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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).

HonxeH ymeTb:
-1CNonb30BaTh (PyHOAMEHTaNbHbIE MOHATWS, 3aKOHbI U MOAENN KNAaCCUYECKON U COBPEMEHHOMN XMMUNK;

-BbIMONMHATb pac4eTbl MO OCHOBHbIM 3aKOHAM XM B XNMNYECKOW TepMmognHamuke, XuMn4eCkomM paBHoBeCUH,
ANIeKTPOXMnH, XUMNYECKOW KNHETUKE U CpVISI/IKO-XVIMVI‘-IeCKOM aHanmse.

-OCYyLWeCTBNATb NOCTAHOBKY U pelweHne 3aaa4 ¢ uCnosib3oBaHNEM 3HaHWIA XMMnK B obnactu I'IpOCpGCCI/IOH&J'IbHOVI
neAaATeIbHOCTW.

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

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 neMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTL:!
-NPUMEHSTb MOMYyYeHHbIE 3HaHUS Ha NPaKTUKe.
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Mporpamma gucumnnuHbl "Xumns n akonorus"; 15.03.01 "MawuHocTpoeHue".

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

HaHHas oncuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.5.9 ducumnnnHel (Mogynn)" OCHOBHOM NpodoecCuoHanbHom
obpasoBatenbHoi nporpamMmel 15.03.01 "MawwuHocTpoeHne (MawwnHbl n TexHonorus 06paboTky MeTannoB AaBneHnem)" n
oTHocuTCSs kK 6a30Boi (06LLENPOECCMOHANBHOR) YaCcTU.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. O6bem AUNCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eAnHMLUaxX C yKkasaHUeM KonimyecTea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIMNHBI COCTaBASIET 6 3a4eTHbIX(ble) eanHML(bl) Ha 216 yaca(oB).

KoHTakTHasi paboTa - 68 4aca(oB), B TOM Yucie nekuun - 34 yaca(os), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopatopHbie paboTbl - 34 yaca(oB), KOHTPONb CAMOCTOSITENbHOM paboThl - 0 Yaca(os).

CamocTositenbHas pabota - 112 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ONCUUMNNUHBIL: 3K3aMeH B 1 ceMecTpe; 3a4eT BO 2 ceMecTpe.

4. CopepxaHue auMcLUUNAUHBI (MOOYNs), CTPYKTYpUMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMn4eckmux 4acoB U BUAOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa U TeMaTU4eCKUI NnaH KOHTaKTHON U CaMOCTOATENIbHOM paboTbl MO AUCLUNINHE (MOAYIIO)

Bugbl n yachbl
KOHTaKTHOW paboThbl,

Paspenbl pucumnnuHbl / MX TPYOD0EMKOCTb CamocrositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 1. PeakumoHHast cnocobHoCTb
1 BewecTB. KNCNOTHO-OCHOBHbIE U 1 0 0 4 8

OKUCNNTENbHO-BOCCTAHOBUTENbHbIE
CBOWCTBA BELLECTB.

Tema 2. CtpoeHune atoma un
2 XVIMMYecKas CBA3b. 1 4 0 2 8

Tema 3. Xumuyeckas TepMoanHammka 1

3. N KUHETUKA. 2 0 0 10

4. |Tema 4. PacTsopbl. 1 2 0 2 7
Tewma 5. [anbBaHN4YecKne aNemMeHThb

5. N pap HANPSXXEHW MeTannos. 1 2 0 4 8

6. [Tema 6. Koppoausa metannos. 1 2 0 4 8
Tema 7. OnekTponns pacTsopos 1

/. pacnnaBoB 3NEKTPONNTOB. 1 2 0 = 8

8. |Tema 8. Obwme cBONCTBA METAMNOB. 1 2 0 0 8
Tema 9. BbicokoMonekynsipHble

9. COeOVHEeHus. 1 2 0 0 7
Tema 10. NMpeomet 1 3anayn

10. aKonoruu. 2 4

11.|Tema 11. Obwas skonorus. 2 4 0 2 6

12 Tema 12. AHTpONOreHHble 5 4 0 8 12

‘|Bo3neiicTBMS Ha Brocdepy.

Tema 13. X039NCTBEHHbIV MEXaHN3M
13.[npupopononb3oBaHns 1 oxpaHbl 2 2 0 0 8
oKpyxatolen cpenpl.

Tema 14. Okonornyeckas sawura un

14.|oxpaHa okpyXatolei cpenbl Ha 2 4 0 6 10
npeanpuaTusX.
Ntoro 34 0 34 112

4.2 CopepxaHue aUCUUMIUHBI (MOBYNS)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHwuua 4 13 27. Bl YHH
rlorlyfos

ARl | AL O



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

Tema 1. PeakuuoHHasi cnocobHocTb BewlecTB. KUCNOTHO-OCHOBHbIE U OKUCNUTENIbHO-BOCCTaHOBUTEJIbHbIE
CBOMNCTBA BELLLeCTB.

OcHoBHbIE KNACChl HEOPraHN4Yecknx coenmHeHunini. Okemapl. Kucnotol: cunbHble, cpeaHue, cnabble, 04HO- 1
MHOrOOCHOBHblEe, BECKMCNOPOLHbIE U Kcnopoaoconepxalme. OCHOBaHMS: CUMbHbIE (WENoYn), cpeaHne u cnabble.
AmdpoTepHble rugpokeuapl. Conu: HopManbHble (CpefHue), KUcnble 1 OCHOBHble. HoMeHKknaTypa, nony4yeHve n
ceonctea. [pymMeHeHme.

OKucnUTENbHO-BOCCTAHOBUTENBHbBIE peakuunn. CTeneHb okucneHns. BaxHenwmne oKMCNMTENn 1 BOCCTAHOBUTENN.
MeXMoneKynﬂprle N BYTPUMONIEKYNAPHbBIE OKUCNNTENTbHO-BOCCTAHOBUTE/IbHbIE peaKunn. Peakuunn
ancnponopunoHnpoBaHUA. MeTon 3NEKTPOHHOIo H6anaHca. 3Ha4yeHne OKUCNUTENbHO-BOCCTAHOBUTESbHbIX peaKLl,VIVI.

Tema 2. CTpoeHMe aToma U XMmMuyeckasi CBsi3b.

CocTtaBHble yacti atoma - 94p0 (MPOTOHbI, HEATPOHBI), ANEKTPOHbI, UX 3apsan 1 macca. KesaHToBble Yncna: rnaBHoe,
opbrTanbHoe, MarHNTHOE, CNMHOBOE. ATOMHbIE opbuTanu. MHOroanekTpoHHble atombl. MpuHumn Maynwu. Mpaswno
XyHoa. MakcmmanbHoe YACNO NEeKTPOHOB Ha SHEPreTUYECKMX YPOBHSAX U NOLYPOBHSX.

Mepuopgunyeckmnin 3akoH L. V. MeHoeneesa, coBpeMeHHast oopMynnpoBka. Puanyeckunii CMbICN NOpPsiLKOBOro HoMepa
anemeHTa. lNeprnoamyeckas cmctema aNEMEHTOB M ee CBA3b CO CTPOeHreM atoma. [locnenoBaTenbHOCTb 3an0NHEHWS
9NEeKTPOHHbIX 06onoYek atoMoB. CTPyKTypa Nepuoanyeckol CMCTeMbl: Nepunoabl, rpynnbl U NOArpynnbl. SNeKTPOHHbIE
cemencTea s-, p-, d- u f-anemeHToB.

KosaneHTHas cBs3b. OCHOBHbIE MONOXEHNS MeToAa BaneHTHbIX ceaselt (BC). CBoicTBa KOBaNeHTHOM CBA3N:
HarnpaBneHHOCTb, HAChIWAEMOCTb. O-, TI-CBA3W. TuMbl rmbpransaunm atoMHbIx opbuTtaneli n CTpykTypa MOneKy.
MonsipHast n HenmonsipHas koBaneHTHas cBsidb. OCHOBHbIE MONTOXEHUS MeTOoAa MONEKyNsipHbIX opbutanei (MO).

VoHHas cBsA3b Kak Kpal7|HVII7I cnyqa|7| nonapunsadunn KOBaNEHTHOW CBA3M. HeHaI'IpaBJ'IeHHOCTb M HEHACbIWEHHOCTb NOHHOMN
CBA3N. BO,D,OpO,D,HaSI cBs3b. Metannuyeckas CBS3b.

Tema 3. XuMnueckas TepmoavHaMMkKa U KUHeTuka.

OCHOBHblE MOHATUS XUMUYECKOW TepMognHaMunkun. I'IepBb||7| 3aKOH TepMOONHAMUKW. OHTanbnus. 3akoH Necca u
CcnencTBMe U3 Hero. SHTanbnuiiHble anarpammol. PacueT TennoBbix 30PIEKTOB XUMUYECKUX peaKLl,VIVI. Peakuun
9K30TEepMnyeckmne n sHootTepmmyeckmne.

OHTponus. Bropoii 3akoH TepMoanHaMunk. PacyeT N3MeHeHNs SHTPOMMU B XUMUYECKUX peakuumsx. CBoboaHas sHeprus
'mb6ca, caMonpon3BOsbHbIE U HECAMOMPON3BOJIbHBIE NMPOLECCHI.

XnMmyeckast KUHeTuka n katanma CKOpOCTb XUMNYEeCKUX peaKLlMI7I n (paKTOpr, ee onpependowne. O6paTI/IMbIe n
HeO6paTI/IMbIe XnuMm4eckume npouecchl. Xnmunyeckoe u q:)asoBoe paBHOBECKE. q)aKTOpbl, BO3JJ.€IZCTB)/POLLI.I/|€ Ha
XnMm4yeckoe paBHoBecCuHe. KaTanmsaTopr CyLI.lHOCTb KaTannmTn4eckoro OencTems. [OMOreHHbIn n FeTepOFeHHbIIZ
katanna. Metopbl NOBbLIWEHUS SC*)(*)GKTI/IBHOCTI/I TEeXHONOrnyecknx npoLeccos 3a CHeT NMCNONb30BaHUA KaTanm3aTopos.

Tema 4. PacTBOpbI.

PacTBopbl. Cnocobbl BbIpaXeHMiA KOHLEHTpaLUMM pacTBOpPOB. PacTBopbl HESNEKTPONUTOB U X CBOMCTBA. PaBHoBecHs B
pacTBopax 3N1eKTPonnToB. Teopns aneKTPonnTU4eCcKon guccoumaumm. Boga kak pactsopuTenb, BOLONOANOTOBKA.
BonopognHbii nokasartens 1 ero BAMsHWE Ha X04 TEXHONOrm4eckux npoueccos. 'maponns coneit. OCHOBHbIE cryyaum
rnoponusa conen.

IucnepcHble cuctembl. CTpoeHue, knaccuukaLms 1 CBOMCTBa ANCNEPCHbIX cucTeM. MeToabl Nony4YeHUst ANCNePCHbIX
CUCTEM. DNEKTPOKUHETMYECKUE SBNEHUS. Aacopbuus, ee pa3HOBUOHOCTM 1 UCMONb30BaHNE B TEXHONOMMYECKMX
npoeccax.

Tema 5. MNanbBaHMYECKUE INEMEHTDI U pan Hal'lpil)l(eHVIVI MeTannos.

SﬂeKTpO,D,HbIe noTeHumansl. Bo3aHMKHOBEHME NoTeEHUMANa Ha rpaHuue metann - pacTeop. BO,D,OpO,D,HbIVI 3NIeKTpoa.
CTaH,D,apTHbIe 9NIEKTpPOOHbIE NMOTEeHUMalbI. SﬂeKTpOXVIMI/I‘-IeCKI/IVI pan HaﬂpﬂXGHMVI MeTannos. YDaBHeHI/Ie HepHCTa.
["anbBaHu4eckuin anemeHT BonbTa. [anbBaHMYECKUA 9NEMEHT 9K06I/I-,D,aHVI3ﬂ$|. KOHLLeHTpaLLVIOHHbIVI ranbBaHW4YecKumn
anemeHT. 9L1C ranbBaHN4YeCcKOro afieMeHTa.

Tema 6. Koppo3usi MeTannos.

Buabl koppoaun MeTannos. Kopposusi xuMuyeckasl U anekTpoxummyeckas, ux ocobeHHocTn. Cxema anekTpoXUMn4ecKoi
Koppoauun. AHOOHOE OKWCNeHVe MeTanna 1 katogHas nenonsipusaums. Buabl nenonspusauum: KucnoponHas u
BoLopoaHas. Kopposwsi npu KoHTakTe aByx MeTannos. Kopposusi npu HepaBHOMEPHO/ aspaumnn. 3awuta MeTannos ot
KOppo3auun. AHOOHbIE U KATOAHbIE 3alUMTHBIE METANIIMYECKMUE MOKPLITUS. DNeKTpoxmMuyeckas sawmTa. Meton
npotekTopoB. KatoaHas sawwnta. IHrmbutopsl KOpposuu.

Tema 7. 3HeKTpOJWI3 pacTBOpPOB U pacnnaBoOB INEKTPOJIUTOB.

