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Mporpamma gucumnnuHbl "Xumns n akonorus"; 15.03.01 "MawuHocTpoeHue".

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 gucumnnuHbl "Xumns n akonorus"; 15.03.01 "MawuHocTpoeHue".

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

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

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

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
OK-9 FOTOBHOCTbIO MO/b30BATbCA OCHOBHLIMW METOAAMN 3aLLUTLI MPON3BOLCTBEHHOrO

nepcoHana u HaceneHvsl OT BO3MOXHbIX NOCNENCTBUIA aBapuii, KatacTpow,
CTUXUIAHBbIX 6eOcTBuUiA

OriK-1 YMEHNEeM NCNonb30BaTb OCHOBHblE 3aKOHbl eCTeCTBEHHOHay4YHbIX AUCUUNNINH B
NPOgOECCUOHANBHOW OeATE/IbHOCTU, MPUMEHATb METOAbl MATEMATUYECKOro aHanmaa
N MOLOennpoBaHUA, TeopeTnyeckoro n akcnepmnMeHTanabHOro nccnenosaHunA

OriK-4 YMEHUEM NPUMEHSATb COBPEMEHHbIE METObI AN Pa3paboTky ManooTXOAHbIX,
SHeprocbeperarowmx 1 3KONOrMYECKM YACTBIX MAWNHOCTPOUTENBHbLIX TEXHONOT A,
o6ecneunBatolwmx 6e30NacHOCTb XN3HEAEATENBHOCTA NIOLEN 1 NX 3aWNTY OT
BO3MOXHbIX MOCNEACTBUIA aBapuii, kKatacTpodd 1 CTUXUAHBIX 6eACTBUIA; yMEHWEM
NPUMEHATbL CNocobbl paLnoHanbHOrO UCMONb30BAHNS CbiPbEBBIX, SHEPTETUYECKMX U
[ pYyr1x BUOOB PECYPCOB B MALIMHOCTPOEHUM

MK-16 YMEeH1eM npoBoANTbL MEPONPUATMA NO NPOoPuIakTUKe NPON3BOACTBEHHOIO
TpaBmMaTMaMa 1 npodpeccmoHanbHbIx 3aboneBaHuii, KOHTPONMPOBaTL cobnoaeHne
9KONOrn4eckoi 6e30nacHOCTU NPOBOAUMBIX PABOT

Obyqarowmincsi, OCBOVBWNIA AUCLANAUHY (MOSY/b):
JonxeH 3HaTb:

-OCHOBHbI€ MOHATUA, 3aKOHbl 1 MOOENN XUMUNYECKNX CUCTEM;

-OCHOBHbIE 3aKOHOMEPHOCTU NPOTEKAHNS XMMNYECKUX Peakumnii, XUMNYECKYHO KUHETUKY U TEPMOANHAMUKY,
SHEePreTnky XmMn4ecknx npoLeccos;

-OCHOBbI CTPOEHUS U PeakUMOHHOI CrocOoBHOCTY BEleCTB;

-Knaccugukaumio, cBocTea 1 061acT BO3MOXHOMO NPYMEHEHNST OCHOBHBIX KNIaCCOB HEOPraHN4Yeckmx u
OpraHnyeckmnx CoOeauHeHun;

-MeTo[bl aHanM3a B3aMMoLeNCTBISA YENOBEKA U €70 AEATENBHOCTU CO CPELO OBUTaHMS;
-OCHOBbI B3aMOLEVCTBIS XMBbIX OPraHM3MOB C OKpyXartoLlei cpenoim;

-XapakTepUCTVKN BO3PACTAHUS aHTPOMOreHHOro BO3AENCTBUS HA NPUPOLY, MPUHLMNbLI paLUOHaNbHOMo
NPUPOLOMNONb30BAHUS,;

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

JonxeH ymeTtb:

-nCcnonb3oBaTb prHJJ,aMeHTaﬂbele NOHATUSA, 3aKOHbI U MOLENMN KNACCUYECKON U COBpeMeHHOﬁ XUMUNU;

-BbINONMHATb pac4eTbl MO OCHOBHbIM 3aKOHAaM XM B XUMUYECKOM TepMoagnHamuke, XuMnm4eCkom paBsHOBECUN,
ANEKTPOXNMUN, XUMUYECKOM KMHETUKE N (PU3NKO-XMMNYECKOM aHanmse.

-OCYyLWeCTBNATbL NOCTAHOBKY M pelleHne 3agay ¢ UCnonb3oBaHNEM 3HaHWIA XumMmKn B 0bnacTu npocpeccmor—iaanoM
neAaTeNlbHOCTU.

-OCyLleCTBNATb B obuiem Buae OUEHKY aHTPOMNnoreHHoro BO30ENCTBUSA Ha OKpYy>XarlLLyto cpefy C y4eToM cneumgmkm
npnpoaoHO-KNnMMaTn4eckmnx yCJ'IOBI/II7I.

JlonxeH Bnanetb:
-MeToAaMn aKCrepuMeHTanbHOro UCCnenoBaHns B XMMUK: NNaHMPOBaHMe, noctaHoska 1 obpaboTka akCnepuMeHTa;

-MEeTO4aMUN TEXHUYECKOMN 1 TEXHONOrMYECKOW OLEHKM yuepba oT AesaTenbHOCTU NPeanpuaTus,
-MeToaamm Bblbopa paumoHanbHOro crnocoba CHUXEeHUS BO3LENCTBUS Ha OKpyXalolLyto cpedy.

JonxeH OEeMOHCTPMpOBATb CNOCOBHOCTb M FOTOBHOCTb:
NPUMEHATb NOoNy4YeHHble 3HaHNA Ha NpakTuke.
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Mporpamma gucumnnuHbl "Xumns n akonorus"; 15.03.01 "MawuHocTpoeHue".

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.5.9 ducumnnnHbl (Mogynm)" OCHOBHOM NpodoecCuoHanbHom
obpasoBatenbHoi nporpammel 15.03.01 "MawwuHocTpoeHne (MawmnHbl U TEXHONOMUS NMTEIAHOro NPOon3BoACcTBa)" 1
oTHocuTcst Kk 6a3oBoii (obLenpodeccroHanbHoM) YacTu.

OcBawuBaetcsi Ha 1, 3 kypcax B 1, 6 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 ANCLMIMVHBI COCTaBASIET 7 3a4eTHbIX(ble) eanHuL(bl) Ha 252 yaca(oB).

KoHTakTHasi paboTa - 72 yaca(oB), B TOM 4Yncne nekuum - 36 4yaca(oB), npakTuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 36 Yaca(oB), KOHTPONIb caMocTosiTENbHOM paboThl - 0 Yaca(os).

CamocrTositenbHasi pabota - 144 yaca(os).
KoHTponb (3a4é€T / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMUHBIL: 3K3aMeH B 1 cemecTpe; 3a4eT B 6 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
MpakTuueckuellabopatopHble
Jlekunu 3aHATUSA pabortbl
Tema 1. KncnoTHO-OCHOBHbIE 1
1. |oKMcNUTENBHO-BOCCTAHOBUTENBHbIE 1 0 0 4 12
CBOWCTBA BELWECTB.
Tema 2. CtpoeHune atoma 1
2. XMMUYeckasl CB3b. 1 4 0 2 12
Tema 3. Xumunyeckas TepMognHammka
s N KNHETHKA. 1 2 0 0 14
4. [Tema 4. PacTsopbl. 1 2 0 2 12
Tema 5. NanbBaHNYECKNE SIEMEHTDI
& N PSS HANPSXXEHUA METANNOB. 1 2 0 4 12
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. 6 2 0 0 4
11.|Tema 11. Obwas skonorus. 6 4 0 4 6
Tema 12. AHTpOMOreHHble
12. BO3OeNCTBMS Ha brocdepy. 6 4 0 8 10
Tema 13. X039MCTBEHHbIV MEXAHN3M
13.[npupoaononb3oBaHns U oxXpaHbl 6 4 0 0 8
oKpyxatolen cpenpl.
Tema 14. Skonornyeckas sawmra u
14.|oxpaHa okpyxatolwei cpenbl Ha 6 4 0 6 8
npeanpuaTusx.
Utoro 36 0 36 144

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. KNCNOTHO-OCHOBHbIE U OKUC/TUTENIbHO-BOCCTAHOBUTE/IbHbIE CBOMCTBA BELLLeCTB.
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Mporpamma gucumnnuHbl "Xumns n akonorus"; 15.03.01 "MawuHocTpoeHue".

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 gucumnnuHbl "Xumns n akonorus"; 15.03.01 "MawuHocTpoeHue".

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

dopma KoHTpons OueHunBaemble
KOMMeTeHLUn

dran TeMbl (paspenbl) AUCLUUNNUHBI

Cemectp 1
TeKyLL U KOHTPO/Ib

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

2. CTpoeHune aToMa u xmummnyeckasl CBs3b.

4. PactBopbl.

5. ManbBaHM4YeCcKne aNeMEHTbI U PSS HANPSXEHUA MeTanmos.
6. Koppoaus metannos.

7. OneKkTponu3 pacTeBOPOB M pacnnaBoB 3NeKTPONINTOB.

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

. CTpoeHue atoma 1 xmuMmyeckas CBs3b.

. XvMnyeckas TepMognHaMuka 1 KNHeTumka.

. PacTBopbl.

. [anbBaHW4Yeckne snemMeHTbl U psa HaNPSXXEHUA MEeTannos.
. Kopposus metannos.

. ONeKTPOnNn3 pacTBOPOB 1 PacMIaBOB NEKTPONNTOB.

. BbicokoMonekynspHble coeanHEeHNS.

. KNCNnoTHO-OCHOBHbIE U OKUCNTENBbHO-BOCCTAHOBUTENbHbIE
BOWCTBA BELLECTB.

. CTpoeHue atoma n xummnyeckas CBs3b.

. XnMmyeckas TepMoamMHamMmka n KUHeTrKa.

. PactBopbl.

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

. OneKkTponn3 pacTBOPOB M PacniaBoB 3N1EKTPONNTOB.

. Obwme cBoiicTBa METansoB.

. BoicokoMonekynsipHble coeanHeHus.

NabopaTopHble
1 paboTbl OrK-1

o |[ncbmerHas paboTal 4 OMK-4

3 |TectuposaHue OrnkK-1

OCONOOAPRWNO m|lONOOOAPDWN
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dopma KoHTponst  (OueHuBaeMble
Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
1. KNCNOTHO-OCHOBHbIE N OKUCANTENBHO-BOCCTAHOBUTESbHbIE
CBOWICTBA BELLECTB.
2. CTpoeHune aToMa u xmmmnyeckas CBsi3b.
4 KoHTponbHas OMK-1 3. Xummyeckas TepMoanHammka v KWHeTuka.
pabota 4. PacTBOpb!.
5. ManbBaHM4YecKne aNeMeHTbl U pPsL HANPSXeHUA MeTanmnos.
6. Koppoaus metannos.
7. OneKkTponu3 pacTeBOPOB M PacnnaBoB 3NEKTPONNTOB.
OK-9, OlK-1, OriK-4,
Ok3ameH AK-16
CemecTp 6
TeKyLLMI KOHTPO/Ib
11. Obwas akonorus.
NabopaTopHble 12. AHTponoreHHble BO34ENCTBNSA Ha Brocdepy.
1 OriK-4 , MNK-16 _
paboTbl 14. Okonormnyeckas 3awmra n oxpaHa okpyXxarluein cpebl Ha
nNpeanpusaTUsX.
10. MNpeameT 1 3agaqm aKONOrnn.
11. Obwas akonorus.
12. AHTpOnoreHHble BO3AeNCTBUSA Ha Buocgepy.
2 |TectupoBaHue OriK-4 , MNK-16 13. X035CTBEHHbIN MEXaHN3M NPUPOLONONb30BaHNS U OXPaHbl
oKpyXxatouen cpebl.
14. Skonormnyeckas salmTta 1 oxpaHa okpyXatowein cpenbl Ha
NpeLnpuaTUSX.
OK-9, OlK-1, OriK-4,
3auer AK-16

6.2 OnucaHue nokasarenen u Kputepues oueHuBaHus KOMMeTeHUMN Ha Pa3INyHbIX 3Tanax ux (pOpMVIpOBaHVIﬂ,
onucaHve wkKan oueHuBaHuns

