Mporpamma gucumnnuHel "Xumns"; 15.03.04 "AsTomMaTnaums TEXHONOrMYECKUX NPOLLECCOB 1 MPOM3BOACTB".
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Mporpamma gucumnnuHel "Xumns"; 15.03.04 "AsTomMaTnaums TEXHONOrMYECKUX NPOLLECCOB 1 MPOM3BOACTB".

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 ancumnnuHbl "Xumma"; 15.03.04 "AsToMatnsaums TeXHONOrMYECKNX NPOLIECCOB U NPOU3BOACTB".

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
KOMMeTeHLUn npuobpeTaeMoi KOMNETeHLMK
Oornk-4 CNocoBHOCTb y4acTBOBATL B pa3paboTke 0606LWEHHbIX BAPMAHTOB PeLeHUs

npobneMm, CBA3aHHbIX C aBTOMaTU3auuell NPoOM3BOACTB, BbIBOpe HA OCHOBE aHanMaa
BapWaHTOB ONTUMAaNbHOrO NPOrHO3npoBaHusa nocnencteni peweHns (OMNK-4);

O6yyatolmiics, OCBOMBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:

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

-OCHOBHble 3aKOHOMEPHOCTN NPOTEKAHUA XUMNYECKUX peaKu,Vu7|, XNMNYEeCKYt0 KWHEeTUKY N TepMOONHAMUKKY,
QHEepPreTuky XmMmyeckKmnx npoueccos, 3NIEKTPOXNMULO;

-OCHOBbI CTPOEHNS U PEaKLMOHHOW CMOCOBHOCTU BEILECTB;

-Knaccugoukaumto, CBoicTea U 061acT BO3MOXHOIO NPYMEHEHNS1 OCHOBHbIX KIACCOB HEOPraHNYeCcKmX 1
OpraHN4yecKnx coeanHeHW.

JonxeH ymeTtb:

-MCNoMb30BaTh (PYHAAMEHTASIbHbIE MOHSATUSA, 3aKOHbI M MOLENN KNaCcCUYECKOM 1 COBPEMEHHOI XUMUU;

-BbIMONMHATb pacyeTbl MO OCHOBHbIM 3aKOHAM XM B XUMUYECKOM TepMognHamuke, XuMn4eCckomMm paBHoBeCcuu,
ANEeKTPOXMnn, XUMUYECKOM KMHETUKE.

-OCYWECTBMATb NOCTAHOBKY U pelleHne 3aaay C MCNob30BaHWEM 3HAHUIA XMW B 0BNAcTU NPOgIECCOHAbHON
NeaTenbHOCTN.

JlonxeH BnageTb:

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

-3HaHNSIMW CTPOEHNS N peakLMOHHOM CNOCOOHOCTY BEWECTB;

-MeToLaMu aKCMepUMEHTaNbHOMO UCCNeA0BaHNS B XUMIW: MaHMpPOBaHne, NoctaHoBka 1 o6paboTtka akcrnepmmeHTa.

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!
NPVUMEHSATb pe3ybTaTbl OCBOEHNS AUCUMUMNAMHBI B MPOGIECCMOHANBbHON AEATENBHOCTY.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHaa oucumnnuHa (Mogynb) BKNtoYeHa B pasgen "B1.6.21 OucuunanHbl (Mogynm)" OCHOBHOWM NpodpecCcnoHanbHOM
obpasosatenbHol nporpammbl 15.03.04 "ABTOMaTM3aLMS TEXHONOMMYECKMX MNPOLIECCOB M MPOU3BOACTB ()" 1 OTHOCUTCS K
6a30Boi (06WenpodeccnoHanbHOM) YacTu.

OcBauBaetcs Ha 1 kypce B 1 cemecTpe.

3. 06beM gucuMnInHbI (MOAYNSA) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUI) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBNSET 4 3a4eTHbiX(ble) eamHuL(bl) Ha 144 yaca(os).

KoHTakTHasi paboTa - 12 yaca(os), B TOM 4ucne nekuun - 4 yaca(os), npaktudeckne 3aHatus - 0 yaca(os), nabopatopHblie
paboTbl - 8 yaca(oB), KOHTPOSb caMoCTOsITENbHOM paboThl - 0 yaca(os).

CamocTtosiTenbHas pabota - 123 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 9 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNIUHBL: 3K3aMeH B 1 cemecTpe.

4. CopepXxaHue OUCLUNNUHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTBa akageMunyeckmx yacos v BuaoB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TeMatM4yeckuin naH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOBYNIO)

am PAEKTPOHHBH
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Mporpamma gucumnnuHel "Xumns"; 15.03.04 "AsTomMaTnaums TEXHONOrMYECKUX NPOLLECCOB 1 MPOM3BOACTB".

Buabl 1 yachbl
KOHTaKTHOM paboThbl,

Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTnyeckumellabopaTtopHbie)
flekumu 3aHATUSA paboTbl
Tema 1. KNcnoTHO-OCHOBHbIE 1
1.]oKNCNNTENBHO-BOCCTAHOBUTENbHbIE 1 0 0 2 14
CBOWCTBA BELIECTB.
Tema 2. CTpoeHne atoma 1
2.|nepuogmnyeckas cuctema afeMeHTOB 1 1 0 0 14
.M. MeHneneeBa
Tema 3. Xumnyeckas cBssb u
8. CTPOEHWE MONEKY. 1 0 0 0 12
Tema 4. Xumunyeckas TepMoanHammka
4. N KNHeTunKa. 1 1 0 0 14
5.[Tema 5. PactBopbl. 1 0 0 2 14
Tema 6. ManbBaHMYECKNE 3NEMEHTDI
6. N psL HANPSXEHU METaNNoB. 1 1 0 2 14
7.[Tema 7. Kopposus metannos. 1 0 0 2 14
Tema 8. DnekTponus pacTsopoB K
8. pacnnaBoB SNEKTPONNTOB. 1 0 0 0 14
Tema 9. BoicokoMonekynsipHble
9. coeVHEeHuns. 1 1 0 0 13
NToro 4 0 8 123

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. KNCNOTHO-OCHOBHbIE U OKUC/TUTENIbHO-BOCCTAHOBUTENIbHbIE CBOMCTBA BELLLeCTB.

OCHOBHble KNnacchl HEOPraHWYecKx coeamnHeHnin. OKcuapl: KUCNOTHbIE, OCHOBHbIE, aM(poTepHble, coneobpasytoLue,
6e3pasznnyHble. Kucnotsl: cunbHble, cpeaHve, cnabble, 0OHO- U MHOTOOCHOBHbIE, 6ECKMCNOPOAHbLIE 1
kucnopogoconepxaume. OCHOBaHWSA: CUbHbIE (LWenoyn), cpeaHne n cnabole. AMcpoTepHble rugpokcmabl. Conu:
HopMasnbHble (CpeaHune), Kucnble u oCHoBHble. HoMeHknaTypa. ['paduyeckme popmynbl, NONy4YeHNe 1 CBOMCTBA.
[MpuMeHeHne.

OKnCnMTENBHO-BOCCTAHOBUTENbHbIE peakuunn. BaxHewwmne oKncnutenn n BOCCTaHOBUTENM. Me)KMOﬂeKyrlﬂprle n
BYTPUMONEKYNAPHbIE OKUCNTNTENNIbHO-BOCCTAHOBUTETbHbIE peakuunin. Peakuun ancnponopunoHnpoBaHUA. MeTon
3NIEKTPOHHOro H6anaHca. 3Ha4eHVe OKUCINTENbHO-BOCCTAHOBUTESbHbIX peaKLu/u7|.

