M OCHOBBI KOHCTPYHUPOBAHUSA
(OcHOBBI ~ TPOEKTUPOBAHHMS ~ MAlIMH U
MEXaHH3MOB)
2 Jluneitnas anre6pa u aHamuTHueckas | CONMpoOTHUBIIEHUE MAaTEPUATIOB
reOMEeTpus
3 MareMaTHyecKuil aHaJIn3 MarepuajioBeieHHE
4 ®dusuka | [IpenauuioMHas IpakTHUKA
&) Wrorosas roc. arrecranus
6 Juddepenumanpapie ypaBHEHHS
7 Teopust BepoATHOCTEH W MaTreMaTHYecKas
CTaTUCTUKA
8 UwncrieHHBIC METOIBI
9 DJIEeKTPOTEXHHKA U DJICKTPOHHKA |
10 DNEeKTPOTEXHHKA U IEKTPOHHUKA 2
3. CTPYKTYPA U COAEP KAHUE NUCHUIIJIMHBI
OOm1ast TpyJI0EMKOCTh JUCIUTLTMHBI COCTABIISET 2 3aUeTHBIX(bIe) equHuUI(bI), 72 Jaca(oB).
Mopyb Paznen Jexkuuun | IpakTuy. Jlabopar. KCP | CPC Bcero Bcero ¢
3aHATHUA paﬁOTLI qyacoB IK3aMCHaMHU
u
KYPCOBBIMH
OO0mas xumus 2 XuMnueckass KUHETHKA 6 0 4 0 2 12 72
PacTBOpBI 3J1€KTPOIUTOB, 4 0 0 0 0 4
pH pactBopoB,
THITBI XIMIYECKUX 4 0 4 0 0 8
peaxuuii.
DNEeKTPOXUMUIECKHE 6 0 4 0 2 12
TIpoLEeCChI.
Bcero 20 0 12 0 4 36 72

3.1.Conep:xkanne (IMIAKTHKA) THCHUIIJTAHBI

B pazoene npusooumcs nonnwlil nepeyerb OUOaKmMuyeckux eOuHuy, noONeHCaujux yCe0eHuro npu u3yyeHuu

OAHHOU OUCYUNTTUHBL.

- 1. CkOpOCTh XMMHYECKOW PEAKLIMU U METOBI €€ PErYIUPOBAHUS

- 2. O6paruMble 1 HEOOpaTUMbIE XUMUYECKUE PEaKIInH.

- 3. XuMu4eckoe PaBHOBECUC U €0 CMCHICHUC.
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- 4. Knaccudukaiiys XaMUYIeCKHUX PEaKIIHA.

- 5. DAEKTPOAUTHYECKAS ITCCOIHALIUS.

- 6. CuubHBIC U CIIa0BIE AJIEKTPOIUTHI.

- 7. NonHoe nipousBeieHre Boibl. Peakiust pacTBOpoOB.
- 8. Monnbie peakium.

- 9. OKUCIIUTEIIEHO-BOCCTAHOBUTENIBHBIE PEAKIIUU.

- 10. DnexkTpoXuMHUYECKHE MTPOLIECCHI

3.2.Jlexkuun
Ne OobeM, Jdunaxr.
Paspen nucuuniIuHbI Tema Jekuun
n/n 4acoB eTHHHIBI
3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKIIii. 1
1 1.1 Xummaeckas 4 MeToabl peryaupoBaHus CKOPOCTH PEAKIIUHU
KHHETHKA perymp P P )
OOpaTtiMble 1 HEOOpAaTUMBbIE peaKuU. XHUMUYECKOe 2,3
1.1.Xumuueckas P P peakil !
2 2 PaBHOBECHE U €r0 CMEIICHNE
KHHETHKa
1.2.PacTBopbI 5,6
DnekTpoauTrdeckas aucconuaiyst. CUIbHbIC U cla0bie
3 ANEKTPONIUTOB, pH 2
3JEKTPOJIUTHL.
PacTBOpOB,
1.2.PacTBOpHI 7
4 3JIEKTPONIUTOB, pH 2 Bonoponueiii mokazarens cpeasl. [llkana pH.
pPacTBOpOB,
1.3. TAIB XUMHUYECKHAX . 4,8
5 . 2 Knaccudukanms xummdaecknx peakuii. IoHHBIE peaknni.
peaxnmii.
1.3.Tunbl XUuMUYECKUX 9
6 . 2 OKHCIUTENTbHO-BOCCTAHOBHUTEIILHBIEC PEAKIIHH.
peaxnuii.
7 1.4.2nekTpoXUMHUYEeCKUe 2 DNEKTPOXUMHUUECKHUE MTPOLECCHL. DIEKTPOIHbIE 4
TIPOLIECCHI. noTeHIaibl. [ aJbBaHIYECKIE SIEMEHTHI.
8 1.4.2nekTpoXUMHUYECKUe 2 BropuuHble HCTOYHUKHU 3JIEKTPUUECKON SHEPTUH. 10
TIPOLIECCHL. DJIeKTpoJn3. DINEKTPOIIN3 C PACTBOPHMBIM aHOJIOM.
1.4.21eKTpOXUMITIECKIE 10
9 2 DJeKTpOXUMUYEcKast KOPPO3HsI U METO/IbI 3aIIUThI OT Hee.
TIPOLIECCHL.
Hroro: 20

3.3.Conep:xanue JIeKIUi.

