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Mporpamma amcuunnmHbl "Xumus n akonorus"; 23.03.03 "Okcnnyataums TpaHCNOPTHO-TEXHONOMMYECKUX MaWWH 1 KOMMIEKCOB".

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 amcuunnmHbl "Xumus n akonorus"; 23.03.03 "Okcnnyataums TpaHCNOPTHO-TEXHONOMMYECKUX MaWWH 1 KOMMIEKCOB".

Mporpammy aomMcuunnuHel paspabotan(a)(n) BoUeHT, K.H. (poueHT) dasynnud O.10. (Kadenpa xummm 1 akonormu,
NHxeHepHo-cTponTenbHoe otaeneHue), DDFazullin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn 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;

-OCHOBHbIE 3aKOHOMEPHOCTUN NPOTEKAHNS XMMNYECKUX Peakumnii, XUMNYECKYIO KUHETUKY U TEPMOANHAMUKY,
SHEePreTnky XmMn4ecknx npoLeccos;

-OCHOBbI CTPOEHUS U PeakLUMOHHOI CNocoBHOCTU BElecTB;

-Knaccugukaumio, cBoicTea 1 061acT BO3MOXHOMO NPYMEHEHMST OCHOBHBIX KNIaCCOB HEOPraHN4Yeckmx u
OpraHnyeckmnx CoOeauHeHun;

-MeTo[bl aHanM3a B3aMMoLeNCTBISA YENOBEKA U €70 AEATENBHOCTY CO CPeLo OBUTaHMS;
-OCHOBbI B3aMMOLEVCTBIS XMBbIX OPraHM3MOB C OKpyXartoLlei cpenoim;

-XapakTepUCTVKN BO3PACTAHUS aHTPOMOreHHOr0 BO3AENCTBUS HA NPUPOLY, MPUHLMMNbLI PaLUOHaNbHOMO
NPUPOLOMNONb30BAHUS,;

-OnacHOCTK cpenbl obutaHus (BI/I,D,bI, Knaccudoukauuio, nons 0EeNCTBUSA, NICTOYHUKN BO3HUKHOBEHUS, Teopuio 3aLLI,VITbI).

HonxeH ymeTb:

-ucnonb3oBaTtb oyHOAMEHTaNbHbIE MOHATUSA, 3aKOHbI U MOOENN Knaccuyeckom n COBpeMeHHOIZ XUMUN;

-BbIMONMHATb pac4eTbl MO OCHOBHbIM 3aKOHAM XM B XNMNYECKOW TepMmognHamuke, XuMn4eCkom paBHoBeCUH,
ANEKTPOXMnH, XUMNYECKOW KNHETNKE U CpVISI/IKO-XVIMVI‘-IeCKOM aHanmse.

-OCYyLWeCTBNATb NOCTAHOBKY U pelweHne 3aaad ¢ uCnosib3oBaHNEM 3HaHWIA XMMnK B obnactu I'IpOCpGCCI/IOH&J'IbHOVI
neAaATeIbHOCTW.

-OCYILECTBNATbL B 0OLWEM BMAE OLEHKY aHTPOMOrEHHOMO BO3OENCTBUS HA OKPYXAIOLLYO Cpeay € YHETOM Cneungoukm
NPVPOLHO-KNMMaTUYECKNX YCNOBWA.

JonxeH BnaneTb:
- MeTo4aMu 3KCNEePUMEHTANIbHOrO UCCNEN0BaHUS B XMMWW: NNIAHMPOBAaHWE, NOCTaHOBKa 1 06paboTka aKCNepuUMEHTa;

-METOAaMMN TEXHUYECKOM N TEXHONOrMYECKol OLeHKM yuepba oT AesTEeNbHOCTM NPeanpusaTus,
-MeToAaMm Bblibopa PaLMoHaNbHOro crnocoba CHXEHNS BO3LENCTBIS HA OKPY>XatoLLyio cpemy.

JonxeH OEeMOHCTpMpoBaTb CrNoCOBHOCTb M FOTOBHOCTb:
NPUMEHATb NOoNy4YeHHble 3HaHNA Ha NpakTuke.
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Mporpamma amcuunnmHbl "Xumus n akonorus"; 23.03.03 "Okcnnyataums TpaHCNOPTHO-TEXHONOMMYECKUX MaWWH 1 KOMMIEKCOB".

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.5.9 ducumnnnHbl (Mogynm)" OCHOBHOM NpodoecCuoHanbHom
obpasoBatenbHoli nporpammel 23.03.03 "Skcnnyataums TpaHCNOPTHO-TEXHONOMMYECKMX MalUMH 1 KOMMNEKCOB
(ABTOMOBUNBHBIN cepBuc)" 1 oTHocUTCS K 6a3oBol (0blwenpodeccnoHanbHol) YacTu.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. O6bem aucuunanHbI (MOAyNs) B 3a4eTHbIX eAuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLmuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatoLmxcs

O6was TpynoeMKoCTb ANCLMIMMHBI COCTaBASIET 6 3a4eTHbIX(ble) eanHuL(bl) Ha 216 yaca(oB).

KoHTakTHasi paboTa - 68 yaca(oB), B TOM 4yncne nekuun - 34 yaca(oB), npakTuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 34 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocrTositenbHasi pabota - 112 yaca(os).
KoHTponb (3a4é€T / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMUHBIL: 3K3aMeH B 1 ceMecTpe; 3a4eT BO 2 CEMECTpe.

4. CopepXxaHue OUCLUUNNUHBI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaAeMUYecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKUi nnaH KOHTaKTHON U CaMOCTOATENbHOM paboThbl NO AucCLUNINHE (MOAYIIO)

Bupabl n yachbl
KOHTaKTHOW paboTbl,
Pasnenbl puCUMNINHDI / MX TPy A0EMKOCTb CamocTosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHble
Jlekunu 3aHATUSA pabortbl
Tema 1. KncnoTHO-OCHOBHbIE 1
1. |oKMcNUTENBHO-BOCCTAHOBUTENBHbIE 1 0 0 4 6
CBOWCTBA BELWECTB.
Tema 2. CtpoeHune atoma 1
2. XMMUYeckasl CB3b. 1 4 0 2 2
Tema 3. Xumunyeckas TepMognHammka
s N KNHETHKA. 1 2 0 0 6
4. [Tema 4. PacTsopbl. 1 2 0 2 6
Tema 5. NanbBaHNYECKNE SIEMEHTDI
& N PSS HANPSXXEHUA METANNOB. 1 2 0 4 6
6. [Tema 6. Koppo3aus metannos. 1 2 0 4 12
Tema 7. OnekTponns pacTsopos 1
7. pacnnaBoB 3N1EKTPONNTOB. 1 2 0 2 12
8. [Tema 8. Obwwue ceoiicTBa METaNsNOB. 1 2 0 0 10
Tema 9. BbicokoMOnekynsipHbie
9. coenHEeHNns. 1 2 0 0 12
Tema 10. NMpeameT 1 3apayn
10. aKonoruu. 2 2 0 0 4
11.|Tema 11. Obwas skonorus. 2 2 0 2 10
Tema 12. AHTpOMOreHHble
12. BO3OeNCTBMS Ha brocdepy. 2 4 0 8 10
Tema 13. X039MCTBEHHbIV MEXAHN3M
13.[npupoaononb3oBaHns U oxXpaHbl 2 4 0 0 8
oKpyXarolen cpelbl.
Tema 14. Skonormyeckas 3awmra u
14.|oxpaHa okpyxatolwei cpenbl Ha 2 4 0 6 8
npeanpuaTusx.
Utoro 34 0 34 112

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

AEKTPOHHBH
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Mporpamma amcuunnmHbl "Xumus n akonorus"; 23.03.03 "Okcnnyataums TpaHCNOPTHO-TEXHONOMMYECKUX MaWWH 1 KOMMIEKCOB".

OCHOBHbIE KNTACChl HEOPraHN4YecKmx coenmHeHunii. OKCcuapl: KUCNOTHbIE, OCHOBHbIE, aMgpOTepHble, coneobpasytoLme,
6eapaanuyHble. KNCnoThbl: CunbHbe, cpenHue, cnabble, OOHO- 1 MHOFOOCHOBHbIE, 6ECKMCIOPOOHbIE U
kucnopopoconepxawme. OCHOBaHWS: CUMbHbIE (WenoYn), cpenHue u cnabble. AMdboTepHbie rugpokcuapl. Conu:
HopMasbHbIe (CpeaHue), KUCTbie U OCHOBHbIE. HoMeHknatypa, nonyyeHue v ceoiicTea. [pumeHeHme.

OKnNCAMTENBHO-BOCCTAHOBUTENbHbIE peakuunn. BaxHenwmne oKncnutenn n BOCCTaHOBUTENMN. Me)KMOﬂeKyﬂﬂprle n
BYTPUMONEKYNAPHbIE OKUCNTNTENNIbHO-BOCCTAHOBUTETbHbIE peaku . Peakuun ancnponopunoHnpoBaHUA. Meton
3NIEKTPOHHOIro 6anaHca. 3Ha4eHne OKUCNNTENBbHO-BOCCTAHOBUTESbHbIX peaKuw7|.

Tema 2. CTpoeHMe aToOMa U XMMUYeckasi CBSi3b.

CocTaBHble 4acTu atoma - A0P0 (I'IpOTOHbI, Hel7|Tp0HbI), 3NEKTPOHDbI, X 3apsn U Macca. KBaHTOBbIE YnCNa: rNaBHOE,
0p6|/|Tar|bHoe, MarHMTHoe, CrMHOBOE. ATOMHbIE op6|/|Tan|/|. MHOFOSHGKTpOHHbIe adTOMbl. anIHLI,I/II'l I'Iaynm. I'Ipanmo
XYH,D.a. MakcumanbHoe Yncno 3/IEKTPOHOB Ha 3HEpPreTn4eCknx ypoBHAX 1 NOOYPOBHSAX.

Meproaunyeckuii 3akoH . V1. MeHngeneesa, coBpeMeHHas hopmynmposka. Puanyeckuin CMbIC NOPSOAKOBOro Homepa
anemenTa. lNeprogmnyeckas cmctema aNEMEHTOB M ee CBA3b CO CTpOeHreM atoma. [locnenosaTenbHOCTb 3an0fHEHNS
3NEKTPOHHbIX 06onoyek atoMoB. CTPykTypa NEPUOONYECKON CUCTEMBI: MEPUOLbI, FPYMMbl U NOArPYnMbl. DNEKTPOHHbIE
cemelicTea s- , p-, d- u f-anemMeHTOoB.

KosaneHTHas cBsiab. OCHOBHblE NMONOXeHWsl MeToaa BaneHTHbIX ceszeit (BC). CBoMCTBA KOBaNEHTHOM CBA3N:
HanpaBneHHOCTb, HAChIWAEMOCTb. O-, TI-CBA3W. TuMbl rmbpuansaunmn aToMHbIX opbuTanei n CTpykTypa Monekyn.
MonspHas n HenonspHas KoBaneHTHas cBsidab. OCHOBHbIE MONOXEHWs MeToaa MonekynsipHeix opbutanein (MO).

MoHHas cBS3b Kak KparHui cnyyar nonspusaumm KoBaneHTHoW cBs3n. HeHanpaBneHHOCTb M HEHACBIWEHHOCTb NOHHOW
cBs3u. BooopogHas cessb. MeTannmyeckas cBsi3b.

Tema 3. XMnyeckasi TepMmogMHaMuka U KUHeTHKa.

OCHOBHblE MOHATMSA XMMUYECKOW TepMOoaMHaMUKK. [epBbiil 3aKOH TepMoANHaAMUKKN. DHTanbnuns. 3akoH [fecca un
cnencteve n3 Hero. Pacyet TennoBbix 3pdeKTOB XMMNYECKMX peakunii. Peakuun sk3otepmmnyeckme n
sHOoTepMumyeckue. SHTponus. Bropor 3akoH TepMognHamMmku. Pacyet naMeHeHns SHTPONMn B XUMUYECKNX peakLmsiX.
CBobonHas aHeprus Mbbca, caMonponsBONbHBIE U HECAMOMPOWU3BO/bHBIE MPOLIECCHI.

XnMmyeckasi KUHeTuka n katanma CKOpOCTb XUMNYEeCKnxX peaKLlMI7I 1 dpakTopsbl, ee onpenengowme. O6paTI/IMbIe n
HeOGpaTI/IMbIe XnMn4yeckme npouecchl. Xnmunyeckoe n pasoBoe paBHOBECHUE. CDaKTOpr, BO3,E|.e|ZCTBerLLI.I/Ie Ha
XnMnyeckoe paBHoBecuKe. KaTanmsaTopr CyLI.lHOCTb KaTanuTn4eckoro OencTems. [OMOreHHbI n FeTepOFeHHbIIZ
katanua. Metonpbl NOBbLIWEHUS 9O eKTUBHOCTN TEXHONOrNYECKUX NPOLLeCCOB 3a CYET UCMO/Ib30BaHUS KaTann3aTopos.

Tema 4. PacTBOpbI.

PacTtBopbl. Cnocobbl BblpaXXeHWin KOHLEHTpauun pacTBopoB. PacTBopbl HE3NEKTPONMTOB M UX CBOCTBA. PaBHoBeCKS B
pacTBopax 9EKTPONNTOB. Teopus aNeKTpoNnTMYECKOn amccoumaummn. Bopa kak pactBopuTenb, BOLONOArOTOBKA.
BonooponHbivi nokasartenb 1 ero BANSHUE Ha X0 TEXHONOrnYeckux npoueccos. 'maponua coneir. OCHOBHLIE cnyyaun
rnoponusa conen.

,D,VICI'IepCHbIe CUCTEMDI. CTpoeHme, KﬂaCCI/Iq)I/IKaLI,VIﬂ n CBONCTBA ONCNEepPCHbIX CUCTEM. MeTO,EI,bI nony4yeHnsa omcnepcHbIX
CUCTEM. SﬂeKTpOKVIHeTI/I‘-IeCKI/Ie ABNEHWNS. A,EI,COp6LI,I/I9|, ee pa3HOBMOHOCTU N NCNONIb30BaHME B TEXHONOIMYeCKnx
npoLeccax.

Tema 5. ManbBaHUYeCKUE 3N1IEMEHTbI U pan Hal'lpil)l(eHVIVI MeTannos.

OnekTpoaHbie NoTeHumansl. Bo3HMKHOBEHME NOTeHUMana Ha rpaHvle MeTann - pactsop. BooopoaHbiii anektpoga.
CrtaHpapTHble 3NeKTPOLHblE NOTEHLMANbI. DNEKTPOXUMNYECKNIA PSS HANPSXEHWUA MeTannos. YpasHeHue HepHcTa.
"anbBaHWyeckuii anemMeHT BonbTa. ManbBaHMYecknin aneMeHT Akobu-IaHnans. KoOHLEHTPaUNOHHbIA ranbBaHUYeCKni
anemeHT. OJ1C ranbBaHNMYeCKOro anemMeHTa.

Tema 6. Koppo3us MeTannos.

Buobl koppo3nm MeTannos. Kopposus xummuyeckas 1 anekTpoxuMmyeckas, nx ocobeHHocTn. Cxema anekTpoxXuMmn4yeckoi
Koppo3un. AHoOHOE OKUCNEeHe MeTanna v kaTogHas genonsapusauunsi. Bugel genonsipysaunm: KUCnoponHas u
BogopoaHasi. Kopposms npu KoHTakTe ABYX METannos. 3awmrta MeTannos oT Koppo3un. AHOAHbIE U KaToAHbIE
3aWMTHbIe MeTannMyeckne NoKpbITUS. dNekTpoxuMmuyeckas sawmta. Meton npoTekTopoB. NHrMbUTopbl KOPPO3IUN.
Tema 7. BneKTpoNu3 pacTBOpPOB U pacrniaBoB 3N1€KTPO/IUTOB.

SﬂeKTpOﬂI/I3 pacnnaBoB 31EKTPOINTOB. 3”8KTpOJ’II/I3 PacTBOpPOB 3NEKTPOSIMTOB C PACTBOPUMbIM N HEPACTBOPUMbIM
(I/IHepTHbIM) aHogoMm. NocnenoBaTtenbHOCTb pas3psankym MOHOB B pacTBopax 1 pacniaBsax 3J1EKTPOJINTOB. 3aKkoHbI
ANeKTponmnaa: I'IepBbII7I, BTOpOI7I 1 06 beaVUHEHHbI 3aKOHbI dDapane;l. ﬂpI/IMeHeHI/Ie 9NIeKTponnaa. ["anbBaHU4eckne
NOKPbITUA.

