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Mporpamma aucumnnuHbl "Xumus n akonorms"; 43.03.01 "Cepsuc”.

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 aucumnnuHbl "Xumus n akonorms"; 43.03.01 "Cepsuc”.

Mporpammy omcuunnuHel paspaboTan(a)(n) LOUeHT, K.H. (poueHT) Cunnens U.4. (Kadenpa xumum u akonoruu,
NHxeHepHo-cTponTensHoe otaeneHue), IYSippel@kpfu.ru ; ooueHT, K.H. (aoueHT) Pasynand O.1. (Kadenpa xmmmm n
aKonoruu, NHxeHepHo-cTpoutensHoe otaeneHne), DDFazullin@kpfu.ru

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

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUun npuobpeTaeMor KOMNETEHLUN
OK-8 FOTOBHOCTbIO M0/1b30BATbCA OCHOBHLIMW METOAAMN 3aLLUTLI MPON3BOLCTBEHHOIO

nepcoHana u HaceneHnsl OT BO3MOXHbIX NOCNENCTBUIA aBapuii, KatacTpod,
CTUXUIAHBbIX 6eOcTBuUiA

OriK-1 CnocobHOCTbIO pelaTtb CTaHaapTHbIe 3a4a4M NPOgIECCHMOHANIbHON 0eATeNbHOCTY Ha
OCHOBE UHGOPMALIMOHHO 1 B1bnnorpadonyeckoi KynbTypbl C MPUMEHEHUEM
NHPOPMALIMOHHO-KOMMYHUKALIMOHHBIX TEXHONOTMIA U C Y4ETOM OCHOBHbIX
TpeboBaHUi NHPOPMaLIMOHHOK 6e30NMacHOCTU, UCMONb30BaTb Pa3fnNyHble
MCTOYHUKN MHCpopMaLum o o6 bekTy cepsurca

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):

JonxeH 3HaTb:

- OCHOBHbIE 3aKOHbI XMMUUN, TEPMUHBI U ONPeaeneHns;

- OCHOBHblE METOAbI 1 CNOCODbI PELEHNS XUMAYECKMX 3a4aY;

- OCHOBbI y4eHus o buocdoepe,

- rnobanbHble 9KONOrnvyeckne npobnemel,

- HOpMaTnBHO-NpPaBOBble OCHOBbI 1 METOAbl OXpaHbl 0prxarou.te|7| cpenbl;

- NPVYMHbI BO3HWKHOBEHUS aHTPOMOMEHHbIX HAPYLIEHW OKpyXatowei cpelbl (hakTopsbl,

- cnocobbl LOCTUXEHUS YCTONYMBOrO Pa3BUTUS;

- OCHOBHbIE MOHSTWSA, 3aKOHbI 1 MOJENUN 3KONOrnK;

JonxeH ymeTtb:

- NPVMEHATb 3HAHUS MO XMMUW B CBOE NPOCDECCUOHANBHON OEeATENbHOCTY;

- OPVMEHTNPOBATLCS B XMMUYECKOM UHGPOPMALIMM B CBOE NPOtECCUOHANbHOM AeATENbHOCTH

- OLLEHMBATb 9KOMOMMYECKMIA YPOH 1 ylwepb 0T 3arps3HeHNst oKpyXXatolei cpelbl NPy BbINMONHEHUN CBOMX
PYHKLMOHANbHBIX 006513aHHOCTEN 1 NPY YPE3BbIYAMHbBIX CUTYaLMSIX;

- rpaMOTHO peann3oBaTb HOPMATUBHO-MPABOBLIE aKThl NPY PaboTe C 9KONOrMYECKOW [OKYMEHTALMEN;
HonxeH Bnagetb:

- KYNbTYPOW MbILWNIEHMS, COCOBHOCTLIO K BOCMPUSATUID, aHANN3y MHCpopMaLLK;

- HaBbIKaMU NCMOMNb30BaHNS OCHOBHbIX XMMUYECKNX 3aKOHOMEPHOCTEN 1 NPUHLUMMNOB MX NPUMEHEHNS B NpoLecce
npodreccuoHanbHOM AesTenbHOCTH

- METOL0M0TMYECKMMM MOAX0AAMU K M3YYEHMIO OKPYXaoLWel cpenbl;

- OCHOBaMW 9KOJMIOFMYECKOro BOCMUTAHMUS, 3KOMOrMYECKMM MUPOBO33PEHEM;

- MeTonamy Beibopa pauuoHanbHOro crnocoba CHUXEHUS BO3OENCTBMS Ha OKPYXatoLyo cpeay.
LonxeH neMOHCTpUpPoBaTb CNOCOBHOCTb U FOTOBHOCTD!

MPUMEHSTb MONYyYEHHbIe 3HaHWSI HA NPaKTWKe

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHas gncuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.5.9 OucumnnnHbl (Mogynn)" OCHOBHOM NpodecCuoHanbHom
obpaszoBatenbHoii nporpammel 43.03.01 "Cepeuc (CepBuUC aBTOTPAHCMOPTHBIX CPELCTB)" 1 OTHOCMTCS K 6a30BOW
(0bwenpodeccuoHanbHoM) YacTu.

OcsauBaetcs Ha 1, 3 kypcax B 1, 6 cemecTpax.

3. O6bem gucuunanHbl (MOayns) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNleHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmMxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUN) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs
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Mporpamma aucumnnuHbl "Xumus n akonorms"; 43.03.01 "Cepsuc”.

O6was Tpyn0EMKOCTb AUCLIMIMINHBI COCTABASET 6 3a4eTHbIX(ble) eauHML(bl) Ha 216 yaca(oB).

KoHTakTHas paboTa - 72 4aca(oB), B TOM Yucie nekuun - 36 4aca(oB), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopatopHble paboTbl - 36 Yaca(oB), KOHTPOb CAMOCTOSTENbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 108 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLUUMNMUHDL: 3k3aMeH B 1 ceMecTpe; 3a4eT B 6 ceMecTpe.

4. CopepXaHue OUCLMIMINHDBI (MOAYNS), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) C ykasaHMeM OTBEA,EeHHOro Ha
HUX KONMYECTBa aKafleMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckui niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl NO AUCLUNANHE (MOBYNIO)

Bugabl n yachbl
KOHTaKTHOW paboThbl,
Pasnenbl puCUMNINHLI / MX TPYA0EMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pabortbl
Tema 1. KNcnotHo-0CHOBHbIE U
1. [oKNCNUTENBHO-BOCCTAHOBUTENbHbIE 1 0 0 4 8
CBOWCTBA BELWECTB.
Tema 2. CtpoeHune atoma un
2 XMMn4eckas CBsi3b. 1 4 0 2 8
Tema 3. Xummnyeckas TepmoanHammka
8. N KMHEeTUKa 1 2 0 0 8
Tema 4. PacTteBopbl U gncnepcHble
4. CUCTEMDI 1 2 0 2 8
Tema 5. [anbBaHNYECKNE BNEMEHTbI
5. N pAn HaANPSXXEHWN METANNOB. 1 2 0 4 8
6. [Tema 6. Koppoaus metannos 1 2 0 4 6
Tema 7. OnekTponu3 pacTeopos U
£ pacnnaBoB 3N1EKTPONNTOB 1 2 0 2 8
8. |Tema 8. Obwue cBoOCTBa METANNOB 1 2 0 0 9
Tewma 9. BbicokoMonekynspHble
9. COEVHEHNS 1 2 0 0 9
10.|Tema 10. BeeaeHne B aKONOruio 6 4 0 2 6
Tema 11. OCHOBHble NONOXEHUS
1. yueHusi o buocgepe. 6 2 0 2 6
Tema 12. Skonornyeckue
12.[nocnencTeust aHTPONOreHHOro 6 2 0 4 6
BO3OENCTBMUS.
Tema 13. NMpupoaHbie pecypcbl nx
13.|knaccudomkauus, oueHka n 6 2 0 2 6
1CMNonb30BaHue.
Tema 14. Sxonoruyeckoe
14. HOPMMPOBaHUE. 6 4 0 4 6
Tema 15. 3akoHoparenbHoe
obecneyeHne aKonorn4eckKmnx
15.[npuHUMNOB paLmoHanbHOro 6 2 0 2 6
NpPVPOAONONb30BaHNS 1 OXPaHbl
npupoabl.
Tema 16. MnobanbHble Npobnemsl
16.|3arps3HeHns okpyxatrouemn 6 2 0 2 0
NpVpPOAHOI cpenbl.
Ntoro 36 0 36 108

4.2 CopepxaHue aUCUUMIUHBI (MOBYNS)

Tema 1. KUCNOTHO-OCHOBHbIE U OKMCJIUTE/IbHO-BOCCTAaHOBUTE/IbHbIE CBOMCTBA BELLLECTB.

OCHOBHbIE KNACChl HEOPraHNYECKMX CoenmHeHniA. OKCnapl: KUCNOTHBIE, OCHOBHbIE, aMGPOTEPHbIE, coneobpasytoLLme,
6e3pasnuyHble. KNcnoTbl: cunbHble, cpenHue, cnabble, 0OHO- 1 MHOFOOCHOBHbIE, BECKMCNIOPOOHbIE U
kucnopogpoconepxame. OCHOBaHWS: CUMbHbIE (LWENoYn), cpenHue u cnabble. AMcboTepHble rugpokcnapl. Conw:
HopMarnbHble (CPefHNe), KUCble U OCHOBHble. HoMeHknatypa, nonyyeHune u ceoictea. lNpumeHeHwe.
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Mporpamma aucumnnuHbl "Xumus n akonorms"; 43.03.01 "Cepsuc”.

OKucnnTENbHO-BOCCTAHOBUTENBHbBIE peakuunn. BaxHenwumne okncnnutenn n BOCCTaHOBUTENN. Me)KMOﬂeKyﬂﬂprle n
BYTPUMONEKYNAPHbIE OKNCTNTE/IbHO-BOCCTAHOBUTE/IbHbIE peakunn. Peakuwnn ancnponopunoHnpoBaHUA. MeTton
3NEKTPOHHOIo 6anaHca. 3Ha4yeHne OKUCNNTENbHO-BOCCTAHOBUTESbHbIX peaKLl,VIVI.

Tema 2. CTpoeHue aToma U XMumMnyeckasi CBsi3b.

CTpoeHue atoma v cucTemaTmka XmmMmyeckunx anemeHToB. OCHOBHblE NONOXEHWS BOMHOBOWN MexaHukun. BonHosas
PyHKLMS. ATOMHbIE opbuTanu. KBaHToBble Ynucna. MpuHUMN (oopMUPOBaHMS SNEKTPOHHbIX 0600YEK aTOMOB: NMPUHLMM
MUHUMYMa aHeprum, npuHumn MNaynu, npaemno XyHaa. OnekTpoHHbIe OopMy bl CTPOEHNS aTOMOB U UX Fpadonyeckoe
nsobpaxerue. Meprnoanyeckas cuctema anemeHtos [.M.MeHneneesa. [Nepuoanyeckuii 3akoH. CTpykTypa
nepuoanyeckon CUCTEMbI U ee CBA3b CO CTPOEHNEM aTOMOB. DNeMeHThl S-, p- , d- u f-cemencTs. Neproanyeckne
CBOWCTBA 3/1IEMEHTOB: Paanyc atoma, dHeprus NoHM3aLmmn, CPOACTBO K 3NEKTPOHY, 9NeKTPooTPpULATENBHOCTb,
Ba/IEHTHOCTb. VI3MEHEHNS XMMNYECKMX CBOMCTB XUMNYECKNX SNEMEHTOB N NX COEANHEHUIA.

MprYnHa BO3HUKHOBEHNS XUMUYECKOW CBSI3U. OCHOBHbIE XapakTepUCTVKN XMUYECKON CBSA3U: 3HEPrus U ANVHA CBS3N.
B3avMHoe BnusiHie aToMOB B coeauHeHnn. Tunbl xuMuyeckoin cesan. loHHas cessb. KoBaneHTHasi CBS3b.

L oHopHo-akLenTopHas cBa3b. MeTannnyeckas cessb. BonopoaHas cessb. XapakTepHble CBOWCTBA BEWECTB C
pasnuYHbIMK TUNaMU XMMUYECcKol cBsiau. MeTon BaneHTHbIX cBA3eit. HacbilwaeMocTb koBaneHTHom cesian. Cnocobbl
cBA3W. HanpaeneHHOCTb 1 NepekpbiBaHNS 3N1eKTPOHHbBIX 06/1aKoB Npu 06pasoBaHn KOBaNIEHTHOM CBA3W : KOBANIEHTHOM
cBa3n. MMbpuamaauns aToMHbIX opbuTanei 1 NpocTPaHCTBEHHOE CTPOoeHUe Monekyn. MeToa MonekynsipHbix opbuTanei.
OcHoBHble NnonoxeHus. Cea3sbiBaowWwme 1 paspbixnsiolme MonekynspHole opbutany. uarpammel 06pa3oBaHus
Monekyn. BnvsiHne xapakTtepa pacnpeneneHunst 3NeKTPOHOB Mo MONEKYNSPHLIM OpbuTansm Ha NOpPsAoK, SHEPrUtO, AJIMHY
CBSA31 1 MArHUTHbIE CBOWCTBA ABYXaTOMHbIX MONEKY/I.

Tema 3. XuMnueckasi TepMmoaMHaMuKa U KUHeTUKa

OCHOBHblE MOHATUS TepMognHaMunkun. CDYHKLLI/II/I COCTOSHUSA N PyHKUMM npouecca. BHyTpeHHﬂﬂ 3Heprus, sHTanbnus,
Tennora, paéoTa. I'IepBb||7| 3aKOH TepMoaANHAMUKKN 1 ero npnMmeHeHmne K a,EI,I/Ia6aTHbIM, N30TEPMHbIM, N30XOPHbIM A
I/I306aprIM npoueccam. TepMOXI/IMI/Iﬂ W 3HepreTmka XMMM4eckmnx npoLeccos, Tennosble adPdEKTbl XMMUYECKUX peaKqu7|.
CTaH,D,apTHbIe QHTaNbMnn o6pa303aH|/|;| M CropaHmns BellecTs. 3akoH ['ecca 1 cneocTBus U3 Hero.

BbluncneHve TennoBbix 3dogekToB. CaMonponaBosibHbIE U HECAMOMPOWU3BO/bHbIE NPOLIECChl. TepMoanHamMmyeckas
BEPOATHOCTb. CTaTN4YEeCKoe MCTONKOBAHNE BTOPOro 3akOHa TEPMOANHAMUKIN, DHTPOMMS Kak Mepa BEPOSITHOCTW.
I3MeHeHMe B M30/IMPOBaHHOI CUCTEME KaK KPUTEPUIA HanpaBNeHHOCTU NpoLiecca. BeluncneHne namMeHeHns aHTponmm B
pasnnyHbIx npoueccax. Moctynat MnaHka. CtaHoapTHas aHTponus Bewectea. CBoboagHas aHeprust npu nocTosiHHOM
naeneHun (aHeprus Mmb6ca) kak Mepa paboTocrnocobHOCTU CUCTEMBI U KakK KpUTEpUiA HanpasneHus npouecca.

SHTaNbMUIAHBIV 1 BHTPOMNWIAHBIA dakToPbl MpPoTekaHus npoueccos. CTaHaapTHas aHeprus MMb6ca obpasoBaHus
XUMMUYECKMX COEAUHEHWIA 1 ee UCMONb30BaHUE B pacyeTax.

XuMmunueckas knHeTuka un katanua CKopoCTb XMMUYECKMX peakLmii u doakTopsl, ee onpenensiowme. ObpaTumble u
HeobpaTUMbie XUMUYECKIME NpoLLecChl. XnMuyeckoe 1 ¢ha3oBoe paBHoBecre. dakTopbl, BO3LEWCTBYIOWME HA
XuMmn4eckoe pasHoBecue. Katanusatopbl. CyWHOCTb KaTanMTUHeckoro eicTBrs. [[OMOreHHbI 1 reTePOreHHbINR
katanus. MetoLbl NOBLILEHNS 3IEKTUBHOCTI TEXHONOMMYECKMX NMPOLLECCOB 3a CHET MCMONb30BaHMS KaTannsaTopos.

