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Mporpamma aucumnavHbl "Xumma"; 23.03.01 "TexHonorma TpaHCnopTHLIX NPOLECCOoB".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMean7|, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpamma aucumnavHbl "Xumma"; 23.03.01 "TexHonorma TpaHCnopTHLIX NPOLECCOoB".

Mporpammy omcuunnuHel paspaboTan(a)(n) LOUeHT, K.H. (poueHT) Cunnens U.4. (Kadenpa xumum u akonoruu,
NHxeHepHo-cTponTenbHoe otaeneHue), 1Y Sippel@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
Orik-4 CNOCOBHOCTb MPUMEHSTL B NPAKTUYECKON OEATENbHOCTU NMPUHLIMMBLI PALMOHANBHOMO

NCMONb30BaHNS NPUPOLHBLIX PECYPCOB U 3aALLMTbLI OKPYXaloLei cpenbl

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

-OCHOBHbI€ MOHATUA, 3aKOHbI 1 MOOENTN XUMNYECKUNX CUCTEM;

-OCHOBHble 3aKOHOMEPHOCTN NPOTEKAHUA XUMNYECKUX peaKu,Vu7|, XNMNYEeCKYto KWHEeTUKY N TepMOONHAMUKKY,
QHEepPreTuky XmMmyeckKmnx npoueccosB, 3NIEKTPOXNMULO;

-OCHOBbI CTPOEHNS U PEaKLMOHHOW CMOCOBHOCTU BEIECTB;

-Knaccugoukauumto, CBocTea U 061acT BO3MOXHOIO NPYMEHEHNS1 OCHOBHbIX KIACCOB HEOPraHNYeCcKmX 1
OpraHN4yecKnx coeanHeHu.

JonxeH ymeTtb:

-MCNOMb30BaTh (PYHAAMEHTASIbHbIE MOHSATUSA, 3aKOHbI M MOLENN KNaCcCUYECKOM 1 COBPEMEHHOI XUMUU;

-BbIMONMHATb pacyeTbl MO OCHOBHbIM 3aKOHAM XUMUIN B XUMUYECKOM TepMognHamuke, XuMn4eCckom paBHoBecuu,
ANEeKTPOXMnn, XUMUYECKOM KMHETUKE N (PU3NKO-XMMNYECKOM aHanmse.

-OCYWECTBMATb NOCTAHOBKY U PelleHne 3aaay C MCNoib30BaHWEM 3HAHUIA XMW B 06NacTU NPOgPECCOHabHON
neaTenbHOCTN.

JlonxeH BnageTb:

-3HAHNSIMW OCHOBHbIX 3aKOHOB K/IACCUYECKON 1 COBPEMEHHOW XUMUU;

-3HaHNSIMW CTPOEHNS N peakLMOHHOM CNOCOOHOCTY BEWECTB;

-MeToLaMu aKCMepPUMEHTaNbHOrO UCCNeA0BaHNS B XUMIW: MaHMPOBaHMe, NocTaHoBKa 1 06paboTtka akcrnepmmeHTa.
JlonxeH BeMOHCTpMpoBaTh CMOCOBHOCTL Y FTOTOBHOCTb:

NPUMEHSITb pe3ynbTaTbl OCBOEHNS AUCUMUNAVHBI B NMPOGIECCMOHANBbHON 0eATeNbHOCTH.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.5.10 AucumnavHbl (Mogynu)" OCHOBHOW NPOgIEeCCUOHANTbHON
obpaszoBatenbHoii nporpammel 23.03.01 "TexHonorus TpaHcnopTHLIX Npoueccos (OpraHn3aums NepeBo3oK 1
ynpaeneHve Ha aBToMOBWIbHOM TpaHcrnopTe)" 1 OTHOCUTCS K 6a30Boi (06LWenpodeccuoHanbHol) YacTu.
OcsauBaetca Ha 1 kypce B 1 cemecTpe.

3. O6bem gucuMnanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopaearesnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKOCTb ANCLIMIINHBI COCTaBASIET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(os).

KoHTakTHas paboTa - 12 4yaca(oB), B TOM Yncie nekuun - 4 4yaca(os), npaktudeckume 3aHatus - 0 yaca(os), nabopaTtopHblie
paboTbl - 8 4aca(oB), KOHTPO/b caMocToATENbHOM paboThbl - 0 yaca(os).

CamocTositensHas pabota - 123 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 9 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUMNANHBI: 3K3aMeH B 1 cemecTpe.

4. CopepxaHue OUCLUUNNUHBI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEHHOro Ha
HUX KONUYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TemaTu4yeckuit nlaH KOHTaKTHOM U CaMOCTOSITe/IbHOW paboThbl N0 AUCLMNAUHE (MORYNIO)
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Mporpamma aucumnavHbl "Xumma"; 23.03.01 "TexHonorma TpaHCnopTHLIX NPOLECCOoB".

Buabl 1 yachbl
KOHTaKTHOM paboThbl,

Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl

Tema 1. PeakumoHHas cnocobHocTb
1 [sewecrs. KNcnoTHO-OCHOBHbIE U 1 0 0

OKMC/IUTENIbHO-BOCCTAHOBUTESbHbIE
CBOWCTBA BELLECTB.

Tema 2. CTpoeHne atoma 1

2.|nepuogmnyeckas cuctema aneMeHTOB 1 1 0 0 14

.M. MeHpeneesa.

3 Tema 3. Xumnyeckas cBs3b 1
‘lcTpoeHne monekyn.

Tema 4. Xummnyeckas TepMoanHammka 1

4. N KNHEeTuKa. 2 0 0 14

5.[Tema 5. PactBopbl. 1 0 0 0 14
Tema 6. [(anbBaHNYeCcKUe 31EMEHTbI

6. N pagn HaNPsS>XeHWn MeTannos. 1 0 0 2 14

7.[Tema 7. Kopposus metannos. 1 0 0 2 14
Tema 8. DnekTponus pacTsopoB K

8. pacnnaeoB 3N1eKTPONNTOB. 1 0 0 0 15
Tema 9. BoicokOoMOnekynsipHbole

9. coeanHeHus 1 0 0 0 8
toro 4 0 8 123

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. PeakuunoHHas cnoco6HocTb BellecTB. KNCNOTHO-OCHOBHbIE U OKUCNTUTENIbHO-BOCCTaHOBUTE/IbHbIe
CBOWCTBA BELLLeCTB.

OCHOBHbIE KNTacChl HEOPraHN4Yecknx coenmHeHmnii. OKcuapl: KUCNOTHbIE, OCHOBHbIE, aMgpOTepHble, coneobpasytolime,
6eapaanunyHble. KUcnoTol: cunbHble, cpenHue, cnabble, 0OHO- 1 MHOFOOCHOBHbIE, 6ECKMCIOPOOHbIE U
kucnopopoconepxaiume. OCHOBaHWS: CUMbHbIE (WenoYn), cpeaHue u cnabble. AMdboTepHbie rmgpokcuapl. Conu:
HopMasbHble (CpeaHue), KUCTbie U OcHoBHble. HomeHknatypa. I'padouyeckune goopmynbl, Nony4eHne 1 CBOKCTBA.
MprmeHeHne. OKNCNNTENbHO-BOCCTAHOBUTENBHbIE peakuun. BaxHemne oKMCnnTenu n BOCCTaHOBUTENM.
MeXMoneKkynsipHbIe 1 ByTPUMONEKYNSPHbIE OKUCINTENbHO-BOCCTAHOBUTENbHBIE peakummn. Peakuum
JAMCrponopLUMoHnpoBanmns. MeTton anekTpoHHoro 6anaHca. 3HavyeHne OKUCIMTENbHO-BOCCTAHOBUTENbHbBIX PeakLuii.

Tema 2. CTpoeHMe aToMa U nepuognyeckasa cucrema anemeHtos [1.1. MeHpeneesa.

