Mporpamma ancumnnuHbl "Xumnsa n akonorua”; 15.03.01 "MawwnHocTpoeHue".
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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
OriK-1 YMEHMEM MCMONb30BaTb OCHOBHbIE 3aKOHbI ECTECTBEHHOHAYYHbIX AUCLMMNINH B

I'IpOCpeCCVIOHaﬂbHOVI OeATeNbHOCTN, NPUMEHATb METOobl MaTeMaTN4eCKOro aHanmnaa
M MOLENNPOBAHNA, TEOPETNYECKOro N 3KCNepunMeHTaibHOro nccnenoBsaHmnA

OriK-4 YMEHVEM MPUMEHSATH COBPEMEHHBIE METOLbI 151 Pa3paboTKy ManOOTXOLHbIX,
9HeprocbeperarLmx 1 9KONOrMY4eCKM YNCTbIX MALIMHOCTPOUTENBHBIX TEXHONOMUIA,
obecneunBatolwmx 6€30NacHOCTb XN3HEAEATENBHOCTY MIOAEN 1 UX 3AWNTY OT
BO3MOXHbIX MOCNEACTBMIA aBapuii, KAaTacTPod 1 CTUXMIAHBLIX 6EACTBUIA; yMEHNEM
NPUMEHSATL CNOCOObI PaLMOHaNbHOMO UCMONb30BAHUS ChIPbEBBIX, IHEPreTUYECKUX U
Ipyryx BUOOB PECYPCOB B MALIMHOCTPOEHUM

MNK-16 yMEHUEM NPOBOANTL MEPONPUATUS MO NPOCPUNAKTKE NPOVN3BOLCTBEHHOIO
TpaBMaTnaMa 1 NpogheccuoHanbHbix 3abonesaHuii, KOHTPONMPOBATL cobnaeHNe
aKonoruyeckon 6e3onacHoCTV NPOBOANMbIX paboT

O6yyatolpmiics, OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

-OCHOBHbI€ MOHATUA, 3aKOHbI 1 MOOENTN XUMNYECKUX CUCTEM;

-OCHOBHblIE 3aKOHOMEPHOCTN NPOTEKAHUA XUMNYECKNX peaKLI,IAVI, XUMNYECKYIO KUHETUKY N TepMOONHAMUKY,
3HEePreTnky XMMmn4eckmnx npoueccos;

-OCHOBbI CTPOEHS 1 PeakLMOHHO CNOCOBHOCTM BElLECTB;

-Knaccugoukaumto, CBocTea U 061acT BO3MOXHOIO NPYMEHEHNS1 OCHOBHbIX KIACCOB HEOPraHNYeCcKmX 1
opraHvyeckux CoeauHeHuin;

-MeTObl aHann3a B3aMMOLENCTBMSA YENOBEKA U €ro AESATENLHOCTM CO CPeaoin obutaHus;
-OCHOBbI B3aMMOAENCTBUS XMBbIX OPraHM3MOB C OKpyXatoLen cpenon;

-XapakKTepucTnk Bo3pactaHns aHTpPONoreHHoro BO3OeNCTBUA Ha npupoay, npuHUmnol paunoHarbHOro
npupoaononb3oBaHUA;

-0MacHoCcTU cpeapbl 0buTaHus (BUAb!, Knaccudpukaumio, nons AencTBrs, MCTOYHNKN BO3HUKHOBEHNS, TEOPMIO 3aWUThI).

JonxeH ymeTtb:

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

-BbINONMHATb pac4eTbl MO OCHOBHbIM 3aKOHAaM XM B XUMUYECKOM TepMoagnHamuke, XuMmn4eCkom paBsHOBECUN,
ANEKTPOXNMUN, XUMUYECKOM KMHETUKE N (PU3NKO-XMMNYECKOM aHanmse.

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

-OCyLlLeCTBNATb B obuiem Buae OUEHKY aHTPOMOoreHHoro BO30ENCTBUSA Ha OKpYy>XarlLlyto cpefy C y4eToM cneumgmkm
npnpoaoHO-KNnMMaTn4eckmnx yCJ'IOBI/II7I.

JlonxeH Bnanetb:
-MeTodaMu SKCMepMEHTaNbHOrO UCCNIeA0BaHMs B XUMIMW: MaHMpPOoBaHne, NocTaHoBKa 1 06paboTka aKCNepuMeHTa;

-METOAaMMN TEXHUYECKOM N TEXHONOrMYECKol OLeHKM yuepba oT AesTEeNbHOCTM NPeanpusaTus,
-MeToAaMu Bblbopa PaLMOHaNbHOro Crnocoba CHNXEHNS BO3LENCTBNS HA OKPY>XatoLlyto cpegy.

JonxeH OEeMOHCTPMpOBATb CNOCOBHOCTb U FOTOBHOCTb:
NPUMEHATb NOoNy4YeHHble 3HaHNA Ha NpakTuke.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO
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Mporpamma gucumnnuHbl "Xumns n akonorus"; 15.03.01 "MawuHocTpoeHue".

HaHnas gucuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.6.9 ducumnnnHbl (Mogynu)" 0CHOBHOM NpoddecCuoHanbHom
obpaszoBatenbHoi nporpammel 15.03.01 "MawwnHocTpoeHre (MawmHbl 1 TEXHONOTMS NUTEAHOMO NPOU3BOLACTBA)" 1
oTHocuTCS K 6a30Bol (0bWwenpodeccnoHanbHol) YacTu.

OcBauBaeTcs Ha 2 kypce B 3, 4 cemecTpax.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUax C yKkasaHueM Konimyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbiXx 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIMINHBI COCTaBASIET 6 3a4eTHbIX(ble) eauHML(bl) Ha 216 yaca(oB).

KoHTakTHas paboTa - 24 4aca(oB), B TOM Yucie nekuun - 12 yaca(os), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopatopHbie paboTbl - 12 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 179 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 13 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS ANCLUMMUHDL: 3K3aMeH B 3 CEMeCTpe; 3a4eT B 4 cemMecTpe.

4. CopepXaHue OUCLMMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ ykasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TemMaTu4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Bugbl n yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aMcuunInHbI / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyecknellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 1. PeakumoHHas cnocobHoCTb
1 |pewects. KMcnoTHO-OCHOBHbIE U 3 0 0 5 10

OKUCNNTENbHO-BOCCTAHOBUTENbHbIE
CBOWCTBA BELLECTB.

Tema 2. CtpoeHune atoma un 3 > 0 0 8

2. XMMUYecKas CBA3b.
Tema 3. Xumuyeckas TepmoanHammka

8. N KNHETHKA. 3 2 0 0 10

4. [Tema 4. PactBopbl. 3 0 0 0 8
Tema 5. anbBaHNYECKNE 3NEMEHTbI

5 N paL HANPSXXEHUA MEeTanos. 3 2 0 2 10

6. [Tema 6. Koppo3susa metannos. 3 2 0 2 10
Tema 7. OnekTponuns pactsopos U

7. pacnnasoB SNEKTPONNTOB. 3 0 0 0 10

8. |Tema 8. Obwme cBONCTBA METANOB. 3 1 0 0 8
Tema 9. BoicokoMOnekynspHbie

9. coeanHeHuns. 3 1 0 0 9
Tema 10. NMpeomet n 3anayn

10. BKONOMN 4 0 0 0 16

11.|Tema 11. Obwas akonorus. 4 0 0 2 20

12 Tema 12. AHTpoONOreHHble 4 5 0 5 20

‘|Bo3neiicTBMS Ha Brocdepy.

Tema 13. X039CTBEHHbIV MEXaHN3M
13.[npuponononb3oBaHns 1 oxpaHbl 4 0 0 0 20
oKpyXatolwein cpeapl.

Tema 14. Okonornyeckas sawmura un

14.|JoxpaHa okpyXxatolei cpenbl Ha 4 0 0 2 20
npeanpuaTum.
Ntoro 12 0 12 179

4.2 CopepxaHue aUCUUMIUHBI (MOBYNS)

Tema 1. PeaKLI,I/IOHHaﬂ cnocoﬁHOCTb BellecCTB. KucnotHo-OoCHOBHbIE U OKMCNUTENIbHO-BOCCTAaHOBUTENbHbIE
CBOMNCTBA BELL,EeCTB.

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

coneobpaaytowune, 6espasnuyHoie. KUcnoTbl: CunbHble, CpenHue, cnabble, 0OHO- 1 MHOFOOCHOBHbIE, 6ECKMCIOPOOHbIE 1
kucnopopoconepxawme. OCHOBaHWS: CUMbHbIE (WenoYn), cpenHue u cnabble. AMdboTepHbie rugpokcuapl. Conu:
HopMasbHble (CpeaHue), KUCTbie U OCHOBHbIE. HoMeHknatypa, nonyyeHue v ceoiicTea. [pumeHeHme.

OKNCAMTENBHO-BOCCTAHOBUTENbHbIE peakuunn. BaxHenwumne okncnutenn n BOCCTaHOBUTENMN. Me)KMOﬂeKyﬂﬂprle n
BYTPUMONEKYNAPHbIE OKUCNTNTENNbHO-BOCCTAHOBUTETbHbIE peakuunin. Peakuun ancnponopunoHnpoBaHUA. MeTon
3NIEKTPOHHOIro H6anaHca. 3Ha4eHe OKUCNNTENBbHO-BOCCTAHOBUTESbHbIX peaKLu/u7|.

Tema 2. CTpoeHue aToma U XMumnyeckasi CBsi3b.

CocTtaBHble yacti atoma - 94p0 (MPOTOHbI, HENTPOHBI), ANEKTPOHbI, UX 3apsaa 1 Macca. KesaHToBblE Ynucna: rnaBHoe,
opbuTanbHoe, MarHNTHoOE, CNMHOBOE. ATOMHbIE opbuTanu. MHOroanekTpoHHble atombl. MpuHumn Maynwu. Mpaswno
XyHpoa. MakcmmanbHoe YACNO 9NEeKTPOHOB Ha SHEPreTUYeCKmX YPOBHSAX U NOLYPOBHSX.

Mepuonunyeckmnin 3akoH L. V. MeHoeneesa, coBpeMeHHast oopMynnpoBka. Puanmyeckunii CMbICN NOPsiLKOBOro HoMepa
anemeHTa. MNeprnoamyeckas cmctema aNEMEHTOB M ee CBA3b CO CTPOeHreM atoma. [locnenoBaTenbHOCTb 3an0oNHEHWS
9NEeKTPOHHbIX 06onoYek atoMoB. CTpyKTypa Neproanyeckol CUCTeMbI: Mepunoabl, rpynmnbl U NOArpYynnbl. SNEeKTPOHHbIE
cemencTea s- , p-, d- u f-anemeHToB.

KosaneHTHas cBs3b. OCHOBHbIE MONOXEHNS MeTOAa BaneHTHbIX ceaselt (BC). CeoicTBa KOBaNeHTHOM CBA3N:
HarnpaBneHHOCTb, HAChIWAEMOCTb. O-, TI-CBA3W. Tunbl rmbpranaaunm atoMHbIx opbuTaneli n CTpykTypa MOneKy.
MonsipHast n HenonsipHas koBaneHTHas cBsidab. OCHOBHbIE MONTOXEHUS METOAa MONEKYNsIPHbIX opbutanein (MO).

VoHHas cBsA3b Kak Kpal7|HVII7I cnyqa|7| nonapunsadunn KOBaNEHTHOW CBA3M. HeHaI'IpaBJ'IeHHOCTb M HEHACHIWEHHOCTb NOHHOMN
CBA3N. BO,D,OpO,D,HaSI cBs3b. Metannuyeckas CBs3b.

Tema 3. XuMnueckas TepmoaunHaMMkKa U KUHeTuka.

OCHOBHbIE NMOHATUS XMMUYECKOM TepMoanHaMuKu. MepBblii 3aKoH TepMoAMHaMUKK. DHTanbnus. 3akoH Mecca un
cnencTsue 13 Hero. PacyeT TennoBbiX 30PeKTOB XMMUYECKUX peakumit. Peakuun ak3oTepMmyeckue v
aHAoTepMMYeckme. SHTponus. BTopoii 3aKoH TepMoaAMHAMUKUN. PacyeT N3MEHeHNs SHTPOMNMM B XMMNYECKMX peakLusx.
CBobopnHas aHeprus [mb6ca, camonpon3Bo/bHbIE Y HECAMOMPOW3BO/bHbIE MPOLIECCHI.

Xumnyeckas knHetuka un katanua CKopoCTb XMMUYECKMX peakumii u oakTopsl, ee onpenensiowme. ObpaTtumble u
HeobpaTUMbIe XMMUYECKME NpoLiecChl. XMuyeckoe 1 ¢ha3oBoe paBHoBecre. dakTopbl, BO3LEWCTBYOWME HA
Xummnyeckoe pasHoBecue. Katanusatopbl. CyWHOCTb KaTanMTUHecKoro feicTaurs. [[OMOreHHbI 1 reTePOreHHbIN
katanus. MetoLbl NOBbILEHNS 3IEKTUBHOCTY TEXHONOMMYECKMX NMPOLIECCOB 3a CHET MCMONb30BaHMS KaTannsaTopos.

Tema 4. PacTBOpbI.

