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Mporpamma aucuunnmHbl "Xummns"; 23.03.03 "OkcnnyaTtaums TpaHCNOPTHO-TEXHONOMMYECKMX MaLWH 1 KOMMNEKCOB".

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 aucuunnmHbl "Xummns"; 23.03.03 "OkcnnyaTtaums TpaHCNOPTHO-TEXHONOMMYECKMX MaLWH 1 KOMMNEKCOB".

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 npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
Orik-3 FOTOBHOCTbIO MPUMEHATb CUCTEMY (DYHOAMEHTaNbHbIX 3HAHUA (MaTeMaTNYeCKuX,

©CTECTBEHHOHAYYHbIX, UHXEHEPHbIX U 9KOHOMWYECKIMX) ONS MOSHTUGUKaLNUN,
POPMYNNPOBAHUS U PELLEHNSI TEXHUYECKUX U TEXHONOMMYEeCKUX npobdnem
QKCMyaTauuy TPaHCNOPTHO-TEXHONOMMYECKUX MaLWWH 1 KOMMIEKCOB

MNnKk-10 CrocoBHOCTbIO BbIBMpaTh MaTepuanbl ANns MPUMEHEHUS NPU SKCnayaTaumm n
PEMOHTE TPAHCMOPTHBIX, TPAHCMNOPTHO-TEXHOMNOMMYECKMX MaWWH 1 060pyLOBaHNS
Pa3NNYHOro HA3HAYEHNS C YHETOM BAMSIHWS BHELWHWX (DaKTOPOB 1 TpeboBaHwmit
Be3onacHoi, ahPEKTUBHOM aKcnnyaTaLmm U CTOMMOCTH

MK-12 BnageHmeM 3aHaHMaMn HanpasieHUn Noe3HOro UCNoNb30BaHNA NPUPOAHbIX
pecypcoB, SHEPrMM U MaTepuanos Npu aKcnnyatauumn, PEMOHTE N CEPBUCHOM
06CNy>X1BaHUM TPAHCNOPTHBIX M TPAHCMOPTHO-TEXHONOTMYECKMX MALLIVH 1

000pynOBaHNS PA3NNYHOTO HA3HAYEHWS], UX arperaTtoB, CUCTEM U 9NEMEHTOB

Obyqarowmincs, OCBOVBWNIA SUCLANANHY (MOSY/b):
JonxeH 3HaTb:
-OCHOBHbIE MOHATNSA, 3aKOHbI U MOAENN XUMNYECKUX CUCTEM;

-OCHOBHble 3aKOHOMEPHOCTN NPOTEKAHUA XUMNYECKNX peaKLI,I/II7I, XUMNYECKYIO KWHETUKY N TepMOONHAMUKY,
SHEPreTnky XmMn4ecknx npoLeccoB, 3NEeKTPOXNMUIO,

-OCHOBbI CTPOEHUSI U peakUMOHHOI CNOCOBHOCTMN BELLECTB;

-Knaccugukaumio, cBoicTea 1 061acT BO3MOXHOMO NPYMEHEHMST OCHOBHBIX KNIaCCOB HEOPraHN4Yeckmx u
OpraHM4yeckux coeanHeHIA.

JonxeH ymeTb:

-1CnoNb3oBaTh PyHOAMEHTaNbHblE NOHATUS, 3aKOHbI 1 MOAENN KNAaCCUYECKOM U COBPEMEHHOMN XUMINK;
-BbINONHSATL PacyeThl N0 OCHOBHBIM 3aKOHaM XVMUM B XMMUYECKOW TEPMOAMHAMUKE, XMMNYECKOM PaBHOBECUM,
9NEKTPOXMMUUN, XMMUYECKOA KNHETUKE.

HonxeH Bnagetb:

-3HAHNSIMM OCHOBHbIX 3aKOHOB K/1ACCUYECKON 1 COBPEMEHHOW XUMUU;

-3HaHNSIMW CTPOEHNS N peakLMOHHOM CNOCOOHOCTY BELEeCTB;

-MeToaMu 3KCMepPMEHTaNbHOrO UCCNIeA0BaHNS B XUMIW: MIaHMPOBaHKe, NocTaHoBKa 1 06paboTka aKkcrnepmMeHTa.

LonxeH 0eMOHCTPUPOBaTb CNOCOBHOCTb M FOTOBHOCTb:
NPUMEHATb Pe3ynbTaTbl 0CBOEHUS ANCUMNANHBI B NPOXECCUOHANbHON OesTeNbHOCTH.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

LaHHasa oncumnnmHa (mogynb) BKNtoYeHa B padgen "B1.6.9 ducumnnuHbl (Mogynn)" OCHOBHOM NpodheCcCuoHanbHow
0bpasosatenbHol nporpammbl 23.03.03 "9Okcnnyataums TPaHCNOPTHO-TEXHONOTMYECKUX MALIWH U KOMMIEKCOB
(ABTOMOBUNBHBIV cepBUC)" 1 OTHOCUTCS K 6a30BOW (06LWEenpPogeccoHanbHoM) YacTu.

OcBauBaetcs Ha 1 kypce B 1 cemecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHuLLax ¢ ykasaHmemM Kosim4ecrtea 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obydaloLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was Tpyn0EMKOCTb OUCLIMIMNHBI COCTABASET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(oB).
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Mporpamma aucuunnmHbl "Xummns"; 23.03.03 "OkcnnyaTtaums TpaHCNOPTHO-TEXHONOMMYECKMX MaLWH 1 KOMMNEKCOB".

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

CamocrTositenbHasi pabota - 123 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 9 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMNNHBI: 3K3amMeH B 1 cemecTpe.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4yecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buaobl u yachbl
KOHTaKTHOW paboThbl,

Paspenbl oncumnnnHbl / X TPYAOEMKOCTb CamocrositTenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuyeckunelaboparopHble
Jlekumn 3aHATUSA paboTbl

Tema 1. KncnoTHO-OCHOBHbIE 1
1.]oKNCNNTENbHO-BOCCTAHOBUTESbHbIE 1 0 0 2 14
CBOWCTBA BEILECTB.

Tema 2. CTpoeHne atoma 1
2.|neprnogunyeckas cuctema anemMeHToB 1 1 0 0 12
.. Menneneesa.

3 Tema 3. XuMunyeckas cBa3sb n

‘[cTpoeHne monekyn. 1 1 0 0 14

Tema 4. Xummnyeckas TepmognHammka

4. N KNHEeTMKa. 1 1 0 0 14

5.|Tema 5. PacTBopbl. 1 0 0 2 12
Tema 6. [anbBaHNYeCKUE 3NEMEHTHI

6. N psL HaNPSXEHUA MeTannos. 1 0 0 2 15

7.[Tema 7. Kopposunsa metannos. 1 0 0 2 14
Tema 8. SnekTponn3 pacTeopoB U

8. pacnnaBoB 3NEKTPONINTOB. 1 1 0 0 15
Tema 9. BoicokoMonekynsipHble

9. coenvHeHus. 1 0 0 0 13

4.2 CopepxaHue auCUUMNINHLI (MOBYNSA)
Tema 1. KNCNOTHO-OCHOBHbIE U OKUC/TUTENIbHO-BOCCTAHOBUTENIbHbIE CBOMCTBA BELLLECTB.

OCHOBHbIE KNACChl HEOPraHNYECKKX CoenmHeHnin. OKCnabl: KUCNOTHbIE, OCHOBHbIE, aMPOTEPHbIE, coneobpasytoLLme,
6e3pasnunyHble. Kucnotobl: cunbHble, cpenHue, cnabble, OOHO- 1 MHOFOOCHOBHbIE, BECKMCNOPOOHbIE U
kncnopogpocogepxaume. OCHOBaHWS: CUMbHbIE (WeNoYn), cpeHue u cnabble. AMdoTepHble rugpokemapl. Conw:
HopManbHble (CpefHune), Kucnble n OCHOBHble. HomeHknatypa. 'padumyeckme goopmynbl, ofy4YeHe 1 CBOMCTBA.
MpumeHeHne.