1.1.1. 3akoHOMEpHOCTH NPOTEKAHMS XMMH4YeCKHX peakuuii. Meroabl peryJHpOBAHUSI CKOPOCTH

peaxkuuu.
(A3:4,CPC: 1)
Tun nekuun: MadopmarimonHas Jexius

®opma opranusaumm: Jlekums

1.1.2. O0paTumble 1 HeOOpaTHMBbIE peakMi. XMMHYECKOe PABHOBECHE U €r0 CMeLeHHe
(A3:2,CPC: 0)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST

®opma opranusaumm: Jlekuus
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1.2.1. DaexTposmTuyeckas aucconuanus. CuiibHble U ¢j1adble 3aekTponThl. (A3: 2, CPC: 0)
Tun gexkuun: MHPOpMAITMOHHAS JISKITHST

®opma opranmsanmu: JIekius

1.2.2. Bogopoanslii noka3arennb cpeabl. Hlkana pH. (A3: 2, CPC: 0)
Tun gexkuun: MHGOpMAITMOHHAS JISKITUS

®opma opranm3anmu: JIekius

1.3.1. Knaccndukanmsa xumudeckux peakuuidi.Monnsie peakuun. (A3: 2, CPC: 0)
Tun nekuun: MudopmarmonHas Jexius

®opma opranmszanun: JIekys

1.3.2. OxkucanTe/IbHO-BOCCTAHOBUTEIbHBbIE peakuuu. (A3: 2, CPC: 0)
Tun nekuun: MudopmarmonHas Jexius

®opma opranmzamun: JIekys

1.4.1. DuekTpoxuMuUYecKHe NMPoLecchl. JJIEKTPOAHbIe NMOTeHIHAIbLI albBaHNYeCKHe 3j1eMeHThI.
(A3:2,CPC: 2)
Tun gexnmun: MHPOpManmoHHas JIeKIHst

®opma opranm3aumm: JIekums

1.4.2. Bropu4iHble HCTOYHMKH YIEKTPHYECKONH IHEPTHHU. DJIEKTPOIH3. JJIEKTPOJIHN3 ¢ PACTBOPHMBIM
anogoMm. (A3: 2, CPC: 0)

Tun nexumn: Nadopmarrionsas nexys

®opma opranmsaumm: JIekuus
1.4.3. DekTpoxuMHYecKasi KOPpoO3us U MeTOAbI 3alUThI 0T Hee. (A3: 2, CPC: 0)

Tun gexuun: MHPOpMAITMOHHAS JISKITHST

®opma opranm3aumm: JIekums

3.4.1lpakTHyecKue 3aHATHS

No Paznen Oobem, Junpakr.
TeMa NPAKTUYECKOTO 3AHATHS
n/n | JMCHHTIHHBI 4acoB eTMHULIBI
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HUToro:

3.5.Conep:kanne NPAKTUYECKUX 3aAHATHIA

3.6.J1aGopaTopHbie padoThI

Ne Paszpen HaumeHnoBanue n1adopaTopHoii OobeMm, | Jupakr.
/0 | AMCHMILIMHBI padoThI JacoB €/IMHHIIbI
1.1.Xumuueck 1,3
1 KuHerka u paBHOBecue. 4
asi KHHETHKa
1.3. Tunsr 9
OKHCIIUTENFHO-BOCCTAHOBUTEIIBHBIE
2 XUMHYECKHUX 4
. pEaKIuH.
PEaKIIH.
1.4.9nexTpox 10
3 UMHYECKUE DNEKTPOXUMHSL. 4
TIPOLIECCHL.
Hroro: 12

3.7.Conep:xanue 1a00paTOPHBIX padoT
1.1.1. Kunerka u paBHoBecue. (A3: 4, CPC: 1)
®opma opranuszanuu: JlaboparopHas padbora

1.3.1. OxucanTe1bHO-BOCCTAHOBUTENIbHBIE peakiuu. (A3: 4, CPC: 0)
®opma opranuszanuu: JlaboparopHas padbora

1.4.1. Daexrpoxumus. (A3: 4, CPC: 0)
®opma opranuszanuu: JlaboparopHas pabora

3.8.KourtpoJs camocrosiTesbHOI padoTel (KCP)

Ne Paznen Oo0bem, Tema KCP
n/n AMCIHMILTHHBI 4acoB
Hroro:
3.9.Conep:xxanue KCP

3.10.KypcoBbie paGoThl 1 MPOEKTHI 10 AUCHMILIHHE
3.11.I1pomeskyTOYHAS aTTeCTALMSA

