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Mporpamma aucumnnmHbl "Xumus u akonoruns”; 15.03.05 "KOHCTPYyKTOPCKO-TEXHONOMMYECKOE 0becrneyeHe MaMHOCTPOUTENBHbIX
npovn3BoACTB".

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, yMeHMIZ, 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 aucumnnmHbl "Xumus u akonoruns”; 15.03.05 "KOHCTPYyKTOPCKO-TEXHONOMMYECKOE 0becrneyeHe MaMHOCTPOUTENBHbIX
npovn3BoACTB".

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
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
OK-5 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
Orik-2 CnocobHOCTbIO pelaTtb CTaHaapTHbIe 3a4a4M NPOgECCMOHANIbHON 0eATeNbHOCTY Ha

OCHOBE MHGOPMALIMOHHON 1 BrbBnrorpagonieckoin KynbTypbl C MPUMEHEHUEM
MHPOPMALMOHHO-KOMMYHVKALMOHHBIX TEXHONOTWIA 1 C YH4ETOM OCHOBHbIX
TpeboBaHmMii MHPOPMaLMOHHOM 6e3onacHOCTH

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):
JonxeH 3HaTb:

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

-OCHOBHbIE 3aKOHOMEPHOCTU NPOTEKAHNS XMMNYECKUX Peakumnii, XUMNYECKYIO KWHETUKY U TEPMOANHAMUKY,
SHEePreTnky XmMmn4ecknx npoLeccos;

-OCHOBbI CTPOEHUA N peaKLI,I/IOHHOIZ CcrnocobHOCTY BELECTB;

-Knaccugukaumio, CBocTBa 1 061acT BO3MOXHOMO NPYMEHEHWSI OCHOBHBIX KNIaCCOB HEOPraHU4Yeckmx u
OpraHuYyecknx CoOeauHeHuin;

-MeTo[bl aHanM3a B3aMMoLeCTBISA YENOBEKA U €r0 AEATENBHOCTY CO CPeLol OBUTaHWS;
-OCHOBbI B3aMMOAENCTBNSA XMBbIX OPraHM3MOB C OKpyXatoLien cpenown;

-XapakTepUCTVKN BO3PACTAHUS aHTPOMOreHHOro BO3AENCTBUS HA NPUPOLY, MPUHLMMNbLI paLUOHaNbHOro
NPUPOLOMNONb30BAHUS;

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

JonxeH ymeTb:

-ucnonb3oBaTtb PyHOAMEHTaNbHbIE MOHATUSA, 3aKOHbI U MOOENN Knaccuyeckom n COBpeMeHHOI7I XUMUN;

-BbIMONHATb pac4eTbl MO OCHOBHbIM 3aKOHAM XM B XNMNYECKON TepMmognHamuke, XuMn4eCckom paBHoBeCcuu,
ANEKTPOXMnH, XUMNYECKOW KNHETNKE U CpI/ISI/IKO-XVIMI/I‘-IeCKOM aHanmnse.

-OCYyLWLeCTBNATb NOCTAHOBKY M pelweHne 3aaad4 C uCnoJsib3oBaHNEM 3HaHWIA XMMnK B obnactu I'IpOCpGCCI/IOHBJ'IbHOVI
OeATeIbHOCTW.

-OCYWeCTBNATb B 06WEM BIE OLEHKY aHTPOMOreHHOro BO34ECTBUSI Ha OKPY>XatoLyto cpeay C Y4eTOM Crneumcnkm
NPVPOAHO-KNUMATNYECKUX YCNOBUIA.

JlonxeH Bnanetb:

-MeTodaMu SKCMeprMEHTaNbHOro UCCNeA0BaHMs B XUMIMW: MNaHWpPOoBaHne, NocTaHoBKa 1 06paboTka aKCnepuMeHTa;

-METOAaMMN TEXHUYECKOM N TEXHONOrMYECKOol OLeHKM yuepba oT AesTEeNbHOCTM NPeanpusaTus,
-MeToAaMm Bblbopa PaLMOHaNbHOro crnocoba CHNXEHNS BO3LENCTBNS HA OKPYXatollyio cpegy.
JonxeH AeMOHCTPMPOBaTh CMOCOBHOCTb 1 FOTOBHOCTb:

NPVMEHSTb NOMYYeHHbIe 3HaHUS Ha NPaKTUKe.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAtoYeHa B pasgen "B1.5.9 ducumnnnHbl (Mogynn)" OCHOBHOM NpodbecCuoHanbHom
obpaszoBatenbHoi nporpammel 15.03.05 "KoHCTpYKTOPCKO-TEXHONOrM4yeckoe obecrnevyeHne MalMHOCTPONTENbHbIX
npoun3eoacTe (TEXHONOrMst MalMHOCTPOEHUS)" 1 OTHOCUTCS K 6a30BOi (0BLenpodeccoHanbHOM) YacTu.
OceauBaetcsa Ha 1 kypce B 1, 2 cemecTpax.

3. O6bem aucuunanHbI (MOAyNs) B 3a4eTHbIX eAuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatoLmxcs
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Mporpamma aucumnnmHbl "Xumus u akonoruns”; 15.03.05 "KOHCTPYyKTOPCKO-TEXHONOMMYECKOE 0becrneyeHe MaMHOCTPOUTENBHbIX
npovn3BoACTB".