OKucnUTENbHO-BOCCTAHOBUTENBHbBIE peakuunn. BaxHelwumne okncnnutenn n BOCCTaHOBUTENN. MeXMoneKynﬂprle n
BYTPUMONEKYNAPHbIE OKNCTNTE/IbHO-BOCCTAHOBUTEIbHbIE peakunn. Peakunn ancnponopunoHnpoBaHnA. MeTon
ANEKTPOHHOIo 6anaHca. 3Ha4yeHne OKUCNNTENbHO-BOCCTAHOBUTESbHbIX peaKLl,VII7I.

Tema 2. CTpoeHue aToma u nepuogumyeckas cucrema anemeHtoB [.U. MeHpeneeBa.

CocTaBHble 4acTy atoma: 840 (MPOTOHbI, HENTPOHbI), 3NEKTPOHbI, MX 3apag 1 Macca. KopnyckynspHo-BonHOBas
npupoga anekTpoHa. YpasHeHue e Bpoiinsg. KBaHTOBO-MexaHuyYeckoe 06bsSICHEHWE CTPOeHMs atomMa. BonHosas
hyHKLMS. KBaHTOBbIE YMcna: rnaBHoe, opbuTanbHOE, MarHUTHOE, CMMHOBOE. ATOMHbIe opbuTtany. MHOroanekTpOHHbIE
atombl. MpuHuwmn Maynu. MNpaeuno XyHoa. MakcmmanbHOE YMCNO SNEKTPOHOB Ha SHEPreTUYEeCKMX YPOBHSIX U
NoOypOBHSIX.

Mepuoanyeckuin 3akoH [. . MeHneneesa, coBpeMeHHas oopMynMpoBka. Puanyeckmnii CMbICH NopsiAKOBOro Homepa
anemeHTa. MNepuoanyeckas cucteMa aneMeHTOB 1 ee CBA3b CO CTPOEHeM aToma. [ocnenoBaTenbHOCTb 3anofHEHNS
3NEeKTPOHHbIX 06onovek atoMoB. CTpyKTypa NEepUOaNYEcKOn CUCTEMbI: Meproabl, FPYNMbl U NOArpynnbl. SNEKTPOHHbIE
ceMeicTea s- , p-, d- 1 f-anemMeHToB. [eprnoanyeckn u HemeproaNYeckn N3MEHSIIOLLMECS CBOMCTBA 3N1eMeHTOB. MNoHsATVe
06 anekTpooTpuLaTENbHOCTH. I3MEHeHVe CBOVCTB 3N1EMEHTOB B MEPUOANYECKON cucTeMe

Tema 3. XuMuueckasi CBi3b U CTPOEHUE MONEKYI.
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Mporpamma aucuunnmHbl "Xummns"; 23.03.03 "OkcnnyaTtaums TpaHCNOPTHO-TEXHONOMMYECKMX MaLWH 1 KOMMNEKCOB".

KoBaneHTHas cBsi3b. OCHOBHbIE MONOXEHWs METOAA BaneHTHbIX cBa3eit (BC). CBOMCTBA KOBANEHTHOM CBA3N:
HanpaBneHHOCTb, HAChIWAEMOCTb. O-, TI-CBA3W. Tunbl rmubpransaunm aToMHbIX opbuTanei n CTpykTypa MOneKy.
MonspHas n HenonspHas KoBaneHTHas cBsi3b. OCHOBHbIE MONOXEHWs METoAa MONeKynsipHbIx opbutanein (MO).
OHepreTnyeckue guarpamMbl pacnpeneneHust aNeKTPOHHOM NIOTHOCTY B Monekynax. [Mopsaok (KpaTHOCTb) CBSI3N.
MprmeHeHne metona MO k Monekynam, 06pa3oBaHHbIM M3 aTOMOB 3NIEMEHTOB MEPBOro U BTOPOro Nepuoaos.

MoHHas cBS3b Kak KpariHui cnyyai nonspusaumm KoBaneHTHoW cBs3n. HeHanpaBneHHOCTb U HEHACBIWEHHOCTb NOHHOW
cBs3u. MNongaprsyemMocTb NOHOB M UX B3aMMHOE nonspuaytollee gerictsme. BogoponHas cBasb.

Tema 4. XuMnuyeckas TepmoaonHaMMKa U KUHeTuka.

OCHOBHbIE NMOHATUS XMMUYECKOM TepMoanHaMuKK. MNepBblii 3aKoH TepMOoaMHaMUKK. DHTanbnus. 3akoH ecca u
cnepncTeue n3 Hero. PacyeT TennoBbiX 30PEeKTOB XMMUYECKUX peakumit. Peakuun ak3oTepMmyeckue v
aHOoTepMMYeckme. SHTponus. BTopoii 3aKoH TepMoAMHAMUKMW. PacyeT N3MEHeHNs SHTPOMNMM B XMMNYECKUX peakLusx.
CBobopnHas aHeprus [mb6ca, camonpon3BonbHbIE Y HECAMOMPOW3BO/NbHbIE MPOLIECCHI.

Xumunyeckas KmHetuka n katanna CKopoCTb XUMUYECKMX PeakLiA U ¢pakTopbl, ee onpepensowmne. Obpatumbie 1
HeobpaTUMbIe XUMUYECKIME NPoLLeCChl. XMUyeckoe 1 ¢ha3oBoe paBHoBecre. dakTopbl, BO3LEWCTBYOWME HA
XUMmM4eckoe pasHoBecue. Katanusatopbl. CyWHOCTb KaTanMTUHeCcKoro LeicTBrs. [TOMOreHHbI 1 reTePOreHHbINR
katanua. MetoLbl NOBLIWEHNS 3IEKTUBHOCTI TEXHONOMMYECKMX NMPOLLECCOB 3a CHET MCMONb30BaHMS KaTann3aTopos.

Tema 5. PacTBOpbI.

PacTteopbl. Cnocobbl BbpaXXeHWin KOHLEHTpaLUmmn pacTBOpoB. PacTBopbl HEaNEKTPONMTOB U X CBOMCTBA. PaBHoBecus B
pacTBOpax 3NeKTPoNUTOB. Teopus anekTponMTMYeckol anccoumaumnn. Boaa kak pacteBopuTteNb, BOAONOArOTOBKA.
BonopoaHbiit nokasatenb 1 ero BIMSIHWE Ha XO4 TEXHONorn4Yecknx npoueccos. M'aponua coneit. OCHOBHbIE Clyyam
rmoponuaa conei. OQHOCTYNEHYaTbIA Y MHOTOCTYMNEHYaTbIi rmaponna. YpaBHEHUS peakumin rmaponnsa B
MOMEKYNSIPHOM, OHHOM 1 COKpaLLeHHOM UOHHOM BuLe. DakTopbl, BAMSIIOWME Ha CTeNeHb rmaponm3a conei.
HeobpaTumblii runponua. MpuMeHeHve ruaponmaa.

Tema 6. MNanbBaHMYECKUE IANEMEHTbI U pAan, HanpsiXXeHU MeTannos.

OnekTpoaHble noTeHumanbl. Bo3HMKHOBEHME NoTeHUMana Ha rpaHuiue MeTan - pacTeop. BooopoaHbli anektpom.
CrtaHpapTHble 3NeKTPoaHble NOTEeHUMaNbl. ANEKTPOXMMUYECKNIA PSL HANPSXeHWU A MeTannos. YpaBHeHue HepHcTa.
"anbBaHM4eckuin aneMeHT BonbTa. ManbBaHnyeckuin aneMeHT Akobu-OaHnans. KOHUEHTPaUWOHHBIA ranbBaHUYecKuit
anemeHT. 3C ranbBaHN4ECKOro anemMeHTa.