CocTaBHble YacTy atoma: AP0 (NMPOTOHbI, HEMTPOHbI), ANEKTPOHbI, UX 3apsa U macca. KopnyckynsipHo-BonHoBas
npupona anekTpoHa. YpaeHeHue e Bpoiins. KBaHTOBO-MexaHuyYeckoe 06bsiCHeHWe CTpoeHust atoMa. BonHoeas
PyHKUMS. KBaHTOBbIE Yncna: rnaBHoe, opbutanbHoe, MarHUTHOE, CNMHOBOE. ATOMHbIe opbutany. MHOroanekTpoHHbIe
atombl. MpuHuun Maynu. Mpasuno XyHaa. MakcuManbHOE YCNO 9NEKTPOHOB HA SHEPreTUYeCKMX YPOBHSX U
noaypoBHsix. Mepuoaunyecknii 3akoH . L. MeHoeneesa, coBpeMeHHas oopMynunpoeka. druanyecknii cMeich
Nnops.AKOBOro HoMepa anemeHTa. lMepuoauyeckas cmcTema aieMeHTOB 1 ee CBSI3b CO CTPOEHMEM aToMma.
MocnenoBaTteNbHOCTb 3aMONHEHUS ANEKTPOHHbIX 060104ek aToMoB. CTPYKTypa NepvoLMyYeckoi CUCTEMbI: Nepuoabl,
rpynmnbl 1 NOArPYnnbl. SNEKTPOHHbIE CEMENCTBA S- , P-, d- 1 f-anemMeHTOoB. Meproanyeckn U Heneproan4ecku
N3MeHsIoWnecs CBOMCTBa anemMeHToB. [MoHATUe 06 anekTpooTpuLaTensHOCTU. VI3MeHeHne CBOMCTB 3NEMEHTOB B
NneproLMYecKol cucTeme.

Tema 3. XuMunueckasi cBsisb n CTpOEeHune Monekyn.

KosaneHTHas cBsiab. OCHOBHblE NMONOXeHWsl MeToaa BaneHTHbIX cesaeit (BC). CBoMCTBA KOBaNIEHTHOM CBA3N:
HanpaBneHHOCTb, HAChIWAEeMOCTb. O-, TI-CBA3W. TuMbl rmbpuansaunm aToMHbIX opbuTanei n CTpykTypa Monekyn.
MonspHas n HenonspHas KoBaneHTHas cBsidab. OCHOBHbIE MONOXEeHWs MeToaa MonekynsipHelx opbutanein (MO).
SHepreTnyeckne avarpamMmbl pacnpeneneHust aneKTPOHHOM NNOTHOCTY B Monekynax. Mopsaok (KpaTHOCTb) CBSI3N.
MprmeHeHne meTopa MO k Monekynam, 06pa3oBaHHLIM M3 aTOMOB 3/1IEMEHTOB NEPBOro 1 BTOPOro nepuonos. oHHas
CBSA3b KaK KpaiHWUii cnyyai nonsipusaunm KoBaneHTHoM ces3n. HeHanpaBneHHOCTb W HEHACHIWEHHOCTb MOHHON CBSI3M.
MonspuayeMocTb MOHOB 1 UX B3aMMHOE Nonsipuaytollee fectene. BogoponHas cBa3b.

Tema 4. XuMnueckas TepmoaovnHaMMkKa U KUHeTuka.
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Mporpamma aucumnavHbl "Xumma"; 23.03.01 "TexHonorma TpaHCnopTHLIX NPOLECCOoB".

OCHOBHbIE MOHATUS XUMUYECKOW TepMoanHaMunkun. I'IepBb||7| 3aKOH TeEpMOOANHAMUKW. OHTanbnus. 3akoH Necca n
cnepncTeue U3 Hero. PacyeT TennoBbIxX 3doPeKTOB XMMNYECKUNX peaKu,vn7|. Peakuunn 9K30TEPMUMYECKNE N
3HOO0TEpPMMHECKME. SHTDOFWIFL BTOpOVI 3aKOH TeEpMOOANHAMUKWN. PacueT nameHeHus SHTPONMN B XMMNYECKNX peaKunsx.
CeobopnHast 3Heprus FM660a, CaMonpomn3BoJibHblE N HECaMOMNMpPOM3BOJ/1IbHbIE MPOoLEeCChl. XnMmyeckast KUHeTuka n
Karanma CKOpOCTb XUMNYEeCKnx peaKLl,I/II7I 1 pakTopsbl, ee onpegengowume. OépaTI/IMble n H806paTI/IMbIe XnMnyeckmne
npouecchbl. Xnmmyeckoe n (pasoBoe paBHOBECHKE. CDaKTOpr, BO3,£I,GI7ICTBYIOI.LI,VIG Ha XMMn4eckoe paBHOBECHKE.
KaTaﬂI/I3aTOpr. CYLLI,HOCTb KatanuTn4eckoro OencTBmS. [OMOreHHbIn 1 reTeporeHHb||7| katanna. Metoabl NOBbIWEHUS
3PP EKTUBHOCTN TEXHONOINMYECKMX NPOLIECCOB 3a CHET UCMNONb30BaHUA KaTann3aTopos.

Tema 5. PacTBOpbI.

PaCTBOpr. Cnocobsl Bblpa)I(GHMVI KOHUEHTpauum pactBopoOB. PaCTBOpr HE3NTEKTPONINTOB N NX ceoncTtea. PaBHoBecus B
pacTeopax 3NEeKTPO/INTOB. Teopl/lﬂ SﬂeKTpOﬂMTVILIeCKOVI onccounauun. Boga kak pacTteopuTesib, BOOOMOAroTOoBKA.
BO,D,OpO,D,HbII7I nokasaresib 1 ero BinsdHMne Ha Xxo4 TeXHOI0rm4eCkmx npoueccos. Fm,uponms conei. OCHOBHbIE Ccny4dan
rmgponnsa conen. O,EI,HOCTyrIeHLIaTbIVI n MHOFOCTyrIeHLIaTbIVI rmoponmnas. YDaBHeHI/IFI peaKLu/u7| rmgponnsa B
MONEeKynsapHoOM, NOHHOM 1 CoKpaleHHOM MOHHOM BUae. CDaKTOpr, BNnmnsaowme Ha cteneHb rmoponmnaa conen.
H606paTI/IMbII7I rmoponns. rlpI/IMeHeHI/Ie rmoponnaa. ,D,I/ICﬂepCHble CNCTEMbI. CTpOGHI/Ie, Knaccudomkauusa un CBOWCTBa
OnCnepcCHbIX CUCTEM. MeToqbl nony4eHns oncnepcCHbIX CUCTEM. aﬂeKTDOKMHeTI/I‘-IeCKI/Ie ABNeHuns. A,D,COp6LI,I/I$|, ee
Pa3HOBUOHOCTN N NCNONb30BaHNE B TEXHOOMM4YEeCKUX npoueccax.

Tema 6. MNanbBaHUYeCKUe 3NEeMeHTbl U psa, HanpsXeHU MeTannos.

AnekTpoaHble NoTeHumansl. Bo3HWKHOBEHVE NoTeHUMana Ha rpaHuLe MeTann - pacteop. BonopoaHblii anekTpoa.
CraHOapTHble 3NeKTPOoAHbIE NMOTeHUManbl. ANEeKTPOXMMUYECKNIA Pl HanpsiXeHnin MeTannos. YpasHeHue HepHcTa.
anbBaHW4eckuin aneMeHT BonbTa. ManbBaHnyYeckuii anemeHT Skobu-Lannans. KoHUEeHTpaUWOHHbIA ranbBaHN4YeCKui
anemeHT. 9J1C ranbBaHN4eckoro anemeHTa. AKKyMynsiTopbl.

Tema 7. Koppo3usi MeTannos.