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

KoHTakTHas paboTa - 68 4aca(oB), B TOM Yucie nekuun - 34 yaca(oB), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopatopHble paboTbl - 34 yaca(oB), KOHTPO/b CAMOCTOSITENbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 112 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopMa NPOMEXYTOYHOro KOHTPOMS ANCLUMMNNHBI: 3K3aMeH B 1 ceMecTpe; 3a4eT BO 2 CEMeCTpe.

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

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

Bugabl n yachbl
KOHTaKTHOM paboThbl,
Paspensl pucuUnInHbl / MX TPYAOEMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTnuyeckunelabopaTopHbie)
Jlekumn 3aHATUSA pabortbl
Tema 1. KNcnotHo-0CHOBHbIE U
1. [oKNCNUTENBHO-BOCCTAHOBUTENbHbIE 1 0 0 4 8
CBOWCTBA BELWECTB.
Tema 2. CtpoeHune atoma un
2 XMMUYecKas CBA3b. 1 4 0 2 8
Tema 3. Xummnyeckas TepmoanHammka
8. N KNHETHKA. 1 2 0 0 10
4. [Tema 4. PactBopbl. 1 2 0 2 7
Tema 5. [anbBaHNYECKNE BNEMEHTbI
5. N pan HANPSXXEeHWn MeTannos 1 2 0 4 8
6. |Tema 6. Kopposusa metannos 1 2 0 4 8
Tema 7. 9nekTponu3 pacTeopoBs U
/. pacnnaBoB 3NEKTPONTOB. 1 2 0 2 8
8. |Tema 8. Obwme cBONCTBA METAMNOB. 1 2 0 0 8
Tema 9. BbicokoMonekynspHble
9. COEOVNHEHNS. 1 2 0 0 7
Tema 10. NMpeomet n 3anayn
10. aKonorum 2 4
11.|Tema 11. Obwas akonorus. 2 4 0 2 6
Tema 12. AHTpoNoOreHHble
12. BO3.eiCcTBMS Ha Brocdepy. 2 4 0 8 12
Tema 13. X035ACTBEHHbIN MEXAHN3M
13.|Nprpoaonob30BaHNS U OXpaHbl 2 2 0 0 8
oKpyXatowein cpeapl.
Tema 14. OxpaHa okpyxatoLiei
14. cpenbl Ha NpeanpuATUSX 2 4 0 6 10
Witoro 34 0 34 112

4.2 CopepxaHue aucUUNIUHLI (MOBYNS)
Tema 1. KNCNOTHO-OCHOBHbIE U OKUCTUTENIbHO-BOCCTAaHOBUTEJIbHbIE CBOMCTBA BELLLECTB.

OCHOBHbIE KNACChl HEOPraHNYECKMX CoenmHeHuin. OKCrapl: KUCNOTHbIE, OCHOBHbIE, aMPOTEPHbIE, coneobpasytoLLme,
6e3pasnuyHble. KUcnoTbl: CunbHble, cpenHue, cnabble, 0OHO- 1 MHOFOOCHOBHbIE, BECKMCNIOPOOHbIE U
kncnopogpocogepxawme. OCHOBaHWS: CUMbHbIE (WEeNoYn), cpenHue u cnabble. AMcboTepHble rugpokcmapl. Conw:
HopMarnbHble (CPefHNe), KUCble U OCHOBHble. HoMeHknatypa, nonyyeHune u ceoctea. lNpumeHeHwve.
OKkuncnnTenbHO-BOCCTAHOBUTENbHBIE peakunn. BaxHenwme okucnmTenm n BocctaHosutenu. MexmonekynspHbie v

BYTPUMONEKYNAPHbIE OKNCNTNTE/IbHO-BOCCTAHOBUTENIbHbIE peakunn. Peakunn ancnponopunoHnpoBaHnA. MeTonq
ANEKTPOHHOIo H6anaHca. 3HayeHne OKUCNNTENIbHO-BOCCTAHOBUTESbHbIX peaKqu7|.

Tema 2. CTpoeHMe aToma U XumMnyeckasi CBsi3b.

CocTaBHble 4acTy atoma - 94p0 (MPOTOHbI, HEATPOHBI), 3NEKTPOHBI, NX 3apsd U Mmacca. KBaHToBble Yucna: rnasHoe,
opbrTanbHoe, MarHNTHOE, CNMHOBOE. ATOMHbIE opbuTanu. MHOroanekTpoHHble atombl. MpuHumn Maynu. Mpaswno
XyHpoa. MakcmmanbHoe YACNO NEKTPOHOB Ha SHEPreTUYECKMX YPOBHSAX U NOLYPOBHSX.

CrpaHnua 4 13 27.




Mporpamma aucumnnmHbl "Xumus u akonoruns”; 15.03.05 "KOHCTPYyKTOPCKO-TEXHONOMMYECKOE 0becrneyeHe MaMHOCTPOUTENBHbIX
npovn3BoACTB".

Meproanyecknin 3akoH 0. N. MeHaeneesa, coBpemMeHHas hopMynmpoBka. Puanyeckuin CMbICH NOPSAKOBOro HoMepa
anemeHTa. lNeprnoauyeckas cuctema aneMeHTOB U ee CBA3b CO CTPOeHUeM atoma. llocnenosaTenbHOCTb 3an0fHEHMS
9NEKTPOHHbIX 0b6onoyek atoMoB. CTpyKTypa Neproanyeckol CMCTeMbl: Nepunoabl, rpynnbl U NOArpynnbl. SNeKTPOHHbIE
cemencTea s-, p-, d- u f-anemeHToB.