SﬂeKTpOHVI3 pacnnaBoB 3N1EKTPOINTOB. SneKTponma PacTBOPOB 3NEKTPOSIMTOB C PACTBOPUMbIM N HEPACTBOPUMbIM
(I/IHepTHbIM) aHogoMm. NocnenoBaTtenbHOCTb pas3psanokym MOHOB B pacTBopax 1 pacniasax 31EKTPOJINTOB. 3aKkOoHbI
ANeKTponmaa: ﬂepBbII7I, BTOpOI7I 1 06 beaVUHEHHbI 3aKOHbI dDapaJ:Le;l. ﬂpMMeHeHme 9NIeKTponnsaa. ["anbBaHu4eckne
NOKPbITUA.

Tema 8. O6L1Me cBOWCTBA MEeTasoB.

O6uwas xapaktepncTika metannos. MonoxeHne MeTannos B NeproanyYeckoli crucTeme aneMeHToB. Knaccmdpmkaums
MeTannoB. XvMuyeckas CBs3b B MeTaniax 1 cnnasax. Tunbl kKpuctannmdeckon pelnetku. Obuime duanyeckme cBoncTea
MeTannoB. XvMmyeckas akTMBHOCTb METaoB. XapakTepucT1ka MeTanios pPasnuyHbIX SNeKTPOHHbLIX CEMENCTB.

Tema 9. BbICOKOMOﬂeKynﬂprIe coeaunHeHwus.
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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.

JKonorms Yenoseka.

BurocouvnanbHas npupona yenoseka u akonorus. MNpmpoaHbie pecypcbl 3eMu Kak MUMATAPYOWMI (oakTop BbIXNBAHUS
yenoseka. AHTPONOreHHbLIE 9KOCUCTEMBI.

Tema 12. AHTponoreHHble BO3OencTBUS Ha 6buocdpepy.
Knaccudomkaumns 0OCHOBHbIX BUAOB aHTPOMOreHHbIX BO34eNCTBUA. OCHOBHbBIE NCTOYHMKM 3arpsa3HEHNIA aTMOCHEPHOro

BO34yxa. PernoHanbHbie 1 rnobanbHbie 3KONormyeckre NoCneacTBUS 3arpsisHeHUs: aTMocapephbl: obpasoBaHme CMora,
"NapHUKOBbLIN 3CpdPekT", paspylleHne 030HOBOIO C0S, BblNadeHne KMCOTHBIX OOXOEN.

AHTPOMNOreHHble BO3AENCTBMSA HA rnapocdepy n nutocdepy. OCHOBHbIE MCTOYHMKUN 3arpsa3HEHUS rMapocaepb!.
OKonormyeckue NocneacTBns 3arpa3HeHns NPUPOaHbIX BoA. KayecTBo NOBEPXHOCTHLIX Y NOA3EMHbIX BOA. OCHOBHbIE
WCTOYHMKW 3arpsisHeHNs MOYB. 3arpsisHeHne nectuumaamun, MMHepanbHbIMK yo0OpeHnsiMU, HedPTbIo 1
HedgoTenpoaykTamu.

Ocobble B1LbI BO3OENCTBUIA HA Brocgepy.

3arpsisHeHue cpefpl 0TX04aMy MPOU3BOLCTBA M NoTpebneHus. MexaHnyeckne, ousmyeckne, buonornyeckue
3arps3HUTENN. DKCTpEManbHble BO3AENCTBMS Ha Buocdpepy. BnmsiHme ypbaHnsaumm Ha 6uocdpepy. BnusiHue
VOHU3MPYIOWEro U3NyYeHns Ha 06bekTbl OKpyXatowei cpepl.

OCHOBHbIE MPVHLMMbBI OXPaHbl OKPYXatoLel cpeapbl U pauMoHanbHOro NpMpoaononb3osaHns. HopMuposaHve kavectsa
OKpy>XatoLei cpenbl. KONOrM4eCKUA MOHUTOPVHT.

Tema 13. Xo35ANCTBEHHbIN MEXaHU3M NMPUPO.AONO0/Ib30BaHUS M OXpaHbl OKpyXaloLlen cpenbl.
MpuponHbie pecypcbl 1 paumoHanbHOe NPUPOLONONb30BaHME.

Buabl npupononons3osaHus. MNprpoaHble pecypcbl U nx knaccugukaums. OCHOBHblE HAMPaBNEHUS PALMOHANBHOIO
NPUPOLOMNONb30BaAHUS.

OKOHOMMYECKNE OCHOBbI npnpoaoononb3oBaHUA.
OcHoBHbIE NPUHLWXMNbI U SNeMEeHTbl S3KOHOMNYECKOro MexaHn3ma npmpoanononb3oBaHnNAa N OXpaHbl 0pr>Karou.\e17| cpenbl.

SKOMNOro-3KOHOMUYECKMIA YHET NMPUPOAHBIX PECYPCOB 1 KOHTPONb PALMOHANBHOMO NX NCNONb30BaHuWs. MNoHsTWe 0
KOHLIEMLUMM 3KONOro-3KOHOMUYECKOr0 YCTONYMBOrO pasBmTus.

OpraHn3aunoHHO-NPaBOBbIE OCHOBbI OXPaHbl OKPYXalolWen NpPOLHOMA Cpeabl U paLMoHaIbHOTO
NPUPOLONOoNb30BaHUS.

McTouHmKmM skonornyeckoro npasa. [focynapcTBeHHble opraHbl OXpaHbl OKpyXatoLen cpefbl. IKonornyeckas
cTaHbapTnsauus. dkonornyeckas akcneptnsa n OBOC. Skonornyecknini MEHeLXMEHT, ayauT 1 cepTudoukaums.
SKONOrMYECKNA KOHTPOIb U 0BLWECTBEHHBIE SKONOMMYECKNE LBUXEHUS. DKONOrmyeckasi OTBETCTBEHHOCTb 3a
9KONOrnyeckre npasoHapyleHns. MexnyHapoaHoe COTPyAHUYECTBO B 061acTy oxXpaHbl OKpyXatolWei cpenbl.

Tema 14. dkonornyeckas 3alLuTa U oXpaHa OKpyXarloLLLein cpeabl Ha NPeAnpPUATUSIX.
NHxeHepHas akonorvyeckas sawumra.

MprHLUMIManbHble HANPaBNEHUS UHXEHEPHOW 3alUMThl OKpYXKatolwer cpefpl. 9Konornsaums nponssoacTaa. 3awmra
aTMocpepbl OT 3arpsisHeHni. O4NCTKA NMPOMbIWSIEHHBIX U BbITOBBIX CTOYHBIX BOA. MeToabl 04MCTKM. 3awmTa noys.
BuroTexHonorum B oxpaHe okpyxatollei cpefbl. OCHOBHbIe HanpasneHnst 6e30TX04HbIX U MaNOOTXOAHbLIX TEXHOMNOTUIA.
MeToapl nepepaboTky NPOMbILWAEHHBIX 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. PeakumoHHasa cnocobHocTb BellecTB. KNCNOTHO-OCHOBHbIE U
OKNCNNTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA BELLECTB.

2. CTpoeHmMe atoMa 1 xMMmnyeckas CBs3b.

4. PactBopbl.

5. N anbBaHMYECKNE SNEMEHTLI N PAL HAMPSAXEHWIA METANNOB.
6. Koppoaus metannos.

7. OnekTponM3 pacTBOPOB U pacniaBoB 3NEKTPONNTOB.

1. PeakumoHHasa cnocobHocTb BellecTs. KNCNOTHO-OCHOBHbIE U
OKNCNNTENbHO-BOCCTAHOBUTENbHbIE CBOCTBA BELLECTB.

. CTpoeHue atoma 1 xmuMmyeckas CBs3b.

. XvMnyeckas TepMognHaMuka 1 KNHeTumka.

. PacTBopbl.

. [anbBaHW4Yeckne snemMeHTbl U psa HaNPSXXEHUA MEeTannos.

. Kopposus metannos.

. ONeKTPONn3 pacTBOPOB 1 PacMIaBOB 3NEKTPONNTOB.

. Obuwwme cBolicTBa METansos.

. BbicokoMonekynspHble coeanHEeHNS.

. PeakunonHas cnocobHocTb BelecTB. KNUCNOTHO-OCHOBHbIE U
OKUCNNTENbHO-BOCCTAHOBUTENbHbIE CBOMCTBA BELLECTB.

2. CTpoeHmne atoma 1 xMmmnyeckas CBs3b.

3. Xumnyeckas TepMoanHaMuka n KMHeTuka.

4. PacTsopbl.

1. PeakumoHHasa cnocobHocTb BellecTs. KNCNOTHO-OCHOBHbIE U
OKUCNUTENbHO-BOCCTAHOBUTENbHbIE CBOMCTBA BELLECTB.

. CTpoeHue atoma 1 xmmmnyeckas cs3b.

. XuMmnyeckas TepMOANHaMMKa N KNHETUKA.

. PacTeopbl.

. [anbBaHWYeCcKNe ANEMEHTLI N PSAL HAMPSXEHNIA METANOB.

. Koppoausi metannos.

. DNeKTPONn3 pacTBOPOB 1 PacniaBoOB NEKTPONNTOB.

. Obwwe ceolicTBa METansoB..

NabopaTopHble
1 paboTbl OrK-1

o |MncbmeHHas pabota OMK-1

= OONOOTAWN

KoHTponbHas
3 pabota Or1K-1

4 |TectmpoBaHue Or1K-1

ONO O WN

OK-9, OrK-1, OrK-4,

Ok3aMeH AK-16
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dopmMa KoHTpons OueHuBaeMble
dran KOMNETEHLIUM TeMmbl (pa3pernbl) AUCLUMUHBI
CemecTp 2
TeKyLLMI KOHTPO/Ib
11. Obwas akonorus.
1 NabopaTopHble OMK-1 12. AHTponoreHHble BO34eCTBNS Ha Brocdepy.
paboTbl 14. ODkonornyeckas sawmTa n oxpaHa oKpyXxarluen cpebl Ha
npeanpusaTUAX.
10. NpeameT 1 3agayqm 3KONOrnn.
11. Obwas akonorus.
12. AHTpOnoreHHble BO3AeNCTBUS Ha Buocaepy.
2 |TectupoBaHue MK-16, OMNK-4 , OMNK-1  [13. X039NCTBEHHbI MEXaHW3M NPUPOLOMNONb30BAHUS N OXPaHbI
oKpyXxarouen cpebl.
14. Okonormnyeckas 3almTta 1 oxpaHa okpyXatowein cpenpbl Ha
NpeanpuaTUSAX.
OK-9, OrK-1, OriK-4,
3auer AK-16

6.2 OnucaHue nokasarenen u Kputepues oueHuBaHus KOMMEeTeHUMn Ha Pa3INyHbIX ITanax ux q‘.)OpMVIpOBaHVIﬂ,
onucaHve wkKan oueHuBaHuns

lMpooemoHcTpupoBaH
BbICOKUIA YPOBEHb
BNafeHns MaTepmarsnom.
MposiBneHbl
NpPeBOCXOAHble
cnocobHocTn
NPUMEHSTb 3HAHWUS W
YMEHUS K BbIMOIHEHNIO
KOHKPETHbIX 3a0aHuIA.

3a0aHun.
MpucyTcTteytOT
He3Ha4YnTenbHble
owmnobku.
[MponoemMoHcTpMpoBaH
XOPOLWMNIA YpOBEHb
BNaEeHNS MaTepunasnom.
MposiBneHbl cpenHme
CNocobHOCTH
NPUMEHSTH 3HAHNS 1
YMEHWS K BbIMOTHEHNIO
KOHKPETHbIX 3a4aHuniA.

MpwucyTcTtBytoT
cepbéaHble oWwnbku.
MponoemoHcTpupoBaH
yOBIETBOPUTENbHbIN
YpOBEHb BNafeHns
mMaTepuanom.
MposiBNeHbl HU3KKE
crnocobHocTn
NPUMEHSITb 3HAHUS 1
YMEHWS K BbINONHEHNIO
KOHKPETHbIX 3a4aHUIA.

MpoaemoHcTpupoBaH
HeyLoO0BNETBOPUTENbHBIN
YpPOBEHb BnageHus
mMarepuanom.
[MposBneHsbl
HeLOoCTaToYHbIE
CnocobHOCTK
NPUMEHSATb 3HAHUS 1
YMEHUS K BbINOMHEHNIO
KOHKPETHbIX 334aHNA.

Kputepum
®Popma OLLeHUBaHUA 3ran
KOHTpoOns

OTnn4YHO Xopoluo Y nosn. Heyn.