Buaobl KOppo3un MeTannos. KOppOSI/I;I XnMnyeckas n anekTpoxmmmyeckas, nx ocobeHHocTU. Cxema 3ﬂ€KTpOXI/IMI/IH€CKOI7I
KOoppo3un. AHOLOHOE OKuUCneHne MeTanna u katogHas genondapusauns. Buapl genonapusaunn: kncnopogHas n
BOAOpOOHAs. KOppOSI/I;I Npn KOHTakTe OByX MeTaloB. 3awuta MeTannos ot Koppo3unn. AHOOHbIE M KaToOHbIe
3aWnTHble MeTain4eckmne NoKpbITUSA. aﬂeKTpOXI/IMI/ILleCKaﬂ 3awmnTta. Metoq NPOTEKTOpPOB. |/|HFI/I6I/ITOpr Koppo3uun.

Tema 8. AnekTpoNM3 pacTBOPOB M pacn/iaBoOB 3/1IeKTPO/IMTOB.

AnNeKTPoNu3 pacnnaBoB 3NeKTPONUTOB. DNEKTPONN3 PACTBOPOB 3NIEKTPOSIUTOB C PACTBOPUMBIM 11 HEPACTBOPUMbIM
(VHepTHbIM) aHodoM. lNocnenoBaTeNbHOCTb Pa3psaKM MOHOB B PACTBOPAX W pacnnasax 3MeKTPonuToB. 3aKoHsbl
3M1eKTPONN3a; Nepsbiii, BTOPOMN 1 00 beANHEHHbIN 3aKoHbl Dapanes. MpuMeHeHne anekTponuaa. anbeaHnyeckune
NOKPbITHS.

Tema 9. BbICOKOMOﬂeKYHﬂprIe coeguHeHus

Tema 9. BoicokoMonekynspHble coeanHeHUs. SnemMeHTbl opraHudeckoin xumun. OcobeHHOCTH, CTPOeHME U
Knaccudmkaumsi opraHnyecknx coeguHeHmnin. Monumepsbl 1 onuromepbl. OpraHnyeckne 1 HeopraHnyeckue nomMepbl.
MeTombl Nony4yeHnst NoAMMEpPOoB: NONMMepPU3aLns, NONNKOHAeHcaUus, cononumepusaums. CTpoeHue 1 CBOMCTBa
nonumepos. MonekynsipHas Macca NoNMMepPoB. 3aBUCMMOCTb CBOMCTB NMOMMMEPHbLIX MaTepuasnos 0T cocTasa U
CTPYKTYpbl. Micnonb3oBaHue nonMMepHblX MaTeprasnos B COBPEMEHHbIX TEXHONOrn4eckunx npoueccax. Mepepabotka
nonmMepoB. BaxHeliwmne nonuMepbl: MONN3TUNEH, MONUMPONUIEH, NOANBUHUNXNOPU, TedpnoH (dpToponnacT-4),
nonMMeTUnMeTakpunar.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU MeTOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayOUTOPHBIX 3aHATUSX U HA BHeayAUTOPHYIO caMocTosTeNnbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcst
BKNOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAE/NbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YUTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO IMTEpatypy, BbINONHAIOT 3aaHusi, HanpaefeHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABbIKOB, FOTOBATCS K TEKYWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO NO AUCLMUNIUHE.

OpraHunsauus caMocTosTenbHO paboTbl 0ByHaroIWMXCs PernaMeHTUpPyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON NeSTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmiTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctea obpasosaHus u Hayku Poccuiickoin dPepepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTMBM3aLMmM CamocToaTeNbHOM paboThl CTyAEHTOB BbICWIMX y4eOHbIX 3aBeOeHUA"

YcTae cheaepanbHOro rocynapcTBeHHOro aBTOHOMHOrO obpasoBaTtensbHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbHOMO yYpex aeHNs
BbICLIEr0 NpochbeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHUBEpCMTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) doenepanbHOro yH1ueepcuTeTa

AEKTPOHHBH
Crpannua 5 ns 14. BBl YHHBEPCHTET
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6. dOHA OLEeHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

6.1 MepeyeHb KOMMNETEHLMI C YKa3zaHUEM 3TanoB UX hopMupoBaHus B NpoLiecce 0CBoeHUsi o6pasoBaTtenbHOMN
nporpaMmMbl U POPM KOHTPONSI X OCBOEHUSI

dopMa KOHTpons OueHunBaeMblie
Tan
Ora KOMNETeHLLMM Tembl (pa3nenbl) AUCLUMIIUHDBI
Cemectp 1
TeKyLLMI KOHTPO/Tb
1. PeakumnoHHas cnocobHocTb BewecTB. KMCNOTHO-OCHOBHbIE 1
1 NabopatopHble OMK-4 OKUCNNTENbHO-BOCCTAHOBUTENIbHBIE CBOMNCTBA BELWECTB.
paboTbl 6. ManbBaHMYeCKNe SNEMEHTLI N PAA HANPSXEHWIA METaNNOB.
7. Koppoaus metannos.
1. PeakuuoHHasi cnocobHocTb BewecTs. KUCIOTHO-OCHOBHbIE U
OKUCNNTENbHO-BOCCTAHOBUTENbHBIE CBONCTBA BELWECTB.
2. CTpoeHme atoMa n nepmoguydeckas cuctema anemeHTtos .M.
MeHngoeneesa.
3. XvMunyeckas cBa3b 1 CTPOEHNE MONEKYI.
KoHTponbHas
2 OHTPOMNBHA OriK-4 4. XvMnyeckas TepMoaMHaMmnKa u KNHeTmka.
paboTta
5. PacTBopbl.
6. ManbBaHMYECKNE ANEMEHTLI U PO HAMPSAXEHWIA METANSOB.
7. Koppoausi metannos.
8. SneKTpPonM3 pacTBOPOB U PaCMIaBOB ANEKTPONNTOB.
9. BbicokomMonekynsipHble COeauHeEHNs
Ok3ameH OriK-4

6.2 OnucaHne nokasateneun n KpuTepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHus

lMpooemoHcTpupoBaH
BbICOKWU YPOBEHb
BNafeHns Matepuanom.
MposiBneHsbl
npeBoCXoAHble
CnocobHOCTM
NPVMEHSTb 3HaHNS U
YMEHNS K BbINOMHEHUIO
KOHKPETHbIX 3a8aHu.

3agaHuin.
MpucyTtcTeytoT
He3HauuTenbHble
ownbKu.
lMpoaeMoHcTpuposaH
XOPOLNIA YPOBEHb
BNafeHus Mateprasnom.
MposiBneHbl cpenHve
cnocobHocTy
NMPUMEHSITb 3HAHUS 1
YMEHUS K BbINOMHEHNIO
KOHKPETHbIX 3a0aHWI.

MpucytcTayoT
cepbEésHble oWmnbKu.
MNpoaemMoHcTprpoBaH
yOOBNETBOPUTENbHbIN
YypOBEHb BNafeHNs
mMaTepuanom.
MNposiBneHbl HU3KMe
CNocobHOCTM
NPUMEHSTb 3HaHUS 1
YMEHNS K BbINOMHEHWIO
KOHKPETHbIX 3a8aHui.

MpoaemMoHcTpupoBaH
HeyOBNETBOPUTENbHbIN
YPOBEHb BnafeHus
marepuanom.
[MposiBneHsl
HeJoCcTaToYHble
cnocobHoCTM
MPUMEHSITb 3HaHUS 1
YMEHWS K BbINOMHEHNIO
KOHKPETHbIX 3a4aHWM.

Kputepum
Popma OL,eHUBaHUA 3rtan
KOHTpoOnSs

OTNNYHO Xopoluo Y nosn. Heyn.