KosaneHTHas cBs3b. OCHOBHbIE MONOXEHNS MeToAa BaneHTHbix cBsa3en (BC). CBoncTBa KOBaneHTHOM CBA3N:
Hanpae/eHHOCTb, HACLIWAEMOCTb. O-, TI-CBSA3W. TuMnbl rMbpuaM3auUmMmn aTOMHbIX opbuTanei n CTpykTypa Monexysl.
MonsipHast n HenonsipHas koBaneHTHas cBsidab. OCHOBHbIE MOMOXEHUSI METOAa MONEKYNsSIpHbIX opbutanein (MO).

VoHHas cBsA3b Kak Kpal7|HVII7I cny'-|a|7| nonapunsaudunn KOBaNEHTHOW CBSA3M. HeHaI'IpaBJ'IeHHOCTb M HEHACHILWEHHOCTb NOHHOMN
CBA3N. BO,D,OpO,D,Haﬂ CBA3b.

Tema 3. XuMunueckasi TepMmogMHaMuka U KUHeTHKa.

OCHOBHbIE MOHATUS XMMUYECKON TepMoanHaMuKK. MepBblii 3aKoH TepMoAMHAMUKKW. DHTanbnus. 3akoH ecca u
cnepncTsue 13 Hero. PacyeT TennoBbiX 90PEeKTOB XMMUYECKUX peakumit. Peakuun ak3oTepMmyeckue v
aHAO0TepMMYeckme. SHTponus. BTopoii 3aKoH TepMoAMHAMUKMN. PacyeT N3MEHEeHNs SHTPOMM B XMMWYECKUX peakLusx.
CBobopnHas aHeprus [mb6ca, caMmonpon3BonbHbIE Y HECAMOMPOW3BO/bHbIE MPOLIECCHI.

Xumnueckas knHeTuka v katanua CKopoCTb XMMUYECKMX peakumii u ¢oakTopsbl, ee onpenensiowme. ObpaTumble u
HeobpaTUMbIe XUMUYECKIME NPoLLecChl. XMMuyeckoe 1 ¢ha3oBoe paBHoBecre. dakTopbl, BO3LEWCTBYOWME HA
XUMn4eckoe pasHoBecue. Katanusatopbl. CyWHOCTb KaTanMTUYeckoro eicTBrs. [[OMOreHHbI 1 reTePOreHHbINR
katanus. MetoLbl NOBLIWEHNS 3IEKTUBHOCTI TEXHONOMMYECKMX NMPOLLECCOB 3a CHET MCMONb30BaHMS KaTannsaTopos.

Tema 4. PacTBOpbI.

PacTtBopbl. Cnocobbl BbipaXXeHWin KOHLEHTpauun pacteopoB. PacTBopbl HE3NEKTPONMTOB M UX CBOCTBA. PaBHoBecKs B
pacTBopax anekTponuToB. Teopus snekKTponuTU4ecKon auccoumnaumnmn. Boga kak pactsopuTenb, BOAONOAIOTOBKA.
BonoopoaHbiii nokasartenb 1 ero BANsSiHUE Ha Xo4 TEXHONOrnmYeckux npoueccos. 'maponua coneidi. OCHOBHbIE cnyyaun
rmoponusa conei.

,D,I/ICI'IepCHbIe CUCTEMDI. CTpOGHI/Ie, KﬂaCCVICpI/IKaLI,I/Iﬂ n cBOWCTBA ONCNepCHbIX CUCTEM. MeTO,ﬂ,bI nony4yeHnsa omcnepcHbIX
CUCTEM. SﬂeKTDOKVIHeTI/I‘-IeCKVIe SABNEeHUS. A,D,COp6LI,I/I5I, ee pa3HOBMOHOCTU N NCNONIb30BaHME B TEXHONOIMYeCckKnx
npoueccax.

Tema 5. MNanbBaHMYeCKUEe 3NEMEHTbI U pALn HanpsiXXeHUW MeTannoB

OnekTpoAHble NoTeHumansl. Bo3HMKHOBEHUWE NOTEeHLUMana Ha rpaHuLe MeTann - pacTsop. BooopoaHblii anekTpos.
CraHpapTHble aNeKTPoAHbIe NOTEHUMAbl. DNEKTPOXUMUYECKUIA PsiL HAaNpsXXeHWin MeTannos. YpaBHeHne HepHcTa.
"anbBaHW4eckuii anemMeHT BonbTa. ManbBaHMyYeckunin aneMeHT Jkobu-aHnans. KoHUeHTpaUMOHHbIA ranbBaHUYeCcKnii
anemeHT. 3C ranbBaHN4EeCKOro anemMeHTa.

Tema 6. Koppo3usi MeTannos

Buabl koppoaun Metannos. Kopposus xumMmuyeckas 1 anekTpoxummyeckas, ux ocobeHHocTn. Cxema anekTpoXUMUYeCcKoi
Koppo3uu. AHOOHOE OKMCNEHWe MeTanna u katogHas genonspusauus. Buapl aenonapusaummn: KNCNopoaHas u
BoJopoaHas. Kopposms npu KOHTakTe ABYX MeTannos. 3awmura MeTannos OT KOppo3un. AHOOHbIE N KaTOA4Hble
3alMTHbIE METANNNYECKME NOKPbLITUS. DNEKTPoXMMUYeckas 3awmta. Meton npotekTopos. VIHrMbutopbl Kopposuu.