Tema 4. PacTBOpbl U ANCMNEepCHbIe CUCTEMbI

OucnepcHas cuctema. [ncnepcuoHHas cpena v aucnepcHas gpasa. Knaccmgprkaums OMCnepcHbIX CUCTEM MO CTEMNEHU
IOUCMEPCHOCTU: UCTUHHBIE PACTBOPbI, KONMOMAHBIE PACTBOPLI, FPYOOANCNEPCHBIE CUCTEMBI. [[OMOreHHbIE 1
reTeporeHHble cucTembl. Knaccugoukaums KonnonaHbIx CUCTeM 1 ux ceoricTea. Oblas xapakTepucTiuka pacTBOpOB.
Cnocobbl BolpaxeHunst cocTaBa pacTeopa. PacTBopbl HEINEKTPONMTOB 1 3NeKTPONMTOB. CunbHble 1 cnabble
3NeKTPONUTLI. AKTVBHOCTb 1 KOSP(ULIMEHT aKTMBHOCTU. B3anuMoaeincTeme Mexy pacTBOPUTENEM 1 PACTBOPEHHbBIM
BELLECTBOM. TepMOLMHaMUYECKME CBOMCTBA pacTBOPoB. OcOBeHHOCTY BOAbI Kak pacTBoputens. BogopoaHsbiii

nokasaresib cpenbl. VoHHbIe peakunn B pacTteopax. I'vm,ponms conen. KoHcTaHTa 1 cTeneHb rmgponnaa. Iunccounauns
KOMM/IEKCHbIX COeANHEHWI.

Tema 5. NanbBaHM4YecKNe INEMEHTbI U psa HanpsiXXeHUA MeTannos.

OneKTpoaHbIE MOTEHUMANbI U FranbBaHNYECKNE aNeMeHTbl. J1BONHON 3NeKTPUYECKUIA CNO U ANEKTPOAHbIE NOTEHLMANbI.
YpaBHeHve HepHcTa. [anbBaHnyYecknii 3N1eMEHT 1 ero anekTpoaBMXyLwas cuna. TepMmoanHaMuka rasibBaHn4eckoro
anemeHTa. CTaH4APTHLIN BOAOPOAHBIV SNEKTPOL M P HANPSXEHUA METaNNoB. SNEKTPOXMMMNYECKUE CUCTEMDI.
Xnmmnyeckme NCTOYHMKK ToKa. Tunbl ranbBaHNYECKNX SNTEMEHTOB.

Tema 6. Koppo3us Metannos

OcHOBHblE BUAbI KOPPO3MU. XuMmyeckas Kopposuns. SnekTpoxmmumyeckas kopposus. KncnopogHas u sogopogHas
nenonspuaauns. Kopposuns nog neictenem bnyxaatowmx Tokos. Obwme 1 nokanbHble Buabl kopposun. MeTtoabl
3aWmTbl METANNOB OT KOPPO3WK: NErMpoBaHne, 3allnTHble NOKPbLITUS, SNeKTPOXMMUYeckas 3awmra. IsmeHeHne CBONCTB
KOPPO3WOHHOM cpenbl. IHrmbutopsl KOpposuu.

Tema 7. 3neKTpOJ1I/|3 pacTBOpPOB U pacnnaBoOB INEKTPONUTOB

OnekTponus. NoteHuunan pasnoxexus. MNepeHanpsxeHue. NocnenoBaTtenbHOCTb ANEKTPOOHbLIX MPOLECCOB. ONEKTPonn3
C pacTBOPMMbIMU 1 HEPACTBOPMMbIMK anekTpoaamn. 3akoHbl dapapes. Boixon no Toky. NpumeHeHve anekTponmaa.
MNMoHaTMe anekTponmaa. SNeKTPonn3 pacnnasoB CONeN, Wenoyen oOKCA0B KaTUOHbI METANIOB PaspsaXatoTCs Ha Katoae
¢ 06pa3oBaHNEM MPOCTbIX BEWECTB.

Tema 8. O6LLMe cBOMCTBa METannoB
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O6buwas XapakTepucTtnka Metanos. lMonoxeHne MmeTannos B nepmonmquKoM CNCTEME 3/1IEMEHTOB. KﬂaCCI/ICpI/IKaLI,I/ISI
meTannoB. XnMmnyeckas CBa3b B MeTannax u cnnasax. Tunol KpMCTaﬂﬂMLIeCKOIZ peweTkn. Obune pusnyeckue CBOWCTBa
meTannoB. XnMmyeckast akTMUBHOCTb METaNNOB. XapakTepucTtnka MetamioB pa3/iMiHbIX 3JIEKTPOHHbIX CEMEICTB.

Tema 9. BbicokomonekynsipHble coe AUHEHUS

OneMeHTbl opraHmyeckoi xumun. OcobEeHHOCTM, CTPOEHME U KNaccudoukaumst opraHn4eckmx coenmHeHuii. Monumepsl n
onvromepsl. OpraHmyeckune 1 HeopraHuyeckme nonvmepbl. MeToabl NonyYeHns NoIMMEPOB: NoAMMEpPU3aLuns,
nonuKoHaeHcauus, cononnmepmaauus. CTpoeHve 1 ceoictea nonumepos. MonekynsipHasi Macca nonvmMepos.
3aBUCKMOCTb CBOMCTB MOMMMEPHbBIX MaTEPUANOB OT COCTaBa U CTPYKTypbl. icnonb3oBaHne NonMMepHbIX MaTepranos B
COBPEMEHHbIX TEXHONOrMYeckmx npoteccax. MNepepabotka nonumepos. BaxHeliwmne nonuMepbl: NONAM3TUIIEH,
NONUNPONWIIEH, NONMBUHUAXNOPWUA, TEPNOH (dpTOopOonnacT-4), NonMMeTUIMeTakpunar.

Tema 10. BBeaeHue B 3Konoruto

Beenenuve

MpeomeT n 3agaym kypca. Ikonorums.

SKonoruyeckme pakTopbl U 3KONOrMYecKne 3akoHbl.
OCHOBHbIE XapaKTEPMCTMKM 3KONOrMYECKUX CUCTEM
BaanMogencTeue opraHuama ¢ okpyXxatowen cpeno.
YPOBHM OpraHn3auunm XnBon matepun.

OCHOBHbIE XapaKTEPUCTMKIM 3KONOrMYECKUX CUCTEM.
VcTopumsa ctaHOBNEHMS Haykn OKONorms.

CoBpeMeHHble akonorun4eckme npobnembl 1 NyTU NX pelleHns
MepcnekTnBbl Nnepexona Poccun Ha Moaens yCTOMYMBOrO pasBuTms.

Tema 11. OcHOBHble NONOXEHUs1 yueHUsi 0 Buocdepe.

OcHoBHbIE NONOXEHNS y4eHNs 0 Buocdepe.

MnobanbHble KPYyroBopoT OCHOBHbIX BUOreHHbIX BEWECTB.

YyeHue B.W. BepHanckoro o 6uocdepe.

KocHoe, 6rmokocHoe, BoreHHoe 1 XNBOE BELLECTBO.

BroreoseHos.

Macca xwnBoro BellecTsa.

Skonornyeckme pakTopbl U UX OENCTBUE.

OKOoCUCTEMBI: CTPYKTYpa 1 AMHaMuMKa.

KpyrosopoT BelwwecTs B 6uocgepe.

Tema 12. 3konornyeckue nocnencTBus aHTPONOreHHoOro BO3aenCcTBus.
Skonornyeckme NOCNeacTsMs aHTPONOreHHOro BO34ENCTBUS.
SKonormyeckue NocnencTBns NECHbLIX NOXapoB

MuHepanbHble yoobpeHus: nonb3a 1 Bpeq

BTopuyHoe 3aconeHne: npudnHbl U peleHne npobnemsl

3arpsasHeHune aTtMocepsl.

MeToabl O4UCTKM NPOMBIWNEHHbIX BbIBPOCOB OT MbifN 1 ra30B

MOHWUTOPWHT OKpyXatowwen cpenbl

O30HoBble gblpbl. MyTn pelweHus npobnem

KncnotHble noxan

KnoTckuin npotokon

MapHwkoBbIA adpdhexT

Cwmor: NpUYNHbI 1 NoCnencTenA

Tema 13. MpupoaHblie pecypcbl UX KnaccuukaLlms, oL,eHKa 1 UCNo/ib30BaHue.
MpupoLaHble pecypcbl X Knaccuukaums, oueHka 1 Cnonb3oBaHue.
Cnocobbl OLUEHKMN NPUPOAHBIX PECYPCOB.

[MoHSATME M CYWHOCTb NPUPOLHO-PECYPCHOMO NOTEHUMANA, €r0 OCHOBHbLIE 3NIEMEHTbI.
MprpoLnHbie ycnosus.

OKOHOMMYECKas N BHESKOHOMUYECKAS OLEeHKa MPUPOLHbIX YCIOBUN.
MprponHbie pecypchl.

Knaccudomkauus npmpoaHbIX pecypcos.

MecTo 1 ponb NPUPOLHO-PECYPCHOMO NOTEHUMANa B pas3BuTuUmN 1 pasMelleHn NPpon3BoaNTENBHbIX CUI.
Tema 14. 3konormyeckoe HOpMUpOBaHUeE.

HopmunpoBaHue kayecTBa KOMMOHEHTOB OKpY>Xatowen cpeqpbl.
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KayecTBo BO3ayxa.

MpenenbHO ooMycTMMbIN BEIBPOC, NpeaenbHO LonyCTUMBIA cOpOC, MPOeKT HopMaTea 06pa3oBaHmMsi OTXOLOB.
MpenenbHO OOMNYCTUMbIE KOHLEHTPaLMUN aTMOCHPEPHOro BO3ayxa, Bo3ayxa paboyeii 30HbI

KauyecTtBo BOAbI.

I'Ipe,u,eano 00nyCTMble KOHLUEHTpaunn 3arpsa3HAaoLWnX sewecTs B NMATbEBOM, X03ANCTBEHHO-ObITOBLIX BOJAX U BOOAX
pr6OX039II7ICTBeHHOFO 3Ha4YeHuns.

Tema 15. 3akoHomaTensHoe obecneyeHne IKONOrMYecKmx MPUHUMNOB paunoHanbHOro Npupoanono/ib3oBaHnda n
OXpaHbl Npupoabl.

HopmunpoBaHue kayecTBa KOMMOHEHTOB OKpY>Xatowein cpeapb!.

KauyecTtBo BO3ayxa.

MpenensHO OOMNYCTUMbIA BbIBPOC, NpenenbHO AoNyCTUMbIR cOpoc, NPoekT HopMaTnea 06pa3oBaHMs OTXOA0B.
MpenenbHO OOMycTMMbIE KOHLEHTPaLUMM aTMOCHDEePHOro Bo3ayxa, Bo3ayxa paboyei 30HbI

KayectBo BOObI.

MpenenbHO AOMYCTUMbIE KOHLEHTPALMM 3arpA3HSIOWMNX BEWECTB B NUTbLEBOW, XO3SMCTBEHHO-ObITOBLIX BOAAX U BOAAX
PbI6OX03AACTBEHHOIO 3HAYEHNS.

Tema 16. Fno6anbHble NPo6neMbl 3arpsi3HEHUS OKPYXaloLLe NPUPOAHON cpenbl.
"nobanbHble NPOBNEMbI 3arpPS3HEHNS OKPYXatoWwe NPMPOLHOM Cpeabl.
3arpsis3HeHUst MMPOBOr0 OkeaHa.

YMeHblIEHNE BUAOBOrO pasHoobpasus.

M3ameHeHusa knumaTa.

MpWYMHBI 9KONOrMYECKOro Kpmanca

"nobanbHble akonornyeckne Npobnembl

3arpsasHeHune aTMocdepsl

3arpsasHeHve noysbl

3arps3HeHune Boapl

Mpobnema 030HOBOrO CIOS

Mpobnema KNCNOTHBLIX OCaAKOB

Mpobnema napHMKOBOro adodpekTa

Mpobnema nepeHaceneHns NnaHeTol

SHepreTuyeckas npobnema

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHus jisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota 0by4arolLyxcs BbINOMHSETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTAEMbHBIX TEM (Pa3fenos) AUCLUMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BPEMS ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaroWwmnecs YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUsl, HANpPaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSITCS K TEKYLWEMY U MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHunsauus caMocTosTenbHol paboTbl 06y4arolwmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHbIMU Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 oCylWEeCTBEHMS 06pa30BaTENbHON AESTENbHOCTM MO 06pPas3oBaTENbHBIM MPOrPamMMam BhICLIETO
06pasoBaHus - Nnporpammam bakanaspuarta, nporpaMmmam crieumaniTera, nporpaMmmam MarucTpatypbl (YyTBEpXaeH
npukasom MuHucTepcTa obpasoBaHus n Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpeHHEro pacnopsnka enepansHOro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOro yypeXaeHns
BbiCLEro npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckunii) doeaepanbHblli yHuBepcmTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkcKoro) doeaepansHoOro yHmBepcuteTa

6. DOHA OLEeHOYHbIX CPeaCcTB MO AUCUUNIUHe (MOLYNI0)

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

dopmMa KoHTpons

OueHunBaembie
KoMneTeHuUmn

TeMmbl (pa3pernbl) AUCLUMUHBI

Oran

dopma KOHTpons

OueHnBaembie
KOMMeTeHUUmn

Tembl (pa3penbl) AUCUUMIIUHDBI

Cemectp 1

TeKyLLNA KOHTPO/Ib

TecTnpoBaHue

OrK-4 , ONnkK-3

1. KncnotHo-oCHOBHbIE 1 OKUCNUTENIbHO-BOCCTAHOBUTESbHbIE
CBOICTBA BELECTB.

. CTpoeHue atoma 1 xmuMmyeckas CBs3b.

. XuMmyeckas TepMoauHamMmKa 1 KMHeTuKa

. PacTBopbl u ancnepcHbie CUCTEMBI

. [anbBaHWYecKne aNEMEHTLI N PAL HAMPSXEHNIA METANOB.
. Kopposaus metannos

. DNeKTPONN3 pacTBOPOB 1 PaCMNaBOB 3NEKTPONMNTOB

. Obuwwme cBoiicTBa METaNoB

. BoicokoMonekynsipHble coeanHeHns

NabopaTopHble
paboTbl

MNnK-12, Orik-4 , Ork-3

= OONO O~ WN

. KNcnoTHo-0CHOBHbIE 1 OKMCINTENbHO-BOCCTAHOBUTENbHbIE
CBOICTBA BELLECTB.

2. CTpoeHmne aToMa u xummnyeckasl CBsi3b.

4. PacTtBopbl 1 aMcnepcHble CUCTEMBI

5. FanbBaHM4Yeckue 3NeMeHTbI U PSiL HANPSXEeHW A MeTannos.
6. Koppoaus metannos

7. OneKkTponua pacTBOPOB 1 pacnnaBoB SNEKTPONNTOB

MucbMeHHas paboTta

OriK-3, lMNK-12

1. KNCNOTHO-OCHOBHbIE N OKUCANTENBHO-BOCCTAHOBUTESbHbBIE
CBOWCTBA BELECTB.

. CTpoeHue atoma 1 xmuMmyeckas CBs3b.