Cemectp 1

TekyLLUA KOHTPONb

NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHne 1 ObopynosaHue u

pabothl MEeTOoAbl MICNOMb30BaHbl (METOAbI NCMOMb30BaHbI [METOAbI HACTUYHO MEeTObl UCMONb30BaHbI 1
npasunbHo. NposiBneHa (B 0CHOBHOM NPaBuibHO. [MCMONb30BaHbI HenpaBWibHO.
npesocxonHas MposiBneHa xopowas  |npaewnbHo. MposieneHa |lMposiBneHa
TeopeTmyeckas TeopeTnyeckas yOOBNETBOPUTENbHAA  |HEYLOBNETBOPMTENbHASA
NnoAroToBKa. NMOAroToBKa. TeopeTumyeckas TeopeTmyeckas
Heobxoaumble HaBblkn [HeobxoauMble HaBblky  [MOAFOTOBKA. NOAroToBKa.
W YMEHWS NOMHOCTbIO (U yMeHWs B OCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKK
OCBOEHbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4aCTUHHO 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.

uensm.
MucbmeHHas  |[paBUNbHO BbINONHEHDI |[paBMIbHO BbINONHEHA (3a4aHuns BbINONHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YEM HAMONOBUHY.| 2
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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 HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
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.
TecTnpoBaHue [(86% npaBunbHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTBEeTOB U1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |[OTBETOB U MEHEE. 4
Ok3ameH Obyuatowniics Obyuatowuniics Obyuatowwniics O6yuatowmiics
obHapyxun obHapyXun nosnHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOTO 3HauMTeNbHble Npobensl
cucTteMaTtunyeckoe n y4ebHO-MpPorpaMMHOro  |y4ebHoO-NPorpamMMHOro B 3HaHNMSAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycrnewHo [matepuana B o6beme, |y4ebHO-NporpamMMHOro
y4ebHO-MPOrpaMMHOro  |BbIMONHWN HeobXo4MMOM Ansi marepwana, nonycTun
marepwana, ymeHue npenycMoTpeHHble LanbHeiwen y4ebbl U [MpUHLMNNANBHBIE
cBOOOLHO BBIMOMHSATL  |NPOrpaMMolt 3aaaHns, |npeactoswein paboTol  |OWWOKW B BbINONHEHWN
3apaHus, YCBOW/ OCHOBHY!O no npogoeccuu, NpenyCMOTPEHHbIX
npenycMoTpeHHble nutepartypy, cnpasuncg c nporpamMmon 3anaHui u
NporpamMmoi, yceomn  |PeEKOMEHLOBAHHYIO BbINONHEHWEM 3aaHuii, [He cnocobeH
OCHOBHYO NUTepartypy n|nporpammoi npenycMOTPEHHbIX NPOLONXUTL 0ByHeHme
3HAKOM C AncunnnnHbl, noKkasan nporpaMM0|7|, 3HakKOM C | NPUCTYNNTb NO
[ONOJSTHUTENbHOW cucTeMatnyeckuii OCHOBHOW NTEPaTypoi, [OKOHYaHNK
nnteparypon, xapakTtep 3HaHui no pekomMeHOoBaHHOM yHMBepcuTeTa K
pekoMeHn0oBaHHOM ancumnnnHe n nporpammor npogoeccnoHasbHom
nporpaMM0|7| CnocobeH K nx OncunnnnHbl, 0oNycTun |AeAaTeNbHOCTU 6e3
OncunnnnHbl, yceoun CaMOCTOATENDbHOMY NOrpewHoCT B 0OTBETE |O0NONMHUTENbHbIX
B3aMMOCBA3b OCHOBHbIX |MOMOMHEHUIO U Ha 3K3aMeHe u npun 3aHATUN NO
MOHSATNIA AncunnnnHbl B 0OHOBNEHUIO B xone BbIMONMHEHUN COOTBeTCTByK)LIJ.eVI
WX 3Ha4YeHun gns HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX ancuunnnunHe.
npvobpeTtaemor paboTbl 1 3a4aHuii, Ho obnanaert
npodpeccuu, npoasun  |npogoeccroHanbHom HeobxoaMMbIMU
TBOpYECKME nesaTefibHOCTW. 3HAHUAMNU ONa nx
crnocobHocTn B yCTpaHeHns nog
MOHUMaHUN, N3N0XKEHUN PyKOBOLCTBOM
N NCnonb3oBaHUNN npenonaesartens.
y4ebHO-NporpaMmMHoro
maTepuana.
CemecTp 2
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
ocBOeHbl. Pesynbtar  |ocBoeHbl. Pe3ynbTar 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
CrpaHnuua 9 n3 27. inn y:.HIf.IB,.EPCHTET
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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
OKUCNNTENbHO-BOCCTAHOBUTENBbHOW OBONCTBEHHOCTLIO.

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.

7. 3anucatb 3NeKTPOHHbIE KOH(UIypaumm cneayowmx atToMoB 1 rpacdomyeckne n3obpaxeHunst nx anekTPoHHbIX OOPMYN B
HOpManbHOM U BO3OYXAEHHOM COCTOSIHUSAX:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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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?

Tema 7. 3ﬂeKTp0ﬂVI3 pacTBOpPOB 1 pacnyiaBoB 3JIEKTPOJINTOB.
NabopatopHas paboTa "dneKTponn3 pacTBOPOB 1 PaCcnIaBoB 31eKTPONNTOB"
NabopatopHasi paboTa

CognepxaHue nabopaTtopHoii paboTbl: 03HAKOMNIEHWE C NEKTPONN3OM BOAHBIX PACTBOPOB C PACTBOPUMBIM 1
HEepPacTBOPUMbIM aHOAOM, MONYyYEHNE LIHKOBOTO MOKPbITUS.

Bonpochl k 3awmTe nabopatopHoit paboTbl.

1. Y70 HasbiBaeTCs anekTponm3om? Buabl anektponmaa.

2. Kakue npoLeccbl NpoTekaloT Ha anekTpoaax npu sneKTponnse pacnnasa xnopuaa Hatpusa?

3. KakoBa nocneposaTenbHOCTb paspsiaa KaTuoHOB Ha KaToae Npw 3NeKTPonn3e BOAHbIX PaCTBOPOB CONen?

4. KakoBa nocnenoBaTtenbHOCTb paspsaa aHMOHOB Ha aHoLe NpU 3NeKTPonvM3e pacTBOPOB COMel C MHEPTHbIM aHO4oM?
MpviBeaMTE NPMMEpPbLI MHEPTHBLIX aHOA0B.

5. Kak npoTekaeT anekTponn3 BOOHbIX PaCTBOPOB COMEN C aKTUBHbIM (PACTBOPVMbIM) aHOAOM?
6. Jatb hopMynMpOBKM 1 3anmcatb MaTeMaT4YECKX NePBbI, BTOPO U 06beANHEHHDIN 3akoHbl Papanes.
7. lNpuMeHeHne snekTponmsa.

KETPOHHBH
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2. NMucbmeHHas paborta

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

MpuMepbl 3a0aHuii ons NMCbMEHHOoW paboThbl.
Tema 1. PeakunoHHasi cnocoBHOCTb BELIEeCTB.

1. CocTtaBbTe chopMynbl coneii: rmppokcoxnopuna meam (1) n rmgpochocgara bapus. Hanuwnte ypaBHeHNs peakuuii
npespaLweHns 3TMX Conel B CpeaHne conu.

2. CocTaBbTe hopmynbl aurnapodoocdata kanbums, rugpokcoxnopuma xpoma (1), kapboHarta kanus.
3. Hanuwwute ypasHeHne peakumm npespateHne rugpokcoxnopua xpoma (Ill) B xnopug xpoma (111).

4. Vicxons 13 ruapokcuia Kanbums u goocqOpHOR KUCNOTbI, COCTaBbTe (DOPMYIbl BCEX TEOPETUHECKU BO3MOXHbIX COME,
Ha30BUTE UX MO MEXLYHAPOLHOW HOMEHKATYPE.

5. PaccTaBbTe KO3gULMEHTHI B YpaBHEHWUMN peakLun METOOOM 3M1eKTpoHHOro 6anaHca. Hanoute okmcnmTens 1
BOCCTaHOBUTENb.

Cr(NOB)2+Br2+KOH—K2CrO4+KBr+KNO3+H20

6. OnpepennTte TUMbl OKUCANTENbHO-BOCCTAHOBUTENbHbBIX peakumin. YKaxumTe OKUCAUTENb U BOCCTAHOBUTENb
a. H2S+8HNO3=H2S04+8N0O2+4H20

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

c. 2Pb(NO3)2=2Pb0O+4N0O2+02

d. 3HNO2=HNO3+2NO+H20

e. NH4NO2=N2+2H20

Tema 2. CTpoeHve atoma 1 XuMm4yeckas CBs3b.

1. Hannwwute nonHble aneKTpoHHbIE DOPMY bl aTOMOB CNELYOWMUX SNIEMEHTOB: XPOM, MNATUHA, BONbgPaM, Xeneso,
kobanbT, HUKenNb, ONI0BO, MapraHeLl, paawii, radoHWii, repmaHuii, 6poM, BUCMYT.

I/I306pa3|/|Te pacnpeneneHne BaneHTHbIX 3/IeKTPOHOB MO KBAHTOBbIM d4yerikam B cTaunoHapHOM n BO36y)KJJ,eHHOM
COCTOSAHUN.

2. YkaxuTte Bce BO3MOXHbIE BaJIEHTHOCTM aTOMOB Ccepbl, hocdpopa 1 xnopa B XMMUYECKMX COeaUHEHMNSX

3. KBaHTOBbIE YKCna: rnaBHoe, opbuTanbHOe, MarHUTHOE 1 cnHoBoe. [atb XapakTepuUcTky, NPUBECTW NPUMEpPDI.

4. Onpenenute TN rmbpuansaummn LeHTpanbHoro atoma B Mmonekynax: CH4, BH3, NH3, BeF2, PCI5. YkaxuTe
reoOMEeTpPMYECKOE CTPOEHNE ATUX MOJIEKYII.

5. Onpepnenute kpaTHocTb 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. YKaxuTte, Kakoi BUA XMMUYECKOW CBSA3W peanvayetcs Mexay atoMamm 3f1eMEeHTOB C NopsaKoBbIMU HoMepamn 1 1 17,
3mn9.

Tema 3. Xummnyeckas TepmoanHammka n KMHeTumka.

1. BbluncnnTe nsmeHeHne ceoboaHol aHeprum Mmb6ca n onpeaennte BO3MOXHOCTb NPOTEKaHMs peakumm npu T = 298
K:

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

CraHbapTHbIe 3HaYEHNS TEPMOANHAMNYECKUX (OYHKLIMIA B3ATb B CMPABOYHMKE.

2. TemnepartypHblii KOadhpULUMEHT peakunmn paseH 3. OnpenennTe, Kak UBMEHUTCS CKOPOCTb peakummn Npw NoBbILEHNN
Temnepatypbl ot 300 K oo 320 K.

3. Paccuntartb sHTanbnuio npespaweHus rpadvTa B anMas, eCnv sHTanbnng cropaHus rpadgura = -393,4 k 1x/monb, a
anmasa = -395,28 kx/monb.

4. MNpun Temnepartype kuneHns beHsona (Tk = 353 K) XmaKocTb U nap paBHOBECHLI. YeMy paBHa SHTPONUS UCMAPEHNS,
€CNnu aHTanbnmsa ncnapeHus coctasnset 34,3 kx/monb?

5. Beiuncnute AG B peakuun n K pasHosecus:
SO2 (r) + NO2 (r) — SO3(r) + NO (r)
CraHpapTHble 3Ha4YeHNs TEPMOANHAMUYECKUX CDYHKLMIA B3STb B CNPABOYHNKE.

Tema 4. PacTsopbl.
1. Onpenennte maccy rugpokcuaa Hatpus, cogepxauytocs B 500 mn ero 1M BogHoro pacrtsopa.
2. Onpepnenute BOOOPOAHLIN NokasaTtens (pH) pacTteopa ruapokcuaa Kanus, MMerowero KoHueHTpaumo 0,01 monb/n.

3. OnpepnenvTe NPOLEHTHYIO KOHLIEHTPaLUMIO pacTBopa, Nojy4eHHoro npu pacteopeHun 50 r Hutparta cepebpa B 150 r
BOAbI.

4. OnpepennTe YACNO MONEN CONSHOM KNCNOTbI, cogepxauumxcs B 500 mn eé 1M pacTteopa.
5 Onpegnenute TnTp pacteopa, cogepxaiero 4 r NaOH B 200 mn pacTtsopa.

6. rlpI/IBe,D,I/ITe npuMmepbl conemn, KOTOpPble noaseprarnTCyd rmaponndy no KatmoHy, no aHMNOHy. Mo KaTnoOHY N aHNOHY
OOHOBpPEMEHHO. Hannwwute YpaBHEHUA peaKLl,VII7I. Kakune conu He noosepraroTcA FI/I,D,pOJ'II/I3y?

Tema 5. ManbBaHUYecKre aNEMEHTDI 1 PS4 HANPSXXEHUI METANNOB

1. CocTaBbTe CxeMy ranbBaHU4YeCcKoro aneMeHTa Bonbta, 06pa3oBaHHOro LIMHKOBLIM U MArHUEBLIM 3NEKTPOLAMN.
Hanuwwute ypaBHEHNs aneKTPOAHbIX MPOLLECCOB.

3AE
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2. Bbluucnute 3.4.C. ralbBa@HN4YEeCKOro aneMeHTa:

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

Hanvwwute YpaBHEHNA aneKTpogHbIX Npoueccos, |/|306pa3|/|Te CXeMy raibBaHM4eCcKoro ajieMeHTa.

3. CocTaBbTe CXeMbl OBYX ralbBaHN4eCKNX 31eMeHTOB, B OO4HOM 13 KOTOPbIX Melb 6b|ﬂa 6bl Katonom, a B pyrom aHoOoom.
Hanunwwute ONSa KaXnoro n3 aTux aneMeHToB 3N1EKTPOHHbIE YpaBHEHUA peaKLl,VIVI, npoTekawwnx Ha aHoaoe n Kkatone.
Paccuutainte 9.0.C. 3TUX raibBaHN4EeCKMNX 3NIEMEHTOB ONdA CTaHOaPTHbIX yCJ'IOBVIVI.