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

ONeKTpoNn3 pacnnasoB 3MEKTPONTOB. DNEKTPONN3 PACTBOPOB 3MEKTPONTOB C PACTBOPUMBIM Y HEPACTBOPUMbIM
(MHepTHbIM) aHoaoM. [NocnefoBaTenbHOCTb Pa3pPsAaKM MOHOB B pacTBOPAX W pacrnnasax aNeKTPonnToB. 3aKOHbI
9NeKTPonu3a: Nnepsbiii, BTOPOI 1 06beaNHEHHbI 3akoHbl Dapanes. MpumeHeHne anekTponnsa. ManbBaHuyeckne
NOKPbITUS.

Tema 8. O6LLMe cBOMCTBA METaNNoB.

Obwas xapaktepuctuka Metannos. [onoxeHne MeTannoB B NEPUOLNYECKON cMCTEMe aneMeHToB. Knaccudpmkaums
MeTannoB. XvMuyeckas CBs3b B METANNax U cnnaeax. Tunbl kpuctannmyeckol pewetku. Obwme domanyeckme cBoicTea
MeTannoB. XvMuyeckas akTMBHOCTb METANNOB. XapaKTEPUCTNKA METANNOB Pa3NNYHbIX ANEKTPOHHbLIX CEMENCTB.

Tema 9. BoicoKkOMONEKYyNsipHblie COeANHEHUS.

OneMeHTbl opraHmyeckoi xummum. OCoBEHHOCTU, CTPOEHNE U KNAcCUgUKaLMs OpraHNYecknx coefmHeHuia. Monumepsl 1
onuromepbl. OpraHuyeckmne 1 HeopraHmyeckne nonumepbl. MeToabl NonyYeHNs NONMMEPOB: NONMMEPU3aLns,
nonnKoHaeHcauus, cononnmepmaauus. CTpoeHre n ceoictea nonumepos. MonekynsipHas Macca nonMmMepos.
3aBUCKMOCTb CBOWCTB NMONMMEPHBIX MaTEPUANOB OT COCTaBa M CTPYKTYpbl. Micnonb3oBaHme NonnMMepHbIX Matepuanos B
COBPEMEHHbIX TEXHONOMMYECKMX NpoLeccax. MNepepaboTka nonumepos. BaxHeliwmne nonMMepsbl: NONAMSTUNEH,
MONUNPONMWNEH, NONMBUHUAXNOPUA, TEPNOH (chToponnacT-4), NonMMeTUNMeTakpunar.

Tema 10. NMpepmet u 3apaum 3KONOrum

MecTo 3KONornm B CUCTEME ECTECTBEHHbIX HAyK. 3anayn aKOnorun. SKoMorns Kak Hayka 1 couuanbHOe NMoHATUE.
WNcTopusi ctaHoBneHns akonorun kak Hayku. CTpykTypa akonorun. OCHOBbI 9KONOrMYECKOro MMPOBO33PEHNS.

Tema 11. O6LL,29 3KONOrUS.
OkocucTema.

YpoBHU 6ronornyeckon opraHmaaumm 1 akonorvs. Baanmoaenctene opraHuama u cpenbl. SKonormieckue aktopsi.
Apantaumsi opraHuamoB. JlumMutupytolwme akonornyeckme gpaktopbl. buonormyeckue coobwectea. buoueHos, 6uoton,
6roreoLeHo3 (akocucTema).

YyeHune o Guocdpepe.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHwuua 5 13 27. Bl YHH
rlorlyfos

AR 5 AN LM O
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Brocdoepa - rnobanbHas skocuctema 3emnu. Obwas xapaktepuctuka buocdepsbl. YueHne B.W. BepHaackoro o
6rocchepe. OCHOBHblE HanpasneHus aBonouMmn buocgepbl. BriopasHoobpasme brocepsl Kak pesynbTaT ee
aBontoumn. MoHaTre 06 akocdepe. Hoocdepa kak HoBasi ctanms asonounn brocdepsl.

3Konorns Yenoseka.

BuocouvnanbHas npupoaa yenoseka u akonorusi. MNpupoaHbie pecypcbl 3eMu Kak TMMATAPYOWUI doakTop BbIXNBaHUS
yenoseka. AHTPONOreHHbIE 9KOCUCTEMBI.

Tema 12. AHTponoreHHble BO3OencTBust Ha 6uocdpepy.

Knaccudomkaums 0CHOBHbIX BUAOB aHTPOMOreHHbIX BO3AEeACTBUA. OCHOBHbIE MCTOYHUKW 3arpsa3HeHnii atTMocepHoro
BO34yxa. PernoHanbHble 1 rnobanbHble 3KONOrMYecKre NOCNEeACTBUS 3arpsi3HEHUS aTMOCcHpephbl: obpasoBaHme CMora,
"NapHUKOBbIN 3¢pdPekT", paspylleHne 030HOBOIO CJ0S, BbiNaaeHne KMCOTHbIX OOXOEN.

AHTPOMNOreHHble BO3AENCTBMSA HA rnapocdepy n nutocdepy. OCHOBHbIE MCTOYHMKUN 3arpsa3HEHUs rmapocaepb!.
9Konormyeckue NocneacTBns 3arpa3HeHns NPUPOHbIX BoAd. KayecTtBo NOBEPXHOCTHLIX Y NOA3EMHbIX BOA. OCHOBHbIE
WCTOYHWKW 3arpsi3HEHNs MOYB. 3arpsidHeHre nectuumaamu, MMHepanbHbIMK y10OpeHnsiMU, HedPTbIO 1
HedgoTenpoaykTamu.