PacTBopbl. Cnocobbl BblpaXXeHuWii KOHLEHTpauUmn pacTBopoB. PacTBopbl HE3NEKTPONUTOB U X CBOMCTBA. PaBHoBecHs B
pacTBopax aneKTponnToB. Teopus aNneKTpPonnTMYeCcKon guccoumaumm. Boga kak pactsopuTenb, BOLONOArOTOBKA.
BonoponHbii nokasaTtens 1 ero BAMSHWE Ha X0 TEXHONOrM4eckux npoueccos. 'maponns coneit. OCHOBHbIE cnyyaum
ruoponusa conem.

,D,I/ICI'IepCHbIe CUCTEMDI. CTpOGHI/Ie, KJ'IaCCVIQDI/IKaLI,I/Iﬂ n cBOWCTBA ONCNEepCHbIX CUCTEM. MeTO,ﬂ,bI nonyyeHnsa omcnepcHbIX
CUCTEM. SﬂeKTpOKVIHeTI/I‘-IeCKVIe ABNTEHUS. A,D,COpﬁLI,I/Iﬂ, ee pa3HOBMOHOCTU N NCNONIb30BaHME B TEXHONOIMYeCcknx
npoueccax.

Tema 5. MNanbBaHUYeCKMe 3N1eMEHTbI U PO HanpsXeHUin MeTannos.

OneKkTpoaHble noTeHumanbl. Bo3HMKHOBEHME NoTeHUmMana Ha rpaHvle Metann - pactsop. BooopoaHblii anekTpoa.
CraHpapTHble 3NeKTPOoLHblE NOTEHLMANbl. DNEKTPOXUMNYECKUIA PSS HANPSXEHUA MeTannos. YpasHeHue HepHcTa.
anbBaHW4ecknin anemMeHT BonbTa. ManbBaHwyeckuii anemeHT Skobu-LaHnans. KoOHUEHTPaLWOHHbBIA ranbBaHNYECKNi
anemeHT. 3J1C ranbBaHNYecKoro anemMeHTa.

Tema 6. Koppo3sus metannos.

Buabl koppo3un MeTannoB. Kopposusi XuMmuyeckas v anekTpoxmMmyeckasi, nx ocobeHHocTn. Cxema anekTpOXMMMYECKO
Koppo3un. AHOLHOE OKMCNEHWE MeTaNNa 1 kKatogHas genonspusauns. Bugbl npenongapmusaumm: KuCnopogHas n
BOLOpOAHasA. Koppoansa npu KOHTakTe AByX METANIOB. 3awmTa MeTannoB 0T KOPpo3nun. AHOOHbIE 1 KaTOOHble
3alWNUTHbIE METANNINYECKNe NOKPbITUS. DNeKTpoxumMmyeckas sawmuta. MeTton npoTekTopoB. VIHrMbrTophbl KOPPO3uK.
Tema 7. dneKTponus pacTBOPOB U pacniaBoB 3/1€KTPOSIMTOB.

OnekTpoNn3 pacnnasoB 3NEKTPONTOB. DNEKTPONM3 PACTBOPOB 3NEKTPONIMTOB C PACTBOPUMBIM Y HEPACTBOPUMbIM
(MHepTHbIM) aHoAoM. [NocnefoBaTenbHOCTb Pa3psaKM MOHOB B pacTBOPAX U pacrnnasax aNeKTPoAnToB. 3aKOHbI
9MeKTPONu3a: Nnepsbiii, BTOPOI 1 06 beANHEHHbIN 3akoHbl Dapanes. MpumeHeHne anekTponusa. ManbBaHuyeckmne
NoKpPbITHS.

Tema 8. O6LLMe cBOMCTBA METaNNOB.

Obwas xapaktepuctuka MeTannos. [NonoxeHne MeTannoB B NEPUOLMNYECKON cMCTEME aneMeHToB. Knaccudpmkauums
MeTannoB. XvMuyeckas CBs3b B METANNax U cnnaeax. Tunbl kpuctannmyeckoi pewetku. Obwme domanyeckme cBoicTea
MeTannoB. XMMuyeckas akTMBHOCTb METANNOB. XapaKTEPUCTNKA METANNOB Pa3NNYHbIX 3NEKTPOHHbIX CEMENCTB.

Tema 9. BoicokoMonekynsipHbie coe BUHEeHUs.
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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. NMpenmeT n 3apayn aKonorum

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 oxXxpaHa OKpyXaloLlLei cpeaibl Ha NpeanpUATAN.
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.

OpraHun3auus camocToaTenbHol paboTel 06yHaroIMXCs pernaMmeHTpyeTcs HOpMaTUBHBIMW OOKYMEHTamu,
y4ebHO-MeTOANYECKON NMTepaTypoi U SNeKTPOHHBIMI 06pa3oBaTebHBIMI 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 OueHuBaemble
dran KOMNETEeHLIK TeMbl (paspenbl) AUCLUUNNUHBI
CemecTp 3
TeKyLL U KOHTPO/Ib
1. PeakuuoHHas cnocobHocTb BewecTB. KUCNOTHO-OCHOBHbIE U
1 NabopaTtopHbie OMK-1 OKMCNNTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA BELECTB.
paboTbl 5. ManbBaHM4YeCcKne aNeMEHTbI U PSS HANPSXEHUIA MeTanmos.
6. Koppoaus metannos.
1. PeakumoHHas cnocobHocTb BelwecTs. KNCNOTHO-OCHOBHBIE 1
OKWUCNNTENBbHO-BOCCTAHOBUTENbHbIE CBONCTBA BELLECTB.
2. CTpoeHme aToMa u XxMmMmnyeckast CBs3b.
3. XuMmnyeckas TepMmogmnHamuka n KNHeTuka.
5 KoHTpornbHas OMK-1 4. PacTBopbl.
pabota 5. ManbBaHn4YecKkne sNeMeHTbl U pPSL HANPSXeHUA MeTannos.
6. Koppoausa metannos.
7. OnekTponua pacTBOPOB M pacniaBoB 3N1EKTPONINTOB.
8. Obwwe cBolicTBa METaNSOB.
9. BbicokoMonekynsipHble COeaNHEHNS.
1. PeakumoHHas cnocobHocTb BewecTs. KNCnoTHO-0CHOBHbIE 1
OKMCNNTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA BELECTB.
2. CTpoeHuMe aToMa u xmMmmnyeckasl CBsi3b.
3. XMuyeckasa TepMoamMHamMmka n KMHeTuka.
4. PacTsopbl.
3 |Tectuposarine Mk-16 5. ManbBaHM4YecKue aNeMeHTbI U PSL HANPSXEHUA MeTanmos.
6. Koppoausa metannos.
7. OnekTponu3 pacTeBOPOB M pacnnaBoB 3NEKTPONNTOB.
8. Obwwe cBolicTBa METANNOB.
9. BbicokomonekynsipHble coeauHeHus.
OKk3ameH OrliK-1, OrK-4, MNK-16
CemecTp 4
TeKyLL M KOHTPO/Ib
J1 TOPHbI o
1 p:ggfj OpHBIE Or1K-1 12. AHTponoreHHble BO34eiCTBNS Ha Bruocdepy.
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ddopMa KoHTpons

OueHnBaemble

Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
10. MpenomeT 1 3agaym akonornm
11. Obwas akonorus.
12. AHTpOnoreHHble BO3AENCTBUSA Ha Buocgepy.
2 |TectmpoBsaHue OriK-1, OrK-4 13. X034aiCTBEHHbIA MEXaHN3M NPYPOAONONb30BaHNS N OXPaHbl

okpyxatouen cpebl.
14. Skonormnyeckas sawmra 1 oxpaHa okpyXxarowein cpenbl Ha
npeanpusaTun.

paboTa

3 KoHTponbHas

OrlK-1, OlNK-4 , TK-16  |13. X035ACTBEHHbIN MEXAHN3M NPMPOLONONb30BAHNS 1 OXPaHbl

10. NpeameT 1 3apaym akonornm
11. O6bwas akonorus.
12. AHTpONOreHHble BO3AENCTBUS Ha Buocgepy.

oKpyxarolen cpebl.
14. Okonornyeckas 3almTta 1 oxpaHa okpyXatowein cpenbl Ha
npeanpuaTun.

3auer

Or1K-1, OrK-4, MK-16

6.2 OnucaHue nokasartenen v KpUTepmes OLLEHUBAHNA KOMMETEHLMIA Ha pa3/InyHbIX 3Tanax nx coopMmpoBsaHus,
onucaHue LLKaNn oL,eHMBaHUS

Kputepum
®opma OL,eHNBaHUS 3ran
KOHTpoOns
OTnN4YHO Xopoluo Y nosn. Heyn.
CemecTp 3
TekyLLUA KOHTPONb
NabopaTopHble |O6opynoBaHWE 1 O6opynoBaHue u O6opynosaHue u O6opynoBaHue 1
pabotbl MEeToAbl MICNONb30BaHbl (METOAb! NCMOMb30BaHbI [METOAbI HACTUYHO MEeTObl UCMONb30BaHbI 1
npasunbHo. NposiBneHa (B 0CHOBHOM NPasubHO. [MCMNONb30BaHbI HenpaBwbHO.
npesocxonHas MposiBneHa xopowas  |npaewnbHo. MNMposieneHa |lMposiBneHa
TeopeTmyeckas TeopeTnyeckas yOOBNETBOPUTENbHAS  |HEYLOBNEeTBOPMTENbHAA
NnoAroToBKa. NOAroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoaumble HaBblkn [HeobxoauMble HaBblky  [MOAFOTOBKA. NOAroToBKa.
W YMEHWS NOMHOCTBIO (U yMeHWs B OCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKK
OCBO€HbI. PesynbTaT  |0CBOEHbIl. Pesynbtar | yMEHUS 4aCTUYHO N YMEHUS HE OCBOEHbI.
nabopatopHoii paboTbl [nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  |PesynbTat
MONHOCTBIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYeT eé COOTBETCTBYET eé 4acTU4YHO He CoOTBeTCTBYeT eé
uensm. Lensam. COOTBETCTBYET €€ Lensm.
uensam.
KoHTponbHas |[paBunbHO BbINONHEHb! |[1paBMibHO BbINONHEHA (3a4aHuns BbINONHEHbl  (3aAaHns BbINOMHEHD
paboTa BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMoONOBMHY. [MEHEE YEM HAMONOBUHY.| 2
MpoaeMoHCTpMpoOBaH  |3agaHui. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytOT CepbésHble OLWnbKM. HeyLOBNEeTBOPUTENbHbIN
BNafeHns MatepranoMm. |He3HauYMTeNbHbIe MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHs.l owmnobKu. YLOBNETBOPUTENbHBIA  |MaTepuanom.
NpeBOCX0OHbIE lMpooeMoHCTpUpPOBaH  |ypOBEHb BNadeHNS MposiBneHs
CnocobHOCTM XOPOLLWI YPOBEHb mMaTepuanom. HeLOoCTaToYHbIE
NPVUMEHNATb 3HAHNA 1 [BnaneHus matepranoM. |[posiBneHbl HU3KKe CMnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbl CpefHNe  [CnoCcoBHOCTM NMPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiAi.  [cnocobHOCTK NPVUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATb 3HAHNUA U [yMEHUS K BbIMOMHEHWIO |KOHKPETHbIX 3aaHWiA.
YMEHWS K BbINOMHEHUIO [KOHKPETHbLIX 3a4aHWUIA.
KOHKPETHbIX 3a4aHUIA.
TecTnposaHue [(86% npaBuibHbIX Ot 71% 00 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTBeTOB 1 Honee. npaBufibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |[OTBETOB U MEHEE. 3
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dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HauMTeNbHble Npobensl
cmcTemMaTmyeckoe u y4ebHO-MporpaMMHOro  |y4ebHoO-NPOrpamMMHOro B 3HaHNSAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycnewHo [vatepuana B o6beme, |y4ebHO-NporpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbINONHWNA HeobXo4MMOM Ansi matepuana, Lonyctun
Matepwvana, yMeHue npenycMOTpeHHble JLanbHeiwen y4ebbl U [NpUHLMNNANBHBIE
cB0OOOHO BBIMONHSATL  |MporpamMolt 3afaHus, |npencrosiwei paboTtel  [OWMOKW B BEINONHEHWM
3a4aHus, YCBOWUN OCHOBHYO no npodpeccuu, npenyCcMOTPEHHbIX
npeaycMoTPeHHble nuTeparypy, cnpasunncs ¢ nporpamMmoii 3aaaHuii u
nporpamMMoii, ycBoun  [pekoMeHL0BaHHY0 BbINONHEHWEM 3aaHuii, [He cnocobeH
OCHOBHYIO NTEpaTypy U|nporpammor npeaycMoTPEHHbIX NPOLONXUTL 0ByyeHNe
3HaKOM C OVCLUMNMWHBI, Nokasan |[nporpaMmoii, 3HakoM € (UM NPUCTYNUTb NO
LONONHNTENBHO cnucTeMaTnyecKuii OCHOBHOI N1TEpaTypoi, |oKoOHYaHUK
nmTepaTypoi, XapakTep 3HaHWUli Mo |peKOMeH10BaHHOM YHUBepcuTeTa K
pPeKOMeHA0BaHHOM OVCLUUNNHE U nporpammoii npodbeccrmoHanbHoi
nporpammoi CrnocobeH K nx LMCUMMNWHBI, [OMYCTWN |aesiTenbHocTh 6e3
OVCUMUMNWHBI, YCBOWN  |camMOCTOSITENIbHOMY MOrpeLHOCTN B OTBETE [LONONHUTENbHbIX
B3aVIMOCBS3b OCHOBHbIX [MOMOAHEHMIO 1 Ha aK3aMeHe U1 npwu 3aHATUIA NO
MOHSTWIA AUCLMMNAVHBI B [0BHOBNEHWIO B X04€e BbINOSIHEHNN COOTBETCTBYIOWEN
UX 3HAYEeHUU Ons HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX OMCLUNVHE.
npvobpeTtaemol paboTbl 1 3a4aHuii, Ho obnanaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYECKMe LesiTeNbHOCTY. 3HAHUAMU Onst UX
crnocobHocTn B yCTpaHeHns nog
NMOHMMaHNK, N3NOXEHNN PYKOBOLCTBOM
1 NCNOMb30BaHNK npenoaasaTernsi.
y4ebHO-NporpaMmMHoro
Matepvana.
CemecTp 4
TekyLLUA KOHTPONb
NabopatopHble |ObopynoBaHme n O6opynosaHue 1 ObopynosaHue n Ob6opyLnosaHue n
paboTbl METOAbl MCNONb30BaHbl (METOAb! NCMNOMb30BaHbI [METOAbI HACTUYHO METOibl UCMONb30BaHbI 1
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMONb30BaHbI HenpaBWibHO.
npesocxonHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |[posisneHa
TeopeTmyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NoAroToBKa. MO4roToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoanmble HaBblkn  [HeobxoouMble HaBbikM  |NOArOTOBKA. NOAroToBKa.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |Heobxonmmble HaBbikn  |HeobxoomMMble HaBbIKY
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar |1 yMEHUS 4aCTUYHO N YMEHUS HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHbI. PesynbTart Peaynbtat
NONMHOCTBIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4YaCTUYHO He COOTBETCTBYeT €€
LensM. Lensm. COOTBETCTBYET €€ LensiM.
uensm.
TecTnposaHue [(86% npasuibHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
otBeTOB 1 Honee. npaBw/bHbIX OTBETOB.  [MPaBUNbHbLIX OTBETOB.  |OTBETOB U MEHee. 2
KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBMibHO BbINONHEHA (3a4aHWs BbINONHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. [MEHEE YEM HAMONOBUHY.| 3
[MpooemoHCcTpupoBaH  |3agaHui. MpucytcTayloT [MponemoHcTpupoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT CepbésHble OWnbKM. HeyLOBNEeTBOPUTENbHbIN
BNafeHNs MatepuanoMm. (HesHauuTeNbHble MNpPOLEMOHCTPMPOBAH  |ypOBEHb BNaAeHNs
MposiBneHsl ownobKu. YLOBNETBOPUTENbHBIA  |MaTepuanom.
NPeBOCX0AHbIE MpoLeMOHCTPUPOBaH  [ypOBEHb BNageHUs MposiBneHs.
CnocobHOCTM XOpOLWNiA yPOBEHb mMartepvanom. He[oCcTaTouHbIE
NPVUMEHSATb 3HaHNA 1 [BnageHus matepranoM. |[posiBneHbl HU3KKe CrnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM NPUMEHSATbL 3HAHNA 1~
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTM NPVUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATbL 3HAHNA U [yMEHUS K BbIMOMHEHMIO |KOHKPETHBIX 3aaHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHui.
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
3auteHo He 3auteHo
3auer Ob6yuarowwpmitica obHapyXun 3HaHne OCHOBHOro  |Obyyatrowuincs 0bHapyXunn 3HaYUTENbHbIE