Tema 2. CTpoeHue aToma U nepuogmyeckas cucrema anemeHtos [.1. MeHpoeneeBa

CocTaeHble YacTy atoma: AP0 (NMPOTOHbI, HEATPOHbI), ANEKTPOHLI, UX 3apsa U Macca. KopnyckynsipHo-BonHoBas
npupona anekTpoHa. YpaeHeHue e Bpoiins. KBaHToBO-MexaHuyYeckoe 06bsicHeHWe CTpoeHnst atoMa. BonHoeas
oyHKUMS. KBaHTOBbIE YMcna: rnaBHoe, opbutanbHoe, MarHUTHoe, CrMHOBOE. ATOMHbIe opbutany. MHOroanekTpoHHbIe
atombl. MpuHuun Maynu. Mpasuno XyHoa. MakcuMansHOe YACNO 9NEKTPOHOB Ha SHEPreTUYeCcKmX YpOoBHSX U
MoAaypPOBHSIX.

Meproaunyeckuin 3akoH . V1. MeHgeneesa, coBpeMeHHas hopmynmposka. Pusanyeckunini CMbIC NOPSOAKOBOro Homepa
anemeHTa. lNeprnoamnyeckas cmctema saNeEMEHTOB M ee CBA3b CO CTpoeHneM atoma. [locnenosaTenbHOCTb 3anoNHeHWS
3NEKTPOHHbIX 06onoYek atoMoB. CTpykTypa NEPUOANYECKON CUCTEMBI: MEPUOLbI, FPYMMbl U NOArPYnMbl. DNEKTPOHHbIE
ceMmelicTBa s- , p-, d- u f-anemeHTOoB. [eprnoanyeckn 1 HENEPUOONYECKN UBMEHSIOWLMECS CBONCTBA 9NEMEHTOB. MoHATHe
06 anekTpooTpPULATENBHOCTA. I3MEHEHNE CBOWCTB 9/1EMEHTOB B NEPUOLNYECKON CUCTEME.

Tema 3. XuMunueckasi cBsiab n CTpOEeHune Monekyn.

KosaneHTHas cesiab. OCHOBHblE NONOXeHWs MeToaa BaneHTHbIX ces3eit (BC). CBoiicTBa KOBaNIEHTHOM CBA3N:
HanpaBneHHOCTb, HaChIWAEeMOCTb. O-, TI-CBA3W. Tunbl rmbpuansaunmn aToMHbIX opbuTanei n CTpykTypa Monekyn.
MonspHas n HenonspHas KoBaneHTHas cBsi3b. OCHOBHbIE MONOXEeHWs MeToaa MonekynsipHelx opbutanein (MO).
SHepreTnyeckne AvarpamMmbl pacnpeneneHunst aneKTPOHHOM NNOTHOCTY B Moniekynax. Mopsaok (KpaTHOCTb) CBSI3W.
MprmeHeHne meToaa MO k Monekynam, 06pa3oBaHHbIM M3 aTOMOB 3N1EMEHTOB NMEPBOro U BTOPOro Nepuoaos.

VoHHas cBS3b Kak KparHuii cnyyai nonsapusaumm KoBaneHTHoW cBA3n. HeHanpaBneHHOCTb M HEHACBIWEHHOCTb NOHHOW
cBs3u. [NonsapnayemMocTb NOHOB M UX B3aMMHOE nonspuaytolee gerictsme. BogoponHas ceaab.

Tema 4. XuMnueckas TepmoauvnHaMMkKa U KUHeTuKka.

OCHOBHbIE NOHATNA XMMUYECKO TepMoaAnHaMKKK. [epBblii 3aKOH TepMOANHaMUKK, DHTanbnus. 3akoH Necca n
cnefcTeve 13 Hero. Pacyet Tennosbix 3¢pdeKTOB XMMUYECKUX peakunin. Peakunn sk3otepMmmnyeckme u
3HO0TEpMUYECKne. SHTpOI'II/IFI. BTOpOI7I 3akKOH TepMoanHaMnKn. PacuyeTt nameHerus SHTPOMNN B XMMNYECKNX peaKuunsx.
CsobopnHas aHeprus [mbbca, camonponsBonbHBLIE U HECAMOMPOW3BOMbHBIE NMPOLIECCHI.
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Mporpamma ancumnnuHbl "Xumma"; 15.03.04 "AsToMatnsaums TeXHONOrMYECKNX NPOLIECCOB U NPOU3BOACTB".

XnMmnyeckas KMHeTuka u katanus CKOpOCTb XUMNYECKUX peaKLl,VIVI 1 dpakTopsbl, ee onpenengowme. OﬁpaTl/IMble n
HeO6paTVIMbIe XnMnyeckmne rnpouecchl. Xnmmyeckoe n (pas3oBoe paBHOBECHUE. CDaKTOpr, BO3,D.8|7ICTBYIOUJ.I/IG Ha
XnMn4yeckoe paBHoOBECHKE. KaTanmaaTopr CyLI.lHOCTb KaTannmTn4eckoro OencTBms. [OMOreHHbIn n FeTepOFeHHbII7I
katanna. Metonbl NOBbLIWEHUSA 3doPEKTUBHOCTIN TEXHONOrMYECKUX NPOLLECCOB 3a CHET UCMNO/Ib30BaHUS KaTann3aTopos.

Tema 5. PacTBopbl.

Pacteopbl. Cnocobbl BeIpaXXeHWin KOHLEHTPaLUMM pacTBOpoB. PacTBopbl HE3NEKTPONMTOB U X CBOMCTBA. PaBHOBeCHs B
pacTeopax SnekTPonnToB. Teopns anekTponMTnYeckon auccoumaumnn. Boga kak pactsoputenb, BOAOMOArOTOBKA.
BonoopognHbii nokasartenb 1 ero BAMsHWE Ha X0, TEXHONormyeckux npoueccos. 'maponns coneir. OCHOBHbIE criydaum
rnaponunsa coneil. OQHOCTYNEHYATbIA U MHOFOCTYMNeHYaThin rMaponns. YpasHeHus peakumin rmaponmsa B
MONEKYNSIPHOM, NOHHOM U COKPaLLEHHOM MOHHOM Buae. PakTopbl, BINSIOWMNE HA CTENEHb MTMAPONN3a Cone.
HeobpaTumblii runponna. MpuMeHeHve ruaponmaa.

Tema 6. ManbBaHUYeCKUe aN1eMeHTbl U psia, HanpsXeHU meTannos.

OnekTpomHble noTeHumanbl. Bo3HWKHOBEHME NoTeHUMana Ha rpaHvle Metann - pactsop. BooopoaHblii anekTpoa.
CrtaHpapTHble 3NeKTPOLHblE NOTEHUMANbI. DNEKTPOXUMNYECKWIA PSS HANPSXEHWUIA MeTannos. YpasHeHne HepHcTa.
anbBaHW4ecknin anemMeHT BonbTa. ManbBaHwyeckuii anemeHT Skobu-Lannans. KoOHUEHTPaLWOHHBIA ranbBaHNYECKNiA
anemeHT. 3J1C ranbBaHNYeCcKoro anemMeHTa.

Tema 7. Koppo3us MeTannos.

Buabl koppoaun Metannos. Kopposusi xuMuyeckas U anekTpoxummyeckas, ux ocobeHHocTn. Cxema anekTpoXUMUYECKOii
KOppo3uun. AHOLHOE OKVCIEHVE MeETanna 1 KaTogHas nenonsipusaums. Buabl genonspusaumm: KUCnoponHas u
BoLopoAHas. Kopposwsi npu KOHTaKTe OBYX METANNOB. 3awuta METANNOB OT KOPPO3nU. AHOLHbIE 1 KATOAHbIE
3alMTHbIE METANIMYECKME NOKPbITUS. DNEKTPOXMMUYecKas 3awmTa. Meton npoTekTopos. VIHrMbutopsl Kopposuu.