Cemectp 1

TeKywWu it KOHTPONb

Nab6opatopHble |O6opynoBaHme u O6opynosaHue 1 O6opynosaHue u O6opynosaHue n

paboTbl MEeTOoAbl MCMOMb30BaHbl (MeToabl NCMNONb30BaHbl [MeTodbl YaCTUYHO METO[lbl UCMONb30BaHbI 1
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. |UCMONb30BaHbI HenpaBWbHO.
npesocxoAHas MposiBneHa xopowas  |[npasunbHo. MNposieneHa |MposiBneHa
TeopeTtunyeckas TeopeTnyeckas yIOOBNEeTBOpUTENbHas |HeymoBneTBopMTeNbHas
NnoaroToBka. noaroToBska. TeopeTuyeckas TeopeTuyeckas
HeobxoanMble HaBblk [HeobxoouMble HaBbiKW  |MOAroTOBKaA. noaroToBska.
1 YMEHMS NMOMHOCTbIO (M yMeHns B ocHoBHOM  |Heobxoammble HaBblkn  |HeobxoauMble HaBbIKY
ocBOeHbl. PesynbTaT  |ocBOeHbl. Pe3ynbtar |1 yMeHUsl 4acTUYHO N YMEHUSI He OCBOEHHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOoEHbI. PesynbTart Peaynbtar
MOMHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoii paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4yacTU4YHO He COOTBETCTBYeT eé
Lensm. Lensm. COOTBETCTBYET eé LensM.

uensm.
KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBuibHO BbiNONHEHA (3anaHus BbINOAHEHbl  (3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6ornbluas 4acTb 6onee 4eM HarMoNnoBMHyY. [MEHEE YEeM HaMoNoBUHY.| 2
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

Cemectp 1

TekyLUn KOHTPONb

1. TabopaTtopHbie paboTbl

Tembl 1, 6,7

Tema 1. PeakunoHHas cnocobHocTb BelwecTs. KNCNOTHO-OCHOBHBIE 1 OKUCUTENBHO-BOCCTAHOBUTENbHbIE CBOMCTBA
BELECTB.

1.1. TabopaTtopHas pabota "OCHOBHbIE KNacchl HEOPraHNYeCKNX COeaNHEHMNA".

CopepxaHue nabopatopHoli paboTbl: 03HAKOM/IEHNE C HOMEHKNATYPOW HEOPraHNYECKUX COeLMHEHNA, N3yYeHne
cnocob0oB NONy4eHUst U CBONCTB OKCUAOB, OCHOBAHWI, KAC/OT U COMeiA.

Bonpocebl k 3awute nabopatopHoit paboTbl.

1. Knaccudprkaumns HeopraHm4eckux CoeaUHEHNIA.

2. Okcuapl: KNCNOTHbIE, OCHOBHbIE, aMGOTEPHbIE, - HOMEHKNATypa, CBocTBa. [pnBecTn NnpmMmepsl, HaNMcaTb ypaBHEHWS
peakuuia.

3. OcHoBaHus: knaccmchukaums, noayyeHne, HOMeHKnaTypa, CBOMCTBA.

4. Kucnotbl: knaccudpmkaums, nonyvyeHvne, HoMeHknaTypa, CBOnCTBea.

5. Conu: knaccudpmkaums, nony4eHme, HoMeHKNaTypa, CBOMCTea

6. padbrnyeckne popMyrbl KUCNOT 1 CONEN (CPenHNX, OCHOBHbIX, KUCNbIX)

1.2. TabopatopHas paboTta "OKMCIUTENBHO-BOCCTAaHOBUTENbHbIE peakumn”

CopnepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHUE C PeaKLMSMU, NOYILAMU C UBMEHEHVEM CTEMEHMN OKNCHEHWS, C
TUNaMn OKUCANTENBHO-BOCCTAHOBUTENbHBIX Peakuuid, C METO4aMN COCTaBNEHUS YPaBHEHNI 9TUX peakLmnii.
Bonpockl k 3awmTe nabopatopHoit paboTbl.

1. Kakume peakumm Ha3bIBAIOTCH OKUCNUTENIbHO-BOCCTAHOBMTENbHBLIMA?

2. Y10 Takoe okncnuTenb, BOCCTAHOBUTENb, CTEMEHb OKUCNEHUS?

3. Kakme npouecchl Ha3blBalOTCSA OKMCNEHVNEM, BOCCTAHOB/IEHNEM?

4. Tnbl OKNCNNTENBbHO-BOCCTAHOBUTENBHbIX peaKLu/||7|: XapakTepucTnka MeXXMOoNeKkynsapHbIX N BHYTPUMONEKYNAPHbIX
OKNCNNTENNbHO-BOCCTAHOBUTEIbHbIX peaKLl,VII7I. Peakuunn aouncnponopunoHnpoBaHu.
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5. OKMCNUTENbHO-BOCCTAHOBUTENbHAS ABOWCTBEHHOCTL. [prBECTM NpuMeps BelwecTs, obnaaarowmx
OKNCNUTENbHO-BOCCTAHOBUTENBbHOW OBONCTBEHHOCTbIO.

6. NocnenoBatenbHOCTL AEACTBUN npn ncrnonb3oBaHMn MetTona 3JIEKTPOHHOIo 6anaHca.

Tema 6. [anbBaHUYECKNE BNEMEHTBI U PSAL HAMPSXEHWUIA METANOB.

NabopatopHas paboTa "lManbBaHUYeCcKne 3NEMEHTHI".

ConepxaHue nabopatopHoit paboTbl: 03HAKOMNEHUE C YCTPOWCTBOM U paboTol rafibBaHUYECKNX 3N1EMEHTOB.
Bonpocebl k 3awute nabopatopHoit paboThbl.

1. O6bsicHUTe 0bpas3oBaHMe OBONHOMO 3NIEKTPUYECKOro COs Ha rpaHuLe MeTas - pacTBop, BO3HUKHOBEHNE
9NEeKTPOLHOro noTeHumana

2. Y70 HasblBaeTCs CTaH4APTHLIM SNEKTPOOHbLIM MNOTEHUManoM Metanna?

3. Papg HanpsixeHuin metannoB. Kakne BbiBOAbI MOXHO CAENatb M3 MOMOXEHUs MeTanna B psaay HanpsxkKeHuin?
4. Y10 HasblBaeTCS ranbBaHNYECKUM SNEMEHTOM?

5. Tvnbl ranbBaHNYECKKX 3NIEMEHTOB: rafibBaHWYECKNIA aneMeHT BonbTa, Skobu-aHnans, KOHUEHTPaUVOHHBIN
ranbBaHUYeCKuUin anemeHT. [NprBeonTte NpMMepbl.

6. Kak no doopmyne HepHcTa onpenenntb 3Ha4eHne paBHOBECHOIO 9NEKTPOAHOrO NoTeHUmana metanna?
7. Kak paccuntbiBaetca 9JC ranbBaHn4eckoro anemeHTa
8. B 4eM otnnume ranbBaHn4eckoro anemeHTa Akobu-Ianunansa ot snemeHta Bonbta?

Tema 7. Koppoausi meTannos. llabopatopHas pabota "Koppoausi meTtannos"

CopnepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHUE C PA3NNYHBIMW BULAMU 3NEKTPOXUMUYECKORA U XUMUYECKOW
KOppO3un MeTannos.

Bonpocel k 3awute nabopatopHoit paboTbl

1. Yto Takoe koppo3ng metannos? Kakvne suabl Koppoaunm metannos Bl 3HaeTe?

2. B yeM 0TIMYMSA XMMMYECKOW 1 3NEKTPOXNMNYECKON KOppo3un?

3. YUto npencrasnsiet coboit xummyeckas kopposums? B kakux cpegax oHa npotekaeT? MNpuBenute npuMepbl U ypaBHEHNS
peakunii ra3osori KOPPO3nKn 1 KOPPO3NN B HESNEKTPONUTAX

4. KakoB MexaHn3M 371eKTPOXMMMYECKO KOoppo3nn? Buabl genonspusaumm.

5. Cxema anekTpoxuMmny4eckor koppoaun. Kak Ha3bliBaeTcs NpoLecc 0TBoAa NEKTPOHOB C KaTOAHbIX y4aCTKOB Mpu
9NEKTPOXUMMNYECKOI KOpPOo3nn?