Kputepum
®Popma OLLeHUBaHUA 3ran
KOHTpoOns
OTnn4YHO Xopoluo Y nosn. Heyn.
Cemectp 1
TekyLLUA KOHTPONb
NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHue 1 ObopynosaHue u
pabothl MEeTOAbl MICNONb30BaHbl (METOAbI NCMONb30BaHbI [METOAbI HACTUYHO METObl UCMONb30BaHbI 1
npasunbHo. NposiBneHa [B 0CHOBHOM NPaBubHO. [MCMONb30BaHbI HenpaBWbHO.
npesocxonHas MposiBneHa xopowas  |npasunbHo. MposieneHa |lMposiBneHa
TeopeTmyeckas TeopeTnyeckas YyIOOBNETBOPUTENbHAA  |HEYLOBNETBOPMTENbHASA
NnoAroToBKa. MOAroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoavmble HaBblkn [HeobxoauMble HaBblkM  [MOAFOTOBKA. NOAroToBKa.
W YMEHWS NOMHOCTBIO (U yMEHUs B OCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKK
OCBO€HbI. PesynbTaT  |0CBOeHbl. Pesynbtar | yMEHUS 4aCTUYHO N YMEHUS HE OCBOEHbI.
nabopaTopHoii paboTbl |[nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  |PeaynbTat
MONHOCTbIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBETCTBYeT eé
uensm. Lensam. COOTBETCTBYET €€ Lensm.
uensam.
MucbmeHHas  |[paBUNbHO BbINONMHEHDI |[1paBMAbHO BbINONHEHA (3a4aHuns BbINONHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblias yacTb 6onee 4eM HaMONOBWHY. [MEHEE YEM HAMONOBUHY.| 2
MpoLeMOHCTPMpPOBaH  [3a8aHuiA. MpwucyTcTBYIOT MponoeMoHCTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWnbKM. HeyLOBNeTBOPUTENbHbIN
BNafeHns MatepuanoMm. (HeaHaunTeNbHble MpoLEMOHCTPMPOBaH  |ypOBEHb BNaAeHNUs
MposiBneHs.l owmnbKu. YLOOBNETBOPUTENbHBIA  |MaTepuanom.
NpPeBoCXoAHbIe MpoLeMOHCTPUPOBaH  [ypOoBEHb BNafaeHUs MposiBneHs
CnocobHoOCTM XopoLlwunii ypoBeHb Martepvanom. He[ocTaTouHble
NPVUMEHNATb 3HAHNA 1 [BnapeHust matepranoM. |[posiBneHbl HU3KKe CrnocobHoCTM
YMEHWS K BbINONHeHNO |MposiBNeHbl cpefHne  [cnocobHoCTM NPUMEHSATL 3HAHNA 1~
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATbL 3HAHUA U [yMEHUS K BbIMOMHEHWIO |KOHKPETHBIX 3aaHWiA.
YMEHWS K BbINMOMHEHUIO |KOHKPETHbLIX 3a4aHWUiA.
KOHKPETHbIX 3a4aHUIA.

CtpaHunua 8 13 26.
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
TecTtupoBaHue |86% npaBunbHbIX Ot 71% b0 85 % Ot 56% po 70% 55% npaBunbHbIX
oTeeToB 1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBW/bHbIX OTBETOB.  |[OTBETOB U MEHEE. 3
KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBuibHO BbiNONHEHA (3anaHus BbIMONAHEHbI  (3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb bonee yeM HaMONOBKHY. |[MEHEE YEM HaMONoBUHY.| 4
[MpooemMoHCTpUpOBaH  |3agaHuii. MpucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnbHKM. HeyOO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3HaumTenbHble MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHus
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBOCX0OHbIe [MpooeMoHCTpUpOBaH |ypoOBEHb BNadeHNS MposiBneHsbl
CnocobHOCTM XOpPOLLWI YPOBEHb mMaTepuanom. HeLoCTaTo4HbIE
NPVYMEHSTb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CMnocobHOCTM
YMEHWS K BbINONHEHNIO |[pOosiBNEHbI CpefHNE  [CMOCOBHOCTM MPUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTM NPVMEHSTb 3HAHMSA U |[YMEHUS K BbINOMHEHNIO
MPUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHuA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHui.
KOHKPETHbIX 3a4aHuIA.
Ok3ameH Obyuatowniics Obyuatowuniics Obyuatowwniics O6yuatowmiics
obHapyxun obHapyXun nosnHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOTO 3HauMTeNbHble Npobensl
CUCTEMATMNYECKOE U y4ebHO-MpPorpaMMHOro  |y4ebHoO-NPorpamMMHOro B 3HaHNMSAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycrnewHo [matepuana B o6beme, |y4ebHO-NporpamMMHOro
y4ebHO-MPOrpaMMHOro  |BbIMONHWN HeobXo4MMOM Ansi marepwana, nonycTun
maTtepuana, ymeHue NpPenyCcMOTPEHHbIE LanbHeiwen y4ebbl U [MpUHLMNNANBHBIE
cB0OBOOHO BBIMONHSATL  |MporpamMoli 3afaHus, |npencrosiwei paboTtel  [OWMOKM B BEINONHEHWM
3apaHus, YCBOW/ OCHOBHY!O no npogoeccuu, NpenyCMOTPEHHbIX
NpeLyCMOTPEHHbIE nnTepartypy, crnpaBuncs ¢ nporpammoi 3anaHuni n
NporpamMmoi, yceomn  |PeEKOMEHLOBAHHYIO BbINONHEHWEM 3aaHuii, [He cnocobeH
OCHOBHYIO NUTEpatypy 1|nporpammoi NPeLyCMOTPEHHbIX NPOLONXUTL 0ByHeHme
3HAKOM C OVCUMNIMHBI, MOKasan |NporpaMMoii, 3HaKOM C (Mnv NnpucTynnuTb No
[ONOJSTHUTENbHOW cucTeMatnyeckuii OCHOBHOW NTEPaTypoi, [OKOHYaHNK
nnteparypon, xapakTtep 3HaHui no pekomMeHOoBaHHOM yHMBepcuTeTa K
pekoMeHn0oBaHHOM ancumnnnHe n nporpammor npogoeccnoHasbHom
nporpamMmoi CrnocobeH K nx LMCUMMNWHBI, OMYCTWN |aesiTenbHocTy 6e3
OVCLUMMNMUHBI, YCBOMNT  |CAMOCTOSATENBHOMY MOrpewWwHoCTN B OTBETE  |OONONHUTENBHbIX
B3AUMOCBS3b OCHOBHbIX |MOMOHEHWIO 1 Ha 3K3aMeHe 1 npw 3aHATUIA NO
MOHSTWIA AUCLMMNAVHBI B [0BHOBNEHMIO B X04e BbINOSHEHNM COOTBETCTBYIOLLEN
MX 3Ha4YeHUn ang HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX aoucumnnuHe.
npvobpeTtaemor paboTbl 1 3a4aHuii, Ho obnanaert
npogpeccuun, Nposisun  [npodoeccrmoHanbHow HeobXoaMMbIMU
TBOpYECKME [EeATENbHOCTN. 3HaHMAMU ONs NX
cnocobHoCTM B ycTpaHeHus non
NMOHUMAHWK, N3NOXEHNM PYKOBOLCTBOM
1 NCMNONb30BaHNN npenonasaTens.
y4ebHO-NporpaMmMHoro
maTepuana.
CemecTp 6
TeKyL i KOHTPONb
Na6opatopHble |ObopynoBaHme u O6opynosaHue 1 Ob6opynosaHue n O6opyLnosaHue n
paboTbl MEeTOLbl MICNOMb30BaHbI |METOAbl NCMONb30BaHbl [METOA4bI YACTUYHO MEeTOAbl NCMONb30BaHbI 1
npasunbHO. MNposBneHa |B OCHOBHOM MpPaBuMbHO. [MCNONb30BaHbI HenpaBuWbHO.
npesocxoaHas lMposBneHa xopowas  |npaeunbHo. lNpossneHa |[possneHa
TeopeTuyeckas TeopeTmyeckas yoOBneTBOpuTENbHAS  [HEeyLOBNeTBOpUTENbHAs
noaroToBka. NOAroToBKa. TeopeTtuyeckas TeopeTuyeckas
Heobxoonmble HaBblkn  [HeobxoouMble HaBbikM  |NOArOTOBKA. NOAroToBKA.
W YMEHWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMmble HaBbikn  |HeobxoomMMblie HaBbIKY
0CBO€eHbI. PesynbTar 0CBO€HbI. PesynbTaTt N YMEHUS 4ACTUYHO 1 YMEHNS HE OCBOEHBI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHbI. PesynbTart Peaynbtart
NONHOCTBIO B OCHOBHOM nabopatopHoii paboThl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ YaCTUYHO He COOTBETCTBYeT €€
uensim. uensm. COOTBETCTBYET eé Lensm.
uensm.
SAEKTPOHHBH
CrpaHuua 9 13 26. i1nR VZ_[_-IITFEEPCHTET
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dopma Kputepum dran
KOHTpons oL eHUBaHUs
OTnN4YHO Xopoluo Y nosn. Heyn.
TecTtupoBaHue |86% npaBunbHbIX Ot 71% b0 85 % Ot 56% po 70% 55% npaBunbHbIX
oTeeToB 1 Honee. npaBubHbIX OTBETOB.  |NPaBWibHbIX OTBETOB. |OTBETOB U MEHEe. 2
3auteHo He 3auteHo
3auer O6yuatowwpmitics obHapyXun 3HaHWe ocHoBHoro  |Obyyatowmiicsl oBHapyXunn aHaunTeNbHble
yuyebHO-nporpaMMHoro Mmatepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
HeobXo4MMOM Onsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
npeacTosiwen paboTbl Mo creunanbHOCTH, NPVHUMNanbHble OWMOKM B BIMONHEHNN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3anaHnin u He
npeaycMOTPEHHbIX MPOrpaMMoi AUCLMMAUHBL.  |CNOCOBEH NPOLONXUTE 0ByHeHme 1nm
NPUCTYNWUTb MO OKOHYaHUN YHMBEPCUTETA K
npodpeccroHanbHoi nesitensHocTy He3
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
AncumninHe.

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O0XooMMble OJ1S1 OLLEHKWN 3HaHUN, YMEHUN,
HaBbIKOB U (UWM) onbiTa AeATeNIbHOCTU, XapakTepu3yloLuX atanbl joopMUpoBaHUA KOMMNETEHLUN B npoLiecce
0OCBOeHUsi 06pa3oBaTeNbHON NPOrpamMmbl

Cemectp 1

TekyLLUA KOHTPONb

1. TabopaTtopHbie paboTbl

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

Tema 1. PeakunoHHas cnocobHoCTb BewecTs. KNCNOTHO-OCHOBHBIE 1 OKUCUTENbHO-BOCCTaHOBUTENbHbIE CBOMCTBA
BELEeCTB.

1.1. TabopaTtopHas pabota "OCHOBHbIE KNacChl HEOPraHNYECKNX COeaNHEHMNA".

CopepxaHue nabopatopHoli paboTbl: 03HAKOM/IEHNE C HOMEHKNATYPOWM HEOPraHNYECKUX COeAMHEHNA, N3yYeHne
cnocob0oB MoNy4eHUst U CBONCTB OKCUAOB, OCHOBaHWI, KAC/OT U COMeiA.

Bonpocebl k 3awute nabopatopHoit paboTbl.

1. Knaccudprkaumns HeopraHm4eckux CoeauHEHNIA.

2. Okcuapl: KNCNOTHbIE, OCHOBHbIE, aMGOTEPHbIE, - HOMEHKNATypa, CBoKcTBa. [pnBeCcTn NpmMmepsbl, HaNMcaTb ypaBHEHWS
peakuuni.

3. OcHoBaHwus: knaccmukaums, nonyyeHne, HoOMeHknartypa, CBOMCTBa.

4. Kucnotbl: knaccudprkaums, nonyvyeHvne, HoMeHknaTypa, CBOMCTBa.

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

1.2. TabopatopHas pabota "OKMCIUTENBHO-BOCCTAHOBUTENbHbIE peakumn”

ConepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHUE C PEaKLMSMU, NOYILAMU C UBMEHEHVEM CTEMEHMN OKNCIEHWS, C
TUNaMN OKUCANTENBHO-BOCCTAHOBUTENbHBIX Peakuuid, C METO4aMN COCTaBNEHUS YPaBHEHNIA 9TUX peakLmnii.
Bonpochl k 3awmTe nabopatopHoit paboTbl.

1. Kakume peakumm Ha3bIBAIOTCSH OKUCNUTENIbHO-BOCCTAHOBUTENbHBIMA?

2. Y10 Takoe okncnuTenb, BOCCTAHOBUTENb, CTEMEHb OKUCNEHUS?

3. Kakme npouecchl Ha3blBalOTCA OKMCNEHNEM, BOCCTAHOB/IEHNEM?

4. Tunbl OKUCANTENBbHO-BOCCTAHOBUTENbHbIX PeaKLUMA: XapakTePUCTMKA MEXMONEKYNSPHBIX 1 BHYTPUMONEKYNSPHbBIX
OKMCNNTENbHO-BOCCTAHOBUTENbHBIX peakumii. Peakumn oncnponopLmoHMpOoBaHUs.

5. OKMCnMTENnbHO-BOCCTAHOBUTENbHAS ABOMCTBEHHOCTD. [prBECTM NpUMepLI BewwecTs, obnaaatowmx
OKWUCNNTENbHO-BOCCTAHOBUTENbHON ABONCTBEHHOCTLIO.

6. MocnenoBaTenbHOCTb AENCTBUI MPU UCMONb30BAHUM METOAA SNEKTPOHHOro HanaHca.

Tema 2. CTpoeHne aToMa 1 XMMM4Yeckast CBsi3b

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

CopnepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHME CO CBOVICTBAMU 3/IEMEHTOB, OTHOCSILMXCS K 9NEKTPOHHBIM
CceMelicTBaM s , p, d, 1 NX COEAMHEHWIA.