Ocobble Bl BO3OENCTBUIA Ha Buocdepy.

3arpsiaHeHue cpeabl 0TX04aMM NPOU3BOACTBA W NoTpebnexunsi. MexaHunyeckme, douanyeckme, Guonornyeckme
3arpsAsHUTENn. SKCTpeManbHble BO3AencTeus Ha brocdepy. BnnaHue ypbanusaumm Ha 6ruocdepy. BnnsHue
VOHM3NPYIOWEro M3JTyYeHnsl Ha 06 beKTbl OKpYXalolen cpebl.

OCHOBHbIE MPUHLMMbBI OXPaHbl OKPYXatoleli cpeapbl U pauMoHanbHOro NpMpoaononb30saHns. HopMuposaHve kavectsa
OKpy>XaroLein cpenbl. DKONOrMYeCcKUA MOHUTOPWHT.

Tema 13. X0391MCTBEHHbIN MEXaHM3M MPUPOAONO/Ib30BaHUS U OXpaHbl OKPYXaloLlen cpeabl.
MpupoaHbie pecypcbl 1 paumoHanbHOe NPUPOLONONb30BaHUE.

Bunbl nprvpoaononb3osaxus. MprpoaHble pecypebl 1 nx knaccudpukaumsi. OCHOBHble HaNpaBneHNs PaLVoHaNbHOro
NPVYPOAOMNONb30BAHMS.

OKOHOMMYECKNE OCHOBbI npmnpoaoononb3oBaHUA.

OCHOBHbIE NPUHLMMbI 11 9NEMEHTbI 9KOHOMUYECKOr0 MEXaHN3Ma MPUPOLONOIb30BaHMS U OXPaHbl OKPYXaloWwen Cpebl.
OKOMNOro-akKOHOMNYECK NI y4eT MPUPOOHBLIX PECYPCOB M KOHTPOJb PALMOHANIBHOMO MX NCMONb30BaHNUS. MoHSATE 0
KOHLLEMLMM 3KONOr0-3KOHOMMYECKOr0 YCTOMYMBOrO PasBmTuS.

OpraHn3aLnoHHO-NPaBOBbIE OCHOBbI OXPaHbl OKPYXaroLWen NPUPOLHOMA Cpeabl Y PaLMOHaIbHOIO
NMPUPOLONONb30BaHUS.

McTouHmKkmM skonornyeckoro npasa. [focynapcTBeHHble opraHbl OXpaHbl OKpyXatoLen cpefbl. IKonornyeckas
cTaHbapTusauus. dkonornyeckas akcneptnsa n OBOC. Skonornyecknini MEHe4XMEHT, ayauT 1 cepTudounkaums.
SKONOrMYECKNA KOHTPOIb U 0BLWECTBEHHBIE 9KONOMMYECKNE OBUXEHUS. DKONOrnyeckast OTBETCTBEHHOCTb 3a
9KONOrnyeckme npasoHapylweHns. MexnyHapoaHoe COTPyAHUYECTBO B 061acTu oxpaHbl OKpyXatolWei cpenbl.

Tema 14. OxpaHa okpyxatoluein cpeabl Ha NPeAnpPUATUAX
WHxeHepHas akonoruyeckas 3awmra.

MprHUMIManbHble HANPaBNEHUS UHXEHEPHO 3alUMThl OKpYXalowwer cpefpl. 9Konornsaums nponssoacTea. 3awmra
aTMocpepbl OT 3arpsisHeHnii. O4YNCTKA NMPOMbIWSIEHHBIX U BbITOBBIX CTOYHBIX BOA. MeTombl 04MCTKM. 3awmTa noys.
BuoTexHonorum B oxpaHe okpyxatollei cpefibl. OCHOBHbIe HanpasneHnsi 6e30TX0AHbIX U MaNOOTXOAHbLIX TEXHONOTUIA.
MeToapl nepepaboTky NPOMbIWAEHHBIX OTXOA0B.

OxpaHa okpyxatowei cpefbl Ha NPeanpuUsTHSIX.

Baanmogeiicteue B cucteme "lpombilneHHOe NpeanpusaTme - okpyxatrowas cpega”. 3konornyeckas oueHka
Npon3BoACTBEHHbIX NpeanpuaTuin, OBOC. Skonornyeckas skcnepTmaa.

5. MNepeueHb yue6HO-MeTOAMYECKOrO 0becnevyeHns A CaMOCTOsSITeNbHOW paboTbl 06yyaloLLUXCS NO
AucuunnuHe (Moayto)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayoUTOPHBIX 3aHATUSIX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLENbHbIX TEM (Pa3fenos) AUCLUMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.
OpraHunsauus caMocTosTenbHO paboTbl 0ByHaroLWMXCs PErNaMeHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEPaTypOii U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aumm 1 ocylecTBieHNs 0bpasoBaTenbHO AeaTenbHOCTY No o6pasoBaTefibHbIM NPorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, NporpamMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin denepauun ot 5 anpenst 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm No14-55-996mH/15 ot 27 Hosibps 2002 1. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEAEHUIA"

am PAEKTPOHHBH
Ctpannua 6 s 27. BBl YHHBEPCHTET
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YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMO yHpEXaeHNs
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOﬂ)KCKOFO) hbenepanbHOro yHmeepcureta

6. POHA, OLLEHOYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMMpoBaHUS B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U HOPM KOHTPONSI X OCBOEHUS

dopma KoHTpons OueHuBaembie

dran KOMMneTeHuun

TeMmbl (pa3pernbl) AUCLUMUHDI

CemecTp 1
TeKyLLNI KOHTPO/Tb

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

2. CTpoeHMe aToMa u xmummyeckas CBsi3b.
 |labopatopheie oy 5 orik-2 4. PacTsopbi.
P 5. FanbBaHMYeCcKne aNeMEHTbI U PSL, HANPSXEHW MeTannos
6. Kopposus metannos
7. ONeKkTponu3 pacTeBOPOB M PacnnaBoB SNeKTPOINTOB.