6. KakoBbl MeETObI 3aWMTHI METANIOB OT KOPPO3UnN?

7. Kakvne metannbl NPUMEHSAIOTCA B KAYECTBE aHOOHbIX W KaTOOHbIX MOKPbITUIA Ha Xenese?

2. KoHTponbHas pabora

Tembl 1,2, 3,4,5,6,7,8,9

1. [1ns aTOMOB 3N1€MEHTOB C NOPSAKOBbIMA HOMepamu 17 1 56 ykaxute cocTtas agep (4MCno NPOTOHOB U HENTPOHOB),
COCTaBbTe 3NEKTPOHHbIE (POPMY/ibl aTOMOB. YKaXWTe BaneHTHbIE 9NEKTPOHbI, pacnpeaenute nx no KBaHTOBbIM S4elikaMm B
CTauMOHAPHOM 1 BO36YXAEHHOM COCTOSIHUSIX, ONPELENNTE 3HAYEHWUSI CMUHOBOW BANEHTHOCTU. K KakoMy 3n1eKTPOHHOMY
CEMEeNCTBY NPUHAANEXNT KaX bl 9N1IEMEHT?

Mcxoos n3 nonoxeHnsa aTUX aNeMeHTOB B rnepuogmnyeckon cucteme MeHneneesa, oxapakTepuaynTe nx CBOMCTBA.
SBNSeTCS N Kaxabli U3 HAX METANNIOM UM HEMETANOM, OKUCIIUTENEM MnK BOCcCTaHoBUTENeM? KakoBbl Bbicwas v
HM3Wasa cTeneHn okmcneHns ux atomos? CocTtaBbTe POPMybl OKCUAOB U FTMAPOKCUAO0B, OTBEYAIOWMNX X BbICLIEN
cTeneHn okncneHns? Kakumm KMCnoTHO-OCHOBHBIMU CBOMCTBaMM obnanatoTt aTu coenuHenns? MNpueeaute ypaBHEHUS
COOTBETCTBYIOWMX peakumin. ObpasytoT i faHHble 3NeMEHTbI BOAOPOLHbIE CoeanHeHns? CpaBHUTE CBOMCTBA
COefIMHEeHWIA 0aHHOro 3ieMeHTa CO CBOMCTBAMU aHanornyHbix COeAVMHEHUA 31EMEHTOB TOW Xe noarpynmbl
neproanyeckKom CUCTEMBI.

2. Onpepennte TUN xmMmyeckol cesasm B coeanHeHmsx: NaCl, NH3. B cnyyae koBaneHTHOM NONSPHON UNN MOHHOWM CBA3N
yKaxuTe HanpaeneHne CMeLLEHNs 9NeKTPOHOB. B cnyvyae KoBaneHTHON CBA3M MOCTPONTE 9NEKTPOHHbIE CXEMbl MONIEKY,
CXEMbI NEPEKPbIBAHMS 9NIEKTPOHHbIX opbuTtanein n onpenenute reoMeTpuyeckyto oopMy MONeKybl.

3. Bblumcnutb ctaHoapTHble N3MEHEHWUS SHTANbMU, SHTPOMNUU U cBOBOAHOW aHeprun Mbbca Ans XMMUYECKON peakLmu.
O6bsiCHNTE XapaKTep U3MEHEHNS SHTANBMNU W SHTPONUK. Bo3MOXHa nu faHHas peakums npy CTaH4aAPTHBIX YyCNOBUSX?

2C6H12 (x) + 902 (r) — 6C02(r) + 6H20 (r)

4. PaccunTtanTte MaccoByto U MONbHYO fonv pactsopéHHoro B 100 r oAbl ranUepuHa, MONSIPHYIO Y MONSNbHYIO
KOHLIEHTpaLmMmn COOTBETCTBYIOIWEr0 pacTBopa, NOBbIWEHNE TEMMNEPATypbl KUMEHUS 1 NMOHUXEHWE TemnepaTypbl
3amMep3aHus, a TakXe BENMYMHY OCMOTMYECKOrO AaBneHns, ecnv MembpaHa npornyckaeT TofbKO MONEKYNbl BOAbI U
Temnepartypa onbita 25[C. MocTosHHbIe Boabl: Ko = 0,52 1 Kk = 1,86.

5. 1ns peakuuii, CxeMbl KOTOPbIX yKa3aHbl HAXE, COCTaBbTe ypaBHEHUS METOLOM 3NEKTPOHHOro 6anaHca. YkaxuTe Tvnbl
peakumin. [1ns kaxnon peakuun yKkaxnTte, Kakoe BeLeCTBO ABNSETCS OKUCINTENEM, KaKkoe - BOCCTaHOBUTENEM

K2Cr207 + SO2 + H2S04 — Cr2(S04)3 + K2S04 + H20

S + NaOH — Na2S + Na2S04 + H20

6. CoctaBbTe NOJTHYIO CXeMy raibBaHMU4eCKOro afieMeHTa, HannwnTe ypaBHeHns anekTpogHbIX NpoLeccoB U BblHncnnTe
3MC:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 8 13 14. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma aucumnavHbl "Xumma"; 23.03.01 "TexHonorma TpaHCnopTHLIX NPOLECCOoB".

Mg/MgSO04, 0,1m//CuSO4, 1m/Cu.

7. XenesHoe nanenune nokpbITO LIMHKOM. Kakoe 9To NOoKpbITME - KatogHoe nnn aHogHoe? CocTaBbTe 9/1EKTPOHHbIE
YypaBHEHUS aHOOHOrO U KaTOAHOMO NPOLIECCOB KOPPO3MM 3TOr0 N3AENNS NPU HAPYLWEHWNN MNOKPLITAS BO BNAXHOM
Bo3ayxe. Kakvne npoaykTbl Koppo3um obpasytotcs?

8. CocTaBbTe 9NEKTPOHHbIE YpaBHEHWNS NPOLLECCOB, MPOUCXOASAWMX Ha NeKTPo4ax Npu aNeKTponm3e BOAHOMo pacTeopa
anektponuta NiSO4. Bpemsi snektponusa - 2 4aca, cuna Toka = 3 A. OnekTpoAbl MHepPTHbI. Bblyncnnte maccy BellecTs,
BbILENSAOLWNXCS Ha dnekTpoaax.

9. CocTaBbTe ypaBHEHWNS peakLuii, C MOMOLLBIO KOTOPbIX MOXHO OCYLLECTBUTb HUXE NpUBEaEHHbIE NPEBPaLLEHMS.
Peakuun noHHOro obmMeHa 3anumTe B MONEKYNSIPHON U MOHHO-MONEKYNSPHON coopme. [ns
OKMCNNTENbHO-BOCCTAHOBUTENbHBIX PEaKLIMIA COCTaBbTE NEKTPOHHbBIE YPAaBHEHWNS NPOLLECCOB OKUCNEHUS 1
BOCCTaHOBJIEHUS, YKAXNTE OKUCNIMTENb U BOCCTAHOBUTENb, NoAbepunTe KO3IULNEHTE METOLOM 3NEKTPOHHOrO
6anaHca.

Fe — FeO — FeSO4 — Fe(OH)2 — Fe(OH)3

10. Onpegnenute cteneHb nonuMepmusauunmn obpasua nonvsuHunxnopuaa [CH2 ? CH(CI) ?]n co cpenHel MOnekynsipHom
maccomn 62500.

Ok3ameH

Bonpochbl k ak3ameHy:

1. CoBpeMeHHas Teopus cTpoeHms atoma. KopnyckynspHO-BONHOBbIE CBOWCTBA dNIEMEHTAPHbIX YacTuL. YpaBHeHne e
Bpoiins. MNMpuHuun HeonpeneneHHoctu eli3eHbepra.

2. BonHoBas dpyHkums. YpaeHerue WpeauHrepa.

3. KBaHTOBbIE YnCna: rnaBHoOe 1 opburTanbHOE. DHEPreTUIeCKNe YPOBHM 1 NMOLYPOBHN.

4. KBaHTOBblE YMCNa: MarHUTHOE U CMMHOBOE. DHepreTUYeckne ypoBHM, NoAYPOBHU 1 opbuTtanu.

5. ®OpMbI 3NEKTPOHHbIX opbuTaneii: s-, p-, d- opbutanu.