Tema 7. Koppo3usi MeTannos.

Buaopl KOppo3un MeTannos. KOppO3I/I9I XnMnyeckas n anekTpoxmmmyeckas, nx ocobeHHocTU. Cxema SﬂeKTpOXI/IMI/Il-IeCKOI}'I
KOoppo3un. AHOLOHOE OKMUCNeHme MeTanna u katogHas genondapusauns. Buapl genongapusaunn: kncnopogHas un
BOOOpPOOHas. KOppO3I/I9I Npwn KOHTakTe OByX MeTainos. 3awuta MeTannos ot Koppo3uun. AHOOHbIE U KaTOOHbIe
3alnTHble MeTann4eckmne NoKpbITUSA. SHeKTpOXI/IMI/I‘-IeCKaFI 3awmnTta. Meton NPOTEKTOpPOB. |/|HFI/16I/ITOpr Koppo3unn.

Tema 8. AneKkTponM3 pacTBOPOB M pacn/iaBoB 3/1IeKTPO/IMTOB.

ONeKTPOoNM3 pacnnaBoB 3NEKTPONMTOB. DNEKTPONN3 PACTBOPOB 3NEKTPONUTOB C PACTBOPVMBIM 1 HEPACTBOPUMbIM
(MHepTHbIM) aHodoM. MocnenoBaTenbHOCTL Pa3psiAKM OHOB B PAacTBOpaXx M pacnnasax aNeKTPonMTOB. 3aKoHbI
ANeKTPONM3a: Nepsbiii, BTOPOI 1 00 beanHeHHbIN 3akoHbl Dapanes. MprMeHeHne anekTponusa. anbeaHnyeckme
MOKPLITUS.

Tema 9. BbICOKOMoneKyHﬂprIe CcoedVHeHwus.

OneMeHTbl opraHmyeckoi xummum. OcobeHHOCTU, CTPOEHNE U KNaccugukaums opraHnyeckmnx coeamHeHuii. Monumeps n
onuromepsbl. OpraHnyeckue u HeopraHnydeckme nonmmepbl. Metoabl Noay4YeHs NONMMEPOB: MOAUMEPU3aLnS,
NnonMKoHAeHcaums, cononumepusauus. CTpoeHvne n ceoiictea nonnmepos. MonekynspHas macca nonMMepos.
3aBMCUMOCTb CBOWCTB NMONMMEPHBIX MaTepranoB 0T COCTasa M CTPYKTypbl. Vicnonb3oBaHne NONMMEPHbIX MaTepranos B
COBPEMEHHbIX TEXHONOrMYeCKMx npoueccax. MNepepabotka nonumepos. BaxHeliwmne NonMMepsbl: NONMATUNEH,
NonMNpPonuIeH, NOANBNHUNXNOPUA, TECONOH (chToponnacT-4), nonnMeTUIMeTakpmunar.

5. NMepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTosITeNbHON paboThl o6yyaroLMxcsa no
AucuunnvHe (Moaynio)

CamocTosiTenbHas pabota 0byyarolmxcs BoINOMAHSETCS MO 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro yyacTns. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMocTosTeNbHYo paboTy. CamoctosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHNE OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecs YnutaroT u
KOHCMEKTUPYIOT y4ebOHYI0, Hay4HYIO 1 CMPABOYHYIO NUTEPATYPY, BbINONHSAT 3afaHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO MO AUCLMMAUHE.

OpraHnzauus caMocTosTenbHol paboTbl 0ByHarowWmxcst pernameHTpyeTcs HOpMaTUBHBIMA OOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsiook opraHn3aumm n ocylecTBAEHNS 06pa3oBaTeNbHON AesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumanmiTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctaa obpasosaHus u Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

am PAEKTPOHHBH
Crpannua 5 ns 14. BBl YHHBEPCHTET
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YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMO yHpEXaeHNs
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOﬂ)KCKOFO) hbenepanbHOro yHmeepcureta

6. POHA, OLLEHOYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMMpoBaHUS B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U HOPM KOHTPONSI X OCBOEHUS

dopma KoHTpons OueHuBaembie
KOMneTeHuUn

Oran TeMmbl (pa3pernbl) AUCLUMUHDI

CemecTp 1
TeKyLLNI KOHTPO/Tb

1. KNCNOTHO-OCHOBHbIE N OKUCANTENBHO-BOCCTAHOBUTESbHbBIE
CBOWICTBa BELLECTB.

5. PacTBopbl.

6. ManbBaHM4YecKne SNeMeHTbl U PsL HANPSXeHUA MeTannos.
7. Kopposausi metannos.

1. KNCNOTHO-OCHOBHbIE U OKUCNNTENbHO-BOCCTAHOBUTENbHbIE
CBOMCTBA BELECTB.

2. CTpoeHune atoMa n nepmoamnyeckas cuctema anemeHTos .M.
MeHneneesa.

. XMmyeckas CBs3b U CTPOEHME MONEKY.

. XnMmyeckasa TepMoamHamMmKa 1 KUHeTrKa.

. PactBopbl.

. FanbBaHW4Yeckune aneMeHThbl 1 pan HanNpPsSXeHUn MeTansos.
. Kopposusa metannos.

. OneKkTponu3 pacTBOPOB M PacnnaBoB 3N1EKTPONNTOB.

. BoicokoMonekynsipHble coeanHeHuns.

1 NNabopatopHble

paboThil Orik-3

5 KoHTponbHas

pabota OrK-3, MnK-12

O©OoONOOOLhW

OK-7, OlK-3, INK-10,

Ok3ameH AK-12

6.2 OnucaHue nokasatenen n KpUTepmes OLLEHUBaAHNS KOMMNETEHLMIA Ha pa3/inyHbIX 3Tanax ux oopMmpoBaHus,
onucaHue LUKan oueHUBaHUs

1 YMEHWS NOMHOCTbLIO
OCBOEHbI. Pesynbrar
nabopatopHoii paboTbi

1 YMEHNS B OCHOBHOM
OCBO€EHbI. Pe3ynbTat
nabopatopHoit paboThl

HeobxonuMble HaBbIKA
N YMEHUS 4acTUYHO
OCBO€HbI. PesynbTar

HeobxoauMble HaBbIKK
N YMEHUSI HE OCBOEHDI.
PesynbTar

MONTHOCTbIO B OCHOBHOM nabopaTopHoii paboTbl |[nabopatopHoii paboTbl
COOTBETCTBYeET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBEeTCTBYeT eé
Lensm. Lensim. COOTBETCTBYET €€ Lensim.

uensam.

Kputepum
®opma OLLeHMBaHUs 3ran
KOHTpoOns

OTnAN4YHO Xopoluo Y nosn. Heyn.

Cemectp 1

TekyLuit KOHTPOIb

NabopatopHble [ObopynosaHue u O6opynoBaHue 1 O6opynoBaHve 1 ObopynosaHue u

pabothl MEeToAbl MICNONb30BaHbl (METOAb! NCMONb30BaHbI [METOAbI HACTUYHO MEeTObl UCMONb30BaHbI 1
npasunbHo. NposiBneHa (B 0CHOBHOM NPasubHO. [MCMONb30BaHbI HenpaBwbHO.
npesocxogHas MposBneHa xopowas  |npasunbHoO. lNposiBneHa |lposeneHa
TeopeTumyeckas TeopeTnyeckas yOOBNETBOpUTENbHAS  |HEYLOBNEeTBOPMTENbHAA
NnoaroToBka. MOAroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoaumble HaBblkn |HeobXxonuMble HaBblky  [MOAFOTOBKA. NoAroToBka.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

CtpaHnua 6 13 14.