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

HeobX04MMOM Ons fanbHeiwen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun

npeacrosien paboTbl MO CNeUNanbHOCTY, NPVHUMNANbHbIE OWWOKM B BIMOMHEHN

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

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

6.3 TunoBble KOHTPONbHble 3aAaHUS UM UHbIe MaTepuanbl, Heo6XoAuMbie ONsl OLLEHKU 3HaHUWA, YMEHUH,
HaBbIKOB U (UNK) OnMbiTa AEATENIbHOCTU, XapaKTepUu3yLLUX aTanbl oopMUpPOBaHUSA KOMMETEHLUN B NMpoLiecce
0CBOEHUsi obpa3oBaTenbHOW NPOrpaMMmbl

Cemectp 3

TekyLLU KOHTPONb

1. JTaBopaTtopHble paboTbi

Tembl 1,5, 6

Tema 1. PeakunoHHasi cnocobHocTb BelecTB. KNCNOTHO-OCHOBHbIE Y OKUCIIUTENBbHO-BOCCTAHOBUTENbHBIE CBOCTBA
BELLECTB.

1.1. NabopatopHas paboTa "OCHOBHbIE KNACChl HEOPraHNYECKNX COeaNHEHMIA".

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

Bonpochl k 3awmTe nabopatopHoi paboTbl.

1. Knaccudprkauus HeopraHmiyeckux Coe aUHEHNIA.

2. Okenabl: KUCNOTHbIE, OCHOBHbIE, aMCDOTEPHBIE, - HOMEHKNATypa, CBONCTBA. [pnBECTM NpUMEPDI, HANMCaTb YPaBHEHNS
peakuuia.

3. OcHoBaHus: knaccmgmkauus, noy4yeHne, HOMEHKNaTypa, CBOMCTBA.

4. Kncnotbl: knaccudpmkaums, nony4yeHme, HOMeHknatypa, CBOMCTBa.

5. Conu: knaccudpmkaums, nony4yeHne, HoMeHkKNaTypa, CBOMCTBa.

1.2. NabopartopHas paboTa "OKUCNMTENBHO-BOCCTAHOBUTENBHbIE peakumnm”

CopepxaHue nabopatopHoli paboTbl: 03HAKOMIIEHME C peakuUsMmn, MOYWAMY C U3BMEHEHWEM CTENEHU OKUCNEHUS, C
TUMNAMN OKUCANTENBHO-BOCCTAHOBUTENbHBIX PeaKUMiA, C METOLAMM COCTABNEHUS YPaBHEHNIA 3TUX peakLmiA.
Bonpocebl k 3awute nabopatopHoit paboTbl.

1. Kakme peakumm Ha3biBaIOTCSH OKUCNUTENIbHO-BOCCTAHOBUTENbHLIMA?

2. Y10 Takoe oKMCAuTENb, BOCCTAHOBUTENb, CTEMEHb OKUCNEHUSA?

3. Kakne npouecchl HasblBalTCA OKUCIEHNEM, BOCCTAHOBNEHMNEM?

4. Tunbl OKUCANTENbHO-BOCCTAHOBUTENbHbIX PeaKLUMA: XapakTepPUCTMKA MEXMONEKYNSPHBIX Y BHYTPUMONEKYNSPHbIX
OKMCNNTENbHO-BOCCTAHOBUTENbHbIX peakumnin. Peakumn ancnponopLMoHMpOoBaHus.

5. OKncnuTenbHo-BOCCTaHOBMTENbHAS OBOACTBEHHOCTb. [pnBECTU NpMMepbl BeLecTB, 0bnanaowmnx
OKNCNUTENbHO-BOCCTAHOBUTENBHOW OBONCTBEHHOCTbIO.

6. MNocnenosaTenbHOCTb AEACTBUNA npn ncnonb3oBaHMn MetTona 3JIEKTPOHHOIro 6anaHca.

Tema 5. [anbBaHNYECKUE INEMEHTBI N PSAL HANPSXEHUA METANIOB.

NabopatopHas paboTa "lManbBaHUYeCcKne 3NEMEHTHI".

ConepxaHue nabopatopHoi paboTbl: 03HAKOMIEHUE C YCTPOWCTBOM U paboTol rafibBaHUYECKNX 3N1EMEHTOB.
Bonpocebl k 3awute nabopatopHoit paboThbl.

1. O6bsicHUTe obpas3oBaHMe OBONHOrO 3NEKTPUYECKOro Cos Ha rpaHuLe MeTans - pacTBop, BO3HUKHOBEHNE
9NEKTPOLHOro noTeHumana.

2. Y10 Ha3bIBaeTCS CTaHOAPTHLIM 3N1IEKTPOOHBIM NOTEHUMANoM Metanna?

3. Pag HanpsxeHuit metannos. Kakne BbIBOAbI MOXHO CAENATb M3 MONOXEHUS MeTanna B psagy HanpsXeHnn?
4. Y10 Ha3blBaeTCH ranbBaHNYECKUM SNIEMEHTOM?

5. Tunbl ranbBaHNYECKNX 3NEMEHTOB: ranbBaHN4Yeckuii anemMeHT BonbTa, Akobu-[aHnans, KOHUEHTPaLNOHHbI
ranbBaHM4Yeckuii anemeHT. Mpuseante NpuMepbI.

6. Kak no doopmyne HepHcTa onpenenntb 3Ha4eHne paBHOBECHOIO 3NEKTPOAHOr0 NoTeHUmana metanna?

7. Kak paccuutbiBaetca 9C ranbBaHn4eckoro anemeHTta?

8. B 4eM oTnmyme ranbBaHNYeckoro anemeHTa Akobu-LaHnans ot anemeHta BonbTa?
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Mporpamma gucumnnuHbl "Xumns n akonorus"; 15.03.01 "MawuHocTpoeHue".

Tema 6. Koppo3ausa meTtannos.

Na6opatopHas paboTta "Kopposus metannos"

CopnepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHUE C PA3NNYHBIMW BULAMY 3NEKTPOXUMUYECKOR U XUMUYECKOW
KOppO3un MeTannos.

Bonpochl k 3awmTe nabopatopHoit paboTbl.

1. Yto Takoe koppo3ns metannos? Kakvne Buabl Koppoaunm metannos Bel 3HaeTe?

2. B 4eM oTAnumnsa xumMmn4eCckom 1 aNeKTPOXMMMYECKO KOppo3nn?

3. Uto npencrasnsiet coboin xummyeckas kopposms? B kakux cpegax oHa npotekaeT? MNpuBenute npuMepbl U ypaBHEHNS
peakuuii ra3oBoli KOPPO3nKN 1 KOPPO3MK B HESNEKTPONUTAX.

4. KakoB MexaH13M 31eKTPOXMMMNYECKO Koppo3nun? Buabl nenonspusaumm.

5. Cxema anekTpoxuMmnyeckor koppoaun. Kak Ha3bliBaeTcs NpoLecc 0TBOAa 3NEKTPOHOB C KaTOAHbIX y4aCTKOB Mpu
9NEKTPOXUMMNYECKOI KOPPOo3nn?

6. KakoBbl MeTObI 3alWMTbl METANSIOB OT KOPPO3UN?

7. Kakne metannbl NpUMEHSAIOTCA B KAYECTBE aHOOHbIX U KaTOAHbIX MOKPbITWIA Ha Xenese?

2. KoHTponbHas pabora

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

MprMep BapuaHTa KOHTPONLHOW PaboThl

1. [1na aToMOB SNEMEHTOB C NOPSOKOBbIMU HOMepammn 17 1 56 ykaxuTe cocTtas aaep (41Cno NPOTOHOB 1 HENTPOHOB),
COCTaBbTe 3NEKTPOHHbIE CPOPMY/Ibl aTOMOB. YKaXWTe BaNeHTHbIE 9NEKTPOHbI, pacnpenenute nx no KBaHTOBbIM sHelrikam B
CTaumnoHapHOM 1 BO36YXAEHHOM COCTOSIHUSX, ONPEAENUTE 3HAYEHWNS CMUHOBOW BaneHTHOCTU. K KakoMy 3neKTpOHHOMY
CEMENCTBY NPUHAONEXUT KaX bl 9NEMEHT?

Mcxops n3 nonoxeHms aTMxX aneMeHTOB B Neproamnyeckor cucteme MeHoeneesa, oxapaktepuayinTe nx CBOMNCTBA.
SBnsieTCs N Kaxablii U3 HUX METaNoM Ui HEMETANNOoM, OKUCAUTENEM unu BocctaHoButenem? Kakosbl BbiCwWwas v
HM3Wasn cTeneHn okmcneHns ux atomos? CocTtaBbTe (POPMyNbl OKCUAOB U TMAPOKCUAO0B, OTBEYAIOWMNX X BbICLIE
CTeneHmn okncneHms? Kaknmm KMcnoTHO-OCHOBHbIMY CBOMCTBaMK 06nafatoT aTu coeanHeHns? MNpuBeaute ypaBHeHNUS
COOTBETCTBYIOWMX peakumii. OBpasytoT N fLaHHbIe 9NEMEHTbI BOLOPOLHbIE coeanHeHMs? CpaBHUTE CBOMCTBA
COefVIHEHWIA 0aHHOro 3/IeMeHTa CO CBOMCTBAMU aHanornyHbix COeAVHEHU 31EMEHTOB TOW Xe NoArpynmbl
nepruoanyeckom CUCTEMBI.

2. Onpegpenute TMN xuMmyeckor cesasm B coeanHeHmsx: NaCl, NH3. B cnyyae koBaneHTHOM NONSPHON UNK NOHHOWM CBA3N
yKaxuTe HanpaBneHre CMeLLeHNs aNeKTPoHOB. B cnyyae KoBaneHTHOW CBSA3W MOCTPONTE SNEKTPOHHbIE CXEMbl MOMIEKYT,
CXEMbI NEPEKPBIBAHNS SNEKTPOHHbIX OpbuTanein n onpenenute reOMeTPUMYECKyo OOPMy MONEKYbI.

3. Bbluncnutb ctaHaapTHbIE M3MEHEHUS SHTaNbMNUK, SHTPONKUK 1 cBoBOAHON aHeprum Mbbca anst XMMMYecKol peakLmu.
O6bsCHNTE XapakTep N3MEHEHNS HTANbMUK 1 3HTpoNUK. BoaMoxXHa N faHHas peakums npy cTaHAAPTHBIX YCIOBUSIX?