6. MpMHLUMNbI 3aN0NHEHNS aTOMHbIX opbuTanei aToMoB: npuHUMN MNaynu, npaemno XyHaa, NPUHUMN MUHUMYMa SHEPTUU.
7. MakcumanbHas eMKOCTb SHEPreTMYeCcKUX NoaypoBHEN. DNeKTPOHHbIE (HOPMYbl CTPOEHMS aTOMOB 3/1EMEHTOB.
I"padcprueckoe n3obpaxeHne aNeKTPOHHOIO CTPOEHMWS! aTOMOB.

8. MNepuogunyeckmnin 3akoH (dhopmynuposka) n nepuogmnyeckas cuctema .U. Mengeneesa. [epnoamM4yHOCTb M3MEHEHNS
CBOWICTB 3/IEMEHTOB.

9. Tunbl xuMnyeckoi cBa3n. OCHOBHbIE MONOXEHUS METOAA BANEHTHbIX CBA3el. KoBaneHTHas HenonspHas xmMuyeckas
CBA3b.

10. KoBaneHTHas nonsipHas xvMMmuyeckas caasb.

11. MloHHas xummndeckas cBsidb. BogopoaHas cBsiab.

12. Cnocobbl NepekpbIBaHNS 3NEKTPOHHBIX 00M1aK0oB: G-CBS3U U TI-CBSA3M.

13. T'nbpuansaums atToMHbIx opbutaneit. Tunbl rmbpuansauum opbutanei n NPOCTPAHCTBEHHOE CTPOEHVE MOMEKYII.

14. MeTon monekynspHbix opbutanein (MO IKAO). OcHoBHble nonoxeHusi metona MO JIKAO.

15. MNocTpoeHne sHEPreTMYECKUX Anarpamm MONIEKYN 1 ONpeaeneHne KpaTHOCTH (Mopsaka) CBA3u B COOTBETCTBUM C
metonom MO JIKAO.

16. Xumnyeckas tepmoguHamuka. TepMoanHammnyeckmne cpyHkumu. MepBbii 3aKOH TepMoanHaMUKIN. BHYTpeHHSAS aHeprus
CUCTEMbI. DHTaNbMMS.

17. 3akoH ["ecca n cneacTtene ua Hero. Pacyet U3MeHeHNs SHTanbnMu peakumnm. SK30TepMMYECKUE N SHOOTEPMUYECKNE
peakumu. SHTanbnns 0bpasoBaHNs BEWECTBA.

18. Bropoi1 3aKoH TepMoanHaAMUKKU. SHTponus. PacyeT nameHeHns sHTponuu peakumun. Moctynar MNnaHka.

19. OHeprus [Mb6ca 1 eé nameHeHve B xoLe peakuun. YCroBme caMonpon3BoibHOMO NMPOTEKAaHUS XMMUYECKMX peakLuii.
Cnocobbl pacyeTa aHeprum mb6ca. SHeprusi Mmbbca 0bpasoBaHNs BeLECTB.

20. Xumunyeckas knHetmka. 3agadm XMMM4ecKkor KUHeTUKU. CKOPOCTb XMMMNYECKOW peakLmu.

21. 3aBNCUMOCTb CKOPOCTM XMMMNYECKOW peakLmn OT KOHLUEHTpauum 1 ot Temnepatypbl. KnHeTu4eckoe ypaBHeHme.
KoHcTaHTa ckopocTtu peakumm.

22. Xumunyeckoe paeHoBecue. KoHcTaHTa paBHoBecus. CMelleHne XxuMmnyeckoro pasHosecus. Mpurumn Jle-Wartense.
23. Crnocobbl BbIpaXEHNS1 KOHLEHTPALMMW PaCTBOPOB.

24. KonnuratueHble CBOMNCTBa pacTBopoB. 3akoHbl Paynsa. Ocmoc. 3akoH BanT-INodhdoa.

25. BoooponHbii nokasatens (pH).

26. 'maponus coneir. PasnuyHble npuMepbl rMaponnsa: rmaponns coneli, 0bpasoBaHHbIX cnabblM OCHOBAHUEM U CUTbHOW
KMCNoToM, cnaboli KMCNOTON 1 CUNIbHBIM OCHOBaHMeM, cnaboii KUcnoTol 1 cnabbiM OCHOBaHWEM.

27. [lncnepcHble CUCTEMBI: BbICOKOAUCTEPCHbIE, CPEfHeAMCNEPCHble, rpyboamcnepcHble. CBOMCTBA KOMMOUIHbIX
pacTBOpOB.

28. OxmcnnTenbHO-BOCCTaHOBUTENbHbIE peakumn. CTeneHb okucneHns. Okncnutenm n socctaHosntenn. Meton
9NeKTPOHHoro H6anaHca.

29. Tynbl OKUCNNTENBHO-BOCCTAHOBUTENbHBIX PEaKLIMA: MEXMONEKYNSPHbIE, BHYTPUMONEKYNSIPHbIE, peakLuum
CaMOOKMCIIEHNS-CAMOBOCCTAHOBNIEHUS (ANCMPONOPLIMOHPOBAHUS).

30. OnekTpoHble noTeHumansl. MexaHn3M BO3HUKHOBEHWS 3M1eKTPOAHOro NoTeHumana Ha rpaHyiue Metanni-pactsop.
31. BogopoaHsbiin anektpod. CtaHAapTHbIe 3NeKTpOo4Hble NoTeHumanbl. YpaBHeHne HepHcra.
32. Pan HanpsixxeHW MeTannos.
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33. NanbBaHu4yeckunii anemeHT BonbTa.

34. anbBaHU4Yecknii anemMeHT Skobu-IaHnans.

35. KoHUEHTpaUMOHHbI ranbBaHnyeckuin anemeHT. 30C ranbBaHN4YECKOro aneMeHTa.

36. Koppo3us metannos. Xummnyeckas n anektTpoxmmmyeckas kopposns. Cxema anekTpoxXmMm4eckomn Kopposun.
Jenonapusauns kKncnopogHas u BO4OPOOHAS.

37. Koppo3us npu KoHTakTe AByx metannos. Koppo3us npn HEpPaBHOMEPHOW aspaumnm.

38. 3awmTa MeTannoB OT KOPPOo3un. AHOOHbIE M KaTOHbIE 3aWUTHLIE METaNIMYeckme NokpbiTus. MeTon NpOTEeKTOPOB.
NHrmbutopbl Kopposunu.

39. OnekTponua pacnnasoB 3NEKTPONNTOB.

40. DnekTponu3 pacTBOPOB SNEKTPONNTOB C HEPACTBOPUMBIM (MHEPTHBIM) aHOLOM.
41. DnekTponu3 pacTBOPOB SNEKTPONNTOB C aKTUBHbLIM (PACTBOPMMbIM) aHOLOM.
42. 3aKoHbl aNeKTponnaa.

43. O6wue ceoicTea MeTannos. Cnocobbl NOAYYEHNS1 METANNOB.

44. OCHOBHble KNlaccbl HeOpraHM4ecknx coeanHeHunin. OKkcuabl: KUCOTHbIE, OCHOBHbIE, aMdpOTepHble, HeapasfnnyHble.
HomeHknaTypa v cBOWCTBA OKCWIO0B.

45. OcHoBaHusI: knaccudomkaums, HOMeHKIaTypa 1 CBOMCTBA OCHOBaHWA. AMJpoTepHbIe rnapokcunibl. CTpyKTypHbIe
POpMy/bl OKCMAOB.
46. Kucnotbl: 6eckmcnopoiHele, kucnoponcoaepxaiuve. CBoincTea KMCNoT.

47. Conun: OCHOBHble, KMUCble, cCpeaHue (HopManbHble). HomeHknaTtypa, cnocobbl nonyyYeHus conei. Xummnyeckme
ceonctea conei. CTpyKTypHble PopMynbl CONeil.