Tema 8. dneKkTponns pacTBOPOB U pacrniaBoOB 3/1eKTPOJIMTOB.

OnekTponNn3 pacnnasoB 3NEKTPONUTOB. DNEKTPONM3 PaCTBOPOB 3NEKTPOMTOB C PACTBOPUMBIM Y HEPACTBOPUMbIM
(MHepTHbIM) aHoaoM. [NocnegoBaTenbHOCTb Pa3psakM MOHOB B pacTBOPaXxX U pacnnasax aNeKTPoAnToB. 3aKOHbI
3MEeKTPONun3a: Nepsbiii, BTOPOI 1 06 beOVHEHHbIV 3akoHbl Dapanes. MpumeHeHne anekTponusa. M'anbBaHuyeckne
NoKpbITHSA.

Tema 9. BoicokoMonekynsipHbie coe BUHEHUS.

OneMeHTbl opraHmyeckom xumun. OCoBEHHOCTU, CTPOEHNE U KNAcCUGUKaLMS OpraHNYecKrx coenmHeHuia. MNonumepsl 1
onuromepbl. OpraHuyeckne 1 HeopraHnyeckue nonumepbl. MeToapl NonyYeHrs NONMMEPOB: NOMMEPU3aLns,
nonuKoHaeHcauus, cononnmepmaauus. CTpoeHre n ceoictea nonumepos. MonekynsipHasi Macca nonMmMepos.
3aBUCKMOCTb CBOMCTB MOMMMEPHbBIX MATEPUANIOB OT COCTaBa U CTPYKTypbl. icnonb3oBaHUe NONMMEPHbIX MaTepranos B
COBPEMEHHbIX TEXHONOMMYECKMX npoLeccax. MNepepabotka nonumepos. BaxHeliwmne nonMMepbl: NOAMSTUIEH,
MONUNPONWIIEH, NONMBUHUAXNOPUA, TECPNOH (chTOpOnnacT-4), NonMMeTUIMeTakpunar.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns M1 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS MO
AucUUINInHe (MOAaYIH0)

CamocTosiTenbHas paboTta obyyatowmnxcst BbIMONHSAETCS Mo 3a4aHWIo U NpU METOANYECKOM PYKOBOLACTBE Npernonasartens,
HO 6e3 ero HeNoCcpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHYyto paboTy. CamocTtosiTenbHas paboTta obyvatowmxcst
BKJ/IOYAET KakK MONHOCTbIO CaMOCTOATE/IbHOE OCBOEHME OTLAENbHbIX TEM (Pasfenos) ANCUUMAMHBI, Tak 1 NPopaboTKy TeM
(pa3penos), ocBavMBaeMbIX BO BpEMS ayAUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 06yyatolmecs YuTaoT u
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3aaHNs, HanpaBneHHble Ha 3aKpeneHne
3HaHW 1 0TPabOTKY YMEHWIA N HABbLIKOB, FOTOBSITCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO ANCLMIINHE.

OpraHuzauusi caMocTosTeNnbHon paboTbl 0ByHaloWUXCS pPernaMmeHTMpyeTCsl HOPMaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NUTepaTypoii N aNeKTPOHHbIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIoYas:

Mopsnok opraHM3aummn 1 OCyLecTBAEHNS 0Dpa3oBaTeNbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 ropa Ne301)

Mucemo MuHucTepcTBa obpasosaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHOM paboThbl CTYAEHTOB BbICIUMX Y4EOHbIX 3aBeaeHN"

YcTaB chenepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocyfapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMO yYpeXaeHNs
BbICLWEro npodeccroHansHoro obpasosanHus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpCUTET"

NokanbHble HopMaTtuBHbIe akThl KasaHckoro (IMpuBonXckoro) goeiepanbHoro yHuBepcureTa

6. POHA, OLLEHOYHbIX CPEeACcTB NO AUCLUUINIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMN C YKa3aHWeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTe/ibHON
nporpaMmMbl U POPM KOHTPONS X OCBOEHUS

dopMa KOHTpons OueHunBaeMblie
KOMMeTeHuun

Oran TeMmbl (pa3pernbl) AUCLUMUHBI

— |Cemectp 1
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Oran

dopmMa KoHTpons

OueHunBaembie
KoMneTeHuUmn

TeMmbl (pa3pernbl) AUCLUMUHBI

TeKyLUNA KOHTPO/Ib

paboTbl

1 NabopaTopHble OMNK-4

1. KNCNOTHO-OCHOBHbIE Y OKUCNNTENIbHO-BOCCTAHOBUTENbHbIE
CBOWCTBA BELLECTB.

5. PactBopbl.

6. ManbBaHMYeckne sNeMEeHTbI U PAL HANPSXEHUA MeTannos.
7. Koppoausa metannos.

paboTta

5 KoHTponbHas

OriK-4

1. KNCNOTHO-OCHOBHbIE N OKUCNTENbHO-BOCCTAHOBUTENBHbIE
CBOWICTBA BELLECTB.

2. CTpoeHme atoma 1 nepmoguydeckas cuctema anemeHTtos .M.
MeHpeneesa

. XvMnyeckas CBs3b U CTPOEHME MONEKYI.

. XvMnyeckas TepMoanHaMuka 1 KNHeTmka.

. PacTBopbl.

. [anbBaHWyeckne anemMeHTbl U P HaNPSXXEHUR METaNNoB.
. Koppoausi metannos.

. ONeKTpoNn3 pacTBopoOB 1 pacnnaBoB 3NEKTPONUTOB.

. BbicokoMonekynspHble coeanHeHns.

O©oONO O~ W

Sk3aMeH OlK-4

6.2 OnucaHue nokasarenen u Kputepues oueHuBaHus KOMMEeTeHU N Ha Pa3/INyHbIX ITanax ux q‘.)OpMVIpOBaHVIﬂ,
onucaHve wkKan oueHuBaHuns