Tema 8. O6LuMe cBOWCTBA MeTasoB.

O6lwas xapakTepucTtvka Metannos. MonoxeHue METANNOB B NEPUOANYECKON CUCTEME aneMeHToB. Knaccugmkauus
MeTannoB. XMMuyeckas CBs3b B MeTannax u crnnasax. Tunbl KpucTanamyeckoi pewetku. Obwme ousmyeckme ceoinctea
MeTannoB. XMMmnyeckas akTVBHOCTb METaNNOB. XapakTepucTka MeTanoB PasimyHbIX 9NeKTPOHHbIX CEMENCTB.

Tema 9. BoicokoMonekynsipHble coe BUHEHUS.
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Mporpamma amcuunnmHbl "Xumus n akonorus"; 23.03.03 "Okcnnyataums TpaHCNOPTHO-TEXHONOMMYECKUX MaWWH 1 KOMMIEKCOB".

OneMeHTbl opraHmyeckoi xumun. OCo6EeHHOCTU, CTPOEHME U KNaccugukaums opraHnyeckrx coenmHeHuii. Monumepsl u
onuromepsl. OpraHmyeckne 1 HeopraHuyeckme nonvmepbl. MeToapbl NonyYeHrs NoIMMEPOB: NoOAMMepU3aLns,
nonuKoHaeHcauus, cononnmepmaauus. CTpoeHre 1 ceoictea nonumepos. MonekynsipHasi Macca nonvmMepos.
3aBUCKMOCTb CBOMCTB MOMMMEPHbBIX MATEPUANOB OT COCTaBa U CTPYKTypbl. icnonb3oBaHne NoNMMepHbIX MaTepranos B
COBPEMEHHbIX TEXHONOrMYeckmx npoteccax. MNepepabotka nonumepos. BaxHeliune nonMMepbl: NOAM3TUIEH,
MONUNPONUIEH, NONMBUHUAXNOPUA, TECPNOH (dpTOopOnnacT-4), nonMMeTUIMeTakpunar.

Tema 10. Mpenmet n 3apaun 3KONOrmu.

Mpenmet akonoruun. MecTo aKoNnorum B CUCTEME eCTECTBEHHbIX HayK. 3a1a4uM aKONornm: obleTeopeTmyeckme 1
npviknagHble. SKONOrvs Kak Hayka v coumansbHoe NoHsTre. MicTopus cTaHOBNEHUst aKonorum kak Hayku. CTpykTypa
akonorum, obuas n npuknanHas skonorusi. OCHOBbl 9KONOrMYeCKOro MMPOBO33PeHs. 3HaYeHne aKONorM4eckoro
obpasoBaHms.

Tema 11. O6LL,as 3KONOrns.
dkocucrema.

YpoBHU 6ronornyeckon opraHmaaumm 1 skonorus. Baanmogencteue opraHnama n cpenbl. KOnormieckue oaktopsi.
Apantauus opraHuamoB. JIumMuTupytolwme akonorndyeckme gaktopsbl. buonormyeckue coobwectsa. buoueHos, 6uoton,
6rioreoLieHO3 (aKOCMCTEMA).

YueHue o buocgoepe.

Burocdpepa - rnobanbHas akocuctema 3emnu. Obwas xapaktepuctuka brocdepsl. Yuernne B./. BepHanckoro o
6roccpepe. OcHOBHbIE HanpaeneHus aBonoLMmn 6uocdepbl. BuopasHoobpasve brocdepbl Kak pe3ynbTaT ee
asonoumn. MNoHsTre 06 akocepepe. Hoocdepa kak HoBasi cTagust aBontoUmnn Brocgpepsi.

OKonorust Yenoeeka.

BuocounansHas npupona Yyenoseka n akonorus. lNMprupoaHbie pecypcbl 3eMNU Kak MMMUTUPYIOWNIA (PakTop BbIXUBAHUSA
yenoseka. AHTPOMOreHHbIE 3KOCUCTEMBI.

Tema 12. AHTponoreHHble BO3AeNCTBUA Ha 6uocdcpepy.

Knaccundomkaums 0CHOBHbIX BUAOB aHTPOMOreHHbIX BO3AeACTBUA. OCHOBHbIE MCTOYHMKU 3arpsa3HeEHNiA aTMOCepPHOro
Bo3ayxa. PernoHanbHble 1 rnobansHble 9KoNormyeckne NOCNeAcTBUS 3arpsa3HeHUs aTMocgpepsbl: obpasoBaHue cMmora,
"NapHNKOBbLIA adpdpekT", paspylleHrie 030HOBOrO €0, BbiNadeHne KUCNOTHbIX OOXAeN.

AHTpOMNOreHHbIe BO34ENCTBMSA Ha rnapocdepy n nutocdepy. OCHOBHblE MCTOYHMKU 3arpsa3HEeHUs rmapocaepb!.
SKonormyeckue NocneacTBns 3arpsa3HeHns NPUPOaHbIX Bo4d. KayecTtBo MOBEPXHOCTHbLIX 1 N0A3eMHbIX BOA. OCHOBHbIE
WCTOYHWKU 3arps3HEHNS MOYB. 3arpsi3HeHne necTuumMaammn, MMHEPanbHbIMK yI0OPEHNSMU, HE(PTHIO 1
HedgoTenpooykTamu.

Ocobble B1LbI BO3AEACTBUIA HA Buocdepy.

3arpsisHeHue cpeabl 0TX04aMM NPOU3BOACTBA W NoTpebnexus. MexaHnyeckue, ouanyeckue, buonornyeckme
3arpsAsHUTENU. SKCTpeManbHble BO3AencTBus Ha Brocdepy. BnnsHue ypbanusaumm Ha 6rocchepy. BnnsHue
VIOHV3VPYIOWETO M3TyHeHVsl Ha 06 beKTbI OKPYXalolen cpeibl.

OCHOBHbIE NPUHLMMNBI OXPaHbl OKpyXaroLel cpelbl U pauMoHanbHOro NpUpoaononb3osaHns. HopmnposaHue kayecTea
oKpyXalolwern cpenbl. SKONOrMYeCKMin MOHUTOPUHT.

Tema 13. X0351MCTBEHHbIA MeXaHM3M NMPUPOAONO/Ib30BaHUS M OXpaHbl OKpYyXaloLlen cpeabl.
MpupoaHble pecypcbl U paumoHanbHOe NPUPOLONONb30BaHNE.

Buabl npnpoanononb3oBaHuA. I'Ipmpo,qule pecypchl 1 nx kKnaccudomkaums. OcHOBHbIE HanpasneHnsa paunoHanabHOro
npnpoanononb30oBaHUA.

OKOHOMMYECKNE OCHOBbI npmnpoaoononb3oBaHuA.

OCHOBHbIE NPVHLMMbI 11 3NEMEHTBI 3KOHOMUYECKOro MexaH1aMa NpupoLonoNnb30BaHUS 1 OXPaHbl OKPYXarolen cpenbl.
SKONOro-3KOHOMUYECKMI YHEeT NMPUPOAHBIX PECYPCOB 1 KOHTPOJb PaLMOHaNbHOMO NX NCNONb30BaHusl. MNoHsTMe 0
KOHLIeMLUMM 9KONOro-3KOHOMUYECKOr0 YCTONYMBOro pasBuTus.

OpraHn3aunoHHO-NPaBOBbIE OCHOBbI OXPaHbl OKPYXaKLWeN NPUPOLHOV Cpefbl U PaLMOHANBHOIO
NPUPOLOMNONb30BaAHUS.

WNcToyHukm skonorvyeckoro npaea. 'ocynapCTBEHHbIE OpraHbl OXpaHbl OKpyXatowel cpeabl. Konornyeckas
cTaHmapTusaums. dkonormdeckas akcrneptnaa u OBOC. SKONOrnyeckunin MEHEIXXMEHT, ayIMT U cepTugouKaLms.
SKONOrM4YecKnin KOHTPOJb 1 0BLWECTBEHHbIE 3KONOTMYECKNe ABUXEHUS. DKonornyeckasi OoTBETCTBEHHOCTb 3a
aKonoruyeckre npasoHapylweHus. MexnyHapoaHoe COTPyAHUYECTBO B 06/1aCTy oXpaHbl OKpyXatolei cpenbl.
Tema 14. Skonorumyeckas 3alluTa M OXpaHa OKpyXaloLLLel cpeabl Ha NpeAnNpPUATUSX.

WNHxeHepHas akonorvyeckas sawura.

MprHLUMIManbHble HANPaBNEHUS UHXEHEPHOW 3alUMThl OKpYXKatolwer cpefpl. 9Konornsaums nponssoacTaa. 3awmra
atMocdhepbl OT 3arpssHeHnin. O4MCTKa NPOMbILWNEHHBIX U BbITOBLIX CTOYHBIX BOA. MeToAbl 04MCTKU. 3awmTa nouys.

BriotexHonorun B oxpaHe okpyxatower cpenbl. OCHOBHbIe HarnpaBneHns 6e30TX0AHbIX U MaIOOTXOAHbLIX TEXHOMOTUIA.
MeTonbl nepepaboTkn MPOMBbIWNEHHbLIX OTXOA0B.

OxpaHa okpyxatowei cpefbl Ha NPeanpUsATHSIX.

BaanmopeiictBue B cucteme "lpombilneHHOe NpeanpusaTme - okpyXxatrowas cpega”. dkonornyeckas oueHka
nNpon3BoACTBEHHbIX Npeanpuatuin, OBOC. Dkonornyeckas skcnepTnaa.
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5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTAENbHbIX TEM (pasnenos) AUCLUUMNANHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl obydatowmecs YiTarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

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

Mopsiook opraHn3aumm n ocylecTBAeHNS 06pa3oBaTeNbHON NesTeNbHOCTM No 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmTera, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHuctepctsa obpasosaHus u Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBmna BHyTPEHHEro pacnopsaka goefepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeXx AeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblii yHUBEpCUTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) dhenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

6.1 MepeyeHb KOMMETEHLUMI C YKa3aHUEM 3TanoB UX oopMUpPOBaHMS B NpOLLECCE OCBOEHUS 06pa3oBaTe/ibHOM
nporpammbl U OOPM KOHTPOJISi UX OCBOEHMS

dopmMa KoHTpons OueHuBaemble
dran P P Kgmn eTeHLM TeMbl (paspenbl) AUCLUUNNUHBI
Cemectp 1
TeKyLL U KOHTPO/Ib
1. KNCNOTHO-OCHOBHbIE N OKUCANTENBHO-BOCCTAHOBUTESbHbBIE
CBOICTBA BELLECTB.
1 Q:ggijopHue MK-10 , MK-12 ggggse:gg-amma N XMMU4ecKas CBA3b.

. [anbBaHW4Yeckne anemeHTbl 1 pSL HaNPSXeHWiA MeTannos.
. Koppoaus metannos.

. CTpoeHmne atoma 1 xumMmnyeckas cBs3b.

. XvMnyeckas TepMognHaMuka 1 KNHeTumka.

. PacTBopbl.

. [anbBaHuyeckne anemMeHTbl 1 psaL HaNPSXeHU MeTannos.
. Kopposus metannos.

. ONeKTponNn3 pacTBOPOB 1 PacnIaBoB ANEKTPOINTOB.

. KNCNoTHO-OCHOBHbIE N OKUCNTENBbHO-BOCCTAHOBUTENbHbIE
BOWCTBA BELLECTB.

. CTpoeHue atoma n xummnyeckas CBs3b.

. XMmyeckasa TepMoamMHamMmKa 1 KUHeTrKa.

. PactBopbl.

. FanbBaHW4Yeckune aneMeHThbl 1 pan HaNPSXeHU MeTansos.
. Kopposus metannos.

. OneKkTponu3 pacTBOPOB M PacniaBoB 3N1EKTPONNTOB.

. Obwme cBoiicTBa METansoB.

. BoicokoMonekynsipHble coeanHeHuns.

. KncnotHo-oCHOBHbBIE 1 OKUCNNTENBHO-BOCCTAHOBUTESbHbIE
BOWCTBA BELLECTB.

. CTpoeHue atoma 1 xmmmnyeckas cs3b.

. XuMmnyeckas TepMOANHaMMKa N KNHETUKA.

. PacTeopbl.

. [anbBaHWYeCcKNe ANEMEHTLI N PSAL HAMPSXEHNIA METANOB.
. Koppoausi metannos.

. ONeKTPoONn3 pacTeopoB M pacnnaBoB 3NEKTPONUTOB.

. Obwwe ceolicTBa METansoB..

. BbicokoMonekynspHble coeanHeHns.

o |McbmenHas pabotayqe 3 . MK-10, MK-12

3 |TectuposaHue Ornk-3, rnk-10

KoHTponbHas
4 pabota OriK-3, nKk-10, rnk-12

OCONOOPAWNO 2R|OONOOOARWNO = INOOIRWNDIOOIADN
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Oran

dopmMa KoHTpons

OueHunBaembie
KoMneTeHuUmn

TeMmbl (pa3pernbl) AUCLUMUHBI

OK-7, OIK-3, MK-10,
Ok3ameH AK-12

CemecTp 2

TeKyLLNA KOHTPO/Ib

paboTbl

NabopaTtopHbie

OrnkK-3,MK-10, NK-12  |okpyxatowiei cpebl.

12. AHTpONoreHHble BO3AeCcTBMSA Ha Brocdepy.
13. X035CTBEHHbIN MEXaHN3M NPUPOLONONb30BaHNS U OXPaHbl

14. Okonormnyeckas 3almTta 1 oxpaHa okpyXatowein cpenpbl Ha
npeanpusaTusX.

2 |TectupoBaHne

OrK-3, MK-10, NMK-12  |13. X035ACTBEHHbIA MEXAHN3M NPMPOLONONb30BAHNS 1 OXPaHbl

10. MpenmeT n 3apaym aKonornm.
11. Obwas akonorus.
12. AHTpOMoOreHHble BO3AENCTBUSA Ha Buocgepy.

okpyxatouwein cpebl.
14. Skonornyeckas sawmra 1 oxpaHa oKpyXarowein cpenpbl Ha
npeanpusaTusx.