A
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CUCTEMATMYECKOE U
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepwana, ymeHue
cB0O60OHO BbINOMHATb
3ajaHus,
npenycMOTPEHHbIE
nporpammon, yceoun
OCHOBHYIO nuTepaTypy 1
3HaKOM C
OOMNOSTHNTENbHOW
nnteparypon,
peKkoMeHO0BaHHOM
nporpammon
OVNCLMNNHBI, YCBOMWN
B3aMMOCBS3b OCHOBHbIX
MOHSATUIA ONCUMNNVHDI B
WX 3HAYeHUN ons
nprnobpeTtaemoi
npogoeccum, NposBun
TBOpPYECKME
cnocobHoCTM B
NMOHUMaHWK, N3NOXEHNM
M UCNONb30BaHMM
y4ebHO-NPOrpamMMHOro
maTtepuana.

y4ebHO-NPOrpaMMHOro
marepuana, ycrnewHo
BbINOAHWN
npenycMOTPEHHble
nporpamMMor 3agaHus,
YCBOW/ OCHOBHY!O
nntepatypy,
PEKOMEH0BaHHYI0
nporpammorn
OMCUMNNWHBI, MoKasarn
CUCTEMATMYECKNIA
Xapaktep 3HaHuii no
OUCUMNNINHE 1
CMocobeH K ux
caMocTosiTENbHOMY
MOMNOMHEHNIO 1
0OHOBNEHNIO B X00€
nanbHeinwer y4ebHol
paboTbl 1
npogoeccnoHasnbHom
NesTeNnbHOCTW.

y4ebHO-NPOorpamMMHoOro
matepvana B obbeme,
HeobxoauMoM ans
JLanbHenwemn yyebbl n
npencrosiwein pabortol
no npodoeccuu,
crnpaBuncs ¢
BbINONMHEHWEM 3adaHWA,
NpPeLnyCcMOTPEHHbIX
nporpammon, 3HakoM c
OCHOBHOW nuTEpPaTypom,
peKkoMeH00BaHHOM
nporpammot
OMCLUMNAWHBI, 0ONYCTWA
MOrpewWwHocTN B OTBETE
Ha aK3aMeHe 1 npw
BbINOMHEHNM
9K3aMeHaLUMOHHbIX
3aaaHuid, Ho obnanaet
HeobXx0ANUMbIMM
3HaHMAMU ONst NX
ycTpaHeHns noa
PYKOBOACTBOM
npenonasaTens.

B 3HAHUSIX OCHOBHOIO
y4ebHO-NPorpaMMHOro
matepwana, nonycTun
NpVHUMNManbHble
owWwunbKM B BbINONHEHWUN
npeaycMOTPEHHbIX
nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXuUTb 00yyeHne
WU NPUCTYNUTb MO
OKOHYaHWn
yHUBEpcuTeTa K
npogoeccroHarnbHom
nesitensHocTM 6e3
OMNONHUTENbHbIX
3aHATUIA NO
COOTBETCTBYIOWWEN
ONCLUMNIINHE.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHas |[paBunbHO BbINONHEHb! |[1paBuibHO BbiNONHEHa (3a4aHust BbINMOMHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpoLeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWwmnbKy. HeyLOBNeTBOPUTESNbHbIN
BNafeHns MatepnanoMm. (HeaHaunTeNnbHble MpoLeMOHCTPMPOBaH  |ypOBEHb BNaaeHuUs
MposiBneHs.l ownbKu. YLOOBNETBOPUTENbHBI  [MaTepuanom.
npeBocxoAHble MpoLeMOHCTPMPOBaH  |ypoBEHb BRaaeHUs MposiBneHs
CrnocobHOCTM XOpOoLWWnii ypoOBEHb mMartepvanom. HepocTaTouHble
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm MPUMEHSATL 3HAHNA U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEe, 3HaHune OCHOBHOrO 3HaumTenbHble Npobenel

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNA U UHbIE MaTepuanbl, HeobxoAuMble NS OLLEHKU 3HaHWUN, yMeHMVI,

HaBbIKOB U (UNK) OnbiTa AEATENIbHOCTH, XapaKkTepu3yoLux atanbl ooOpMUpoBaHuUA KOMMeTeHUuun B npowuecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

Cemectp 1

TekyLLU KOHTPONb
1. JTaBopaTtopHble paboTbi

Tembl 1,5,6,7

Tema 1. KucnoTHO-O0CHOBHbIE U OKUCIMTEbHO-BOCCTAaHOBUTEIbHbIE CBOCTBA BewecCTB.
NabopatopHas paboTa "OKMCIMTENBHO-BOCCTAHOBUTENbHbIE peakumumn”

Bonpocebl k 3awute nabopatopHoit paboTbl
1. Kakne peakunn Ha3blBakOTCA OKUCIINTENbHO-BOCCTAHOBUTENbHBIMA?

2. Yto Takoe oKUcnuTenb, BOCCTAHOBUTENb, CTENEHb OKUCNEHNA?

3. Kakme npouecchl Ha3blBatOTCH OKMCNEHNEM, BOCCTAHOBIEHNEM?
4. Tvnbl OKUCNNTENbHO-BOCCTAHOBUTENbHBIX PEAKLMIA: XapakTEPUCTKA MEXMONEKYNSPHBIX N BHYTPUMONEKYNAPHBIX
OKUCNNTENbHO-BOCCTAHOBUTENBHBIX peakumii. Peakumm omcnponopunoHMpoBaHnS.
5. OKncnuTenbHO-BOCCTAHOBMTENbHAS OBOACTBEHHOCTb. [pnBECTU NpMMepbl BelwecTs, obnanaowmnx
OKUCNNTENbHO-BOCCTAHOBUTENBHOW OBOMCTBEHHOCTLIO.

KETPOHHBH
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6. MocnenoBaTenbHOCTb AENCTBUIA MPU UCMONB30BAHUM METOAA SNEKTPOHHOro HanaHca.

Na6opatopHas pabota "PacTeopbl. Mnaponns conein”

Bonpocebl k 3awute nabopatopHoit paboTbl

. YUTo HasbiBaeTCs rmpponnsom conen’?

. Kakne conu nogsepratorcs runponuay?

. Kakue conu He nogsepratotcs rugponuay? NpusegmTe npumepsl.

. MNpvBeanTe NnpyMepbl rMAPONN3a Conen No KaToHy, No aHNOHY, MO KaTUOHY U aHNOHY.
. OOHOCTYNEeHYaTblil 1 MHOFOCTYMNeHYaTbli TMAPONN3.

. Kakune dbaktopbl BNMSIIOT HA CTENEHb rMAponn3a conen?

. Hanunwwute ypasHeHus peakumnin rugponusa conei Na2CO3, NH4Cl, CH3COONH4 B MonekynsipHOM, NOHHOM 1
COKpalLEeHHOM NOHHOM BuAE.

NOoO O~ WN =

Na6opatopHas paboTa "lManbBaHMYeCcKUe SNEMEHThI U Psif HANPSXEHUA MeTannos"

Bonpocsbl k 3awute nabopatopHoit paboTbl

1. O6bsicHUTE 0bpas3oBaHMe OBOMHOMO 3NIEKTPUHECKOrO COsi Ha rpaHuLe MeTann ? pacTBop, BO3HUKHOBEHWE
9NEKTPOLHOro noTeHumana.

2. Y10 Ha3bIBaeTCA CTaHOAPTHLIM 3N1EKTPOOHBIM NOTEHUMANOM MeTanna?

3. Psn HanpsixeHunin meTannoB. Kakue BbIBOLALI MOXHO cenatb U3 MOMOXEHNs MeTanna B psaay HanpsxxeHnin?
4. Y10 Ha3blBaeTCs ranbBaHNYEeCKUM 3N1EMEHTOM?