4. Bbluncnute 3.4.C. ranbBaHNYECKOro afeMeHTa:
Mg / MgSO4, 0,1M // CuS0O4, 0,1M / Cu.
HanuwwnTe ypaBHeHNs anekTPOAHbIX MPOLIECCOB, N306pasnTe CXeMy rafbBaHN4YECKOro afieMeHTa.

5. CoctaBbTe CXeMy ranbBaHN4ECKOro anemeHTa BonbTa, 06pa3soBaHHOro MELHbBIM M LIMHKOBBLIM 3nekTpogamu. Hanvwnte
ypaBHEHMS 3NEKTPOLHbIX MPOLIECCOB.

Tema 6. Kopposuns metannos

1. Xenes3o HaxoOouTCcs B KOHTaKTe:

a. C 0ONOBOM,;

b. ¢ unHkom.

YkaxuTe, kakol metann byaeTt oKUCNSITbCS B KaX4OM U3 3TUX ciydaes. HanuwmTte cxeMy KOPPO3MOHHbIX MPOLIECCOB BO
BNAXXHOM BO3yXe U B paCTBOPE CEPHOMN KMCNOTHI.

2. Kakoe nokpbiTue metanna Ha3biBaeTCs aHOLHbIM U Kakoe KatooHbiM? Ha3oBnTe HECKONBKO METannoB, KOTOpPbIE MOTyT

CNY>XWTb AN aHOAHOMO M KaTOAHOro NoKpbITUSA Xenesa. CocTasbTe ypaBHEHNS aHOAHOMO 1 KaTOAHOro NPoLLEeccos,
NPOUCXOASWMX NPY KOPPO3UK Xenesa, NOKPbITOro LMHKOM BO BaXHOM BO34YyXeE.

3. [lBe xxene3Hble NNacTuHbI, YaCTUYHO NOKPbITbIE 04HA ONOBOM, Apyras Mefbto, HaX04ATCA BO BNaXHOM Bo3ayxe. Ha
Kakow 13 3TMX NNacTMHOK BbicTpee obpasyeTtcs pxarumHa? MNouemy?

CocTaBbTe ypaBHEHMS MPOLLECCOB KOPPO3UM STUX NAACTUHOK.

4. B yeM 3aknio4aeTcs CyWHOCTb NPOTEKTOPHON 3alUMThl METANNOB OT Koppo3un? MNprseanTte NpumMep NPOTEKTOPHOIA
3awunThl Xenesa B HeWTpanbHon cpene

CocTaBbTe 9NeKTPOHHbIE YPaBHEHNS aHOAHOMO U KaTo4HOro NpoLEeccos.

5. Ob6bsACHNTE, MOYEMY OLIMHKOBAHHOE XENe30 BO BNAaXXHOM BO3[yXe HE KOPPOAMPYET faxXe NPU HapyLWeHUW NOKPbITUS, a
ny>XeHoe Xene30 (MOKPbITOe TOHKUM CTOEM 0/10Ba) ObICTPO NMOKPLIBAETCS PXABYMHOIA.

HanuwmnTe cxeMy KOPPO3MOHHBIX NPOLLECCOB.

6. Xene3o nokpbITo HYKeneM. Kakoil n3 Mmetannos 6ynet KOppoLMpPOoBaTh B Clydae paspyleHns MOBEPXHOCTW NOKPbITUS?
HanuwmnTe cxeMy KOPPO3MOHHBIX NPOLECCOB:

a. BO BNaXHOM BO3ayxe; b. B pactBope CONSHON KNCNOThI.

Tema 7. DnekTponua pacTBOPOB M PacniaBoB 3M1eKTPONNTOB

1. OnekTponna BogHOro pacteopa cynbchara meam () npononxancs B tedyeHne 1 yaca npu cune Toka 1 A. Onpenennte
Maccy menu, Kotopas BblAeNMTCS Npu anekTponuae. Hanuwnte ypasHeHUS 3NeKTPOOHbIX MPOLECCOB.

2. Boluncnute skBuBaneHT XxpoMma, y4mTbiBas, YTO NpK NPONyCcKaHUM Yepes pacTBop ero conu toka cunoit 10A B TedeHune
30 MMHYT Ha katofe Bblaenunochk 3,25 r xpoma.

3. Hanuwwute ypaBHeHMs peakuumit, NpoTekawmnx Ha SNeKTpoaax npu anekTponn3e BOAHOro pacteopa HUTparta HUKens:
a) ¢ rpachTOBLIM aHOAOM; 6) C HUKENEBbIM aHOLOM.

4. ONeKTponM3 pacteopa xiopuaa umHka npoBoauTCcs C HEMTpanbHbIM aHOLOM B Te4eHne 6 Yacos npu cune Toka 3A.
HanvwunTe ypaBHEeHWs an1eKTPOAHbIX NPOLIECCOB 1 BbIYUCAUTE KONNYECTBA BELWECTB, BbIOENMBLUMXCS HA 3NeKTpoaax.

5. Yepes pacTBop cynbhata xenesa (Il) nponyckanu tok cunoi 13,4 A B TedeHme 1 yaca. Onpenenntb KONM4eCcTBo
Xenesa, KOTOpOoe BblAENMIOCh Ha Katole, eCnv Bbixod Mo ToKy 6bin paBeH 70%. HanuwwnTte ypaBHeHNs peakuuii,
NPOTEKaWNX Ha MHEPTHbBIX 3NIEKTPOAAX.

6. HannwwuTte ypaBHeHus peakumit, NpoTeKaowmnx Ha MHEPTHbBIX aNeKTpoaax Npy sSNeKTponnse pactsopa xnopuga
MarHusl. CKONbKO BPpEMEHN HEOBXOAMMO BECTY 3NEKTPONN3 Npur cune Toka 2 A, 4tobbl Ha KaTofe Bblaenunoch 2,43 r
BelecTsa

Tema 8. Obwue ceoicTBa METANOB.
1. OxapakTepusyiTe TMN XMMUYECKON CBSA3M B METANNAX W CrjaBax.

2. Kakve npoaykTbl obpasytoTcst Npu B3anmonencteum cynbgoata meam (CuSO4) ¢ umHkom? Hanvwute ypaBHeHue
peakuum, COCTaBbTe 3NEKTPOHHBbI HanaHc.

3. MpuBennTe NpuMepbl METANNOB, A4J1S KOTOPbIX XapakTepHa peakuusi: Me + nHCI = MeCln + H2 . OTBeT 0b0ocHYyiiTe.
4. Kakvnm cnocobom oCylecTBASETCS NPOMBbIWNEHHAS 04MCTKA Mean OT npuMecein? MNpuBeaute ypaBHEHUS peakLmiA.

5. MNpuBeonTe npyMepbl METANN0B, KOTOPblE B3aMMOAEWNCTBYIOT C BOLOW NPM KOMHATHOW Temnepartype, Npu HarpeeaHuu.
CocTtaBbTe ypaBHEHNS peakLunii.

Tema 9. BbiICOKOMONEKYNSpHblE COEANHEHNS.

1. OnpepenuTte cTeneHb nonumepusaumn obpasua nonvsuHunxnopuaa [CH2 - CH(CI) -]n co cpenHei monekynsipHol
maccon 62500.

KETPOHHBH
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2. Hanuwmite peakuuy nonyYeHust NONMBMHUIXIOPWUAA, NONNSTUNEHA, NONUMPONUIEHA, NONNTETPATOPITUNEH],
nonMMeTUnMeTakpunara.

3. MpuBennTe NpuMepbl KapboLENHbIX MONUMEPOB.

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

5. OnpepennTe cTeneHb nonumMepuaaumm obpasua nonmnponuneHa co cpenHe MmonekynsapHoi maccor 210000.
3. KoHTponbHas pabora

Tembl 1,2, 3, 4

Mpvmep 3apaHnii onst KOHTPONbHOW PaboTh

1 CocTaBbTe CTPYKTYpHbIE hOpMy/bl 1 faiTe Ha3saHusa cneayowmnm coeamHeHmsam: AIOH(NO3)2, (CaOH)2CO3,
FeHSOA4.

2 YKaxuTe 3HaYeHns KBAHTOBbIX YACEN ANS 9NeKTPOHOB 6p2. OnpenennTte, Kakow 9TO 31IEMEHT N COCTaBbTe Ero
3ANEKTPOHHYIO doopmyny.

3 Ykaxute Tun rubpuansaumm LEHTPANbHOro atoMa 1 NpoCcTPaHCTBEHHYIO KoHdurypauuo monekyn NH3, CH4.
4 PaccTaBbTe K0athdULMEHTE METOOOM aNeKTPOoHHOro HanaHca:

MnO2+KCIO3+KOH—K2MnO4+KCl+H20

5 TemnepatypHbIii KOAhPULMEHT peakumnn paseH 2. Onpenennte, Kak U3MEHUTCSA CKOPOCTb peakLmm Npwv NoBbIlWEHUN
Temnepatypbl ¢ 273 K go 293 K.

6 Bbluncnute nameHeHve cBobonHon aHeprum Mb6ca u onpenennTe BO3MOXHOCTb MPOTEKAHNS peakumy B CTaHAAPTHbIX
YCNOBMSIX:

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

CraHpapTHbIe 3Ha4YeHNS TEPMOANHAMUNYECKUX (OYHKLMIA B3ATb B CMPABOYHMKE.

7. YKkaxute 3Ha4eHns BCEX KBaHTOBbIX Yncen ans anektpoHos 5f11 n 6d8.

8. CocTaBbTe ypaBHEHWNS peakuunii Nony4eHnst Xxnopmnaa MarHus:

a) OeCTBMEM KUCNOTbl Ha MeTann

6) nelicTBEM KMCNOTbI HA OCHOBAHMWE

B ) OEliCTBMEM CONMN HA CONb.

9.HanucaTtb ypaBHeHMS peakumii, C MOMOLLbKO KOTOPbIX MOXHO OCYLWECTBUTb CNeayowme npeBpaleHns:
Fe — Fe2 O3 — Fe2 (S04)3

CaCO3 —» CO2 - NaHCO3 — Na2CO03

10.YKaxuTe , C KakKuMy U3 NEepPeHnCNeHHbIX HUXe BelwecTB ByaeT pearmposatb consiHas kucnota: N205, Zn(OH)2, CaO,
AgNO3, H3PO4, H2S0O4. CocTtaebTe ypaBHEHMS peakumii.

11. CocTaBbTe ypaBHEHUS peakLmil NOy4eHns Xnopuaa MarHms:

a) OeACTBMEM KUCNOTbl HA MeTann

6) nencTBrEM KMCNOTbl HA OCHOBAHME;

B) OENCTBMEM CONW Ha COfb.

12. HanvwmTe nonHbie aneKTPOHHbIE hOPMyNbl aTOMOB XPOMa U MNaTWHbI, YKaXute KBaHTOBbIE Yucna.

4. TectupoBaHue

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

MpuMepbl TECTOBbLIX 3a4aHUIA.

1. Ykaxute, Kak U3MEHUTCS CKOPOCTb peakummn: 2S02+02 = 2503 npwv NoBbIWEHNN OaBNeHNs B cucteme B 3 pasa:
. 1. yBennyutcsa B 18 pas

. 2. ysenuyutcs B 9 pas

. 3. yBenuyutcs B 6 pas

. 4. yBenunyutcs B 27 pas

[ G G G

2. Bce BO3MOXHbIE 3HAYEHNSA MAarHUTHOrO KBAHTOBOMO YMcna ans anekTpoHoB f -noaypoBHS:
2.1-2;-1;0;1;2

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

23.0;1;2;3;4

2.4.-1;0;1

2.5.-1/2; +1/2

3. Mnaponunay TonbKo Mo KaTUoHy noaBepraeTcs conb, 06pa3oBaHHas:
3.1. cnaboii KUCNoTol U CUNbHBIM OCHOBaHUEM

3.2. CUSIbHOI KUCNOTOM 1 cnabblM OCHOBAHUEM

3.3. CUNBbHOWN KNCNOTOW U CUMTbHBIM OCHOBaHUEM

3.4. niobas conb

4. MonsipHas KOHLEHTpaumsa pacTeopa, cogepxauwero 0,98 r cepHoit kucnotel B 100 M1 pacteopa, paBHa:
4.1.0,1 mons/n

am PAEKTPOHHBH
Crpanuua 14 us 27. Bl YVHUBEPCHTET
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4.1. 2 monb/n
4.3. 4 monb/n
4.4, 0,5 monu/n
4.5, 0,20 monb/n

5. "ToHnXeHne naBneHns HacCbIWEHHOro napa pacTBopUTENs Had PacTBOPOM NPOMNOPLMOHANbHO MOMbHOW Jone
pacTBOpPEHHOro BelwecTsa".