3auer

MK-12

OK-7, OrK-3, MNK-10,

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

Kputepum
Popma OL,eHUBaHUA 3ran
KOHTpoOns
OTNNYHO Xopoluo Y nosn. Heyn.
Cemectp 1
TeKywWu it KOHTPONb
Nab6opatopHble |ObopynoBaHme u O6opynosaHue 1 Ob6opynosaHue n O6opyLnosaHue n
paboTbl MeToabl MICNONb30BaHbl |METOAbl UCMONb30BaHbl [METoLbl YaCcTUYHO MEeToAbl UCMOMb30BaHbI 1
npasunbHo. MposiBfeHa |B 0OCHOBHOM MpaBWNbHO. MCMNONb30BaHbI HenpaBWibHO.
npesocxoaHas MposiBneHa xopowasi  |npaeunbHo. MposieneHa |MposiBneHa
TeopeTumyeckas TeopeTnyeckas yoOBfeTBOpMTENbHAS  [HeyLoBNeTBopUTENbHas!
noaroToBka. noLroToBka. TeopeTuyeckas TeopeTmyeckas
Heobxoanmele HaBblkn  |HeobxoauMble HABbIKU  |NOAroTOBKA. noaroToBka.
1 YMEHUS NOMHOCTBIO |V YyMEHNs B OCHOBHOM  [HeobxoauMble HaBblk |Heobxoammble HaBbIKK
ocBOeHbl. Pe3ynbTtat  |ocBOeHbl. Peaynbtat  |M yMEHMS YaCTUYHO N YMEHUSI HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOEHbI. PesynbTart Peaynbtat
MONHOCTBLIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4aCTMYHO He COOTBETCTBYET €€
uensim. uensim. COOTBETCTBYET €é LensM.
Lensim.
lMncbmeHHas  |[paBunbHO BbINONHEHDI |[1paBubHO BbiNONHEHA (3anaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas YacTb 6onee 4eM HaMoNoOBMHyY. |[MEHEE YeM HaMoNoBUHY.| 2
lMpooemoHCTpUpoBaH  |3agaHuii. MpucytcTtaytOT [MpooemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTBytOT cepbEésHble oWmnbKu. HeyLnO0BNETBOPUTENBHBIN
BNafeHns MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCTpMpoBaH  |ypoBeHb BnaneHus
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBI  (MaTepuanom.
NpPeBOCX0AHbIE MpooeMOHCTPUPOBaH  |yPOBEHb BNaAEHNS MposiBneHsbl
CnocobHOCTM XOpOoLWWniA ypOBEHb MaTepuanom. HeLoCTaToYHbIE
NPUMEHATb 3HaHWA U |BnageHus matepuanoM. (MposiBneHbl HU3KNe cnocobHoCTM
YMEHMs1 K BbiNosiHeHuto  |MposiBneHbl cpegHne  [cnocobHocTm MPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHOCTM NPVMEHSATb 3HAHMSA U |[YMEHUS K BbINMOMHEHNIO
MPVUMEHSTb 3HAHUSA U [YMEHWS K BbIMOMHEHWIO |KOHKPETHBIX 3a4aHuA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a4aHuiA.
KOHKPETHbIX 3a0aHWI.
TecTtupoBaHue |86% npaBunbHbIX Ot171% 00 85 % Ot 56% no 70% 55% npaBunbHbIX
oTBeToB 1 Honee. NpaBuNbHbIX OTBETOB.  |NPaBWUbHbIX OTBETOB. |[OTBETOB U MEHEE. 3

CrpaHnua 8 n3 27.
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHasg ([MpaBunbHO BbiNonHeHbI [[1paBuibHO BbINONHEHA (3a8aHus BbIMONHEHbI  |3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMoONOBKHY. |[MEHEE YeM HaMonoBuHy.| 4
MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOTO 3HaumTenbHble Npobenel
crucTeMaTm4eckoe un y4eBOHO-MPOrpaMMHOro  [y4ebHO-NPOrpPamMMHOro (B 3HaHNAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycrnewHo [matepvana B o6beme, |y4ebHO-NpOrpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbIMONHWN HeobXx04MMOM Onst marepwuana, gonycTtun
maTtepuana, ymeHue npeayCcMOTPEHHbIE JLanbHewen y4ebbl M [NpUHUMNNANBHBIE
CBOOOOHO BBIMONHATL  |MpOrpamMolt 3afaHns, |npencroswei paboTel  [OWMOKW B BEIMONHEHWN
3agaHus, YCBOW OCHOBHYIO no npodgoeccuu, NpeayCMOTPEHHbIX
npeLyCMOTPEHHbIE nntepartypy, crnpasuncs ¢ Nporpammoin 3a8aHni n
nNporpamMmoi, yceomn  |peKOMEHLOBAHHYIO BbINONHEHNEM 3aaHui, [He cnocobeH
OCHOBHYIO nuTeparypy 1|nporpammoi NpeLyCMOTPEHHbIX NPOLONXuUTb 00yyeHne
3HaKOM C OMCUMNAWHBI, NOKasan |nporpaMMoii, 3HakKoM C (Mnv NpucTynnuTb No
JOMONHUTENBbHOM cuctemMatmnyeckun OCHOBHOW NuTeparypou, |oKoH4aHUn
nuTepaTypomu, XxapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHO0oBaHHOM oucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpamMmoin CMocobeH K ux LMCUMMNIWHBI, [OMYCTWN |AesTensHoCTM 6e3
OVNCUMNAWHBI, YCBOMA  |CAMOCTOSTENBHOMY MOrpewWwHoCTN B OTBETE | AONOMHUTENbHbIX
B3aMMOCBS3b OCHOBHbIX |TOMOMHEHMIO 1 Ha 3K3aMeHe 1 npu 3aHATUI NO
NOHSATWIA OUCLMMNAVHBI B [0BHOBNEHWIO B X04€ BbINOMHEHNM COOTBETCTBYIOWEN
VX 3Ha4YeHun ons HanbHenwel y4ebHoM  |aK3aMeHaLMOHHbIX aucuunnuHe.
nprnobpeTtaemoi paboTbl 1 3apaHuii, Ho obnapaet
npodpeccun, NposiBua  [mpogoeccroHasnbHown HeobX0aMMbIMU
TBOpYECKMe [eaTenbHOCTN. 3HaHUAMU ONS UX
cnocobHocTn B ycTpaHeHns noa
NMOHUMAaHWK, N3N0XEHWM PyKOBOLCTBOM
1 NCMONb30BaHNN npenogasaTens.
y4ebHO-NPOrpamMMHOro
maTepuana.
CemecTp 2
TeKywWUin KOHTPONb
NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHue 1 ObopynosaHue u
pabothl MEeToAbl MICNONb30BaHbl (METOAb! NCMONb30BaHbI [METOAbI HACTUYHO MEeTObl UCMONb30BaHbI 1
npasunbHo. NposiBneHa (B 0CHOBHOM NPasubHO. [MCMONb30BaHbI HenpaBwbHO.
npesocxogHas MposiBneHa xopowas  |npasunbHoO. lNposieneHa |lposiBneHa
TeopeTumyeckas TeopeTnyeckas yOOBNETBOpUTENbHAS  |HEYLOBNEeTBOPMTENbHAA
NnoaroToBka. MOAroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoaumble HaBblkn |HeobXxonuMble HaBblky  [MOAFOTOBKA. NoAroToBka.
W YMEHWS NOMHOCTBIO (U yMEHWs B OCHOBHOM  [HeobxonmMmble HaBblk  |HeobxoamMble HaBbIKK
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar |1 yMEHUS 4acTUYHO N YMEHUS HE OCBOEHbI.
nabopatopHoii paboTbl |[nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  [PeaynbTat
MONTHOCTbIO B OCHOBHOM nabopaTopHoii paboTbl |[nabopatopHoii paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBETCTBYeT eé
Lensm. Lensam. COOTBETCTBYET €€ Lensm.
uensam.
TecTtupoBaHue |86% npaBuibHbIX Ot 71% b0 85 % Ot 56% 0o 70% 55% npaBunbHbIX
oTBeTOB 1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |OTBETOB U MEHEE. 2
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
3auteHo He 3auteHo
3auer Ob6yuarowwpmitica obHapyXun 3HaHne OCHOBHOro  |Obyyatrowuincs 0bHapyXunn 3HaYUTENbHbIE

y4ebHO-NporpamMMHOro Matepuana B obbeme, npobenbl B 3HaHNSAX OCHOBHOTO

HeobX04MMOM Ons fanbHeiwen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun

npeacrosien paboTbl MO CNeUNanbHOCTY, NPVHUMNANbHbIE OWWOKM B BIMOMHEHN

cnpasucs C BbINOMHEHWEM 3a0aHNA, npenycMOTPEeHHbIX Nporpammon 3afgaHnin n He

NpeayCMOTPEHHBIX MPOrpaMMoi AUCLUNAUHBL.  |CMOCOBGEH NPOLONXNUTL 00yYEeHNE UK
NPUCTYNUTb NO OKOHYaHWM yHMBEpCcUTeTa K
npocpeccrmoHanbHoM nedaTenbHoOCcTy 6e3
LOMNOMNHNTENbHbIX 3aHATUIA NO COOTBETCTBYIOWEN
AncumnnuHe.

6.3 TunoBble KOHTPONbHbIE 3aJaHWUS UK UHblEe MaTepuarnbl, Heo6XxoaUMble AN OLLEeHKU 3HAHWUIA, YMEHUIA,
HaBbIKOB U (MNK) ONbiTa OEeATENbHOCTU, XapaKTepu3yHoLLLMX aTanbl oOpMMPOBaHUSA KOMMETEHLMI B NpoLecce
0CBOEHUsi obpa3oBaTenbHOW NPOrpaMMmbl

Cemectp 1

TekyLLU KOHTPONb

1. JTaBopaTtopHble paboTbi

Tembl 1,2,4,5,6

Tema 1.

1.1. NabopatopHas paboTa "OCHOBHbIE KNACChl HEOPraHNYECKNX COeANHEHMIA".

CopnepxaHue nabopatopHoi paboTbl: 03HAKOMIEHUE C HOMEHKNATYPOW HEOPraHNYECKMX COEANHEHNI, N3yYeHne
Crnocob0oB MONy4eHUst U CBOMCTB OKCUO0B, OCHOBaHWIA, KACOT U COMe.

Bonpochl k 3awmTe nabopatopHoit paboTbl.

1. Knaccudprkaums HeopraHn4eckux coeamHeHnin?

2. Okenapl: KUCNOTHbIE?

3. Okenabl OCHOBHbIE?

4. Okcmabl ampoTepHbie?

5. HomeHknatypa, cBoncTBa okcugos. [pmMBecTn npuMepsl, HaNMcaTb ypaBHEHNS peakunin?

6. OcHOBaHMA: knaccudorkaums, nonyyeHne, HOMeHKnaTypa, CBonucTea?

7. KncnoTbl: knaccudpmkaums, nonyyeHne, HOMeHKnaTypa, cBoincTea?

8. Conu: knaccmndomkaumna?

9. Crnocobbl nony4yeHve conei?

10. HomeHknatypa v cBoncTea conemn?

1.2. NabopatopHas paboTa "OKMCNMTENbHO-BOCCTAHOBUTENbHbIE peakumumn”

CopnepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHUE C PeaKLMAMY, OYILAMU C UBMEHEHVEM CTEMEHMN OKNCNEHWS, C
TUNaMN OKUCANTENbHO-BOCCTAHOBUTENbHBIX Peakuuid, C METO4aMN COCTaBNEHUS YPaBHEHNIA 9TUX peakLmii.
Bonpochl k 3awmTe nabopatopHoi paboTbl.

1. Kakme peakumm Ha3biBaIOTCSH OKUCNUTENIbHO-BOCCTAHOBMTENbHBIMA?

2. Yto Takoe okmcnutenb?

3. UTo Takoe BOCCTAHOBUTENbL?

4. Yo Takoe cTeneHb oknucneHmsa?

5. Kakne npouecchl HasbiBalTCA OKUCNEHNEM, BOCCTAHOBNEHMEM?

6. Tvnbl OKNCANTENbHO-BOCCTAHOBUTENbHBIX PEaKLMi: XapakTepucTnKa MEXMONEKYNSPHbBIX U BHYTPUMONEKYNSPHbIX
OKMCNNTENbHO-BOCCTAHOBUTENbHBIX PeakLmiA.

7. Peakumun gncnponopLmoHMpoBaHus.

8. OKMCNUTENbHO-BOCCTAHOBMTENbHAS OBOWCTBEHHOCTb.

9. MpmBecTn NpuMepsbl BewecTs, 0bnaaaowmx oKUCANTENbHO-BOCCTAHOBUTENBHON ABONCTBEHHOCTbIO.

10. MocnenoBatenbHOCTb AENCTBUI MPU MCMONBb30BAHUM METOAA 3NEKTPOHHOro banaHca.

Tema 2.

NabopatopHas pabota CTpoeHne atomMa. DNeKTPOHHblE ceMelicTBa anemMeHToB. ConepxxaHne nabopaTtopHoit paboThi:
03HAKOMJ/IEHVE CO CBOMCTBAMM 3NEMEHTOB, OTHOCSLMXCS K SNEKTPOHHbLIM CEMENCTBAM S , P, d, U NX COEAUHEHUIA.
Bonpocel k 3awute nabopatopHoit paboTbl.

1. KBaHTOBbIE YMCna: rnaBHoe, opbutanbHOe, MarHUTHOE U CNMHOBOE. YTo onpenenser kaxaoe us atnx yicen? Kakue
3Ha4YeHNs MOryT NPVHMMATb KBaHTOBbIE Yncna?

2. CdpopMynvpyinTe NpUHLMMBI 3aM0NHEHUS ANEKTPOHHbIX 060/104eK aTOMOB U MOSICHUTE UX MPUMepaMu.

am PAEKTPOHHBH
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3. ONeKTPOHHbIE CEMEICTBA 3NEMEHTOB: S, P, d, f - anemeHTbl. OnpeaeneHue, obwme OPMynbl 1 X PACTONOXEHNE B
Tabnuue O.1. MeHneneesa.

4. 3anucatb aNeKTPOHHblEe KOHMUrypaumum cnemytowmx aToMoB 1 rpadomyeckne n3obpaxxeHnst Ux anekTPoHHbIX dopMyn B
HopManbHOM 1 BO36yXAEHHOM COCTOSIHUMSIX: S - anemeHToB Mg, Ca, Sr, Ba, p - anemeHTOB P, S, Si, d - anemeHToB Mn, Fe,
Co, Ni.

Tema 4.

NabopatopHas pabota Mmaponns coneit. ConepxaHne nabopaTopHol paboTbl: U3y4eHne ruaponmnsa conei.
Bonpochl k 3awmTe nabopatopHoiit paboThbl.

1. YTo Ha3biBaeTCS ruaponn3om conemn?

2. Kakve conu nogsepratorcs ruaponuay?

3. Kakne conu He nogpepratoTtca rugponuay? NpusennTte npuMeps..

4. MNprBeanTe NpMMepbl r’MAPONM3a Conei No KaTuoHy, No aHMoHY, No KaTUOHY 1 aHWoHy. 5. OLHOCTyneHYaTbli 1
MHOrOCTYyneHYaTblii rmaponmna.

6. Kakme paktopbl BINSAIOT Ha CTENEeHb rMaponm3a conemn?

7. Hanuwmte ypaBHeHUs peakunii rMaponn3a B MONEKyNsipHOM, MOHHOM 1 COKPaLEHHOM MOHHOM BUAE ANS CenyoWwmx
coneii: kapboHat HaTpWs, XNOPWL HATPWS, aLeTaT aMMOHWS.

Tema 5.

NabopatopHas paboTa "lManbBaHMYeCcKne 3NEMEHTHI".

ConepxaHue nabopatopHoli paboTbl: 03HAKOM/IEHWE C YCTPONCTBOM 1 paboTol ranbBaHUHECKMX SNEMEHTOB.
Bonpocebl k 3awute nabopatopHoit paboThbl.

1. O6BbsicHUTE 06pa30BaHME ABOMNHOrO ANEKTPUYECKOrO CNOS HA rPaHuLLE METANN - PACTBOP, BO3HNKHOBEHME
SNeKTPOOHOro noteHumana.

. YTo Takoe ABOWHON 3NEeKTPUYECKOW CNon?

. YTo Ha3biBaeTCcs CTaHOAPTHBIM 9NEKTPOAHbLIM NOTEHUMANOM MeTanna?

. Pag Hanpsxenuin metannos.

. Kakne BbiBOABI MOXHO CAenatb U3 NONOXEHUS MeTanna B psaay HanpsxXeHni?

. YTO Ha3biBaeTCs ranbBaHNYECKMM NEMEHTOM?

. Tvnbl ranbBaHNYeCKNX SNEMEHTOB?

. FanbBaHnyeckuii anemeHT BonbTa, Ak0bu-aHnans, KOHLEHTPALMOHHDIA ranbBaHNYECKNA aneMeHT. MNpuBenute
npvmepsl.

9. Kak no chopmyne HepHcTta onpenennTb 3Ha4eHWe paBHOBECHOMO 31EKTPOAHOro NoTeHumnana metanna?
10. Kak paccumtbiBaetcst 90C ranbBaHM4eckoro anemMeHTa?

11. B 4eM oTnM4mne ranbBaHUYeCKoro anemMeHTa Akobu-IaHunans ot anemMeHTa BonbTta?

0N O~ WN

Tema 6.
Na6opatopHas paboTta "Kopposust metannos"

CopepxaHue nabopatopHoli paboTbl: 03HAKOMIEHNE C Pa3NNYHBbIMU BULAMU SNEKTPOXUMUYECKON 1 XUMUYECKOM
KOppPO31Kn MeTasnoB.

Bonpocel k 3awute nabopatopHoit paboTbl.

. Yto Takoe koppoaus metannos? Kakue Buabl KOppo3mun metannos Bol 3HaeTe?

. B 4eM 0TnnMumMsa XuMmM4eckoi 1 anekKTPoOXNMNYECKOn KOppo3un?

. Yto npencrasnsiet coboi xumnueckas Kopposuns? B kakux cpegax oHa npoTekaeT?

. KakoB MexaHn3am anekTpoxmMmyeckor kopposmmn?

. Buobl nenonspusaumu.

. Cxema anekTpoxXnMmn4eckon Kopposnm?