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

4. PaccynTtante MaccoByto Y MONbHYIO fonu pactsopéHHoro B 100 r BoAbl rAvUepuHa, MONSPHYIO U MONSATNbHYIO
KOHLIeHTpauuy COOTBETCTBYIOILEro pacTBOpa, NoBblWeHWe TeMnepaTypbl KUMEHUS 1 NOHWXEHWE TeMneparypsl
3aMep3aHust, a TakxXe BeNMYMHy OCMOTUYECKOro AaB/eHns, eCnu MembpaHa nponyckaeT TONbKO MOEKyNbl BOAb! U
Temneparypa onbiTa 25[C. MocTosHHbIe Bogbl: Ka = 0,52 1 Kk = 1,86.

5. [lns peakLmii, CXeMbl KOTOPbIX yKa3aHbl HUXE, COCTaBbTe YPaBHEHUS METOLLOM 3NIEKTPOHHOro 6anaHca. Ykaxute Tunbl
peakunii. [Ing Kaxnon peakumm ykaxute, Kakoe BELWEeCTBO ABNSETCS OKUCUTENEM, KaKoe - BOCCTAHOBUTENEM
K2Cr207 + SO2 + H2S04 — Cr2(S04)3 + K2S04 + H20

S + NaOH — Na2S + Na2S04 + H20

6. CocTaBbTe MONHYKO CXEMY ranbBaHWYECKOrO 9NEMEHTA, HANUWNTE YPABHEHUS SNEKTPOLHBIX MPOLECCOB U BblYUCNTE
90C:

Mg/MgS0O4, 0,1m//CuS0O4, 1m/Cu.

7. XenesHoe uagenune nokpbITo LMHKOM. Kakoe 9T0 NOKpbITME - KaTogHoe nnv aHogHoe? CocTaBbTe 9MEKTPOHHbIE
ypaBHEHWNS aHOOHOr0 U KaTo4HOro NpoLEeCcCOB KOPPO3UK 3TOro N3Lenms nNpy HapyweHU NOKPbITUS BO BNaXXHOM
Bo3ayxe. Kakvne npoaykTbl Koppo3um obpasytoTcs?

8. CocTaBbTe 9NEKTPOHHbIE YPABHEHUS NPOLIECCOB, MPOUCXOASAWMX HA NEKTPOLAX MPU 3ANEKTPONM3e BOLHOMO pacTeopa
anektponuta NiSO4. Bpems anektponusa ? 2 yaca, cuna Toka ? 3 A. OnekTpobl MHEPTHbI. Bblumcnnte maccy BelecTs,
BbIOENSIOWNXCS HA 9NeKTPoaaX.

9. CocTaBbTe ypaBHEHWNS peakLuuii, C MOMOLLBIO KOTOPbIX MOXHO OCYILECTBUTb HUXE NpuBeaEéHHbIE NpeBpaLleHus.
Peakumn noHHoro obmeHa 3anuiumMTe B MONEKYISIPHOM 1 MIOHHO-MONEKYNSIPHOW chopme. [ns
OKMCNNTENbHO-BOCCTAHOBUTESbHBIX PEeakLMii COCTaBbTe NEKTPOHHbIE YPaBHEHNS NPOLLECCOB OKUCNEHUS 1
BOCCTAHOBNEHUS, YKaXNTE OKUCNNTEND 1 BOCCTAHOBUTENb, NOABEPUTE KOIPULNEHTHI METOAOM SNEKTPOHHOIO
6anaHca.

Fe » FeO — FeSO4 — Fe(OH)2 — Fe(OH)3

10 Onpenenute cteneHb nonvMepusaummn obpasua nonusuHunxnopuaa [CH2 - CH(CI) -Jn co cpenHei MonekynspHou
maccom 62500.

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

[MpuMepbl TeCTOBLIX 3a8aHUN.

1. YKkaxunTe, Kak U3MEHUTCS CKOPOCTb peakummn: 2S02+02 = 2503 npuv NOBbIWEHUN OaBNEHNS B CMCTEME B 3 pasa:
1. 1. yBennuutca B 18 pas

1. 2. yBenuumtca B 9 pas

1. 3. ysenuyutcs B 6 pa3s

1. 4. ysenuuutcs B 27 pas

2. Bce B0O3MOXHbIE 3HAYEHNS MArHUTHOIO KBAHTOBOMO YMCna Ans anekTPOoHOB f -nooypoBHS:
2.1-2;-1;0;1;2

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

23.0;1;2;3;4

24.-1;0;1

2.5.-1/2; +1/2

3. Mnaponmay Tonbko Mo KaTMoHy NoaBepraeTcs cofb, 0bpa3oBaHHas:
3.1. cnaboit KNCNOTOM M CUNbHBIM OCHOBaHNEM

3.2. CUSTbHOI KUCNOTOM 1 cnabbiM OCHOBaHUEM

3.3. CUNBbHOR KNCNOTOW U CUNTbHBIM OCHOBaHUEM

3.4. niobas conb

4. MonsipHas KOHUEeHTpaumsa pacTteopa, cogepxauwero 0,98 r cepHoin knucnotel B 100 M pacteopa, pasHa:
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. "ToHMXEeHne naBneHns HaCbIWEHHOro napa pacTBoOpUTENS Had PacTBOPOM NMPOMNOPUMOHANbHO MONbHONW Jone
pacTBOpéHHOro BelecTsa".

MpviBeLEHHOE BbIpaXEHUE NpeacTaBnseT cobon
5.1. 3akoH lNecca

5.2. 3akoH Payns

5.3. 3aKoH Papages

5.4. 3akoH Oma

5.5. npuHuun Maynu

6. KpaTHOCTb CBSI3W B MOMeKy/e a3oTa paBHa
6.1.1
6.2.2
6.3.3
6.4.5
6.5.0

7. B ypaBHeHWn peakuuu

FeSO4 + KMnO4 + H2S04 = 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. Xnopua xeneaa(ll) He MoXeT 6bITb NOMYy4YeH B3aMMO4ENCTBUEM:
8.1. Xenesa ¢ xnopuoom HaTpus

8.2. pacteopa xnopuga megu(ll) c xenesom

8.3. xxenesa c CoOnsiHOM KUCNOTOW

8.4. okcmpa xenesa ¢ CONsiHOM KMCNOTOM

9. Kncnas conb MoxeT ObITb MoslydeHa B peakumu:
9.1. NaOH (HenocTaTok) + H3PO4
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9.2. HCI+NH40H

9.3. CuCI2 + NaOH(HepocTaToK)
9.4. FeSO4 + KOH(136b1TOK)
9.5. Ca(OH)2 + HNO3

10. YkaxuTe BewecTsa, B BOOHbIX paCTBOPAax KOTOPbIX PACTBOPSETCS rMOpPOKCUL, aNtOMAHUS:
10.1. KOH, H2504

10.2. NaOH, NaCl

10.3. NaNO3, KClI

10.4. H2S04, K2504

11. HassaHue coegnHeHuns Cu(H2AsO4)2 no mexayHapoaHON HOMeHKNaType:
11.1. OurnopoapceHat meau (1)

11.2. QurnopokcoapceHat meaum (1)

11.3. OurnopoapceHat meam (1)

11.4. Ourngpoapcenut meaum (1)

12. B Monekyne HeKOTOPOW KMUCNOW CONMN COLEPXUTCS aTOM BOLOPOA, CNOCOBHbLIN K 3aMelleHnto Ha MeTtann. Mpu
3amelueHnmn obpasyeTcst dpocdoat Kanbumsi. HassaHne NcxonHom conu:

12.1. F'mapokcodocdar kanbLus
12.2. durnopokcodpocdar kanbums
12.3. M'mppogoochut Kanbuus

12.4. T'mapodpocdpat kanbums

13. Mpwn NpoTekaHnn Toka Yepes NocnefoBaTeNbHO BKIKOUEHHbIE 3NIEKTPONM3EPLl C pacTBOpaMu HUTparta cepebpa u
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 NpoBOAMACS B TedeHme 1 yaca npu cune toka 2 A. Macca Hukens,
KoTopas Bbloenunach Ha katoge, paBHa

141.22r

14.2.4/4r

143.6,8r

144.8,7r

145.05r

15. [Ing NpOTEKTOPHOM 3alnTbl XENe3HbIX N3aenni 0T KOPPo3un B HENTPanbHOW BOOHOW cpede MOXeT NPUMEHSATbCS:
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. HarpeBsaHwue

17.3. ncnapeHve

17.4. koHOeHcauns

17.5. kpucrannunaaums
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18. LleHTpanbHblii aTOM HAXOAMTCS B COCTOSHUM SP3-rMbpuan3aunmn B Monekyne
18.1. BeCl2

18.2. CCl4

18.3. AICI3

18.4. BH3

Ok3ameH

Bonpochbl k sk3ameHy:

1. CoBpemMeHHas Teopus cTpoeHms atoma. KopnyckynspHO-BOMHOBbLIE CBOMCTBA 3/IEMEHTAPHDBIX YACcTUL. YpaBHEHUE ae
Bpoiins. MpuHumn HeonpeaeneHHocTm Meit3eHbepra.

2. BonHoBas dpyHkums. YpasHeHwue LpeauHrepa.

3. KBaHTOBbIE YMCna: rnaBHOE 1 opbuTanbHOE. DHEPreTUYECKME YPOBHU U MOLYPOBHM.

4. KBaHTOBblE YMCNa: MarHATHOE U CMIMHOBOE. DHEPreTUYecKne ypoBHM, NOAYPOBHU 1 opbuTtany.

5. ®opMbl 3N1eKTPOHHbIX opbutaneii: s-, p-, d- opbutanu.

6. MpyHUMMNbI 3aNONHEHNS aTOMHbIX opbuTanei atomoBs: npuHUMN Maynu, npasuno XyHAaa, NPYHLMN MUHUMYMa SHEPTUN.
7. MakcumanbHas eMKOCTb SHEPreTM4ecKux NogypoBHe. SNeKTPOHHbIE (POPMYbl CTPOEHMS aTOMOB 3/1EMEHTOB.
"padprueckoe n3obpaxkeHne aNeKTPOHHOIO CTPOEHMS aTOMOB.

8. MNepuoguyeckuin 3akoH (hopmynuposka) n nepmnogudeckas cuctema .M. Menneneesa. [epnoan4yHoCTb N3MEHEHMUS
CBOWICTB 3/1IEMEHTOB.

9. Tunbl xuMnyeckon ceadn. OCHOBHbIE NONOXEHNA METOAA BaNeHTHbIX CBS3el. KoBaneHTHas HenondpHasa xmMmunyeckas
CBA3b.

10. KoBaneHTHas nonsipHas XuMmn4yeckas csa3sb.

11. VloHHast xumnyeckas cBsi3b. BogopoaHas cBa3b.

12. Cnocobbl NepekpbiBaHNS 9NEKTPOHHbIX 0611aK0B: O-CBSI3M U TI-CBSI3M.

13. MMbpuansauns atoMHblx opbutaneit. Tunbl rMbpuamsaummn opbutaneli n NPOCTPAHCTBEHHOE CTPOEHNE MOMEKY.
14. MeTton monekynsipHbeix opbutanein (MO JTIKAO). OcHoBHble nonoxeHus metoga MO JTIKAO.

15. MNocTpoeHne sHEPreTM4ecKux amarpamm MONEKyn 1 onpeaeneHme KpaTHoCTH (Mopsaka) CBs3v B COOTBETCTBUM C
metogom MO JIKAO.

16. XvMnyeckas TepmoamHammka. TepmoanHaMmuyeckne qoyHKLmK. MNepBbli 3aKOH TepMOanHaMMKN. BHyTpeHHAS aHeprns
CUCTEMbI. DHTANbLMMS.

17. 3akoH ecca n cneacTtene u3 Hero. Pacyet u3MeHeHns aHTanbnun peakunm. SK30TepMMYecKue N SHAoTEPMUYecKne
peakuuun. 9HTanbnus obpas3oBaHns BEWECTBA.

18. Bropoil 3akoH TepMoanHaMuKn. SHTponus. PacyeTt nameHeHns sHTponuu peakumu. Moctynart MNnaHka.

19. OHeprus ['Mb6ca 1 eé nameHeHve B xoLe peakuun. YCnoBue caMonpon3BoibHOMO NMPOTEKaHUS XMMUYECKIMX pPeakLVii.
Cnocobbl pacyeTta saHeprumn M'mbbca. dHeprusi F'mb6ca o6pa3oBaHNs BEIWECTB.

20. XvMnyeckas KnHeTrka. 3agadmn XMMN4eckon KMHeTUKn. CKopoCTb XMMMNYECKON peakLnu.

21. 3aBNCUMOCTb CKOPOCTW XMMWNYECKOW peakLmn OT KOHLUEHTpauun n ot Temnepatypbl. KnHeTu4eckoe ypaBHeHme.
KoHcTaHTa ckopocTtu peakumm.

22. Xumunyeckoe pasHosecue. KoHcTaHTa paBHoBecus. CMelleHne xuMmnyeckoro pasHosecus. MNpuHumn Jle-latense.
23. Cnocobbl BbIpaXeHNsi KOHLEHTpaLuy pacTBOPOB.