MNpvBeaéHHOE BbipaxkeHue npeacTtasnseT coboi
5.1. 3akoH Necca

5.2. 3akoH Payns

5.3. 3aKoH dapages

5.4. 3akoH Oma

5.5. npyvHumn Maynu

6. KpatHoCTb CBSI3U B MOMeKy/e a3oTa paBHa
6.1.1
6.2.2
6.3.3
6.4.5
6.5.0

7. B ypaBHeHUn peakumm

FeSO4 + KMnO4 + H2S504 = Fe2(S04)3+ K2504 + MnSO4 + H20
KO3(PPULIMEHT Nepen CepHO KUCNOTOW paBeH:

7.1.8

7.2.5

7.3.4

7.4.3

7.5.2

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

8.2. pacteopa xnopuga megu(ll) ¢ xenesom

8.3. xxenesa c CoOnsHOM KUCNOTOW

8.4. okcmpa xernesa c CONSHOM KUCNOTOW

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

9.2. HCI+NH40H

9.3. CuCI2 + NaOH(HepocTaTok)

9.4. FeSO4 + KOH(136biTOK)

9.5. Ca(OH)2 + HNO3

10. YkaxuTe BelecTsa, B BOAHbIX pacTBOPax KOTOPbIX PACTBOPSETCS rMOPOKCUL, aNtOMAHUS:
10.1. KOH, H2S504

10.2. NaOH, NaCl

10.3. NaNO3, KClI

10.4. H2S04, K2504

11. HassaHue coegnHeHus Cu(H2As0O4)2 no mexayHapoaHON HOMEHKNaType:
11.1. OurnopoapceHat meau (1)

11.2. QurnopokcoapceHat meaum (1)

11.3. OurngpoapceHat meau (1)

11.4. OurnopoapceHut meau (1)

12. B Monekyne HeKOTOPOi KUCNOW CONMN COAEPXUTCS aTOM BOLOPOA, CNOCOBHbLIN K 3aMelleHnto Ha MeTtann. Mpu
3amelleHnn obpasyeTcst dpocdoat Kanbumsl. HassaHne ncxoaHom conu:

12.1. F'mapokcodocdar kanbLus

12.2. durnaopokcodpocdar kanbums

12.3. N'mapodochut Kanbums

12.4. F'maopodpocdpat kanbums

KETPOHHBH
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13. Mpwn NpoTekaHnM Toka Yepes NoCnefoBaTeNbHO BKIKOUEHHbIE 3NIEKTPONM3EPLl C pacTBOpaMu HUTparta cepebpa n
cynbgpata meau (1) B nepsom anektponmaepe Bolaenunocb 1,118 r metannuyeckoro cepebpa. Macca mean,
BblOENMBLIEACS 3a 3TO Xe BPeMs BO BTOPOM 3NeKTPonn3epe, pasHa:

13.1.0,331r

13.2. 0,662 1

13.3.0,438r

13.4.0,536r

13.5.0,213r

14. OnekTponM3 BOOHOro pacteopa Cynbgara HUKens NpoBoOAMNACS B TedeHme 1 yaca npu cune toka 2 A. Macca Hukens,
KoTopas Bbloenunach Ha katoge, paBHa

141.22r

14.2.44r

143.6,8r

144.8,7r

145.05r

15. [Insa NpOTEKTOPHOM 3alnTbl XENe3HbIX N34ennii 0T KOPPO3un B HENTPanbHOW BOOHOW Ccpede MOXET NPUMEHSATLCS:
15.1. kobanbt

15.2. onoso

15.3. marnun

15.4. Hukenb

15.5. Mmegb

16. CtanpaptHas 3C ranbBaHnyeckoro anemeHTa Zn/ ZnCI2 // AQNOS3 / Ag paBHa:
16.1. 1,56 B

16.2. 0,80 B

16.3.-0,78 B

16.4.0,65B

16.5.1,25 B

17. MpoueccoM, KOTopbIi XapakTepuayeTcst HaubobLIMM BO3PaCcTaHWEM SHTPOMWU, SBASIETCS:
17.1. oxnaxneHue

17.2. HarpeBaHwue

17.3. ncnapeHve

17.4. koHOeHcauuns

17.5. kpucrannunaaums

18. LleHTpanbHbIl aTOM HaXOAUTCS B COCTOSIHUM SP3-rnbpuansaumny B MOnekyne
18.1. BeClI2

18.2. CCl4

18.3. AICI3

18.4. BH3

9K3ameH

Bonpochbl K ak3ameny:

1. CoBpemMeHHas Teopus cTpoeHms atoma. KopnyckynspHO-BONHOBbIE CBOWCTBA dNIEMEHTAPHbIX YacTuL. YpaBHeHUe e
Bpoiins. MNMpuHuun HeonpeneneHHoctu ei3eHbepra.

2. BonHoBas pyHkuUms. YpaBHeHue WpeauHrepa.

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

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

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

6. MpMHUMNbI 3aN0NHEHNS1 aTOMHbIX opbuTanein aToMoB: NpuHUMN MNaynu, npaewno XyHaa, NPUHUMMN MUHUMYMa SHEPTUU.
7. MakcumanbHas eMKOCTb 3HepreTM4eckux noaypoBHen. DNeKTPOHHbIE (POPMY/bl CTPOEHMS aTOMOB 3N1EMEHTOB.
padgonyeckoe n3obpaxeHne SNeKTPOHHOrO CTPOEHNS aTOMOB.

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

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

10. KoBaneHTHasi nonsipHas xmMmuyeckas CBa3b.
11. VloHHas xumnyeckas ces3b. BooopoaHas cBa3b.

CtpaHunua 16 ns 27.
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12. Cnocobbl NepekpbIBaHNS 3NEKTPOHHBIX 06M1aK0B: G-CBS3U U TI-CBSA3M.
13. Mmbpuansauns atoMHblx opbutaneit. Tunel rMbpuamsaumm opbutaneli n NPOCTPAHCTBEHHOE CTPOEHNE MOMEKY.
14. MeTogn monekynsipHeix opbutanein (MO JIKAO). OcHoeHble nonoxeHust metona MO JIKAO.

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

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

17. 3akoH Mecca n cneacTene ua Hero. Pacyet U3MeHeHNs SHTaNbNMn peakumnm. K30TEPMMYECKUE N SHOOTEPMUYECKNE
peakumu. dHTanbnuns 06pasoBaHNs BELWECTBA.

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

19. DHeprus MmMb6ca 1 eé 3MeHeHWe B XO4€ peakuuu. YCnoBrne caMmonponsBoibHOMO NPOTEKAHNS XUMUYECKUX PeaKLA.
Cnocobbl pacyeTa aHeprum 'mb6ca. dHeprusi Mmbbca 06pasoBaHNs BELECTB.

20. Xumunyeckas knHetmka. 3agadm XMMM4ecKkor KUHeTnk. CKOPOCTb XMMMYECKOW peakLmu.

21. 3aBMCUMOCTb CKOPOCTM XMMWUYECKOW peakLmn OT KOHLEHTpauun 1 ot Temnepatypbl. KNHeTMYECKOE ypaBHEHME.
KoHcTaHTa ckopocTtu peakumm.

22. Xumunyeckoe pasHosecue. KoHcTaHTa pasHosecus. CMelueHne xummnyeckoro pasHosecus. MNpuHumn Jle-llatense.
23. Crnocobbl BbIpaXEHUsS1 KOHLEHTPaLMW PacTBOPOB.

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

25. BoaopoaHblin nokasatenb (pH).

26. N'moponus coneii. PasnuyHble npuMepbl rMOponnsa: rmaponns coneli, o0bpasoBaHHbIX cnabblM OCHOBAHNEM U CUTbHOW
K1CNoTol, cnaboi KUCNOTOM U CUNbHBIM OCHOBaHWEM, cnaboil KUCNOTON 1 cnabbiM OCHOBAHWEM.

27. lncnepcHble CUCTEMBI: BLICOKOAMCNEPCHbIE, CPeLHeAMCNEPCHbIE, rpyboamcnepcHble. CBOMCTBA KONNOMAHBIX
pacTBOpPOB.

28. OxmcnnTenbHO-BOCCTaHOBUTENbHBIE peakumn. CTeneHb okucneHns. Okncnutenm n socctaHosutenn. Meton
3neKkTpoHHoro 6anaHca.

29. Tunbl OKUCNNTENBHO-BOCCTAHOBUTESbHBIX PeakLUnii: MEeXMONEKYNAPHbIE, BHYTPUMONEKYNSAPHbIE, peakuunm
CaMOOK/CNEHNA-CaMOBOCCTAHOBIEHUS (ANCNPONOPLIMOHNPOBAHMS).

30. OnekTpoaHble noTeHumanbl. MexaHn3M BO3HUKHOBEHWS 3NeKTPOAHOro NoTeHumMana Ha rpaHyiue Metanni-pacteop.
31. BogopoaHsiin anektpod. CtaHaapTHbIE 3NeKTPOAHbIE NOTeHUumanbl. YpaBHeHne HepHcra.

32. Pag HanpsixxeHu MeTannos.

33. anbBaHW4ecknii anemeHT BonbTa.

34. FanbBaHWYeckuii anemeHT Skobu-IaHnans.

35. KOHUEHTpaLMOHHBIA ranbBaHnyeckuin anemeHT. 9C ranbBaHN4eCKOro anemMeHTa.

36. Koppo3us MeTtannos. XuMmnyeckas v anekTpoxmMmyeckas Koppoaus. Cxema aneKTpoXMNYECKOn KOpPo3nu.
Jenonspusaums KncnoponHas u BoOOOpoaHas.

37. Koppo3us npu KoHTakTe AByx MeTannos. Koppo3us npyu HepaBHOMEPHOI aspaumm.

38. 3awwuTta Mmetannos OT KOPPO3uN. AHOIOHbIE 1 KAaTOAHbIE 3aWMTHbIE MeTanIm4eckue nokpbiTusa. Meton npoTekTopos.
NHrmbutopbl Kopposumu.

39. OnekTponu3 pacnnaBoB 31EKTPONNTOB.

40. SnNeKTPoNnM3 pacTBOPOB ANEKTPONUTOB C HEPACTBOPUMbIM (MIHEPTHBIM) aHOLOM.

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

42. 3aKOHbl 9NeKTponn3a.

43. Obwue ceoiicTBa MeTannoB. Cnocobbl Nony4eHns MeTansos.

44. OCHOBHble Knaccbl HEOPraHNYecknx coeanHeHnin. OKCuabl: KUCNOTHbIE, OCHOBHbIE, aMdPOTEPHbIE, He3pas3nunyHble.
HomeHknaTypa v cBoicTBa OKCUO0B.

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

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

47. Conu: ocHOBHbIe, KUCTble, cpeaHne (HopManbHble). HomeHknaTypa, crnocobbl nony4yeHust conein. Xummyeckue
csorcTBa coneit. CTpyKTypHble oOpMynbl CONeil.

48. MNonnmepsbl. Knaccudprkauus nonmepos.

49. MeToapl nonyyeHmnda opraHn4eckmnx CUHTeTn4eCknx nonmmepos. I'IonMMepmsaum, nonukoHoeHcauus. CteneHb
nonnMepmnsaunn.

50. BaxHeiiwune nonuMepbl: NOAM3TUEH, NONMMNPONUIEH, MONMBUHUNXIOPWA, TEQONOH (doToponnacT-4),
nonMMeTUnMeTakpunar.

CemecTtp 2

TekyLUn KOHTPONb

1. TabopaTtopHbie paboTbl

Tembl 11,12, 14

NabopaTopHas paboTa "VIamepeHue KOHLEHTpaL My BPeaHbIX BEWeCTBa B BO34yXe".

ConepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHME C METOAOM U3MEPEHUS KOHLIEHTpaLuy BpeaHbIX BEIECTB B BO3OYXE
C NMOMOLLbIO MHAMKATOPHbIX TPYOOK.

Bonpocbi k 3awmTe nabopatopHoi paboTbl.
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Mporpamma gucumnnuHbl "Xumns n akonorus"; 15.03.01 "MawuHocTpoeHue".

1. CocTaB 1 CTpoeHMe aTMocaepbi.
2. 3arpssHeHne atMocdoepbl, BULbl 3arps3HEeHNs: eCTECTBEHHOE, aHTPOMOreHHoe, MeCTHoe, pernoHansHoe, rnobansHoe.

3. OCHOBHbIE MCTOYHUKMN 3arpasHeHns atMocpepHoro sosayxa.

NabopaTopHas paboTa "OnpeneneHve pacTBOPEHHOro B BoAe kucnopona”.

ConepxxaHue nabopatopHoi paboTbl: 03HAKOMNEHUE C METOLOM OMNpeAeNneHns KUCnopona, pacTBOPEHHOrO B BOAE
(MeTonom BuHknepa).

Bonpocebl k 3awute nabopaTtopHoii paboTbi:

1 Skonornyeckune npobnembl BOOOMNONb30BaHNSI.

2 3arpsasHeHne NOBEPXHOCTHbIX BOAOEMOB. Buapl 3arps3HeHns NOBEPXHOCTHbIX BOL.

3 MNpouecchl, BAMsOWmMe Ha coaepxaHne pacTBOPEHHOro KMCNopoaa B BoAe.

4 Knaccudprkaums Bog B 3aBUCMMOCTM OT COAEPXaHNA PacTBOPEHHOrO K1cnopoaa.

5 OcobeHHocTn oT60pa Npob BoAbl 4NS ONPEenENneHns CoaepXaHns pacTBOPEHHOro kucnopoaa. CywHocTs MeTona
BuHknepa.

NabopatopHas paboTta "lMepMaHraHaTHasi OKMCNSIEMOCTb BOAbI".

CopnepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHUE C METOLOM OMNPEAENEHNS NeEPMaHraHaTHON OKMCNSIEMOCTU BOAbI
(meTonom Kybens).

Bonpoch! k 3awmTe nabopatopHoi paboTbl:

1 Xumunyeckoe notpebneHme kucnopoaa (XMK).

2 MNepmaHraHaTHas 1 BuxpomaTHasi OKUCNSIEMOCTb BOAbI.

3 Knaccndomkaumsa npupoaHbix BOL B 3aBUCUMOCTU OT BennymHbl XIK.

4 CywHocTb MeTona Kybens.

NabopatopHas paboTa "OnpeneneHne XecTkocTh Boabl".

CopnepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHME C METOAOM ONpeaeneHuns obuei XecTkocT BOabI.
Bonpochl k 3awmTe nabopatopHoi paboTbl:

1 XecTkoCTb NPUPOAHLIX BOA, €OMHMULIbI XXECTKOCTH.

2 Bugpl xectkocTu: kapboHaTHas, HekapboHaTHasl, ycTpaHsiemas, HeycTpaHsiemasi, oblas XecTkoCTb.
3 Knaccudpmkaumsi NpMpoaHbIX BOA MO BEIMYUHE XECTKOCTU.

4 Cnocobbl ycTpaHeHUsl XecTKOCTH BoApbl.

NabopatopHas paboTa "OnpeneneHve oblweit Weno4yHoCTV BoAb!".

ConepxaHue nabopaTtopHoi paboTbl: 03HAKOMEHNE C METOLOM onpeaeneHns obwen Weno4yHoCT BoAbI.
Bonpochl k 3awute nabopatopHoit paboTbi:

1 Weno4yHoCTb NPUPOAHbLIX BOA.

2 Obuwas n kapboHaTHas WenoYHOCTb BOLbI.

3 CywHOCTb TUTPMMETPUYECKOTO METOAA ONPELENEHNS WENOYHOCTM NPUPOLHbIX BOA

4 lNMpouecc 3akMcneHns NOBEPXHOCTHbLIX BOJOEMOB.

NabopatopHas paboTta "OnpeneneHne coaepXaHus ocTaTo4yHOro xnopa B Boae".

CopepxaHue nabopatopHoli paboTbl: 03HAaKOM/IEHVE C METOAOM OrnpeAeneHns CoaepXaHus 0CTaTo4yHOro xaopa B BoAe
nocne eé n0e3vHOUUMPOBaHNS.

Bonpocebl k 3awute nabopaTtopHoit paboTbi:

1 TOKCUYHbIE MPUMECU B NMUTLEBON BOAE: UCTOYHMKM NMOCTYMAEHWS, METOAbI KONIMYECTBEHHOIO OMNpPELENeHNs.

2 XnopupoBaHve BoLbl; peakumu, NpoTekaroLwme npy XnoprupoBaHun.

3 MoTeHumanbHas aKonornyeckas onacHOCTb XNOPUPOBaHMUS BOIbI.

4 VlopomeTpuyeckuii Metoa onpeneneHns coaepXaHns 0cTaTo4HOro X1opa B BOAe.

5 AnbTepHaTnBHbIE MeTOAbl 06e33apaxkBaHUs BOObI.

NabopatopHas paboTa "KncnoTHOCTb NoyBbI".

CopnepxaHue nabopaTtopHoi paboTbl: 03HAKOMIEHUE C METOLOM OMNPELENEHNS aKTyanbHON, 0OBMEHHON 1
rMOPONUTNYHECKOI KNCNOTHOCTA NMOYBbI.

Bonpocel k 3awute nabopaTopHoii paboTsi:

1 Bubl KNCNOTHOCTY MOYBbI.

2 dakTopbl, 06ycnoBnMBaloWmMe akTyanbHyo, 0OMEHHYIO, TMAPONUTUHECKYH KUCNOTHOCTb.

3 MeToabl onpeneneHns KUCNOTHOCTY MOYBbI.

2. TectupoBaHue

Tembl 10, 11,12, 13, 14

MprMepbl TECTOBbIX 3a4aHni
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Mporpamma gucumnnuHbl "Xumns n akonorus"; 15.03.01 "MawuHocTpoeHue".

1. Okonorus - 310 Hayka
+! 0 B3aMMOOTHOLIEHNM OPraHM3MoB Mexay Coboii 1 ¢ oKpyXatoLei cpenoi (B TOM Yncne MHOroobpasue B3anMOCBA3ei
UX C Opyrumm opraHmaMamm n coobiectsamm)

-1 0 XUBOTHOM MUpe
-1 0 3eMHOI atMocdepe, ee CTPOeHWW, CBOMCTBAX M NPOUCXOAOSILNX B HEN npoLieccax
-1 0 3aKOHax B3aMMOOTHOLWEHNS Buocdepbl U YENOBEYECTBA, YETOBEYECKNX NOMNYNALMiA

2. K10 13 HMXe nepevmcneHHbIX y4eHblX BBEN B HAyKy TEPMUH "akonorna"?
-: B.BepHanckuii

+: O.l'ekkenb

-2 A.TeHcnu

-1 HO.NMnbunx

3. B cocTtas atmocdepbl BXOONT ...
+: Tponocdepa

- rngpocgoepa

- nepocdpepa

- nuTocdoepa

4. Brocdgepa oTHoCUTCS K
+: rnobanbHoli aKocucTeme
-1 Me303KkocucTeme

-: MUKpPO3KOCUCTEME

-: MakpoakocucTeme

5. Yrnepon BbIXOLMT M3 KPYroBopoTa BELeCTB, 06pa3ys ocafoyHble nopobl, B OOpMe ...
-1 cynbgpaTa Kanbuus

- HUTparTa Kanbums

+: KapboHara KanbLus

-1 cynbgompa Kanbuus

6. CywHocTb yyeHus B. BepHanckoro 3akio4aeTcs B ...

- BblAENEHNM [MaBHbIX 9KONOrMYeckmx npobnem

-1 BblAENIEHNN OCHOBHbIX CDYHKLWIA nMTOCdEepbl

-: MPU3HAHWW NCKITIOHYUTENbHOM PONK MOYBbI B NpeobpasoBaHny obnvka nnaHeTs

+: MPU3HAHNU NCKNIOYUTENBHOM PONK XMBOrO BelecTBa, npeobpasytolwero obnuk nnaHeTol

7. Cnctema, CoCTosAWas 13 OpraHn3mMoB pasHbIX BUAOB U cpeabl 06uTaHus, ocywecTenstowas 06MeH BEWeCTBOM 1
aHeprvern Mexay HUMK -3T70

+: 9KocucTema

-: BuoueHo3

-1 aKoTon

-: 6buoreoLieHo3

8. Mpouecchbl, xapakTepHble 4N NPUPOAHBLIX 9KOCUCTEM:

-: NPOLYLMPYET 1 pacxomyeT AUOKCUL yrnepoaa npu CXUraHnm UCKONaemoro Tonnmea
-: noTpebnsieT u NpeobpasyeT IHEPruio UCKONAEMOro UK SAEPHOrO TONuBa

-: pacxogpyeT 1 npeobpasyeT opraHnyeckoe BewecTBo 6e3 HakonneHus

+: nonyyaeT, npeobpasyeT, HakannMeaeT CONMHEYHYIO 3HepPruio

9. Mpynna opraHnWaMoB, NPeACTaBUTENM KOTOPOM B 61OreoLieHo3e HaunHaloT Npeobpas3oBaHne CONHEYHOM aHepruu,
Ha3blBaeTCS

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

10. Ha kaxaoM npeabloywem TporyeckoM YpoBHE KONM4YecTBo BroMacehl, CO34aBaeMoi 3a e AMHNLY BPEMEHN, ...
+: 6onblue, YeM Ha nocnenyowem

-. MEéHblle, 4eM Ha nocnenywuem

-. NOCTOSHHO MeHseTCHA
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Mporpamma gucumnnuHbl "Xumns n akonorus"; 15.03.01 "MawuHocTpoeHue".

-: XapakTepuayeTcsi NOCTOSIHCTBOM

11. MNepBOMCTOYHMKOM SHEPrM B MPUPOOHBLIX HA3EMHbIX 3KOCUCTEMAaX U arpoakocucTemMax SBnseTcs(loTcs)...
-1 Yenosek

-: pacTeHus

+: ConHue

-: 3emns

12. Ecnm coobLLecTBO CyWeCTBYET B ONTUMANbHBIX YCIOBUSX CPELbl, TO OHO ...
-: He UMeeT NpenMyLLecTB Nepes Apyrumn cooblecTeamu

-: He KOHKYpeHTOocnocobHo B 6opbbe ¢ apyrmm coobiiecteamm

-. XapakTepunsyetcda yrHeTeHneMm Xn3HenesatelbHOCTU

+! UMEEeT MpenMyLiecTBa nepen ApyruMu coobliecTsamm

13. MoHsTME 0 MIMMUTUPYIOLWIMX hakTopax padpaboTan
-: K. Tumnpsazes

+: B. Wendhopna

-: H. Peiimepc

-: b. KommoHep

14. CBOINCTBO BULOOB NpucnocabnmeatbCs K TOMY MU MHOMY AManasoHy konebaHuii goaktopa cpefpl - 370...
+:. 9Koorm4yeckasa nnactn4HOCTb

-: akonormyeckoe TpeboBaHne

-1 BKONOrn4yecKkunin pan

-, 9Konorn4yeckas Humuwa

15. Monynaums - 3T0 COBOKYNHOCTb OCO6EiA ...

-: OBYX 6nu13kmx no TpeboBaHMsIM K BMOTOMY BUAOB, MPOXMUBAIOWMX HA ONPEeAENEHHON TeppUTopUn
-1 pasHbIX BULOB, CBA3AHHbIX MULEBbIMM B3aNMOLEACTBUSMU

-: pa3HbiX BUAOB, MPOXMBAOWYX B Npeaenax obuen tepputopumn

+! 0QIHOro BMAa, kotopas obnapaet obwmM reHoOHLOM 1 3aHMMAET ONpPeaenéHHy TEPPUTOPUID

16. lMpomblwneHHas (MHXeHepHas) aKonorus...

+: U3y4aeT BANSHME NPOM3BOACTBEHHON OEATENBHOCTM HA MPUPOAY U BAVSIHME NPUPOLHbIX YCNOBUIA Ha
OYHKUVOHMPOBAHNE NMPeanpusTii

-: BbISIBNSIeT 06lWme 3aKOHOMEPHOCTM OpraHmn3aLmmn XnsHu

-2 MccnenyeT OCHOBbl B3aMOLENCTBUS OpraHnua3ma 1 cpeap

-1 N3yYaeT CTPYKTYPY U OUHAMUKY aHTPOMO3KOCUCTEM

17. Skonornyeckoe MMPOBO33PEHNE CMELMANMCTOB BblipaxaeTcs Yepes NpohecCnoHanbHblii BKNaa B ...
+: ONTUMU3ALNIO B3aMMOOTHOLEHUI B cucTeMe "oblwecTso - npupoaa”

-1 HauuoHasbHble 9KOJIOrMYecKme NPoeKThl

- MaKcmmasnbHoe Mcrnonb3osaHne npupoapl

- MeXAyHapoLHble 3KONOrMyeckmne NpoeKkThbl

18. JlokanbHble O4YUCTHBIE COOPYXEHNS NPeaHA3HAYEHb! Afs

+: 06€3BPEXVBAHUS CTOYHBIX BOJ

-: AanbHeMlero UCnonb30BaHNs CTOYHbIX BOA B NMUTHEBOM BOAOCHAGXEHNM
-: UCMOMb30BaHNS CTOYHBIX BOA, B MAPOCUIIOBbIX YCTaHOBKaX

-: CMELEHUS CTOYHbIX BOJ, C YCNIOBHO ? YUCTbIMU CTOYHBIMM BO4AMM

19. Hanbonee coBepLIEHHbIMY annapaTtamyi O4MCTKU ra3oB OT B3BEWEHHBIX B HAX YACTUL, NbIK 1 TyMaHa SABASIOTCS ...
-1 MeHHble annapartbl

- @3pOTEHKM

-1 TKaHeBble PUnbTPbI

+: 3NeKTPOUNbTPDI

20. [1ng 041CTKM TOMOYHOrO rasa oT AMOKCKaa cepbl MOTYT OblTb MCMONb30BaHbI CyNbGIUT KanbLMs, U3BECTb U KUCOpOoa
BO3.yxa, Npv 3TOM obpasyeTcs ...

- TMApoKCUL Kanbuus

-1 Bruokanbumii
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Mporpamma gucumnnuHbl "Xumns n akonorus"; 15.03.01 "MawuHocTpoeHue".

+: unc (cynbat Kanbums)
-1 Xnopua Kanbums

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

+: CyXuUX nblneynosuTenen

-1 MOKPbIX Mblneynosutenen

-1 9NeKTpouUnbTPOB

22. K anbTepHaTMBHbIM UCTOYHUKEM SHEPrnN OTHOCSTCS
-1 U3BECTHSK

- MPUPOLHbIV ras

+: BuosHeprus

+: CONHeYHas aHeprmg

- He(pTb

23. 9konoro-6uonornyeckoe 3Ha4eH1me 030Ha Kak KOMMOHEeHTa aTMoCcaepbl 3aK/t4YaeTcs B ero CrocobHOCTH ...
-: NoBbIWaTh CTabuNbHOCTb KMCopoaa

-: HEMTPanNn30BaTb KUCNOTHbIE OCAAKM

+: ornowartb ynbTpaguoneTosoe manyyeHme ConHua

-: CTMMynMpoBaTh obpasoBaHne foXAeBbix 06/1akoB

24. Huikenb, XpoM, NonuxnopbrdeHnnbl SBASILOTCS ...
-: UHrMbrTopamm

+: KaHUeporeHamu

- IMMyHOMoOAynsaTopamu

-: cTUMynaTopamu

25. HeobxoanMbIM ycrioBueM a4nist yCTaHOBAEHNS akonorndeckux Hopmatueos MAB vnn NMAC sensetcs.
+: UHBEHTapu3aums NCTOYHUKOB BPEAHOro BO3OENCTBNS Ha OKPYXaloLlylo cpeny

-1 0OLWWECTBEHHBIN 9KONOrMYECKUiA KOHTPONb 3a PaboTol NpeanpUATHA

-1 3KONOrMyeckoe cTpaxoBaHne o6 bekTa BO3AENCTBIS HA OKPYXaloLyo cpeny

-1 9KONnornyeckoe ayanpoBaHue npeanpusaTmmi

3aver

Bonpochl k 3a4eTy:

. Mpeamet n 3apayn akonorum. CTpyKTypa aKonornn. Ictopns CTaHOBAEHNS 9KONOrMK Kak HayKW.
. MonynsaunoHHO-BNAOBOI YypOBEHL BMONOrMYECKOi opraHuaauun. Monynsuun.