. Kak Ha3biBaeTcs npouecc 0TBoAa 9NeKTPOHOB C KaTOAHbIX y4aCTKOB NpW 3NeKTPOXUMNYECKOW Koppo3nn?

. KakoBbl MeTOAbI 3aWMTbI METANNOB OT KOPPO3NN?

. Kakne metannbl npyMeHSAOTCA B Ka4eCTBe aHOLHbIX M KATOAHbIX MOKPbLITUIA HA Xenese?

10. NpuseonTe NpUMepbl U ypaBHEHWS peakunin ra30BON KOPPO3UK N KOPPO3UW B HEINEKTPONUTAX.

2. NMucbmeHHas pabora

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

Tema 2.

1. Hanvwwnte nonHble 3NeKTPOHHbIE CHOPMYJibl aTOMOB CNEOYIOWMX ANEMEHTOB: XPOM, NNaTnHa, Bonbdpam, Xeneso,
KobanbT, HMKeNb, 0IOBO, MapraHeL, pamuii, radoHuid, repmanmnin, 6pom, BucmMyT. 306pasmnte pacnpeneneHne BaneHTHbIX
SNEKTPOHOB MO KBAHTOBLIM Si4eKaM B CTALUMOHAPHOM U BO3OYXXAEHHOM COCTOSHUW.

2. YKaxuTe BCe BO3MOXHble BaNeHTHOCTM aTtoOMOB Cepbl, 0occhopa 1 Xnopa B XMMUYECKUX COEAUNHEHNSX

3. KBaHTOBbIE YMCna: rnaBHoe, opbuTanbHoOe, MarHNTHOE 1 cniHoBoe. JaTtbh xapakTepucTuky, NPMBECTY NPUMEPHI.
4. Onpenenute TN rmbpuansaummn LeHTpanbHoro atoma B Mmonekynax: CH4, BH3, NH3, BeF2, PCI5. YkaxuTe
reoMeTprnyeckoe CTPOEHUe 3TUX MONEKYI.
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5. Onpenenute kpaTtHocTb cBaadu metogom MO JIKAO B monekynax: H2, O2, CI2, N2, Br2.

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

7. YKaxuTte, Kakov B4 XMMUYECKON CBSA3W peannuadyetcs Mexdy aToMaMu 3/1IEMEHTOB C NOPSAKOBbIMM HoMepamu 11 17, 3
no.

8. CocTtaBbTe chopMynbl coneii: ruapokcoxnopuna meau (Il) n rugpodoccparta bapus. Hanuwute ypasHeHUs peakumi
npespalleHns 3TUX Conei B cpefHue conu.

9. CocTaBbTe hopmynbl gurnapodoocdpara kanbums, rugpokcoxnopuna xpoma (1), kapboHara kanus.

10. HanuwuTe ypaBHeHWe peakuun npespaleHue rugpokcoxnopuga xpoma (lll) 8 xnopug xpoma (l11).

Tema 3.

1. Bbluncnmte namMeHeHne ceobonHoi aHeprum Mmbbca n onpenenute BO3MOXHOCTb NPOTeKaHns peakuun npu T = 298
K: Fe203 (18) + 3H2 (r) —» 2Fe(1B) + 3H20 (r) CtaHgapTHble 3HAYEHNS TEPMOANHAMMYECKUX (OYHKLNIA B3ATb B
CcrnpaBoYHMKE.

2. TemnepartypHblli KOShpULMEHT peakunm paseH 3. OnpenennTe, Kak USMEHUTCS CKOPOCTb peakummn Npw NoBbILLEHNN
Temnepatypsbl oT 300 K no 320 K.

3. Paccuutatb sHTanbnuio npespaweHus rpadura B anMas, ecnv sHTanbnng cropaHus rpacura = -393,4 k 1x/monb, a
anmasa = -395,28 kI x/monb.

4. Mpu Temnepatype kunenusi 6eHsona (Tk = 353 K) XnaokocTb 1 nap paBHOBECHLI. YeMy paBHa SHTPONUS cnapeHus,
€ecnu sHTanbnuns ncrnapexHns coctaesnset 34,3 kx/monb?

5. Boumcnute AG B peakuum n K pasHosecus: SO2 (r) + NO2 (r) — SO3(r) + NO (r)

6. CTaHpapTHble 3HaYeHUS TEPMOLAMHAMNYECKMX CPYHKLNIA?

7. cxops 3 rmppokeunaa Kkanbumsa n ooCgopHOn KUCNOThI, COCTaBbTe DOPMYIbl BCEX TEOPETUHECKM BO3MOXHbIX COMNEN,
Ha30BUTE UX MO MEXAYHAPOLHON HOMEHKNATYpE.

8. PaccTtaBbTe KOahpMLIMEHTDI B ypaBHEHMWN peakumum MeTOAOM 3/ekTpoHHoro banaHca. Hanoute okmcnntens u
BOCCTaHOBUTENb.

Cr(NO3)2+Br2+KOH—K2CrO4+KBr+KNO3+H20

9. OnpepennTe TUMbl OKUCIUTENBbHO-BOCCTAHOBUTENBHbIX Peakumii. YKaxmTe OKUCIUTENb U BOCCTAHOBUTENb

a. H2S+8HNO3=H2504+8N02+4H20

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

c. 2Pb(NO3)2=2PbO+4N0O2+02

d. 3HNO2=HNO3+2NO+H20

e. NH4ANO2=N2+2H20

10. YTo Takoe aHeprusi M'mbbca?

Tema 4.

1. Onpenennte maccy rugpokcuna Hatpus, cogepxauytocs B 500 mn ero 1M BogHoro pacrteopa.

2. Onpepnenute BOLOPOAHbIN NokasaTenb (pH) pacTtBopa ruapokcuaa Kanus, MMerowero KoHueHTpaumo 0,01 monb/n.
3. OnpenenvTe NPOLEHTHYIO KOHLIEHTPALMIO pacTBOpa, NoNy4eHHOro npu pacteopeHun 50 r HuTparta cepebpa B 150 r
BOAbI.

4. OnpepnennTe YNCNO MONEN CONSHOWM KNCNOThI, cogepxaumxcs B 500 mn eé 1M pacTteopa.

5. Onpenenute TMTP pacTteopa, cogepxaltlero 4 r NaOH B 200 mn pactsopa.

6. lMpuBeonTe NpuMepbl Conen, KOTopble NOABEPranTCa MAPOAN3y No KaTUoHy, NO aHUOHY.

7. MNpvBeonTe NpuMepbl Conen, KOTopble NOABEPralnTCs rmMApoanay No KaTmoHy 1 aHNOHY OAHOBPEMEHHO.

8. Hanuwwute ypaBHeHWs peakumii rmaponnsa kaTmoHOB NepPBO rpynnbl.

9. HanuwwuTe ypaBHeHWs peakuuin ruaponnsa conew no aHuoHy.

10. Kakue conn He noaBepratoTcs rupponnsy?

Tema 5.

1. CocTtaBbTe CxeMy rafibBaHN4eckoro anemeHTa BonbTa, 06pa3oBaHHOrO LIMHKOBLIM U MarHWEBbIM 311eKTpodaMu.
Hanuwunte ypaBHEHMS 3NeKTPOLHbBIX MPOLECCOB.

2. Bbiumcnute a.4.c. ranbBaHmyeckoro anemeHta: Zn/ Zn(NO3)2, 0,1M // Cd(NO3)2, 1M /Cd HanuwwuTte ypaBHeHUS
3MEeKTPOLHbIX MPOLECCOB, M306pa3nTe CxeMy rafibBaHNYECKOro aNeMeHTa.

3. CocTaBbTe CXeMb OBYX ralbBaHW4eCKNX 3/1IeMeHTOB, B OO4HOM 13 KOTOPbIX Melb 6bina bl Katonom, a B pyrom aHoOoom.
Hanuwwnte onsg Kaxanoro n3 sTMx 3N1EMEHTOB 3NIEKTPOHHbIE YpaBHEHWS peakumii, MpoTeKamwWwmnx Ha aHoae 1 Kkatode.
Paccuutante 5.4.C. 9TUX ranbBaHUYECKUX 3NIEMEHTOB A5 CTaHO4apTHbIX YCIIOBUNA.

4. BoluncnuTe 9.4.C. ranbBaHmnyeckoro anementa: Mg / MgSO4, 0,1M // CuS0O4, 0,1M / Cu. HannwwnTe ypaBHeHNS
9NEeKTPOOHbIX MPOLECCOoB, N306pasnTe CXeMy ranbBaHN4YECKOro a/eMeHTa.

5. CoctaBbTe CXeMy rajibBaHM4eCcKkoro afieMeHTa BonbTa, O6paSOBaHHOFO MenHbIM N LMHKOBbIM 3NeKTpodaMun. Hannwwnte
YpaBHEHNA ANEeKTPOOHbIX MPOLIECCOB.

6. UTO nsyyaet snekTpoxmmMmsa?
7. MpyHUMn paboTbl ranbBaHUHYECKUX ANEMEHTOB?
8. CoBpeMEeHHbIE ranbBaHNYECKME ANEMEHTbLI Y UX NPUMEHEHNE B BbITY 1 MPOMbIWIEHHOCTA?

CtpaHnua 12 ns 27.
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9. Bblyncnute anekTpogHbIi NOTEHLMAN MarHNS Norpy>XeHHoro B pactsop MgSO4 ¢ koHueHTpauven noHos Mg2+,
pasHowi 0,01 monb/n.

10. Kakoe BewwecTBO 1 B KaKOM KONMYECTBE BbIAENNTCA HA KaTtode npu anektponuse pactsopa Hg(NO3)2 (aHon
rpacpmToBbI) B TedeHne 10 MuHYT npu cune Toka 8A?

Tema 6.

1. XKeneso HaxoOMTCS B KOHTAKTE: a. C ONOBOM; b. C LIMHKOM. YKaxuTe, Kakoi meTtann 6yneT OKUCNATLCS B KaXA0M U3
3TUX cnyyaes. HanvwmTe cxemy KOpPO3MOHHbIX NPOLLECCOB BO BIAXHOM BO34YXE 1 B PACTBOPE CEPHOMN KNCNOThI.

2. Kakoe nokpbiTve MeTannia Ha3biBAeTCS aHOOHbIM 1 Kakoe KatoaHbIM?

3. HasoBnTEe HECKONBbKO METanfioB, KOTOPbIE MOTYT CNYXWTb A1 aHOAHOMO M KaTOAHOro MOKPLITUS Xenesa?
3.CocTaBbTe ypaBHEHUS aHOLHOrO M KaTo4HOro NPOLLECCOB, NPOMCXOAAWMX NPY KOPPO3UK Xenesa, MOKPbITOro LIMHKOM
BO BNaXXHOM BO3ayxe?

4. [1Be xenesHble NnacTuHbl, YaCTUYHO NOKPbITbIE OfHA ONOBOM, Apyrasi Medblo, HAXOAATCS BO BNaXHOM Bo3ayxe. Ha
KakoW 13 3TMX NNacTMHOK BbicTpee obpasyetcs pxarumHa? MNouyemy? CocTaBbTe ypaBHEHMS NPOLECCOB KOPPO3UM 3TUX
NNacTUHOK.

5. B uem 3aknioyaeTcs CyWHOCTb NPOTEKTOPHON 3aWMTbl METANNOB OT KOPPO3nn?

6. MNpuBeonTe NpyMep NPOTEKTOPHOW 3aWmnThbl Xenesa B HelTpanbHon cpefe. CoctaBbTe NEeKTPOHHbIE ypaBHEHMWS
aHO[HOro 1 Kato4HOro NpoLeccos.

7. O6bsICHNTE, NOYEMY OLIMHKOBAHHOE XENE30 BO BNAXHOM BO3AYXE HE KOPPOAMPYET Aaxe Npu HApyLWeHUU NOKPbITHS, a
Ny>X€eHOe Xene3o0 (MoKPbITOE TOHKUM CMOEM 0/10Ba) BbICTPO MOKPLIBAETCS PXaBYMHOW. Hannwute cxemy KOPPO3MOHHbIX
npoLEeccos.

8. Xenes3o nokpbITo HUKeneM. Kakoit n3 metannos 6yneT KOPpOANPOBaTh B CNydYae paspyLeHnst MoBEPXHOCTH NOKPbLITUS?
Hanuwwute cxemy KOPPO3NOHHbIX NPOLIECCOB: a. BO BNAaXHOM BO34yXe; b. B pacTBOpe CONSHON KUCNOThI.

9. B kakoM cnyvae LMHK KoppoampyeT bbiCTpee: B KOHTAKTE C HUKENEM, XeNne3oM unm ¢ BucMytoM? OTBET NOSICHUTE.
Hanuwwute ons Bcex cnyvyaes ypaBHEHUE 3NEKTPOXMMUYECKON KOPPO3nmM B CEPHOM KncnoTe. ByneT nu okcmaoHas nnexka,
obpasytolwascs Ha kanbuum, obnafatb 3aWUTHBIMU CBONCTBAMU?

10. MNMpvBeanTe NpuMepbl ABYX METANNOB, MPUrOAHbLIX AN1S NPOTEKTOPHON 3awuThl Xenesa. Ons obovx cnyyaes HanuwmTe
ypaBHeEHMNe 9NeKTPOXUMUYECKO KOPPO3UM BO BNaXHON cpeae, HacblWeHHOW KucnopoaoM. byaet nvm okenaHas nnexHka,
obpasylowascs Ha antoMMHUK, obnanatb 3aWnTHLEIMW CBOMCTBAMN?

Tema 7.

1. dnekTponns BOLHOro pacteopa cynbpata meau (Il) npogonxancs B TedyeHne 1 yaca npu cune toka 1 A. Onpegenvte
Maccy Mefnu, KotTopas BblAenMTCS Npu anekTponuae. Hanuwnte ypasHeHUs 3NeKTPOOHbIX MPOLECCOB.

2. Bbluncnute akBmBaneHT Xpoma, y4nTbiBas, 4To Npu NporyckaHum Yepes pacTBop ero conv Toka cunon 10A B TeyeHune
30 MUHYT Ha katofe Bblaenunochk 3,25 r xpoma.

3. Hanmwwure ypaBHeHMs peakumii, TpoTeKawWmxX Ha 3NeKTpoaax npu anekTponma3e BOAHOMO pacTBopa HATpaTta HUKENS:
a) ¢ rpachTOBLIM aHOAOM; 6) C HUKENEBbIM aHOLOM.

4. OnekTponM3 pacTeopa x1opuaa umHka npoBoauTCs C HEMTpanbHbIM aHOLOM B TeYeHne 6 Yacos npu cune Toka 3A.
HanvwunTe ypaBHEeHWS an1eKTPOAHbIX NPOLIECCOB W BbIYUCAUTE KONNYECTBA BELWECTB, BbIAENMBLUMXCS HA 3NeKTpoaax.

5. Yepes pacTBop cynbhata xenesa (Il) nponyckanm tok cunoii 13,4 A B TedeHme 1 yaca. Onpenenntb KONM4eCcTBo
Xenesa, KOTOpoe BblAENWIOCh HA KAaTO4E, ECNM BbIXOL MO TOKY 6bin paBeH 70%. Hanuwute ypaBHeHUst peakuumi,
NPOTEKAWMX HA MHEPTHBIX 3N1eKTpoJax.

6. Hanmwurte ypaBHeHMs peakumii, TpoTeKawWwmx Ha MHEPTHbIX 3NEKTPOL4AX NPU 3NEeKTPoNu3e pacteopa xnopuaa
MarHusl. CKonbKo BpEMeHN HEOBX0AMMO BECTY 3NEKTPONN3 Npu cune Toka 2 A, 4tobbl Ha KaTofe Bblaenunoch 2,43 r
BELecTBa.

7. MNMpw anektponmae 260 r BogHOro pacTeopa cynbgara mean ?1l ¢ maccosoli gonen 40% Ha katone BblAENMnochk Menb
maccoi 16r. OnpenennTb MaccoByto [onto cynbdbata Meau |l B pacTBope nocne anekTponmaa.

8. 18,4 r cmecu Fe n Mg nonHOCTbIO NpopearnpoBanu ¢ ra3oMm, BblAENMBLIMMCSA Npu anekTponnae 161,4 r. 50%-Horo
pacTteopa xnopuga mean ? Il. Onpenenntb coctas CMecu.