1.
Ipuxpensiennsie ¢paiinbi: Borp. Xumus - 2 ATIT (15.03.04) ..doc

4. HNEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA 1J151
CAMOCTOSTEJBbHOMN PABOTHI OB YYAIOIINXCA MO JUCHUILIVHE
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MeTtoauyeckue yka3aHusi 10 OPraHU3alMU CAMOCTONATEJILHON Pa0oThI CTYIEHTOB MO JMCIMIIJINHE

«Oo6mas xumus 1,2»

—M.: MATH, 2014

1. OcHOBHAs 1 IOTIOJIHUTENbHAS JIUTEPATypa 110 TUCLUILUINHE

2. Pecypcbl nH(OpMaITMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTh «IHTepHeT».

3. Pecypchl HayuyHO-TexHHYECKOM OnbmmoTexkn MAU.

4. ndopmanmoHHble CTeH b Kadeapbl.

5. ®OHJ OLEHOYHBIX CPEJCTB JJIsSI IPOBEJAEHUS MPOMEXYTOUYHOM
ATTECTALIMM OBYYAIOIUXCS MO JUCHMUIIINHE

Onucanue mokasaresiel, KpUTepUH OLICHUBAHUS KOMIICTCHIIMI W ONMMCAHUE KA OILCHUBAHUS
OCYIIECTBISIOTCS B COOTBeTCTBUU C I[lomoskeHneM o OauIbHO-PEUTHHTOBON CHCTEME OIICHKHU
pe3ynbratoB oOydenus ctyneHtoB no pucruruinie (IIpukaz Ned2 ot 04.04.2014 «O6 yTBepxkaeHun

10JIOKEHUS «PEHTHHT IO JUCLIUIIUHEY).

I[J'ISI OOCHUBAHUA HHTCTPUPOBAHHBLIX W IMPAKTHKO-OPHCHTUPOBAHHBIX 3aJaHui o6yqa}0mnxc>1

UCIOJIb3YIOTCA ciienytomue kputepun no 100-6ainbHOM mIKane:

1. ®opmynupoBaHHe MpEACTABICHHOW HHPOPMALIUU B BUJIE TIPOOIIEMBL;

2. Tlpemnoxenue criocoda penieHus mpoOIeMbL;
3. OOocHoBaHME cTIOCO0a peIIeHHsI TPOOIIEMBI;
4

JlemoHcTpanus crocoda perieHust npooIeMsbl.

OrnieHrBaHUE OCYIIECTBIISIETCS IO CICAYIOIEH IIKae:

100-6annpHas mkana PesynbraT ocBOCHUS
MeHee 40 Kpurepuii He chopmupoBan
41-70 Kpurepuii 4eTKO HE BBIpaKeH
71-100 Kpurepuii BepaxkeH 4eTKO

JInst oueHnBaHUS CUTYallMOHHBIX 3aJIaHUI UCIIOJIB3YETCS CIeAyoIas IKaia:

100-0auipHas mkaia

PeBy.]'ILTaT OCBOCHHUA

meHee 30

oOyyaroImuiicss He MOXeT c(hOpMyIHPOBAThH

npoOieMy, MpeICTaBIEHHYIO B 3aJaHUU

31-50

oOyyvaronuiicss GopMyIHUpyeT MOCTABICHHYIO
3a/1a4y, y Hero copMUpPOBaHbI
M30JIMPOBAaHHbBIE 3HAHUS U YMEHHS, OJTHAKO
OTCYTCTBYIOT HHTETPUPOBAHHBIE MOHATHS U
HaBBIKH, B PE3YJIBTATEC UCTO JOMYIICHBI

OIIINOKHU B PEIICHUHN U 3aJaHHUEC HE BBIITOJTHCHO

51-80

3aaHuC BBIIIOJIHCHO, O6yanOIHHﬁCH
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MIPUMEHSIET 3HAHMS ISl pELICHUS
MIOCTaBJIEHHOW MTPOOJIEMBI, OIHAKO HE
c(OpMHPOBAHBI KOMIIETEHIIUH, BCIIECTBUE
4yero 00y4aromUNCs HCTIBITHIBACT 3aTPYAHEHUS

B ICMOHCTpalun crmoco06oB peliCHud 3aa49u

81-100

3a1aHUEC BBIIIOJIHECHO KaK B TCOPETHUYCCKOM,
TaK U B IIPAKTHUYCCKOM IIJIaHEC, o6yqa10m1/n71c>1

JIETKO JIEMOHCTPUPYET CBOIO KOMIIETEHTHOCTD

10 JaHHOMY BOIIPOCY

(DOH,I[BI OIICHOYHBIX CPEACTB, ITIO3BOJIAIOINNEC OLICHUTD PE3YJIBTAThI O6y‘leHI/I5I, BKJIFOYAIOT B Ce0s:

®  BOIPOCHI K IPOMEKYTOYHOM aTTECTALIMH.
Y

HepequL KOMHCTCHHI/Iﬁ M 3Tallbl UX Q)OpMHpOBaHI/Iﬂ IIPpHUBCACHLI B CHC,HYIOH_ICI;'I Ta6HI/IHe:
Iugp Komnerenuus Dranbl GOPMHPOBAHUS KOMIETEHIIHH
K-2 CroCOBHOCTh  BHIOMpaTh  OCHOBHEIE ¥ | SHATh OCHOBHBIC 1 BCTIOMOTATE/IbHbIC MaTepHallb!
BCIIOMOTaTe TbHEIC MaTepHabl juisi | A H3TOTOBJEHMS — M3NENMH, TEXHONOTHYECKHE
H3TOTOBICHUS W3 e, croco6er | MPOLIECCHl  OTpAciu:  KIaCCHMUKAIMIO, OCHOBHOE
pealu3aliM  OCHOBHBIX TeXHOJOrHdeckux | O0OPYyJ0oBaH#e u almaparel, TPUHIIHAIIBI
TIPOLIECCOB, aHANMTHYECKHE M uncieHHbie | PYHKIMOHHDOBAHNA, TCXHONOTHYECKAC PEXKHMBI M
METOZIBL mpH pa3paboTke x| TOKa3aTeqn KauecTBa (yHKIMOHUPOBAHHS, METOIBI
MATEMATHYCCKIX Mozeei, MeToapl | PACUETa OCHOBHBIX XapaKTEPUCTHK, ONTHMAIbHBIX
CTAaHZAPTHBIX MCTIBITAHHH 10 OMpeeneHuio | PEKHMOB PadOThI
(M3HKO-MeXaHMIECKHX CBOMCTR i | YMETh  BBIOMpAaTh — Marepuaibl, —OLCHHBATH W
TEXHOJIOTMYECKHX MOKa3aTeneil MaTepuanop | [POTHOSHPOBATL TOBCACHUC Marcpuaia M MpUINH
U TOTOBBIX M3JENMH, CTaHAapTHbIE Meroipl | OTKA30B  INPOAYKIHMH IOJX BO3ACHCTBUEM Ha HUX
WX  TpOEKTHpOBAHWS,  TPOrpeCcCHBHEIe | PA3MHUHBIX SKCIUTyaTAllHOHHBIX (axTopoE;
METOJIbI SKCILTyATALHH H3/IENHil Ha3HAYaTh COOTBETCTBYIONIYIO  00paGoTKy s
NONyYeHUs 3aJaHHBIX CTPYKTYp M CBOMCTB,
00€eCneYnBaIOIKMX HAJEKHOCTh POAYKIMH
Binagerh HaBbIKaMM  BBIOOpAa  MArepUaIoB M
Ha3HAYEHUS ux 00paboTKH, HaBBIKAMU
NPOEKTHPOBAHMS  THUIOBBIX  TEXHOJOTMYECKHMX
HPOLIECCOB M3IOTOBJIEHUS NPOAYKUMHU, HABBIKAMH
BEIOOpA 060pyIOBaHUS ISt peanuzanuu
TEXHOJIOTHYECKUX IPOIIECCOB U3TOTOBJIEHUSI
npoaykuuu Cemectp - 2
OIIK-2 CrocoOHOCTh  NPECTaBUTL  JEKBATHYIO Cemectp -
COBPEMEHHOMY YPOBHIO 3HAHUH HAy4YHYIO
KapTUHY MHUPa Ha OCHOBE 3HAHHMS OCHOBHBIX
HONOXKEHUH,  3aKOHOB W METOJOB
€CTECTBEHHBIX HAyK M MAaTEMaTUKH Ha
YPOBHE OCHOBHBIX ()OPMYITUPOBOK
OIIK-3 Cr0COGHOCTb IPHOGpPETaTh HOBbIE 3HaHus B | CEMECTP -
00JaCTH €CTECTBEHHBIX HAYK M MaTEMATHKH,
UCTIONB3Ys COBPEMEHHBIE 0OPA30BATENBHBIE
U MHQOPMALMOHHBIE  TEXHONOTH  JUIS
yTouHeHuss HMHOOPMALUMU O  IIPEIMETE
npodeccHoHATLHON NesTENbHOCTH
OIK-4 CrocoGHOCTE  HMCTIONB30BATh  OCHOBHEIE | SHATH OCHOBHBIC TMONOXKEHHS, 3aKOHBI M METOJbI
TTONOKEHHS, 3AKOHBI " MeTozpl | ECTECTBEHHBIX HAYK H MATEMATHKH

€CTECTBEHHBIX HAayK M MaTeMaTHKH B
MIO3HABAaTEJILHOH M NPOQecCHOHANBHON
JEATEILHOCTH ISl PELICHUs] THIIOBBIX 3a1ad
TEXHOJIOTHYECKOTO obecrieueHus,