Bonpochl k 3awmTe nabopatopHoit paboTbl.

1. KBaHTOBbIE YMcna: rnaBHoe, opbuTanbHoe, MarHUTHOE U ClMHOBOE. YTO onpeaensiet kaxaoe u3 aTux Yicen? Kakue
3HaYeHMsl MOryT NPUHMMATb KBAHTOBbIE Yncna?

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

3. ONeKTPOHHbIE CEMECTBA BNEMEHTOB: S, P, d, f - anemeHTbl. OnpepeneHne, obwme POPMyNbl U NX PACMONOXEHME B
Tabnuue O.M. MeHpeneesa.

4. 3anucatb 3M1eKTPOHHbIE KOH(UIypaLuy cneayowmx aToMoB 1 rpadanyeckue n3obpaxeHuns nx anekTPoHHbIX (OOPMyN B
HOpManbHOM U BO3OYXAEHHOM COCTOSIHUSAX:

KETPOHHBH
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s - anemeHToB Mg, Ca, Sr, Ba,
p - anemeHTOB P, S, Si,
d - anemeHTOB Mn, Fe, Co, Ni.

Tema 4. PacTeopbl.

Na6opatopHas pabota "Maponua conein”

CopepxaHue nabopatopHoli paboTbl: M3yYeHne ruaponnsa conei.

Bonpocel k 3awute nabopaTtopHoit paboTbi.

. YT0 HasbiBaeTCs rmpponnsom conen’?

. Kakne conu noggepratorcs runponuay?

. Kakue conu He nogsepratotcs rugponuay? MNpusegmTte npumepsl.

. MNprBeamTe NnpyMepbl rMAPONN3a Conen No KaToHy, No aHNOHY, MO KATUOHY U aHWOHY.
. OOHOCTYNEeHYaTblil 1 MHOFOCTYMNEeHYaTbI TMAPON3.

. Kakne cpakTopbl BIMAIOT HA CTENEHb rMAaponnsa conen?

. Hanuwwte ypaBHeHWs peakuuii rmaponmaa B MONEKYNSPHOM, MOHHOM U COKPaLLEHHOM MOHHOM BUAE ANS Clenyowmx
coneii: kapboHat HaTpWs, XNOPWL HATPWS, aLeTaT aMMOHWS.

NOoO O~ WND =

Tema 5. ManbBaHUYecKre aNeMeHTbl 1 psa HANPSXXEeHU MeTasoB.

NabopatopHas paboTa "lNanbBaHMYecKne anemMeHTbl".

ConepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHME C YCTPOWCTBOM U PaboToi ranbBaHNYECKMX SNIEMEHTOB.
Bonpockl k 3awmTe nabopatopHoiit paboTbl.

1. O6bsicHUTE 06pasoBaHNe LBONHOrO SNEKTPUYECKOrO CNOS Ha rpaHuLLEe MeTan - PacTBOpP, BO3HVKHOBEHME
3NeKTPOAHOro NoTeHumana.

2. YT0 Ha3bIBAETCA CTAHOAPTHLIM 3NEKTPOAHBIM MOTEHLMANOM MeTanna?

3. Psag HanpsixeHuid MeTannos. Kakve BbIBOAbI MOXHO CAENATh U3 MONOXEHNS MeTanna B psay HaNpPsKeHWn?
4. Y10 Ha3blBaeTCs ranbBaHNYECKUM 3/IEMEHTOM?

5. Tunbl ranbBaHNYECKNX 3NEMEHTOB: ranbBaHMYECKNA aneMeHT BonbTta, 9|K06I/I-,D,aHI/I3TI9I, KOHLI,eHTpaLI,I/IOHHbIIZ
ranbBaHWYeCKMU SNIEMEHT. I"Ipleep,VlTe npuMepsbl.

6. Kak no cpbopmyne HepHcTa onpenenntb 3Ha4eHme paBHOBECHOIO ANEKTPOLHOMO NoTeHUmana metanna?
7. Kak paccuutbiBaetcs 9M1C ranbBaHn4eckoro anemeHTta?
8. B yeM oTnnyme ranbBaHn4eckoro anemeHTa dkobu-IaHnans ot anemeHta Bonbta?

Tema 6. Koppo3sns metannos.

Nab6opatopHas paboTta "Kopposus metannos"

ConepxaHue nabopatopHoii paboThl: 03HAKOMIEHNE C Pa3NNYHbIMU BUAAMU SNEKTPOXUMUYECKON 1 XUMUYECKOM
KOppO3u1 MeTanmnos.

Bonpocebl k 3awute nabopatopHoit paboThbl.
1. Yto Takoe koppo3ns metannos? Kakve suabl Koppoaun metannos Bl 3HaeTe?
2. B 4eM OTNIM4YUS XUMUNYECKOI 1 BNEKTPOXUMUYECKO KOPPO3nmn?

3. Yto npencraensiet coboii xummnueckas kopposusi? B kakux cpenax oHa npotekaet? Mpusenmte npumepsl U ypaBHEHNS
peakumii ra30Boi KOPPO3WU 1 KOPPO3NW B HESNEKTPONMUTAX.

4. KakoB MexaHn3M 31eKTPOXMMMYECKOR Koppo3nn? Buabl oenonspusaumm.

5. Cxema anekTpoxuMmny4eckor koppoaun. Kak HasbiBaeTcs NpoLecc 0TBoAa dNEKTPOHOB C KaTOAHbIX Yy4aCTKOB Mpu
3NEeKTPOXUMMNYECKOI KOppPOo3nn?

6. KakoBbl METOObI 3alWMTLI METANNO0B OT KOppO3I/II/I?
7. Kakne metannsl MPUMEHAITCA B Ka4yeCTBe aHOAHbIX N KaTOOHbIX I'IOKprTVII7I Ha Xxenese?

TeMma 7. SnekTponn3 pacTBOPOB W PacnaBoB 3MeKTPONNTOB.
NabopatopHas paboTa "dneKTponn3 pacTBOPOB 1 PaCcnIaBoB 31eKTPONNTOB"

CognepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHWE C ANEKTPONN3OM BOAHBIX PACTBOPOB C PACTBOPUMBIM 1
HEepPacTBOPUMbIM aHOAOM, MONYYEHNE LIMHKOBOrO MOKPbITUS.

Bonpocel k 3awute nabopatopHoit paboTbi.

1. Y10 Ha3biBaeTCs SﬂeKTpOJ'II/ISOM? BI/I,EI,bI ANEeKTponmaa.

2. Kakre npouecchl NpoTekatoT Ha anekTpoAax Npv anekTponmae pacnnasa xnopuaa Hatpus?

3. KakoBa nocnenoBaTenbHOCTb pa3psifa KaTVOHOB Ha KaToAe Npwv 3NeKTPOon3e BOAHLIX PACTBOPOB Conen?

4. KakoBa nocnenoBaTtenbHOCTb paspsiaa aHMOHOB Ha aHoAe NpU 3N1eKTPovM3e pacTBOPOB CONeli C MHEPTHLIM aHOAoM?
MpvBenuTe NPUMeEpPbl MHEPTHbLIX aHOO0B.

5. Kak npotekaeT anekTponun3 BOAHbIX PaCTBOPOB COMEN C aKTUBHbLIM (PacTBOPMMbIM) aHOLOM?
6. Jatb hopMynMpoOBKM 1 3anmcatb MaTeMaT4yeckn NepBblii, BTOPO U 06beANHEHHDIN 3akoHbl Papanes.
7. MNpuyMeHeHne anekTponuaa.

2. NMucbmeHHas pabora
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Tembl 1,2,3,4,5,6,7,9
MpuMepbl 3a8aHnii 4ns NMCbMeHHOW paboThbl.
Tema 1. PeakumoHHast cnocobHoOCTb BELECTs.

1. CocTaBbTe goopMynbl coneit: rugpokcoxnopuaa meau (1) n rugpocpoccpara bapus. HanvwmTte ypaBHeHNs peakLmnii
npespaLweHns 3TMX Conern B cpegHne conu.

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

3. Hannwwute ypasHeHne peakuumu npespateHune rugpokcoxnopuma xpoma (Ill) B xnopug xpoma (111).

4. Vicxopsa 3 rmgpokenaa Kanbums n goocOpHOM KMCNOTb, COCTaBbTe DOPMYIbl BCEX TEOPETMUHECKU BO3MOXHbIX CONENn,
Ha30BUTE NX NO MEXAYHapPOAHON HOMEHKnaType.

5. PaccTaBbTe KO3gULMEHTbI B YPaBHEHMMN peakLuy METOAOM 3M1eKTpoHHoro 6anaHca. HangnuTte okmcnmTens 1
BOCCTaHOBUTENb.

Cr(NO3)2+Br2+KOH—K2CrO4+KBr+KNO3+H20

6. Onpep,enme TNbl OKNCNUTENbHO-BOCCTAHOBUTE/IbHbIX peaKLl,I/II7I. Ykaxute okmcnutenb 1 BOCCTaHOBUTENb
a. H2S+8HNO3=H2S04+8N02+4H20

b. 2H2S+H2503=35+3H20

c. 2Pb(NO3)2=2Pb0+4N02+02

d. 3HNO2=HNO3+2NO+H20

e. NH4NO2=N2+2H20

Tema 2. CTpOGHI/Ie aTtoma " xmMmn4yeckas Ces3b.

1. Hanvwwnte nonHbie 3NeKTPOHHbIE (POPMYNbl aTOMOB CNEAyIOWNX SNEMEHTOB: XPOM, NnaTuHa, Bonbgpam, Xeneso,
kobanbT, HMKeNb, 0/I0BO, MapraHeL, pamauwi, radpHuii, repmanHuii, 6pom, BUCMYT.

N306pasunTe pacnpeneneHne BaneHTHbIX 3IEKTPOHOB MO KBAHTOBLIM S4eiikaM B CTaLMOHAPHOM 1 BO36YXOEHHOM
COCTOSIHUW.

2. YKaxute Bce BO3MOXHble BaNeHTHOCTN aTOMOB cepbl, pocgoopa 1 xnopa B XMMUYECKUX COeANHEHUSAX
3. KBaHTOBbLIE YMCna: rNaBHoE, op6MTaanoe, MarHuTHoe u cnumHoeoe. [latb XapakTepucTuky, npnuBecTn npmmepbl.

4. Onpenenute Tin rmbpuansaummn LeHTpanbHoro atoma B Monekynax: CH4, BH3, NH3, BeF2, PCI5. YkaxuTe
reoMeTprnyeCcKoe CTPOEHNE ATUX MONIEKYTI.

5. Onpenenute kpaTtHocTb cBa3u metogom 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. YKaxuTe, Kakoi BUL XMMWYECKOW CBA3W peanvayeTcs Mexay atoMamm 3f1EMEHTOB C NOPSAKOBbIMU HoMepamu 1 1 17,
3n9.

Tema 3. Xummyeckas TepmoanHammka n KMHeTumka.

1. BbluncnnTe nameHeHvne ceobonHol aHeprum Mmbbca n onpeaennte BO3MOXHOCTb NPOTEKaHust peakumm npu T = 298
K:

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

CraHpapTHbIe 3Ha4YeHNS TePMOANHAMUNYECKUX (OYHKLMIA B3STb B CMPaBOYHMKE.

2. TemnepatypHblii KO3gdMUMEHT peakunn paseH 3. Onpenennte, Kak USMEHUTCS CKOPOCTb peakuun Npu NoBbIWEHUN
Temnepatypbl oT 300 K no 320 K.

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

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

5. Boluncnuts AG B peakummn n K pasHoBecus:
SO2 (r) + NO2 (r) — SO3(r) + NO (r)
CraHbapTHbIe 3Ha4YeHNs TEPMOANHAMUNYECKNX (OYHKLMIA B3STb B CIPaBOYHMKE.

Tema 4. PacTsopbl.
1. Onpegennte Maccy rugpokcuga Hatpus, cogepxauytocs B 500 mn ero 1M BogHoro pacrtsopa.
2. OnpepennTte BogopoaHbIi nokasarens (pH) pacTeopa rmgpokcuaa kanus, nMetowwero KoHueHTpauuo 0,01 monb/n.

3. OnpepennTte NPOLIEHTHYIO KOHLIEHTPaUUO pacTBopa, Noly4eHHOro npu pacteopennn 50 r HuTparta cepebpa B 150 r
BOAbI.

4. OnpepennTe YNCNO MONE CONSIHOWM KNCNOTbl, coaepxatmxcs B 500 mn eé 1M pacTteopa.
5 Onpegenute T1Tp pacteopa, cogepxauero 4 r NaOH B 200 mn pacTtsopa.

6. MNpuBeonTe NpuMepbl CONen, KOTopble NOABEPralnTCs rMapoanay No KaTuoHy, Mo aHNOHy. 10 KaTUOHY 1 aHUOHY
O0OHOBpPeMeHHO. Hanuwurte ypasHeHus peakumin. Kakne conu He nogsepratoTtcs ruaponmsy?