9. MNpw anektponuse 200r 20% p-pa rmopokcuaa HaTpus Ha KkaTone Bbloenunock 5,6n (H.y) rasa. Haiiti maccosyto nonto
B-Ba B 9NEKTPONM3epe 1 06beM rasa (H.y.) BbIOENMBLIErOCS HA aHoLe.

10. Kakue npoayKThl, U Kakoi Macchl BbLAENATCS Ha YroNbHbIX 3N1eKTpoAax npu NofHoM anekTponuae 59,4 r 6pomuaa
6apust Haxoaswerocs B BOLHOM pacTBOpe.

3. TectupoBaHue

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

MpuMepbl TECTOBLIX 3a4aHUIA.

1. Ykaxure, Kak U3MEHUTCS CKOPOCTb peakummn: 2502+02 = 2503 npwv NoBbIWEHUN OaBneHns B cucteMe B 3 pasa:

. 1. yBennyutcs B 18 pas

. 2. ysenuyutcs B 9 pa3s

. 3. yBenmyuntcs B 6 pas

. 4. yBennyutcs B 27 pas

—_

2. Bce BO3MOXHbIe 3HA4YEHNS MAarHUTHOrO KBAHTOBOro YmMcna ans 3/IEKTPOHOB f -NoAOYypPOBHA:
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2.1-2;-1;0;1;2
22.-3;-2;-1;0;1;2; 3
23.0;1;2;3;4
24.-1;0;1

2.5.-1/2; +1/2

3. Fmaponmay TonbKo Mo KaTuoHy noaBepraeTcsi conb, 0bpasoBaHHas:
3.1. cnaboii KUCNOTOM U CUNbHBIM OCHOBAHUEM

3.2. CUNbHOI KUCNOTOM 1 cnabbiM OCHOBaHNEM

3.3. cUNbHO KNCNOTOM N CUMbHBIM OCHOBaHUEM

3.4. ntobas conb

4. MonsipHasg KOHLEeHTpauus pactesopa, cogepxatiero 0,98 r cepHom kucnotbl B 100 Mn pactsopa, paBHa:
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. "MoHnxeHne naBneHns HacbllWeHHOro napa pacrteoputens Han pacTsoOpoM nponopumnoHanbHO MOJbHOW Ooone
pacTBOpPEHHOro BelwecTea".

MNpvBenéHHOE BbipaxeHue npeacTtasnseT coboi
5.1. 3akoH lNecca

5.2. 3akoH Payns

5.3. 3akoH dapanes

5.4. 3akoH Oma

5.5. npyvHumn Maynu

6. KpaTHoCTb CBSI3M B MO/eKyne asoTa paBHa
6.1. 1
6.2.2
6.3.3
6.4.5
6.5.0

7. B ypaBHeHUn peakumm

FeSO4 + KMnO4 + H2S04 = Fe2(S04)3+ K2S04 + MnS0O4 + H20
KO3DIOMLIMEHT Nnepes, CEPHON KUCNOTOW PaBeH:

7.1.8

7.2.5

7.3.4

7.4.3

7.5.2

8. Xnopwa xenesa(ll) He MoxeT 6biTb NONY4YeH B3aNMOLECTBUEM:
8.1. xxenesa c xnopnaom HaTpus

8.2. pacteopa xnopuga megu(ll) c xenesom

8.3. Xxenesa ¢ ConsHom KNCnoTom

8.4. okcmpa xenesa Cc CoOnsgHOM KMCNOTOM

9. Knucnas conb MoxeT BbITb NoflydeHa B peakumu:
9.1. NaOH (HepocTtaTok) + H3PO4

9.2. HCI+NH40H

9.3. CuCI2 + NaOH(HepocTaTok)

9.4. FeSO4 + KOH(n36b1TOK)

9.5. Ca(OH)2 + HNO3

10. YkaxuTe BelecTsa, B BOOHbIX PaCTBOPAaXx KOTOPbIX PACTBOPSETCS rMOpPOKCUL, aNtOMAHUS:
10.1. KOH, H2SO4

10.2. NaOH, NaCl

10.3. NaNO3, KClI
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10.4. H2S04, K2S504

11. HaseaHue coeguHeHms Cu(H2As04)2 no mexoyHapoaHOW HOMEHKNATYpe:
11.1. Qurnopoapcenat meaum (1)

11.2. OurngpokcoapceHat meaum (I1)

11.3. OurnopoapceHat meau (1)

11.4. OurngpoapceHut meau (1)

12. B MOnekyne HeKOTOPOA KUCNOW CONU COAEPXUTCS aTOM BOLOPOLA, CMOCOOHbIN K 3aMelleHnto Ha Metann. Mpu
3amelleHnmn obpasyeTcs gooccpat Kanbuusi. HassaHmne NCXonHoW Conu:

12.1. N'mapokcogpocdaTt KanbLms

12.2. Qurnopokcodocdat Kanbums

12.3. T'mapodhochuT Kanbums

12.4. 'mppodpocdpat kanbuus

13. Mpw NpoTekaHun Toka Yepe3 NocnenoBaTenbHO BKNOYEHHBIE SNIEKTPONN3EPBI C pacTBOpaMu HuTpata cepebpa u
cynbcpata meau (I1) B nepsom anektponusepe Bolgenunocb 1,118 r metannnyeckoro cepebpa. Macca meaw,
BblOENMBLUIECS 3a 3TO Xe BpeMs BO BTOPOM 3NeKTponnsepe, pasHa:

13.1.0,331r

13.2.0,662r

13.3.0,438r

13.4.0,536r

13.5.0,213r

14. SnekTponnM3 BOOHOrO pacteopa cynbara H1KeNs NpoBoauncs B tedeHne 1 yaca npu cune toka 2 A. Macca Hukens,
KOTOpas Bblaenunach Ha katone, pasHa

141.2.2r

142.44r

14.3.6,8r

14.4.8,7r

145.05r

15. Ing npOTEKTOPHOM 3alWNThl XENE3HbIX N3AENNA OT KOPPO3UnN B HENTPANbHON BOGHOW Cpede MOXET NPUMEHATLCS:
15.1. kobanbT

15.2. onoso

15.3. marHum

15.4. Hukenb

15.5. menb

16. CtaHpaptHas 9C ranbeaHunyeckoro anementa Zn/ ZnCl2 // AQNO3 / Ag pasHa:
16.1.1,56 B

16.2.0,80 B

16.3.-0,78 B

16.4.0,65B

16.5.1,25B

17. MpoueccoMm, KOTopblii XxapakTepuayeTcst HanbonblWnM BO3pacTaHMEM SHTPOMMUU, SBNSIETCS:
17.1. oxnaxgeHwue

17.2. HarpeBaHue

17.3. ucnapeHnue

17.4. koHOeHcauns

17.5. kpuctannusaums

18. LleHTpanbHbIi aTOM HAX0AUTCS B COCTOSIHUM SP3-rmbpmansauunn B Monekyne
18.1. BeCI2

18.2. CCl4

18.3. AICI3

18.4. BH3

4. KoHTponbHas pabora
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Tembl 1,2, 3,4,5,6,7,8,9
MpumMep buneta KOHTPONbHOW paboTbl

1 CocTaBbTe CTPYKTYpHbIE OOPMY/bI 1 faiTe Ha3BaHWs cnepyowmnm coeamHeHmsam: AIOH(NO3)2, (CaOH)2CO3,
FeHSOA4.

2 YKaxute 3Ha4eHns KBaHTOBbIX YACEN AN 9NEKTPOHOB 6p2. Onpenenvte, Kakon 9TO 3NEMEHT N COCTaBbTE Ero
3NEeKTPOHHYI0 chopmyny.

3 YkaxuTe Tvn rubpmansauum LeHTPanbHOro atoMa U NpoCTPaHCTBEHHYIO KOHdUrypauuto monekyn NH3, CH4.
4 PaccTaBbTe K0a(hdoULMEHTEI METOLOM aNEKTPOHHOro HanaHca:

MnO2+KCIO3+KOH—K2MnO4+KCl+H20

5 TemnepatypHbIi KOSMULMEHT peakunn paBeH 2. Onpenennte, Kak U3MEHUTCS CKOPOCTb PeaKLUmM Npy MOBbILEHUN
Temnepatypbl ¢ 273 K go 293 K.

6 Bbluncnute nameHeHne ceoboaHoin sHepriv Mbbca 1 onpenennTe BO3MOXHOCTb NMPOTEKaHUs peakunn B CTaHaapTHbIX
yCNoBUSIX:

2C6H12 (x) + 902 (r) — 6C02(r) + 6H20 (r)
CraHpapTHble 3Ha4YeHNS TEPMOAUHAMUYECKIMX (PYHKLNIA B3STb B CNPAaBOYHNKE.

7 HanmwwnTe ypaBHeHWs rmaponn3a Conei B MONEKYISIPHOM 1 MOHHO-MOMeKynsipHoM Buae: xnopun xenesa (Il1), kapboHat
Kanus, auetaTr aMMOHUS. YKaxunTe peakumio cpeibl B pacTBOpax ykasaHHbIX CONeil.

8 CocTaBbTe CXeMy rajibBaHM4eCcKkoro ajieMeHTa, 06paSOBaHHOFO MEeLHOWM N UMHKOBOW nnactuHamu, NOorpy>xeHHbIMA B
pPacTBOpbl CBOUX conein. Hannwwure YpaBHEHNSA 3NEeKTPOAHbIX NPOLECCOB 1 BblHUCTNTE 91C ons CTaHOapPTHbIX YCHOBMIZ.

9 Xeneso HaxoanTCs B KOHTaKTe C LUMHKOM BO BIAXXHOM BO34OyXxe. Hannwwure ypaBHeHuA KOPPO3NOHHbIX Mpoueccos,
yKaXxunte coCTtaB NpoaykKTOB KOpPpPOo3unn.

10 HanvwuTe ypaBHEeHNS aneKTPOAHbIX MPOLLECCOB. NPOTEKAIOWMNX MPY MPOXOXAEHUN NOCTOSAHHOIO 3EKTPUHECKOro ToKa
yepes pacTBop cynbgara LnMHKa. AHOL UHEPTHbIN.

9K3ameH

Bonpochbl kK aKk3ameHy:

1. CoBpeMeHHas Teopus cTpoeHms atoma. KopnyckynspHO-BONHOBbIE CBOWCTBA dNEMEHTaPHbIX YacTuL. YpaBHeHne e
Bpoiins. MpuHuun HeonpeneneHHoctu ei3eHbepra.

2. BonHoBas dpyHkuums. YpaBHeHue WpeauHrepa.

3. KBaHTOBbIE YMcna: rnaBHoe 1 opbuTanbHoe. DHepreTNiecKne YpoBHM 1 NMOLYPOBHU.

4. KBaHTOBbIE Y/CNA: MArHUTHOE U CMMHOBOE. DHEPrETUYECKME YPOBHU, NMOAYPOBHU 1 opbutanm.

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

6. MpWHLMNbI 3aN0NHEHNS aTOMHbIX opbuTanein aToMoB: npuHUMN Naynu, npaemno XyHaa, NPUHUMN MUHUMYMa SHEPTUU.
7. MakcumanbHas eMKOCTb SHEPreTMYECKUX NOOYPOBHEN. DNEKTPOHHbIE CPOPMYbl CTPOEHMS aTOMOB 3/1IEMEHTOB.
Mpadonyeckoe n3obpaxeHne aNeKTPOHHOrO CTPOEHNS aTOMOB.

8. MNMepuogunyeckmnin 3akoH (chopmynmposka) n nepuogmnyeckas cuctema .M. Menneneesa. [epmoamyHOCTb M3MEHEHNS
CBOWCTB 3/1IEMEHTOB.

9. Tunbl xuMnyecko cBa3n. OCHOBHbIE MONOXEHNA METOAA BaneHTHbIX CBsi3el. KoBaneHTHas HenondpHasa xmMmmnyeckas
CBA3b.

10. KoBaneHTHas nonspHas XmMmnyeckas cBs3b.

11. VloHHas xummnyeckas ces3b. BogopoaHas cBa3b.

12. Cnocobbl NepekpbIBaHNS 3NEKTPOHHBIX 06M1aK0B: O-CBS3U U TI-CBS3U.

13. Mmbpuansauns atoMHblx opbutaneit. Tunel rMbpuamsaumm opbutaneli n NPOCTPAHCTBEHHOE CTPOEHNE MOMEKY.
14. MeTon monekynsipHeix opbutanein (MO JIKAO). OcHosHble nonoxeHusi metona MO JIKAO.

15. loCcTpoeHme aHepreTnHecknx guarpamm Monekyn 1 onpegeneHne KpaTHOCTK (Mopsiaka) CBA3n B COOTBETCTBUM C
meTtomom MO JIKAO.

16. Xummnyeckas tepmognHammka. TepmoanHammyeckne oyHkumu. MNepBbiii 3aKOH TEpMOANHAMUKN. BHyTpeHHSAS aHeprus
CUCTEMbI. DHTaANbNUS.

17. 3akoH ['ecca n cnencTeme U3 Hero. Pacyet n3aMeHeHusl aHTanbnnm peakunn. 3K3OTepMI/I‘-IeCKI/Ie n aHooTepMmnyeckmne
peakunn. OHTanbnus oépasoBava BellecTBa.

18. BTOpoOWi 3aKOH TepMoanHaMuKU. SHTponus. PacyeT nameHeHust sHTponun peakuuun. Moctynart MNnaHka.

19. DHeprus Mmbbca 1 eé 3MeHeHWe B X04€ peakumu. YCnoBrue caMmonponsBonbHOMO NPOTEKAHNS XUMUYECKUX PEAKLVIA.
Cnocobbl pacyeTa aHeprum 'mb6ca. dHeprusi Mmbbca 06pasoBaHNs BELECTB.

20. XuMnyeckas KnHeTuka. 3anaqy XMMu4eckon KuHetukn. CKOpOCTb XMMUYECKON peakLmu.

21. 3aBMCUMOCTb CKOPOCTM XMMMUYECKOM peakLun OT KOHLIEHTpaUun 1 oT Temnepartypbl. KuHeTnyeckoe ypasHeHMe.
KoHcTaHTa cKopocTu peakuuu.

22. Xumnyeckoe paBHoBecue. KoHcTaHTa paBHoBecus. CMelleHne xummyeckoro pasHosecus. MNpuHunn Jle-LWaTense.

23. Crnocobbl BbIpaXEHUS1 KOHLEHTPALMW PaCcTBOPOB.

24. KonnuratueHble CBONCTBa pacTBopoB. 3akoHbl Paynsa. Ocmoc. 3akoH BanT-INodhda.

25. BooopogHbii nokasatens (pH).

26. N'moponus coneii. PasnuyHble npuMepbl rMaponnsa: rmaponns coneli, o0bpasoBaHHbIX cnabblM OCHOBAHNEM U CUTbHOW
K1CnoToi, cnaboi KUCNOTOM U CUNbHBIM OCHOBaHWEM, cnaboil KUCNOTON 1 cnabbiM OCHOBAHWEM.

27. [lncnepcHble CUCTEMBI: BEICOKOAUCTEPCHbIE, CPpefHeaMcnepcHble, rpyboamcnepcHble. CBOMCTBA KOMMOUIHbIX
pacTBOpOB.
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28. OKMCNUTENbHO-BOCCTAHOBUTENbHbIE peakuunn. CteneHb okucneHns. OKucnnuTenu n BOCCTaHOBUTENN. MeTO,EI,
3NeKTpoHHOro 6anaHca.

29. Tunbl OKNCNIUTENBHO-BOCCTAHOBUTENBHBIX PEAKLMIA: MEXMONEKYNSPHbIE, BHYTPUMOIEKYNAPHbIE, peakuun
CaMOOKNCNEHNSA-CAaMOBOCCTAHOBIEHNS (AMCNPONOPLMOHNPOBAHMS).

30. OnekTpoaHble noTeHumanbl. MexaHn3M BO3HUKHOBEHWS 3NEKTPOAHOr0 NoTeHumMana Ha rpaHyiLe Metanni-pacTteop.
31. BogopoaHsblin anektpod. CtaHaapTHble 9NeKTpoaHble NoTeHumanbl. YpasHeHne HepHcra.

32. Pan HanpsxeHuid MeTannos.

33. NanbBaHnyeckunin anemMeHT BonbTa.

34. anbBaHn4eckuii anemMeHT Skobu-LaHnans.