1. KNCNOTHO-OCHOBHbIE U OKUCNNTENbHO-BOCCTAHOBUTENbHbIE
CBOMCTBA BELECTB.

. CTpoeHue aTtoma n xummnyeckas CB3b.

. XnMmyeckasa TepMoamHamMmKa 1 KUHeTrKa.

. PactBopbl.

. FanbBaHW4Yeckune aneMeHThbl 1 psaa HanNpPsSXeHUn MeTanos
. Kopposusa metannos

. OneKkTponu3 pacTBOPOB M PacnnaBoB 3N1EKTPONNTOB.

. BoicokoMonekynsipHble coeanHeHuns.

. KncnotHo-oCHOBHbBIE 1 OKUCNNTENBHO-BOCCTAHOBUTESbHBIE
BOWCTBA BELLECTB.

. CTpoeHue atoma 1 xummnyeckas CBs3b.

. XvMnyeckas TepMognHaMuka 1 KNHeTmka.

. PacTBopbl.

. [anbBaHW4eckme anemMeHTbl U psL HaANPSXXEHUA METaNNoB
. Koppoausi metannos

. ONeKTponNn3 pacTeopoOB 1 pacnnaBoB 3NEKTPONUTOB.

. Obwue ceoicTBa METaNsoB.

. BbicokoMonekynspHble coeanHeHNS.

. KNcnoTHO-OCHOBHbIE N OKUCNNTENbHO-BOCCTAHOBUTENbHbIE
CBOMCTBA BELECTB.

2. CTpoeHMe atoMa 1 XxMMmnyeckas CBa3b.

3. Xumnyeckas TepMoanHaMuka n KMHeTuka.

4. PacTsopbl.

5 |McbmenHas pabota|y, s

3 |TectupoBaHue OK-5

= OONOAPRLWNO =[ONOOTPAWN

KoHTponbHas
4 pabota OK-5

OKk3aMeH OK-5, OlK-2

CemecTp 2
TeKyLL M KOHTPOIIb

11. Obwas akonorus.
OK-5, OriK-2 12. AHTpOnoreHHble BO3AENCTBUSA Ha Buocgepy.
14. OxpaHa okpyxatolel cpeabl Ha NPeANPUATNAX

10. MNpegmeT 1 3aga4m sKkonornu
11. Obwas skonorus.
12. AHTpOMoOreHHble BO3AENCTBUSA Ha Buocgepy.
OK-5, OriK-2 o N
13. X034iCTBEHHbIi MEXaHN3M NPYPOAONONb30BaHNS N OXPaHbl
oKpyxatolen cpefbl.
14. OxpaHa okpyxartolwwer cpegbl Ha NPeanpPUATNAX