Tema 5. ManbBaHM4Yeckne anemMeHTbl 1 pan HaﬂpﬂXEHMVI meTannoB

1. CocTaBbTe CXeMy ranbBaHM4eckoro anemMeHTa Bonbra, O6paSOBaHHOFO UMHKOBbIM N MarHMeBbIM 3N1eKTpoaamMin.
Hanuwwnrte ypaBHEeHNA anekTpoaHbIX NPoLEeCCOoB.

2. Bblyucnute 3.40.c. ranbBaHN4YECKOro 3/ieMeHTa;:
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Zn/ Zn(NO3)2, 0,1M // Cd(NO3)2, 1M /Cd
HanuwuTte ypaBHeHMs aneKTpOoOHbIX NPOLIECCOB, M300pa3nTe CXeMy ranbBaHU4eCKoro anemMeHTa.

3. CocTaBbTe CXeMbl OBYyX ralbBaHMN4eCKnx aneMeHToB, B 04HOM N3 KOTOPbIX Meb 6bina obl KaTtonoom, a B Jpyrom aHoooOM.
Hannwute ons Kaxmooro n3 sTux aN1eMeHTOB 9NIEKTPOHHbIE YpaBHEHUA peaKqu7|, npoTtekawwmnx Ha aHoae un Kkatoge.
PaccuntainTte 3.4.c. 3TUX ranbBaHNYECKUX S/IEMEHTOB ONS CTaHOapPTHbIX ndOBVII;I.

4. Bbluncnute 3.4.C. ranbBaHN4eckoro anemMeHTa:
Mg / MgSO4, 0,1M // CuSO4, 0,1M / Cu.
HanuwuTte ypaBHeHUs aneKTpoaHbIX NPOLIECCOB, M300pa3nTe CXeMy ranbBaHU4eCKoro anemMeHTa.

5. CoctaBbTe CXeMy ranbBaHU4ECKOro anemeHTa BonbTa, 06pasoBaHHOro MELHbLIM M LIMHKOBBLIM 3nekTpogamu. Hanvwmnte
ypaBHEHMWS ANEKTPOLHbIX NMPOLIECCOB.

Tema 6. Koppo3ausa metannos

1. Xene3o HaxoAUTCs B KOHTAKTE:
a. C 0/I0BOM;

b. ¢ umMHkOM.

Ykaxute, kakon Mmetann 6y,u,eT OKMCNATbCA B KaXO0M N3 3TUX Cly4aes. Hannwwute CXeMy KOPPO3MOHHbIX npoueccos BO
BNa>kHOM BO34yxe 1 B pacTBope CGpHOI7I KWNCNOTbI.

2. Kakoe noKpbITUEe MeTanna Ha3biBaeTC4d aHOOHbIM 1N Kakoe KaToOHbIM? Ha3oBuTe HECKONbKO MeTansos, KOTOpble MOryT
CNyXWTb ONng aHOOHOrro 1 KatoaHOro NOKpbITUA Xenesa. CocrtaBbTe ypaBHeHnd aHOOHOro 1 KatoaHOro npoueccos,
nponcxooawmx npm Kopposnm xeneaa, NoOKpbITOro LMHKOM BO BNa>XHOM BO3OyXe.

3. [lBe xXenes3Hble NNacTuHbI, YaCTUYHO NOKPbITbIe 0AHa ONOBOM, Apyrasi Mefbio, HAX0ASTCA BO BNaXHOM Bo3ayxe. Ha
Kakom 13 aTuxX NnacTuHoK bbicTpee 0bpasyetcs pxasynHa? Moyemy?

CocTaBbTe ypaBHEHUS NPOLECCOB KOPPO3UU TUX NNACTUHOK.

4. B yem 3aknoyaeTcs CyWHOCTb NPOTEKTOPHOW 3aWmMTbl METANI0B OT KOppo3un? MNMpuseante npuMep NPOTEKTOPHON
3awWuThl XXenesa B HeTpanbHoOM cpene

CocTaBbTe 3NEKTPOHHbIE YPaBHEHWS aHOLHOIO U KaTOLHOro NPOLLECCOB.

5. O6bsicCHWTE, NOYEMY OLIMHKOBAHHOE XENE30 BO BNAXHOM BO3AYXE HE KOPPOAMPYET Aaxe Npu HApPyLWeEHUU NOKPbITHS, a
NyX€eHOe Xene3o0 (NoKPbITOE TOHKMM CMOEM 0110Ba) BbICTPO NOKPHIBAETCS PXABUYMHOIA.

Hanuwute cxemy KOPPO3MOHHbBIX NMPOLIECCOB.

6. Xeneso NokpbITo HKkeneM. Kakoit 13 meTtannos 6yneT KOppoaMPOoBaTh B Clydae paspyleHnst MOBePXHOCTW MNOKPbITUS?
Hanuwute cxeMy KOPPO3MOHHbIX NMPOLIECCOB:

a. BO BNAXHOM BO3Ayxe; b. B pacTBOpe CONSIHOW KNCNOThI.

Tema 7. DnekTponua pactBOpOB M PacniaBoB 3N1eKTPONNTOB

1. dnekTponM3 BOLHOro pacteopa cynbgpata meou () npogonxancs B TeveHne 1 yaca npm cune toka 1 A. Onpenenvte
mMaccy Mefu, Kotopasl BblAenmMTCcsa Npy anekTponuse. Hanvwmrte ypaBHEHUS aNeKTPOOHbIX NPOLECCOB.

2. Bblyncnnte skBuBaNeHT XpoMa, y4mTbiBas, YTO NPM NPONyCKaHUM Yepes pacTBop ero conm toka cunoi 10A B TedeHune
30 MUHYT Ha katofe Bbloenunochk 3,25 r xpoma.

3. Hanvwwute ypaBHeHMs peakumil, TpoTeKarwWwmx Ha 3nekTpoaax npu anekTponm3e BOAHOMO pacTBopa HATpaTa HUKeNSs:
a) ¢ rpacpunToBbIM aHOAOM; 6) C HUKENEBLIM aHOAOM.

4. OnekTponM3 pacTeopa xnopuaa LmMHka NpoBoOAMTCS C HEATPanbHbIM aHOLOM B Te4eHue 6 4acos npum cune Toka 3A.
Hanuwute ypaBHEHMS 3N1eKTPOLHbIX MPOLLECCOB Y BbIYUCINTE KONMYECTBA BELWECTB, BbIASNMBLIMNXCS HA 3N1eKTpodax.

5. Yepes pacTeop cynbata xenesa (II) nponyckanu tok cunon 13,4 A B TedeHme 1 yaca. Onpenenntb KONn4ecTso
Xenesa, KOTOpoe BblAENWUIOCh HA KaTole, eCNn BbIXoA Mo TOKy 6bin paBeH 70%. HanuwwnTte ypaBHeHNs peakuuii,
NpoTeKaLWMX HA MHEPTHBIX SNeKTpodax.

6. Hanmwute ypaBHeHMs peakumil, TpoTeKawWwmx Ha UHEPTHbIX 3NEeKTPo4ax Npu aneKTponu3e pactsopa xnopuaa
MarHus. CKonbKO BPEMEHW HEODXOAMMO BECTY 3NEKTPONN3 Npu cune Toka 2 A, 4Tobbl Ha katoae Bblaenunoch 2,43 r
BelecTea

Tema 9. BbicokoMonekynspHele coeiIMHEeHUS.

1. Onpegnenute cTeneHb nonumepusaunm obpasua nonmeuHunxnopuaa [CH2 - CH(CI) -]n co cpenHei MonekynsipHol
maccown 62500.

2. HanuwmiTte peakumy nonyYeHusi NONMBMHUAXI0PUAA, NONNSTUEHA, NONUMPONUIEHa, NONNTETPATOPITUNEH],
nonMMeTUnMeTakpunara.

3. MpuBennTe NpuMepbl KapboLENHbIX MONUMEPOB.

4. O6bsICHUTE, NOYEMY NMONMMEPBI HE UMEIOT ONPELENEHHON TOYKM NNaBneHusl.

5. OnpegnenvTe cTeneHb nonuMepusauun obpasua nonnnponuieHa co cpeaHein MonekynsipHoin maccoin 210000.
3. TectupoBaHue

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

MNpuMepbl TECTOBLIX 3a4aHUA.

1. Ykaxunte, Kak U3MEHUTCS CKOPOCTb peakummn: 2S02+02 = 2503 npuv NOBbIWEHNN OaBNEHNS B cMcTeMe B 3 pasa:
1. 1. ysenuuutcsa B 18 pas

1. 2. yBennumtca B 9 pas
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1. 3. yBenuumtca B 6 pas

1. 4. yBenuumtca B 27 pas

2. Bce BO3MOXHbIE 3Ha4Y€HMS MarHUTHOrO KBAHTOBOMO Yicna Ans aNeKTPoHOB f -noaypoBHS:
2.1-2;-1;0;1;2

2.2.-3;-2;-1;0;1;2; 3

23.0;1;2;3;4

24.-1;0;1

2.5.-1/2; +1/2

3. Mmaponmay TonbKo Mo KaTuoHy NoaBepraeTcst Conb, 0bpasoBaHHas:
3.1. cnaboii KUCNOTOM U CUMbHBIM OCHOBAHUEM

3.2. CUNbHOI KUCNOTOM 1 cnabblM OCHOBaHNEM

3.3. cUNbHO KNCNOTOM N CUNbHBIM OCHOBaHUEM

3.4. nobas conb

4. MonsipHasg KOHLeHTpauus pactsopa, cogepxatiero 0,98 r cepHon 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. "ToHnXeHne naBneHns HacblWEeHHOro napa pacTBopuTens Ha PacTBOPOM NPOMNOPLMOHaNbHO MOMbHOW Jone
pacTBOpEéHHOro BelwecTsa".

MpvBeLéHHOE BbipaXeHUe NpeacTasnseT coboi
5.1. 3akoH Necca

5.2. 3akoH Payns

5.3. 3akoH dapages

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+ K2504 + MnSO4 + H20
KO3(ppULIMEHT Nepen CepHON KUCNOTOM paBeH:

7.1.8

7.2.5

7.3.4

7.4.3

7.5.2

8. Xnopwa xenesa(ll) He MoxeT 6biTb MONY4YeH B3aNMOLECTBUEM:
8.1. xenesa c xnopnaom HaTpus

8.2. pacteopa xnopuga megu(ll) c xenesom

8.3. Xxenesa c consiHoOm KNCNoToMn

8.4. okcmnpa xenesa € CONSHOM KUCNOTOW

9. Knucnas conb MoxeT BbITb MoflydeHa B peakumu:
9.1. NaOH (HepocTaTtok) + H3PO4

9.2. HCI+NH40H

9.3. CuCI2 + NaOH(HepocTaTok)

9.4. FeSO4 + KOH(136b1TOK)

9.5. Ca(OH)2 + HNO3
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10. YkaxuTe BeWwecTBa, B BOAHbIX PACTBOPaX KOTOPbIX PACTBOPSETCS MMAPOKCUL aMOMUHMS:
10.1. KOH, H2S04

10.2. NaOH, NaCl

10.3. NaNOg, KClI

10.4. H2S04, K2S04

11. HassaHue coeguHeHmsa Cu(H2AsO4)2 no mexayHapooHOW HOMEHKNAType:
11.1. Qurngpoapcenat meaum (l1)

11.2. AurnopokcoapceHat meau (l1)

11.3. OurnopoapceHat meau (1)

11.4. Ournopoapcenunt meam (1)

12. B Monekyne HeKOTOPOA KUCNOW CONMU COLEPXUTCS aTOM BOLOPOA, CMOCOOHbIN K 3aMelleHnto Ha Metann. Mpu
3amelleHnmn obpasyeTcs gooccpat Kanbuusi. HaseaHmne NCXoLHOW CONu:

12.1. F'mapokcopocdat KkanbLus

12.2. Qurnopokcodocdat Kanbums

12.3. N'mapodpocchut kanbums

12.4. 'mppodpocat kanbuus

13. Mpw NpoTekaHun Toka Yepe3 NocnenoBaTenbHO BKNOYEHHBIE SNEKTPONU3EPBI C pacTBOpaMu HUTpaTta cepebpa u
cynbcpata meau (I1) B nepsom anektponusepe Boigenunocb 1,118 r metannnueckoro cepebpa. Macca meaw,
BblLENMBLIECS 3a 3TO Xe BpeMs BO BTOPOM 31eKTponnsepe, pasHa:

13.1.0,331r

13.2.0,662r

13.3.0,438r

13.4.0,536r

13.5.0,213r

14. OnekTponn3 BOOHOrO pacteopa Ccynbara H1KeNs NpoBoauics B TedeHne 1 yaca npu cune toka 2 A. Macca Hukens,
KOTOpas Bblaenunach Ha katoge, pasHa

14.1.22r
142.44r
143.6,8r
14.4.8,7r
14.5.0,5r

15. [Ins NpOTEKTOPHOM 3alWnTbl XEeNe3HbIX N3Aenni 0T KOPPO3un B HENTPanbHOW BOAHON cpeae MOXET NPUMEHSTLCS:
15.1. kobanbT

15.2. onoso

15.3. marHum

15.4. Hukenb

15.5. menb

16. CtanpaptHasa S C ranbBaHunyeckoro anemeHnta Zn/ ZnCl2 // AQNOS / 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. MpoueccoM, KOTopblii XxapakTepuayeTcst HanbonblWUM BO3pacTaHMEM SHTPOMMUU, SBNSIETCS:
17.1. oxnaxgeHue

17.2. HarpeBaHue

17.3. ucnapeHnue

17.4. xoHOeHcauus

17.5. kpuctannusaums

18. LleHTpanbHblit aTOM HaxoaMTCsl B COCTOSIHUM Sp3-rubpuansauun B Monekyne
18.1. BeCl2

18.2. CCl4

18.3. AICI3
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18.4. BH3

4. KoHTponbHas pabora
Tembl 1,2,3,4,5,6,7
Mpumep Guneta KOHTPONbHON PaboThl

1 CocTaBbTe CTPYKTypHble (hopMynbl U fanTe HassaHus cnegyowmum coeanHeHnam: AIOH(NO3)2, (CaOH)2CO3,
FeHSO4.

2 YKaxuTe 3Ha4eHnsi KBaHTOBbIX YiCeN Ans 9NeKTpoHoB 6p2. OnpegennTte, Kakow STO 3EMEHT 1 COCTaBbTe ero
9NEKTPOHHYIO CPopMyTy.