35. KoHUeHTpaunOHHbIN ranbBaHnyeckuin anemenT. 30C ransBaHN4YECKOro aneMeHTa.

36. Koppo3us Metannos. XuMmnyeckas v anekTpoxmMmyeckas Koppoaus. Cxema anekTpoxXrMnyYeckon Kopposuu.
Jenonspusaunsa kncnoponHas u BooopogHas.

37. Koppo3us npu KoHTaKTe OAByx MeTannos. Koppo3us npy HepaBHOMEpPHOI aspaumm.

38. 3awmTa MeTannoB OT KOPPO3un. AHOOHBIE M KATOOHbIE 3AWUTHLIE METANINYECKME NOKPbITUSA. MeTon NpOTEKTOPOB.
NHrmbutopsl kopposuu.

39. OnekTponns pacnnasoB 3EKTPONUTOB.

40. DnekTponu3 pacTBOPOB SNEKTPONNTOB C HEPACTBOPUMBIM (MHEPTHBIM) aHOOM.
41. OnekTponu3 pacTBOPOB INEKTPONNTOB C aKTUBHBLIM (PacTBOPMMbIM) aHOLOM.
42. 3aKOHbl 3NeKTponm3a.

43. Obwwe caolicTBa MeTannoB. Cnocobbl NoONy4YeHNs METANNOB.

44. OCHOBHbIE KNnacchbl HeopraHmn4eckunx coeauHeHnin. Okcuabl: KNCNOTHbIE, OCHOBHbIE, amdoTepHble, 6e3pa3n|/|L|Hb|e.
HOMeHKﬂaTypa 1 CBOWCTBA OKCMAOB.

45. OcHoBaHus: kKnaccudmkauus, HOMEHKNaTypa v CBOMCTBa OCHOBaHUA. AMCPOTEPHbIE rMapokcmabl. CTPYKTYPHbIE
oopMYyIibl OKCULOB.

46. Kucnotbl: 6eckmcnopoiHble, kucnoponcogepxaiuve. CBoMCTea KUCNOT.

47. Conu: OCHOBHbIE, KUCTbIE, CpeaHne (HopManbHble). HomeHknatypa, cnocobbl nony4yeHus conein. Xummyeckue
csoncTea coneil. CTpyKTypHble OOpMybl CONeil.

48. Monumepsbl. Knaccugukauuns nonmmepos.

49. MeToapl nonyyeHmnd opraHN4eCkmnx CUHTETUY4eCKnX Nnonnmmepos. |-|OJ'II/IMepVI3aLI,VI9|, nonmkoHoeHcauus. CteneHb
nonnMepmnsaunn.

50. BaxHewwmne nonmmepbl: NOAM3TUAEH, NOANMPONUAEH, MONMBUHUAXNOPWA, TENOH (doToponnacT-4),
nonuMeTuIMeTakpunar.

CemecTp 2

Tekywuin KOHTpONb

1. JTaBopaTtopHble paboTbi

Tembl 12,13, 14

Tema 12.

NabopaTopHas paboTa "MiaMepeHne KOHLEHTPALMM TOKCUYHBIX FA30B B BO3AYXE MPU NOMOLLY razoaHannsaropa
"Monap-2".

ConepxaHne nabopatopHoii paboTbl: 03HAKOMIIEHWE C METOLOM OMNpPeaeneHns KOHLEHTPaLUN BPEOHbIX BELLECTB B
BO34OyXe.

C nomoulbio rasoaHanunsartopa "lMonap-2".

Bonpocebl k 3awute nabopatopHoit paboThbl.

. CocTaB u cTpoeHue atMocdepbl.

. 3arpssHeHne atMocdpepbl

. Bnobl 3arpssHeHns atMocdpepbl N0 MCTOYHMKY NpoucxoxaeHus. MNpumeps..

. Bunbl 3arpsisHeHus atmocapepsbl no macwtaby. Mpumepsi.

. Bnobl 3arpsa3HeHuns atmocdbepbl No arperatHoMy COCTOSHMIO. [pumepbl.

. OCHOBHbIE NCTOYHMKM 3arps3HEHMS aTMOCHPEPHOro BO3ayxa.

. YTo Takoe amuccna?

. OTAnymne samMmccum ot ummccuum,

. MpvHumn pencteng rasoaHanuzartopa "lNonap-2"

10. YCTPOMCTBO 3NEKTPOXMMUNYECKOrO AaT4ymKa.

11. Monatme MAK, Mopor 1, Mopor 2.

O©oo~NOoOOOThhWN =

Tema 13.

NabopatopHas paboTa "OnpeneneHne XecTkocTh Boabl".

CopnepxaHue nabopatopHoi paboTbl: 03HAKOMNEHUE C METOLOM OMNpeneneHns obweli XeCTKOCT/ BO4bl TUTPOBAHNEM.
Bonpockl k 3awmTe nabopatopHoit paboTbl.

1. XecTKoCTb NPUPOIHLIX BOA.

2. Buapl xecTtkocTu: obwas, kapboHaTHas, HekapboHaTHas, ycTpaHsieMas, HeycTpaHsiemas.

3. EouHnubl xectkocTu.
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4. \CTOYHMKN coner XeCTKOCTH.

5. Knaccudomkaums npmpoaHbiX BOL MO BENNYUHE XECTKOCTH.

6. Cnocobbl yCTpaHEeHNst XeCTKOCTW.

7. MeTon ocaxaeHus

8. VIoHHbIn 06MeH.

9. CylWHOCTb TUTPUMETPUYECKOrO METOAA OnpeneneHns obLei XecTKoCTU NPMPOAHbIX BOA.
10. HopMupoBaHue kadecTsa BoAbl N0 06LWei XeCTKOCTH.

Na6opatopHas paboTta "OnpeneneHune obLel Weno4yHocT Boabl".

CopepxaHue nabopatopHoli paboTbl: 03HAKOM/IEHE C METOAOM ornpeaeneHns obLuei WenoYHOCTW BOAbl TUTPOBAHUEM.
Bonpocebl k 3awute nabopatopHoit paboThbl.

1. LLleno4yHoCTb NPUPOOHbLIX BOA.

2. OCHOBHbIE KOMMOHEHTbI HEMTPanuayoLwme NoHbI BOLopoaa.

3. Bugbl wenoyHocTu: oblwas, kapboHaTHasl.

4. Pa3HOCTb MeXly OCHOBHOCTbIO 1 WETIOYHOCTbHO.

5. 3HayeHue BEeNNYMHbI WeoYHOCTM ANst MPUPOOHbLIX BOA.

6. Mpouecc 3akncneHns NoBepPXHOCTHLIX BOAOEMOB.

7. CyWHOCTb TUTPUMETPUYECKOrO METOAA OnpeaeneHns obLwel Weno4yHOCT NPUPOLHbLIX BOA.

8. Kakue MoHbI TUTPYIOTCS CONSIHOM KUCNOTOM B NPUCYTCTBMN MHAMKATOPA cheHongTanenHa?

9. Kakne 1oHbl TUTPYIOTCS CONSIHOM KMCNOTOM B MPMUCYTCTBUM MHAMKATOPA METUTIOBOrO OPaHXeBOro?
10. HopmunpoBaHue kavecTtsa Boabl.

Tema 14
NabopatopHas paboTa "OnpeneneHne coaepxaHnsi 0CTaTO4HOMO Xopa B Boae".

ConepxaHnne nabopaTopHoi paboTbl: 03HAKOMIEHNE C METOAOM OMpPeAeneHnst CogepXaHns 0CTaTo4HOro Xnopa B BOAE
nocne ee ne3nHpUUpoBaHus.

Bonpochl k 3awmTe nabopatopHoi paboTbl.

1. TOKCUYHbIE NPUMECU B NNTLEBOI BOJE.

2. ICTOYHMKIM NOCTYNNEHNS TOKCUYHbIX NPUMECEN B BOLY.

3. MeToapl KONMYECTBEHHOMO ONpPeaeneHuns.

4. XnopuposaHue BoAbl.

5. Peakumu, npoTtekarwowme npu XnopmpoBaHuu.

6. MNoTeHumanbHas aKonormyeckas onacHOCTb XIOPMPOBaHNS BOAbI.
7. VlomomeTpuyeckuii MeTo onpeieneHmns ConepXanns 0CTaTOuHOro Xopa B BOfeE.
8. AnbTepHaTnBHble MeToAbl 06e33apakuBaHns BOLbI.

9. BbluncneHue conepxaHuns oCTaTo4HOro Xiopa B BOAE.

10. HopmupoBaHme kayecTBa BoAbl MO OCTATO4YHOMY X/IOPY.

2. TectupoBaHue

Tembl 10, 11,12, 13, 14
MNpumMepbl TECTOBLIX 3a4aHWiA
1. Okonorus - 31O Hayka

+: 0 B3aMIMOOTHOLIEHWM OPraHM3MoB Mexay coboii 1 ¢ oKpyXatowei cpeaoi (B TOM Yicne MHoroobpasune B3arMOCBA3ei
UX C OpyrMn opraHmamamim n coobuectsamm)

-1 0 XXVBOTHOM Mupe
-1 0 3eMHO aTtMocdpepe, ee CTPOEeHUK, CBONCTBAX M NPOUCXOASLMX B HEl npoLieccax
-: 0 3aKOHax B3aMMOOTHOLWEHNS Buocdepbl U YeNOBEYECTBA, YeTOBEYECKMX NOMyNsLmMii

2. KT0 13 HmXe nepeyvmcneHHbIX y4eHbIX BBEM B HAyKy TEPMUH "akonorns"?
-: B.BepHanckui

+: 3.l'ekkenb

-2 ATeHcnu

-1 KO.JInbumx

3. B coctae atMocdbepbl BXOANT ...
+: Tponocgepa

- rmapocdoepa

- nepocdoepa

- nuTocgoepa

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 18 us 27. Bl YHH
rlorlyfos

ARl | AL O



Mporpamma amcuunnmHbl "Xumus n akonorus"; 23.03.03 "Okcnnyataums TpaHCNOPTHO-TEXHONOMMYECKUX MaWWH 1 KOMMIEKCOB".

4. Brocgepa oTHOCUTCS K
+: rnobanbHol aKocucTeme
- Me303kocucTeme

-: MUKpO3KoCUCTEME

-: MakpoakocucTeme

5. Yrnepon BbIXOAWT U3 KPYroBopoTa BelecTs, 06pasys ocafoyHble Nopoabl, B popMe ...
-1 CynbgpaTa Kanbuus

- HUTparTa Kanbums

+: KapboHaTa KanbLus

-1 cynbdomaa Kanbuus

6. CywHocTb yyeHuns B. BepHaackoro 3akno4aeTcs B ...

- BblAENEHNW rNaBHbIX 9KONOrMYeckmx npobnem

-1 BblAENIEHNN OCHOBHbIX COYHKLMIA nuTOoCdepbl

-! NPU3HAHNM UCKNIOYMTENBHOM PONKW NoYBbl B Npeobpa3oBaHMm 0bnvka nnaHeTh

+: MPU3HAHMU NCKNIOYUTENBHOM PONK XMBOrO BelwecTBa, npeobpasytolwero 0bnuk nnaHeTol

7. CncTteMa, cocToswas 13 opraHn3mMoB pasHbIX BUOOB U cpedbl 06uTaHus, ocywecTenstowasi 06MeH BEWeCTBOM 1
aHeprver Mexay HUMK -3T0

+: 9KocucTeMa

-: buoueHo3

-1 aKoTon

-: 6buoreoLieHo3

8. Mpouecchbl, xapakTepHble 4N NPUPOAHBLIX 3KOCUCTEM:

-: MPOLYLMPYET 1 pacxomyeT AUOKCUL Yrnepoaa npu CXUraHnm UCKONaemoro Tonnmea
-: noTpebnseT u NpeobpasyeT SHEPruio UCKONAEMOro UK SAEPHOrO TONuBa

-: pacxogyeT 1 npeobpasyeT opraHnyeckoe BewecTBo 6e3 HakonneHus

+: nonyyaeTt, npeobpasyeT, HaKanIMBAET CONHEYHYIO SHEePruo

9. lpynna opraH13moB, NpeacTaBUTENY KOTOPOK B BroreoLieHo3e HauHaloT NPeobpa3oBaHMe CONHEYHON SHEPTUM,
Ha3blBaeTCs

-: pepyueHTamu
-: KOHCyMeHTamu | nopsioka
-: KOHcymeHTamu I nopsiaka
+: NpoAyLeHTamu

10. Ha kax oM npeabloywem Tpohr4eckoM YPoBHE KONM4YecTBo BroMacchl, CO34aBaeMoi 3a e AMHNLY BPEMEHU, ...
+: 6onblue, 4eM Ha nocnenyowem

-: MEHblLe, YeM Ha nocnenyowem

-. MOCTOAHHO MeHAeTCA

-1 XapakTtepuayeTtcs NOCTOSAHCTBOM

11. MNepBOMCTOMHMKOM SHEPrM B MPUPOOHBLIX HA3EMHbIX 3KOCUCTEMAX 1 arpoakocucTemMax SBnseTcs(loTcs)...
-1 Yyenosek

-: pacTeHus

+: ConHue

-1 3emns

12. Ecnm coobLecTBO CyWeCTBYET B ONTUMANbHBIX YCIOBUSX CPEeLbl, TO OHO ...
-: He UMeeT NpenMyLLecTB Nepes Apyrumn cooblecteamu

- He KOHKypeHTocnocobHo B 6opbbe ¢ ApyrumMm coobectsamm

-1 XapakTepuasyeTcs YyrHeTEHNEM XN3HEeNesATeNTbHOCTH

+! UMEET MpenMyLLecTBa nepes ApyruMmn coobecTsamm

13. MoHsTME 0 MIMMUTUPYIOWIMX hakTopax paspaboTan
-: K. Tumnpsazes

+: B. Wendhopna

-: H. Pelimepc

-: b. KommoHep
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14. CBOICTBO BUOOB Npucnocabnmeatbcs K TOMY UKW MHOMY Anana3oHy konebaHuii goaktopa cpefpl - 370...
+: 3KONnornyeckas nnacTMYHoOCTb

-: akonormyeckoe TpeboBaHne

-1 3KONOrn4yeckun pan,

-1 9KOnormyeckas Huwa

15. Monynsiums - 3T0 COBOKYMHOCTb OCOBEA ...

-1 OBYX 6nun3kmx no TpeboBaHMsM K 6MOTOMY BUOB, MPOXMUBAIOWMX HA ONPEAENEHHOR TEpPUTOPUA
-1 pasHbIX BUOOB, CBA3AHHbIX NULEBLIMU B3aUMOLENCTBMAMM

-! pa3HbiX BUAOB, MPOXMBAIOWYX B Npeaenax oblei Tepputopumn

+: OOHOro BMAa, KoTopas obnanaert obWmM reHOOHLOM 1 3aHNMAET ONPELENEHHYI0 TEPPUTOPIIIO

16. lMpoMblwneHHas (MHXeHepHas) aKonorus...

+: U3y4yaeT BNNSHME NPON3BOLCTBEHHON AEATE/IbHOCTN Ha MPUPOAY N BAVSAHWE NPUPOLHbIX YCIOBUI Ha
dOYHKLUNOHMPOBAHNE NMpeanpusaTui

-! BbIIBNSIET 06WMe 3aKOHOMEPHOCTU OPraHn3aumnm XnusHu

- ccnemgyeT OCHOBbl B3aUMOLENCTBMSA opraHmMama 1 cpebl

-1 M3y4aeT CTPYKTYPY Y OVHAMUKY aHTPOMO3KOCUCTEM

17. OKonornyeckoe MMpOBO33PEHME CMELMANNCTOB BbipaXaeTcs Yepes NPOgIECCNOHANBHDBIA BKIAA B ...
+: ONTUMMN3ALMIO0 B3aMMOOTHOLLEHUIA B cucTeMe "oblecTso - npupoaa”

-1 HaUMOHanbHbIE 9KONOrn4yeckmne npoekThbl

- MakCuManbHoe UCnonb3oBaHne Npupoabl

- MEXAyHapoOHble 3KONorm4yeckne npoekThbl

18. JlokanbHble O4YUCTHBIE COOPYXEHNS NPeaHA3HAYEHbI ANs

+: 06€3BPEXVBAHUS CTOYHbBIX BOL

-: AanbHeMnwWero UCNonb30BaHNs CTOYHbIX BOA B NMUTHEBOM BOLOCHAGXEHNM
-I UCMOMb30BaHNS CTOYHBIX BOA, B MAPOCUIIOBbIX YCTaHOBKaX

-: CMEWEHUS CTOYHBIX BOJ, C YCNIOBHO ? YUCTbIMU CTOYHBIMM BO4AMM

19. Hanbonee coBepLIeHHbIMY annapaTtamy O4MCTKU ra3oB OT B3BEWEHHBIX B HAX YACTUL, NbIAW 1 TyMaHa SBASIOTCS ...
-: NeHHble annaparTbl

-1 a9pPOTEHKM

-1 TKaHeBble PUNbTPbI

+: 9NeKTPOUNbTPbI

20. [1ng 041CTKM TOMOYHOrO rasa OT AMOKCMAA Cepbl MOryT OblTb MCNONbL30BAHbI CyNbGIUT KanbLms, U3BECTb N KUCTTOPOL,
BO34yXa, Npu 3TOM 0b6pasyeTcs ...