Kputepum
®Popma OLLeHUBaHUA 3ran
KOHTpoOns
OTnN4YHO Xopoluo Y nosn. Heyn.
Cemectp 1
TekyLLUA KOHTPONb
NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHue 1 ObopynosaHue u
pabothl MEeTOoAbl MICNONb30BaHbl (METOAbI NCMOMb30BaHbl [METOAbI YHACTUYHO MEeTObl UCMONb30BaHbI 1
npasunbHo. NposiBneHa (B 0CHOBHOM NPaBubHO. [MCMONb30BaHbI HenpaBWibHO.
npesocxonHas MposiBneHa xopowas  |npaewnbHo. MposieneHa |lMposiBneHa
TeopeTmyeckas TeopeTnyeckas yOOBNETBOPUTENbHAA  |HEYLOBNETBOPMTENbHASA
NnoAroToBKa. NMOAroToBKa. TeopeTumyeckas TeopeTmyeckas
Heobxoaumble HaBblkn [HeobxoauMble HaBblky  [MOAFOTOBKA. NOAroToBKa.
W YMEHWS NOMHOCTBIO (U yMeHUs B ocCHOBHOM  [Heobxonmmble HaBblku  |HeobxoamMble HaBbIKM
OCBOEHbI. PesynbTaT  |0CBOEHbIl. Pesynbtar | yMEHUS 4aCTUYHO N YMEHUS HE OCBOEHDI.
nabopatopHoii paboTtbl |[nabopatopHoit paboTbl |ocBoeHbl. Pesynbtat  [PesynbTat
MONHOCTbIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBETCTBYeT eé
uensm. Lensm. COOTBETCTBYET €€ Lensm.
uensm.
KoHTponbHas  |[paBunbHO BbINONHEHB! |[1paBuibHO BbINONHEHA (3a4aHuns BbINONHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBWHY. [MEHEE YEM HAMONOBUHY.| 2
MpoLeMOHCTPMPOBaH  [3a8aHuiA. MpwucyTcTBYIOT MponLeMoHCTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWnbKM. HeyLOBNEeTBOPUTENbHbIN
BNafeHNs MatepuanoMm. [HeaHauuTeNbHble MpOoLEMOHCTPMPOBaH  |ypOBEHb BNaAeHNUs
MposiBneHs.l ownbKu. YLOOBNETBOPUTENbHBIA  |Matepuanom.
NpPeBoCXoAHbIE MpoLeMOHCTPMPOBaH  [ypOoBEHb BNafaeHUs MposiBneHs.
CnocobHOCTM XOpOLWNiA YPOBEHb mMartepuanom. He[ocTaTouHble
NPVUMEHSATb 3HaHNA 1 [BnaneHus matepranoM. |[posiBneHbl HU3KKe CnocobHOCTK
YMEHWS K BbINONHEHWO |MposiBNeHbl cpefHne  [cnocobHOCTM MPUMEHSATbL 3HAHNSA U
KOHKPETHbIX 3afaHuii.  [cnocobHOCTK NPUMEHSATb 3HAHNSA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATbL 3HAHNA U [yMEHUS K BbIMOMHEHWIO |KOHKPETHBIX 3aaHWiA.
YMEHWS K BbINOMHEHUIO [KOHKPETHbLIX 3a4aHWiA.
KOHKPETHbIX 3a4aHUIA.

CtpaHnua 6 13 14.
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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
0CBOeHMusi o6pa3oBaTeNibHOW NpPorpaMMbl

Cemectp 1

TekyLUn KOHTPONb

1. TabopaTtopHbie paboTbl

Tembl 1,5,6,7

Tema 1. KNCNOTHO-OCHOBHbIE 1 OKUCNINTENbHO-BOCCTAHOBUTENbHBIE CBONCTBA BELWECTB.

NabopatopHas paboTta "OKNCnUTEeNbHO-BOCCTAHOBUTENbHbIE peakumn”

Bonpocsl k 3awute nabopatopHoinTpaboThl

1. Kakvne peakumm Ha3biBalOTCS OKUCINTENbHO-BOCCTAHOBUTENbHBIMMN?

2. Y10 Takoe OKMCNUTENb, BOCCTAHOBUTENb, CTEMEHb OKUCNEHNSA?

3. Kakme npouecchl Ha3blBaloTCS OKMCNEHNEM, BOCCTAHOB/IEHNEM?

4. Tvnbl OKUCNNTENbHO-BOCCTAHOBUTENbHBIX PeakLMi: XxapakTepUCTKa MEXMONEKYNSPHbIX U BHYTPUMONEKYNSPHbIX
OKUCNNTENbHO-BOCCTAHOBUTENbHBIX peakumin. Peakumm omcnponopumoHMpoBaHns.

5. OKMCNMTENbHO-BOCCTAHOBUTENbHAS ABOWCTBEHHOCTb. [1prBECTM NpUMepb! BewwecTs, obnaaarowmx
OKWUCNNTENbHO-BOCCTAHOBUTENbHOW OBONCTBEHHOCTbIO.

6. MocnenoBaTenbHOCTb AENCTBUI MPU UCMONB30BAHUM METOAA 3NEKTPOHHOro HanaHca.

Tewma 5. PacTeopsl.

NabopatopHas paboTa "Pacteopbl. 'moponus conei"

Bonpocebl k 3awute nabopatopHoit paboTbl

. Y10 HasbIBaeTCs rmpoponnm3om conem?

. Kakne conun nogsepratorcs rugponuay?

. Kakne conun He nogsepratotcs rugponuay? Npreenmte npumeps.

. MpvBeanTe NpyMepbl rMAPONN3a Conen No KaTuoHy, No aHMOHY, MO KaTUOHY N aHWOHY.
. OOHOCTYNeHYaTblil U MHOFOCTYNEeHYaThbi TMAPONN3.

. Kakne dpaktopbl BIMAIOT Ha cTeNeHb rmaponnsa conen?

. Hannwwnre ypaBHeHus peakumnin rmgponusa coneit Na2CO3, NH4CI, CH3COONH4 B MonekynspHOM, NOHHOM 1
COKpalleHHOM NOHHOM BMAe.

NoO O~ WD =
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Tema 6. [anbBaHNYECKUE 3NEMEHTHI N PS4 HANPSXEHUA METANIOB.

Na6opatopHas paboTa "lManbBaHMYecKue aNeMeHThbl U psih HanpsSXXeHuid metannos"

Bonpocebl k 3awute nabopatopHoit paboTbl

1. O6bsicHuTe 0bpa3oBaHMe OBONHOIO 3NEKTPMUYECKOrO CNOS Ha rpaHMue MeTann ? pacTBop, BO3HUKHOBEHUWE
9NEKTPOLHOro noTeHumana.

2. Y10 Ha3bIBaeTCS CTaHOAPTHLIM 3N1EKTPOOHBIM NOTEHUMANoM Mmetanna?

3. Pan HanpsixeHuin meTtannos. Kakue BbIBOLAbI MOXHO caenatb U3 NONOXEHNS MeTanna B psgy HanpsxxeHnin?
4. Y10 Ha3blBaeTCS ranbBaHNYECKUM SNEMEHTOM?

5. Tunbl ranbBaHNYECKMX SNEMEHTOB: rafibBaHNYeCcKUii aneMeHT BonbTta, Akobu-IaHnans, KOHLEHTPaLMOHHbINA
ranbBaHWUYecKkuii anemeHT. MNpreeanTe npuMeps.

6. Kak no doopmyne HepHcTa onpenenntb 3Ha4eHne paBHOBECHOIO 3NEKTPOAHOMO NoTeHUmana metanna?
7. Kak paccuntbiBaetca 3C ranbsaHn4eckoro snemeHTa?
8. B 4eM otnnume ranbBaHn4eckoro anemeHTa Akobu-IaHunansa ot snemeHta Bonbta?

Tema 7. Kopposus metannos

NabopatopHas paboTa "Kopposusi metanios"

Bonpocel k 3BlMTE nabopatopHoi paboTsl

1. Yo Takoe koppo3ng metannos? Kakune Buabl koppoaunm metannos Bel 3HaeTe?

2. B 4eM oTAnumns XuMn4eCcKom 1 aNeKTPOXMMMYECKO KOppo3nn?

3. Uto npencrasnsiet coboit xummyeckas kopposus? B kaknx cpegax oHa npotekaeT? MNpuBenute npuMepbl U ypaBHEHNS
peakuuii ra3oBoli KOPPO3MU 1 KOPPO3MM B HESNEKTPONUTAX.

4. KakoB MexaH13M 31eKTPOXMMMNYECKO KOoppo3nun? Buabl nenonspusaumm.

5. Cxema anekTpoxuMmnyeckor koppoaun. Kak Ha3bliBaeTcs NpoLecc 0TBOAA 3NEKTPOHOB C KATOAHbIX y4aCTKOB Mpu
9NEKTPOXUMMNYECKOI KOPPO3nn?