3 YkaxuTe Tvn rubpmansauum LeHTpanbHOro atoMa U NnpoCTPaHCTBEHHYIO KOHdurypauumto monekyn NH3, CH4.

4 PaccTtaBbTe KO3(gULNEHTbl METOLO0M 3N1eKTPOHHOro 6anaHca:

MnO2+KCIO3+KOH—K2MnO4+KCl+H20

5 TemnepatypHbliii KoathpuUMEHT peakunn paseH 2. Onpegennte, Kak U3MEHUTCS CKOPOCTb peakummn npv NoBbIlWEHUN
Temnepatypsbl ¢ 273 K go 293 K.

6 Bbluncnute namerHeHve ceoboaHoin sHeprum MNbbea n onpenenute BO3MOXHOCTb NPOTEKAHNS peakuun B CTaHAaPTHbIX
YCNOBUAX:

2C6H12 (%) + 902 (r) — 6C0O2(r) + 6H20 (r)

CraHpapTHble 3Ha4YeHWs TEPMOANHAMUNYECKNX (OYHKLMIA B3ATb B CPaBOYHMKE.

7 Hanunwwnte ypaBHeHWs ruaponmaa cone B MONEKYNSPHOM U MOHHO-MONEKYNSpHOM Buae: xnopug xenesa (Ill), kapboHar
Kanus, auetaTr aMMOHUS. YKaxunTte peakumio cpeibl B pacTBOpax ykasaHHbIX CONeil.

8 CocTaBbTe CxeMy rafibBaHN4ECKOro anemeHTa, 06pa3oBaHHOro MeHOM 1 LMHKOBOM NNacTUHaMu, NOrpy>XeHHbIMA B
pacTBOpbl CBOUX CONei. Hanmwute ypaBHEHMS aneKkTpoaHbIX NpoLeccos 1 Bolducnmte SLOC ong ctaHoapTHbIX YCNOBUNA.
9 XKeneso HaxoAMUTCSA B KOHTaKkTe C LIMHKOM BO BfaXHOM BO3ayxe. HanvwuTe ypaBHeHNs KOPPO3MOHHBIX NPOLIECCOB,
yKaxuTe coctas NpoayKTOB KOPPO3uu.

10 HanvwmnTe ypaBHEeHNS aneKTPOAHbIX MPOLLECCOB. NPOTEKAIOWMNX MPY MPOXOXAEHUN NOCTOSAHHOIO 31EKTPUHECKOro ToKa
yepes pacTBop cynbgara UMHKa. AHOL UHEPTHbIN.

9K3ameH

Bonpochbl K ak3ameny:

1. CoBpemMeHHas Teopus cTpoeHms atoma. KopnyckynspHO-BONHOBbIE CBOWCTBA 3NIEMEHTAPHbIX YacTuL. YpaBHeHUe e
Bpoiins. MpuHuun HeonpeneneHHoctu ei3eHbepra.

2. BonHoBas pyHkums. YpaBHeHue WpeguHrepa.

3. KBaHTOBbIE YMcna: rnaBHoe 1 opbuTanbHoe. DHepreTUIecKne YpoBHM 1 NMoLYPOBHN.

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

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

6. MpWHUMNBI 3aN0NHEHNS1 aTOMHbIX opbuTanein aToMoB: NnpuHUMN MNaynu, npaewno XyHaa, NPUHUMN MUHUMYMa SHEPT .
7. MakcumanbHas eMKOCTb 9HePreTM4eckux nogypoBHen. DNeKTPOHHbIE (POPMYbl CTPOEHMS aTOMOB 3/1EMEHTOB.
"padonyeckoe n3obpaxeHne SNeKTPOHHOrO CTPOEHNS aTOMOB.

8. NMepuogunyeckmnin 3akoH (hopmMynmposka) 1 nepuogmnyeckas cuctema .M. Menneneesa. [epnoanyHOCTb M3MEHEHNS
CBOWCTB 3/IEMEHTOB.

9. Tunbl xuMnyeckoi cBa3n. OCHOBHbIE MONOXEHNA METOAA BaNeHTHbIX CBsi3el. KoBaneHTHas HenondpHasa xmMmnyeckas
CBA3b.

10. KoBaneHTHas nonspHas xmumuyeckas cBsa3b.

11. MoHHas xuMunyeckas csasb. BogopoaHas cBssb.

12. Cnocobbl NepekpbIBaHNS 3NEKTPOHHBIX 06N1aK0B: O-CBS3U U TI-CBA3M.

13. T'nbpnansaums atoMHbix opbutaneii. Tunbsl rnbpuamsaunm opbutanei u NPOCTPaHCTBEHHOE CTPOEHNE MONEKY.
14. MeTton monekynsipHbix opbutanein (MO JIKAO). OcHoBHble nonoxeHus metoga MO JTIKAO.

15. MoCcTpoeHne aHepPreTnHecknx aguarpamm MOneKyn 1 onpeneneHne KpaTHOCTM (Mopsaka) CBA3n B COOTBETCTBUM C
meTtomom MO JIKAO.

16. XumMmnyeckas tepmoanHammka. TepmoanHammyeckne oyHkumu. MNepBblii 3aKOH TEpMOANHAMUKN. BHYTpeHHSAS aHeprus
CUCTEMbI. DHTaANbNUS.

17. 3akoH ['ecca n cnencTBme U3 Hero. PacyeT n3aMeHeHust aHTanbnunm peakunn. 3K30TepMI/I‘-IeCKI/Ie n aHgoTepMmnyeckmne
peakunn. OHTanbnus 06pa30|3aH|/|9| BelecTBa.

18. BTOpOI 3aKOH TEPMOAMHAMUKIN. SHTponmMs. PacyeTt nameHeHns aHTponum peakumn. MNoctynar MnaHka.

19. DHeprus Mmbbca 1 eé 3MeHeHWe B XO4€ peakuuu. YCnoBrne caMmonponsBonbHOMO NPOTEKAHNS XUMUYECKUX PeaKLUA.
Cnocobbl pacyeTa aHeprum 'mb6ca. dHeprusi Mmbbca 06pa3oBaHNs BeELECTB.

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

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

22. Xumunyeckoe pasHosecue. KoHcTaHTa pasHosecus. CMelueHne xummnyeckoro pasHosecus. MNpuHumn Jle-llatense.
23. Crnocobbl BbIpaXEHUs1 KOHLEHTPaLMW PacTBOPOB.

24. KonnuratueHble CBOMCTBa pacTBopoB. 3akoHbl Paynsa. Ocmoc. 3akoH BanT-INodda.

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

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

28. OKUCNUTENbHO-BOCCTAHOBUTENbHbIE peakumnn. CTeneHb okucneHns. OKMcnnTenu n BocctaHosutenu. Meron
anekTpoHHoro GanaHca.

29. Tunbl OKNCANTENBHO-BOCCTAHOBUTENBHbIX PEAKLMIA: MEXMONEKYNSPHbIE, BHYTPUMONEKYNSAPHbIE, peakuun
CaMOOKMCNEHNA-CaMOBOCCTAHOBEH NS (ANCNPONOPLMOHNPOBAHWS).

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

32. Pag HanpsxxeHui MeTannos.

33. NanbBaHuyeckunii anemeHT BonbTa.

34. anbBaHU4Yecknii anemMeHT Skobu-IaHnans.

35. KoHUEeHTpaUMOHHbI ranbBaHnyeckuii anemeHT. 30C ranbBaHN4YeCKOro aneMeHTa.

36. Koppo3us metannos. Xumnyeckas n anektTpoxmmmyeckas kopposns. Cxema anekTpoXmMm4eckomn Kopposun.
Jenonapusauns KncnopogHas u BO4OPOOHAS.

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

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

39. OnekTponn3 pacniaBoB 3EKTPONUTOB.

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

43. Obwwe ceoricTBa MeTanioB. Cnocobbl Noy4eHus MeTansos.

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

45. OcHoBaHus: knaccudmkaums, HOMEHKNAaTypa 1 CBOMCTBa OCHOBaHU. AMCpOTEpPHbIE rMapokcnabl. CTPYKTYpHbIE
popMynbl OKCUOOB.
46. Knucnotbl: 6eckucnoponHble, kucnopoacoaepxawme. Ceoictea KMCNOT.

47. Conu: ocHOBHbIE, KUCTble, cpeaHne (HopMarnbHble). HomeHknaTypa, crnocobbl nony4eHust conein. Xummyeckue
ceonctea conei. CTpyKTypHble PopMynbl COneil.

48. MNonnmepsbl. Knaccudprkauus nonMmepos.

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

50. BaxHewiume nonmMmepsbl: NOAMSTUNEH, NONUNPONUAEH, NOANBUHUAXIOPWA, TEGNOH (dhToponnacT-4),
nonuMeTUNMeTakpunar.

CemecTp 6

TekyLLU KOHTPONb

1. JlabopaTtopHble paboTbi

Tembl 11,12, 14

NabopartopHas paboTa "MamepeHune KOHLEHTPALMN BpeOHbIX BEWECTBA B BO3ayxe".

CopepxaHue nabopaTopHoi paboThl: 03HAKOMIEHME C METOAO0M U3MEePEHUst KOHLIEHTpaUuy BpeaHbIX BEIWECTB B BO3OyXe
C NMOMOLLbIO MHAMKATOPHbIX TPYOOK.

Bonpocebl k 3awute nabopatopHoit paboThbl.
1. CocTaB 1 CTpoeHne atMocdepbl.
2. 3arp9|3HeH|/|e aTMOC(pepbl, BUObl 3arpa3HeHnd: eCteCTtBeHHOe, aHTpOonoreHHoe, MeCTHoe, permoHasibHoe, rnobanbHoe.

3. OCHOBHbIE NCTOYHUKMN 3arpsa3HeHns aTmoccpepHoro BO34yXa.

NabopatopHas pabota "OnpeneneHre pacTBOPEHHOro B BOAE Kucnopoaa”.

CopepxaHue nabopaTopHoi paboTbl: 03HAKOMNEHUE C METOLOM OMNpeAeNneHns KNCNopoa, PacTBOPEHHOrO B BOAE
(MeTonom BuHknepa).

Bonpocebl k 3awute nabopaTtopHoit paboTbi:

1 Skonornyeckune Npobnembl BOLOMONb30BAHNS.

2 3arpsisHeHMe NoOBEPXHOCTHbLIX BOAOEMOB. Buibl 3arpsiaHeHUs MOBEPXHOCTHBIX BOA.

3 Mpouecchl, BIUsOWMe Ha cogepxaHue pacTBOPEHHOro KUCnopoaa B Boe.

4 Knaccudpmkaumsi Bog B 3aBUCMMOCTM OT COAEPXaHWsi pacTBOPEHHOMO KMCNOPoaa.

5 OcobeHHocTn 0THopa Npob BOAbI 4Jis ONPELENeHUst CoaepXaHnsl PacTBOPEHHOIO KUCNOpoaa.
6 CywHocTb MeTona BuHknepa.

NabopatopHas paboTa "OnpeneneHne coaepxaHnsi 0CTaTO4HOMO Xiopa B Boae".
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ConepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHNE C METOAOM ONpPeAeneHnst CoaepXaHns 0CTaTo4HOro Xnopa B BoAe
nocrne eé nes3vHPULMPOoBaHNS.

Bonpocebl k 3awute nabopaTtopHoii paboTsi:

1 ToKCcWYHblE NPUMEcK B NUTLEBOI BOLE: MCTOYHUKM MOCTYMNNEHNS, METOAb! KONIMYECTBEHHOrO OnpeaeneHuns.

2 XnopvipoBaHve BOAbl; peakuun, NpoTeKalowme npu XnopupoBaHnm.

3 MNoTeHumanbHasa aKonornyeckas onacHOCTb XNOPUPOBAHUS BOAbI.

4 lopomeTpryeckuii MeTo onpeaeneHns CoaepXaHns 0CTaTOYHOrO X0pa B BOJe.