24. KonnuratueHble CBONCTBA pacTBopoBs. 3akoHbl Payns. Ocmoc. 3akoH BanT-Nodbdpa.

25. BogopoaHblin nokasatens (pH).

26. N'maponus coneir. PasnuyHble npuMepsl rmaponnsa: rmaponns coneli, 0bpasoBaHHbIX cnabblM OCHOBAHUEM U CUTNLHOW
KMCNoTOM, cnaboli KNCNOTON N CMNIbHBIM OCHOBaHWEM, cnaboii KUCnoTol 1 cnabbiM OCHOBaHWEM.

27. lucnepcHble cUCTEMbI: BBICOKOAMCNEPCHbIE, CpefHeaMcnepcHble, rpyboamcnepcHole. CBOMCTBA KOMNOMAHBIX
pacTBOpPOB.

28. OxmcnnTenbHO-BOCCTaHOBUTENbHbIE peakummn. CTeneHb okucneHns. Okncnutenm n socctaHosntenn. Meton
3neKTpoHHoro 6anaHca.

29. Trnbl OKNCANTENBHO-BOCCTAHOBUTENbHBIX PEaKLMiA: MEXMONEKYNAPHbIE, BHYTPUMONEKYNSAPHbIE, peakuum
CaMOOKMNCNEHNSA-CaMOBOCCTAHOBEHNS (AMCNPONOPLMOHNPOBAHMS).

30. OnekTpomHble noTeHumanbl. MexaHn3M BO3HUKHOBEHWS 3NEKTPOAHOr0 NoTeHumMana Ha rpaHyiue Metanni-pacrteop.
31. BooopogHbii anektpod. CtaHoapTHbIE SNEKTPOL4HbIE NOTeHUManbl. YpasHeHne HepHceTa.

32. Pan HanpsxeHui MeTannos.

33. NanbBaHu4Yeckuin snemMeHT BonbTa.

34. lanbBaHn4eckuii anemMeHT Skobu-LaHnans.

35. KoHUeHTpaunOHHbIN ranbBaHnyeckunin anemeHT. 30C ranbBaHN4YECKOro aneMeHTa.

36. Koppo3us metannos. XuMmnyeckas v snekTpoxmMmyeckas Koppoaust. Cxema anekTpoxXmMmn4eckon Kopposuu.
Jenonspusaumsa kncnopogHas u BoOoOpogHas.

37. Koppo3us npu KOHTaKTe AByx MeTannos. Koppo3us npy HepaBHOMEpPHOI aspauumm.

38. 3awwuta MeTannoB OT KOPPO3UN. AHOIHbIE U KAaTOAHblE 3aWMTHbLIE METANMYECKUE NOKPbLITUSA. MeTon NpOTEKTOPOB.
NHrmbutopbl KOpposmu.

39. OnekTponua pacnnaBoB 3MEKTPONNTOB.
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40. DnekTponu3 pacTBOPOB SNEKTPONNTOB C HEPACTBOPUMBIM (MHEPTHBIM) aHOAOM.
41. DnekTponu3 pacTBOPOB INEKTPONNTOB C aKTUBHbLIM (PACTBOPMMbIM) aHOLOM.
42. 3aKOHbl aNeKTponnaa.

43. O6wue ceoicTea MeTannos. Cnocobbl NOAYYEHNS1 METANNOB.

44. OCHOBHble KNaccbl HeopraHM4ecknx coeanHeHuin. OKkcuabl: KUCNOTHbIE, OCHOBHbIE, aMdpOTepHble, HeapasnnyHble.
HomeHknaTypa v cBOWCTBA OKCUIOB.

45. OcHoBaHmg: knaccudmkaLums, HOMeHKnaTypa 1 CBOMCTBa OCHOBaHMN. AMpoTepHble ruapokcuabl. CTpyKTypHbIE
popMynbl OKCUOOB.

46. Knucnotbl: 6eckucnoponHble, kucnopoaconepxawme. Ceoctea KMCNOT.

47. Conun: OCHOBHblE, KMCTble, CpeaHue (HopManbHble). HomeHknaTtypa, cnocobbl nonyyYeHusi conen. XuMmnyeckme
csonctea conei. CTpyKTypHble OOpMynbl CONeil.

48. Monumepsbl. Knaccugoukauuns nonMmepos.

49. MeTtonbl nonyvyeHns opraHnM4eCkKnxX CUHTETU4EeCKNX NoMMEepPOB. I'IonMMepvlsauvm, nonukoHaeHcauusi. GteneHb
nonnMepunsaunn.

50. BaxHewwmne nonmmepbl: NOAM3TUAEH, NOANNPONUAEH, MOAMBUHUAXNOPKA, TEPNOH (doToponnacT-4),
nonMMeTuIMeTakpunar.

Cemectp 4

TeKyLUin KOHTPONb

1. JTabopaTtopHble paboTbi

Tema 12

NabopatopHas paboTa "OnpeneneHne pacTBOPEHHOrO B BOAE kucnopoaa”.

CopepxaHue nabopatopHoli paboTbl: 03HaKOM/IEHNE C METOAOM OMNpeAesieHns KUCNopoaa, pacTBOPEHHOro B Bo4e
(MeTooom BuHknepa).

Bonpochl k 3awmTe nabopatopHoi paboThbi:

1 9konornyeckre nNpobnemMsl BOAOMONb30BAHNS.

2 3arpsisHeHVe NoBEPXHOCTHbLIX BOLOEMOB.

3 Buppl 3arps3HeHnst NOBEPXHOCTHLIX BOLOEMOB.

4 OxapakTepusyinTe XMMU4eckoe 3arpsi3HeHNe BOA,.

5 OxapakTepunayiite MexaH14ecKoe 3arpsi3HeHne BoS.

6 OxapakTepunayiite bakTepuanbHoe 3arpsisBHeHne BOL.

7 OxapakTepuaynte gomamyeckoe 3arpsa3HeHme Boa.

8 Mpouecchl, BNMSOWMe Ha CoaepXaHne PacTBOPEHHOrO KUCOpoaa B BOAE.

9 Knaccudomkaums o B 3aBUCUMOCTM OT COZlep>XaHuWsl pacTBOPEHHOrO KMcnopoaa.
10 OCHOBHbIE HanpaBneHns paumoHanbHOro NCMOMb30BaHNS BOOHbBIX PECYPCOB.

11 OcobeHHocTu 0THOpPa NPob BOAbI A4S ONPELENEHUs COAEPXaHNs PACTBOPEHHOrO KMCnopoaa.
12 CywHocTtb MeTona Burknepa.

2. TectupoBaHue

Tembl 10, 11,12, 13, 14

Mpumepbl TECTOBbLIX 3a4aHni

1. Okonorus - 310 Hayka

+: 0 B3aMMOOTHOLIEHNM OPraHN3MoB Mex .y coboii 1 ¢ oKpyxXarowei cpenoit (B TOM YMcne MHOroobpasne B3avMOCBS3ei
WX C OpYrvMn opraHma3Mamm n coobuectsamm)

-1 0 XXUBOTHOM MUpe

-1 0 3eMHOI aTMocpepe, ee CTPOEHUN, CBOMNCTBAX M NPOUCXOASLWMX B HEM NpoLeccax

-1 0 3aKOHax B3aMMOOTHOLIEHUS BUOCEPDI N YENOBEYECTBA, YENOBEYECKMX MOMYNSILMIA

2. KT0 13 H1Xe nepeymncneHHbIx y4eHbIX BBEN B HAYKy TEPMUH "akonorns"?
-: B.BepHanckuii

+: O.lNekkenb

-2 A.TeHcnu

-: K0.JInbunx

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

- rmapocaepa

- nepocgoepa

- nuTocdoepa

4. Brocdepa oTHoCUTCS K
+: rnobanbHoO aKoCUcTEME
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-. Me303aKocucTeme
-. MUKpPO3KOCHUcTeme
-. MaKkpoakocucrteme

5. Yrnepon BbIXOAWT U3 KPYyroBopoTa BewecTs, 06pasyst ocafoyHble Nopoabl, B oopme ...
-1 Cynbgpara Kanbuus

-I HUTpaTa Kanbuus

+: kapboHaTa KanbLus

-: cynbchuaa Kanbuus

6. CywHocTb yyeHus B. BepHaOckoro 3akno4yaercs B ...

-: BblOENEHNW rMaBHbIX 9KONOrMYecKux npobnem

-1 BblAENTEHUN OCHOBHbIX (OYHKLMIA nMToCcdepbl

-: MPW3HaHUM UCKNIOYNTENbHON PONv NoYBbl B NpeobpasoBaHmm obnvka nnaHeTh

+: MPU3HAHMW NCKITIOYUTENBHOM PONK XNBOTO BewecTBa, npeobpasyolwero obnuk nnaHeTol

7. Cuctema, cocTosilwas U3 opraHn3MoB pasHbixX BUOOB U cpelbl 06uTaHus, ocywecTBnstowas obMeH BeWecTBoM 1
aHepruein Mexay HUMK -31o

+: BKocucTeMa

-: 6buoLeHo3

-1 aKoTOn

-: BroreoL,eHO3

8. MNpouecchbl, xapakTepHble AN NPUPOLHbLIX 9KOCUCTEM:

-: NPOAYyLMPYET 1 pacxomyeT ANOKCUL yrnepona npu CXuraHnm MCKonaemoro Tonnmea
-: noTpebnset n npeobpasyeT aHEPruo NCKONAEMOro UK SAEPHOro TONMBa

-; pacxomyeT 1 npeobpasyeT opraHM4eckoe BewecTBo 6e3 HakonneHusl

+: monyyaeT, npeobpasyeT, HaKanIMBaEeT COMHEYHYIO SHEPT IO

9. Mpynna opraH13MoB, NPeacTaBmUTeNM KOTOPOM B G1OreoLeHo3e HaunHaloT Nnpeobpa3oBaHne CONMHEYHON aHeprum,
Ha3blBaeTCs

-: pepyueHTamu

-: KOHCyMeHTamu | nopsinka
-: KOHcymeHTamu I nopsiaka
+: NpoAyLeHTaMn

10. Ha kaxoom npenbloywem TpoguyeckoM ypoBHE KONMYECTBO 6I/IOMaCCbI, co3nasaeMon 3a eOVHULY BpeMEHMN, ...
+: 6OJ'IbLI.Ie, 4eM Ha nocnenytouwem

-. MéHblle, 4eM Ha nocnenywouem

-. NOCTOAAHHO MeHseTCA

-. Xapakrtepun3yetcsa NoCToAHCTBOM

11. [epBOMCTOYHUKOM 3HEPTMMN B MPUPOOHBIX HA3EMHbIX 9KOCUCTEMAX 1 arpoaKocUcTeMax aBnsaeTcs(lorcs)...
-1 yenoBek

-1 pacTeHus

+: ConHue

-1 3emns

12. Ecnm coobluecTBo CywecTByeT B ONTUMANbHbIX YCIOBUSIX CPeLbl, TO OHO ...
-: HE MMEET MPEMMYLLECTB Nepes ApyriMu cooblecTeamu

-2 HEe KOHKYpPeHToCcnocobHo B 6opbbe ¢ apyrumn coobluecTsamm

-. Xapakrtepundyetcsa yrHeTeHnem Xn3HenesaTte/ibHOCTU

+! IMeeT NpeuMyLLecTBa nepeq Apyrumm coobwectsamm

13. MoHsTME 0 NUMUTUPYIOLLKX hakTopax paspaboTan
-: K. Tumnpsases

+: B. Wendpopa

- H. Pelimepc

-: B. KommoHep

14. CBOICTBO BMOOB Npucrnocabnmneatbecs K TOMY UM MHOMY OmManasoHy konebaHuii chakTopa cpenbl - 370...
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+: 3KOnornyeckas ninactTUyHoOCTb
-1 aKkonormyeckoe TpeboBaHue

-1 9KOSIOrnm4eckum psag,

-1 3Kofornyeckas Huwa

15. Monynsums - 3T0 COBOKYNHOCTb 0CO6EiA ...

-1 AByXx 6n13kmx no TpebosaHmsaM Kk BUOTOMY BULOB, MPOXUBAIOWMX HA ONpPefenEHHOM TeppuTopun
-1 pa3HblX BUOOB, CBA3aHHbIX NULLEBLIMX B3aVMOAENCTBUSAMN

-I pasHbIX BMAOB, NMPOXMBAKLWMX B Npefenax obLel Teppmutopum

+! 0OHOro BMAa, kKoTopas obnanaet oblWMM reHOOHAOM 1 3aHUMAET ONPeaENEHHYI0 TEPPUTOPMIO

16. MNpomblwneHHas (MHXeHepHas) 3KONorus...

+: U3y4aeT BANSHNE NPOU3BOACTBEHHON AEATENbHOCTU HA NPUPOLY U BIUSAHME NPUPOOHbIX YCNOBMA Ha
PyHKLIMOHMPOBaHME NpeanpusaTuia

- BblsIBNSieT 0bLWwmne 3aKkOHOMEPHOCTU OpraHn3aumn XusHu

-: MccnegyeT OCHOBbl B3aMOOENCTBNS opraHnama v cpeap

-1 M3y4aeT CTPYKTYpY ¥ AMHAMUKY aHTPOMO3KOCUCTEM

17. 9Konornyeckoe MMpoOBO33peEHME CNELNANNCTOB BbipaXaeTcs Yepes NpogecCnOoHanbHbIV BKNa4 B ...
+: ONTUMU3ALNIO B3AMMOOTHOLEHUI B cucTeMe "oblwecTso - npupoaa”

-. HAUWOHaNbHble 9KONOrnyeckme npoeKkTbl

-. MakCunmMmasnibHOe ncnonb3oBaHne npmnpoabl

-. MexayHapogHble sKonorn4yeckume npoeKkTbl

18. JlokanbHble OYNCTHBbIE COOpYyXeHuns npegHa3Ha4YeHbl Ons

+: O6e3Bpe)KI/IBaHI/I$I CTO4YHbIX BOA

-: AanbHenwero Ncnonb30BaHUS CTOYHbIX BOA B MUTHEBOM BO,EI,OCHa6)KeHVII/I
-. ICNOJIb30BAHNA CTO4YHbIX BOJ B MAPOCUIOBbIX YCTAHOBKaX

-. CMeleHns CTO4YHbIX BOLO C YC/TOBHO ? YNCTbIMM CTOYHBIMK BOOAMU

19. Hanbonee coBepLIEHHbIMY annapaTtaMmyi O4MCTKU ra30oB OT B3BEWEHHBIX B HAX YACTMIL, NbIW 1 TyMaHa SBASIOTCS ...
- NeHHble annaparTbl

-1 a3POTEHKM

-1 TKaHeBble PUNbTPbI

+: 9NEeKTPOPUNbTPDI

20. [1ng 041CTKM TOMOYHOrO rasa oT AMoKcKaa cepbl MOryT 6blTb MCMOMb30BaHbI CyNbGIUT KanbLmsl, U3BECTb 1 KUCIOPOA,
BO3.yXa, Npn 3ToM obpasyeTcs ...