48. MNonnmepsbl. Knaccudprkauus nonMmepos.

49. MeTtonbl nony4eHns opraHnM4eCkKnx CUHTETU4EeCKNX NOIMMEpPOB. I'IonMMepmsauvm, nonukoHaeHcauusi. CteneHb
nonnMepunsaunn.

50. BaxHewwmne nonmmepbl: NOANSTUAEH, NOANNPONUAEH, MOAUBUHUAXNOPKA, TEONOH (doToponnacT-4),
nonMMeTUNMeTakpunar.

6.4 Metoaouyeckue marepuansl, onpenensoLwme npouenypbl oLLleHMBaHUA 3HaHUNA, YMEHUI, HaBbIKOB U (MNK)
onbiTa OesATeNIbHOCTU, XapaKTepu3yroLLLUX 3Tarnbl POpMMPOBaHUA KOMMETEHLUIA

B K®Y pelictByeT 6annbHo-peiTUHroBas cucteMa oLeHKN 3HaHuiA obydatowmxcst. CyMMapHo no aucumninHe (Moaynio)
MOXHO Mony4ymTb Makcumym 100 6annoB 3a ceMecTp, U3 HMX Tekylas paboTa oueHmBaeTtcs B 50 6annos, uTorosas
goopma koHTpons - B 50 6annos.

Lna 3a4éra:

56 6annos 1 bonee - "3a4TeHO".

55 6annos 1 MeHee - "He 3a4TeHo".

Ilns ak3ameHa:

86 H6annos 1 bonee - "OTANYHO".

71-85 6anno. - "xopolo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeynoBNEeTBOPUTENBHO".

dopma Mpouenypa oueHUBAHMA 3HAHUA, YMEHUI, HAaBbIKOB U (UNN) OnbiTa Ortan | KonnyectBo
KOHTpOns LesATeNbHOCTU, XapaKTepn3yLLUX 3Tanbl OPMUPOBAHNSA KOMMETEHLIMIA 6annoB
CemecTp 1

TekyLLUA KOHTPONb

NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHneM, 0byyatowmecs
paboThi NPOBOASAT y4ebHble SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 1 12
NPakTUKO-OPUEHTUPOBAHHbBIX TexHonorni. OLueHMBalOTCS 3HaHNe maTepuana u
YMEHWE NPVMEHSATb Ero Ha NpakTWKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
obopyLoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

KoHTponbHas [KoHTponbHas pabota NpoBOAWTCS B Yackl ayaMTOpHOM paboTbl. Obyvatowmecs

pabota nonyyarT 3afaHusi Ans NpoBepPKU YCBOEHUS MPoaeHHOro MaTepvana. Pabota 2 38
BbIMOJIHSIETCS B MMCbMEHHOM BUaE U ciaéTcs npenopasatento. OueHnBarTes
BnafeHne maTepranoMm no TeMe paboTbl, aHANUTUYECKME CNOCOBHOCTM, BafeHve
MEeTO4aMM, YMEHUS 1 HABbIKW, HEOOX0AMMbIE [Jis1 BbINONHEHUS 3a0aHUA.

Ok3ameH Ok3aMeH HaueneH Ha KOMMNEKCHYIO NPOBEPKY OCBOEHNS AUCUMMANHBI. OK3aMeH 50

MPOBOLUTCS B YCTHON UMW NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxatcsl BOonpochl (3anaHums) no Bcem Temam kypca. Oby4atowemycs naértcs
BpeMsi Ha noarotoBky. OLeHnBaeTCs BNaaeHne MatepranoM, ero CUCTEMHOE
OoCcBO€EHuUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN N YMEHUA Npun
aHanuse NpobneMHbIX CUTyaunin 1 PeeHNN NPaKTUYECKNX 3aAaHniA.
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7. NepeueHb nuTepatypbl, HEO6XOAUMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHWe aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHrne OCHOBHON 1 OOMONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaWUMCS B OAHOM 13 OBYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoyeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00yHaIOLWMMCS CBOETO NOMMHA 1 Napons
OT NIM4HOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHuBepcuTeT". Mpn MCNoNb30BaHMKM NevYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMXKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHunini OCHOBHOWM nuTepatypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMOI AN OCBOEHNS AUCLUMNAMHBI (MOOYNs),
HaxonmTcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHLIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6X0aUMbIX NS
OCBOEHUS BUCLUMIIMHBI (MOOYIs)

OneKTPOHHblE pecypcbl Xnummnyeckoro nHetutyta KAOY. - http://www.kpfu.ru/main_page?p_sub=12946
OcHoBbl xuMun. MIHTEPHET-y4ebHMK. - http://www.hemi.nsu.ru/
Xumnyeckuin cpakynbtetr MI'Y. Metoguyeckme matepuansl. - http://www.chem.msu.ru/

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUN/IMHBI (MOAYNS)

PaboTa Ha nabopaTopHbIx 3aHATUSX NPeAnonaraeT BoiMOMHEHNE 3KCNEPUMEHTANBHON YacTu, aHanm3 1 ogOpMIeHNE
NoNy4YeHHbIX peaynbTaTos, 3awWnTy nabopaTopHoli paboTbl, aKTUBHOE y4acTue B anckyccusix. Mpu NnoaroToeke K
nabopatopHbiM paboTam cneayeT UCMONb30BaTh METOAMYECKME yKa3aHWs No AUCLUMUNINHE, KOTOpbIe BblOalTcs Ha
3aHATUA B 9NEKTPOHHOM BMuae B KOMNbOTEPHOM Kfiacce nnn B 6YMa)KHOM NCMNONHEHUN B 0ObI4HOM ayounTopun. K
BbIMO/IHEHUIO 9KCMEPUMEHTANbHOM YacTW CTYAEHT A0MycKaeTcs Nnocne KonaoKBuyMa, mporpamma KoToporo U3noxeHa B
METOAMNYECKNX yKasaHUsix K nabopaTtopHbiM pabotam. Ot4eT no nabopaTtopHoit paboTe ochopMnsieTcsi B OTAENbHOW
TeTpaau.

Mpw paboTe ¢ TepMUHAMU HEODXOAMMO 0BpaLLATLCS K CNOBAPSM, B TOM YACIE [OCTYMHbIM B IHTEPHETE, HAaNpuMep Ha
carite http://dic.academic.ru.

Mpwn ochopmneHnm otyeTa no nabopaTopHbIM paboTam 1 NMOArOTOBKE K 3aHATUSAM C PELEHNEM 33434 MOXET
noTpeboBaTtbCs KanbkynsTop.

Mpwr 0byyeHnn Ha 3a04HOM OTLENEHNUN Y4eOHBIM MIAHOM NPEnyCMOTPEHO BbINMONHEHNE KOHTPOMbHOM paboThl. 3a4TéHHas!
npenofaBaTenem KOHTposNbHast pabota CnyXnUT OCHOBaHWEM AJis [oNycka K caade ak3ameHa. [pu BbINonHeHun u
0CPOPMNIEHUN KOHTPOSBHOM paboThbl CneayeT NpUAOepPX1BaTLCS CNEayoWMX NPaBu:

-BCe 3a[aym LOMXHbI CTPOro COOTBETCTBOBATbL BapuaHTy M BbiTb pelleHbl B NOCen0BaTENbHOCTM, YKa3aHHOW B Tabnuue
BApVaHTOB;
-yCnoBus 3a4a4y AOMXHbI OblTb NepenucaHbl B TeTpadb NOMHOCTLIO;

-pelweHna 3agad oonXHbl cogepXxartb KpaTtkme 06 bACHEHUS 1 KOMMEHTapuu K BbINOJIHEHHbIM apmcpmequeCKMM
OEeNCcTBUAM, CCbITKN HA UCMONMb30BaHHbIE npu peweHnn 3aKoHbl N Npasunna;

- He06X0AMMO MONb30BATHCSA COBPEMEHHO HayYHON XUMNYECKO HOMEHKNATYPOIA.