. XuMmnyeckas TepMoanHamMmka 1 KMHeTuka

. PacTBopbl u ancnepcHble CUCTeMbI

. [anbBaHuyeckne anemMeHTbl 1 psL HaNPSXeHWA MeTanmnos.
. Koppo3aus metannos

. DNEKTPONn3 pacTBOPOB U PaCMIaBOB 3NeKTPONUTOB

. BbicokomonekynsipHble coeanHeHus

KoHTponbHas
pabota

OrK-3

| ONOOBRWN

. KNCNoTHO-OCHOBHbIE W OKUCNTENBbHO-BOCCTAHOBUTENbHbIE
CBOMCTBA BELECTB.

2. CTpoeHmne atoma 1 xmmmnyeckas CBs3b.

3. Xumnyeckas TepMoanHaMuka u KmHeTuka

4. PacTBopbl 1 ANCNEpCHblIe CUCTEMbI

5. ManbBaHM4yeckme aNemMeHThl U PaL HaNnpsXeHUn MeTannos.
6. Koppoausa metannos

7. OnekTponM3 pacTBOPOB 1 pacnnaBoB 3NeKTPOIMTOB

SKk3aMeH

OK-8, OI1K-1

CemecTp 6

TeKyLLNA KOHTPO/Ib

YCTHbI onpoc

OriK-4 , ONnkK-3

10. BBeneHue B 3KONOruto

11. OcHOBHbIe NONOXeHUs y4eHus o brocdepe.

12. Skonornyeckme NOCNeAcTBMS aHTPONOreHHOro BO3AENCTBNS.
13. MNpupoaHbie pecypcbl X knaccudomkauus, oLueHka u
ncnonb3oBaHue.

14. Skonornyeckoe HOPMUPOBAHNE.

15. 3akoHonatensHoe obecrneyeHne aKONOrM4eckmx NPUHLMMNOB
paumoHanbHOro NPUPOLONONb30BAHNS U OXPaHbl NPUPOAbI.

16. FnobanbHble NpobneMbl 3arpsa3HeHNs OKpyXatowwen
NPUPOLHON cpelbl.

NabopaTtopHble
paboTbl

OriK-4 , OrkK-3, nK-12

11. OCHOBHbIE MONOXEHNS y4eHus o Buocdepe.

12. 9konornyeckme NOCneacTsMs aHTPONOreHHOro BO3AeNCTBUS.
13. MNpupoaHble pecypchl UX Knaccugrkauus, oLeHka u
ncnosnb3oBaHue.

14. SKonornyeckoe HoOpPMMpPOBaHNE.

15. 3akoHopatenbHoe obecneyeHne aKONOrMyecknx NPUHLMNOB
pauuoHanbHOro NPUPOoAOoNob30BaHNSA U OXPaHbl MPUPOAbI.

6.20

ncaHn8arexasatengllia& firéphes oueHnsa

HWs1 KOMNETEHLMI Ha Pas/IMyHbIX 3Tanax ux OoPMUPOBaHMs,

onuc

aHWe wKan oueHuBaHusa

CtpaHunua 8 13 26.
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Kputepum
®opma OL,eHNBaHU 3ran
KOHTpoOns
OtnnyHo | Xopoliuo | Ynosn. | Heyn.
Kputepum
®opma OLeHUBaHUA 3ran
KOHTpoOns
OTnn4yHO |Xopomo |Y,|:|,osn. |Heyn.
Cemectp 1
TekyLLUA KOHTPONb
TecTtupoBaHue |86% npaBuibHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTBEeTOB 1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |[OTBETOB U MEHEE. 1
NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHue 1 ObopynosaHue u
pabotbl MEeToAbl MICNONb30BaHbl (METOAbl NCMOMNb30BaHbI [METOAbI YHACTUYHO MEeTObl UCMONb30BaHbI 2
npasunbHo. NposiBneHa (B 0CHOBHOM NPasuibHO. [MCMONb30BaHbI HenpaBwbHO.
npesocxogHas MposiBneHa xopowas  |npasunbHoO. lNposiBneHa |lposBneHa
TeopeTmyeckas TeopeTnyeckas yOOBNETBOpUTENbHAA  |HEYLOBNEeTBOPMTENbHAA
NnoaroToBKa. NOAroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoaumble HaBblkn |HeobxoauMble HaBblk  [MOAFOTOBKA. noAroToBKa.
W YMEHWS NOMHOCTBIO (U yMeHWs B OCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKK
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4aCcTUYHO N YMEHUS HE OCBOEHbI.
nabopatopHoii paboTbl |[nabopatopHoit paboTbl |ocBOEHbl. Pesynbtat  [Peaynbtat
MONTHOCTbLIO B OCHOBHOM nabopaTopHoii paboTbl |[nabopatopHoii paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBEeTCTBYeT eé
Lensm. Lensam. COOTBETCTBYET €€ Lensm.
uensam.
MucbmeHHas  |[paBuNbHO BbINONHEHDI |[1PaBMALHO BbINONHEHA (3a4aHMs BbINMONHEHbI  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. [MEHEE YEM HAMONMOBUHY.| 3
[MpooeMoHcTprpoBaH  (3agaHuii. MpucyTcTteytoT lMpooemoHcTprpoBaH
BbICOKMI YPOBEHb MpucyTcTeytOT CepbésHble OLWnbKM. HeyLOBNEeTBOPUTENbHbIN
BNafeHns MatepranoMm. |He3HauYMTenbHble MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsl owmnobKu. YIOOBNETBOPUTENbHBIA  [MaTepuanom.
NpeBOCX0OHbIE [MpooeMoHCTpUpoOBaH |ypoOBEHb BNaneHNs MposiBneHs
CNocobHOCTM XOPOLLWIA YPOBEHb mMaTepuanom. HeLOoCTaToYHbIE
NPVUMEHNATb 3HaHNA 1 [BnageHus matepmanoM. |[posiBneHbl HU3KKE CrnocobHOCTM
YMEHWS K BbINONHEHNO |MposiBNeHbl CpefHNe  [cnocobHOCTM NPUMEHSATb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATb 3HAHNA U [yMEHUS K BbIMOMHEHWIO |KOHKPETHBIX 3aaHWA.
YMEHWS K BbINOMHEHUIO [KOHKPETHbLIX 3a4aHUIA.
KOHKPETHbIX 3a4aHUIA.
KoHTponbHas |[paBunbHO BbINONHEHD! |[1paBuibHO BbiNONHEHA (3a0aHuns BbINMOMHEHbl  (3a0aHWS BbiNOMHEHb
pabota BCE 3a4aHus. 6onblas YacTb 6onee 4eM HaNONOBUHY. [MEHEE YEM HANONOBUHY.| 4
MpoaeMoHcTpypoBaH [3anaHui. MpucytcTayioT MpoaemMoHcTpuposaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbé3aHble owmnbKu. HeyoOBNEeTBOPUTENbHbIN
BNafeHns MatepuanoMm. (HesHauynTenbHble MNpoLeMOoHCTpMpOBaH  |ypoOBEHb BNageHns
MposiBneHsl ownbKm. YOOBNETBOPUTENbHBIA  |Matepuanom.
NpeBoCXoAHbIE MponeMoHCTPMPOBaH  ypoBEHb BNageHUs MposBneHs
CnocobHOCTM XOpOLWWniA ypOBEHb marepvanom. HepocTaToyHble
NPUMEHNATb 3HaHNA 1 [BnaneHus matepmanoM. |[posiBneHbl HU3Kme cnocobHoCTM
YyMEHUS K BbINONHEHUIO |[posiBneHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHNA U
KOHKPETHbIX 3a4aHuWii.  [cnocobHoCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
NMPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3a4aHuiA.
YMEHWS K BbINMOMHEHUIO |[KOHKPETHbBIX 3a4aHWUA.
KOHKPETHbIX 3a0aHui.
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npasunbHO. MNMpossneHa
npesocxogHas
TeopeTumyeckas
NnoaroToBka.
Heobxoanmble HaBbIKK
N YMEHMNS NONHOCTbIO
OCBOEHbI. Pesynbrar
nabopatopHoii paboTbi
MONHOCTbIO
COOTBETCTBYET €€

B OCHOBHOM MNpaBuibHO.

MposiBneHa xopowas
TeopeTnyeckas
MOAroToBKa.
HeobxonuMble HaBbiku
1 YMEHUS B OCHOBHOM
OCBO€EHbI. Pe3ynbTat
nabopatopHoit paboThl
B OCHOBHOM
COOTBETCTBYeET €€

1CMoNb30BaHbI
npasunbHO. NMpossneHa
yOOBNETBOPUTENbHASA
TeopeTnyeckas
noAroToBKa.
Heobxoanmble HaBbIKK
1 YMEHNS 4ACTUYHO
OCBO€HbI. PesynbTar
nabopaTopHoii paboTbl
4acTU4HO

HenpaBUNbHO.
MposBneHa
HeyLOBNEeTBOPUTENbHASA
TeopeTnyeckas
NOAroTOBKA.
Heobxoanmble HaBbIKK
1 YMEHNS HE OCBOEHDI.
PesynbTar
nabopatopHoii paboThl
He COOTBETCTBYeT eé

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS

OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHEE, 3HaHue OCHOBHOTO 3HauMTeNbHble Npobensl
CCTEMATMYECKOE U y4ebHO-MporpaMMHOro  |y4ebHoO-NPOrpamMMHOro B 3HaHNSAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycnewHo [vatepuana B o6beme, |y4ebHO-NporpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbINONHWNA HeobXo4MMOM Ansi marepwuana, nonycTun
maTtepuana, ymeHue NpPenyCcMOTPEHHbIE JLanbHeiwen y4ebbl U [NpUHLMNNANBHBIE
cB0OOOHO BBIMONHSATL  |MporpamMolt 3afaHus, |npencrosiwei paboTtel  [OWMOKW B BEINONHEHWM
3apaHus, YCBOW/ OCHOBHY!O no npogoeccuu, NpenyCMOTPEHHbIX
npeLyCMOTPEHHbIE nntepartypy, crnpaBuncs ¢ nporpammoin 3afaHni u
NporpamMmoin, yceomn  |peKOMEHLOBAHHYIO BbINONHEHWEM 3aaHuii, [He cnocobeH
OCHOBHYIO NUTEparypy m|nporpammoi NPeLyCMOTPEHHbIX NPOLONXUTL 0ByyeHNe
3HAKOM C OMCUMNMIMHBI, MOKasan |NporpaMMoii, 3HaKOM € (Mnv NnpucTynnuTb No
LOMNONHNTENbHOM CUCTEMATMNYECKUIA OCHOBHOW NTEPaTypPO, |OKOHYaHUN
nuTepaTypoi, XapakTep 3HaHWN N0 |pPeKOMEH0BaHHOM yHuBepcuTeTa K
PEKOMEHA0BaHHOM ONCUMNNINHE 1 nporpammoi npodeccuoHanbHowm
nporpamMmoi CrnocobeH K nx LMCUMMNWHBI, [OMYCTWN |aesiTenbHocTh 6e3
OVCLMNMUHBI, YCBOUNT  |CAMOCTOSATENBHOMY MOrpewWwHoCTN B OTBETE  |OONONHUTENBHbIX
B3AUMOCBS3b OCHOBHbIX |MOMOMHEHWIO 1 Ha aK3aMeHe 1 npw 3aHATUI NO
MOHSTWIA AUCLMMNAVHBI B [0BHOBNEHWIO B X04€e BbINOMHEHNM COOTBETCTBYIOLLEN
WX 3HAYEHUN Ons HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX ONCUMNVHE.
npvobpeTtaemol paboTbl 1 3a4aHuii, Ho obnanaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYECKME [eATEeNbHOCTN. 3HaHMAMU ONs nxX
crnocobHocTn B yCcTpaHeHns nog
NMOHUMAHWK, N3NOXEHNM PYKOBOLCTBOM
1 NCMNONb30BaHNN npenonasaTens.
y4ebHO-NporpaMmMHoro
maTepuana.

CemecTp 6

TekyLLUA KOHTPONb

YcTHbI onpoc |B oTBeTe kavecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbITh. packpbita. OtBeT cnabo [[MoHATWAHbIA annapart 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[IoHATUHBLIA annapaT  |Hey4OBNETBOPUTENBHO.
MpekpacHo ocBoeEH Xopowwo 0cBoOeH OCBOEH YaCTWNYHO. lMoHumaHvne matepuana
MOHATUIAHBLIA annapaTt. |MOHATWIAHbIA annapart. ([ToHMMaHue oTaenbHbIX |[oparMeHTapHoe Mnu
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWI 13 oTcyTcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLLWI YPOBEHb maTepuana no Teme. dhopmynupoBaTb CBOU
NOHMMaHNa Matepuana. [noHumaHus matepuana. |Y 4OBNeTBOPUTENLHOE  [MbICK, 06CyXAaaTb
MNpeBocxonoHoe ymeHne (Xopowee ymeHue yMeHune INCKYCCUOHHblE
popmynmpoBaTtb CBOV  ((OOPMYNMPOBAaTb CBON  ([(OOPMYNMPOBATb CBOU  |MOJIOXEHUS.
MbICnn, 0bCcyXaaTb Mbicnv, obcyxaartb Mbicnn, 0bcyxaaTtb
INCKYCCUOHHbIE IVCKYCCUOHHbIE LANCKYCCUOHHbIE
NONoXeHMs. MONOXEHUSI. NONoXeHMs.

NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHue 1 ObopynosaHue u

pabothl MEeToAbl MICNONb30BaHbl (METOAb! NCMONb30BaHbI [METOAbI HACTUYHO MEeTObl UCMONb30BaHbI 2

Luensam. uensam. COOTBETCTBYET eé uensm.
uensam.
3aurteHo He 3auteHO

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

CtpaHunua 10 ns 26.

A



Mporpamma aucumnnuHbl "Xumus n akonorms"; 43.03.01 "Cepsuc”.

dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.
3auert O6yuatowmiics obHapyXun aHaHne ocHoBHoro  [OBydatowmiics obHapyXun 3Ha4nTeNbHbIe

y4ebHO-NporpaMMHoro matepuana B o6beme, npob6enbl B 3HAHNSAX OCHOBHOTO

Heobx0aVMMOM 4N fanbHeliwein y4ebbl 1 y4ebHO-NporpaMMHOro Matepmwana, fJonycTun

npencrosilei paboTbl Mo cneunanbHoCTy, NPVHUMNUanbHble OWWBKM B BbIMONHEHN

CNPaBW/CS C BbINONHEHVEM 3a0aHWiA, NnpemnyCMOTPEHHbIX MPOrpamMMmoii 3afaHuii U He

NpenycMOTPEHHbIX MPOrpaMMoi OUCLUMNAMHBLL.  |cnocobeH NPoaomXuTe 0byyeHne nnm
NPUCTYNUTb NO OKOHYaHWW YHUBEpcUTeTa K
npodpeccroHanbHoi nestensHocTy 6e3
LOMONHUTENbHbIX 3aHSATMWI MO COOTBETCTBYIOWEN
AVCUMNIVHE.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie O/ OLLEHKWN 3HaHUN, YMEHUN,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMMNETEHLUN B npoLiecce
0CBOeHUsi 06pa3oBaTeNnbHON NPOrpammbl

Cemectp 1

TeKyLwWUin KOHTPONb

1. TecTupoBaHue

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

MNpuMepbl TECTOBLIX 3a4aHUA.