5 AnbTepHaTnBHbIe MeTOAbI 06e33apaxXnBaHns BOAbI.

2. TectupoBaHue

Tembl 10, 11, 12, 13, 14
lMprMepbl TECTOBbLIX 3a4aHni
1. Okonorus - 310 Hayka

+: 0 B3aMIMOOTHOLIEHNM OPraHM3MoB Mexay coboii 1 ¢ oKpyXatowei cpeaoi (B TOM Yicne MHoroobpasune B3anMOCBA3ei
UX C OpyruMn opraHmamamim n coobuectsamm)

-1 0 XVBOTHOM Mupe
-1 0 3eMHO aTtMocdpepe, ee CTPOeHUKN, CBOMNCTBAX M NPOUCXOASLMX B HEl npoLieccax
-1 0 3aKOHax B3aMMOOTHOLEHUS BUOCEPDI N YENOBEYECTBA, YENOBEYECKMX NOMYNSLMIA

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

+: 3.l'ekkenb

-2 ATeHcnu

-1 KO.JInbumx

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

- rmapocdoepa

-: nepocdoepa

- nuTocgoepa

4. Buocgpepa 0THOCUTCS K
+: rnobanbHol sKocucTeMe
-1 Me303KocucTeMe

-. MUKpPO3KOCUcTeme

-: MaKpoakocucTeme

5. Yrnepon BbIXOAWT U3 KPYyroBOpoTa BelwecTs, 06pasys ocafoyHble Nopoabl, B oopme ...
-1 Cynbgpara Kanbuus

-I HUTpaTa Kanbuus

+: kapboHaTa kanbLus

-: cynbcpuaa Kanbums

6. CywHoCTb yyeHus B. BepHanckoro 3akno4aercs B ...

-: BblOENEHNM rMaBHbIX 9KONOrMYeckux npobnem

-1 BblAENTEHNN OCHOBHbIX OYHKLUMIA nMToCcdoephbl

-: MPW3HaHUM UCKNIOYMNTENbHON PONv NoYBbl B NpeobpasoBaHmm obnvka nnaHeTh

+: MPU3HAHMW NCKITIOYUTENBHOM PONK XNBOTO BewecTBa, npeobpasyolwero obnuk nnaHeTol

7. Cuctema, cocTosilwas U3 opraHn3MoB pasHbiX BUOOB U cpelbl 06uTaHus, ocywecTenstowas obMeH BeWwecTBoM 1
aHepruein Mexay HUMK -31o

+: BKocucTema

-: 6buoLeHo3

-1 9KoTON

-: BroreoLieHO3

8. MNpouecchbl, xapakTepHble AN NPUPOLHbLIX 9KOCUCTEM:

-: NPOAyLMPYET 1 pacxomyeT AMOKCUL yrnepoaa npu CXuraHnm MCKonaemoro Tonnmea
-: noTpebnset n npeobpasyeT aHEPruo NCKONAEMOro UK SAEPHOro TONMBa

-; pacxomyeT u npeobpasyeT opraHM4eckoe BewecTBo 6e3 HakonneHusl
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+: mony4yaeT, npeobpasyeT, HakanIMBaeT COMHEYHYIO SHEPruio

9. Mpynna opraH13mMoB, NPeacTaBuTeN KOTOPOM B G1OreoLeHo3e HaunHaloT Npeobpa3oBaHne CONHEYHON SHeprum,
Ha3blBaeTCs

- pepyueHTamu

-: KOHCyMeHTamu | nopsioka
-: KOHcymeHTamu I nopsiaka
+! NpoAyLeHTaMn

10. Ha kax oM npeabioylwem TpogrnyeckoM YpoBHE KONn4ecTeo BroMacchl, CO30aBaeMoi 3a eIMHNLY BPEMEHH, ...
+: bonblue, YeM Ha nocneayowem

-: MEHbLUEe, YeM Ha MocNeayoWem

-: MOCTOSIHHO MEHsieTcsl

-: XapakTepuayeTcsl NOCTOSIHCTBOM

11. [epBOMCTOYHUKOM 3HEPTMMN B NPUPOOHBIX HA3EMHbIX 9KOCUCTEMAX 1 arpoakocncTeMax aBnaeTcs(loTcs)...
-1 YyenoBek

-: pacteHus

+: ConHue

-1 3emns

12. Ecnn coobluecTBo CywWwecTByeT B ONTUMATIbHbIX YCOBUSIX CPEeLbl, TO OHO ...
-: HE UMEeET NPenMyLLecTB Nepes ApyruMn cooblecTeamu

-: He KOHKYpeHTOoCnocobHo B 6opbbe ¢ apyrmm coobiiecteamm

-. XapakTtepudyetcsa yrHeTeHneMm Xn3HenesaTte/ibHOCTU

+. UMEeeT npenmyliecTsa nepen opyrmmn COOﬁLLI.eCTBaMI/I

13. MoHsTME 0 NUMUTUPYIOLLKX (hakTopax paspabdoTan
-1 K. Tumnpsses

+: B. Wendhopa

- H. Peiimepc

-: B. KommoHep

14. CBOICTBO BMOOB npucrnocabnmueatbecs K TOMY UM MHOMY AvManasoHy konebaHuii chakTopa cpenbl - 370...
+: 3KOnornyeckas nnacTmyHoCTb

-1 aKonorunyeckoe TpeboBaHue

-1 3KONOrn4yeckun pag,

-1 aKonornyeckas Huwa

15. Monynsums - 3T0 COBOKYNHOCTL 0Cobeil ...

-1 AByXx 61u13kmx no TpebosaHmsM Kk BUOTOMY BULOB, MPOXUBAIOWMX HA ONPeden&HHOM TeppuTopUun
-1 pa3HblX BUOOB, CBA3AaHHbIX NULLEBBLIMX B3aVMOAENCTBUAMN

-! pasHbIX BMAOB, NMPOXMBAKOWMX B Npefenax obLel Teppmutopum

+! 0OHOro BMAa, KoTopas obnanaet oblWMM reHOHOHAOM 1 3aHUMAET ONPeaENEHHYI0 TEPPUTOPUIO

16. MNpomblwneHHas (MHXeHepHas) 3KONorus...

+: U3y4aeT BANSAHNE NPOU3BOACTBEHHON AEATENbHOCTU HA NPUPOLY Y BIUSHUE NPUPOOHbIX YCNOBMA Ha
oyHKLIMOHMPOBaHME NPeanpusaTuia

- BblSIBNSieT 0bLWmne 3aKkOHOMEPHOCTU OpraHn3aumn XusHu

-: MccnegyeT OCHOBbl B3aMOOENCTBNS OpraHnama 1 cpeap

-1 M3y4aeT CTPYKTYpY ¥ AMHAMUKY aHTPOMO3KOCUCTEM

17. 9SKonornyeckoe M1MPOBO33PEHNE CMELManMCTOB BblipaxaeTcs Yepes NpodecCcnoHanbHblil BKNa4 B ...
+: ONTUMU3ALNIO B3AMMOOTHOLEHUI B cucTeMe "oblwecTso - npupoaa”

-. HAUMOHaJIbHbl€ 3KOJ1I0Orn4eckme npoeKThbl

-. MakCunmMmanibHOe ncnonb3oBaHne npmnpoabl

-, MexayHapogHble sKkonorn4yeckume npoeKkTbl

18. JlokanbHble OYNCTHBbIE COOpYyXeHunsA npegHa3Ha4YeHbl Ons
+: o6e33pe>K|/|BaHv|s| CTO4YHbIX BOA
-: AanbHenwero Ncnonb30BaHUS CTOYHbIX BO4 B MUTHEBOM BO,EI,OCHa6)KeHVII/I
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-. ICNOJNIb30BAHNA CTO4YHbIX BOL B MAPOCKIOBbIX YCTAaHOBKaxX
-. CMeleHNsA CTO4YHbIX BOLO C YC/TIOBHO ? YNCTBIMM CTOYHbBIMM BOOAMU

19. Hanbonee coBepLIEHHbIMY annapaTamy O4MCTKU ra30B OT B3BEWEHHBIX B HAX YaCTUL, NbIAW 1 TyMaHa SABASIOTCS ...
- NeHHble annaparTbl

- a3POTEHKMN

-1 TKaHeBble PUNbTPbI

+: 9NEKTPOPUNbTPDI

20. [1ng 041CTKM TOMOYHOrO rasa OT AMoKCKAa cepbl MOryT BblTb MCMOMb30BaHbI CyNbGIUT KanbLiMsl, U3BECTb 1 KUCTTOPOL,
BO3.yXa, NpW 3TOM 0bpasyeTcs ...

-1 TMAPOKCUA KanbLus

-: Guokanbumii

+: runc (cynbdpat kanbuus)

-1 Xnopua Kkanbums

21. OcaxaeHune 4yacTuL, Nbian oL AeACTBMEM LIEHTPOOEXHbBIX CUM U CUMbI TSXXECTU NEXMUT B OCHOBE paboTsl...
- TYMaHoynosuTenen

+: CYXMX nblieynosuTenem

- MOKpbIX MbliieynosuTenei

-1 3NeKTpoUNbTPOB

22. K anbTepHaTBHbIM UCTOYHMKAM SHEPrM OTHOCSTCA
-1 U3BECTHAK

- NIPUPOLHbIV ras

+: BroaHeprus

+: CONHeYHas aHeprus

-2 HeTb

23. OKOonoro-6ronormyeckoe 3Ha4yeHme 030Ha Kak KOMMNOHEHTa aTMocdepbl 3aKNo4aeTCs B €ro Croco6HOCTM ...
-2 MOBbIWATh CTabnnbHOCTb KMcnopoaa

-: HEMTPaNN30BaTh KUCNOTHbIE OCAAKM

+: mornowartb ynbTpaduonetosoe nanyyeHvne ConHua

-: cTUMynupoBaTb 06pasoBaHne LOXAeBbIX 06nakoB

24. Hukenb, XpoM, NonuxnopbreHnbl SBNSIOTCS ...
-: UHrMbrTOpamu

+: KaHUeporeHamu

- UMMyHOMOyNsiTOpamu

-: CTUMyNATOPaMu

25. Heobx0amMbiM yCNOBUEM LS YCTAHOBNEHNS 9KONormyeckux Hopmatueos MNAB vunn NOC sensetcs.
+: UHBEHTapuU3aums ICTOYHUKOB BPEAHOro BO3OENCTBUNS Ha OKPYXaloLyto cpeay

-2 061eCTBEHHbI 3KONOrMYecKnii KOHTPOMb 3a paboTol NpeanpusaTUi

-1 9KONOrMYeckoe cTpaxoBaHue obbekTa BO3OENCTBUS HA OKPYXatoLyo cpeay

-1 9KONorn4eckoe ayavpoBaHue npeanpusaTmmi

3auert

Bonpochl k 3a4eTy:

. Mpeamet n 3apnayn akonorum. CTpyKTypa aKonornn. VIctopns CTaHOBNEHNS 9KONOrMK Kak HayKW.
. MonynsaunoHHO-BNAOBOI ypoBEHb BrONOrMyeckoin opraHuaauun. Monynsuuu.

. OKOCUCTEMHBI YPOBEHb. OKONOrM4eckne CUCTEMbI.

. OCHOBHble 3Konornyeckme oakTopbl cpenbl.

. JlnmnTnpyiowme aKonorm4eckue gakTopbi.

. Obwas xapaktepnctuka buocdepbl. OCHOBHblE CBOMCTBA Buocdepbl. YueHune BepHaackoro.

. 9Bonoumsa buocgepsbl. Hoocoepa.

. KpyroBoporT BelwwecTts B 6uoctepe

. BriocoumanbHas npupoa Yenoeeka v aKonorus.

10. Oemorpacpuyeckune npobnembl nnaHeTbl 3emis

11. Knaccmndprkaums 0OCHOBHbIX BULOB aHTPOMOrEHHbIX BO3LENCTBMI HA aTMOCdEpy

12. nobanbHble 1 pernoHanbHble 9KOoNorMyeckne NocneacTBns 3arpsaHeHms atmocdpepbl. HapylweHne 03o0HoBoro cnos
3emnu. ObpasoBaHMe cMora B ropoLicKoi atMocgoepe. MapHMKOBLI 3¢pdekT. BoinafeHne KUCNOTHbIX OOXAEN.
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13. 3arpssHeHne rugpocdepbl. Buabl 3arpsasHeHmnst Bogbl. OCHOBHbIE UCTOYHVKUN 3arpsSi3HEHUSI MOBEPXHOCTHbIX 1
Nnoa3eMHbIX BOA.

14. ODkonornyeckme NOCNEACTBMSA 3arpa3HeHns rugpocdpepsl. MictoweHme noa3eMHbIX U MOBEPXHOCTHBIX BOA,.
15. OCHOBHbIE BUAbI aHTPOMNOreHHOro BO3AENCTBUSA HA NoYBYy. Buabl Mcnonb3oBaHms noys. Oposuns MoYB.

16. 3arps3HeHUst NOYB NECTUUMAAMU U MUHEPANbHBIMU YO0BPEHNSAMM.