-2 TMAPOKCUA KanbLms

-: Buokanbumii

+: unc (cynbpat Kanbums)

-1 XNOpuA KanbLums

21. OcaxeHune YacTuL, Nbiin NoL LEACTBUEM LEHTPOOEXHbIX CUM U CUMbI TAXECTW NEXUT B OCHOBE PaboThl...
-: TyMaHoynosuTenen

+: CyXuUX nblneynosuTenen

- MOKpbIX MblieynosuTenei

-1 9NeKTpounbTPOB

22. K anbTepHaTMBHbIM UCTOYHMKAM SHEPrnn OTHOCSTCS
-1 U3BECTHSAK

- MPUPOLHbIV ra3

+: BuosHeprus

+: CONHeYHas aHeprmg

- He(pTb

23. Skonoro-6uonornyeckoe 3Ha4eHMe 030Ha Kak KOMMOHEHTa aTMocaepbl 3aK0YaeTCcs B €ro CnocobHOCTH ...
-: NoBbIWATh CTabWNbHOCTb KMCopoaa
-: HENTpann3oBaTb KMCNOTHBLIE OCaAKN
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+: mornowarb ynbTpaguonetosoe nanydeHune ConHua
-: cCTUMynMpoBaTb obpasoBaHme 00X OeBblx 06n1akoB

24. Huikenb, XpoM, NonuxnopbrudeHnnbl SBASIIOTCS ...
-I UHrMbrTOpamn

+: KaHuUeporeHamu

- UMMYHOMOAYNsiTopamm

-1 CTMynaTOpamm

25. HeobxoauMbIM YCIOBMEM A5 YCTAHOBMIEHWUS 3Konorndecknx Hopmatmneos MAB nnn MAC senseTcs.
+: UHBEHTapu3aumns NCTOYHNKOB BPEeAHOro BO3OENCTBNSA Ha OKpYXatoLlylo cpeay

-: 0BLECTBEHHBIV 9KONOrMYeCckUii KOHTPONb 3a paboTol NpesnpusATHi

-1 9KONOrMyeckoe cTpaxoBaHne 06 bekTa BO3AENCTBIS HA OKPYXaoLWyo cpeny

-1 9KONornyeckoe ayanpoBaHue npeanpusTui

3aver

Bonpochl k 3a4eTy:

. Mpeamet n 3apayn akonorum. CTpyKTypa aKonornn. VIctopnsi CTaHOBAEHNS 9KONOrMK Kak HayKW.
. MonynsaunoHHO-BNAOBOI YpOBEHL BMONOrMYeCKoi opraHuaauun. Monynsumu.

. OKOCUCTEMHBI YPOBEHb. DKONOrM4eCKNe CUCTEMBI.

. OCHOBHble aKonoruyeckme oakTopbl cpenbl.

. JlnmnTnpyrowme sKonorm4eckne goakTopbi.

. Obwas xapaktepnctuka buoctepbl. OCHOBHbIE CBOCTBA Buocdepbl. YueHue BepHaackoro.
. 9Bonoums buocgepsl. Hoocoepa.

. KpyroeoporT BellecTs B 6roccpepe

. BnocoumnanbHas npupoaa Yyenoseka v 3KONOrus.

10. Oemorpachuyeckune npobnemol nnaHeTbl 3emns

11. Knaccudprkaums 0CHOBHbIX BULOB aHTPOMOreHHbIX BO3AENCTBUI HA aTMOCcdepy

12. nobanbHble 1 pernoHanbHbIE 3KOMOMMYECKME NOCNEACTBUS 3arpsi3HEHUS1 aTMOocdepbl. HapyleHne 030HOBOro cnost
3emnn. ObpasoBaHue cMora B ropoLckor atMocapepe. MapHUKoBbIf adpdpekT. BoinageHrne KUCNOTHBIX OOXAEN.

13. SanHBHeHI/Ie rnopocaoepsl. Buapl 3arpsa3HeHnsa Boabl. OCHOBHbIE NCTOYHUKM 3arpsa3HeHns NOBEepPXHOCTHbLIX U
noa3eMHbIX BOO.

14. Skonornyeckre NOCNEACTBMSA 3arpsa3HeHns rmapocgepsl. MictoweHme noa3eMHbIX U MOBEPXHOCTHBIX BOA,.

15. OCcHOBHbIE BUAblI aHTPOMNOreHHOro BO3AENCTBUS HA NOYBY. Buabl MCNonb3oBaHMs Noys. Opo3ums MOYB.

16. 3arpsi3HeHUst NOYB NECTUUMAAMY U MUHEPaNbHBIMU YO0BPEHNSAMM.

17. 3arpsaHeHne buocgepbl 0TX0AaMM NPOU3BOLACTB 1 NOTpedneHns.

18. dunanyeckoe n bronoruyeckoe 3arpsiaHeHne 6rocdepbl.

19. 9kcTpemanbHble BO34eCTBNSA Ha Bruocdepy. BosaeiicTeue Ha 6rocdoepy TEXHOFEHHbBIX 3KONOMMYECKMX KaTacTpo.
20. BnnsHwne ypbanmsaumu Ha buocaepy.

21. BnnsiHne noHU3npytoLLero nany4yeHns Ha o6 bekTbl oKpyXatolei cpeapl.

22. 3arpsasHeHne okpyxatower cpenbl NOANLUKINYECKMMIN apomMaTtundeckmmm yrnesogopogamu (MAY) n gnokcmHamm.
23. 3arpsisHeHne brocdepbl TSXENbIMU MeTannamm.

24. .BnusiHne 3arpsisHeHns okpyXxarowen cpeibl Ha 340p0OBbe Yenoseka

25. TpaHcnopT 1 okpyxatowas cpena. Metonbl 3awmTsl aTMOCHEPHOro BO3ayxa OT 0TpaboTaBLmxX ra3oB aBToMobunei
26. OHeprus - NOMCK NOAX080B, MPUEMEMbIX 4151 OKPYXalowen cpenbl U pas3Butus

27. HeTpaamumnoHHble MeToabl NPON3BOLACTBA SHEPTUM

28. DKONOrMyecKuii KpU3uc 1 NyTu BbIxo4a 13 Hero.

29. HopmumpoBaHue ka4yecTsa oKpyxatowemn cpebl.

30. MpupoaHbie pecypcbl 1 X Knaccudukaums.

31. OCHOBHblE NPUHLMMbI 1 HAMPAaBAEHNS PaLMOHANIbHOMO NPUPOLOMNONb30BaHUS.

32. MecTo 1 ponb NPUPOLHO-PECYPCHOro NOTeHLMana B passutum 1 pasMmelleHnm Npon3BoanTeNbHbIX CUST.

33. OCHOBHble NPWUHLMMBI 3KOHOMUYECKOr0o MeXaHn3ma nNpMpoaononb30BaHMS Y OXPaHbl OKpyXalowen cpeb!.

34. VICTOYHUKM 3KONOrM4eckoro npasa.

35. [ocynapcTBeHHasn aKonornyeckas skenepTnsa. KONornYeckmini KOHTPOsb.

36. NocynapcTBeHHbIE OpraHbl OXpaHbl OKpyXatowen cpeabl.

37. OueHka Bo3pencTens Ha okpyxatowyto cpeny (OBOC) n akonormyeckas skcneptuaa.

38. BKonormyeckuin MeHeOXMeHT, ayanT u ceptudpmkauns.

39. OKONOrm4ecKnin MOHUTOPWHT.

40. SKonormyeckuii KOHTPONb 1 0BWECTBEHHBIE 3KONOMMYECKME OBUXEHNS.

41. lOpnanyeckasi OTBETCTBEHHOCTb 3a 3KOMOrMYeCckre npaBoHapyLeHus.

42. OCHOBHblE HaMNpPaBNeHNs UHXEHEPHON 3alnTbl OKpyXatowein cpebl. BuotexHonorus.

O©Qoo~NOOOThWN =
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43. ManooTxogHble 1 pecypcocbeperatowme NpoM3BoacTsa.

44. 3awmta atMocgepbl OT 3arpsa3HEHNIA.

45. 3awmTa rugpocgepbl OT 3arpsA3HEHNIA.

46. 3awmTta nuTocdepbl OT 3arpasHeHNI.

47. 3awmTa oKpyxarlein cpenbl OT 0TXO40B NPOU3BOACTBA M NOTpebneHms.

48. BoTeXHONOrM4eckre NPOLLECChI: O4MCTKA CTOYHbBIX BOA, YTUAN3ALMS TBEPLAbIX ObITOBBIX OTXOL0B, BOCCTAHOBNEHNE
3arps3HeHHbIX NoYB

49. MexayHapoaHoe COTPpyAHMYEeCTBO B 061acTy 3alMThl OKpyXatowei cpeabl.
50. OcHOBbI 3Konornyeckoli 6e30MacHOCTU 1 KOHLENLMS YCTOWYMBOrO passunTus Poccun.

6.4 MeTtoouyeckue matepuansl, onpegensiollye npouenypbl oL,eHNBaHNA 3HaAHUNA, YMEHU, HaBbIKOB U (UNK)
onbiTa AesaTeNIbHOCTU, XapaKTepu3yoLLLMX aTanbl hopMUpoBaHUSA KOMMEeTEeHLUN

B K®Y pelicteyeT HannbHO-periTUHIoBas cucteMa oLeHKW 3HaHuii obydatowmxcs. CyMMapHo no aucumninHe (Moaynio)
MOXHO Nony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekyluas paboTta oueHusaetcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.

[ns 3ayéra:

56 6annos 1 6onee - "3a4TeHO".

55 6annoB n MeHee - "He 3a4TeHO".

Iing ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopoLwo".

56-70 6annos - "ynooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHNBAHNA 3HAHUIA, YMEHUI, HaBbIKOB U (UN) onbiTa Ortan | KonnyectBo
KOHTpONs [esATeNbHOCTU, XapaKTepn3yLUuX 3tanbl OOPMUPOBAHNSA KOMMETEHLLUMIA 6annos
Cemectp 1

TekyLLUA KOHTPONb

NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHeEM, 0byyatomecs
pabotbi MPOBOASAT y4ebHbIe SKCMEPUMEHTHI U TPEHVPYHOTCS B MPUMEHEHUN 1 20
NPaKkTNKO-OPUEHTMPOBAHHbBIX TexHoNnorunii. OLueHMBaKOTCA 3HaHWe maTepuana u
YyMEHUE NPYMEHSATb ero Ha NpPakTVKe, YMEHUS 1 HaBblkK Mo paboTe ¢
obopynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

MucbmeHHas  |OB6yyarowmecs nonyyatoT 3ajaHne No OCBELEHMI0 OnpeaenéHHbIX TEoOPETUIECKNX
pabota BOMPOCOB UNW pelieHmnio 3aaa4y. PaboTa BbINONHSIETCS NMMCbMEHHO U coaéTtcs 2 12
npenoaasatento. OueHNBaloTCS BnafeHne MaTepranom no teme paborThl,
aHanuTuyeckne cnocobHOCTU, BNageHne MetToaamm, yMeHu1sl 1 HaBbIKW,
HeobxoOuMble ONs BbINONHEHUS 3a0aHWA.

TecTuposaHue |TecTMpoBaHMe NPOXOAUT B MMCbMEHHON hopme Nnm C NCNONb30BaHNEM
KOMMNbIOTEPHBIX cpeacTs. Obyyaowminca nonyyaeT onpeaenéHHoe KONM4ecTBo 3 10
TECTOBbIX 3a4aHuii. Ha BbiNnonHeHve BblaenseTcs OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTBa 3agaHuin. OueHka BbICTaBNsAeTCs B 3aBUCUMOCTM OT
npoueHTa NPaBWibHO BbINOMHEHHbIX 3a4aHWA.

KoHTponbHas |KoHTponbHas paboTta NpoBOAMTCS B Yackl ayauTopHoi paboTel. Obyuyatowmecs
paboTa nonyyatoT 3afaHns ons NPOBEPKM YCBOEHWS MPoinAeHHOro Matepuana. Pabota 4 8
BbINOMHAETCS B NMCbMEHHOM BULE U coaétcst npenogasatento. OLeHnBaoTCs
BNafeHne MaTepuanom no Teme paboTbl, aHANUTUYECKUE CNOCOBHOCTW, BnafeHne
MeToLaMu, YMEHUS 1 HaBblKW, HEOOXOAMMbIE L)1 BbINONHEHUS 3aaHUIA.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMNCLMMAUHBI. OK3aMeH 50
MPOBOAMTCS B YCTHOM MNM MMCbMEHHOW chopme no buneTtam, B KOTOPbIX
cofepxaTtcsl Bonpochkl (3aaaHust) no Bcem Temam kypca. Obyyatowemycst naércs
BpeMsi Ha noarotoeky. OLeHnBaeTcs BNaaeHne MatepuasnoMm, ero CUCTEMHoE
OCBO€EHue, CnocobHOCTb NPUMEHATb HYXHble 3HAaHUA, HABbIKN U YMEHUA NMpun
aHanuae NPobneMHbIX CUTYaLMIA N PELIEHUN NPAKTUYECKNX 3aLaHWIA.

CemecTtp 2
TeKkyLLUA KOHTPONb

NabopaTopHble |B ayanTopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHNEM, 0byyatowmecs
pabothl NPOBOASAT y4ebHble 9KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN
NPakTNKO-OPUEHTUPOBAHHbBIX TexHoNorMiA. OLEHNBAKOTCS 3HAHWE MaTepuana u
YMEHWE NPUMEHSATb ero Ha NpakTWKe, YMEHUS 1 HaBbIKM Mo paboTe ¢
obopynoBaHneM B COOTBETCTBYIOLLEN NpedMeTHON obnacTu.
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Mporpamma amcuunnmHbl "Xumus n akonorus"; 23.03.03 "Okcnnyataums TpaHCNOPTHO-TEXHONOMMYECKUX MaWWH 1 KOMMIEKCOB".

dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
TecTtnposaHue [TecTnpoBaHue NPOXOAUT B MUCbMEHHOW DOPME MK C NCMONb30BaHUEM
KOMMblOTEPHbIX cpeacTs. Obyyatowmiicss nonyyaeT onpenenéHHoe Konm4ecTso 2 25

TECTOBbIX 3a4aHuli. Ha BbINONHEHWE BbIOENSETCS (DUKCMPOBAHHOE BPEMS B
3aBMCUMOCTHM OT KOonnyecTBa 3ataHuii. OLeHKa BbICTABASIETCS B 3aBUCMMOCTY OT
NPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHNA.

3auert 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMMIMHGI. 50
Ob6y4atowmiics nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3afaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNbIOTEPHO
gopme. OueHrBaeTcs BNageHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HAaBbIKN U YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYyaLMA N PELLEHNN NPAKTUYECKNX 3a0aHWA.