5. Tvinbl ranbBaHNYECKMX 3NIEMEHTOB: rafibBaHWYECKNIA aneMeHT BonbTa, Skobu-aHnans, KOHUEHTPaUMOHHbI
ranbBaHUYeCKunin anemeHT. [MNprBeanTe NpMMepbl.

6. Kak no coopmyne HepHcTa onpenenntb 3Ha4eHne paBHOBECHOIO 3NEKTPOAHOMO NoTeHUmana metanna?
7. Kak paccuntbiBaetca 30C ranbBaHM4eckoro anemeHTa?
8. B yeM otnnume ranbBaHnyYeckoro anemeHTa Akobu-Ianunansa ot snemeHta Bonbta?

Na6opatopHas paboTta "Kopposust metannos"

Bonpocsbl k 3awute nabopatopHoit paboTbl

1. Yto Takoe koppo3uns metannos? Kakvne suapl koppoaun metannos Bel 3HaeTe?

2. B 4em 0TAMYMS XMMNYECKOW 1 3NEKTPOXNMNYECKON KOppo3un?

3. Yto npeactaensiet coboli xumMmyeckas koppoans? B kakux cpefax oHa npotekaeT? MpuBeanTe npuMepbl U ypaBHEHUS
peakuuii ra3oBovi KOPPO3MU 1 KOPPO3MM B HESNEKTPONUTAX.

4. KakOB MEXaHU3M 3NEKTPOXMMNYECKOW KOppo3nmn? Buasl genonspusaumm.

5. Cxema anekTpoxuMmny4eckor koppoaun. Kak HasbliBaeTcsl NpoLecc 0TBoAa dNeKTPOHOB C KaTOOHbIX y4aCTKOB Mpu
SNEeKTPOXUMMNYECKOI KOppOo3nn?

6. KakoBbl MeTObI 3aWMTblI METANIOB OT KOPPO3UN?

7. Kakne metannbl NPUMEHSAIOTCA B KAYECTBE aHOOHbIX U KATOAHbIX MOKPLITWIA Ha Xenese?

8. O6bsiCHNTE, NOYEMY B aTMOCHPEPHBIX YCNOBUSX LIMHK KOPPOLMPYET, & 30M10TO HET.

2. KoHTponbHas pabota

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

MprMep BapuaHTa KOHTPONLHOW PaboThl

1. [1ns aTOMOB 3N1EMEHTOB C NOPSAKOBLIMA HOMepammn 17 1 56 ykaxute cocTas aaep (4MCno NPOTOHOB U HENTPOHOB),
COCTaBbTE 3NEKTPOHHbIE (HOPMY/Ibl aTOMOB. YKAXNTE BaNEHTHbIE 9NEKTPOHbLI, PACNpefenuTe nx no KBaHTOBbIM S4elikaMm B
CTauMOHAPHOM 1 BO3OYXAEHHOM COCTOSIHUSIX, ONPEenennTe 3Ha4eHNs1 CMMHOBOW BaneHTHOCTU. K KakoMy 3NeKTPOHHOMY
CEMENCTBY NPUHAANEXUT KaX bl 3N1IEMEHT?

Mcxops n3 nonoxeHns aTMX aneMeHToB B Neproamnyeckor cucteme MeHaeneesa, oxapaktepusyinTe nx CBOMNCTBA.
SIBNsieTCS Nn KaxXabli U3 HAX METaNNoM UM HEMETaNNOoM, OKUCIUTENEM UM BOCCTaHoBUTeNeM? Kakosbl BbiCWas v
HM3WWas cTeneHn okmcneHns ux atomos? CocTtaBbTe POPMyIbl OKCUAOB U MMAPOKCUAO0B, OTBEYAIOWMNX UX BbICLIEN
CTeneHmn okncneHms? Kaknmm KMCnoTHO-OCHOBHbIMK CBOMCTBaMK obnafatT aTu coeduHeHns? MNpuBeauTte ypaBHEHNUS
COOTBETCTBYIOWMX peakumit. OBpasytoT N faHHbIe aNEMEHTbI BOLOPOAHbIE coeanHeHus? CpaBHUTE CBOMCTBA
COeANHEHN [AaHHOro 3NieMeHTa Co CBOMCTBAMM aHanornyHbIXx COeaUHEHNn aNeMEHTOB TOW Xe Noarpynnbi
nepnoan4yecKoin CUCTEMBI.

2. Onpegennte TMN xuMmyeckor cesasm B coegnHeHmsx: NaCl, NH3. B cnyyae koBaneHTHOM NONSPHON UNN NOHHOWM CBA3M
yKaxuTe HanpasfieHe CMeLleHns aNeKTPoHoB. B cnyvae KoBaneHTHOM CBSA3M NOCTPOWNTE NEKTPOHHbIE CXEMbI MOMEKYT,
CXEMbl MEPEKPLIBAHNS SNEKTPOHHbBIX OpbuTanei n onpenennte reoMeTpUYECKyo oOpMy MONEKYIbI.

3. Bbluncnutb ctaHaapTHbIE M3MEHEHUS SHTANbMNUKW, SHTPONMUK 1 CBOBOAHON aHeprum Mbbca ans XMMUYECKON peakLmu.
Ob6bACHMTE XapakTep N3MEHEHNS SHTANLMUN W 3HTPONUK. Bo3MoXHa N faHHas peakums npy cTaHAAPTHBIX YCNOBUSIX?

2C6H12 (x) + 902 (r) — 6C0O2(r) + 6H20 (r)
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4. PaccunTaite MaccoByo U MONbHYO f0nv pacTBopéHHoro B 100 r BOAbI FAMLEPUHA, MONSIPHYIO Y MONSNBbHYIO
KOHLIeHTpaLumy COOTBETCTBYIOILErO PacTBOPa, NOBbIWEHNE TEMMNepaTypbl KUMEHUS 1 NOHUXEHNE TeMneparypsl
3amMep3aHus, a TakXXe BENUYMHY OCMOTMHECKOrO AaBNeHNs, ecnv MembpaHa nponycKaeT TOfbKO MONIEKY bl BOAbI U
Temnepartypa onbita 250 C. MocTosHHbIe Boabl: Ko = 0,52 1 Kk = 1,86.

5. [lns peakumii, CXeMbl KOTOPbIX yKa3aHbl HUXE, COCTAaBbTE YPABHEHUS METOLIOM 3NIEKTPOHHOro 6anaHca. Ykaxurte Tunebl
peakuuii. [Ing Kaxnon peakumn ykaxute, Kakoe BELWEeCTBO SABNSETCH OKUCNUTENEM, Kakoe - BOCCTaHOBUTENEM
K2Cr207 + SO2 + H2S04 — Cr2(S04)3 + K2S04 + H20

S + NaOH — Na2S + Na2S04 + H20

6. CocTaBbTe MONHYKO CXEMY ranbBaHWYECKOro 9NEMEHTa, HANUWNTE YPaBHEHUS 3NEKTPOLHbIX MPOLECCOB U BbIYUCANTE
90C:

Mg/MgSO4, 0,1m//CuS04, 1m/Cu.

7. XenesHoe nagenune nokpbITo LMHKOM. Kakoe 3To NOKpbITME - KatogHoe nnn aHogHoe? CocTaBbTe 91EKTPOHHbIE
ypaBHEHNS aHOLHOr0 U KaTOAHOMO NMPOLLECCOB KOPPO3MMN 3TOr0 N3LEeNNs Npu HapyWeHWN NOKPLITUS BO BNAaXHOM
Bo3ayxe. Kakve nponoykTbl Koppo3nu 0bpasyoTcs?

8. CocTaBbTe 9NEKTPOHHbIE YPaBHEHUS NPOLLECCOB, MPOUCXOASAWMX HA BNEeKTPOo4axX MPU aNEeKTPonmM3e BOLHOro pacTeopa
anektponuta NiSO4. Bpems anektponusa ? 2 yaca, cuna Toka ? 3 A. OnekTpoabl MHEPTHbI. Bblumcnnte maccy BelecTs,
BbILENSAOWNXCS Ha dNeKTpoaax.