‘YMeTh UCIIONB30BaTh OCHOBHBIE TOJIOKEHNS, 3aKOHBI
U METOABl €CTECTBEHHBIX HAyK M MaTeMaTHKH B
[103HABaTEIbHON u po¢ecCHOHATBHOM
JIeSITEIbHOCTH AJIS1 PEIIEHUs TUIIOBBIX 33134
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o0cIryKUBaHUs Bianers CnocoOHOCTBIO HCHOJB30BaTh OCHOBHBIC
MOJIOKEHHUS, 3aKOHBI U METObI ECTECTBEHHBIX HAYK U
MaTeMaTuK! B MI03HABaTEIbHON u
npodecCHOHABHON  JeATENIbHOCTH  [UISl  PELICHUS
TUNOBBIX 33/1a4 CemecTp - 2

BOHpOCl)I K HpOMe)I(yTO‘IHOﬁ arrecranmmn

«O0mas XxuMus 2»

1. Ok3ameHn (2 cemectp)
Ipukpensiennsie gaiiabi: Borp. Xumus - 2 ATIT (15.03.04) ..doc

6. INEPEYEHb OCHOBHOM 1 JJIONOJJHUTEJIBHOM YUYEBHOM JIUTEPATYPHI,
HEOBXOJIUMOM 1J151 OCBOEHUSI JUCLIUITJIMHBI

a)OCHOBHAs JIUTepaTypa:

2. MBanos B.I'. OcuoBbl xumuu. [Dnextponnsiii pecype| /B.I'., UBanos, O.H. I'eBa. - M.: KYPC: HUL]
NH®PA-M, 2014. - 560 c. Pexxum noctyna: http://www.znanium.com/bookread.php?book=421658.

3. IlpakTukym 1o opranuueckod xumuu [DnektpoHHbIl pecypc| / B. U. Tepenun [u ap.] ; mon pen.
akanemuka PAH H. C. 3eduposa. - 2-¢ u3a. (31.). - M. : BUHOM. JIab6opartopus 3uanmii, 2012. - 568 c.:
wi. - (YueOmmk s Beicmied  mkombl). - ISBN  978-5-9963-1101-9.Pexxum  mocryma:
http://www.znanium.com/bookread.php?book=477523

JI umepamypa usz 3J1eKnpoHHO2c0 Kamajuaoea.:

1. Koposun H.B. O0mias xumus yueOHUK JUIs By30B 110 T€XH. Hampasil. U crell.. Beicur.mk., 2009. - 557

C.

0)I0nOTHUTEHHAS JIUTEPATYpa:

1. Heoprannueckass xumust. Kparkuit kypc [Onexrponnsiii pecypc] / B.I'. UBanos, O.H. I'eBa. - M.:
KVYPC: HUIT NHOPA-M, 2014. - 256 C.: Pexum JIOCTyTa:
http://www.znanium.com/bookread.php?book=458932

2. TMTamesckas, H. B. Xumus. [OnextponHslii pecypc] YueGHO-meromuueckoe mnocodue / H. B.

[Mamesckas, 3. M. Axpumenko, B. E. Axpumenko. - 2-e u3., nepepad. u noi. - Kpacaomap: KCOU, 2014.
- 213 c. - Pexxum noctyma: http://www.znanium.com/bookread.php?book=503508.

3. Hymraea A. B. JIaGopaTopHblii MPaKTUKYM MO (PU3MYECKOW U KOJUIOWIHOW XMMHM [DJNEKTPOHHBIH
pecypc] / I1. M. Kpyrsikos, A. B. Hymraesa, H. I'. BuiikoBa u nip. - [len3a: M3a-so IT'Y, 2011. - 80 c. -
Pexum nocryna: http://znanium.com/bookread.php?book=365163

4. DBomonuMs TEOPUM XUMHUYECKOTO CTpoeHMs BemecTBa A.M. byTiepoBa B yHUTapHYIO TEOPUIO CTPOEH.

XUMHY. coell. (OCH. eMH. XUMUH): [DnekTpoHHsiid pecypc] Monorpadus / O.C. Cupotkun. - M.: HUL]
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NHOPA-M, 2013 - 247c. Pexum poctyma: http://www.znanium.com/bookread.php?book=420411.
Koposun H. B. O6mas xumus. - M.: Akanemusi, 2014. - 496 c.

7. NEPEYEHH PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIITMOHHON
CETU «<MHTEPHET», HEOBXOJIUMBIX JIJIA OCBOEHUSA IUCHUIIJINHbBI
Jns  obecnedeHuss 00pa3oBaTeNbHOrO  Iporecca IO JUCHUIUIMHE — O00yYaromuMcst
IPEOCTABISACTCS BO3MOXKHOCTh KPYIJIOCYTOYHOTO JHCTAHIMOHHOTO HMHAMBHIYAJIBHOTO JOCTyHa K
AJIEKTPOHHBIM OHOJIMOTEYHBIM CHUCTEMaM H3 JII0OOOW TOYKH, B KOTOPOW HMMEETCS JOCTyN K CETH

«nTepuem».

HaumenoBaHmue pecypca HNuTepHeT-cChIIKA HA pecypce

"ZNANIUM.COM"

DneKTpoHHAas OoubnamoreyHast cuctema | http://znanium.com
"ZNANIUM.COM".