NabopaTopHble
paboTbl

2 [TectuposaHue

3auver OK-5, Ol1K-2

6.2 OnucaHne nokasateneun n KpuTepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHuns
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Kputepum
®opma OL,eHNBaHU 3ran
KOHTpoOns
OtnnyHo | Xopoliuo | Ynosn. | Heyn.
Kputepum
®opma OLeHUBaHUA 3ran
KOHTpoOnSs
OTnn4yHO |Xopomo |Y,|:|,osn. |Heyn.
Cemectp 1
TekyLLUA KOHTPONb
Na6opatopHble |ObopynoBaHme u O6opynosaHue 1 Ob6opynosaHue n O6opyLnosaHue n
paboTbl METOAbl MCNOMb30BaHbl (METOAb! NCMNOMb30BaHbI [METOAbI HACTUYHO MEeTO bl UCMONb30BaHbI 1
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMONb30BaHbI HenpaBWibHO.
npesocxoaHas lMposBneHa xopowas  |npaeunbHo. lNpossneHa |[possneHa
TeopeTumyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NoAroToBKa. MOAroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoonmble HaBblkn  [HeobxoouMble HaBbiKM  |NOArOTOBKA. MOAroToBKa.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxoomMMblie HaBbIKY
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar |1 yMEHUS 4acTUYHO N YMEHUS HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHbI. PesynbTart Peaynbtart
MONHOCTBIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ YaCTUYHO He COOTBETCTBYeT €€
LensM. Lensm. COOTBETCTBYET €€ LensiM.
uensm.
lMncbmeHHas  |[paBunbHO BbINONHEHDI |[1paBubHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI
paboTa BCE 3a4aHus. 6orblas 4acTb 6onee 4eM HaMoNOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbésaHble owmnbKu. Hey0OBNeTBOPUTENbHbIN
BNafeHns matepuanoMm. (HesHauymTenbHble MNponoeMoHCTpMpoBaH  |ypoBEHb BNageHNs
MposiBneHsl ownbKm. YOOBNETBOPUTENbHBIA  |Matepuanom.
NpeBoCXoAHbIE MpooeMoHCTPMPOBaH  [ypoBEHb BNageHUs MposiBneHs
cnocobHoCTM XOpOLWWniA ypOBEHb mMarepvanom. HepocTaToyHble
NPUMEHSATb 3HaHNA 1 [BnageHus matepwanoM. |[posiBneHbl HU3KKe cnocobHoCcTM
YMEHUS K BbINONHEHUIO |posiBneHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHNA U
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM NMPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
NMPUMEHATb 3HAHNA U [yMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3a4aHuiA.
YMEHMS K BbINOMHEHNIO [KOHKPETHbBIX 3a4aHWUIA.
KOHKPETHbIX 3a0aHWIA.
TectupoBaHue |86% npaBuibHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTBeToB 1 Honee. NpaBW/bHbLIX OTBETOB.  [MPaBUNbHbLIX OTBETOB.  |OTBETOB U MEHEE. 3
KoHTponbHas |[paBunbHO BbINONHEHD! |[1paBuibHO BbiNONHEHA (3a0aHuns BbINMOMHEHbl  (3a0aHWS BbiNOMHEHb
pabota BCE 3a4aHus. 6onblas YacTb 6onee 4eM HaNONOBUHY. [MEHEE YEM HANONOBUHY.| 4
MpoaeMoHcTpypoBaH [3anaHui. MpucytcTayioT MpoaemMoHcTpuposaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbé3aHble owmnbKu. HeyoOBNEeTBOPUTENbHbIN
BNafeHns MatepuanoMm. (HesHauynTenbHble MNpoLeMOoHCTpMpOBaH  |ypoOBEHb BNageHns
MposiBneHsl ownbKm. YOOBNETBOPUTENbHBIA  |Matepuanom.
NpeBoCXoAHbIE MponeMoHCTPMPOBaH  ypoBEHb BNageHUs MposBneHs
CnocobHOCTM XOpOLWWniA ypOBEHb marepvanom. HepocTaToyHble
NPUMEHNATb 3HaHNA 1 [BnaneHus matepmanoM. |[posiBneHbl HU3Kme cnocobHoCTM
YyMEHUS K BbINONHEHUIO |[posiBneHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHNA U
KOHKPETHbIX 3a4aHuWii.  [cnocobHoCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
NMPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3a4aHuiA.
YMEHWS K BbINMOMHEHUIO |[KOHKPETHbBIX 3a4aHWUA.
KOHKPETHbIX 3a0aHui.
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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 2

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
3auteHo He 3auteHo

3aver Obyuvarowuitics obHapyXuMn 3HaHne ocHoBHoro  |Obyyatowniics 06HapPyXun 3HaYMTENbHbIE
y4yebHO-NporpaMmMHoro matepuana B 06 beme, npo6enbl B 3HAHNSIX OCHOBHOTO
Heobx0aMMOM NS fanbHelwein yuebbl 1 y4ebHO-NporpaMMHOro matepumana, fLonyctun
npencTosiei paboTbl MO CAELUANbHOCTY, NPUHUMNANbHBLIE OWMOKU B BbINONHEHUN
Crpaswicy C BbIMOMHEHNEM 3a0aHunN, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
NpenyCMOTPEHHbIX MPOrpamMMoi JUCLMMAMHBL.  |cNnocoBeH NPOoOMXUTE 0ByYeHNe nnu

NPUCTYNUTb MO OKOHYaHWU YHMBEpcUTeTa K
npogoeccroHanbHon oesTenbHocTy 6e3
DOMONHUTENbHbIX 3aHSATUI MO COOTBETCTBYIOWEN
LNCUMMNINHE.
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6.3 TunoBble KOHTPONbHbIE 3afaHUSA UM UHbIe MaTepuanbl, He06XOoAUMbIe 415l OLLEHKW 3HaHUW, YMEeHUH,
HaBbIKOB U (MNK) ONbiTa OEeATENbHOCTU, XapakTepu3yHoLLMX aTanbl POPMMPOBaHUSA KOMMETEHLMI B NpoLecce
0CBOeHUs 06pa3oBaTeNnbHON NPOrpamMmbl

Cemectp 1

TeKkyLuin KOHTPOIb

1. TabopaTtopHbie paboTbl

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

Tema 1. PeakunoHHas cnocobHocTb BewecTs. KNCNOTHO-OCHOBHBIE 1 OKUCIUTENBHO-BOCCTAHOBUTENbHbIE CBOMCTBA
BELLECTB.

1.1. TabopaTtopHas pabota "OCHOBHbIE KNacchl HEOPraHNYeCKNX COeanHEHMN".

CopepxaHue nabopatopHoii paboTbl: 03HAKOM/IEHE C HOMEHKNATYPOW HEOPraHNYECKUX COeLMHEHNA, N3yYeHne
cnocoboB NONy4eHUst 1 CBONCTB OKCUAOB, OCHOBAHWI, KACOT U COMEiA.

Bonpocbl k 3awmTe nabopatopHoi paboTbl.

1. Knaccudpmkaums HeopraHn4eCcknx CoOe AUHEHWNA.

2. OKkemapl: KACNOTHbIE, OCHOBHbBIE, aMJPOTEPHbIE, - HOMEHKNATYPA, CBONCTBA. [1pMBECTM NPUMEpLI, HANUCATb YPaBHEHNS
peakumi.