9. CocTaBbTe ypaBHEHUS peakLUii, C MOMOLLBIO KOTOPbIX MOXHO OCYILECTBUTb HUXE NPUBEAEHHbIE NPEBPALLEHNS.
Peakuun noHHoro obmeHa 3anuiumTe B MONEKYISIPHON U MOHHO-MONEKYNsSIpHON doopme. [ns
OKUCNNTENbHO-BOCCTAHOBUTESNbHBIX PeakLMin COCTaBbTe 3NEKTPOHHbIE YpaBHEHMS MPOLECCOB OKUCEHNS 1
BOCCTaHOBJIEHUS], YKAXUNTE OKUCNMTENb U BOCCTAHOBUTENb, Noadepute KoadpuLMEHTE METOAOM 3NEKTPOHHOr0
6anaHca.

Fe » FeO — FeSO4 — Fe(OH)2 — Fe(OH)3

10 Onpegenute cTeneHb nonumMepraauun obpasua nonmeuHunxnopuaa [CH2 ? CH(CI) ?]n co cpenHei MonekynsipHou
maccon 62500.

9K3ameH

Bonpochbl K ak3ameny:

1. CoBpemMeHHas Teopus cTpoeHms atoma. KopnyckynspHO-BONHOBbIE CBOWCTBA 3NIEMEHTAPHbIX YacTuL. YpaBHeHUe e
Bpoiins. MprHumn HeonpepeneHHocTm Mein3eHbepra.

2. BonHoBas pyHkuUms. YpaeHeHue WpeguHrepa.

3. KBaHTOBbIE YMCna: rNaBHOE 1 opbuTanbHOE. SHEPreTUYECKME YPOBHU 1 NOLYPOBHM.

4. KBaHTOBbIE Y/CNA: MArHUTHOE U CMIMHOBOE. DHEPrETUYECKME YPOBHU, NMOLYPOBHU 1 opbuTtanm.

5. ®opMbI 3NeKTPOHHLIX opbuTaneii: s-, p-, d- opbutanu.

6. MpMHLMMNbI 3aN0NHEHNS1 aTOMHbIX opbuTanein aToMoB: NpuHUMN MNaynu, npaemno XyHaa, NPUHUMN MUHUMYMa SHEPTUU.
7. MakcumanbHas eMKOCTb SHEPreTM4eckux nogypoBHen. DNeKTPOHHbIE (POPMY/bl CTPOEHMS aTOMOB 3N1EMEHTOB.
"padgonyeckoe n3obpaxeHne SNeKTPOHHOrO CTPOEHNS aTOMOB.

8. MNMepuopunyeckmnin 3akoH (chopmMynmposka) n nepuoamnyeckas cuctema .M. Menneneesa. [epmoamyHOCTb M3MEHEHNS
CBOWCTB 3/IEMEHTOB.

9. Tunbl xuMnyeckoi cBa3n. OCHOBHbIE MONOXEHNA METOAA BaNeHTHbIX CBs3el. KoBaneHTHas HenondpHasa xmMmmdeckas
CBA3b.

10. KoBaneHTHas nonspHas XuMnyeckas cBsa3b.

11. VloHHas xumnyeckas cBsA3b. BooopooHas cBa3b.

12. Cnocobbl NepekpbIBaHNS NEKTPOHHBIX 06N1aKOoB: 0-CBS3M U TI-CBSA3M.

13. MMbpuansauns atoMHblx opbutaneit. Tunel rMbpuamsaumm opbutaneli n NPOCTPAHCTBEHHOE CTPOEHNE MOMEKY.
14. MeTog monekynsipHeix opbutanein (MO IKAO). OcHoBHble nonoxeHus metona MO JIKAO.

15. lNoCcTpoeHne aHepreTnYecknx auarpamm MOneKyn 1 onpeneneHne KpaTHOCTM (Mopsaka) CBS3m B COOTBETCTBUM C
meTtomom MO JIKAO.

16. XuMmnyeckas TepmognHammka. TepmoanHammnyeckne oyHkUMK. MNepBbii 3aKOH TepMoanHaMUKK. BHYTpeHHSS aHeprus
CUCTEMbIl. DHTaNbMMS.

17. 3akoH Necca n cnencTeme U3 Hero. PacyeT n3aMeHeHust aHTanbnnm peakunn. 3K30TepMW-IeCKI/Ie n aHgoTepMmmnyeckmne
peakunn. OHTanbnus 06paSOBaHI/I9I BelecTBa.

18. Bropoi 3akoH TepMoanHaMuKn. SHTponus. PacyeTt nameHeHns sHTponuu peakumu. Moctynart lMNnaHka.

19. SHeprus Mmb6ca 1 eé n3MeHeHVe B X04e peakuuu. YCroBrne caMmonponsBOnbHOMO NPOTEKAHNS XUMUYECKUX PeaKLU.
Cnocobbl pacyeTa aHeprum 'mb6ca. dHeprusi Mmbbca 06pasoBaHns BeLeCTB.

20. XuMnyeckas KMHeTuka. 3agaqym XMMUYEeCKOm KUHETUKN. CKOpOCTb XUMUYECKOM peakunn.

21. 3aBMCUMOCTb CKOPOCTU XUMUYECKOW peakLnm OT KOHLIeHTpaumm 1 ot Temnepartypbl. KuHeTnyeckoe ypaBHeHue.
KoHcTaHTa ckopocTh peakumu.

22. Xumunyeckoe pasHosecue. KoHcTaHTa pasHosBecus. CMelueHne xummnyeckoro pasHosecus. MNpuHumn Jle-llatense.
23. Cnocobbl BbIpaXeHNs KOHLEHTPaLUy pacTBOPOB.

24. KonnuratumeHble CBOWCTBA pacTBOpoB. 3akoHbl Payns. Ocmoc. 3akoH BaHT-INodhdha.

25. BopopogHbii nokasartens (pH).
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26. M'moponus coneii. PasnuyHble npuMepbl rMOponn3a: rmaponns coneli, o0bpasoBaHHbIX cnabbiM OCHOBaHUEM U CUTNbHOW
KucnoTomn, cnabor KUCAOTON N CUNbHLIM OCHOBaHWEM, cnaboi KMCNoTol 1 cnabbiM OCHOBaHMWEM.

27. [lncnepcHble CUCTEMbI: BbICOKOAUCMEPCHbIe, CpeliHeancnepcHble, rpyboancnepcHble. CBONCTBA KOMMOUOHbIX
pacTBOPOB.

28. OKMcnnTEeNbHO-BOCCTAHOBUTESBbHbIE peakuunn. CrteneHb okncneHus. Okucnutenn n socctaHosutenn. Meton
9NIEKTPOHHOIo 6anaHca.

29. Tunbl OKUCNNTENBHO-BOCCTAHOBUTENbHBIX PeakLUnii: MeXMONEKYNSAPHbIE, BHYTPUMONEKYNSAPHbIE, peakuum
CaMOOKMCNEHNA-CaMOBOCCTAHOBEH NS (ANCNPONOPLMOHNPOBAHWS).

30. OnekTpoaHble noTeHumanbl. MexaHnam BO3HVKHOBEHUS 9NEKTPOLHOrO NOTEHLMaNa Ha rpaHyLe MeTanni-pacTBop.
31. BonopogHbiii anektpon. CtaHoapTHbIE SNEKTPOLAHbIE NOTeHuManbl. YpasHeHne HepHceTta.

32. Pag HanpsxxeHui MeTannos.

33. NanbBaHuyeckunii anemeHT BonbTa.

34. anbBaHU4Yecknii anemMeHT Skobu-IaHnans.