-1 TMAPOKCUA, KanbLms

-1 Briokanbumi

+: runc (cynbpat Kkanbuus)

-1 Xnopua Kanbums

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

+: CYXMX MnblieynosuTenem

-1 MOKpPbIX MbINneynosuTenen

-1 3aNeKTPOOUNbTPOB

22. K anbTepHaTVBHbIM UCTOYHMKAM SHEPrM OTHOCSTCA
-1 U3BECTHSK

- IPUPOLHbIV ras

+: Bro3Heprus

+: CONTHeYHasa aHeprus

-I HeTb

23. Okonoro-61Monornyeckoe 3Ha4eHMe 030Ha Kak KOMNOHEHTa aTMOCDEPbI 3aKMKYAETCS B €10 CMOCOBHOCTH ...
- MOBbIWATh CTabuNbHOCTL KMcnopoaa

-: HEMTPaNN30BaTh KUCNOTHbIE OCAAKM

+: nornouwatb ynbTpaguoneTosoe nanyyeHme ConHua

-: cTUMynupoBaTb 06pasoBaHne LOXAeBbIX 06nakoB
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24. Hukenb, XpoM, NonuxnopbreHnbl SBNSIOTCS ...
-: UHrMbrTOpamu

+: KaHUeporeHamu

- UMMyHOMOyniTOpamu

-I CTUMYNATOPaMU

25. Heobx0amMbiM yCNOBUEM L5 YCTAHOBNEHNS SKONOrmyeckunx Hopmatusos MNAB vunn NOC sensetcs.
+: UHBEHTapu3aumst ICTOYHUKOB BPEAHOro BO3OENCTBNS Ha OKPYXaloLyto cpeay

-2 061WeCTBEHHbI 3KONOrMYecKnii KOHTPONb 3a paboTol NpeanpusaTUi

-1 9KONOrMYeckoe cTpaxoBaHue obbekTa BO3AENCTBUS HA OKPYXatoLyo cpeay

-1 9KONorn4eckoe ayavpoBaHue npeanpusaTumi

3. KoHTponbHas pabora

Tembl 10, 11,12, 13, 14

MprMepbl BONPOCOB KOHTPONLHOW paboThl

1. MoHsTne 6rocdpepa (no 3toccy 1 BepHanackomy).

2. OcHoBHble BelecTBa brocdepbl 1 Ux knaccudpmkaums no B.W. BepHanckomy.

3. Xun3Hb: CBONCTBA, MPOMNCXOXAEHNE, YPOBHM OpraHmaaLumm, npeobpasytolas pons Ha 3emne. 4. CTpykTypa, pasmep u
rpaHuLbl bBriocdpepsl.

4. 3akoHbl B.W. BepHaackoro.

5. YcToiumBocTb 6uocepbl.

6. XapakTepucTuka BOGHOW cpenpbl 1 OCOBEHHOCTM €€ BNUSIHUS Ha XUBbIE OPraHn3MbI.

7. XapakTepucTrka Ha3eMHO-BO34yLWHOM cpebl U1 0CODEHHOCTM €€ BNSIHWS HA XMBbIE OPraHU3MbI.

8. XapaktepucTrka NoYBeHHO cpenbl U 0COBEHHOCTM ee BNAHMWSI HA XMBble OPraHU3MbI.

9. 3akoHbl B3aUMOOTHOLWEHNS OpraHn3mMoB 1 cpefpl (Pynbe, onTumyma, nuMMTUpyoWwmux goakTopos, B3aMMOAENCTBIA
(paKTOpPOB, 3KONOMMHYECKOro COOTBETCTBMS).

10. 9konornyeckas Huwa, onpefeneHne, XxapakTepucTuka, OTanyme oT cpelbl 0OUTaHMS.

11. Skonornyeckume rpynnbl OPraHN3MOB MO OTHOLWEHMIO K 9KOMOrMYEeCKUM hakTopam.

12. Apantauun. Buapl agantauuin opraHu3MoB K U3MEHEHWUSIM 9KOMOrM4eckux oakTopos.

13. MNonynauun (NOHATWNE, pasMmepbl, CBONCTBA).

14. CtpykTypa nonynsumi.

15. dnHammka nonynsiuuii (6uoTtnyeckuii noTeHuman, Murpawm, nonynsiunoHHbIE BOMHbI).

16. [omeocTas nonynauuin (NOHATNE, CBOWCTBA).

17. BrioueHo3bl. CooblecTBa (NMOHATUS, NPUMEPHI).

18. CTpykTypa 6roueHo3a (B1aoBas, NPoCTPpaHCTBEHHASs, aKonornyeckas).

19. buoTtnyeckune oTHoLWEHNS B coobliecTBax (HemocpenCcTBEHHOE M ONOCpPeaoBaHHOE BO3AeNCTBME OpraHN3MOB).
20. Okonoruyeckas Huwa (noHaTme, pasmep).

21. OkocucTtembl. BroreoueHo3bl (MOHATWSA, pa3mepsbl, OTANYNS NOHATUIA).

22. MpoayueHTbl, KOHCYMEHTbI, PEAYyLEHTbI: ONPeLeNeHns, MPUMEpHI.

23. CTpyKTypa 9KOCUCTEMBI (TPONHECKNE 3BEHDbS, LIENN, CETU, YPOBHN).

24. 9konornyeckne nupammabl. MOHATNE 1 YPOBHW NPOOYKTUBHOCTU 9KOCUCTEM.

25. Cykueccus. Buabl npypoaHbIX M aHTPOMOreHHbIX CYKLECCUIA. YCTOMYMBOCTb 9KOCUCTEM.

26. 9konorus yenoseka. CoumanbHas akonorms. AHTponoakonorus (MoHATNS). AHTponoreHes. CounoreHes.

27. ToHsATHe 300poBbS M hakTopbl, OKasblBalowWwme HeraTuBHoe BO3AENCTBME HA 300POBbE YenoBeka.

28. MNokasartenun 340p0Bbs, 3KoNOrnyeckme akTopbl pycka, Ux Buabl U NOCNEACTBNS BO3LENCTBMS ONs Yenoseka.
29. MoHATHe ?0Kpyxarowas cpena? n ?3arpsa3HeHme okpyxaiowen cpenbl?

30. . OCHOBHbIE UCTOYHUKMN, BULbI U (POPMbI 3arpA3HEHNS 1 aHTPOMOreHHbIX BO3AEACTBUIIA.

31. OCHOBHblE NCTOYHMKUN 1 DOPMbI 3arps3HeHNs aTMocepbl. NocneacTsns aHTPOMOreHHOro 3arps3HeHNs atMocaepb!
nns éuocdepbl.

32. OCHOBHblE MCTOYHMKUN 1 OOPMbI 3arpsa3HeHUs ruapocdepsbl. [locneacTens aHTPONOreHHOro 3arpsa3HeHns
atMocdhepbl onst brocgepsl.

33. OcHOBHblEe BMIbI BO3LENCTBNS Ha NOYBY U nutocdepy. [ocnencTsms aHTPONOreHHoro BO3AeNCTBUS Ha NOYBY
(merpapaums, apo3mvs 1 4p.) u nuTocgepy.

34. Bugpl oTX0808B 1 nx knaccudgukaums. OnacHoCTb BO3OENCTBUS OTXOA0B ONs OKpyXatowwern cpeabl 1 Yenoseka.
35. EcTecTBeHHbIe Y UCKYCCTBEHHbIE UCTOYHUKM OU3NHECKOTO (3NEKTPOMAarHMTHOro, PaanoakTMBHOMO 1 Ap.)
3arpsi3HeHNs oKpyXatowein cpelbl, NOCNEeACTBUS X BO3AENCTBUA 418 OKPyXalowen cpedbl U Yenoseka.

36. MeauumHcKas aKonoruns. 9Konorns 1 300poBbe. IKonormyeckmne 6onesHu.

37. 9konoruyeckas 6e3onacHoCTb.

38. DKONoOrmyeckmnii MOHUTOPUH (MOHSATWE, 3a4a4M, BUAbI, YPOBHU, 06BEKTHI U METOADbI).
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40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.

. OCHOBHbIE BMAbI 3KO3AWNTHOW TEXHVKI U TEXHONOMUK (annapaTtbl MO OYMCTKE ra3orbifeBbix BoIBPOCOB, METOAbI
NCTKM CTOYHbIX BOA)

BesoTtxonHble, pecypcocbeperaolme TEXHONOTN.

BrioTexHonorun 3awmTel KOMMOHEHTOB NPVPOAHOW cpebl

MpupogaHbie pecypcbl (MOHATME, Knaccudukaums). MNpuponoononb3osaHme.
SKONorn4eckre NPUHLMMNbI PaLMoHaNbHOro NPUPOAONONb30BaHMUS (MOHATUE, MPUMEPDI).
MuHepanbHO-CbipbeBbIE Pecypchl (knaccudomkauus, npobnemMbl NCMONL30BaHNS , CNOCODbI PeLIeHMS.
3akoH P® ?0 Hegpax?.

BoaHble pecypcbl (BoL0OMNONb30BaHUE, BOLONOTPEONEHWE, TPobneMbl, CNOCOObI pelleHus).
BoaHbin kogoekc PO.

3eMenbHble pecypchl (MpobneMbl Npu NCMONb30BaHUW, CNOCO6LI peleHus).

3eMenbHbI koaeke PO,

Buonornyeckne pecypchl (necHole, polbHble, MPobneMbl, Cnocobbl pelleHuns.

JlecHon kogekc P®).

SKONOrMYECcKmMin KOHTPOSb 1 aKonormyeckas akcnepTuaa (Lenu, o6bekTel  MeToabl).
OKOnornyeckne HopmaTmebl U CTaHAapThl (MOHATWE, BUAObBI U HA3HAaYeHWe)

OxpaHa npupoabl (opraHnsauum, OOIMT, oxpaHa npupoabl B Tynbckoi obnactu).
Jkonormyeckoe npaso (MOHATME, NPeaMeT, 06 bEKTbI, CYOBEKTbI).

CwncTema akonornyeckoro npasa, 3akoHbl P®.

"ocynapcTBEHHOE ynpasneHne B capepe aKonorum.

dkonornyeckas OTBETCTBEHHOCTb.

Mex oyHapoLHOe COTPYLHMYECTBO B 06/1aCTM OKpyXatolei cpefbl U YyCTOMRYMBOrO pasBuTms.
SHeprocbepexeHue.

PecypcocbepexeHue.

YMeHbLUeHNe 3arpsi3HEHUs OKpyXatowel cpeapl.

CoxpaHeHvne bropasHoobpasuns 1 yCTORYMBOCTM SKOCUCTEM.

3auer
Bonpocsbl Kk 3a4erty:

O©OoOoO~NOOOTDhWN =

10
11

12
3e

13
no,
14
15
16
17
18
19

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

. MpeameT n 3apauun akonorun. CTpyKTypa aKonormn. Ictopms CTaHOBNEHNS 9KONOTNW Kak HayKw.
. MonynsiunoHHO-BMAOBON YypOBEHb Bronornyeckoi opraHusauuu. Monynsumm.

. OKOCUCTEMHBIIi YPOBEHb. DKONOrMYECKME CUCTEMBI.

. OCHOBHblE 3KOnornyeckme ¢OakTopbl cpenbl.

. NumnTupytowme skonornyeckme hakTopsl.

. Obwas xapaktepuctuka buoctepbl. OCHOBHbIE cBoCTBA Brocdepsl. YueHue BepHanckoro.

. 9Bontoums buocdpepbl. Hoocdepa.

. KpyroBoporT BelecTs B 6uoccepe

. BnocoumanbHas npupoaa Yenoseka v 3KONOrus.

. [leMorpadpmnyeckne npobnembl NnaHeTol 3emMns
. Knaccugoukaumst ocHOBHbIX BUOOB aHTPOMOreHHbIX BO3AENCTBUIA HA aTMocdepy

. TnobanbHble 1 pernoHanbHbIE 3KONOMMYECKMe NOCNEACTBUS 3arpsA3HEHUS aTMocdpepbl. HapylweHne 030HOBOro cnos
mnu. ObpasoBaHne cMora B ropofckoi atmocdepe. MapHWKoBbIN adodpekT. BoinaaeHne KUCNOTHbIX AOXOEN.