7. MepeueHb nuTepartypbl, HEO6XOAMMOWN OJ1i OCBOEHUS OUCLUMINHbI (MOLYNSA)
OcBoeHWe oucumMnnmnHbl (Mooyns) npeanonaraet n3y4yeHne OCHOBHOW 1 AONONHUTENBHON y4ebHO nuTepaTypbl.
Nutepatypa MoxeT 6bITb OOCTYMHA 0byyaloWwmnMcs B OAHOM M3 ABYX BApMaHToB (MMbo B 060MX N3 HUX):

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

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

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoBoi TOUKM NpW BBEAEHNM 00yHaIOLLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTEME "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCMONb30BaHMM NeYaTHbIX U3AaHWA BMONNOTEYHBIN
hOHL [OMKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatouerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U LOMONHUTENBHON y4ebHOM nnTepaTtypbl, HEO6XOAMMOI A1 OCBOEHWS AUCLMMAVHBI (MOoyNs),
Haxonmtcs B MNpunoxeHumn 2 k paboyeli nporpamMme AncUMnavHel. OH NOANEXUT OBHOBEHMIO NPY U3MEHEHUN YCTOBUIA
noroeopoB K®Y ¢ npaBoobnapatensiMm anekTpoHHbIX U3LAHWIA U NPU N3MEHEHUW KOMNNEKTOBaHNUS 0OHA0B Hay4Hoi
6ubnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIIMHBI (MOAYIS)

OcHoBbl XuMuK. VIHTEPHET-y4ebHMK. - http://www.hemi.nsu.ru/
Poccuiickoe akonorunyeckoe chenepansHoe nHgopmaumoHHoe areHTcteo MIMNP Poccun - hitp://www.refia.ru/
OneKTpOoHHble pecypchl Xnummnyeckoro nHetutyta KPY. - http://www.kpfu.ru/main_page?p_sub=12946

9. MeToguueckme ykasaHusl oisi 06yyaloLLMXCA MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckue peKoOMeHoaumm

nekumu B xone NEKLUMOHHBIX 3aHSATUI PEKOMEHLYETCS TWATENbHO KOHCMEKTUPOBATh N3YYaeMblil MaTepurarn.
CnenyeTt obpalatb BHUMaHNE HA TEPMIUHBI, OOPMYNUPOBKM, PACKPLIBAIOILME COLEPXAHNE TEX NN
VHBIX MPOLIECCOB, MEXaHM3Mbl XMMUYECKUX PEAKLUIA, HOMEHKNATYPY COELUHEHUIA, MPaKTUHECKYHO
3HaYMMOCTb M3y4yaeMbix BONPOCOB.Hannume xopowrx coBCTBEHHBIX KOHCMEKTOB NEKLMN - BAXHOE
YCNOBWE YCMEWHO NOArOTOBKM K 3K3aMEHY.

nabopatopHblie| Pabota Ha nabopaTopHbIX 3aHATUSIX NpeanonaraeT BbiNoNHEHNE 3KCNepUMEHTaNbHOM YacTu, aHanus
paboTbl 1 0doopMNIEHNE MONYYEHHbIX PE3YNbTaToB, 3awWmMTy nabopaTopHON paboThl, akTMBHOE y4acTue B

nmckyccusix. Mpu nogrotoske kK nabopaTopHbIM paboTaM cneayeT UCMONb30BaTh METOANYECKME

yKasaHusi Mo OMCLMMNIVHE, KOTOpble BbIAAIOTCS HA 3aHATUS B 3/IEKTPOHHOM BUAE B KOMMbIOTEPHOM

Knacce vunu B GyMaxKHOM WCTONTIHEHWN B 0ObIYHOM ayAMTOPUN.

K BbINOMHEHWIO 9KCNEPUMEHTaNIbHOM 4acTu CTyAeHT foMycKaeTcs Nocne KONNoKBMyMa, NporpamMma

KOTOPOro U3noxeHa B METOANYECKMX YKasaHUsX K nabopaTopHbIM paboTam.
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Mporpamma amcuunnmHbl "Xumus n akonorus"; 23.03.03 "Okcnnyataums TpaHCNOPTHO-TEXHONOMMYECKUX MaWWH 1 KOMMIEKCOB".

Bup pabot MeTtoaunyeckue pekomeHaauum

camocTosi- | CamocTosiTenbHylo paboTy cnelyeTt HaYaTb cpasy Xe Mocne NepBo NeKUMn 1 NoNyYeHus

TenbHas y4yebHO-MeToaM4Yeckmx Matepunanos. KOHTponb pea3ynbTaToB BHeayaUTOPHOW CaMOCTOSATENbHOM

paboTa PaboTbl HA Yy4EOHbIX 3aHATUAX MOXET MPOXOANTb B YCTHOW, MMCbMEHHOW NN CMELIaHHON hopMe.
CamocTosiTenbHas paboTa CTyoeHTOB Mo Kypcy BKo4aeT B cedsi NpopaboTKy 1 yCBOEHE KOHCMEKTOB
NeKunii; nsydeHune y4ebHol 1 MeToauyeckoi nuTepaTypbl, BKOYas UHOPMALVOHHbIE
obpasoBatenbHble Pecypchl (3NEeKTPOHHbIE Y4eBHUKM 1 MeToaudeckue nocobus); NoaroToBky K
nabopatopHbIM paboTamM 1 ocpoPMNEHNE OTHETOB; PelleHne 3a8a4 U BbiNoNHEeHWe ynpaxXHeHui no
OCHOBHbIM pasgenam kypca. [py caMoCTOSTeNIbHOM pelleHnn 3a4a4 Hy>XXHO 0O60CHOBbLIBATb KaXablii
atan peleHus .PelleHne 3a0ay 0aHHOMO TUMa HY>XXHO MNPOAONXaTb A0 NPMOBpeTeHNs TBEPablX
HaBbIKOB B UX pelleHnn. PelueHunsi npy HeoBX0AMMOCTU HY>XXHO COMNPOBOXAATb KOMMEHTAPVSIMUA,
CXeMaMu U PUCYHKaMU, YPaBHEHNSIMU XMMUYECKUX peakLnii.

nucbMeHHas | MucbMeHHbIe paboTbl MPOBOASATCS MO UHAMBMAYaNbHbIM 6uneTaM. NMucbMeHHble paboTbl BKOYAOT

paboTa Kak TeopeTuyeckne BONpOChl, Tak 1 3a8ayn No OCHOBHbIM pasgdenam kypca. [pu nogrotoeke kK
3aHATUSAM C PELIEHNEM 3a4a4 MOXET NoTpeboBaThCs Kanbkynstop. Mpu BbINONHEHUN NMUCbMEHHBIX
3a4aHuWi CTYLEHT OOMXEH NPOAEMOHCTPUPOBATL YMEHNE NPOU3BOANTD XUMUYECKME PACYETbI,
COCTaBNSTb YpaBHEHUS peakunil, 06 bSACHATb NONyYeHHbIe Pe3ynbTaThl.

TecTMpoBaHue | B TecToBbIx 3aaaHnsxX B KaX40M BOMPOCE M3 NPeAcTaBNeHHbIX BAPUAHTOB OTBETA NPaBUbHbIiA
TONbKO 0avH. Ecnn Bam kaxeTcsl, 4To npaBunibHbIX OTBETOB Bonblue, BolbupaiTe TOT, KOTOPbIA, Ha
Baw B3rnan, Hanbonee npaBunbHbIi. Hy>XXHO 0CTaBUTbL BpeMsi Ansi MpoBepkM cBoei paboTsl, 4To6bI
3aMeTUTb U UCMPaBUTb siBHblE OWKNOKN. CTPEMUTECH BINONHWUTL BCE 3aAaHuns TecTa.

KoHTponbHas | KoHTponbHas paboTa BkoyaeT pacyeTHble 3a4a4M MO OCHOBHbBIM pasfaenam Kypca, NpoBOAUTCS MO

pabota MHAMBMAyanbHbIM Gunetam. MNpu NOAroTOBKE K 3aHSATUSAM C PElEHVEM 3a8ay MOXeT noTpeboBaTbCs
kanbkynstop. KoHTponbHas paboTta npoBOAMTCS MO TEOPETUYECKOMY MaTepuany, KOTopblii 6bin
M3YYeH Ha Nnekumsx 1 Ha nabopaTopHbix paboTax.

9K3aMeH an/I NnoAroToBkKe K 3K3aMeHy HeobxooMMo onupartbc4, npexane scero, Ha KOHCMEeKTbl nexkuui, a Takxe
Ha NCTOYHUKKN, KOTOPbIE 6bIN UCMOMNb30BaHbI npn noaroToeke K na60paTopr|M pa60TaM, onpocy n
TeCTnpoBaHuio. Ok3amMeH npoBoOnTCA no 6I/Il'IeTaM, B Kax oM bunete cooepXunTca no osa
TeopeTndeckmnx sonpoca 1 ose 3agayn. HaKaHyHe 3K3aMeHa nNpoBoOnNTCA KOHCYNbTaLWA.

3avet Lnsi noAroToBKU K 3a4eTy MO TEOPETUHECKOMY KYPCY HEOBX0AMM, MPEXAe BCEro, XOpOoLnii
COOCTBEHHBIV KOHCMEKT nekumii. Kpome T0ro, y cTyaeHTa DOnXeH ObiTb Xopowuii y4ebHrK nnm
KOHCMEKT nnTepatypbl, MPOYNTAHHON MO yKasaHuio npenogasarens B TedeHme cemectpa. Cnenyet
TakXxe onnparbcsa Ha NCTOYHUKK, KOTOPbIE ObINn UCnonb3oBaHbl npun noaroTtoeke K na60paTopr|M
paboTam, onpocy 1 TeCTUPOBAHNIO.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuuniuHe (MO4yno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb NHPOPMAaLMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npoLecca no
AMCUMNAVHE (MOLyNio), BKNoYas nepeyeHb NporpaMMHOro obecneyeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme AUCLMNNNHBI (MOOYNS).

11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUsl 06pa3oBaTenbHOro
npoLecca no gucuunianHe (Moayno)

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

MomelueHns ons caMoCTOATENBbHON PaboThbl 0BYYaOLWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKO C BO3MOXHOCTbLIO MOAKNIOYEHMS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamnTopun oNns KOHTakTHOW paboThl C MpenonaBateneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.
MynbTumeauinHas ayautopus.

KoMmnbtoTepHbI knacc.

CneuvanunsmposaHHas nabopaTtopus.

12. Cpe,u,cma apgantauummv npenopgasaHus aucUNNNIUHBbI K I'IOTpeﬁHOCTSIM 06y'-|a|ou.|,wxcﬂ UHBaNUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300pPOBbSA
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Mporpamma amcuunnmHbl "Xumus n akonorus"; 23.03.03 "Okcnnyataums TpaHCNOPTHO-TEXHONOMMYECKUX MaWWH 1 KOMMIEKCOB".

rlpl/l Heobx0aMMoCT B o6pa305aTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATME UHPOopMaLnUn O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

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

- co30aHne BO3MOXHOCTEN Osi 06yHalowWmMXcs BOCMNPUHUMATD O4HY W Ty XXe MHCDOPMALMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CriyXa Noslydany UHGOPMaLMIo BU3yabHO, C HAPYLWEHUSIMW 3peHNs -
ayaunarnbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBaroWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOINIA;

- MPUMEHEHNE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ON1s Nepeaayn MHGopMaLum, OpraHn3aunm pasnmnyHbIX
(hOPM MHTEPAKTVNBHOW KOHTAKTHOW paboThl 0ByyarowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb NCNONb30BaHbI AN MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LVCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMIEHUS C AOKNALAMU U 3aALNTbI BbINOHEHHBIX paboT,
NPOBeAEHNS TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPYMEHeHre ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA NS OpraHM3aummn oopM TEKYILEro 1 NPOMEXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU caaqm oby4atowmMcst MHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNIbHOCTU COoavn 3a4yéTa UM aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.
Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 23.03.03

"9KkcnnyaTtaums TPaHCNOPTHO-TEXHONOMMYECKMX MALLMH 1 KOMMANEKCOB" U NPOdounio NoaroToBky "ABTOMOBUNbHBbIN
cepsuc".
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Mporpamma amcuunnmHbl "Xumus n akonorus"; 23.03.03 "Okcnnyataums TpaHCNOPTHO-TEXHONOMMYECKUX MaWWH 1 KOMMIEKCOB".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.5.9 Xumuns n akonorus

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: o4Hoe
SA3bik 0by4eHmns: pycckuii
Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. Fnunka H.J1. Obwas xumns: ydebHuk ons 6akanaBpos, CTyA. HEXMM. criel. By30B / non pend. B.A. MNonkoea, A.B.
Babkosa. - 18-e nsg., nepepab. u gon.. - Mockea : KOpaiit, 2012. - 898 c. - (bakanasp). - Bubnuorp.: c. 886.. - ISBN
978-5-9916-1148-0; ISBN 978-5-9692-1112-4. (100 3k3.)

2. AxmeToB, H. C. Obwas n HeopraHuyeckas xmMusi. [OnekTpoHHbI pecypc] CI6. : NaHb, 2014, 752 ¢. Pexum goctyna:
http://e.lanbook.com/book/50684

3. KopoeuH H. B. 1 gp. Obwas xmmusi. Teopus 1 3ana4qun.[OnekTpoHHbI pecypc] - CIM6.:M1aHb, 2014. - 496 ¢.Pexum
noctyna: https://e.lanbook.com/reader/book/97169/#1

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

5. Bonkosa N.A. OcHoBbl 06wwelt akonorum [AnekTpoHHbI pecypc]: yuebHoe nocobue / MN.A. Bonkosa. - Mocksa: ®opym,
2012. - 128 c. - B nep. - ISBN 978-5-91134-632-4. - Pexum goctyna: http:/znanium.com/bookread.php?book=314363.
6. Pasymos B.A. 9konorus [9nekTpoHHbIn pecypc]: yuebHoe nocobue / B.A. Pasymos. - Mocksa: HAL, MHdppa-M, 2012. -
296 c. - (Bbicwee obpaszosaHue: bakanaspuar).- B nep.- ISBN 978-5-16-005219-9. - Pexum goctyna:
http://znanium.com/bookread.php?book=315994.

JononHutenbHas nuteparypa:

1. AxmeTtos H.C., Aansosa M.K., BagbiruHa J1./. NlabopatopHble U ceEMUHAPCKUE 3aHATUS Mo 0BLWelt 1 HeopraHN4YecKol
XMMUK. [ONeKTPOoHHbIN pecypc] M3a-8o 'JlaHb', 2014. - 368 ¢. Pexum goctyna:
http://e.lanbook.com/books/element.php?pl1_id=50685

2. MaprtbiHoBa T.B., Cynonuukas U.W., Areesa H0.C. HeopraHnyeckas xumus: yiebHuk - M.: HAL UHDPA-M, 2017. -
336 c. Pexum goctyna:

http://znanium.com/bookread2.php?book=648408

3. OcHOBbI XMUK [SNEKTPOHHBIA pecypc]: yiebHuk / B.I. MeaHos, 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

4. AnekTpoxmmus. Metoanueckume ykasaHus k nabopatopHeiM pabotam/ Cunnenb W.4., MaspwH IM.B., OeHucosa T.P.,
XaputoHosa E.A. - Hab6. YenHbl: HYM KdY, 2016, 35 ¢. (200 ak3. Ha Kad. XMUK 11 3KONOTK)

5. Xpuctoghoposa H.K. OcHoBbI akonorum [9nekTpoHHbIA pecypc]: yuebHuk / H.K. Xpuctodoposa. - 3-e nsa., gon. -
Mockea: Maructp: HALL UH®PA-M, 2013. - 640 c. - (Bakanaspwmar). - B nep.- ISBN 978-5-9776-0272-3. - Pexum
poctyna: http://znanium.com/bookread.php?book=406581

6. Epnakos J1.H. 9xonorus [9nekTpoHHbIi pecypc]: yuebHoe nocobue / J1.H. Epnakos, O.H. YepHbiwosa. - Mocksa: HULL
NHdppa-M, 2013. - 360 c. - (Boicwee obpasoBaHue: bakanaspwuar). - B nep. - ISBN 978-5-6-006248-8. - Pexum goctyna:
http://znanium.com/bookread.php?book=368481

7. Maepuuwes B. B.O61wwas akonorus [9nekTpoHHbI pecypc]: Kypc nekumii / B.B. Maepuuwes. - 3-e nsa., ctep. - Mockea:
NH®DPA-M; MuHck: HoBoe 3HaHue, 2011. - 299 c.: un. - (Bbiclwee obpasoBaHue). - B nep.- ISBN 978-5-16-004684-6
(MHDPA-M).- ISBN 978-985-475-435-2 (HoBoe 3HaHue).- Pexxum goctyna:
http://znanium.com/bookread.php?book=255387.
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Mporpamma amcuunnmHbl "Xumus n akonorus"; 23.03.03 "Okcnnyataums TpaHCNOPTHO-TEXHONOMMYECKUX MaWWH 1 KOMMIEKCOB".

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

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

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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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