17. 3arpssHeHne buocgepbl 0TX04aMM NPOU3BOLCTB 1 NOTPebNEHNS.

18. dunsnyeckoe n bronornyeckoe 3arpsasHeHne brocdepsbi.

19. OkcTpeMasbHble BO3AeNCTBUS Ha Brocdpepy. BosneicTeme Ha Brocdpepy TeXHOrEHHbIX 3KONOrMYeckmx kaTacTpod.
20. BnusiHne ypbaHusauum Ha buocdepy.

21. BnnsiHne MoHU3NpyoLLEero nany4yeHns Ha 06 bekTbl OKpyXatolei cpeabl.

22. 3arps3HeHune okpyxaioLen cpeabl NOANLMKIMYECKUMIM apoMaTieckumm yrnesogoponamu (MAY) n guokcuHamm.
23. 3arpsisHeHne brocdepbl TAXENbIMU MeTannamu.

24. .BnusiHne 3arpasHeHns okpyXaruein cpeibl Ha 340p0Bbe Yenoseka

25. TpaHcnopT 1 okpyxatowas cpena. Metonbl 3awwmTsl aTMOCHEPHOro BO3ayxa OT 0TpaboTaBLLMX ra3oB aBToMobunei
26. DHeprus - NOUCK NOAX040B, MPUEMNEMbIX 4151 OKPYXatoWwen cpelbl U pa3Butus

27. HeTpaavumnoHHble MeToabl NPON3BOLACTBA SHEPTUM

28. DKONOrM4ecKunii KpU3nc 1 NyTn BbIxo4a 13 Hero.

29. HopMumpoBaHue ka4yecTsa oKpyxatowen cpebl.

30. MpupoaHble pecypchl U UX Knaccuukaums.

31. OCHOBHblE NPUHLMMbI 1 HAMPaBAEeHNU PaLMOHaNbHOMO NPUPOLOMNONb30BaHUS.

32. MecTo 1 ponb NpPUPOLHO-PECYPCHOro NOoTeHLMana B passuTnm 1 pasmelleHnm Npon3soanTesbHbIX CUST.
33. OCHOBHblE NPUHLMMBI SKOHOMUYECKOrO MEXaHU3Ma NPMPOLONONb30BaAHMS 1 OXPaHbl OKPYXaloWwein cpebl.
34. VICTO4HUKM 3KONOrM4ecKkoro npasa.

35. [ocynapcTBeHHas aKonormyeckas skenepTnaa. KONorn4eckmin KOHTPOsb.

36. N'ocynapcTBeHHble opraHbl OXpaHbl OKpyXatowen cpebl.

37. OueHka Bo3aericTems Ha okpyxatowyio cpeny (OBOC) n akonornyeckas akcneptuza.

38. BKonormyeckuin MeHeOXMeHT, ayanT n ceptudpmkaums.

39. BKONOrM4ecKnin MOHUTOPWIHT.

40. DKONOrM4ecknini KOHTPOIb 1 OBLWECTBEHHbIE 3KONOrMYECKNE ABUXEHNS.

41. lOpnanyeckast OTBETCTBEHHOCTb 3a 3KONOrMyYeckre npaBoHapyLeHus!.

42. OCHOBHblE HaMnpaBneHNs UHXEHEPHON 3alnTbl OKpyXatowen cpedbl. BuotexHonorus.

43. ManooTxofHble 1 pecypcocbeperatolme npons3BoacTBa.

44, 3awuta atMocgepbl OT 3arpsa3HeHuiA.

45. 3awwuTta rugpocepbl OT 3arpsI3HEHWNIA.

46. 3awmTta nutocgepbl OT 3arpa3HEHNIA.

47. 3awmTa okpyxarollei cpeapl 0T 0TXOLOB MPOM3BOACTBA U NOTPebneHns.

48. buoTtexHonoruyeckne npouecchbl: O4MNCTKA CTO4YHbIX BOL4, yTUNN3aunsa teBepabix ObITOBbIX 0TX040B, BOCCTAHOBJIEHNE
3arps3HeHHbIX No4B

49. MexayHapoaHoe COTPyAHMYECTBO B 061acTy 3alUMThl OKpyXatowei cpeabl.
50. OCHOBbI 3KONOrMYECKOo 6e30MacHOCTM M KOHLENLUMS YCTONYMBOro passutus Poccun.

6.4 MeTonunyeckue matepuanbi, onpeaensiioLLme npouenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3yLLLMX aTanbl POPMUMPOBAHMSA KOMMNETEHLMN

B K®Y nelictByet 6anibHO-peiTUHIOBAs CUCTEMA OLIEHKM 3HaHW 0bydatowmxcs. CyMMapHO Mo SMCLUMNAVHE (MOOYNiO)
MOXHO nony4ntb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, ntToroeas
chopma KoHTpons - B 50 6annos.

Insa 3avéra:

56 6annos v bonee - "3a4TeHo".

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

Lnsa sk3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "ynooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAHWUN, YMEHUN, HaBbIKOB U (W) onbiTa Ortan | KonnyectBo
KOHTpOns DesTeNIbHOCTU, XapaKTepu3yHoLLLUX aTanbl popMUpoOBaHMsi KOMMETEHLUIA 6annos
Cemectp 1
TeKyLUi KOHTPOb
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dopma
KOHTpOnsi

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

KonuuectBO
6annos

STtan

NabopaTtopHble
paboTbl

B ayamTopum, ocHawéHHON COOTBETCTBYOWMM 060pyLoBaHNEM, Obyyalolwmecs
NPOBOASAT y4ebHble SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN
NPakTUKO-OPUEHTUPOBAHHbBIX TexHonorni. OLeHMBalOTCS 3HaHWe maTepuana u
YMEHWE NPVMEHSATb Ero Ha NpakTWKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
0bopynoBaHNeM B COOTBETCTBYIOLLEN NpedMeTHON obnacTu.

1 20

lNncbMeHHas
pabota

OO6yyatowmecs nomnyyatoT 3afaHre Mo OCBEWEHUIO ONPenenéHHbIX TEOPETUYECKMX
BOMPOCOB UK pelleHnio 3aaay. PaboTa BbINonHAeTcs MMCbMEHHO 1 caaéTcs
npenonasatento. OLUeHNBalOTCS BnaaeHe MaTepuanom no Teme paboTbi,
aHanuTnyeckue cnocobHOCTY, BNafeHne MeToaamm, yMeHUs 1 HaBbIKK,
HeobXoAMMble 4NS BbINONMHEHUS 3a8aHUi.

12

TecTnpoBaHue

TecTupoBaHne NPOXOAUT B MUCbMEHHOW (HOPME UK C NCNONb30BaHNEM
KOMMbOTEPHbIX cpencTs. Obyvatowmincs nonyyaeT onpenenéHHoe KONnM4ecTso
TECTOBbIX 3afaHuli. Ha BbINONHEHWE BbIOENSETCS (DUKCMPOBAHHOE BPEMS B
3aBMCUMOCTHM OT KOonnyecTBa 3amtaHuii. OLeHKa BbICTABASETCS B 3aBUCMMOCTY OT
NPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHWA.

10

KoHTponbHas
pabota

KoHTponbHas paboTa NpoBOAMTCS B Yachkl ayauTopHoi pabotbl. Obyyatowmecst
nonyyaroT 3aaHus Ans NpoBepPKU YCBOEHUS MPoiaeHHOro MaTepvana. Pabota
BbIMOJIHSIETCS B MMCbMEHHOM Buae U caaéTcs npenoaasatento. OueHnBarTcs
BNafeHne MaTepuanom no Teme paboTbl, aHANUTUYECKNE CNOCOBHOCTM, BnafeHne
MEeTOo4aMM, YMEHUS 1 HaBbIKW, HEOOX0AMMbIE [J1s1 BbINONHEHUS 3a0aHUA.

9k3ameH

OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMNCLMMNANHBI. OK3aMeH
MPOBOLWTCS B YCTHOMN MNN NMUCbMEHHON doopMe no Bunetam, B KOTOPbIX
cogepxxatcsl BOonpochl (3anaHuns) no Bcem Temam kypca. Oby4atowemycs naértcs
BpeMsi Ha noarotoBky. OLeHnBaeTCs BNaaeHue MateprasnoMm, ero CUCTEMHOE
OoCBO€eHUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NpKn
aHanuae NpobneMHbIX CUTyaunin U PeWeHNN NPaKTUYECKNX 3aAaHNiA.

50

CemecTp 6

TeKyLLUiA KOHTPONb

NabopatopHble
paboTbl

B ayamTopum, ocHalWwéHHO COOTBETCTBYOWMM 060pynoBaHMEM, 0Dy4atowmecs
NPOBOAST y4e6HblE 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN
MPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNormin. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NpUMEHSITb ero Ha NPakTVKe, yMeHWsl 1 HaBbiKu No paboTe ¢
060pynoBaHEM B COOTBETCTBYHOLWER NpeaMeTHON obnacTu.

TecTnpoBaHue

TecTupoBaHve NPOXOAUT B MUCbMEHHOW (DOPME UK C UCMONb30BaHNEM
KOMMbOTEPHbIX cpencTs. Obyyatowmincs nonyyaet onpenenéHHoOe KONMYecTBo
TECTOBbIX 3afaHuli. Ha BbINONHEHWE BbIOENAETCS (DUKCMPOBAHHOE BPEMS B
3aBMCMMOCTHM OT KOnnyecTBa 3ataHuii. OLeHKa BbICTABASIETCS B 3aBUCMMOCTY OT
NPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHNA.

25

3auer

3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLUMINHGI.
O6yuatowmitica nony4aeT Bonpoc (Bonpockl) nnmbo 3apaHue (3anaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNbIOTEPHOA
gopme. OueHrBaeTCs BNafeHWe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMocOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HAaBbIKU 1 YMEHWS Mpu aHanuae

I'Ip06}'IeMHbIX cmyaumm N peweHnn npakTn4ecknx 3a0aHuni.
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7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUNINHBI (MOAYNS)

OcBoeHWe ancuMnanHbl (Moayns) npeanonaraeT Usy4yeHrne OCHOBHON 1 AOMONHUTENbHON y4ebHOM nuTepaTypbl.
NuTepaTypa MoXeT ObiTb OOCTYNHa 0byYaloWwmnMcsl B OAHOM 13 [BYX BapuaHToB (Mnbo B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUAE - YEPES IANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY noroBopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUM C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHUMOHHO 13 NtoBOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOrO KabuHeTa B cUcTEME "ONEKTPOHHBIA yHUBepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no dProC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHOM Y4ebHOM nuTepaTypbl, HEOBXOAMMO ANS OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnivHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpoHHbIX U34aHWA U NMPU N3MEHEHUM KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Ky,
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8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIINHBI (MOAYIIS)

OcHoBbl xuMuK. VIHTEPHET-y4ebHMK. - http://www.hemi.nsu.ru/
Poccuiickoe akonorunyeckoe chenepanbHoe nHgopmaumoHHoe areHTcteo MIMP Poccun - hitp://www.refia.ru/
OneKkTpoHHble pecypchl XnuMmnyeckoro nHetutyta KAPY. - http://www.kpfu.ru/main_page?p_sub=12946

9. MeToguueckme ykasaHusl oisi 06y4aloLLMXCA MO OCBOEHMUIO AUCLUN/IMHBI (MOOYNS)

Bug pa6ot

Metoanunyeckue peKoMeHaauun

nekuummn

B xone NEKLUMOHHBIX 3aHSATUI PEKOMEHLYETCS TWATENBHO KOHCMEKTUPOBATh N3YYaeMblil MaTepurarn.
CnenyeTt obpalatb BHUMaHNE HA TEPMUHBI, OOPMYNUPOBKM, PACKPLIBAIOILME COLEPXAHNE TEX NN
VHBIX MPOLIECCOB, MEXaHN3Mbl XMMUYECKUX PEAKLUA, HOMEHKNATYPY COELUHEHUIA, MPaKTUHECKYHO
3HaYMMOCTb M3y4yaeMbix BONPOCOB.Hannume xopowrx cOBCTBEHHBIX KOHCMEKTOB NEKLMN - BAXHOE
YCNOBWE YCMEWHO NOArOTOBKM K 3K3aMEHY.

nabopaTopHble
paboTbl

PaboTa Ha nabopaTopHbIX 3aHATUSX Npeanonaraet BbIMO/HEHNE 9KCMEPUMEHTANIbHOM YacTu, aHanna
1 odoopMNIeHNe MONYYEHHbIX Pe3ynbTaToB, 3awmnTy nabopaTopHon paboThl, akTMBHOE y4acTue B
nmckyccusix. Mpu nogrotoske kK nabopaTopHbIM paboTaM cnedyeT UCMONb30BaTh METOANYECKME
yKasaHusi No OMCLMMNIVHE, KOTopble BbIAAIOTCS Ha 3aHATUS B 3/IEKTPOHHOM BUAE B KOMMbIOTEPHOM
Knacce vunu B GyMaxKHOM WCTONTHEHWW B 0ObIYHOM ayANTOPUN.