1. Ykaxute, Kak U3MEHUTCS CKOPOCTb peakumm: 2S02+02 = 2503 npuv NoBbIWEHUN OaBNEHNS B cMcTeMe B 3 pasa:
1. 1. ysenuuutcsa B 18 pas

1. 2. yBennumtcqa B 9 pas

1. 3. yBenuuutca B 6 pas

1. 4. ysenuuutcs B 27 pas

2. Bce BO3MOXHblE 3HAYEHUS MarHUTHOIO KBAHTOBOMO Y1CNa Ans anekTpoHOoB f -nooypoBHS:
2.1-2;-1;0;1;2

22.-3;-2;-1;0;1;2; 3

23.0;1;2;3;4

2.4.-1;0;1

2.5.-1/2; +1/2

3. Fmaponmay ToNbKO No KaTUoHy NOABEPraeTcs Conb, 0bpasoBaHHas:

3.1. cnaboii KUCNOTOM U CUMbHBIM OCHOBAHUEM

3.2. CMNbHO KMCNOTOW U cnabbiM OCHOBAHUEM

3.3. CUSIbHOM KUCNOTOM N CUTbHBIM OCHOBAHWEM

3.4. ntobas conb

4. MonsipHas KOHUeHTpaumsa pacTteopa, cogepxauwero 0,98 r cepHoi kucnotel B 100 Mn pacteopa, paeHa:
4.1. 0,1 monb/n

4.1. 2 monb/n

4.3. 4 monb/n

4.4, 0,5 monb/n

4.5. 0,20 monb/n

5. "ToHnXeHne naBneHns HacblWEeHHOro napa pacTBopuTens Hal PacTBOPOM NPOMNOPLMOHaNbHO MONbHOW Jone
pacTBOPEHHOrO BelwecTsa".

MpvBeLéHHOE BbIpaXeHUe NpeacTaBnseT coboi

5.1. 3akoH Necca

5.2. 3akoH Payns

5.3. 3akoH dPapages

5.4. 3akoH Oma

5.5. npuHuun Maynu

6. KpaTHOCTb €BSI3M B MONeKyne as3oTa pasHa

6.1. 1

6.2.2

6.3.3

6.4.5

6.5.0

7. B ypaBHeHWUn peakuun

FeSO4 + KMnO4 + H2S04 = Fe2(S04)3+ K2S04 + MnSO4 + H20

KO3QOOMLIMEHT nepes CEPHON KUCNOTOWN PaBeH:

CtpaHunua 11 3 26.
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7.1.8

7.2.5

7.3.4

7.4.3

75.2

8. Xnopug xeneaa(ll) He MoxeT 6bITb NOMY4YEeH B3aMMO4ENCTBAEM:

8.1. xenesa ¢ xnopuoom HaTpus

8.2. pacteopa xnopuga megu(ll) c xenesom

8.3. xenesa c ConsiHOM KUCNoToW

8.4. okcmpa xenesa c CONSAHON KMUCOTOW

9. Kucnas conb MoXeT BbITb NOMyYeHa B peakumu:

9.1. NaOH (HepocTtaTtok) + H3PO4

9.2. HCI+NH40H

9.3. CuCI2 + NaOH(HepocTaTok)

9.4. FeSO4 + KOH(n36biToK)

9.5. Ca(OH)2 + HNO3

10. YkaxuTe BewecTsa, B BOOHbIX PACTBOPAX KOTOPbIX PACTBOPSAETCS rMAPOKCUL antoMNHUS:
10.1. KOH, H2504

10.2. NaOH, NaCl

10.3. NaNO3, KCI

10.4. H2S04, K2504

11. HassaHue coegnHeHuns Cu(H2AsO4)2 no mexayHaponHON HOMeHKnaType:

11.1. Ourngpoapcenat meaum (l1)

11.2. OurnopokcoapceHat megn (l1)

11.3. OurnopoapceHat meau (1)

11.4. Ourngpoapcenunt meam (1)

12. B MOnekyne HeKOTOPOA KUCNOW CONMU COLEPXUTCS aTOM BOLOPOLA, CMOCOOHBIN K 3aMelleHnto Ha Metann. Mpu
3amelleHnmn obpasyeTcs gooccpat Kanbumsi. HassaHmne NCXoLHoOW Conu:

12.1. T'mapokcoghocdraTt KanbLms

12.2. Qurngpokcodpocdat Kanbums

12.3. M'mppogphochut kanbuus

12.4. 'mapodpochat kanbuus

13. Mpw NpoTekaHun Toka Yepe3 NocnenoBaTenbHO BKNOYEHHBIE SNIEKTPONN3EPBI C pacTBOpaMu HuTpata cepebpa u
cynbcpata meau (I1) B nepeom anektponusepe Boigenvnocb 1,118 r metannnueckoro cepebpa. Macca meaw,
BbILENMBLIEACS 32 3TO Xe BPpeMs BO BTOPOM 31eKTPONn3epe, pasHa:

13.1.0,331r

13.2.0,662r

13.3.0,438r

13.4.0,536 1

13.5.0,213r

14. OnekTponn3 BOOHOrO pacTeopa cynbara H1KeNs NpoBoaunics B TedeHne 1 yaca npu cune toka 2 A. Macca Hukens,

KoTOopas Bbloenunach Ha Kkaroge, paBHa

141.22r

14.2.4/4r

143.6,8r

14.4.8,7r

145.05r

15. [1ns NpOTEKTOPHON 3alnThl XENe3HbIX N3Aenui 0T KOPPO3un B HENTPanbHOW BOAHON Cpeae MOXET NPUMEHSTHCS:
15.1. kobanbT

15.2. onoso

15.3. maruun

15.4. HVKenb

15.5. menb

16. CtanpaptHas 30C ranbBaHnyeckoro anemeHTa Zn/ ZnCI2 // AQNO3 / Ag paBHa:
16.1. 1,56 B

16.2. 0,80 B

16.3.-0,78 B

Mporpamma aucumnnmHel "Xumusi n akonoruns”; 15.03.05 KoHCTpyKTOpCKO-TEXHONormyeckoe obecrneyeHne
MalWnHOCTPOUTENbHbIX

NPOW3BOACTB; AOLEHT, K.H. (aoueHT) Cunnenb .51,
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PeructpaumnoHHbin Homep 102898718

CrtpaHuua 15 us 25.

16.4.0,65B

16.5.1,25B

17. MNpoueccoM, KOTOpbIA XapakTepuayeTcs HanbonblWwnM BO3paCcTaHUEM SHTPOMMUU, SBNSETCS:
17.1. oxnaxpeHune

17.2. HarpeBaHue

17.3. ncnapeHwve

17.4. koHOeHcauuns

17.5. kpucrannunaaums

18. LleHTpanbHbIl aTOM HAXOAUTCS B COCTOSHUM SP3-rnbpuansaumny B Monekyne

18.1. BeClI2

18.2. CCl4

18.3. AICI3

18.4. BH3

2. JlTabopatopHble paboTbi

Tembl 1,2,4,5,6,7

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

1.1. TabopaTtopHas pabota "OCHOBHbIE KNacchl HEOPraHNYeCKNX CoeanHEHMNR".

CopepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHUE C HOMEHKNIATYPOl HEOPraHNYECKMX COeANHEHNIA, N3y4yeHne
cnoco6oB Nony4eHnst U CBOWCTB OKCUAO0B, OCHOBAHWIA, KUCNOT U CONEil.

Bonpocebl k 3awute nabopatopHoit paboThbl.

1. Knaccudprkaumns HeopraHm4eckux CoeaUHEHNIA.

2. OKCI/I,EI,bIZ KWUCNOTHblEe, OCHOBHbIE, aM(*)OTeprle, - HOMeHKNnarypa, CBOWCTBA. |_|pI/IBeCTI/I npuMepsbl, HaNncaTb ypaBHEHUA
peakum.

3. OcHoBaHus: K}'IaCCI/I(pI/IKaLI,I/ISI, nonyyeHune, HoMeHknarypa, CBOWCTBA.

4. Kucnotbl: knaccudprkaums, nonyvyeHvne, HoMeHKnaTypa, CBONCTBa.

5. Conu: knaccudpmkaums, nony4yeHme, HOMeHKNaTypa, CBOMCTBA.

1.2. NabopatopHas paboTa "OKUCIMTENbHO-BOCCTAHOBUTENbHbIE peakummn”

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

1. Kakume peakumm Ha3bIBAIOTCH OKUCNUTENIbHO-BOCCTAHOBMTENbHBIMA?

2. Y10 Takoe okncnuTenb, BOCCTAHOBUTENb, CTEMEHb OKUCNEHUS?

3. Kakme npouecchl Ha3blBalOTCA OKMCNEHNEM, BOCCTAHOB/IEHNEM?

4. Tnbl OKNCNNTENBbHO-BOCCTAHOBUTENBHbIX peaKLu/||7|: XapakTepucTnka MeXXMOoNeKkynsapHbIX © BHYTPUMONEKYNAPHbIX
OKMNCNNTENbHO-BOCCTAHOBUTE/IbHbIX peaKLl,VII7I. Peakuun aouncnponopunoHnpoBaHuA.

5. OkncnutTenbHO-BOCCTaHOBUTENbHAS [BONCTBEHHOCTb. rlpMBeCTI/I npuMmepbl BewecTs, obnapatoLimx
OKUCNNTENBbHO-BOCCTAHOBUTENBHON OBONCTBEHHOCTbIO.

6. MocnenoBatenbHOCTb AENCTBUI MPU UCMONb30BAHUM METOAA SNEKTPOHHOro HanaHca.

Tema 2. CTpoeHue atomMa 1 XMMmM4eckas CBS3b

NabopatopHas paboTa "CTpoeHne atoma. DNeKTPOHHbIE CEMENCTBA 3/1EMEHTOB."

ConepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHWE CO CBOVCTBAMU SMIEMEHTOB, OTHOCSILMXCS K 9NEKTPOHHBIM
CeMelicTBaM s , p, d, 1 NX COEAMHEHWIA.

Bonpockl k 3awmTe nabopatopHoit paboTbl.

1. KBaHTOBbIE YMCna: rnaBHoe, opbuTanbHoe, MarHUTHOE U CNMHOBOE. YTO onpepensieT kaxaoe u3 aTux Yicen? Kakue
3Ha4YeHUs MOryT NPUHMMAaTb KBAHTOBbIE Ymncna?

2. CchopMynmpyinTe NPUMHLMMBI 3aNOHEHUS ANEKTPOHHBIX 060104EK aTOMOB U NMOSICHUTE UX MPUMEpPaMU.

3. OneKTPOHHbIE CEMECTBA 9NIEMEHTOB: S, P, d, f - anemeHTbl. OnpeaeneHue, obwme OpPMybl 1 X PACTONOXEHNE B
Tabnvue O.M. MeHgeneesa.

4. 3anvwnTte sNeKTPOHHbIE KOHGpUIrypaLum cneayowmx aToMoB 1 rpagouyeckmne n3obpaxeHuns nx anekTPOoHHbIX (OOpPMyI
B HOPMa/bHOM 1 BO3BYXAEHHOM COCTOSIHUSX:

s - anemeHTOB Mg, Ca, Sr, Ba,

p - anemeHTOB P, S, Si,

d - anemeHToB Mn, Fe, Co, Ni.

Tewma 4. PacTeopsl.
NabopatopHas paboTa "MMaponus conei”
CognepxaHue nabopaTtopHol paboTbl: N3yYeHWe rmaponnsa coner.
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Bonpocebl k 3awute nabopaTtopHoit paboTbi.

. YTo HasbiBaeTCcs rmpponnsom conen’?

. Kakne conu noggepratorcs runponuay?

. Kakue conu He nogsepratotcs rmgponuay? NpusegmTte npumepsl.

. MpvBeamTe NnpuMepbl rMApPoONN3a conen No KaToHy, No aHNOHY, MO KATUOHY U aHWOHY.

. O HOCTyneHYaThll 1 MHOrOCTYNEeHYaThbliA rmaponma.

. Kakue chaktopbl BAMAIOT HA CTENEHb rMaponn3a conen?

. Hanuwwute ypaBHeHus peakumin rmaponmsa B MONEKYISIPHOM, MOHHOM 1 COKpaLWeHHOM MOHHOM BUAE ANS Cheayowmnx
coneii: kapboHat HaTPWs, XIOPWL HATPWS, aLeTaT aMMOHWSI.

No b~ wnND =

Tema 5. ManbBaHNYeCKNe 3NEMEHTHI U PSL HANPSXXEHWUI METaNNoB.

NabopatopHas paboTa "lanbBaHMYECKMEe SNEMEHTHI".

CopepxxaHue nabopatopHoi paboThl: 03HAKOM/IEHME C YCTPOMNCTBOM 1 paboTol ranbBaHUYECKMX 3NEMEHTOB.
Bonpochl k 3awmTe nabopatopHoit paboTbl.

1. O6bsicHUTe 0b6pasoBaHNe LBONHOrO SNEKTPUYECKOrO CNOS Ha rpaHuLLEe MeTan - PacTBOpP, BO3HUKHOBEHME
3NeKTPOAHOro NnoTeHumana.

2. YT0 Ha3bIBAETCS CTAHOAPTHBIM 3NEKTPOAHBIM MOTEHLMANOM MeTanna?

3. Papg HanpsixeHuii MeTannos. Kakve BbIBOAbI MOXHO CAENATh U3 MONOXEHNS MeTanna B psay HanpsKeHWin?
4. Y10 Ha3blBaeTCs ranbBaHNYECKUM 3/1EMEHTOM?

5. Tunbl ranbBaHNYECKMX NEMEHTOB: rafbBaHWYeckuii aneMeHT BonbTa, Akobu-aHnans, KOHLEHTPALMOHHbINA
ranbBaHW4Yeckuii anemeHT. MNpueennTe NpuMeps!.

6. Kak no cbopmyne HepHcTa onpenenntb 3Ha4eHMe paBHOBECHOIO ANEKTPOLHOMO NoTeHUmana metanna?
7. Kak paccuutbiBaetcst 91C ranbBaHn4eckoro anemeHTta?
8. B yeM oTnnyme ranbBaHn4eckoro anemeHTa dkobu-IaHunans ot anemeHta Bonbta?

Tema 6. Koppo3ns metannos.

Na6opatopHas paboTta "Kopposust metannos"

CopepxaHue nabopaTopHoi paboThl: 03HAKOMIEHME C Pa3NNYHBIMW BUOAMY 3N1EKTPOXMMUYECKOR N XUMUYECKOA
KOppO3u1 MeTansnos.

Bonpocebl k 3awute nabopatopHoit paboTbl.
1. Yto Takoe koppo3ns metannos? Kakvne suabl Koppoaun metannos Bl 3HaeTe?
2. B 4eM OTNIM4USt XMMUYECKOI 1 BNEKTPOXUMUYECKO KOPPO3nmn?

3. Uto npeactaBnsiet coboii xummyeckasl kopposns? B kakux cpenax oHa npotekaet? [MpuBeanTe npuMepbl U ypaBHEHUS
peakumnin ra3oBoit KOPPO3nKM 1 KOPPO3UN B HESNEKTPONUTAX.

4. KakoB MexaHn3M 31eKTPOXMMMYECKOR Koppo3nn? Buabl oenonspusaumm.

5. Cxema anekTpoxuMmyeckoi kopposmn. Kak HasblBaeTcst NMpoLecc 0TBOLA SNEKTPOHOB C KATOAHbIX y4aCTKOB Mpu
3NEKTPOXVMUYECKON KOPPO3Un?

6. KakoBbl METOObI 3aLWMNTEI METANNOB OT KOppO3I/II/I?
7. Kakne metannsl NMPUMEHAIDTCA B Ka4yeCTBe aHOAHbIX N KaTOOHbIX I'IOKprTVII7I Ha xenese”?

Tema 7. DnekTponna pacTBOpPOB 1 PacrniaBoB 31EKTPONNTOB.

NabopaTtopHas paboTa "OneKTponu3 pacTBopoB U PacriaBoB 31eKTPonmMToB"

CopepxaHue nabopatopHoii paboTbl: 03HAKOM/IEHNE C ANEKTPONIM3OM BOAHbLIX PACTBOPOB C PACTBOPUMBIM 1
HepacTBOPVMbIM aHOO0M, NONyYeHNe LIMHKOBOrO NOKPbITUS.

Bonpochl k 3awmTe nabopatopHoii paboTbl.