000 "MU3pareancrBo Jlanb

DnekTponHas oudanoreunas cucrema OO0 e.lanbook.com

"UsmarenscTBo Jlaup".

00O "DiexTpoHHoe W3aTeNbeTBo FOPAVIT"

DnektponHas 6ubanoreunas cucrema FOPAWT. DBC | http:/biblio-online.ru,
"JlerengapHbic KHUTH" https://biblio-
online.ru/catalog/legendary

duekTpoHHas 6ubauoreka MAU

Dnexkrponnas oudauoreka MAU (codbctBennocts MAU). |  http://elibrary.mai.ru/MegaPro2/

Web
DaexkTpoHHasi 6udmoreka Koncopuuyma adpokocmudeckux By30B Poccun
DJeKTpOoHHas 6ubimoreka Koncopumyma | http://elsau.ru
a’pPOKOCMHUYECKHX BY30B Poccuu.
bubéanorexa POOU
bubmorexa POOU ‘ http://www.rfbr.ru/rffi/ru/library
Ennnoe okHO 10cTyna K 00pa3oBaTeIbHBIM pecypcam
Ennnoe okxHO 1ocTyna k 00pa3oBaTebHBIM pecypcam ‘ http://window.edu.ru/
Polpred.com
Polpred.com. O630p CMU ‘ http://polpred.com
00O "PYHDB"
DnekTpoHHas oubroreuynas cucrtema eLIBRARY. ‘ http://elibrary.ru
00O "Haunonaabusblii nugposoii pecype "PykonT"
OOO "HanumonanbeHbii nuppoBoi pecypc "PykoHT". ‘ http://text.rucont.ru
000 "UBHUC™
000 "UBHUC". | http://ivis.ru

O0OO "HuTerparop aBTOpCKOro npasa'
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http://znanium.com/
https://e.lanbook.com/
http://biblio-online.ru/
http://elibrary.mai.ru/MegaPro/Web
http://elibrary.mai.ru/MegaPro/Web
http://elsau.ru/
http://www.rfbr.ru/rffi/ru/library
http://window.edu.ru/
http://polpred.com/
http://elibrary.ru/
http://text.rucont.ru/
http://text.rucont.ru/

OOO "Unrerparop aBropckoro mpasa” 1Qlib. ‘ http://www.iglib.ru/

®I'bY "PI'B"
DnexTpoHHas oubnuoreka auccepranuii PI'b. http://dvs.rsl.ru
HarmonanwsHas anekrponHas oubnuoreka (HOB). http://H36.pd

HIT HO9UKOH
Hexommepueckoe MapTHEPCTBO "HaumonaneHsbiii | http://archive.neicon.ru
Onexrponno-Uupopmannonnsiii Koncopunym".
HayuHbIe MOJIHOTEKCTOBBIE PECYPCHI H3/1aTCIILCTBA http://link.springer.com/
Springer (apxuB).

Hayunple IOJHOTEKCTOBBIE KypHalbl —M3aaTenbcTBa | http://www.tandfonline.com/
Taylor&Francis Group (apxwus).

baza nannbix GreenFile komnannu EBSCO. http://www.greeninfoonline.com.
BHemHeskoHOMHYeCKOE 00beUHeHHe " AKaleMUHTOPT"
American Physical Society http://publish.aps.org/
American Mathematical Society http://www.ams.org/mathscinet/ind
ex.html
®I'bY "I'THTH Poccun"

baza mammeix Web of Science (mpaBooGmamarens - | www.webofscience.com

Thomson Reuters, ¢ 03.10.2016 r. - Clarivate Analytics).

baza nannbix Scopus uznarenscrsa Elsevier. http://scopus.com
Springer Customer Service Center GmbH B nayunsix u | http://link.springer.com/
00pa3oBaTEIbHBIX LEIISIX. http://www.nature.com/

Springer

Nature

baza gannbix komnanuu EBSCO Publishing: http://search.ebscohost.com

b1 CASC. BJ] MathSciNet via EBSCOhost.
HaydHble  MOJHOTEKCTOBBIC  JKypHaldbl W KHuru | http://www.sciencedirect.com
n3narenbcTBa Elsevier. http://www.elsevierscience.ru/pro
ducts/science-direct

POOU
Hayunple MOJHOTEKCTOBBIC aHIIIOS3BIUHBIE SKypHausl | Nitp://pubs.acs.org.
American Chemical Society.

8.METOJINYECKHUE YKA3AHMS JJIS1 OBYUYAIOLIUXCS IO OCBOEHUIO
T CHUTIIMHBI

O} PexTUBHBIM C€TOCOOOM pa3BUTHS TBOPYECKUX CIIOCOOHOCTEH CTYJIEHTOB MpPU H3YUYEHHH
JMCLUIUIMHBL SBJISIETCS CaMOCTOSATENbHas paboTa, KOTOpas HalleleHa Ha MpopaboTKy CTyAEHTaMH
MaTepuasa MpomeAInX KOHTAKTHBIX 3aHATHH U IOJTOTOBKY K MPEICTOSALINM 3aHATHSIM.