35. KoHUEeHTpaUMOHHbI ranbBaHnyeckuii anemeHT. 30C ranbBaHN4YeCKOro aneMeHTa.

36. Koppo3aus metannos. XuMmnyeckas 1 anekTpoxmmmyeckas Koppoaus. Cxema anekTpoXuMUYeCcKoin KOpposmu.
Jenonsapunsauus KuCnoponHas u BOgopoLHas.

37. Koppo3awns npv KoHTakTe AByx MeTanioB. Koppo3vsi npu HepaBHOMEPHO aspaumm.

38. 3awmTa MeTannoB oT KOPPOo3un. AHOLHbIE M KaTOOHbIE 3aWUTHLIE METANNIMYECKME NOKPbITMS. MeTon NpoTEeKTOPOB.
NHrmbutopbl Kopposunu.

39. OnekTponn3 pacniaBoB 3EKTPONUTOB.

40. DnekTponu3 pacTBOPOB SNEKTPONNTOB C HEPACTBOPUMBIM (MHEPTHBIM) aHOOOM.
41. DnekTponu3 pacTBOPOB SNEKTPONNTOB C aKTUBHbLIM (PaCTBOPMMbIM) aHOLOM.
42. 3aKOHbl 9NeKTponn3a.

43. Obwwe ceoricTBa MeTanioB. Cnocobbl Noy4eHus MeTansos.

44. OCHOBHble KNlaccbl HeOpraHM4ecknx coeanHeHunin. OKcuabl: KUCOTHbIE, OCHOBHbIE, aMdpOTepHble, HeapasfnnyHble.
HomeHknaTypa v cBOWMCTBA OKCWIO0B.

45. OcHoBaHus: knaccudmkaums, HOMEHKNAaTypa 1 CBOMCTBa OCHOBaHU. AMCpOTEpPHbIE rMapokcnabl. CTPYKTYpHbIE
popMynbl OKCUOOB.

46. Kucnotbl: 6eckmcnopofHble, kucnoponcogepxaiume. CBoincTea KMCNoT.

47. Conun: OCHOBHble, KMUCNble, CpeaHue (HopManbHble). HomeHknatypa, cnocobbl nonyyeHus conei. Xummnyeckme
ceonctea conei. CTpyKTypHble PopMynbl COneil.

48. MNonnmepsbl. Knaccudprkauus nonMmepos.

49. MeTtoabl nony4eHns opraHnM4eCkKnxX CUHTETU4eCKNX NoMMepoOB. I'IonMMepmsauM;!, nonukoHaoeHcauusi. CteneHb
nonnMepunsaunn.

50. BaxHeliwne nonuMepbl: NOAMATUEH, NONMNPONUIEH, MONMBUHUNXNOPWA, TEdONOH (doToponnacT-4),
nonuMeTUnMeTaKpunar.

6.4 MeTtoaouyeckue marepuansl, onpegensoLwime npouenypbl oLLleHMBaHUA 3HaHUNA, YMEeHUIN, HaBbIKOB U (UNK)
onbiTa fesATeNIbHOCTU, XapaKTepu3yroLLLUX 3Tanbl oopMMpPOBaHUA KOMMNETEeHLUI

B K®Y pelictByeT 6annbHo-periTUHroBas cucteMa oLeHKN 3HaHuiA obydatowmxcs. CyMMapHo no aucumninHe (Moaynio)
MOXHO Nony4ntb Makcumym 100 6annoB 3a CEMeCTp, U3 HUX Tekylas paboTta oueHnsaetcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.

[ns 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

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

Insa ak3ameHa:

86 H6annos v 6onee - "OTANYHO".

71-85 6anno. - "xopolwo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HaAHUN, YMEHUN, HaBbIKOB U (UK) onbiTa Ortan | Konnyectso
KOHTpOnNs LesATeNbHOCTU, XapaKTepusyoLLMx atanbl opMUpOBaHNSA KOMMNETEeHLUN 6annos
Cemectp 1

TeKkyLLUA KOHTPONb

NabopatopHble (B ayantopun, ocHalwéHHOM cooTBETCTBYOWMM 060pyaoBaHMeM, obyyatowmecs
paboTbl NPOBOAST y4e6HbIE IKCNEPUMEHTBI U TPEHUPYIOTCS B MPUMEHEHUM
NPaKTUKO-OPUNEHTUPOBAHHBIX TEXHONOrMiA. OLEHNBAIOTCS 3HaHWE MaTepuana u
YMEHVE NPUMEHSITb ero Ha NPaKTVKe, YMEHWs 1 HaBbiku Mo paboTe ¢
obopyLoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

—_
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoit pabotbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NPOBEpPKU YCBOEHUS NpoiiaeHHoro Mmatepuana. PaboTa 2 34

BbINOSIHAETCS B MUCbMEHHOM BULE U cOAETCS npenogasartento. OueHuatotcs
BnageHue matepuanom no teme pa6OTbI, aHannTn4yeckune CI'IOCOﬁHOCTVI, BnageHve
MeTonamun, yMeHnsa U HaBblKW, HeobxoOuMble ONs BbIMONHEHUS 3a0aHWA.

dk3ameH OK3aMeH HaLeneH Ha KOMMIEKCHYIO0 NPOBEPKY OCBOEHUS OUCUMMNHBI. DK3aMeH 50
MPOBOAWTCS B YCTHOM NN NCbMEHHOM dhopMe no BuneTtam, B KOTOPbIX
coepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obydyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCcs BNafeHue Matepunanom, ero CUCTEMHOE
0CBOEHUE, CNOCOOHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABBIKU U YMEHUS Npu
aHannae NpobnemMHbIX CUTyaunin U peleHnn NPakTUYecKnx 3aaaHunii.

7. MepeueHb nuTeparypbl, HEO6XOAMMOWN OJ1i OCBOEHUS OUCLUMINHBI (MOLYNSA)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [ONONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 00y4atowmnMcs B OAHOM U3 ABYX BapuaHToB (NMM60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6GnbnnoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoBoi TOUKM NpW BBEAEHNM 00yHaIOLLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTeME "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCMONb30BaHMM NeYaTHbIX U3LaHWA BBNNOTEYHBIN
hOHL [OMKEH BblTh YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatoulerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U OOMNONHUTENBHON y4eBOHON NTepaTtypbl, HEOOXOANUMON N1 OCBOEHUS AUCLMMNAVHBI (MOayns),
HaxoamuTcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHU YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu snekTPOHHbIX U3OaHWA U NPU N3MEHEeHM KOMNeKToBaHUsS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI AUCLUMNIINHBI (MOAYIS)

OcHoBbl XuMuK. VIHTEPHET-y4ebHMK. - http://www.hemi.nsu.ru/
OneKTPOHHblE pecypcbl Xummnyeckoro nHetutyta KAY. - hitp://www.kpfu.ru/main_page?p_sub=12946
ONEeKTPOHHBI y4ebHWK No oblwei xumun. - http://www.chem-astu.ru/chair/study/genchem/

9. MeToguueckue ykasaHusl oisi 06y4aroLLMXCS MO OCBOEHMIO AUCLUMN/IMHBI (MOOYNS)

PaboTa Ha nabopaTopHbIX 3aHATUSIX NPeAnonaraeT BoiMOMHEHNE SKCMNEPUMEHTANBHON YacTu, aHanM3 1 0goOPMIIEHNE
MONy4YeHHbIX Pe3ynbTaTos, 3awnTy nabopatopHoli paboTbl, aKTMBHOE y4acTue B anckyccusix. [Npu noaroToBke K
nabopaTtopHbIM paboTam cneayeT UCMonb30BaTh METOLNYECKME YKA3aHWS N0 AUCLMUMNAUHE, KOTOPbIE BbIOAKTCS Ha
3aHSTNSA B 3NEKTPOHHOM BULE B KOMMBIOTEPHOM KNACCE UK B ByMaxHOM UCMOMHEHNUW B 06bl4HONM ayanTopum. K
BbIMOMHEHUIO 9KCMEPUMEHTANBHOM YacTW CTYAEHT [OMYyCKAeTCs NMocne KOMIoKBMyMa, Mporpamma KOToporo U3noxXeHa B
METOAMNYECKMX YKasaHusix Kk nabopaTtopHbiM pabotam. OT4eT no nabopaTopHoit paboTe 0OPOPMASETCS B OTAENbHO
TeTpamm.