1. Yto Ha3biBaeTCS anekTponu3om? Buasl anekTponmaa.

2. Kakme npouecchl npoTekatoT Ha anekTpoaax npu anekTponmae pacnnasa xnopuaa Hatpusa?

3. KakoBa nocnenoBatenbHOCTb pa3psaa KaTMOHOB Ha Kato4e npw anekTponn3e BOOHbIX paCTBOPOB CONen?
4. KakoBa nocnenoBaTeNnbHOCTb pa3psaa aHMOHOB Ha aHo4e NPU 3NeKTPOIM3e pacTBOPOB COMER C UHEPTHBIM aHOA0M?
MprBeanTe NpMMepbl MHEPTHBLIX aHOA0B.

5. Kak npoTtekaet anekTponn3 BoOHbIX PaCTBOPOB COMEl C akTUBHBIM (PacTBOPUMbIM) aHOOOM?

6. [laTb (OOPMYNMPOBKM 1 3anMcaTb MaTeMaTnYecKn NepBblid, BTOPO U 06 beANHEHHDBIN 3aKoHbI Dapanes.
7. lNprMeHeHne anekTponmsa.

3. MucbmeHHas paborTa

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

MprMepbl 3a0aHniA NS MMCbMEHHOW PaboThl.

Tema 1. PeakunoHHast cnocobHOCTb BELECTB.

1. CocTaBbTe doopMynbl coneit: rugpokcoxnopuaa meau (1) n rugpocpoccpata bapus. HanvwmTte ypaBHeHNs peakuuii
npespaLeHns 3TMX Conern B cpeaHne conu.

2. CoctaBbTe chopMynbl gurugpodocdarta kanbuus, ruapokcoxnopuma xpoma (l1), kapboHata kanus.
3. Hannwwute ypasHeHve peakuuu npespatieHune rugpokcoxnopuma xpoma (Ill) B xnopug xpoma (I11).
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4. Vicxops na rmgpokcmaa Kanbums 1 gooCqOPHOI KMCIOThI, COCTaBbTe DOPMYJIbl BCEX TEOPETUYECKM BO3MOXHbIX COMNEN,
Ha30BUTE X NO Me)K,D,yHapO,D,HOI?I HOMeHKnartype.

5. PacctaBbTe KO3Cp¢)V|L|,I/|eHTb| B ypaBHEHUN peakunm MeTonoM 3NEeKTPOHHOro 6anaHca. Hangute okucnutenb n
BOCCTaHOBUTEb.

Cr(NO3)2+Br2+KOH—K2CrO4+KBr+KNO3+H20

6. Ol'lpe,ﬂ,eﬂl/lTe TUMNbl OKNCNTNTENBbHO-BOCCTAHOBUTENBbHbIX peaKLI,VIVI. YKaxuTte okMcnutenb n BOCCTaHOBUTENb

a. H2S+8HNO3=H2S04+8N0O2+4H20

b. 2H2S+H2S03=3S+3H20

c. 2Pb(NO3)2=2PbO+4N02+02

d. 3BHNO2=HNO3+2NO+H20

e. NH4NO2=N2+2H20

Tema 2. CTpoeHne atoma 1 XuMn4yeckas CBs3b.

1. HanvwwnTte nonHble 3NeKTPOHHbIE CHOPMY/ibl aTOMOB CNEOYIOWMX 3NEMEHTOB: XPOM, NNaTnHa, Bonbdpam, Xeneso,
KobanbT, HUKENb, ONIOBO, MapraHeL, paaui, radoHuin, repMaHuii, 6pom, BUCMYT.

N306pasmnTe pacnpeneneHne BaneHTHbIX 3NEKTPOHOB MO KBAHTOBLIM S4eiikam B CTaLMOHAPHOM 1 BO30YX AEHHOM
COCTOSHUN.

2. YKaxuTe BCce BO3MOXHblE BaNEHTHOCTM aTtoOMOB Cepbl, 0occhopa v Xnopa B XMMUYECKUX COEAUNHEHNSX

3. KBaHTOBbIE YMCna: rnaBHoe, opbuTanbHoOe, MarHTHOE 1 crivHoBoe. JaTth XxapakTepucTuky, NPUBECTY NPUMEPHI.
4. Onpegnenute TMn rmbpuansaumm LeHTpanbHoro atoma B monekynax: CH4, BH3, NH3, BeF2, PCI5. Ykaxute
reoMeTprnyeckoe CTPOEHUE 3TUX MONEKYII.

5. OnpepnenuTte kpaTHocTb cBa3u metonom MO JIKAO B monekynax: H2, O2, CI2, N2, Br2.

6. Ykaxute Bua ceasu B monekynax: KBr, CH4, PCI5, CO, LiCl, LKCI, NaCl, HCI, NH3, NaBr, KF.

7. YKaxuTte, Kakoi BUA XMMUYECKOW CBSA3M peanvayetcs Mexay atoMammn 3f1eMEeHTOB C NopsaKoBbIMU HoMepamu 1 1 17,
3n9.

Tema 3. Xumunyeckas TepmognHammka 1 KUHeTuKa.

1. BeiuncnnTe nameHeHve ceobonHol aHeprum M'mbbca v onpenennte BO3MOXHOCTb NMPOTEKAHUS peakuuu npu T = 298
K:

Fe203 (18) + 3H2 (r) — 2Fe(1B) + 3H20 (r)

CraHbapTHble 3HaYEHNS TEPMOANHAMNYECKUX (OYHKLIMIA B3ATb B CMPABOYHMKE.

2. TemnepartypHbli KOadhprumeHT peakunm paseH 3. OnpepnenvTe, Kak UBMEHUTCS CKOPOCTb peakummn nNpuw NoBbIWEHUN
Temnepatypbl ot 300 K oo 320 K.

3. Paccuutatb aHTanbnuio npespaueHus rpadunTa B anMas, eCnv sHTanbnns cropaHus rpadguvra = -393,4 k 1x/monb, a
anmasa = -395,28 k[1x/monb.

4. MNpun Temnepartype kuneHns beHsona (Tk = 353 K) XnaKocTb 1 nap paBHOBECHbLI. YeMy paBHa SHTPONUS UCNapeHNs,

ecnu aHTanbnuns ncnapeHns coctasnset 34,3 kIx/monb?

5. Boiuncnutb AG B peakuun n K paBHoBecus:

S02 (r) + NO2 (r) — SO3(r) + NO (r)

CraHpapTHbIe 3Ha4YeHNS TePMOANHAMUNYECKUX (OYHKLMIA B3STb B CMPABOYHMKE.

Tewma 4. PacTeopbl.

1. OnpenennTte mMaccy rmgpokcuaa Hatpus, cogepxauytocs B 500 mn ero 1M BogHoro pacrteopa.

2. OnpepenuTte BoJopoaHbIi nokasarens (pH) pacTeopa ruppokcuaa Kanms, MMerowwero KoHueHTpauuo 0,01 monb/n.
3. OnpenenvTe NPOLEHTHYIO KOHLIEHTPALMIO pacTBOpa, NONy4eHHOro npu pacteopeHun 50 r HuTpaTta cepebpa B 150 r
BOAbI.

4. OnpepennTe YNCNO MONEN CONSHOM KNCNOThI, cogepxauwmxcs B 500 mn eé 1M pacTteopa.

5 Onpepnenute T1Tp pacteopa, cogepxaiero 4 r NaOH B 200 mn pacTtsopa.

6. lMprBeanTe NpMMepbl coneit, KOTopble NOABEPranTCA MMAPOIN3Y MO KATUOHY, MO aHWOHY. 1o KaTUOHY U aHUOHY

0L HOBPEMEeHHO. HanuwunTe ypaBHeHNst peakunii. Kakne conv He noasepratoTcs ruaponnay?

Tema 5. ManbBaHUYecKre SNEMEHTDI U PSiA HANPSIXXEHUI METANNOB

1. CocTaBbTe CXeMy rajibBaHM4eCKoro ajieMeHTa Bonbra, O6pa3OBaHHOFO LMHKOBbIM N MarH1MeBbiM 3J1IEKTPOOAAMWN.
Hannwute YpaBHEHNA 3NeKTPO4HbIX NPOLECCOB.

2. Bblumcnute 3.4.C. ranbBaHNYeCcKOro afieMeHTa:

Zn/ Zn(NO3)2, 0,1M // Cd(NO3)2, 1M /Cd

Hannwwute ypaBHEHNS 9NeKTPOLHbIX MPOLECCOB, M306pasnTe CXeMy ranbBaHUYECKOro SfeMeHTA.

3. CocTaBbTe CXeMbl ABYX ranbBaHUYECKMX 3NIEMEHTOB, B OAHOM M3 KOTOPbIX Mefb Obina Obl KaTo[oM, a B PYroM aHOAOM.
Hanuwute ons kaxmoro us aTux sNeMeHTOB 3/1EKTPOHHbIE YPaBHEHNS peakLnii, MPoTeKawlyx Ha aHoe 1 KaTtone.
PaccunTaiite 3.4.C. 3TUX ranbBaHNYECKMX 3NIEMEHTOB A/ CTaHLAPTHBIX YCNOBWIA.

4. BbluncnuTe 3.4.C. ranbBaHNYeckoro afnemMeHTa:

Mg / MgS0O4, 0,1M // CuS0O4, 0,1M / Cu.
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Hanuwute ypaBHEHNS 9NeKTPOLHbIX MPOLECCOB, M306pasnTe CXeMy ranbBaHUYECKOrO S/IEMEHTA.

5. CoctaBbTe CXeMy rajibBaHM4eCKoro ajieMeHTa BonbTa, O6pa3OBaHHOFO MenHbIM N LMHKOBbIM 3NEeKTpOo4aMNn. Hannwwnte
YpaBHEHUA aNEeKTPOOHbIX MPOLECCOB.

Tema 6. Kopposus metannos

1. Xeneso HaxoouTCs B KOHTAKTE:
a. C OfI0BOM;

b. ¢ uMHKOM.

YkaxuTe, Kakow MeTann 6y,ﬂ,eT OKUCNATbCA B KaXO0M U3 3TUX Chy4aes. Hanuwwute CXeMy KOPpPO3MOHHbIX npoLeccoB BO
BNaXHOM BO34yXe 1 B pacTBOpe CEPHON KNCNOTbI.

2. Kakoe nokpbiTve MeTanna HasbiBaeTcs aHOOHbIM 1 Kakoe KaTtoaHbIM? Ha3oBMTe HECKObKO MEeTannoB, KOTOpPble MOryT
CNYXWTb OJisl aHOLHOIO M KaTOHOro NoKpbITUS Xenesa. CocTaBbTe ypaBHEHUS aHOAHOMO 1 KATOAHOMO MPOLECCOB,
MPOVCXOASLMX NMPU KOPPO3MU Xenesa, NMoKPbITOro LMHKOM BO BNaXKHOM BO3yXe.

3. [Be xenesHble NNacTuHbl, YaCTUYHO NOKPbITbIE OAHA ONOBOM, Apyrasi Meabto, HAaX0ASATCS BO BNaXHOM Bo3ayxe. Ha
Kakoi 13 aTuX NNacTuHOK BbicTpee obpasyercs pxaeynHa? Modemy?

CocTaBbTe ypaBHEHUS MPOLECCOB KOPPO3UM STUX NNACTUHOK.

4. B 4eM 3aKnto4aeTcs CyWHOCTb NMPOTEKTOPHOM 3aWmThl METaNNoB OT Koppo3un? MpuseanTte NpuMep NPOTEKTOPHON
3aWnThl Xenesa B HeTpanbHo cpene

CocTaBbTe 3NEKTPOHHbIE YPaABHEHWS @HOAHOIO U KaTOAHOro NMPOLECCOB.

5. O6bsICHWTE, NOYEMY OLIMHKOBAHHOE Xene30 BO BNaXHOM BO3AyXe He KOppoavpyeT Aaxe npu HapyweHUu NokpbITus, a
Ny>XeHoe Xxene3o (MoKpbIToe TOHKMM CNoeM 010Ba) BbICTPO NOKPLIBAETCS PXKaBYMHON.

Hanuwute cxemy KOPPO3MOHHbIX NMPOLIECCOB.

6. Xeneso nokpbITo HUKeneM. Kakoit n3 MmetannoB 6ynet KOppoLMpPOoBaTh B ClyHae paspylleHust MOBEPXHOCTW MNOKPbITUS?
Hannwute cxemy KOPPO3MOHHbBIX MPOLIECCOB:

d. BO BIa>XXHOM BO34YyXe; b.B pacTBOpE CONSHON KUCNOTbI.

Tema 7. OnekTponns pacTBopOB 1 PacrniaBoOB 31EKTPONNTOB

1. dnekTponn3 BOLHOro pacteopa cynbpata meau () npogonxancs B TevyeHne 1 yaca npm cune toka 1 A. Onpenenvte
mMaccy Mefou, Kotopasl BblAenmMTCcsa nNpu anekTponuse. Hanvwmrte ypaBHeHUs aneKTPOoOHbIX NPOLECCOB.

2. Bbluncnute akBmBaneHT XpoMma, y4nTbiBas, 4TO Npu NponyckaHum Yepes pacTBop ero conv Toka cunot 10A B TedeHune
30 MVHYT Ha KaToge Bblaenunock 3,25 r xpoma.

3. Hannwwute ypaBHeHMs peakumii, TpoTekarwWwmx Ha dnekTpoaax npu anekTponmase BOAHOO pacTsopa HATpaTta HUKens:
a) ¢ rpadoUToBbLIM aHOAOM; 6) C HAKENEBLIM AHOLOM.

4. OnekTponM3 pacTeopa xnopuga LmMHka NpoBoAMTCS C HeATpanbHbIM aHOLOM B Te4eHue 6 4acos npu cune Toka 3A.
HanvwunTe ypaBHEHWS 3n1EeKTPOLHbIX NPOLIECCOB U BbIYUCAMUTE KONNYECTBA BELWECTB, BbIOENMBLUMXCS HA 3NEKTPOoLaX.

5. Yepes pacTBop cynbata xenesa (Il) nponyckanm tok cunoii 13,4 A B TedeHme 1 yaca. Onpenenntb KONM4YeCcTBO
Xenesa, KOTopoe BbIAENUIOCh HA KaTole, €CNu BbIXoA Mo TOKy 6bin paBeH 70%. HanuwunTe ypaBHeHNs peakuuii,
NpoTeKarwWmnx Ha MHEPTHbBIX 9NeKTPoaaX.

6. HanuwwuTte ypaBHeHMs peakumit, NpoTeKawmx Ha MHEPTHbBIX 9NeKTpoaax Npy aNeKTponmMse pactsopa xnopuga
MarHusi. CKonbKo BpeMeHV HeobXxo4MMO BECTU 3M1eKTPONN3 npu cune Toka 2 A, 4tobbl Ha KaToae Bblaenunoch 2,43 r
BelecTsa

Tema 9. BoicokoMonekynsipHble coeanHeHns.
1. Onpenenute cTeneHb NnonumMepusaunm obpasua nonmeuHunxnopuaa [CH2 - CH(CI) -]n co cpenHei MonekynsipHol
maccor 62500.

2. HanuwmTte peakumy nonyYeHns NONVBMHUNAXIOPUAA, NONNITUAEHA, NONUMPONUNEHa, NONNTETPAdTOPITUNEH,
nonMMeTUnNMeTakpunara.

3. MpuBennTe npumepbl KaPOOLLENHBIX NONVMEPOB.

4. O6BbACHUTE, NOYEMY NONMMEPBI HE UMEIOT OMPELENEHHON TOUYKM NNaBNEHMS.

5. Onpenenvte cTeneHb nonuMepmuaauumn obpasLa NonMnponuieHa co cpeaHein MonekynsipHoi maccoii 210000.
4. KoHTponbHas pabora

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

MpvMmep Buneta KOHTPONbHON pPaboTbl

1 CocTaBbTe CTPYKTYpHbIE hOpMy/bl 1 fanTe HassaHus cneayowmnm coeamHeHmsam: AIOH(NO3)2, (CaOH)2CO3,
FeHSO4.

2 YKaxuTe 3Ha4eHns KBaHTOBbIX YACEN Ans anekKTpoHoB 6p2. OnpegennTte, Kakow 9TO 3EMEHT N COCTaBbTe ero
3NEKTPOHHYIO CPopMyny.