CamocrosaTrenbHass paboTa CTYAEHTOB INPOBOAMUTCS MMM B COOTBETCTBHUM C COOCTBEHHBIMHU
BO3MOXXHOCTSIMU.  MOXHO, OJHAKO, pPEKOMEHJOBaThb TIpPYNIOBOE H3y4YE€HHE  MaTepHalIoB,
o0ecreynBaroIiee COBMECTHYIO paOOTy HECKOJBKHUX CTYJIEHTOB, YTO IOJOXXUTEIBHO BIHSAET Ha
KayecTBO MPOpPabOTKU MPOrpaMMBbI Kypca.

B TO Xe BpeMs BBICOKas CTENEHb YCBOCHMS H3y4aeMOH IUCLMIUIMHBI JIOCTHIAeTCsl IpH
MOCTOSIHHOM pa0oTe CTYJIEHTOB HaJ TEKyIIMM MarepuanoM. B 3Toil cBs3u kemnarenbHa mpopaboTka
JEKIMOHHOIO MaTepuajga B JIeHb €ro MpPOYTEHHUs, YTO IO3BOJSAET, BO-NEPBBIX, ONEPAaTUBHO (Ha
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CIICAYIONICH JICKIIMU) CHUMAaTh BO3HUKAIOIIME BOMPOCH U, BO-BTOPHIX, CO3JaBaTh Oarak 3HaHUH 1O
TUCIUILTAHE 3370JT0 10 MPOMEKYTOYHON aTTECTAIIUH.

[Ipr MOATOTOBKE K MPAKTHYECKUM 3aHATHUSAM TaKke HeoO0Xoauma mpopaboTKa JIEKIIMOHHOTO
MaTepuaia. OTO MO3BOJMT OCO3HAHO paboTaTh C MpeajaracMbIM MaTepHajioM IperojaBaTesieM Ha
MPAKTUYECKOM 3aHSTHH, a, CICIOBATEIbHO, 3aKJIAJbIBaTh 0a3y METOJMK M MPHEMOB IPU PEIICHUU
MPAKTUYECKHX 3a]1ad.

[Tpu u3ydyeHnn marepuaia HEOOXOIUMO JIeNiaTh aKIEHT HE Ha 3a3yOpUBaHHM MaTepualia, a Ha
MOHUMAaHUE ero (PU3UYECKOW CyTH, YTO Pa3BHBACT MBIILICHUE W TO3BOJISICT MOHITH METOHOJOTHIO
M3y4aeMOU JUCITUTUINHBIL.

Memoouueckue pekomenoayuu K 3a0aHUAM.:

Meroaunueckue ykazanus no gucuuruimie «Oomas xumus 1,2»— M.: MATH, 2014

9. MEPEYEHb NH®OPMAIIMOHHBIX TEXHOJIOT U1, UCIIOJIB3YEMBIX ITPA
OCYHECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOLECCA IO JUCIUIIJINHE
JlucuMniuHa  OpMEHTMPOBaHA Ha MNPUMEHEHHE KOMIBIOTEPHOHM TEXHUKH, pECypCOB

MH(POPMALMOHHO-TEJIEKOMMYHUKAMOHHON ceTu «VHTepHeT», 31eKTpoHHOM Onbimoreku MAW s
noucka, cobopa, XpaHeHus, 00pabOTKHU U MpeACTaBIeHUs HHPOPMALUH.

IIporpammHuoe obecnieuenue, THTepHET-pecypcehl, 3J1€KTPOHHbBIE OMOINOTEYHBIE CUCTEMBI:
Kommnsroreproe TectupoBanue

10. OMUCAHUE MATEPUAJILHO-TEXHUYECKOW BA3BI 10 OCBOEHUIO
JUCHUTIIMHBI

1). bubaunorexka Ctynunckoro ¢pumunaaa MATU.

2). bubnnoreka METOAMUYECKUX yKa3aHUH K 1TaOOpaTOpHBIM paboTaM B MEYATHOM U DJIEKTPOHHOM
BHJIE:

1. Kuneruka u paBHoBecue. — M.: MATH, 2002
2. OKHCIUTENBHO-BOCCTAaHOBUTENBHBIE peakuuu — M.: MATH, 2006

3. Onextpoxumus. M.: MATU, 2005

4. Metoauyeckre yKa3aHHs IO OPTaHU3aIlUH CAMOCTOSITEIbHOW PaOOTHI CTYJIEHTOB
o pucnumumrHe «Oommas xumus 1,2» — M.: MATU, 2014

3). JlaGopaTopus oO1ieit XuMuu
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Ipnnoxenne 1
Kk pa0oueil nporpaMme JHCIHUIIJIHHBI

«O0mas xumusd 2»

AHHOTaNUsA padoyeil MPporpaMmmbl

Jucnumimaa OOmast XuMus 2 sBisieTcs 4acTbio bioka 1 JIMCIUIUIMABL TUCIUILINH ITOATOTOBKH
CTYAICHTOB IO HampaBiieHUI0 moAroToBkd 15.03.04 ABromMaTu3aius TEXHOJOTHYECKUX MPOIECCOB U
npou3BoACTB. Jlucuurumuaa peanu3yercs Ha CrynuHo dakynbrere «MOCKOBCKHMI aBHAIMOHHOTO
MHCTUTYTA (HallMOHAIBLHOTO MCCIIE0BATENILCKOTO YHUBEPCUTETA)» Kadeapoii (kapenpamu) MCuldT.