6. KakoBbl MeTObI 3alWMTbl METANSIOB OT KOPPO3UN?

7. Kakne metannbl NpUMEHSAIOTCA B KAYECTBE aHOOHbIX U KaTOOHbIX MOKPbITUIA Ha Xenese?

8. ObbsACHNTE, NOYEMY B aTMOCHEPHbIX YCNOBUSIX LIMHK KOPPOAMPYET, a 30/10TO HET.

2. KoHTponbHas pabora

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

BapuaHT KOHTpObHOM paboThi

1. [1ns aTOMOB 3N1€MEHTOB C NOPSAKOBbIMA HOMepammn 17 1 56 ykaxute cocTtas agep (4MCno NPOTOHOB U HENTPOHOB),
COCTaBbTe 3NEKTPOHHbIE CPOPMY/ibl aTOMOB. YKaXWTE BaneHTHbIE 9NEKTPOHbI, pacnpeaenute nx no KBaHTOBbIM S4Helikam B
CTauVMOHAPHOM 1 BO36YXAEHHOM COCTOSIHUSIX, ONPELENNTE 3HAYEHUSI CMUHOBOW BANEHTHOCTU. K KakoMy 3n1eKTPOHHOMY
CEMEeNCTBY NPUHAANEXUT KaX bl 9N1IEMEHT?

Mcxoos n3 nonoxeHnsa aTUX aNeMeHTOB B rnepuogmnyeckon cucteme MeHneneesa, oxapakTepusynTe nx CBOMCTBA.
SBNSeTCS N Kaxabli U3 HAX METANNIOM UM HEMETANOM, OKUCIIUTENEM MnK BOCcCTaHoBUTENeM? KakoBbl Bbicwas v
HM3Wasn cTeneHn okmcneHns ux atomos? CocTtaBbTe POPMybl OKCUAOB U FTMAPOKCUAO0B, OTBEYAIOWMNX X BbICLIEN
cTeneHn okncneHns? Kakumm KMCnoTHO-OCHOBHBIMU CBOMCTBaMM obnanatoTt aTu coenuHennsa? MNpueeaute ypaBHEHUS
COOTBETCTBYIOWMX peakumin. ObpasytoT 1 faHHble 3NeMEHTbl BOAOPOOHbIE CoeanHeHns? CpaBHUTE CBOMCTBA
COefIMHEeHWIA 0aHHOro 3ieMeHTa CO CBOMCTBAMU aHanornyHbix COeAUHEHUA 31EMEHTOB TOW Xe noarpynmbl
neprvoanyecKom CUCTEMBI.

2. Onpepennte TUN xmMmyeckor cesasm B coeanHeHmsx: NaCl, NH3. B cnyyae koBaneHTHOM NONSPHON UNN MOHHOWM CBA3N
yKaxuTe HanpaeneHne CMeLLEHNS 9NeKTPOHOB. B cnyyae KoBaneHTHON CBA3M MOCTPONTE 9NEKTPOHHbIE CXEMbl MONIEKYT,
CXEMbI NEPEKPbIBAHWS 9NEKTPOHHbIX opbutanein n onpenenute reoMeTpuyHeckyio oopMy MONeKybl.

3. Bblumcnutb ctaHoapTHble N3MEHEHWUS SHTANbMU, SHTPONUU U cBOBOAHOW aHeprun Mbbca Lns XMMUYECKON peakLmu.
O6bsICHNTE XapaKTep U3MEHEHNS SHTANBMNU W SHTPONUK. Bo3MOXHa N1 faHHas peakums npy CTaH4aAPTHBIX YCNOBMSX?

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

4. Paccyntante MaccoByto 1 MOMbHYIO fonu pactBopéHHoro B 100 r BoAb! rAMLEpPUHA, MONSIPHYIO U MONSTbHYIO
KOHLLeHTpaumy COOTBETCTBYIOILErO PacTBOPa, NOBbIWEHNE TeMNepaTypbl KUMEHUS 1 MOHWXEHUE TeMneparypsl
3aMep3aHusi, a Takxke BeNMYMHy OCMOTUYECKOro AaBfieHuns, eCnu MembpaHa nponyckaeT TONbKO MOeKynbl BOAb! U
Temrneparypa onbiTa 25[C. MocrosiHHbIe BOabI: Ko = 0,52 n Kk = 1,86.

5. [lnsi peakumii, CXeMbl KOTOPbIX yKa3aHbl HUXE, COCTAaBbTE YPABHEHUSI METOLIOM 3NIEKTPOHHOro 6anaHca. Ykaxute Tunbl
peakuuin. [Ins Kax oo peakumny yKaxmTe, Kakoe BELLECTBO SBNSETCS OKUCUTENEM, Kakoe - BOCCTAHOBUTENEM

K2Cr207 + SO2 + H2S504 — Cr2(S04)3 + K2S04 + H20

S + NaOH — Na2S + Na2S04 + H20

6. CocTaBbTe MONHYIO CXEMY FrafbBaHWYECKOrO 9NEMEHTA, HANUWNTE YPaBHEHUS SNEKTPOLHbIX MPOLECCOB U BbIYUCINTE
90C:
Mg/MgS0O4, 0,1m//CuSO4, 1m/Cu.
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7. XenesHoe uagenne nokpbITo LMHKOM. Kakoe 3T0 NOKpbITME - KatogHoe nnn aHogHoe? CocTaBbTe 9N1EKTPOHHbIE
ypaBHEHWNs aHOLHOr0 W KaTo4HOro NpoLEeCcCOB KOPPO3WM 3TOr0 N3AEeNns Npy HapyLweHUy NoKPbITUS BO BaXXHOM
Bo3ayxe. Kakve nponoykTbl Koppo3vu 0bpasyoTcs?

8. CocTaBbTe 9NEKTPOHHbIE YPaBHEHUS NPOLECCOB, MPOUCXOASAWMX HA NEKTPO4AX MPU ANEKTPONM3e BOLHOro pacTeopa
anekTponuta NiSO4. Bpems anektponusa ? 2 yaca, cuna Toka ? 3 A. OnekTpoabl MHEPTHbI. Bblumcnnte maccy BelecTs,
BbIOENSIOWNXCS HA 9NeKTpoaax.

9. CocTaBbTe ypaBHEHWNS peakLUid, C MOMOLLBIO KOTOPbIX MOXHO OCYILECTBUTb HUXE NPUBELEHHbIE NPEBPALLEHNS.
Peakuun noHHoro obmeHa 3anuiwmTe B MONEKYISPHOM U MOHHO-MONEKYNsipHON doopme. [ns
OKUCNNTENbHO-BOCCTAHOBUTESNbHBIX PeakLMii COCTaBbTe 3NEKTPOHHbIE YpaBHEHMS MPOLECCOB OKUCEHNS U
BOCCTaHOBJIEHUSI, YKAXNTE OKUCIMTENb U BOCCTAHOBUTENb, Noadepunte KoadpuLMeHTl METOAOM 3NEKTPOHHOro
6anaHca.

Fe — FeO — FeSO4 — Fe(OH)2 — Fe(OH)3

10. Onpegnenute cTeneHb nonMMepusaunn obpasua NoNMBUHMIXIOPUAA CO CpeaHel MonekynsipHo maccoli 62500.
Hanuwwute chopmyny nonumepa 1 ypaBHeHWe peakuunm nonMmepmnsaumm.

Ok3ameH

Bonpochbl k sk3ameHy:

1. CoBpemMeHHas Teopus cTpoeHms atoma. KopnyckynspHO-BONHOBbLIE CBOMCTBA 3/IEMEHTAPHDBIX YACTUL. YpaBHEHUE ae
Bpoiins. MpuHumn HeonpeaeneHHocTu Mein3eHbepra.