K BbINOMHEHWIO 9KCNEPUMEHTaNIbHOM YacTu CTyAeHT foMycKaeTcs nocne KONNoKBMyMa, NporpamMma
KOTOPOro U3noxeHa B METOANYECKMX YKasaHusix kK nabopaTopHbiM pabotaM. Bo Bpems paboThl B
nabopatopun HeobxoAMMO CTPOro cobnoaate Npasuna TeXHNKU 6e30NacHoOCTH.

camocTos-
TenbHas
paboTa

CamocTosiTenbHyto paboTy cnefyeT Hayatb Cpasy Xe Nnocne NepBor NEKLU 1 NOMYYEHNs
yuyebHO-MeToouYeckrx Mmatepuanos. KOHTPONb pe3ynbTaToB BHEAYAUTOPHON CaMOCTOSITENBHOM
paboTbl HA y4EBHbBIX 3AHSATUSIX MOXET MPOXOLMTb B YCTHOW, MUCbMEHHOW U CMELIAHHON (DOPME.
CamocTosiTenbHas pabota CTyLeHTOB Mo Kypcy BKoYaeT B cebsi npopaboTKy 1 yCBOEHUE KOHCMEKTOB
NEKLUIA; n3ydeHne y4ebHOM 1 METOOUYECKON NMTepaTypbl, BKIOYas MHOPMaLMOHHbIE
06pasoBaTtenbHblE PECYPCHI (3NEKTPOHHbBIE YYEBHVKI U METOAMYECKME NOCOBVSA); MOArOTOBKY K
nabopaTtopHbIM paboTam 1 OhOPMNEHNE OTHETOB; PELIEHUE 3a4a4 U BbINONHEHUE YNPaXHEHWA MO
OCHOBHbIM pasnenam kypca. [py caMocTosTENbHOM pelleHn 3a8ay Hy>XXHO 060CHOBBIBATb KaXabli
aTan peweHns .PeweHre 3a8ay JAHHOMO TMMNA HY>XHO NPOAONXaTh [0 NPUoBPEeTEHUs TBEPAbIX
HaBbIKOB B UX pelleHnU. PeweHnst npu He0BX0OMMOCTM HY>XXHO COMPOBOXAaTb KOMMEHTaPUSIMU,
CXEMaMU U PUCYHKaMU, YPABHEHUSIMU XUMNYECKUX PEAKLIIA.

nMCbMeEHHas
paboTa

MncbMeHHble pa6OTbI npoBOOATCA MO MHOMBMAYaNbHbIM 6unetaM. NMUcbMeHHble pa6OTbI BKNO4YaroT
Kak TeopeTmn4eckmne Bonpochl, Tak U 3agaynm no OCHOBHbIM pasnenam Kypca. I'Ip|/| noaroToeke K
3aHATUSAM C pelleHneM 3anay MoxeT I'IOTpe6OBaTbCFI KanbKynaTop. I'Ip|/| BbINONMHEHUN MNCbMEHHbIX
3apaHunin CTyOEeHT O0MKeH NpoaeMOHCTpUpoBaTb ymMmeHmne npon3BoonTb XMMN4eCcKne pacHeThl,
COCTaBnATb YpaBHEHUA peaKqu7|, 0O BACHATD nony4yeHHble pe3ynbTaThbl.

KOHTpONbHAA
pabota

KoHTponbHas paboTa BKNOYaET pacyeTHbIe 3a4a4n Mo OCHOBHLIM pasfenam Kypca, NpoBoanTCs no
MHAMBUOYyanbHbIM buneTtam. Mpu NOAroTOBKE K 3aHATUSIM C PeLIeHMEM 3aaa4 MOXeT noTpebosarbes
Kanbkynatop. KoHTponbHas paboTta NpoBOAMTCS MO TEOPETUYECKOMY MaTepurany, KoTopbli Obin
M3y4eH Ha Nekumsx 1 Ha nabopaTopHbIX paboTax.

TECTMpPOBaHue

B TecToBbIX 3a4aHUsAX B KaX10M BONPOCE U3 NpeacTaBleHHbIX BAPUAHTOB OTBETA NPaBUbHbIA
TOMbKO 0AMH. Ecnu Bam kaxeTcsi, 4To npaBusibHbIX 0TBETOB Boblie, BblbMpaiTe TOT, KOTOPbIN, Ha
Baw B3arnsin, Hanbonee npaBuibHbIA. Hy>XHO 0CTaBWTb BpeMs 4fisi NPOBepKM cBoei paboTbl, 4TOOb
3aMeTUTb U NCNPaBUTb siBHbIE oWKnBKKU. CTPEMMTECH BbIMOMHUTL BCE 3aAaHUs TecTa.

9K3aMeH

Mpv NoAroToBKE K 3K3aMeHy HeoBX0oUMO ONMpPaTbCs, NPEXAe BCEro, Ha KOHCMEKThl NeKLMiA, a TakXe
Ha NCTOYHUKM, KOTOPble BbiNK NCMONb30BaHbl MPY NOATOTOBKE K nabopatopHbIM paboTam, onpocy 1
TECTMPOBAHUID. DK3aMeH NPOBOAUTCS Mo BuneTam, B Kax oM bunete CooepxmTcs no aga
TEOpPEeTNYECKMX BOMPOCca 1 ABe 3anaqun. HakaHyHe sk3aMeHa NpOBOLMTCS KOHCYNbTaLUuWs, Ha KOTOPOW
MOXHO 3a4aTb NpenofaBaTento BCe BO3HMKatoWwme BOMNpocCh!.

3a4ver

Lns noarotoBKkU K 3a4eTy Mo TEOPETUHECKOMY KYpCy HEOBX0AMM, MPEX e BCEro, XOPOoLnii
COBCTBEHHBI KOHCMEKT nekumii. Kpome TOro, y cTyfeHTa DonxeH ObiTb Xopowuii y4ebHmK nnm
KOHCMEKT NnMTepatypbl, IPOYNTAHHON NO yKasaHWUio NpenogaBsatens B TedeHne cemectpa. Cnenyert
TakXxe onmpaTtbCs Ha UCTOYHMKM, KOTOPbIE BbiNM MCNONb30BaHbI NPV NOAFOTOBKE K TabopaTopHbIM
paboTtam, onpocy 1 TECTUPOBAHUIO.
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10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHONOTMI, UCMOJIb3YEMbIX MPU OCYLLECTBIIEHUN 06Pa30BaTE/IbHOrO
npouecca no gucuuninHe (Moaynio), BKOUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALIMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHU 06pa3oBaTebHOro npoLlecca no
OMcUMNAVHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecrnedeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme OUCUMNNNHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunavHe (Moayno)

MaTtepuanbHo-TexHU4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumniavHe (Moaynio) BkntoyaeT B cebs
cnenyowme KOMMOHEHTbI:

MoMelueHns ons caMOCTOATENBbHON PaboThbl 0BYYaOWMXCS, YKOMMNEKTOBAHHbIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEeHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNI0YEHMS K ceTu "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCDOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamnTopun ons KOHTaKTHOW paboThl C MpenonaBaTeneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbtloTep n NpyHTEp 08 pacnedyaTku pa3nartoyHbix MaTtepuarnos.

MynbTumeouitHas ayoutopums.

KomnbtoTepHsbIi knacc.

CneumnanusmpoBaHHas nabopatopwusi.

12. Cpe.n,cma ajantauumv npenogasaHus auCcUNNIUHBbI K ﬂOTpeﬁHOCTﬂM 06yl-|a|ou.|,ux09| UHBaNUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTesibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToapbl 1 TeXHonorum, obneryarowme
BOCMpUsITUE NHpopMaLMK 0By4YatoWMMUCS MHBANIMAAMI U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3aaHne TEKCTOBOW BepCumn Ntoboro HETEKCTOBOrO KOHTEHTA [/1sl ero BO3MOXHOIo npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pas3nnyHbIX Nob30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnYHbIX BuLax 6€3 noTepn AaHHbIX Unu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabrypoBaHus TekcTa U nsobpaxeHuii 6e3 noTepm kayecTea, NpPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUS KOHTEHTOM C KNnaBmaTyphbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMpPUHUMATb O4HY U TY Xe MHhopMaumio U3 pas3HbiX MICTOYHUKOB -
Hanpumep, Tak, y106bI NULA C HapyweHnaMmu cnyxa nony4anm MHOPMaLNo BU3yanbHO, C HAPYLLEHNSAMU 3PEHUS -
ayananbHO;

- NPVMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecneyMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCUUMNMHON, 3a CHET aNlbTepPHATUBHbIX CNOCOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- NPYMEHeHre AUCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOMI Ans nepenadn MHOPMaLUK, opraHn3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl oby4atollerocs ¢ npenoaasatenem, B TOM Yucne Be6GUHaApoB, KOTOpble MOryT
ObITb UCMONb30BaHbl ANS NPOBEAEHNS BUPTYaNbHbIX NEKLIMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOro 06y4yeHus, NPoBeAeHNS CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamn 1 3aWuThl BbINONHEHHbIX paboT,
NpoBeIeHNS TPEHVUHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- PYMEHEHNe ONCTAaHUMOHHbBIX 0Bpa3oBaTenbHbIX TEXHONOTMIA ONs OpraHM3aummn OOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYEHne NPOOONXNTENbHOCTY caaym oby4atolyMcs UHBANUOOM U NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMU
3[10p0Bbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOOONXUTENBHOCTU UX CAAYN:

- NPOOMXWTENbHOCTU caa4m 3a4éta UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHOW chopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXNUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOANMOM B YCTHOW doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnTte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IrOC BO n yyebHbiM nnaHom no HanpasneHunto 15.03.01
"MawwunHocTpoeHue" n npodunio NoAroTosky "MaluvHbl U TEXHONOrNS NMTEAHOro NPON3BOACTBA".
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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 nogrotoeku: 15.03.01 - MawunHocTpoeHne

Mpodpomnb noaroToskn: MawuHbl U TEXHONONSA ANTEAHOrO NPOVU3BOACTBA
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 pend. B.A. MNonkoea, A.B.
Babkoga. - 18-e naga., nepepab. u gon.. - Mocksa : HOpaiit, 2012. - 898 c. - (bakanasp). - Bubnwuorp.: c. 886.. - ISBN
978-5-9916-1148-0; ISBN 978-5-9692-1112-4. (100 2k3.)

2. AxmeToB, H. C. Obwas n HeopraHunyeckas xumns. [SnekTpoHHbI pecypc] CI16. : NlaHb, 2014, 752 ¢. Pexum noctyna:
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. MapTtbiHoBa T.B., Cynonuukas W.W., Areesa FO.C. HeopraHundeckas xummsi: yuebHuk - M.: HALL UHDPA-M, 2017. -
336 c. Pexum goctyna:

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

2. OCHOBbI XMW [ONEKTPOHHBIN pecypc]: y4ebHuk / B.I. MeaHos, O.H. eBa. - Mockea : KYPC: H/L UH®PA-M, 2014.
- 560 c. - ISBN 978-5-905554-40-7 - Pexxum pgoctyna: http://znanium.com/bookread.php?book=421658

3. AnekTpoxmmus. Metoanyeckume ykasaHus k nabopatopHeim pabotam/ Cunnenb W.4., MaspwH IM.B., OeHucosa T.P.,
XaputoHoBa E.A. - Ha6. YenHbi: HUM KDY, 2016, 35 c. (200 ak3. Ha Kagy. XMum 1 9Konorum)

4. Xpuctogoposa H.K. OcHoBbl akonorum [OnekTpoHHbI pecypc]: yuebHuk / H.K. Xpuctochoposa. - 3-e nsg., gon. -
Mocksa: Maructp: HALL MH®PA-M, 2013. - 640 c. - (bakanaspwuar). - B nep.- ISBN 978-5-9776-0272-3. - Pexum
noctyna: http://znanium.com/bookread.php?book=406581

5. Epnakos J1.H. 9konorus [9nekTpoHHbIin pecypc]: y4ebHoe nocobue / 1.H. Epnakos, O.H. YepHblwosa. - Mocksa: HAL]
NHoppa-M, 2013. - 360 c. - (Bbicwee obpasoBaHmne: bakanaspuar). - B nep. - ISBN 978-5-6-006248-8. - Pexum poctyna:
http://znanium.com/bookread.php?book=368481

6. Maspuwes B. B.O6was akonorus [SnekTpoHHbI pecypc): kypc nekuuii / B.B. MaBpuwes. - 3-e usg., ctep. - Mocksa:
NH®PA-M; MuHck: HoBoe 3HaHue, 2011. - 299 c.: un. - (Boicwee obpasosaHue). - B nep.- ISBN 978-5-16-004684-6
(MHDPA-M).- ISBN 978-985-475-435-2 (HoBoe 3HaHue).- Pexum goctyna:
http://znanium.com/bookread.php?book=255387.
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Mporpamma gucumnnuHbl "Xumns n akonorus"; 15.03.01 "MawuHocTpoeHue".

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 nogrotoeku: 15.03.01 - MawunHocTpoeHne

Mpodpmnb noaroToskn: MawuHbl U TEXHONOINSA ANTEAHOrO NPOVU3BOACTBA
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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