3 Ykaxute TMn rubpuansauum LeHTpanbHOro atoMa v npocTpaHCTBEHHYIO KoOHdurypauumto monekyn NH3, CH4.
4 PaccTaBbTe K0adhgoULMEHTEI METOAOM aNEKTPOHHOro HanaHca:

MnO2+KCIO3+KOH—K2MnO4+KCI+H20

5 TemnepatypHbiii KO3thpUUMEHT peakunn paseH 2. Onpenennte, Kak U3MEHUTCS CKOPOCTb peakummn Npwv NnoBbIlWEHUN
Temnepatypbl ¢ 273 K 0o 293 K.
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6 Bbluncnute nameHeHve cBobonHon sHeprum Mmb6ca u onpeneniTe BO3MOXHOCTb MPOTEKAHNS peakLmn B CTaHOAPTHbIX
YCIOBMSIX:

2C6H12 (x) + 902 (r) — 6CO2(r) + 6H20 (r)
CTaHJJ,apTHbIe 3Ha4YeHnsa TepMoanHaMn4eckmnx prHKLI,I/Iﬁ B34Tb B CNpaBOYHUKE.

7 HanuvwwnTe ypaBHeHWs rmaponnsa conei B MONEKYISIPHOM U MOHHO-MOMeKynsipHoM Buae: xnopun xenesa (Il1), kapboHat
Kanus, auetaTt aMMOHUS. YKaxunTte peakumio cpefbl B pacTBOpax ykasaHHbIX COnew.

8 CocTaBbTe CXeMy rafibBaHUYECKOro 3NeMeHTa, 06pa3oBaHHOr0 MEOHOM U LIMHKOBOW NAacTUHaMU, MOFPYXEHHbIMM B
pacTBOpbI CBOVX CONnei. HanuwmTe ypaBHeHWst aneKTPOAHbIX NMPoLeccoB U Beiducnnte 3C nns ctaHoapTHbIX YCNOBWA.

9 Xeneso HaxoANTCS B KOHTaKTE C LMHKOM BO BNaXXHOM Bo3ayxe. HanvwunTe ypaBHEHNS KOPPO3UOHHbIX NMPOLIECCOB,
yKaxuTe cocTaB NPOAyKTOB KOPPO3WM.

10 HanvwuTe ypaBHeHNs aneKTPOAHbIX MPOLLECCOB. NPOTEKAIOWMNX NPY MPOXOXAEHUN MOCTOSAHHOMO 31EKTPUHECKOro ToKa
Yyepes pacTBop cynbgara LmMHKa. AHOL UHEPTHbIN.

Ok3ameH

Bonpochbl k ak3ameHy:

1. CoBpeMeHHas Teopus cTpoeHms atoma. KopnyckynspHO-BONHOBbIE CBOWCTBA dNIEMEHTaPHbIX YacTuL. YpasHeHne e
Bpoiins. MNMpuHuun HeonpeneneHHoctu eni3eHbepra.

2. BonHoBas pyHkums. YpaeHeHue WpeauHrepa.

3. KBaHTOBbIE YMcna: rnaBHoe 1 opbuTanbHoe. DHepreTNIecKne YpoBHM 1 NMOLYPOBHN.

4. KBaHTOBbIE Y/CNA: MAarHUTHOE U CMMHOBOE. DHEPreTUYECKME YPOBHU, NMOLYPOBHU 1 opbutanm.

5. @opMbI 3NeKTPOHHbIX opbuTtaneit: s-, p-, d- opbutanu.

6. MpMHLMNbI 3aN0NHEHNS aTOMHbIX opbuTanein aToMoB: npuHUMN MNaynu, npaemno XyHaa, NPUHUMN MUHUMYMa SHEPTUU.
7. MakcumanbHas eMKOCTb 9HEPreTM4eckux nogypoBHen. DNeKTPOHHbIE (POPMYbl CTPOEHMS aTOMOB 3/1EMEHTOB.
"padgonyeckoe n3obpaxeHne SNeKTPOHHOrO CTPOEHNSI aTOMOB.

8. MNepuogudeckuin 3akoH (hopmynuposka) 1 nepnogudeckas cuctema .M. Menneneesa. [epnoan4HoCTb N3MEHEHMUS
CBOWNCTB 3/1IEMEHTOB.

9. Tunbl XuMunyeckom ceasn. OCHOBHbIE MONOXEHNS METOAA BaNeHTHbIX cBA3el. KoBaneHTHas HenonsapHas xmMmyeckas
CBSI3b.

10. KoBaneHTHas nonspHas XxmMmnyeckas cea3b.

11. MoHHas xuMunyeckas cBa3b. BonoponHas cBssb.

12. Cnocobbl NepekpbIBaHNS 3NEKTPOHHBIX 06N1aK0B: G-CBS3U U TI-CBSA3M.

13. Mmbpuansauns atoMHelx opbutaneit. Tunel rMbpuamsaumm opbutaneli n NPOCTPAHCTBEHHOE CTPOEHNE MOMNEKY.

14. MeTon monekynsipHeix opbutanein (MO JIKAO). OcHoBHble nonoxeHust metona MO JIKAO.

15. MNocTpoeHne sHepreTMyeckux amarpamm Monekyn 1 onpeaeneHve KpaTtHoCTu (nopsiaka) Cesi3u B COOTBETCTBUM C
metogom MO JIKAO.

16. XuMmnyeckas TepmognHammka. TepmoanHammyeckne oyHkUMK. MNepBbii 3aKOH TepMoanHaMUKK. BHYTpeHHSS aHeprus

CUCTEMbBI. DHTaNbMNUS.
17. 3akoH ["'ecca n cnenctene ua Hero. PacyeT n3aMeHeHms aHTanbnumn peakummn. SK30TePMUYECKME U SHOOTEPMUYECKUE

peakuuu. SHTanbnus obpas3oBaHns BELLeCTBa.
18. BTopoii 3aKoH TepMoanHaMmnKu. SHTponus. PacyeT nuameHeHns aHTponuu peakumu. Moctynart Mnaxka.
19. OHeprus Mmb6ca 1 eé namMeHeHWe B Xoae peakuun. YCnoBme caMmonpon3BobHOrO NPOTEKAHNS XUMUYECKUX PeakLUmiA.

Cnocobbl pacyeTa aHeprum mb6ca. dHeprusi Mmbbca 06pasoBaHNs BELECTB.

20. XvMmyeckas KuHeTmka. 3anaqm XMMU4ecKon KMHeTnkn. CKOPOCTb XMMUYECKON peakLmu.

21. 3aB1CUMOCTb CKOPOCTM XMMMUYECKOW peakLmn OT KOHLEHTpauumn 1 ot Temnepatypbl. KNHETMYECKOE ypaBHEHME.
KoHcTaHTa ckopocTu peakumu.

22. Xumunyeckoe pasHosecue. KoHcTaHTa pasHoBecus. CMelueHne xummnyeckoro pasHosecus. MNpuHumn Jle-latense.

23. Cnocobbl BbIpaXeHNs KOHLEHTPaLUy pacTBOPOB.

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

25. BogopoaHsblin nokasatens (pH).

26. Mmaponus conei. PaznnyHble npyMepbl rMAponM3a: rmoponus conei, 06pasoBaHHbIX CnabbiM OCHOBAHVEM U CUNTBHOM

KMCNOTOM, cnaboli KNCNOTON N CUNIbHBIM OCHOBaHNEM, cnaboii KUCnoTol 1 cnabbiM OCHOBaHWEM.

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

28. OxmcnnTenbHO-BOCCTaHOBUTENbHBIE peakumn. CTeneHb okucneHns. Okncnutenm n socctaHosntenn. Meton
anekTpoHHoro 6anaHca.

29. Tunbl OKUCNNTENBHO-BOCCTAHOBUTENbHBIX PeakLUnii: MEeXMONEKYNSAPHbIE, BHYTPUMONEKYNSAPHbIE, peakuum
CaMOOKMNCNEHNSA-CaMOBOCCTAHOBEH NS (AMCNPONOPLMOHNPOBAHMS).

30. OnekTpoaHble noTeHumansl. MexaHn3M BO3HUKHOBEHWS 3NEKTPOAHOro NoTeHumnana Ha rpaHyiue Metanni-pacteop.
31. BogopoaHsiin anektpon. CtaHaapTHbIE 3NeKTPOAHbIE NOTeHUManbl. YpaBHeHne HepHcTa.
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32. Pan HanpsxeHuid MeTannos.

33. NanbBaHnyeckunin anemMeHT BonbTa.

34. [anbBaHUYecknii anemeHT Skobu-IaHnans.

35. KoHUeHTpaunOHHbIN ranbBaHnyeckunin anemeHT. 30C ranbBaHNYECKOro aneMeHTa.

36. Koppo3us metannos. XuMmnyeckas v anekTpoxmMmyeckas Koppoaust. Cxema anekTpoxXrMmny4eckon Kopposuu.
Jenonspusaunsa kncnoponHas u BoOOOpPoaHas.

37. Koppo3sus npu koHTakTe aByx Metannos. Koppo3us npn HepaBHOMEPHOW aspaumnm.

38. 3awwuTta Metannos OT KOPPO3UN. AHOOHbIE U KATOAHblE 3aWMTHbIE MeTanIm4yeckue NnokpbiTusa. Meton npoTeKkTopos.
NHrmbutopbl Kopposumu.

39. OnekTponu3 pacnnaBoB 3/1EKTPONNTOB.

40. SnekTPonM3 pacTBOPOB ANEKTPONNTOB C HEPACTBOPMMbIM (MHEPTHBIM) aHOLOM.

41. DnekTponu3 pacTBOPOB SNEKTPONNTOB C aKTUBHbLIM (PACTBOPMMbIM) aHOLOM.

42. 3aKOHbl 9NeKTponn3a.

43. Obwue ceoiicTBa MeTannoB. Cnocobbl NonyyYeHns MeTansos.

44. OCHOBHble KNnacchl HEOPraHNYecknx coeanHeHnin. OKCuabl: KUCNOTHbIE, OCHOBHbIE, aMdPOTEPHbIE, He3pas3nunyHble.
HomeHknaTypa v cBoCTBa OKCWOO0B.

45. OcHoBaHMg: knaccudmkaLums, HOMeHkKnaTypa 1 CBOMCTBa OCHOBaHMN. AMcpoTepHble ruapokcuabl. CTpyKTypHbIE
oopMYyIibl OKCULOB.

46. Kucnotbl: 6eckmcnopoHble, kucnoponcogepxaiuve. CBoMcTea KUCNOT.

47. Conu: OCHOBHbIE, KUCTbIE, CpeaHne (HopManbHble). HomeHknatypa, cnocobbl nony4yeHus conein. Xummyeckue
cBowicTBa coneir. CTpYKTypHble oopMynbl Cone.

48. Monnmepsbl. Knaccudprkaumns nonMepos.

49. MeToapbl NONy4YEeHNS OPraHN4YeCcKmMX CUHTETMHECKUX NonnMepos. Monumepnsauus, nonnkoHgeHcauus. Ctenexb
nonumepuaaumm.

50. BaxHewiume nonmmepsbl: NOAMSTUNEH, NONUNPONUAEH, NOANBUHUAXIOPKE, TEGNOH (dhToponnacT-4),
nonuMeTUAMeTakpunar.

CemecTp 6

TekyLLU KOHTPONb

1. YcTHbIN onpoc

Tembl 10, 11,12, 13, 14, 15, 16

Tema 10. BeeneHune

1. VicTopusi cTaHOBNEHWS HayKn DKonorus.

2. CoBpeMeHHble 3KONormyeckme npobnemsl 1 MyTu KX PELIEHUs

3. MNepcnekTnBbl Nepexona Poccun Ha Moaenb YyCTONYMBOro passnTus

Tema 11. OcHOBHbIE NONOXEHNS YYeHNS 0 Buocdepe.
1.Y4eHue B.WN. BepHanckoro o 6uocoepe

2. 9konoruyeckne akTopbl U Ux AeAcTBME

3. 9KocUCTEMbI: CTPYKTYpa 1 ANHaMUKa

4. KpyroeopoT BelecTs B 6rocgepe

Tema 12. Okonornyeckne NocnencTBNS aHTPONOreHHOro BO34ENCTBUS.
. 9Konoruyeckue nocneacTsuns NecHbIX NOXapos

. MnHepanbHble yoobpeHus: nonb3a 1 Bpes

. BTopnyHOe 3aconeHune: NpuynHbl 1 pelleHrne npobnemsl

. 3arps3HeHne atMocqepbl.

. MeTombl 04MCTKU NPOMBILWIEHHBIX BEIBPOCOB OT MbINU 1 Fa30B
. MoHUTOpPUHT okpyXxatoLern cpenbl

. O30HOBbIE Ablpbl. [yTH pelweHns npobnemb

. KucnotHble goxam

. Knotckuin npotokon

10. MapHukoBbI adpdpekT

11. CMOr: NpWYmMHbI 1 NOCNEACTBUS

O©oo~NOOOThWN =

Tema 13. MpuponHbie pecypcbl KX Knaccugukaums, oLueHKa 1 MCNonb3oBaHme.

lMoHsATWE M CYWHOCTb NPUPOLHO-PECYPCHOMO NOTEHLMANa, ero OCHOBHbIE 9N1EMEHTbI.

1. MNpupogHble ycnoBus. SKOHOMMUYECKas 1 BHEIKOHOMUYECKas oLeHKa NPUPOAHbLIX YCNOBWIA.

2. MNpupogHble pecypcsl.

3. Knaccudomkauus npmpoaHbIX pecypcos.

4. MecCT0 1 ponb MPUPOLHO-PECYPCHOro NoTeHUMana B passntum U pasmeleHnn Npon3BoanTeNbHbIX CU.

KETPOHHBH
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Tema 14. Okonornyeckoe HOpMMpPOBaHUE.
1. KayecTBo BO3ayxa.

2.14B, NOc, NHOPN

3. M.AK aTtMocdbepHoro so3ayxa

4. KayectBo Boabl. 1K

Tema 15. 3akoHogatenbHoe 0becneyeHne aKONOrMYECKMX NMPUHLMUMNOB PauoHanbHOrO NPYPOLONONb30BAHNS N OXPaHb
NpVPOLbI.

1. 3akoHopaTensHoe ynpasneHe NPYPOLCOXPaAHHON AeATENbHOCTbLIO

2. ocynapcTBeHHas akonormyeckas akcnepTnaa.

3. BKonornyeckmin KOHTPOnb

4. dxonornyecknin ayamt

5. Skonornyeckas akcnepTnaa

Tema 16. mobanbHble NPobneMbl 3arpsi3HEHUS OKpYXatower NpUpPoaHON cpeapbl.
1. MapHWKOBbLIN ahEKT.

2. O30HOBas Abipa.

3. 3arps3HeHust MMpoBOro okeaHa.

4. YMeHblUeHNe BUOOBOrO pa3Hoobpasusi.

5. NamMeHeHus knumarta.

2. NabopartopHbie paboTbl

Tembl 11,12, 13, 14, 15

Tema 11. OCHOBHblE NONOXEHUS yuyeHUst 0 brocaepe.

1. ViccnenoBaHme KavyecTsa BOAbI.

2. XecTkoCTb BOAbI, METOAbI YCTPAHEHNS

3. NabopatopHO-UHCTPYMEHTANbHOE UCCNEA0BaHNE XECTKOCTU BOLOMPOBOAHON BOAb

Tema 12. Okonornyeckne nocnencTsus aHTPONOreHHOro BO34eNCTBUS.
1. 3arpsasHeHune NoBepxHOCTHbIX Bo4. CoaepxaHue knucnopoaa B Boge.
2. OnpepneneHne pacTBOPEHHOro KMCNOpoaa B BoJe.