2. BonHoBas dpyHkums. YpasHeHue LWpeauHrepa.

3. KBaHTOBbIE YMCna: rnaBHOE 1 opbuTanbHOE. DHEPreTUYECKME YPOBHU 1 MOLYPOBHM.

4. KBaHTOBblE YMCNa: MarHATHOE U CMIMHOBOE. DHEPreTUYecKne ypoBHM, NOAYPOBHU 1 opbuTtany.

5. ®opMbl 3N1eKTPOHHbIX opbuTaneii: s-, p-, d- opbutanu.

6. MpMHUMMbI 3aN0HEeHNs1 aTOMHbIX opbuTanein aToMoB: NpuHUMN MNaynu, npaeuno XyHaa, NPUHUMMN MUHMMYMa SHEPT WU,
7. MakcumanbHas eMKOCTb SHEPreTM4ecKux NogypoBHe. SNeKTPOHHbIE CPOPMYbl CTPOEHMS aTOMOB 3/1EMEHTOB.
I"padprueckoe n3obpaxkeHne aNeKTPOHHOIO CTPOEHMS aTOMOB.

8. MNepuoguyeckuin 3akoH (hopmynuposka) n nepnogudeckas cuctema .M. Menneneesa. lepnoan4HoCTb N3MEHEHMUS
CBOWICTB 3/1IEMEHTOB.

9. Tunbl xuMnyeckon ceasn. OCHOBHbIE MNONOXEHNA METOAA BaNeHTHbIX CBS3el. KoBaneHTHas HenondpHasa xmMmunyeckas
CBA3b.

10. KoBaneHTHas nonsipHas XuMn4yeckas csa3sb.

11. VloHHas xumnyeckas cBsi3b. BogopoaHas cBs3b.

12. Cnocobbl NepekpbiBaHNS 9NEKTPOHHbIX 06/1aK0B: O-CBSI3M U TI-CBSI3M.

13. MMbpuansauns atoMHblx opbutaneit. Tunbl rMbpuamsaummn opbutaneli n NPOCTPAHCTBEHHOE CTPOEHNE MOMEKY.
14. MeTton monekynsipHbeix opbutanein (MO JTIKAO). OcHoBHble nonoxeHus metoga MO JTIKAO.

15. MNocTpoeHne sHEPreTM4eCcKux amarpamm MONeKyn 1 onpeaeneHme KpaTtHoCTH (Mopsaka) CBs3v B COOTBETCTBUM C
metogom MO JIKAO.

16. XvMnyeckas TepmoamHammka. TepmoanHaMmuyeckne qoyHKLmK. MNepBblli 3aKOH TepMOanHaMMKN. BHyTpeHHAS aHeprns
CUCTEMbI. DHTANbLMMS.

17. 3akoH "ecca n cneacTene u3 Hero. Pacyet n3MeHeHNs aHTanbnumn peakumnm. SK30TepMMYECKUE N SHAOTEPMUYECKE
peakuuun. 9HTanbnus obpas3oBaHns BEIWECTBA.

18. Bropoil 3aKoH TepMoanHaMuKn. SHTponus. PacyeTt nameHeHns sHTponuu peakumu. Moctynart MNnaHka.

19. OHeprus ['Mb6ca 1 eé nameHeHve B xoLe peakuun. YCnoBme caMonpon3BoibHOMO NMPOTEKAHUS XMMUYECKIMX pPeakLVii.
Cnocobbl pacyeta aHeprumn M'mbbca. dHeprusi F'mb6ca o6pa3oBaHNs BEIWECTB.

20. XvMunyeckas KnHeTrka. 3agadmn XMMN4eckon KMHeTukn. CKopoCTb XMMMNYECKON peakLnu.

21. 3aBNCUMOCTb CKOPOCTM XMMMNYECKOW peakLmn OT KOHLEHTpauum n ot Temnepatypbl. KnHeTM4eckoe ypaBHeHme.
KoHcTaHTa ckopocTtu peakumm.

22. Xumunyeckoe pasHosecue. KoHcTaHTa paBHoBecus. CMelleHne xummnyeckoro pasHosecus. MNpuHumn Jle-latense.
23. Cnocobbl BbIpaXXeHNst KOHLEHTpaLuy pacTBOPOB.

24. KonnuratueHble CBONCTBA pacTBopoBs. 3akoHbl Payns. Ocmoc. 3akoH BanT-Noddpa.

25. BogopoaHblin nokasatens (pH).

26. N'maponus coneir. PasnuyHble npuMepsl rmaponnsa: rmaponns coneli, 0bpasoBaHHbIX cnabblM OCHOBAHUEM U CUMNBLHOW
KMCNoTOl, cnaboli KNCNOTON N CMNIbHBIM OCHOBaHMEM, cnaboii KUCnoTol 1 cnabbiM OCHOBaHWEM.

27. lucnepcHble cucTeMbl: BbICOKOAMCNEPCHbIE, CpefHeancnepcHble, rpyboamcnepcHole. CBoCTBA KOMNOMAHBIX
pacTBOpPOB.

28. OkmcnnTenbHO-BOCCTaHOBUTENbHbIE peakummn. CTeneHb okucneHns. Okncnutenm n socctaHosntenn. Meton
3MeKTpoHHoro 6anaHca.

29. Trnbl OKNCANTENBHO-BOCCTAHOBUTENbHBIX PEaKLUMiA: MEXMONEKYNAPHbIE, BHYTPUMONEKYNSAPHbIE, peakuum
CaMOOKMNCNEHNSA-CaMOBOCCTAHOBEHNS (AMCNPONOPLMOHNPOBAHMS).

30. OnekTpomHble NoTeHumanbl. MexaHn3M BO3HUKHOBEHWS 3NEKTPOAHOro NoTeHumnana Ha rpaHyiue Metanni-pacteop.
31. BooopogHbii anektpod. CtaHoapTHbIE SNEKTPOL4HbIE NOTeHUManbl. YpasHeHne HepHceTta.

32. Pan HanpsxxeHui MeTannos.

33. NanbBaHu4Yeckuin snemMeHT BonbTa.
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34. lanbBaHnyeckuin anemeHT Akobu-OaHnang.
35. KOHUEHTpaUMOHHBbI ranbBaHnyeckuii anemeHT. 30C ranbBaHN4YeCcKOro aneMeHTa.

36. Koppo3aus MeTannos. XuMmMdeckas v anekTpoxmmmuyeckas Kopposus. Cxema sneKTpOXUMMYEecKon KOppPosnu.
Lenonsipnsauns KucnopoaHas v BoaopoaHas.

37. Koppo3sus npu KoHTakTe AByx MeTannos. Koppo3us npyu HepaBHOMEpPHOI aspaumm.

38. 3awmta MeTannoB OT KOPPO3UN. AHOOHLIE N KATOLHbIE 3aALMTHBLIE METANINIMYECKME NOKPLITUS. MeTon NpoTEKTOPOB.
NHrmbutopbl kopposumu.

39. OnekTponu3 pacnnaBoB 3/1EKTPONNTOB.

40. SnNeKTPoNnM3 pacTBOPOB ANEKTPONUTOB C HEPACTBOPUMbIM (MHEPTHBIM) aHOLOM.
41. DnekTponu3 pacTBOPOB SNEKTPONNTOB C aKTUBHbLIM (PACTBOPMMbIM) aHOLOM.
42. 3aKOHbl 9NeKTponn3a.