. OKOCUNCTEMHBI YPOBEHb. DKONOrM4eCcKne CUCTEMBI.

. OCHOBHble aKonoruyeckne akTopbl cpenbl.

. JlnmnTnpyrowme sKonorm4eckne goakTopbi.

. Obwas xapaktepnctuka buoctepbl. OCHOBHbIE CBOCTBA Buocdepsbl. YueHue BepHaackoro.

. OBontoumns buocdpepbl. Hoocdepa.

. KpyroeoporT BellecTs B 6roccepe

. BnocoumnanbHas npupoaa Yyenoseka v 3KONOrus.

10. Oemorpadchmnyeckune npobnemol nnaHeTbl 3emns

11. Knaccudrkaums 0CHOBHbIX BUOOB aHTPOMOreHHbIX BO3AENCTBUI Ha aTMocdepy

12. nobanbHble 1 pernoHanbHbIE 3KOMOMMYECKME NOCNEACTBUS 3arpsA3HEHUS aTMOocdepbl. HapyleHne 030HOBOro cnost
3emnn. ObpasoBaHue cmora B ropoLckor atMocapepe. MapHUKoBbIi adpdrekT. BoinageHre KUCNOTHBIX OOXAEN.

13. 3arpsaHeHne rugpocdepbl. Buabl 3arpsasHeHmnst Boabl. OCHOBHbIE UCTOYHVKUN 3arpsi3HEHUSI MOBEPXHOCTHbIX U
Nnoa3eMHbIX Bod.

14. Skonormnyeckne NOCNEACTBMSA 3arpsa3HeHns rmapocdepsl. MictoweHmne noa3eMHbIX U MOBEPXHOCTHBIX BOA,.

15. OCHOBHbIE BUAblI aHTPONOreHHOro BO3AENCTBUS Ha NoYBYy. Buabl MCNonb3oBaHUs Noys. Opo3ums MoYB.

16. 3arpsi3HeHUst NOYB NECTULMAAMY U MUHEPANbHBIMU YO0BPEHNSAMM.

17. 3arps3HeHne buocgepbl 0TX04aMM NPOU3BOLACTB 1 NOTPebneHNs.

18. dusnyeckoe n Bronornyeckoe 3arpsisaHeHne bruocdepsi.

19. 9kcTpemanbHble BO34eCTBNS Ha Bruocdepy. BosaeiicTteue Ha 6rocdpepy TEXHOFEHHbBIX 3KONOMMYECKMX KaTacTpo.
20. BnnaHwne ypbanmsaumu Ha buocaepy.

21. BnnsiHve MoHU3NpyoLLero nany4yeHns Ha 06 bekTbl OKpyXatoLei cpeapl.

22. 3arpssHeHmne okpyxatoLe cpenbl NOANLMKIMYECKUMIN apoMaTieckumm yrnesogoponamu (MAY) n gnokcuHamm.
23. 3arpsisHeHne 6rocdepbl TAXENbIMU MeTannamm.

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

O©oo~NOOOThhWN =
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25. TpaHcnopT n okpyxawwas cpena. Metonbl 3awmutel aTMOCEpPHOro Bo3ayxa oT 0TpaboTaBLIMX ra3oB aBTOMObMNEN
26. OHeprus - NOMCK NOAX040B, MPMEMNEMbIX A5 OKPyXatowe cpenbl U pa3Butus

27. HeTpaamumnoHHble MeToabl NPON3BOLACTBA SHEPT UM

28. DKONOrM4ecKnii KpU3nC 1 NyTH BbIXOAA U3 Hero.

29. HopmmpoBaHue ka4ecTBa OKpyXarowen cpenbl.

30. NMpupoaHble pecypchbl U UX Knaccudukaums.

31. OcHOBHble NPUHLMMbBI K HAMPaBAeHUs PaLMoHaNbHOMO NPUPOLOMNONb30BaHUS.

32. MecTo v ponb NPUPOLHO-PECYPCHOrO NOTEHUMAana B passutn U pasMeLleHnn NPou3BOANTENbHbIX CUT.
33. OCcHOBHblE NPUHLMMBI 3KOHOMUYECKOr0o MEXaHn3mMa NpMpoaononb30BaHMS 1 OXPaHbl OKPYXatowein cpebl.
34. VICTO4HMKM 3KONOrnmyeckoro npaea.

35. NocypapcTBeHHas akonormyeckas akeneptuaa. OKonormyecknii KOHTPOnb.

36. [ocynapCTBEHHbIE OpraHbl OXpaHbl OKpyXatlweli cpeapl.

37. OueHka Bo3elncTBMS Ha okpyxatowyto cpeny (OBOC) n akonormyeckas akcneptuaa.

38. DKONormyeckuini MEHeOXMeHT, ayanT u ceptudomkaums.

39. BKONorM4ecKnin MOHUTOPWHT.

40. DKONOrM4ecknini KOHTPOIb 1 OOWECTBEHHbIE 3KONOrMYECKNE BUXEHNS.

41. Opnaonyeckas OTBETCTBEHHOCTb 3a 3KOOrMYeckre NpaBoHapyLEHUS.

42. OCHOBHbIE HanpaBneHns NHXEHEPHON 3aWmTbl OKpyXarwen cpedbl. buotexHonorus.

43. ManooTxogHble 1 pecypcocbeperatowme NpoM3BoacTsa.

44, 3awmta atMocqepbl OT 3arpsa3HEHIA.

45. 3awmTa rugpocgpepbl OT 3arpsA3HEHIA.

46. 3awmTta nuTocepbl OT 3arpasHEHNI.

47. 3awwnTa okpyxatoLei cpeapl 0T OTXOL0B MPOM3BOACTBA W NOTPebneHus.

48. buoTtexHonornyeckne npouecchbl: O4NCTKa CTOYHbIX BO4, yTUNMN3aumna teepabix ObITOBbIX 0TXO0O0B, BOCCTAHOBJIEHNE
3arps3HEeHHbIX NMNo4B

49. MexayHapoaHoe COTpyAHMYeCTBO B 061acTy 3allnThl OKpyXatowei cpeabl.
50. OcHoBbI 3Konornyeckoli 6e30MacCHOCTU M KOHLENUMS YCTOWYMBOrO passunTtus Poccun.

6.4 Metoaouyeckue marepuansl, onpenensoLwme npouenypbl OLLeHNBaHUA 3HAHUNA, YMEHUIA, HaBbIKOB U (MNK)
ornbiTa AesATeNnbHOCTU, XapaKkTepu3yoLL X aTtanbl POpMUPOBaHUSA KOMMETEHLMA

B K®Y pelicteyeT 6annbHo-perdTUHIroBas cucteMa oLeHKW 3HaHuii obydatowmxcs. CyMMapHo no agucumninHe (Moaynio)
MOXHO Nony4ntb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTta oueHusaetcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.

Lna 3avéra:

56 6annos 1 bonee - "3a4TeHO".

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

Iing ak3ameHa:

86 H6annos u 6onee - "OTANYHO".

71-85 6annos - "xopoLwo".

56-70 6annoe - "yOooBNETBOPUTENBLHO".

55 6annos 1 MeHee - "HeyLOBNETBOPUTENbHO".

dopma Mpouenypa oueHUBAHNUA 3HAHUIA, YMEHUI, HAaBbIKOB U (UN) onbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yLLUX 3Tanbl OPMUPOBAHNSA KOMMETEHLLMIA 6annos
Cemectp 1

TekyLLUA KOHTPONb

NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHNEM, 0ByyatoLmecs
pabothi NPOBOLSAT y4ebHbIe SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 1 20
NPaKkTUKO-OPUEHTMPOBAHHbBIX TexHonoruni. OLueHMBaKOTCA 3HaHNe MaTepuana u
YMEHUE NPVMEHSATb Ero Ha NpPakTVKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
o6opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHOW obnacTu.

MucbMeHHas  [O6ydatolmecs NonyyatoT 3ajaHne Mo OCBEWEHNI0 onpeaen&HHbIX TeoPeTUYECKMX
pabota BOMPOCOB 1N pelueHnio 3aaa4. PaboTa BbiNONHAETCS NUCbMEHHO U caaétcs
npenogaeatento. OLEeHNBaOTCS BNaaeHne Matepmanom no Teme pabotol,
aHanuTMYeckne cnocobHOCTY, BNaaeHne MeTodaMu, YMEHUs 1 HaBbIKK,
HeoOXoauMble 4N BbINOMHEHWS 3a0aHNIA.
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Mporpamma gucumnnuHbl "Xumns n akonorus"; 15.03.01 "MawuHocTpoeHue".

dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoit pabotbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NPOBEpPKU YCBOEHUS NpoiiaeHHoro Mmatepuana. PaboTa 3 5

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

TecTupoBaHue |TecTpoBaHUE NPOXOAUT B MMCbMEHHON DOPME UK C UCMONb30BAHNEM
KOMMbOTEePHbIX cpencTs. Obyyatowmincs nonyyaet onpenenéHHoe Kom4ecTBo 4 10
TECTOBbIX 3aaHuli. Ha BbINONHEHVE BblAENSeTcs (OUKCMPOBAHHOE BPEMS B
3aBMCMMOCTYM OT KonnyecTea 3amtaHuii. OLeHKa BbICTABNSETCS B 3aBUCMMOCTY OT
NPOLEHTA NPaBWU/bHO BbINONHEHHbIX 3a4aHNA.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMUCLIMMANHBI. OK3aMeH 50
MPOBOLUTCS B YCTHON MNN NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxxatcsl Bonpochl (3anaHuns) no Bcem Temam kypca. Oby4atowemycs naércsi
BpeMsi Ha noarotoBky. OLeHnBaeTCs BNageHne MatepuasnoM, ero CUCTEMHOE
OoCBO€eHUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NP
aHanuase NPobneMHbIX CUTyaunin U PeleHNn NPaKTUYECKNX 3aaaHniA.

CemecTp 2
TeKkyL i KOHTPOb

Na6opatopHsble [B ayanTopuu, ocHalWEHHOV COOTBETCTBYOWMM 060pyAoBaHMeM, oby4yatowmecs
paboTbl NPOBOAST y4e6Hble 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 1 25
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNormin. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NpUMEHSITb ero Ha NpPakTVKe, yMeHWsl 1 HaBbiKu No paboTe ¢
060pynoBaHEM B COOTBETCTBYIOLWER NpeaMeTHON obnacTu.

TecTuposaHue |TecTMpoBaHMe NPOXOAUT B NMMCbMEHHOR hopme nnm ¢ NCNONb30BaHNEM
KOMMbOTEPHbIX cpencTs. Obyyatowmincs nonyyaet onpenenéHHoe KONM4ecTBo 2 25
TECTOBbIX 3a4aHWi. Ha BbiNONHEeHVe BblaenseTcs OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3agaHuin. OLeHka BbICTaBnseTcs B 3aBUCUMOCTM OT
npoueHTa NPaBwibHO BbINOMHEHHbIX 3a4aHWA.

3auer 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLUMIMHGI. 50
Ob6yuatowmitica nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3anaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNbIOTEPHOA
gopme. OueHrBaeTCcs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HAaBbIKU 1 YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYaLUIA N PeLleHNN NPAKTUYECKNX 3a0aHWiA.