Mpex e YeM NpUCTyNaThb K PELEHNIO TOW UK UHOW 3a4a4un, cnemyeT n3y4nTb TEOPETUYECKME OCHOBbI AAHHOr0 pasaena
1 yCBOUTb TOT 06 BEM TEOPETUYECKOrO MaTeprana, KoTopblii HE0BX0AMM NIt 0CO3HAHHOIO peleHns 3aaadyn. MonesHo
03HaKOMUTLCS C PELIEHMSMMN TUMOBLIX 3a4a4 U NPUMEPOB.

I'Ip|/| noAroToBke K 3Kk3aMeHy HeobxoaMMO onnpartbCH, npexne scero, Ha KOHCNEeKTbI NeKumnn, a Takxe Ha NUCTOYHUKMN,
KOTOpbIE 6bIN UCMNONb30BaHbI npu NogroToeke K na60paTopr|M pa60TaM M onpocy.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuunaIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHus 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBNEHMN 06pa3oBaTebHOro npolecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecrnedeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe AUCLMNNMHBI (MOOYNS).
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11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moayno)

MatepunanbHO-TEXHUYECKOE obecrneyeHue 06pasoBaTeanoro npouecca no gucumnnmHe (MoAynto) BKAOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelueHns ons caMOCTOATENBbHON paboThbl 0BYYaOWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNIOYEHMS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NnpuHTEp 4Nna pacneyatkn pa3aaToyHbix MaTepranos.

MynbTumeauinHas ayautopus.

KoMmnbtoTepHbI knacc.

CneumnanusmposaHHas nabopaTtopusi.

12. Cpe,u,cma ajantauumum npenopgasaHusi auCcUNNNIUHBbI K I'IOTpeﬁHOCTSIM 06y'-|a|ou.|,wxcﬂ UHBaNUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToapl 1 TexXHonorum, obneryarowme
BOCMpUsITE NHpopMaLIMKN 0By4YatoWMMUCS MHBANIMAAMU U INLAMW C OFPaHNYE€HHBbIMU BO3MOXHOCTSIMU 300PO0BbS:

- co34aHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /1Sl ero BO3MOXHOro npe06pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWTabypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUst KOHTEHTOM C KnaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|x09| BOCMPUHUMATb O4HY U TY Xe MHhopMaumio U3 pas3HbiX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnaMu cnyxa nony4yanm MHOpPMaLNo BU3yanbHO, C HAPYLLEHNSAMU 3PEHUS -
ayananbHO;

- MPVYIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecneyrBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUMMNMHON, 3a CHET aNlbTePHATMBHbBIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYSILIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne ONCTaHUMOHHbIX o6pa30|3aTer|be|x TEXHONOrNin ang nepegnayv Hgopmaummn, opraHndauum pasnnyHbix
hopm I/IHTepaKTI/IBHOIZ KOHTaKTHOM pa60TbI o6y'-|a|ou4eroc9| C npenogaBarenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIEe MOryT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NeKUMn ¢ BO3MOXHOCTbLIO B3auMOOENCTBUSA BCEX y4aCTHUKOB
AONCTaHUMOHHOIo o6y'-|eHv|;|, nposeneHmns ceMmnHapoB, BbICTyNJIeHNA C oknagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunmn KONNEKTUBHOW pa6OTbI;

- MPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOMA A4Jis OpraHnu3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXntenbHOCT coadun 06yqa+ou4v|Mc9| nHBaNNMOOM UnNn NNUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMK
300p0BbS hOpPM I'IpOMG)KYTOHHOVI arrectauumn no OTHOWEHUIO K YCTaHOBHeHHOIZ npPoOAONIXUTENNbHOCTU NX COa4vl:

- NMPOLONXNTENbHOCTM cAayM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOOONXMUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAVUMOM B YCTHOW doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOOMXNTENbHOCTU BLICTYMEHNS 0Byyatowerocs Npu 3awmTe Kypcosoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm @IFOC BO n yyebHbiM nnaHom no HanpasneHuto 23.03.01

"TexHonorns TpaHCNopPTHBIX MpoueccoB” 1 Npodonnto Noarotoku "OpraHn3aums NepeBo30K U ynpaBneHne Ha
aBTOMOOUNBLHOM TpaHcnopTe".
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Mporpamma aucumnavHbl "Xumma"; 23.03.01 "TexHonorma TpaHCnopTHLIX NPOLECCOoB".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.10 Xumuns

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 23.03.01 - TexHONormsa TpaHCNOPTHbIX NPOLIECCOB

Mpogounb noaroToBkn: OpraHvsaums NepeBo3ok 1 ynpasBneHne Ha aBTOMOBUNBHOM TpaHCHopTe
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0byyeHus: 3a04HOE

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTteparypa:

1. AxmeToB H.C. Obwwas 1 HeopraHnyeckas XuMusi [OnekTpoHHbIn pecypc] : y4ebHuk/ H. C. AxmeTos - CaHkT-INeTepbypr :
NaHb, 2014. - 752 c. - Pexum goctyna: https://e.lanbook.com/book/50684

2. KoposuH H.B. Obwas xumus. Teopus n 3apadm [OnekTpoHHbliA pecypc] : yuebHoe nocobue / H.B. KoposwuH [u ap.]. -
CankT-MNeTepbypr : NaHb, 2014. - 496 c. - Pexum poctyna: https://e.lanbook.com/book/51723

3. MnuHka H.J1. Obwas xumns: yuebHuk ons 6akanaBpoB, CTyA. HEXMM. Crel. By3oB / nog pen. B.A. Monkosa, A.B.
Babkosa. - 18-e n3n., nepepab. u gon.. - Mockea : lOpaiit, 2012. - 898 c. - (bakanasp). - bubnuorp.: ¢. 886.. - ISBN
978-5-9916-1148-0; ISBN 978-5-9692-1112-4. (100 2k3.)

4. 'nunka H.J1. Obwas xumuns: yueb. nocobue ans HexuM. cnel. By3oB / nog pea. A.V.Epmakosa. - 30-e u3ga., ucnp.. - M.
: Mnterpan-Mpecc, 2010. - 728 c. : un. - Bubnmorp.: c. 704-705. - ISBN 5-89602-017-1. (103 ak3)

JononHutenoHasa nuteparypa:
1. HeopraHunyeckas xvmmusi [OnekTpoHHbI pecypc]: yuebHoe nocobue / V.B. Boromonosa. - Mockea : Anbcha-M:
NH®PA-M, 2009. - 336 c.: un. - (MPODPWnb). ISBN 978-5-98281-187-5. SnekTpoHHbLIA fOCTyn:
http://znanium.com/bookread.php?book=176341
2. OCHOBbI XMUK [SNEKTPOHHBIN pecypc]: yiebHuk / B.I. MeaHoB, O.H. leBa. - Mockga : KYPC: HULL UHDPA-M, 2014.
- 560 c. - ISBN 978-5-905554-40-7 - OnekTpoHHbIA gocTyn: http://znanium.com/bookread.php?book=421658
3. KoposuH H. B. O6was xumust [TekcT] : y4ebHuk anst Bysos / H. B. KoposuH . 9-e nsa., nepepab . Mocksa : Beicwas
wkona, 2007 . 557 c. (Mobenntens KoHkypca y4ebHukoB) . Mpun.: c. 535-542 . Mpugp MO . B nep . ISBN
978-5-06-004403-4 (38 ok3)
4. AnekTpoxmmus. Metoanueckume ykasaHus k nabopatopHeim pabotam/ Cunnens W.4., MaspwH IM.B., OeHucosa T.P.,
XapwutoHoBa E.A. - Ha6. YenHbl: HYW KDY, 2016, 35 c. (kadp. Xn3 - 100 ak3.)
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 23.03.01 - TexHONormsa TpaHCNOPTHbIX NPOLIECCOB

Mpogounb noaroToBkn: OpraHvsaums NepeBo3ok 1 ynpasBneHne Ha aBTOMOBUNBHOM TpaHCHopTe
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0byyeHus: 3a04Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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