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

Mpu ochopmneHun oTyeTa no nabopatopHbiM paboTam 1 NMOArOTOBKE K 3aHATUSIM C PelleHeM 3a8ay MOXeT
noTpeboBaTbCs KanbKynsTop.

Mpu NoAroToBKe K aKk3ameHy HeoBX0AMMO ONMpPaThCs, MPEeXae BCero, Ha KOHCMEKThl NEKUWA, a TakXe Ha NCTOYHIIKM,
KoTopble 6binn UCMoNb30BaHbl NPV NOAroToBKe K nabopatopHbIM paboTam, onpocy.

Mpwn 0byyeHnn Ha 3a04HOM OTLENEHNUN YHEOHBIM MIAHOM NPELYCMOTPEHO BbINONHEHNE KOHTPOMIbHOM paboThl. 3a4TéHHas
npenogaeaTeneM KOHTPOnbHas paboTa CiyXnuT OCHOBaHWEM OJisl [ONycKa K caade ak3ameHa. [pu BbINonHeHun u
0ChOPMIIEHUN KOHTPOSNBHOM paboThbl CrneayeT NPUAEPXMBATLCS CEOYIOWMX NPaB:

-BCe 3a4a4n 0OIXHbl CTPOro COOTBETCTBOBATb BaApPUaHTY U ObITb pelweHbl B nocnenoBaTtesibHOCTH, YKaSaHHOIZ B Tabnuue
BApPUaHTOB;

-ycnosus 3ana4y OONXHbI 6bITb nepenncaHbl B TeTpaib NONHOCTbIO;

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

2AE
Ctpannua 11 13 14, Il YHH
s CFMALIMG

AR 5 AN LM O



Mporpamma aucuunnmHbl "Xummns"; 23.03.03 "OkcnnyaTtaums TpaHCNOPTHO-TEXHONOMMYECKMX MaLWH 1 KOMMNEKCOB".

-peweHnsa 3agay OONIKHbl COAepXaTb KpaTtkmne 006 BbSACHEHUS © KOMMEHTapWum K BbINONTHEHHbIM apudoMeTUYecKmM
OEeNCTBUAM, CCbINKN HA NCMOMb30BaHHbIE npwn peweHnn 3aKoHbl 1 npasnna;

- He06X0AMMO NONb30BaTLCS COBPEMEHHOM HayYHOI XMMUYECKON HOMEHKNATYPOM.

Mpexae YeMm NpucTynaTb K PELEeHNO TOW UK UHOM 3aaa4uu, cnemyeT N3ydnTb TeOPETUYECKME OCHOBbLI AaHHOIo pasnena
1 YCBOMUTb TOT 06 BEM TEOPETUYECKOro Mateprana, KoTopblii He06X0AMM L)1 0CO3HAHHOTO peleHns 3aaadyn. MNMoneaHo
03HAKOMUTBCS C PELIEeHMSIMU TUMOBbIX 3a4ay 1 MPUMEPOB.

10. MepeyeHb MHGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJNb3YeMbIX NMPU OCYLLECTBNIeHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Moayno), BKJaUas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, MCMONb3YEMbIX MPU OCYILECTBAEHMN 06pa30BaTENBHOO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPorpaMMHOro obecrneyeHns n HGOPMALIMOHHbBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKomn 6a3bl, He06X0AMMOW ONs OCyLUEeCTBNeHUs o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKtoYaeT B cebs
cnenyrolye KOMMOHEHTbI:

MoMelleHnst 015 CaMOCTOSITEeNbHOM PaboThl 0B6YYAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamTopun 1S KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNELManM3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbIX MaTepranos.

MynbTMeguiiHas ayoutopus.

KomnbtoTepHbIii knacc.

CneumanusmpoBaHHas nabopartopus.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNWUA0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

I'Ipvl Heobxo0aMMoCT B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme MetTonbl U TEXHONOrnu, obneryatouime
BOCNpUATUE UHPOopMaLnUK o6y'-|a+ou1|/|M|/|o;| nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[4aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE NS PA3NNYHbIX NOfb30BaTENEN;

- CO30aHNEe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMmoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCcTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJs 06y4atowmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl LA C HAPYLWEHUAMU CyXa NOMyyYani MHGOPMaLLMIO BU3YaribHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNEe NPorpaMMHbIX CPencTs, obecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIMIA;

- NMPUMEHEHWE OUCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHgopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne ONCTaHUMOHHbIX o6pa305aTeanb|x TEXHONOrin ang opraHusauum oopM TeKYLLEro 1 NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOIKXNTENIbHOCTU cAaqm oby4atolwMcst UHBaANULOM UK NILOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAONIXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposBoaonMoOro B NMUCbMEHHOMN doopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHON doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOLONXMNTENBbHOCTU BbICTYMEHNS 0ByyatoLerocs Npu 3awmTe KypcoBoi paboTbl - He 6onee Y4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusMu ®IFOC BO u yuebHbIM nnaHoM no HanpasneHuto 23.03.03

"9KkcnnyaTaums TPaHCNOPTHO-TEXHONOMMYECKMX MALLWH 1 KOMANEKCOB" U NPOUAio NoaroToBky "ABTOMOBUNbHBIN
cepsuc".
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Mporpamma aucuunnmHbl "Xummns"; 23.03.03 "OkcnnyaTtaums TpaHCNOPTHO-TEXHONOMMYECKMX MaLWH 1 KOMMNEKCOB".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.9 Xumus

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 23.03.03 - SkcnnyaTaums TpaHCNOPTHO-TEXHONOIMYECKUX MAWWH 1 KOMONEKCOB
Mpogounb NoAroToBKM: ABTOMOBMIIbHLIN CepBUC

KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: 3a04HOE

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)

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]: y4ebHuk / B.I. MeaHoB, O.H. leBa. - Mockga : KYPC: HULL UHDPA-M, 2014.
- 560 c. - ISBN 978-5-905554-40-7 - Pexxum poctyna: http://znanium.com/bookread.php?book=421658
3. KopoeuH H. B. Obwas xumust [TekcT] : y4uebHuk anst By3os / H. B. KoposuH .? 9-e n3a., nepepab .? Mocksa : Beicwas
wkona, 2007 .? 557 c. ? (Mobenmtens KoHkypca y4ebHukos) .? Mpun.: ¢. 535-542 .7 Mpuch MO .? B nep .? ISBN
978-5-06-004403-4 (38 ok3)
4. AnekTpoxmmus. Metoanyeckume ykasaHus k nabopatopHeim pabotam/ Cunnens W.4., MaspwH IM.B., Oexucosa T.P.,
XapwutoHoBa E.A. - Ha6. YenHbl: HYU KDY, 2016, 35 c. (100 ak3 - kagp. Xnd)
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Mporpamma aucuunnmHbl "Xummns"; 23.03.03 "OkcnnyaTtaums TpaHCNOPTHO-TEXHONOMMYECKMX MaLWH 1 KOMMNEKCOB".
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.9 Xumus

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

Hanpasnenue nogrotosku: 23.03.03 - SkcnnyaTaums TpaHCNOPTHO-TEXHONOIMYECKUX MAWWH 1 KOMONEKCOB
Mpogounb NoAroToBKM: ABTOMOBGMIIbHLIN CepBUC

KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: 3a04Hoe

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.
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