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUMN/IMHBI (MOAYNS)

OcBoeHue aucumnauHbl (MOSyns) NpeanonaraeT M3yYeHrne OCHOBHOW 1 LONONHUTENbHOW y4ebHOoM nuTepatypbi.
Nutepatypa MoxeT BbITb AOCTYNHA 0BOyyatowmnMcst B O4HOM U3 ABYX BapUaHTOB (160 B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPE3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKtoueHHbIX KDY norosopos ¢
npasoobnagatensmu;

- B NeyaTHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum buneTam B COOTBETCTBUM C NMpasunamy nonb3osaHust HayyHol 6GnbnnoTekoi.
ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHUMOHHO 13 NtoBOI TOYKM NpY BBELEHMM 0OYYaOLMMCS CBOErO NIOTMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cUCTEME "ONEKTPOHHBIA yHUBepcUTeT". Mpr MCNONb30BaHMK NEYaTHBIX M30AHUA BBNNOTEYHBbI
POHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no droC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuL, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO OUCLMMNHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHON y4ebHON nnTepaTtypbl, HEOBXOAMMO AJ1S1 OCBOEHUS AUCLMMAMHBI (MOoyns),
Haxonmtcs B MpunoxeHumn 2 k paboyeli nporpamMme AncUMnavHbl. OH NOANEXUT OBHOBIEHMIO NPV U3MEHEHUW YCITOBUIA
norosopoB KOY ¢ npasoobnanatensimu 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS OOHA0B HayuHow
6ubnuotekn Kdy.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0AUMbIX ONA
OCBOEHUSI AUCLIMMINHDbI (MOOYNA)

OcHoBbl xuMun. MIHTEPHET-Yy4ebHMK. - http://www.hemi.nsu.ru/
Poccuiickoe akonornyeckoe chenepanbHoe nHgopmaumoHHoe areHtcteo MINP Poccun - http://www.refia.ru/
OneKTpoHHble pecypcbl Xnummnyeckoro nHetutyta KAY. - hitp://www.kpfu.ru/main_page?p_sub=12946
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9. MeTtoauyeckue ykasaHus ons 06y4aloLLLMXCsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNs)
Bup pabot MeTtoaunyeckue peKomeHaauum

nexkuum B xone NeKUMOHHbIX 3aHSTUI peKOMeHOyeTCs TWwaTebHO KOHCMEKTUPOBaTh 3yYaeMblii MaTepurarn.
CnepnyeTt obpalaTtb BHMMaHNe Ha TepPMUHbI, OOPMYNIMPOBKM, packpblBalolwme CoaepXaHue Tex uim
WHBIX NPOLIECCOB, MeXaHN3Mbl XMMUYECKMX peakLuii, HOMEeHKNaTypy coeauHeHWI, MPakTUYecKyo
3HaYMMOCTb M3y4yaeMblX BONPOCOB. Hann4ne KOHCNEKTOB - BaXHOE YCNOBME YCMNEWHOM NoAroTOBKY K
9K3aMeHy 1 3a4eTy Mo TeoPeTMHeckoMy Kypcy.

nabopatopHbie| Pabota Ha nabopaTopHbIX 3aHATUSIX NPEANonaraeT BbINONHEHNE SKCNEPUMEHTANIbHO YacTu, aHanus
paboTbl 1 0POPMNIEHNE MOMYYEHHBIX PE3YNbTATOB, 3alWMTy NabopaTopHON paboThl, aKTUBHOE y4acTUE B

nuckyccusix. Mpu nogrotoske k nabopatopHbIM paboTaM cnefyeT UCMONb30BaTh METOANYECKME

yKasaHusi o OMCLWMNIHE, KOTOPbIE BbIAAIOTCS HA 3aHATUS B 9/IEKTPOHHOM BUAE B KOMMbIOTEPHOM

knacce vunu B GyMaxKHOM UCMONTHEHWU B OBbIYHON ayAMTOPUN.

K BbINOMHEHWIO SKCMEPUMEHTANIBHOM YacTu CTyAEeHT LOMyCcKaeTCs Nocne KONNoKBMyMa, NporpamMma

KOTOPOro U3NoXeHa B METOAUYECKMX YKa3aHUsX K nabopaTopHbiM paboTtam.

camocTos- | CamocTosiTenbHyto paboTy cnefyeT Hauyatb cpasy Xe Nocne NepBoi NEKUMN 1 NONYyYEeHUS

TenbHas yuebHO-MeToaMYecKnx MaTepumanos. KOHTPONb pe3ynbTaToB BHEAYAUTOPHON CaMOCTOSTENBHOM

pabota paboTbl Ha y4EBHbIX 3AHATUSX MOXET NPOXOLMUTb B YCTHOW, MUCbMEHHOI UM CMELIAHHOW (hOpME.
CamocTosiTenbHas pabota CTyLeHTOB Mo Kypcy BKoYaeT B cebst npopaboTKy 1 yCBOEHUE KOHCMNEKTOB
NeKLMiA; n3yveHne y4ebHO 1 METOONYECKON NMTepaTypbl, BKIOYas MHCOPMaLMOHHbIE
06pasoBatenbHble PECYPChl (3NEKTPOHHbIE YYEBHVKN U METOAMYECKME NOCOBWSA); NOArOTOBKY K
nabopatopHbIM paboTam 1 0ChOPMNEHNE OTHETOB; PELIEHUE 3a4a4 U BbINONHEHUE YNPaXHEHWA MO
OCHOBHbIM pasaenam kypca. [py caMocTOSTENbHOM pelleHnn 3a8ay Hy>XHO 060CHOBbIBATb KaXabli
aTan peweHus .PeleHre 3apay AaHHOro TNa Hy>XHO NPoLonXaTth A0 NprobpeTeHns TBepLbiX
HaBbIKOB B UX pelleHnn. PelweHns npu HeobX0aMMOCTM HY>XXHO CONPOBOXAaTb KOMMEHTaPUSMK,
CXEMaMU N PUCYHKaMU, YPaBHEHUSMU XUMNYECKUX PeaKLVA.

TecTMpoBaHve | B TecToBbIx 3aaaHnsxX B KaX40M BOMPOCE M3 NPeacTaBieHHbIX BAPUAHTOB OTBETA NPaBUbHbIA
TONbKO 0avH. Ecnn Bam kaxeTcsl, 4To npaBunbHbIX OTBETOB Bonblue, BolbuparTe TOT, KOTOPbIA, Ha
Baw B3rnan, Hanbonee npaBunbHbIiA. Hy>XXHO 0CTaBUTb BpeMsi Ansi MpoBepku cBoei paboTsl, 4ToObI
3aMeTUTb U UCMPABUTb siIBHblE OWKNBKKN. CTPEMUTECH BINONHWUTL BCE 3aAaHns TecTa.

nucbMeHHas | MucbMeHHbIe paboTbl NPOBOASATCS MO MHAMBMUAYaNbHbIM 6unetaM. NMucbMeHHble paboTbl BKAOYAIOT

pabota Kak TeopeTuyeckrne BOMpoChl, Tak 1 3a8ayn No OCHOBHbIM pasgenam kypca. [Mpu noarotoske K
3aHATUSAM C PELIEHNEM 3a4a4 MOXET NoTpeboBaTtbCs Kanbkynstop. Mpu BbINONHEHUN NMUCbMEHHBIX
3a4aHuWi CTYLEHT OOMXEH NPOAEMOHCTPUPOBATL YMEHNE NPOU3BOANTD XUMUYECKME PACYETHI,
COCTaBNSTb ypaBHEHUS peakunil, 06 bACHATL NONyYEeHHbIE Pe3ynbTaThbl.

KOHTponbHas | Mpu BEINONHEHNUN 1 OOOPMANEHNN KOHTPONBbHOM paboThbl CneayeT NpUAepPXUBaTLCS CNeayoLLMX
pabota npasun:

-BCe 3a[a4u [OMXHbI CTPOro COOTBETCTBOBATL BAPMAHTY U OblTb PELLEHbI B MOCNEN0BATENBHOCTHU,

yKa3aHHO B TabnuLe BapnaHToB;

-ycnoBus 3aiay AOMXHbI ObITb NepenucaHbl MONHOCTbIO;

-pelleHns 3anay JONXKHbI CoaepXaTtb KpaTkne 06 bACHEHNS 1 KOMMEHTAPWU K BbINOMHEHHbIM

apumMeTN4eckKnm OecTBMAM, CCbIIKU Ha UCMONb30BaHHbIE NPU pPelleHn 3aKoHbl 1 Npasuna;

- He06X0AMMO MONb30BATLCS COBPEMEHHOI HAyYHOW XUMUYECKO HOMEHKNATYPOA.

aK3aMeH Mpwv noaroToBke K 3k3aMeHy HeobX0OUMO ONMPaTbCS, NPEXEe BCEro, Ha KOHCMEKThl NeKLMiA, a Takxe
Ha MCTOYHUKM, KOTOpble BbiNn NCNoNb30BaHbl NPY NOArOTOBKE K nabopatopHbIM paboTam, onpocy 1
TECTMPOBAHUIO. DK3aMeH NPoBOaUTCS No buneTam, B KaxaoM bunete cogepxmTcs no asa
TEOPETUYECKMX BOMPOCA W ABE 3afa4m no nporpamme Kypca. HakaHyHe ak3ameHa npoBoautcs
KOHCynbTauums.

3auet Lns noaroToBKU K 3a4eTy Mo TEOPETUHECKOMY KypCy HeOoBX0AMM, MPEeXae BCero, XopoLwumi
COBCTBEHHBI KOHCMEKT nekumii. Kpome Toro, y cTyaeHTa nonxeH 6biTb Xopowuii y4ebHrK nnm
KOHCMEKT NMTepatypbl, IPOYUTaHHON MO yKasaHUo Npernoaasatens B TedeHne cemectpa. Cnenyert
TakXxe onmpaTtbCsl HA UCTOYHUKM, KOTOpPbIEe BbiN MCNONb30BaHbI NPV NOAFOTOBKE K NTabopaTopHbIM
paboTtam, onpocy 1 TECTUPOBAHUIO

10. NMepeyeHb MHCGOPMALMOHHBIX TEXHOJOIMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKalouYas nepeyeHb NporpaMMHOro obecrneyeHnst U MHGOOPMAaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)
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MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBAEHU 06pa30BaTeNbHOro NpoLecca no
OUCUMNVHE (MOLYNI0), BKNOYAs NepedeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnu 3 k paboyen nporpaMMme OUCLMMNVHBI (MOLYNS).

11. OnucaHue matepuanbHO-TEXHUYecKon 6a3bl, HEOGXOAUMOW ANs OCYLLECTB/IeHUs 06pa3oBaTenbHOro
npouecca no aucuunnuHe (Moayno)

MarepuranbHo-TexHU4eckoe obecneveHme obpasoBaTenbHOro NpoLecca no AnucumnanHe (Moaynio) BknoyaeT B cebst
cnepywouwme KOMMNOHEHTDI:

MoMelueHnst ons caMoCcToATENbHOM paboTbl 0ByHaOLWMXCS, YKOMMIEKTOBAHHbIE CNEeLMann3npoBaHHoi Mebenbto (CToNbl 1
CTYNbs1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
LOCTyna B 3NIEKTPOHHYI0 MHAPOPMaLMOHHO-06pa3oBatenbHyto cpeay KDY.

YyebHble ayamMTopun ons KOHTakTHOW paboThl C MpenonaBatenem, yKOMNIeKkTOBaHHbIE Cneumani3npoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep 1 npuHTEp 4N pacnedatku pa3naToyHbix MaTepranos.

MynbTMeouiiHas ayautopusi.

KomnbloTepHbIli knacc.

CneumnanusmpoBaHHas nabopatopusi.

12, Cpeﬂ,CTBa apgantauumv npenogasaHus oguCUNMNIUHDbI K I'IOTpeﬁHOCTﬂM 06y'-|arou.|.uxca UHBaNUQooB U nuuy C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heob6x0OMMOCTH B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHpopMaLnUm 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- cO3aaHve TEKCTOBOW BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €70 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOMb30BaTENEN;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MO>XHO NpencTaBnTb B pas3yin4yHbIX Bnaoax 6e3 noTepun OaHHbIX UK CTPYKTYPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLIJTa6I/IpOBaHI/I9I TeKCTa un m306pa>|<eH|/||7| 6e3 noTepun Ka4yecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnsa KOHTEHTOM C KnaBmnartypbl;

- cO3[aHvie BO3MOXHOCTEW AJis 06y4atoLMxcsl BOCIPUHUMATb OLHY M Ty XX€ MHPOPMaLUMIO U3 PasHbIX NCTOYHVIKOB -
Hanpumep, Tak, 4Tobbl NMMLA C HAPYWEHWUAMI Clyxa NoNMyyYani MHOPMALIMIO BU3YallbHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPeAcTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLMMAMHON, 3a CHET aNlbTepHATUBHbBIX CNOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTtopuii U CUMYSLIMOHHBIX
TEXHONOINIA;

- MPUMEHEHNE OMCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTMIA 4f1s Nepeaayn MHGOpPMaLun, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0Bydarolwerocs ¢ npernonasaTteneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBEAEHNS] BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aIMOAENCTBUS BCEX YHAaCTHUKOB
OUCTaHUMOHHOIO 06y4eHust, NPOBELEHUS CEMUHAPOB, BbICTYM/IEHUS C AOKNALaMU U 3alMTbI BbINOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 4N OpraHnu3aLmmn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npoanonxXmnTenbHoOCTh coayn 06y'-|a+ou4v|M09| MHBANMOOM UNN NNLIOM C OrpaHU4eHHbIMN BOSMOXHOCTAMA
300p0BbSA hopM I'IpOMe)KYTO‘-IHOI7I arTectaunm nNno OTHOLWEHUIO K yCTaHOBﬂeHHOI7I NPOAOIXXUTENIbHOCTUN NX caa4vun:

- NPOLONXNTENbHOCTM CAauu 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNTENBbHOCTN MOArOTOBKM 06y4Yatolerocst K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

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

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm @IOC BO n yyebHbiM nnaHom no HanpasneHunto 15.03.01
"MawwunHocTpoeHne" 1 Npodounio noaroToskn "MatwmnHbl 1 TexHonorust 06paboTky MeTannoB oaBneHnem".
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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

Mpodpunb noaroToBkM: MawwmHbl 1 TexHonorms 06paboTkn METANNOB faBNEHNEM
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.
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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

Mpodpunb noaroToBkM: MawwuHbl 1 TexHonorms 06paboTkn METANNOB faBNEHNEM
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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