43. Obwue ceoiicTBa MeTannoB. Cnocobbl NonyYeHUs MeTansos.

44. OCHOBHble KNnacchl HEOPraHNYecknx coeanHeHnin. OKCuabl: KUCNOTHbIE, OCHOBHbIE, aMdpOTEPHbIE, He3pas3nunyHble.
HomeHknatypa v cBoicTBa OKCUA0B.

45. OcHoBaHwus: knaccudmkaLumsl, HOMeHKnaTypa 1 CBoMCTBa OCHOBaHMA. AMcpoTepHble rugpokcuabl. CTpyKTypHbIE
popMy bl OKCUOOB.

46. Knucnotbl: 6eckucnopogHble, kucnopoaconepxauwme. Ceoctea KMCNoT.

47. Conu: ocHoBHbIe, KUCTble, cpeaHne (HopManbHble). HomeHknatypa, crnocobbl nony4yeHust conein. Xummyeckue
csorcTBa coneit. CTpyKTypHble oopMynbl CONeil.

48. MNonnmepsbl. Knaccudprkauus nonMepos.

49. MeTonpl nonyyeHmnda opraHn4eCckmnx CUMHTeTU4eCknx nonnmmepos. I'IonMMepmsaum, nonvkoHoeHcauus. CteneHb
nonnMepunsadnn.

50. BaxHeliwme nonvMepsbl: NONM3TUNEH, NONMNPONUNEH, NONMBUHUNXNOPUE, TedNOH (doToponnacT-4),
nonMMeTUIMeTakpunar.

6.4 MeTtoouyeckue matepuansbl, onpeanensitowue npowuenypbl oLueHMBaH1Ms 3HaHUA, YyMeHUn, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepu3ytoLLLuX 3Tanbl oopMMpoBaHMA KOMMNETEeHLUI

B K®Y peiicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnunHe (Moaynio)
MOXHO nony4nte Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHnBaeTcs B 50 6annos, nToroeas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 6onee - "3a4TeHo".

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

Lnsa ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos. - "xopoLo".

56-70 6annos - "yL0oBNETBOPUTENbHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUN, HaBbIKOB U (UK) onbiTa Artan | KonnyectsBo
KOHTpOns LesTeNbHOCTU, XapaKTepu3yoLLMx atarnbl OpMUpPOBaHNSA KOMMNETEHLUN 6annos
Cemectp 1

TeKyLLUiA KOHTPONb

Na6opatopHsble [B ayanTopuu, ocHalWEHHOV COOTBETCTBYOWMM 060pyaoBaHeM, obyyatolwmecs
paboTbl NPOBOAST y4e6HbIe 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 1 16
MPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNornin. OLEeHNBAKOTCS 3HaHVe MaTepuana u
yMeHVe NpYMEHSITb ero Ha NPakTVKe, yMeHWsl 1 HaBbiKu No paboTe ¢
060pynoBaHEM B COOTBETCTBYHOWER NpeaMeTHON obnacTu.

KoHTponbHas |KoHTponbHas paboTta NpPoBOAMTCS B Yackl ayauTopHoi paboTel. Obyyatowmecs

paboTa nony4aroT 3a4aHns Onsi NPOBEpPKU YCBOEHUS MpoiaeHHoro Mmatepuana. PaboTa 2 34
BbINOJIHAETCS B MMCbMEHHOM BUAe 1 coaétcs npenogasartento. OueHnBarTCs
BrafeHne matepuanom no teme paboTbl, aHANMUTUYECKME CMOCOBHOCTY, BNaaeHne
MEeToaMu, YMEeHMs U HaBbIKW, HeOOXoAUMble NS BbINOMHEHWS! 3a0aHWiA.

9K3ameH OK3aMeH HaueneH Ha KOMNNEKCHYIO NPOBEPKY OCBOEHMS AUCLIMMINHBI. DK3aMeH 50

MPOBOAUTCS B YCTHOWM WM NUCbMEHHOM GoopMe Mo 6unetam, B KOTOPbIX
colepxarcsi Bonpochl (3afaHus) no scem temam kypca. Obydatowemycsi gaércs
BpeMs Ha noaroToeky. OLueHMBaeTCs BNageHue Matepmanom, ero CUCTeMHoe
0CBOEHMe, CMOCOOHOCTb NMPUMEHSITb HYXHbIe 3HAHUS, HABbIKU 1 YMEHMUS Mpw
aHanuse NPo6AeMHbIX CUTyaLnii 1 PeleHnn NPaKTUYEeCKUX 3aaaHui.

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLUMNINHBI (MOAYNS)
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OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOM nuTepaTypsi.
NuTepaTypa MOXeT ObiTb BOCTYMHAa 0By4aloWmuMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeYaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTeNnbckum buneTam B COOTBETCTBMU C Npasunamu nonb3osaHus HaydHol 6ubnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxanoro n3 n3gaHunini OCHOBHOWM nuTepatypbl  He meHee 0,25 ak3emnngapa AONONHUTENBHON
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHON y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamtcs B MpunoxeHun 2 Kk paboyeli nporpamMme AncUMNAVHbL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu anekTPOoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeyeHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIIHBI (MOAYIIS)

OcHoBbl xuMuK. NHTEpPHET-y4ebHUK. - http://www.hemi.nsu.ru/
OneKTpoHHble pecypcbl Xnummnyeckoro nHetutyta KAY. - hitp://www.kpfu.ru/main_page?p_sub=12946
OnNeKTPOHHBI y4ebHKK No obwel xumun. - http://www.chem-astu.ru/chair/study/genchem/

9. MeToguueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUM/IMHBI (MOOYNS)

PaboTa Ha nabopaTopHbIX 3aHATUSIX NPeAnonaraeT BbiMOMHEHNE SKCMNEPUMEHTANbHON YacTu, aHanmM3 1 0gOpPMIEHNE
MoNy4YeHHbIX Pe3ynbTaTos, 3awnTy nabopatopHoli paboTbl, aKTMBHOE y4acTue B anckyccusix. Mpu noaroToBke K
nabopatopHbIM paboTam crneayeT UCMonb30BaTh METOLMNYECKME YKA3AHWS N0 AUCLMNAUHE, KOTOPbIE BbIOAKOTCS HA
3aHSATNSA B ANEKTPOHHOM BULE B KOMMNbIOTEPHOM KNACCE UKW B ByMaxHOM UCMOMHEHNM B 0BbluHO ayanTopum. K
BbIMOMHEHWUIO 9KCMEPUMEHTANBHOM YacTW CTYAEHT [OMYyCKaeTCs Nnocne KOMIoKBMyMa, porpamma KoToporo U3noxeHa B
METOAMYECKMX YkasaHusix k nabopaTtopHbiM pabotam. OT4eT no nabopaTtopHoit pabote 0POpPMASETCS B OTAENbHO
TeTpamm.

Mpwn paboTe ¢ TepMMHaMy HeobxoaMMo 06palaTbcs K CNOBapsM, B TOM YMcne OOCTynHbIM B IHTepHeTe, HanpuMep Ha
cawnTe http://dic.academic.ru.

Mpu ohopmneHun oTyeTa no nabopatopHbiM paboTam 1 MOArOTOBKE K 3aHATUSIM C PelleHeM 3a8ay MOXeT
noTpeboBaTbCs KanbkynsTop.