. 3arpsisHeHve rugpocdepbl. Buabl 3arpsasHeHmnst Boabl. OCHOBHbIE UCTOYHVKUN 3arpsi3HEHUSI MOBEPXHOCTHbIX 1
[O3€MHbIX BOI.

. 9Konoruyeckre NocneacTeus 3arpsasHeHns ruapocaepsl. VicToweHre noa3emMHbIX U NOBEPXHOCTHBIX BOA.

. OcHoBHble BMAbI aHTPOMOreHHOro BO34EWCTBUS Ha NoYBy. Buabl ucnonb3oBaHns noys. Spo3us Nnoye.

. 3arps3HeHMs NoYB NECTUUMLAMU U MUHEPANbHBIMU YO0BPEHNSAMM.

. 3arpsisHeHune Bruocgepbl 0TXonamy NPOM3BOACTB U NOTpebneHus.

. duaunyeckoe n buonormyeckoe sarpssHeHune buocdepbl.

. 9KcTpeManbHble Bo3aencTeus Ha brocdepy. BosneicTBme Ha 6uocdpepy TEXHOTEHHbIX 3KOMOTMYECKMX KaTacTpod.
BnunsiHne ypbaHusaumu Ha Guocgoepy.

BrnvsiHne NoHU3MPYIOLLEro U3nyYyeHns Ha 06 bEKTbl OKpyXarower cpeabl.

3arpsizHeHune okpyXatoluei cpelbl MONMUMKIMYECKUMM apoMaTudeckumm yrnesogoponamu (MAY) u gmokcuHamu.
3arpsisHeHue 6rocgepbl TSXeNbIMM MeTannamu.

.BnusiHne 3arpsisHeHns okpyxatowei cpelbl Ha 300POBbE YENoBeka

TpaHcrnopT 1 okpyXatouwwas cpena. Metoapl 3awmTel aTMOCHEPHOrO BO34yxa OT 0TpaboTaBLnX ra3oB aBTomobunei
SHeprus - NoUcK NoaxoAoB, NPYeMNeMbIX 4N1S OKpyXatowei cpebl U pasBuTUS

HeTpaonumnoHHble MeTOAbl MPON3BOACTBA SHEPrU

OKONOrMYECKMIA KPU3UC 1 MYTU BbIXOAA U3 HETO.

HopMupoBaHve kauyecTBa okpyXatolein cpebl.

MpupoaHble pecypcbl 1 nx Knaccudmkaums.

OCHOBHbIE NMPUHLMMbBI 1 HAMPABNEHUS PALMOHANBHOIO NPUPOLONONb30BaHNS.
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. lOpnanyeckas oTBETCTBEHHOCTb 3a 3KOMOrMYeCKme npaBoHapyLIeHns.
42.
43.
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45.
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47.
48.
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49.
50.

MecTo 1 ponb NPMPOLHO-PECYPCHOIO NOTEHLMANA B Pa3BUTAM 1 Pa3MELLEHUN NMPOVN3BOLUTENBHBIX CUT.

OcHoBHble NPUHLUNMNbI 3KOHOMNYECKOro MexaHmama npnpoanono/ib3oBaHnA N oXpaHbl Opr)KaIOU.leIZ cpenbl.

MCTOYHMKM 9KONOrnyeckoro npasa.

CocynapcTBeHHas aKonormyeckas akecnepTnaa. OKONOrnyecknini KOHTPONb.
CocynapcTBEHHbIe OpraHbl OXpaHbl OKpyXatower cpeb.

OueHka Bo3LencTBuMst Ha okpyXatolyto cpeny (OBOC) n akonormyeckas akcnepTtuaa.
OKONOrNYECKU i MEHEAXMEHT, ayanT 1 cepTudmnKaLms.

OKONOrNYECKMNA MOHUTOPUHT.

OKONOrN4eckuii KOHTPONb U OBLLECTBEHHbIE SKONOMMYECKIE OBUXEHUS.

OCHOBHbIE HaMpaBnNeHNs UHXEHEPHON 3aWwnTbl OKpyXatowel cpenbl. BuotexHonorums.
ManooTxogHble 1 pecypcocbeperatolme npon3BoLCTBa.

3awmTa aTMocdepbl OT 3arpsS3HEHNIA.

3awmTa ruapocgepbl OT 3arpsa3HEHNI.

3awmTa nuToctepbl OT 3arpA3HEHNIA.

3awmTa okpyxarowei cpenbl 0T 0TX0A0B MPON3BOACTBA U NOTPebneHus.

BbuoTtexHonormnyeckune npouecchbl: O4NCTKa CTOYHbIX BOAO, yTUNMN3aumna teepabix ObITOBbIX 0TXO0O0B, BOCCTAHOBJIEHNE
3arps3HeHHbIX No4B

MexLyHapoaHoe COTPYAHWNYECTBO B 061acTy 3alnTbl OKpyXatolei cpeabl.
OCHOBbI 9KOMOrMYeCcKon 6e30MacHOCTM 1 KOHLEeNUMs yCTONYMBOro pas3emtusi Poc

6.4 Metoaouyeckue marepuansl, onpenensoLwme npouenypbl oLLleHMBaHUA 3HaHUNA, YMEHUI, HaBbIKOB U (MNK)
onbiTa OesATeNIbHOCTU, XapaKTepu3yroLLLMX 3Tarnbl PoOpMMPOBaHUA KOMMNETEHLUIA

B K®Y pelictByeT 6annbHo-peiTUHroBas cucteMa oLeHKW 3HaHuii obydatowmxcst. CyMMapHo no aucumninHe (Moaynio)
MOXHO Mony4ymTb Makcumym 100 6annoB 3a ceMecTp, U3 HMX Tekylas paboTa oueHmBaeTtcs B 50 6annos, uTorosas
goopma koHTpons - B 50 6annos.

Lna 3a4éra:

56 6annos 1 bonee - "3a4TeHO".

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

Ilns ak3ameHa:

86 H6annos 1 bonee - "OTANYHO".

71-85 6anno. - "xopouo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeynoBNEeTBOPUTENBHO".

dopma Mpouenypa oueHUBAHMA 3HAHUA, YMEHUI, HAaBbIKOB U (UNN) onbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl OPMUPOBAHNSA KOMMETEHLIMIA 6annoB
Cemectp 3

TekyLLUA KOHTPONb

NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHneM, 0byyatomecs
paboThi NPOBOASAT y4ebHble SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 1

NPakTUKO-OPNEHTUPOBAHHbBIX TexHoNnorni. OLeHMBaKOTCS 3HaHNe maTepuana u
YMEHWE NPVMEHSATb ero Ha NpakTWKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
o0bopynoBaHneM B COOTBETCTBYIOLLEN NpedMeTHON obnacTu.

20

KoHTponbHas [KoHTponbHas pabota NpoBoAWTCS B Yackl ayAMTOpHOM paboTbl. Obyvatowmecs
paboTa nonyyarT 3afaHus Ans NpoBepPKU YCBOEHUS MPoaeHHOro MaTepvana. Pabota 2

BbINOMHSAETCS B MMCbMEHHOM BUAE N cOaéTcs npenogasare’sto. OueHuBatotcs
BnaneHne Mmatepuasnom rno teme pa6OTbI, aHannTn4yeckme CI'IOCOéHOCTI/I, BnageHune
MeTo4aMn, YyMEHUA N HaBblKW, HeobxoOUMble A5 BbIMONHEHWUS 3a0aHWIA.

15

TecTnpoBaHue [TecTMpoBaHMe NPOXOANT B MMCbMEHHON DOPME UK C UCMONb30BaHNEM

w

KOMMbOTEPHbIX cpencTs. Obyyatowmincs nonyyaeT onpenenéHHoe KOnM4ecTBo
TECTOBbIX 3afaHuli. Ha BbINONHEHWE BbIOENSETCS (DUKCMPOBAHHOE BPEMS B
3aBMCUMOCTHM OT KOonnyecTBa 3amtaHuii. OLeHKa BbICTABASETCS B 3aBUCMMOCTY OT
NPOLEHTA NPABWULHO BbINONHEHHbIX 3a4aHNA.

15

3k3ameH OK3aMeH HaLeneH Ha KOMMNEKCHYO NMpoBEepKYy OCBOEHNA ANCUMMNNNHDI. OKk3aMeH

MPOBOAUTCS B YCTHOW WU NUCbMEHHOM doopMe No 6unetam, B KOTOPbIX
colepxarcsi Bonpockl (3afaHus) no Bcem temam kypca. Obydatowemycsi aaércs
BpeMs Ha noaroToeky. OLeHMBaeTCcs BNageHne Matepumanom, ero CUCTEMHOe
0CBOEHMe, CMOCOOHOCTb NMPUMEHSITb HYXHbIe 3HAHUS, HABbIKU 1 YMEHUS Mpw
aHanuse Npo6AeMHbIX CUTyaLMnii 1 PeleHnn NPakTUYEeCKUX 3afaHu.

50

CemecTp 4
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos

TeKkyL i KOHTPOb

NabopartopHble (B ayantopun, ocHaWEHHOR COOTBETCTBYOWMM 060pyaoBaHMEM, obyyatowmecs
paboTbl NpoBOAsT y4ebHble 3KCNEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNN 1 10
NpPakTUKO-OPUEHTUPOBAHHbIX TexHonoruin. OueHnBatoTCS 3HaHWe matepuana u
YMEHWNE NPUMEHSITb ero Ha NpakTMKe, YMEeHNs 1 HaBblkK No paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.

TecTuposaHue |TecTupoBaHWe NPOXOAUT B NMMCbMEHHOR hopme nnm ¢ NCNONb30BaHNEM
KOMMbOTEPHbIX cpencTs. Obyyatowmincs nonyyaeT onpenenéHHoe KOnM4ecTBo 2 20
TECTOBbIX 3a4aHW. Ha BbiNONHEHVE BblaenseTcs (OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3afaHuin. OLeHka BbICTaBnseTcs B 3aBUCUMOCTM OT
npoueHTa NPaBuibHO BbINOMHEHHbIX 3a4aHWA.

KoHTponbHaa [KoHTponbHas pabota NpoBOAWTCS B Yackl ayAMTOpPHOM paboTbl. Obyvatowmecs
pabota nonyyarT 3aaHus Ans NpoBepKU YCBOEHUS MPoiiaeHHoro MaTepvana. Pabota 3 20
BbIMOJIHSIETCS B MMCbMEHHOM Buae U caaéTcs npenoaasatento. OueHuBarTcs
BnafeHne maTepranom rno Teme paboTbl, aHANUTUYECKME CNOCOBHOCTM, BNafeHve
MeTo[aMu, YMEeHWs 1 HaBblKi, HEOOX0AMMbIE [J1s BbINONHEHUS 3a4aHUi.

3aver 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMNNHDI. 50
Obyuyatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3anaHune (3anaHns) n BpeMmsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOWA
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSATD HYXXHbIE 3HAHWS, HABLIKU 1 YMEHUS MPU aHann3e
NPOBNEMHBIX CUTYALMIA U PELIEHUN NPAKTUYECKMX 3a0aHWA.

7. NepeueHb nuTepatypbl, HEO6XOAMMON OIS OCBOEHUS OUCLUMMUHBI (MOAynst)
OcBoeHMe aucumMnnnHbl (MOoyNs) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaloWUMCs B OAHOM 13 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUIE - YepPe3 3NeKTPOHHbIe BUBMOTEYHbIE CUCTEMBI HA OCHOBAHWUMW 3aKntoueHHbIX KDY norosopos ¢
npaBoobnagarensamu;

- B meyaTHoM Buge - B HayuHon 6ubnunoteke um. H.U. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBMU C NMPaBunamu nonb3oBaHus HayyHolr 6ubnmoTekoii.