3. YcTaHoBneHme kayecTsa BOAbl MO COAEPXaHMIO Kucnopoaa.

Tema 13. MNMpupoaHbie pecypcbl X knaccudukaums, oLeHka u UCNonb3oBaHue.
1. lleno4yHoCTb NPMPOAHBIX BOA,.

2. CywWwHOCTb TUTPUMETPMYECKOrO METOLA aHaNn3a.

3. TabopaTopHoe onpeneneHne obuiei WenoYHoCcTy Boabl.

Tema 14. Okonornyeckoe HOpMMpPOBaHHUeE.

1. HopmuposaHue kadecTtsa Bo3ayxa

2. NazoaHanuaaTopsbl. MNpuHUMN OerhcTBNS.

3. NccneposaHve kayectsa Bo3dyxa B MOMELLEHMN C NMOMOLLbIO radoaHanusaropa mapku Nonap.

Tema 15. 3akoHoaatenbHOe 0becneyeHne aKONOrMYeCKUX NPUHLMNOB paLMoHanbHOMo
NPUPOLONONb30BaHNS U OXpPaHbl NPUPOAbI.

1. KoHueHTpaums BpeaHbIX ra3os 1 NapoBs B BO34yxe paboyeli 30HbI.

2. 9Kcnpecc onpeneneHne KOHLEHTpaLmm BpeaHbIX ra30B U NapoB B BO34yxe MOMELEHWIA.
3. Mazonpenenutens X, nHAMKaTOpPHbIE TPYOKKW. MprHUMN AeincTBKS.

3aver

Bonpocbl k 3a4erty:

. ictopusa ctaHoBneHns Hayku konorus.

. CoBpeMeHHble 3KONornyeckme npobnembl 1 NyTv KX PELIEHUS

. MepcnekTuebl nepexona Poccun Ha Moaenb YCTOMYMBOro pas3BuTus
. Yuenne B.WN. BepHanckoro o 6uocdepe

. Skonornyeckme hakTopbl 1 UX AEACTBUE

. 9KocMCTeMbl: CTPYKTypa 1 AMHaMuUKa

. KpyroeoporT BelwwecTts B 6uocdepe

NO O~ W=
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8. 3akoHbl akonorun

9. OCHOBHblE METOABI NCCNENOBAHUS B 9KONOTUN. DKONOrMYECKNA MOHUTOPUHT.

10. Oemorpacpuyeckune npobnembl nnaHeTbl 3emis

11. Mpobnembl ypbaHuzaumm

12. Mpobnema NULEBbLIX NPOAYKTOB

13. MoHSTME 1 CYWHOCTb NPUPOAHO-PECYPCHOrO NOTEHLMaNa, ero OCHOBHbIE 3/IEMEHTHI.

14. MNpupoaHbie yCNoBUs. SKOHOMMYECKAs U BHESKOHOMUYECKAS OLEHKa NPUPOLHbIX ycnosuid. 15. MNpupoaHbie pecypchl.
Knaccudmkaums npmpoaHbIX pecypcos.

16. MecT0 1 ponb NpMPOAHO-PECYPCHOr0 NOTEHLMana B passuTum 1 pasmeLleHn Npon3BoanTeNbHbIX CUA.
17. OCHOBHbIE NMPUHLMMbI PaLMOHaNbHOr0 NPMPOLONONb30BaAHMS.

18. Skonornyeckme NOCNEACTBUS NECHbIX MOXapoB

19. MuHepanbHble yaobpeHus: nonb3a v Bpes

20. BTopryHOE 3aconeHne: NpuyrHbl U peleHne npobnemol

21. BarpssHeHune aTMocdhepbl.

22. MeToAbl 04UCTKMN MPOMBILWIEHHbIX BEIBPOCOB OT MbifK 1 ra3oB

23. MOHMTOPUHI OKpyXatoLen cpebl

24. O30HOoBbIE ObIpbl. MyTn pelweHns NPobnemsbl

25. KucnotHble noxam

26. Knotckuin npotokon

27. MNapHuKoBbIN adodpekT

28. CMor: npuynHbLI M NOCNeacTBmA

29. 9konorusa Kocmoca

30. BnusiHne 3arpssHeHmns okpyXatowen cpeabl Ha 340P0BbEe YenoBeka

31. TpaHcnopT n okpyxawwas cpena. Metonbl 3awmuTel aTMOCEPHOrO BO3yxa 0T 0TpaboTaHHbIX ra3oB aBToMobunei
32. 3arpssHeHune rugpocgepsi.

33. MeToObl O4UCTKN CTOYHBIX BOL

34. YMeHblUeHVe 3arpsasHeHmns nutocgepbl TBEpAbIMA OTXO4AMN

35. ManooTxoaHble TEXHONOrm

36. broTtexHonornyeckue npouecchbl: O4NCTKa CTOYHbIX BOAO, yTUNMN3aumna teepabix ObITOBbIX 0TXO0O0B, BOCCTAHOBJIEHNE
3arps3HeHHbIX No4B

37. AToMHas sHepreTuka v okpyxarwouwas cpega

38. 'moposHepreTuka n okpyxatowas cpena

39. TennosHepreTuka u okpyxarwuwas cpena

40. DHeprus - NONCK NOAX0A0B, MPUEMIIEMbIX A5 OKPYXaloWen cpenbl 1 pa3BuTus

41. HetpaonumoHHble MeToAbl MPON3BOACTBA SHEPrun

42. Dkonormvyeckme nocneacTsus YpessblyaHbIX CUTyauUuii TEXHOrEHHOro Xxapakrepa

43. DKonormvyeckme nocneacTsus aBapuii Ha XMMUYECKNX NPOM3BOACTBAX

44. SlnepHo-TonNNMBHBIA LUKKN. Bo3gencTBue Ha okpyxaroLyo cpeny

45. MNocnencTens UcnbiTaHWin S0EPHOr0 OPYXUS 1N SOEPHOIN BOVHBI 415 OKPYXalowen cpenb
46. 3ax0pOHEHME paanoakTUBHbBIX OTXOL0B

47. 3akoHopaTtenbHoe ynpasneHne NpupoaooxXpaHHo A4esTeNbHOCTbIO

48. 'ocypnapcTBEHHAs aKkonornyeckas aKkeneptmaa. SK0oNornYecknini KOHTPOb

49. MexayHapo4HOe COTPYOHNYECTBO B 06N1aCTM 3aWmThl OKPYXatoWwei cpenbl

50. SkoHOMMYeckuiA yiepd oT 3arpsa3HeHNs OKpyXaroLel cpelibl. IEKTUBHOCTb 3aTpaT Ha OXpaHy NPUPOabI.
51. OcHOBbI 3KONOrMYeCckoin 6e30MacHOCTA 1 KOHLLeNLUMs YCTONYMBOro passutus Poccun.

6.4 Metoaouyeckue marepuansl, onpegensioLwime npouenypbl oLleHMBaHUA 3HaHUNA, YMEeHUI, HaBbIKOB U (MNK)
onbiTa fesATeNIbHOCTU, XapaKTepu3yroLLLMX 3Tanbl PopMMpPOBaHMS KOMMNETEeHLUIA

B K®Y pelictByeT 6annbHO-periTUHroBas cucteMa oLeHKN 3HaHuiA obyyatowmxcs. CyMMapHo no aucumnimHe (Moaynio)
MOXHO nony4ntb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekyllas paboTta oueHnsaetcs B 50 6annos, ntorosas
goopma koHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

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

Ina sk3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

] E
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dopma
KOHTpOnsi

Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa
[esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA

STtan

KonuuectBO
6annos

dopma
KOHTpOns

Mpouenypa oLeHWBaHUSA 3HAHWUA, YMEHWIA, HABbIKOB U (UNIN) OMbITa
DesATeNbHOCTU, XapaKTepu3yHLLUX aTanbl oOPMUPOBaHMSA KOMMETEeHLU U

OTtan

KonunuectBo
6annos

Cemectp 1

TeKyLLUiA KOHTPONb

TecTnposaHue

TecTupoBaHne NPOXOANT B MUCbMEHHOW (HOPME UK C NCNONb30BaHNEM
KOMMbOTEPHbIX cpencTs. Obyyatowmincs nonyyaet onpenenéHHoe KONMYecTBo
TECTOBbIX 3a4aHuii. Ha BbINONHEHWE BbIOENSETCS (OUKCMPOBAHHOE BPEMS B
3aBMCUMMOCTHM OT KonnyecTsa 3amtaHuii. OLeHKa BbICTABNSAETCS B 3aBUCMMOCTH OT
NPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHUIA.

10

NabopatopHble
paboTbl

B ayautopum, ocHawéHHoI CooTBETCTBYIOWMM 060pyAoBaHMEM, oByyarolmecs
MPOBOAAT y4eOHbIE SKCMEPUMEHTbI U TPEHUPYIOTCS B MPUMEHEHNM
NPaKkTNKO-OPUEHTMPOBAHHbBIX TexHoNornii. OLEeHMBAKOTCA 3HaHWe MaTepuana u
YMEHME NPUMEHSTb €ro Ha NPaKTUKE, YMEHWNS 1 HABbIKK MO paboTe ¢
0bopyLoBaHMEM B COOTBETCTBYIOLLEN NPeAMETHO obnacTu.

22

MncbmeHHas
pabota

O6yuatowwmecs nonyyatoT 3a4aHNe MO OCBEWEHNIO ONPELENEHHBIX TEOPETUYECKMX
BOMPOCOB WK pelleHunio 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO U COAETCS
npenogaeatento. OLEeHNBAOTCS BNageHe MaTepmanom no Teme pabotol,
aHanUTUYeckme crnocobHOCTU, BNafeHne METOOAMM, YMEHUS N HABbIKK,
HeobxoLMMble AN BbINOMHEHWS 3a0aHWA.

10

KoHTponbHas
pabota

KoHTponbHas paboTa NpoBOAMTCS B YaCbl ayauTOpHOW pabotbl. Obyyarowumecst
nonyyarT 3aLaHus Ans NPOBEPKU YCBOEHUS MPOaeHHOro MaTepvana. Pabota
BbINONIHAETCS B NMCbMEHHOM BULE U caaétcst npenogasatento. OueHnBaoTcs
BnafeHne maTepranoM rno TeMe paboTbl, aHANUTUYECKME CMOCOBHOCTM, BafeHve
MeToLaMu, YMEHWs 1 HaBblKW, HEOOX0AMMbIE [J1sl BbINONHEHUS 3a0aHU.

Ok3ameH

OK3aMeH HaueneH Ha KOMMIEKCHYIO MPoBEpPKY OCBOEHUS AUCLIMMANHBI. OK3aMeH
MPOBOAWTCS B YCTHON MNN NUCbMEHHOI coopMe no Bunetam, B KOTOPbIX
comepxarcs BONpockl (3anaHns) no BceM Temam kypca. Obyyarowemycs naércs
BpeMmsi Ha noarotoeky. OLeHnBaeTcs BnaaeHue MatepmasnoMm, ero CUCTEMHoe
OCBOEHUE, CNOCOBHOCTb MPUMEHSTL HYXXHbIE 3HAHWS, HABLIKU U YMEHUS NP
aHanuase NpobneMHbIX CUTyaunin U PeleHNn NPaKTUYECKNX 3aAaHNiA.

50

CemecTtp 6

TeKyLUi KOHTPOb

YCTHbIN onpoc

YCTHbI onpocC NpoBoONTCA Ha NPaKTUYEeCKNX 3aHATUSAX. O6yqa|ou4|/|ecsi
BbICTyNnakOT C ooknanamu, COO6LI.I,6HVI9IMVI, OOMNMONHEeHNAMN, y4acCTBYyOT B
ONCKyCCuhKn, oTBEHalOT HA BOMPOCHI npenogasaress. OueHnBaetcs YPOBEHDb
JOoMallHern NoAroToBKKM Mo Teme, CNOCOBHOCTb CUCTEMHO W NOMMYHO M3naratb
maTepvan, aHannu3nposaTb, POpMynMpoBaTb COﬁCTBeHHYlO no3nuynio, oteeyatb
Ha OO0MOoNHUTEeIbHbIE BOMPOCHI.

10

NabopaTtopHble
paboTbl

B ayamTopum, ocHawéHHON COOTBETCTBYOWMM 060pyLoBaHNEM, obyyalolwmecs
NPOBOASAT y4ebHble SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN
NPakTUKO-OPUEHTUPOBAHHbBIX TexHonorni. OLeHMBaKOTCS 3HaHWe mMaTepuana u
YMEHWE NPVMEHSATb ero Ha NpakTWKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
o0bopynoBaHneM B COOTBETCTBYIOLLEN NpeaMeTHON obnacTu.

40

3auer

3a4éT HaueneH Ha KOMMIEKCHYHO NMPOBEPKY OCBOEHUS ONCLUMIVHGI.
O6yuatowmitica nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3afaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNBIOTEPHO
gopme. OueHrBaeTcs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,

CI'IOCO6HOCTb I'IpI/IMeHFITb Hy)KHbIe 3HaHUA, HAaBblKU N yMeva npwn aHannse

50

OcBoeHue aucumnauHbl (MOayns) NpeanonaraeT U3y4eHne OCHOBHOW 1 LOMONHUTENbHO y4ebHOM nuTepatypbil.
Nutepatypa MoxeT BbiTb AOCTYyMNHA 0ByyatowmnMcst B OAHOM U3 ABYX BapuaHToB (NM1bo B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE BUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3aK/4eHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B NeyaTHoM Buae - B Hay4Hoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum BuneTam B COOTBETCTBUM C NMpasunamu nonb3osaHust Hay4yHol 6nbnnoTekoil.

ONeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaoLLMMCS CBOETO NOrMHA 1 Napornst
OT NNYHOTO KabuHeTa B cMcTeMe "ONeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHUM NeYaTHbIX U3AaHWn 6ONNOTEYHbIN
(POHL [OMKEH BbITh YKOMMNEKTOBAH MM U3 pacyeTa He MeHee 0,5 akaemnnsipa (ans obyyatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnnsipa) Kaxaoro U3 n3aaHuin OCHOBHOW NUTepaTypbl U He MeHee 0,25 ak3eMmnnsipa LOMNONHUTENbHOM
nuTepatypbl Ha kKaxaoro obyyaiouerocs 13 yucna nuu, 04HOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

CtpaHunua 21 n3 26.
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MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 kK paboyeli nporpamMme AnCUMNAMHBL. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMIUHBI (MOOYIIS)

OcHoBbl xuMuK. VIHTEPHET-y4ebHMK. - http://www.hemi.nsu.ru/
Xumnyeckun dpakynbtet MI'Y. Metonounyeckne matepwmansi. - hitp://www.chem-astu.ru/chair/study/genchem/
OBC ZNANIUM.COM - http://znanium.com/

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)

Bug pa6ot

Metoaunyeckue peKoMeHaauun

nekunmn

B Xxone NEKUMOHHbIX 3aHSTUI PEKOMEHLYETCS TWATENbHO KOHCMEKTUPOBAThL
n3yvaemblil MaTepman. Cnenyet obpawatb BHUMAHWE HA TEPMUHBI, OOPMYNINPOBKM,
packpbIBalOWME COAEPXKAHNE TEX UMW UHBIX MPOLLECCOB, MEXAHN3Mbl XUMUYECKMX
peakuuil, HOMEHKNATYPY COEQUHEHNI, NPAKTUYECKYIO 3HAYUMOCTb U3Y4aeMbIX
BonpocoB.Hanmune xopolwmx cobBCTBEHHbIX KOHCMEKTOB NEKLWIA - BaXXHOE YCNOBUE
YCMELWHOW NMOATOTOBKM K 9K3aMeEHY.

nabopaTopHble
paboTbl

Pabota Ha na6opaTopr|x 3aHATUAX npennonaraeT BbINOJIHEHNE SKCHepMMeHTaﬂbHOIZ
yacTtn, aHanm3 n opopMmeHne NnonyYeHHbIX peadynbTaTos, 3aWwnTy na6opaTopH0|7|
pa60TbI, aKTUBHOE y4acTtune B OUCKYCCUAX. an/I noarotToBke K ﬂa60paTOprIM pa60TaM
cnenyet ncnonb3oBatb MeToanyeckmne ykasaHms no gucunninHe, KotTopble BbloalnTCA
Ha 3aHATUA B SNEKTPOHHOM BUae B KOMMbIOTEPHOM Knacce nnn B 6YMa)KHOM
NCMONTHEHN B 0ObIYHOWA ayaountopun. K BbINONHEHMIO SKCHepMMeHTaﬂbHOVI 4yactu
CTyAEeHT OonyckaeTcs nocrie Ko/ioksnyMa, nporpamMmma KOToporo n3noxeHa B
MeTOANYEeCKMX yKa3aHUAX K na6opaTopr|M pa60TaM.

camocTos-
TeNnbHas
paboTa

CamocTosiTenbHyto paboTy cnefyeT Hauyatb cpasy Xe nocne Nepsoli Nekumm 1
nonyyeHus y4ebHO-MeToanYecknx Matepranos. KOHTponb pe3ynbtaTos
BHEayAUTOPHON CaMoCTOATENbHON paboThl HA YHEBHbIX 3aHSATUSX MOXET NPOXOAUTL B
YCTHOW, NMCbMEHHOI 1K CMelwaHHol dpopme. CamocTosiTenbHas paboTa cTyneHToB
Mo Kypcy BknoyaeT B cebsi NpopaboTky U YCBOEHWE KOHCMEKTOB NEKUWIA; 3ydyeHne
y4ebHOI 1 METOLMYECKOW NUTEPATYPbI, BKNOYAS MHOPMALIMOHHbIE
06pasoBatenbHble PECYPChI (3NEKTPOHHbIE YYEBHMKN U MeTOANYECKUE NOCOBUS);
MOLrOTOBKY K nabopatopHbIM paboTam 1 0hopMNEHE OTHETOB; PELIEHNE 3aaad U
BbINOMHEHWE ynpaXHeHW No OCHOBHbIM pasaenam kypca. [pn camocToaTensHOM
peleHnn 3a8a4 Hy>XXHO 060CHOBbIBaTb KaxXAbll aTan pelweHus .PeweHne 3apay
LaHHOMO TUMa HY>XHO NPOAONXaTh [0 NPUOBPETEHUS TBEPABIX HABLIKOB B UX
pelweHnn. PeweHns npu HE0BXOOUMOCTM HY>XXHO CONPOBOXAaTb KOMMEHTapuaMK,
CXeMaMu 1 pucyHKamu, ypaBHEHNSMN XUMUYECKMX peakLi.

NMCbMeHHast
pabota

[MncbMeHHble pa6OTbI npoBOOATCA NO MHOMBMAOYyabHbIM 6unetaMm. NMUcbMeHHble
pa60TbI BK/IIOYaKOT KaK TeopeTnyeckme Bonpochol, Tak 1 3anadm no OCHOBHbIM
pasnenam Kypca. I'Ipvl noAroToBke K 3aHATUAM C peleHneM 3anady MoxeTt
I'IOTpGﬁOBaTbCH KanbKynsaTop. I'Ip|/| BbIMO/THEHUM MNCbMEHHbIX 3a0aHNI CTyOeHT
OO/IXEeH NpoaeMOHCTPMpoOBaTb yMEHME NPON3BOONTb XMUMUYECKNE pacyeThl,
COCTaBnATb ypaBHEHUA peaKLl,VII7I, 06 BSACHATD nony4yeHHble pe3ynbTarthbl.

TeCTMpOoBaHue

B TecToBbIX 3a4aHUsX B KaXA0M BONPOCE U3 NpeAcTaBNeHHbIX BApMAHTOB OTBETA
npaBunbHbIA TONbKO 0AWH. Ecnn Bam kaxeTcs, 4To npaBuibHbIX OTBETOB Borblue,
BblBUpariTe TOT, KOTOPLIN, HA Baw B3rnsa, Hanbonee npaeunbHbIA. HyXHO ocTaBuTb
BPEMS AN MPOBEPKM CBOEN paboThl, 4TOObl 3aMETUTb U UCNPABUTL SIBHbIE OLIMOKM.
CTtpemunTech BbINONHWUTL BCE 3agaHuns TecTa.

KOHTPONbHas
paboTta

KoHTponbHas paboTa BkoYaeT pacHeTHble 3a4a4M Mo OCHOBHbBIM pasfenam Kypca, NpoBOAUTCS Mo
nHAMBMAyanbHbIM Gunetam. MNpy NOAroTOBKE K 3aHATUSIM C pelleHreM 3aaay MoxeT notpeboBaTbcs
kanbkynstop. KoHTponbHas paboTta NpoBOAMTCS MO TEOPETUYECKOMY Matepuany, KoTopblii 6bin
M3Yy4eH Ha Nekumsx 1 Ha nabopaTopHbIx paboTax.
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Bup pabor

MeToaouyeckme pekomeHoauum

3K3aMeH

Mpu NOAroToBKe K 9K3aMeHy HeobX0AMMO ONMpPaThbCs, NPeXAe BCero, Ha KOHCMNEeKTh
NeKUnii, a Takxe Ha UCTOYHUKM, KOTopble Bbiv MCMONb30BaHbI MPW NOAroToBKe K
nabopatopHbIM paboTam, onpocy 1 TECTUPOBaHUIO. DK3aMeH NPoBoaNTCS no bunertam,
B KaXX,40M BuneTe coiepXMTcs Mo OBa TeopeTUdeckmx Bonpoca v Ase 3anayn rno
nporpamme Kypca. HakaHyHe ak3ameHa NpOBOAUTCS KOHCYNbTaLWS.

YCTHbI ONpoC

Mpu noaroToBke K yCTHOMY OMNpOCY LienecoobpasHo: -BHUMATENbHO U3Y4nTb NepeyeHb
BOMPOCOB ¥ ONPEeneNnnTb, B KAKMX MCTOYHMKAX HAXOOSTCS CBEOEeHUs, HeobxoanMble
LNs OTBETA Ha HUWX; -BHMMATENbHO NPOYUTATh PEKOMEHLOBAHHYIO NMTEpaTypy;
-COCTaBWTb KpaTkne KOHCMeKTbl OTBETOB (MfiaHbl 0TBETOB). HEOHXOANMO OCBOUTb
TEOPETMNYECKNE MONOXEHNS AAaHHON OMCUMMMHLI, pa3obpaTtb onpeneneHunst Bcex
MOHSTWI 1 NMOCTAaHOBKM MOLENEN, ONUChIBAIOWMX NPOLIECChl, PACCMOTPETb NPUMepsb! 1
CaMOCTOSITENIbHO PELWNTEL HECKOMBbKO TUMOBbLIX 3a4a4 U3 KaXA0M TEMbI.
JlononHNTENBHO K M3YHEHNIO KOHCMEKTOB NeKuuii He06X0aMMO NOfb30BaTbCS
y4yebHuMKamMu no y4ebHoin oncumnivHe.

3a4ver

JLns noAroToBKU K 3a4eTy Mo TEOPETUYECKOMY Kypcy HeobxoamM, Npexae BCero,
XOPOLMiA COBCTBEHHBIV KOHCMEKT nekumii. Kpome Toro, y CTyneHTa JOMKeH ObiTb
XOPOLMiA y4eBHUK N KOHCMEKT NMTepaTypbl, IPOYUTAHHOW MO YKa3aHUo
npenofaeartens B TeyeHune cemectpa. CneayeT TakXe onvpaTtbCs Ha UCTOYHUKN,
KOTopble 6bin NCMONb30BaHbl NPU NOAroTOBKE K nabopaTopHbIM paboTam, onpocy v
TECTMPOBAHUIO

10. MepeyeHb MHGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKJaouYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHDIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOIO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n HGOPMALIMOHHbBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKomn 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 015 CaMOCTOSITENbHOM PaboThl 0B6YYaAIOWMXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs1) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamMTopun 0SS KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNELManm3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3gaToyHbiX MaTepuanos.
MynbTumMeouiiHas ayoutopums.
CneuvannsmposaHHas nabopaTtopus.

12, Cpeﬂ,CTBa apantauumumv npenopgasaHus gucUNNNIUHbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300pP0OBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE MPUMEHSIOTCS Cnepylowmne MeToAbl U TexHonoruv, obneryaioume
BOCNPUATE MHGOPMaLLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOIo npeo6pasoBaH|/|;| B

anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONsa pasinydHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI/ MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabypoBaHus Tekcta U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCMpUHUMATb O4HY U TY Xe MHhopMaumio U3 pasHbiX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnaMmu cnyxa nony4anm MHOpMaLnio BU3yanbHO, C HAPYLLEHUSAMU 3PEHUS -

aynnanbHo;

- MPUMEHEHVE NPOrPaMMHbIX CPEACTB, 06ECMNEUYMBAIOLMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMM/IMHON, 3a CYET anbTepHAaTMBHbIX CMOCOB0B, B TOM YMCNEe BUPTYanbHbIX 1abopatopuii U CUMYNSILMOHHBIX

TEXHONOMNIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIﬁ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHuto 43.03.01
"Cepsuc" n npochunio nogrotosku "Cepsuc aBTOTPaHCNOPTHBLIX CPeacTB”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.5.9 Xumuns n akonorus

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotosku: 43.03.01 - Cepeuc

Mpodounb noarotoskun: CepBMC aBTOTPAHCNOPTHBLIX CPEACTB
KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:
1. Fnunka H.J1. Obwas xumns: ydebHuk ons 6akanaBpos, CTyA. HEXMM. criel. By30B / non ped. B.A. MNonkoea, A.B.
Babkoga. - 18-e nsga., nepepab. n gon.. - Mockea : KOpaiit, 2012. - 898 c. - (bakanasp). - bubnuorp.: c. 886.. - ISBN
978-5-9916-1148-0; ISBN 978-5-9692-1112-4. (100 2k3.)
2. AxmeToB, H. C. Obwas 1 HeopraHundeckas xumns. [SnekTpoHHbI pecypc] CI16. : NlaHb, 2014, 752 ¢. Pexum goctyna:

http://e.lanbook.com/book/50684

3. KopoeuH H. B. 1 gp. Obwas xmmusi. Teopus 1 3ana4un.[9nekTpoHHbIn pecypc] - CIM6.:aHb, 2014. - 496 c.Pexum
noctyna: https://e.lanbook.com/reader/book/97169/#1

4. MeaHoB B. I". OcHoBbl xMuu: YuebHUK [SnekTpoHHbI pecypc] / B.I". MisaHos, O.H. esa. - M.: KYPC: HAL,
NHDPA-M, 2014. - 560 c. Pexum goctyna: http://znanium.com/bookread.php?book=421658

5. Bonkosa [M1.A. OcHoBbl 06Lelt akonoruu [SnekTpoHHbIl pecypc]: yuebHoe nocobue / M.A. Bonkosa. - Mocksa: ®opym,

2012. - 128 c. - B nep. - ISBN 978-5-91134-632-4. - Pexum poctyna: http://znanium.com/bookread.php?book=314363.
6. Pasymos B.A. Skonoruvsi [OnekTpoHHbIA pecypc]: y4ebHoe nocobue / B.A. Pasymos. - Mocksa: HUL, MHdpa-M, 2012. -

296 c. - (Boicwee obpasoBaHue: bakanaspuar).- B nep.- ISBN 978-5-16-005219-9. - Pexum goctyna:
http://znanium.com/bookread.php?book=315994.

JononHutenbHas nuteparypa:
1. AxmeTos H.C., Aansosa M.K., BagbirnHa J1./. NabopatopHble U CEMUHAPCKME 3aHATUS Mo 0BLWelt 1 HeopraHN4YecKo
XMMUK. [OneKTpoHHbIN pecypc] M3a-8o 'JlaHb', 2014. - 368 ¢. Pexum goctyna:
http://e.lanbook.com/books/element.php?pl1_id=50685
2. MaptbiHoBa T.B., CynoHuukas N.W., Areesa K0.C. HeopraHunyeckas xmmusi: yuebHuk - M.: HALL UH®PA-M, 2017. -
336 c. Pexxum goctyna:
http://znanium.com/bookread2.php?book=648408
3. AnekTpoxmmus. Metoanueckume ykasaHus k nabopatopHeiM pabotam/ Cunnenb W.4., MaspwH IM.B., OeHucosa T.P.,
XapuTtoHoBa E.A. - Hab. Yennbl: HYU KDY, 2016, 35 ¢. (200 3k3. Ha Kad. XMUK 1 3KONOru)
4. Xpuctodoposa H.K. OcHoBbl akonorum [9nekTpoHHbIi pecypc]: y4ebHuk / H.K. Xpuctodpoposa. - 3-e nsa., gon. -
Mocksa: Maructp: HALL UH®PA-M, 2013. - 640 c. - (Bakanaspwuar). - B nep.- ISBN 978-5-9776-0272-3. - Pexum
poctyna: http://znanium.com/bookread.php?book=406581
5. Epaakos J1.H. Skonorusi [SnekTpoHHbIA pecypc]: yiebHoe nocobue / J1.H. Epnakos, O.H. YepHbiwosa. - Mocksa: HAL|

NHdppa-M, 2013. - 360 c. - (Boicwee obpasosaHue: bakanaspwuar). - B nep. - ISBN 978-5-6-006248-8. - Pexum goctyna:

http://znanium.com/bookread.php?book=368481
6. MaBpvwes B. B.O6was skonorus [SnekTpoHHbIA pecypc): kypc nekuuii / B.B. MaBpuwes. - 3-e usg., ctep. - Mocksa:

NH®DPA-M; MuHck: HoBoe 3HaHue, 2011. - 299 c.: un. - (Bbiclwee obpasosaHue). - B nep.- ISBN 978-5-16-004684-6
(MHDPA-M).- ISBN 978-985-475-435-2 (HoBoe 3HaHume).- Pexxum goctyna:
http://znanium.com/bookread.php?book=255387.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.5.9 Xumuns n akonorus

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

Hanpasnenne noarotosku: 43.03.01 - Cepeuc

Mpodounb noarotoskun: CepBMC aBTOTPAHCNOPTHBLIX CPEACTB
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANWYMU B ANEKTPOHHO-BMBNNOTEYHON cncTeme
"KOHCynbTaHT cTyAeHTa", LOCTYN K KOTOPOi NpegocTasneH obyyatowmmes. MHoronpoguibHbIA 06pas3oBaTtenbHblii
pecypc "KoHcynbTaHT cTyaeHTa" sBnsieTcs anekTpoHHon 6ubnuoteyHolt cuctemoii (36C), npepnocTasnstowein AoCTyn
uepes cetb VIHTepHeT Kk y4ebHO nnTepaType 1 [ONONHUTENbHBIM MaTepuanam, NpuobpeTeHHbLIM HA OCHOBAHWU NPSMbIX
LOroBopoB ¢ npaBoobnanatensimu. MoNHOCTbIO COOTBETCTBYET TPeboBaHNAM doefepanbHbIX FOCY AapCTBEHHbIX
06pasoBaTtebHbIX CTaHAAPTOB BbiCWEro 06pa3oBaHUs K KOMNNEKTOBAHWIO BBNNOTEK, B TOM YACIE ANEKTPOHHbIX, B
YyacTtn oopMUPOBAHNS POHOOB OCHOBHOW W AOMONHUTENBHOW NUTEpaTypbl.
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