Mpw 0byyeHnn Ha 3a04HOM OTLENEeHNUN y4ebHbIM MIaHOM NPEeayCMOTPEHO BbINONHEHNE KOHTPOMbHOM paboThl. 3a4TéHHas!
npenogaeaTeneM KOHTposbHast paboTa ClnyXuT OCHOBaHWEM OJis fonycka K caade ak3ameHa. [pu BbiNonHeHUn n
0CPOPMNIEHUN KOHTPOSIbHOM paboThbl crieayeT NpUaepXMBaATLCS Ceaylowmx Npasus:

-BCe 3a[ayu OONXHbl CTPOro COOTBETCTBOBATL BAPUAHTY M ObiTb PelleHbl B MOCNIeO0BaTeNbHOCTM, YKa3aHHOW B Tabnnue
BApVaHTOB;
-yCnoBus 3a4a4y AOMXHbI OblTb NepenucaHbl B TeTpadb NOMHOCTLIO;

-peweHna 3agay oonXkHbl cogepXxartb KpaTtkme 06 bACHEHUS 1 KOMMEHTapwum K BbINONTHEHHbIM apuoMeTUiecKmm
OEenNCTBUAM, CCbINKN Ha NCMONb30BaAHHbIE npu peweHnn 3aKoHbl 1 Npasunna;

- He06X0AMMO NONb30BATHCS COBPEMEHHOI HayYHOM XUMUYECKO HOMEHKNATYPOIA.

Mpex e 4em NpuCTynaThb K PELIEHUIO TOW UK UHOM 3a4a4uu, crnedyeT n3ydnTb TEOPETUYECKME OCHOBbI AAHHOI0 pasnena
1 YCBOMUTb TOT OO BEM TEOPETUYECKOrO MaTeprana, KoTopbli HE0BXOAMM L1 OCO3HAHHOIO peleHns 3aaadyn. MNMonesHo
03HAKOMWTBCS C PELIEHMSIMU TUMOBbIX 3a4a4 1 MPUMEPOB.

Mpv NoAroToBke k ak3ameHy Heo6X0AMMO ONMPaTbCs, NPeX4e BCEero, Ha KOHCMEKTbl NeKUMii, a TakXe Ha UCTOYHVKN,
KoTopble Bbiny UCMoNb30BaHbI NPW NOAroTOBKE K NabopaTopHbIM paboTam 1 onpocy.

10. NMepeyeHb MHPOPMALMOHHBIX TEXHONOINMIA, UCMOJIb3YEeMbIX MPU OCYLLLECTBIEHUM 06pa3oBaTeNibHOro
npouecca no gucuunauHe (MOOyno), BK/IOUasi nepedeHb NPorpamMMHOro obecneyeHmst 1 UHGOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6XO0AMMOCTH)

MepeyeHb NHOPOPMALIMOHHBIX TEXHOMOI WA, MCMONb3YEMbIX NPU OCYLLECTBNEHNN 0Opa3oBaTeNbLHOro npoLecca no
LMCLMMNIMHE (MOOYNHO), BKNOYAs NEepeYeHb NPOrpPamMMHOro 06ecneyeHns 1 MHPOPMALMOHHbBIX CIPABOYHBIX CUCTEM,
npencTasneH B MpunoxeHun 3 k paboyei nporpamme OUCLUNAUHBI (MOLYNS).
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11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTepuanbHo-TexH14Yeckoe obecneyeHne obpas3oBaTenbHOrO NpoLecca no JUCLUMIMHE (MOLYNio) BKIIKOYAET B cebst
crneyolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0BYYaAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnann3npoBaHHoi Mebesbio (CTonMbI 1
CTY/bS) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3N1eKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun ONns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbix MaTepranos.

MynbTMeguiiHas ayautopus.

KomnbioTepHsbI knacc.

CneumannsmpoBaHHas nabopartopus.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUMN/IMHBI K NOTPE6HOCTAM 00y4YaloLLuXcsi MHBaNWUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

rlpl/l Heobxo0aMMoCT B o6paaoBaTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLIUK O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POPMbl, YO0OHbIe A1 pa3fNYHbIX NONb30BaTenen;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX WK CTPYKTYpPbI,
npenycmoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJisi 06y4atoLwmMxXcsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Cyxa NONyyYani MHGOPMALIMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNEe NPOorpaMMHbIX CPencTB, obecrneynBatoLmx BO3MOXHOCTb OCBOEHNS HABbLIKOB 1 YMEHWIA, (DOPMUPYEMBIX
OVCLUMNMINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSLNOHHBIX
TEXHONOINIA;

- NMPUMEHEHNE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGopMaLum, OpraHM3aunn pasnmyHbIX
(POPM MHTEPAKTVNBHOW KOHTAKTHOW paboThl 0By4arowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb NCNONb30BaHbl AN MPOBEAEHNS BUPTYANbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMNIEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA NS OpraHM3aummn GOopPM TEKYILEro 1 NPOMEXYTOYHOro
KOHTPONS;

- YBENNYEHME NPOLONMIXKXNTENIbHOCTU caa4m oby4atowmMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNbHOCTU COoa4n 3a4éTa unmn aK3ameHa, npoBoaonMoro B NMUCbMEHHOMN poopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHNA oéyqaromerom npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 15.03.04
"ABTOMATM3aLNS TEXHONOMMHYECKMX NPOLLECCOB U MPON3BOACTB"
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Mporpamma gucumnnuHel "Xumns"; 15.03.04 "AsTomMaTnaums TEXHONOrMYECKUX NPOLLECCOB 1 MPOM3BOACTB".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.21 Xumng

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 15.03.04 - ABTOMaTM3aUNS TEXHONOTMYECKMX NPOLIECCOB U NPOV3BOACTB
Mpodounb NOAroTOBKMK:

KBanngpukaumst BeinyckHUKa: bakanasp

®dopma 0byyeHus: Ha 6aze CMNO

SA3bik 0by4eHmns: 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)

JononHutenbHasa nuteparypa:
1. HeopraHunyeckas xumusi [9nekTpoHHbI pecypc]: yuebHoe nocobue / .B. Boromonosa. - Mocksa : Anbgoa-M:
NH®PA-M, 2009. - 336 c.: un. - (MPOPWnb). ISBN 978-5-98281-187-5. Pexum goctyna:
http://znanium.com/bookread.php?book=176341
2. OCHOBbI XMW [DNEKTPOHHBIN pecypc]: y4ebHuk / B.I. MeaHos, O.H. eBa. - Mockea : KYPC: H/L UH®PA-M, 2014.
- 560 c. - ISBN 978-5-905554-40-7 - Pexxum pgoctyna: http://znanium.com/bookread.php?book=421658
3. KoposwuH H. B. O6was xumus [TekcT] : yuebHuk ans By3os / H. B. KoposuH . 9-e nag., nepepab .- Mockea : Beiclas
wkona, 2007 . 557 c. (Mobenutens KoHkypca y4ebHukoB) . Mpun.: ¢. 535-542 . M'pucp MO . - B nep .- ISBN
978-5-06-004403-4 (38 3k3)
4. OnekTpoxmmusi. MeToanyeckue ykasaHusi k nabopatopHelM pabotam/ Cunnens N.5., MaspwH IM.B., OeHncosa T.P.,
XaputoHosa E.A. - Hab. YenHbl: HYM KdY, 2016, 35 c¢. (100 k3 - kadp. Xud)
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Mporpamma gucumnnuHel "Xumns"; 15.03.04 "AsTomMaTnaums TEXHONOrMYECKUX NPOLLECCOB 1 MPOM3BOACTB".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.21 Xumng

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

HanpasneHnune noagrotosku: 15.03.04 - ABTOMaTM3aUNS TEXHONOTMYECKMX NPOLIECCOB U NPOV3BOACTB
Mpodounb NOAroTOBKMK:

KBanngpukaumst BeinyckHUKa: bakanasp

®dopma 0byyeHus: Ha 6aze CMNO

SA3bik 0by4eHuns: pycckuia

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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