ONeKTPOHHble U3AaHNS AOCTYMHbI OMCTAaHUMOHHO M3 NtoB0l TOYKM Npw BBELEHMM 0OYYatoLLMMCSt CBOEro fIorMHa 1 napons
OT Nn4Horo kabnHeTa B cucTeme "OnNeKTPOHHbIN yHuBepcuteT". MNpu NCnonb3oBaHUM NevaTHbIX N3aaHun GMbNnMoTeYHbIin
ooHA AonXeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTepatypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nmuTepaTypbl Ha Kaxaoro obyyatowerocst U3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAUMO 4Nl OCBOEHWUS ANCUMMNHBI (MOSYNSs),
HaxoguTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCIOBUIA
norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX AN
OCBOEHUS BUCLUMNNHBI (MOOYS)

OcHoBbl xuMuKn. NHTEpHET-y4ebHUK. - http://www.hemi.nsu.ru/
Poccuiickoe akonornyeckoe goenepanbHoe nHgoopmaumonHoe areHtcteso MNP Poccuum - hitp://www.refia.ru/
OneKTPOHHblE pecypcbl Xummnyeckoro nHetutyta KAY. - http://www.kpfu.ru/main_page?p_sub=12946

9. MeTtoauyeckue ykasaHus Ans 06y4aloLLLMXCcsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtoaunyeckue peKomeHaauum

nekunn B xo0e neKUunoHHbIX 3aHATUI pekoMeHayeTCsa TwaTte/ibHO KOHCNEeKTUPOBaTb I/I3y‘-laeMbII7I marepwuan.
CneuyeT o6pamaTb BHUMaHME Ha TePMUHbI, (OOPMYNIMPOBKN, packpbiBatolwme cogepxaHme 1ex unu
MHbIX npoueccoB, MEXaHN3Mbl XUMNYECKUX peaKqu7|, HOMeHKNnartypy COEeOVHEHWA, NnpakTn4eckyto
3HAYMMOCTb N3y4YaeMblX BOI'IpOCOB.HaJ'II/I‘-II/Ie Xopouwunx COOCTBEHHbIX KOHCMEKTOB NEKLWIA - BaXHoe
ycnosue ycrleUJHOIZ NOOroTOBKWM K 3K3aMeHYy 1 3a4eTy No TeopeTn4eckomy Kypcy.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopaTopHble| Pabota Ha nabopaTopHbIX 3aHATUSX NpeanonaraeT BbiNofHEHUE 3KCNepUMEHTaNIbHON YacTu, aHanms
paboThbl 1 0cpopMIIEHNE MNONYYEHHBIX PE3yNbTaToB, 3alWmnTy nabopaTopHO PpaboThl, aKTMBHOE y4acTue B

nvckyccusix. Mpu nogrotoeke k nabopaTtopHbIM paboTam crnemyet UCNoNb30BaTh METOOMYECKME

yKasaHus no OUCUMUN/VHE, KOTOpble BblAATCS Ha 3aHSTUS B 9NEKTPOHHOM BUle B KOMMbIOTEPHOM

Knacce unu B 6yMaxKHOM UCMONHEHNN B 0ObIYHON ayauTopun.

K BbINOMHEHNIO 9KCMEPUMEHTANBHOM YacTu CTYAEHT OOMycKaeTcs Nocne KONoKBMyMa, Nporpamma

KOTOPOro U3NoXeHa B METOMYECKMX yKa3aHUsX K nabopaTopHbIM paboTtam.

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

TenbHas yuebHO-MeToanYeCKmx MaTepumanos. KOHTPONb pe3ynbTaToB BHeEAYAUTOPHON CaMOCTOSITENBHOM

pabota paboTbl HA Y4EOHbIX 3AHSATUSIX MOXET NPOXO4UTb B YCTHOW, MUCbMEHHOW UM CMELIAHHOW (HOPME.
CamocTosiTenbHas pabota CTyLeHTOB Mo Kypcy BKoYaeT B cebsi npopaboTKy 1 yCBOEHUE KOHCMNEKTOB
NEKLMiA; n3ydeHne y4ebHOM 1 METOONYECKON NMTepaTypbl, BKIOYas MHCDOPMaLMOHHbIE
06pasoBaTtenbHble PECYPCHI (3NEKTPOHHbIE YYEBHMKN U METOAMYECKME NOCOBMSA); NOArOTOBKY K
nabopatopHbIM paboTam 1 OChOPMNEHNE OTHETOB; PELIEHUE 3a4a4 U BbINMONHEHUE YNPaXHEHWA MO
OCHOBHbIM pasnenam kypca. [py caMocTOSTENbHOM PelleH 3a8ay Hy>XHO 060CHOBbIBATb KaX Abli
aTan peweHus .PeleHre 3apay AaHHOro Tna Hy>XHO NPOLONXaTth A0 NprobpeTeHns TBepabiX
HaBbIKOB B UX pelleHnU. PelweHns npu HeoBX0AMMOCTW HY>XXHO CONMPOBOXAaTb KOMMEHTaPUSIMK,
CXEMaMU N PUCYHKaMU, YPaBHEHUSIMU XUMUYECKUX PEAKLVIA.

TecTMpoBaHue | B TecToBbIx 3aaaHnsxX B KaX40M BOMPOCE M3 NPeAcTaBNeHHbIX BAPUAHTOB OTBETA NPaBUbHbIi
TONbKO 0avH. Ecnn Bam kaxeTcsl, 4To npaBunbHbIX OTBETOB Bonblue, BolbuparTe TOT, KOTOPbIA, Ha
Baw B3rnan, Hanbonee npaBunbHbIiA. Hy>XXHO 0CTaBUTbL BpeMsi Ansi MpoBepkM cBoei paboTsl, 4To6bI
3aMeTUTb U UCTPaBUTb siBHblE OWKNOKKU. CTPEMUTECH BINONHWUTL BCE 3aAaHns TecTa.

KOHTpOnbHast | Mpwv BEINOAHEHNW 1 OCPOPMIEHNN KOHTPONBbHOW paboThl CnesyeT NPUAEPXMBATLCS CNeLyoWwmnx
paboTa npaBwun:

-BC€ 3a4a4M LOMKHbI CTPOro COOTBETCTBOBATL BAPUAHTY U ObiTb PELLEHBI B MOCNEL0BATENBHOCTY,

ykasaHHol B Tabnuue BapnaHToB;

-yCrnoBus 3a8ay LOMKHbI BbITb NepenucaHbl B TeTPaLb NOMHOCTbIO;

-pelweHns 3aaay AONXHbl COAEPXaTh KpaTkue 06 bSCHEHNS U KOMMEHTAPUN K BbIMONHEHHbBIM

apUPMETNYECKUM OENCTBUAM, CChINIKA HA UCMOSb30BAHHbIE NMPW PELIEHUN 3aKOHbI 1 Npasuna,;

- HeO6X0AMMO NONMb30BaTbCS COBPEMEHHOM Hay4YHO XMMUYECKON HOMEHKNATYPOA.

Mpexne 4eM NpucTynaTb K PEWEHWIO TON UK MHOM 3adadyun, cnemyeTt Udy4ntb TEOPETUHECKNE OCHOBbI

LAHHOrO pasgerna v yCBouTb TOT 00 bEM TEOPETMHECKOrO MaTepmana, KoTopblii HeobxoamMM ans

OCO3HaHHOro peleHns 3agayu. lNMone3Ho 03HaKOMUTLCS C PeLeHNsIMN TUMOBbLIX 33434 U MPUMEPOB.

9K3aMeH an/I NnoAroToBke K 3K3aMeHy HeobxoonMo onnpartbc4, npexne scero, Ha KOHCMEeKTbl nexkuuin, a Takxe
Ha NCTOYHUKKN, KOTOPbIE 6bIN UCMOMNb30BaHbI npn noaroToeke K na60paTopr|M pa60TaM, onpocy n
TeCTnpoBaHuio. Ok3ameH npoBoOnTCA no 6I/|l'leTaM, B Kax oM bunete cooepXunTca no osa
TeopeTn4Hecknx Bonpoca 1 nose 3anayum no nporpamme Kypca. HaKaHyHe 3K3aMeHa npoBoanTCH
KOHCYNnbTaUus.

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

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuuniuHe (MOAyno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MUHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MoLyNio), BKNoYas nepeyeHb NporpaMMHOro obecnedeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme AUCLMNNNHBI (MOOYNS).

11. OnucaHne MatepuanbHO-TEXHUYECKOW 6a3bl, HE06X0,AMMOI ANsA OcyLleCcTBNEeHUs o6pa3oBaTenbHOro
npoLecca no gucuunanHe (Moaynto)

MartepuranbHo-TexHu4eckoe obecnedeHme obpasoBaTtenbHOMO Npouecca no AnucumnanHe (Moaynto) BknoyaeT B cebst
cnegytowme KOMNOHEHTbI:

MomelueHns ons caMOCTOATENBbHON PaboThl 0BYYaOLWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEeHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNIOYEHMS K ceTu "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.
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YyebHble ayamMTopun ons KOHTakTHOW paboTbl C NpenonaBatenem, yKOMNIeKTOBaHHbIE CneLmani3npoBaHHol Mebenbio
(cTONbI U CTYNbSA).

KomnbloTep 1 npuHTEp AN pacnedvatku pa3aaToyHbix Matepranos.

MynbTMeouiiHas ayautopusi.

KomnbloTepHbIi knacc.

CneumanusmpoBaHHas nabopatopusi.

12. Cpe,IJ,CTBa apantauuv npenogasaHus oUCUNMJIUHDbI K I'IOTpEGHOCTSlM oﬁyuarou.mxcn WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXXHOCTSAMU 300pPOBbSA

npl/l Heobx0aMMOCTHN B o6pasoBaTean0M npouecce NpuMeHsaTCa cnegyouwme MetTonbl U TEXHONOrnn, obneryatowue
BOCMpUATUE UHPpopMaLnUm o6yqa+ouw|Mv|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMNIOBOro HETEKCTOBOMO KOHTEHTA LIS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANl pa3nnYHbIX NONb30BaTene;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MOXHO NpencTaBuUTb B pa3/InyHbIX BUOaAxX 6e3 notepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHne BO3MOXHOCTEW AJis 06y4atowmMxcsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
Harmpumep, Tak, 4Tobbl NMMLA C HAPYLWEHNUAMY Clyxa NOMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHUS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTNBHbLIX CNOCOO0B, B TOM YMCNe BUPTYanbHbIX nabopaTopuin 1 CUMYNSILUOHHBIX
TEXHONOINIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA 41 Mepeaayn MHGOpMaLum, OpraHn3auun pasnuyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboTbl 0By4arolwerocs ¢ npernogaBaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
ObITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aIMOLENCTBUSI BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4eHUst, NPOBELEHUS CEMUHAPOB, BbICTYM/IEHUS C LOKNALaAMU U 3aALMTbI BEINOSHEHHBIX paboT,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPUMEeHeHne OUCTaHUNOHHbIX o6pasoBaTeanb|x TEXHONOrnn ang opraHusaumm CpOpM TekyLlwero n npomMexyTo4Horo
KOHTpONA;

- YBENNYEHMe NPOOOMKXNTENIbHOCTU caaqm oby4atolwmMMcst UHBaNUOOM UK NINLUOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBNIEHHOW NPOAONXUTENBHOCTY UX CHAYN:

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

- NPOOONMXNTENbHOCTU MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW hopMme, - He
6onee 4eM Ha 20 MUHYT;

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

Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO u y4ebHbIM nnaHoM no HanpasneHuo 15.03.01
"MawwunHocTpoeHne" n Npodounio NoAroToskM "MalwmHbl 1 TEXHONOrUS NUTENHOro NPOM3BOACTBA".
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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

Mpodounb NoAroToBKM: MallnHbl U TEXHONOTNS IMTEAHOr0 NPON3BOACTBA
KBanudomkauus BeinyckHuka: bakanasp
dopma 0byyeHus: 3a04HOE
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.
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. MBaHoB B. I". OcHoBbl xMuu: YuebHuK [SnekTpoHHbI pecypc] / B.I". ViBaHos, O.H. esa. - M.: KYPC: HAL,
NH®PA-M, 2014. - 560 c. Pexum goctyna: http://znanium.com/bookread.php?book=421658
3. BonkoBa IN.A. OcHoBbl 061welt akonorum [SnekTpoHHbI 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.
4. Pasymos B.A. Skonorus [OnekTpoHHbIN pecypc]: yduebHoe nocobue / B.A. Pasymos. - Mocksa: HUL, MHdpa-M, 2012. -

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

JononHuTtenbHas nuteparypa:

1. MapTtbiHoBa T.B., Cynonuukas W.W., Areesa tO.C. HeopraHundeckas xummsi: yuebHuk - M.: HALL UHDOPA-M, 2017. -
336 c. Pexum gocrtyna:

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

2. OCHOBbI XMW [DNEKTPOHHBIN 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. Metoanueckume ykasaHus k nabopatopHeim pabotam/ Cunnens W.4., MaspwH IM.B., Oexucosa T.P.,
XapwutoHoBa E.A. - Ha6. YenHbl: HYW KDY, 2016, 35 c. (200 3k3. Ha Kad. XMMUX 11 3KONOrnK)

4. Xpuctodhoposa H.K. OcHoBbl akonoruu [9nekTpoHHbIn pecypc]: y4ebHuk / H.K. Xpuctodgoposa. - 3-e uag., gon. -
Mocksa: Maructp: HALL UH®PA-M, 2013. - 640 c. - (bakanaspwuar). - B nep.- ISBN 978-5-9776-0272-3. - Pexum
noctyna: http://znanium.com/bookread.php?book=406581

5. Epaakos J1.H. Skonorusi [9nekTpoHHbI pecypc]: y4ebHoe nocobue / J1.H. Epnakos, O.H. YepHbiwosa. - Mocksa: HAL|
NHdppa-M, 2013. - 360 c. - (Boicwee obpasosaHue: bakanaspwuar). - B nep. - ISBN 978-5-6-006248-8. - Pexum goctyna:
http://znanium.com/bookread.php?book=368481

6. MaBpuwes B. B.ObLwas akonorns [9nekTpoHHbI pecypc]: Kypc nekumii / B.B. Maspuuwes. - 3-e nsa., ctep. - Mockea:
NH®PA-M; MuHck: HoBoe 3HaHue, 2011. - 299 c.: un. - (Boicwee obpasosaHue). - B nep.- ISBN 978-5-16-004684-6
(MHDPPA-M).- ISBN 978-985-475-435-2 (HoBoe 3HaHue).- Pexum pocTtyna:
http://znanium.com/bookread.php?book=255387.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.5.9 Xumuns n akonorus

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

Hanpasnenne nogrotoeku: 15.03.01 - MawunHocTpoeHne

Mpodpmnb noaroToskn: MawuHbl U TEXHONOINSA ANTEAHOrO NPOVU3BOACTBA
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: 3a04Hoe

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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