JuctuninuHa HaieneHa Ha ¢GopmupoBanue ciaeayrommx komnereHiui: [1K-2 ,OIMK-2 ,OITK-3
OIIK-4.

CopepxaHue TUCIUIUIMHBI OXBaTBIBAET KPYT BOIPOCOB, CBSI3aHHBIX C: (YHIAMEHTAIbHBIMH
3aKOHAMH IIPUPOJLI: CTPOCHHUSA M CBOMCTB aTOMOB, MOJEKYJ, XMMHUYECKMX CBS3€H, BEIISCTB U
COCIMHCHMH, XHWMHYCCKUX PpEaKIUHA, TOMOICHHEIX M TETCPOICHHBIX CHCTEM, IIOJC3HBIX JUIs
obecreyeHns ganbHERer npodecCHOHAILHON N€ITEIbHOCTH

[IpenogaBanue MUCHUIUIMHBI MpEeAyCMaTpUBaeT Cieayromue (HOpMbl OpraHU3alMHU y4eOHOTO
nponecca: Jlekmws, JlaboparopHas paboTa.

[IporpaMMo#i TUCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJS: MPOMEKYTOYHAs
aTTectaus B popme Dk3aMeH (2 ceMecTp).

OO0masi TpyJOeMKOCTh OCBOCHHSI JHUCHIUIUIMHBI COCTABIISICT 2 3a4eTHBIX CJMHHMII, /2 YacoB.
[TporpamMmoi#l AMCIUILIMHBL TpeaycMOTpeHbl JiekinoHubie (20 dvacoB), npaktuueckue (0 vacos),
nabopatopubie (12 yacoB) 3ausaTHs U (4 4aCOB) CAaMOCTOSITEILHON paOOTHI CTYICHTA.
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IIpukpeniennslie ¢aiibl

Bonp.Xumusi - 2 ATI (15.03.04) ..doc
BOITPOCHI XUMUSI 2 (nanpasiacaue 15.03.04)

©ooNO W MDE

NNNNNRPE R R R R R R R R
WNEFE, OWOWOWNOoOUMWNEREO

OOGpaTtumbie U HEOOpaTHMBIC XUMHUYECKUE PEaKIIUU.
Cwmemenne xumudeckoro pasuosecust. [Ipasuio Jle [laTtense

IMpunoxkenue 2
K padoueil nporpaMme JUCHHUIINHBI

«O01mmag xumus 2»

OnpeaeneHHe 3HeKTpOJII/ITI/I‘IeCKOI>'I Aucconuanuu, 3JICKTPOJIUTOB U HEIJICKTPOJIUTOB.

[Iponecc ancconuanuy, CTeNeHb JUCCOLUALMN 3JICKTPOIIUTA.
CnaOble ¥ CHIIBHBIE 3JICKTPOJIHUTHL.

Huccouuanus BoJbl.

Bonopoausiii nokaszarens. Hlkana pH. MHaukatopsl.
Krnaccudukariyss HOHHBIX PEaKITHA.
OKHCINTETHbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

. Baxkneiinme BOCCTaHOBUTEIIH.

. BaxxHeime OKUCITUTEIIH.

. DIEKTPOXUMHYECKHUM P HAPSIKEHUH METaJIOB.

. CrannmapTHbBIC IEKTPOIHBIC TOTCHIIUAIIBL.

. BonoponHslii 351eKTpo.

. 'apBaHHYECKHUE PJIEMEHTHI.

. BropruHbI€ HCTOYHUN XUMUYECKOU SHEPTUU.

. YpaBHEHHE 3JIeKTPOIHOTO noTeHnuana (ypasaenue Hepaera).
. OnexTponusz. O0IME TOHATHS.

. OTnu4us rabBaHUYECKOTO JIEMEHTA U DJIEKTPOIIU3epa.

. DIIEKTPOJIU3 BOJIHBIX PACTBOPOB COJIEH.

. DJEKTPONIN3 ¢ PACTBOPUMBIM aHOJIOM.

. Hampsoxenue pasznoxxenus snekrponuta. [lepenanpsoxenue.

. 3aKOHBI AIEKTPOIU3A.

24,

DNEeKTpOXUMHUYECKasi KOpPO3Hsl.

25. MeTobl 3alMTEL OT KOPPO3UH
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