3. OcHoBaHus: knaccucmkaums, nonyyeHme, HoMeHKnaTypa, CBOMCTBa.

4. Knucnotbl: knaccmdprkaums, nonyvyeHue, HoOMeHKnartypa, CBoMcTBaa.

5. Conu: knaccudpmkaums, nonyyeHme, HOMeHKnaTypa, CBOMCTBa.

1.2. NabopatopHas paboTa "OKUCIMTENbHO-BOCCTAHOBUTENbHbIE peakummn”

CopnepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHUE C PeaKLMAMN, NOYILMMU C UBMEHEHVEM CTEMEHMN OKUCNEHWS, C
TNaMmy OKNCNNTENbHO-BOCCTAHOBUTENBHBIX PEAKLMiA, C METOA4AMMW COCTABNEHUS YPABHEHWIA 9TUX peakLuuii.
Bonpochl k 3awmTe nabopatopHoii paboTbl.

1. Kakne peakuum HasblBaOTCS OKMCNNTENIbHO-BOCCTAHOBUTENBHLIMI?

2. Y10 Takoe oKMCNuTENb, BOCCTAHOBUTENb, CTEMNEHDb OKUCNEHNSA?

3. Kakme npouecchl Ha3blBalOTCA OKMCNEHVNEM, BOCCTAHOB/IEHNEM?

4. Tvinbl OKUCNNTENbHO-BOCCTAHOBUTENbHBIX PeakLMi: XxapakTepUCTKa MEXMONEKYNSIPHbIX U BHYTPUMONEKYNAPHbIX
OKUCNNTENbHO-BOCCTAHOBUTENbHBIX peakumin. Peakumm omcnponopumoHMpoBaHnsS.

5. OKMCNMTENbHO-BOCCTAHOBUTENbHAS ABOMCTBEHHOCTD. [pMBECTM NpUMeEpDI BelwecTs, obnaaatowmx
OKUCNNTENbHO-BOCCTAHOBUTENbHOW OBOWCTBEHHOCTbIO.

6. MocnenoBatenbHOCTb AENCTBUI NPU UCMONb30BAHUM METOAA SNEKTPOHHOro banaHca.

Tema 2. CTpoeHMe aToMa 1 XMMMYECKast CBS3b

NabopatopHas pabota "CTpoeHne atoma. DNeKTPOHHbIE CEMENCTBA 31EMEHTOB."

CopnepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHNE CO CBOVCTBAMU SNIEMEHTOB, OTHOCSILMNXCS K 9NEKTPOHHBIM
CceMelicTBaM s , p, d, 1 NX COEAMHEHWIA.

Bonpochl k 3awmTe nabopatopHoii paboTbl.

1. KBaHTOBbIE YMCna: rnaBHoe, opbuTanbHoe, MarHUTHOE U CNMHOBOE. YTO onpenensieT kaxaoe u3 aTux Yicen? Kakue
3HaYeHMsl MOryT NPUHMMATb KBAHTOBbIE Yncna?

2. CchopMynmpyinTe NPUHLMMBI 3aN0NHEHUS ANEKTPOHHBIX 060104EK aTOMOB U NMOSICHUTE UX MPUMEPaMU.

3. ONeKTPOHHbIE CEMECTBA SNIEMEHTOB: S, P, d, f - anemeHTbl. OnpeaeneHue, obwme OPMynbl 1 X PACTONOXEHWE B
Tabnvue O.M. MeHgeneesa.

7. 3anucatb aNeKTPOHHbIE KOH(OUIypaumm cneayowmx atToMoB 1 rpacdinyeckne n3odbpaxeHmns nx anekTPoHHbIX GOOPMyN B
HOPManbHOM U BO3OYXAEHHOM COCTOSHUSAX:

s - anemeHToB Mg, Ca, Sr, Ba,

p - anemeHTOB P, S, Si,

d - anemenToB Mn, Fe, Co, Ni.

Tewma 4. PacTeopbl.

NabopatopHas paboTa "MMaponus conei”

ConepxaHue nabopatopHoit paboTbl: N3y4YeHne rmaponnsa conei.

Bonpocsl k 3awute nabopatopHoit paboThbl.

. YTo HasbiBaeTcs rmpponnsom conen’?

. Kakne conun nogsepratorcs rugponuay?

. Kakue conu He noggepratotcs rugponusy? MpueennTe npuMepsl.

. MpuBennTe NpuMepbl rMApPoNIM3a coneli no KaTnoHy, Mo aHWOHY, MO KaTMOHY 1 aHUOHY.
. OLHOCTyneHYaThI 1 MHOrOCTYNEeHYaTbI rMAPoONm3.

. Kakne dpaktopbl BIMAIOT Ha CTENeHb rmaponnsa conen?

. Hannwure ypaBHeHus peakuumii rmaponnsa B MONEKYISPHOM, MOHHOM 1 COKPALLEHHOM UOHHOM BUAE ANs Cleayowmx
coneii: kapboHaT HaTpuWs, XNOPUA HAaTPUS, aleTat aMMOHNS.
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Tema 5. ManbBaHUYeECKMNE SNEMEHTbI U PSL HAMPSXEHWUIA METaNOB.

NabopatopHas paboTa "lManbBaHUYeCcKne 3NEMEHTHI".

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

1. O6bsicHuTe 0bpa3oBaHmMe OBONHOIO 3NEKTPUYECKOrO CNOS Ha rpaHuue MeTann - pacTBop, BO3HUKHOBEHME
9NEeKTPOLHOro noTeHumana.

2. Y70 HasblBaeTcs cTaHOaPTHLIM SNEKTPOOHbIM MOTEHUManoM Metanna?

3. Psig HanpsixeHuin metannos. Kakne BbIBOAbI MOXHO caenath U3 NMONOXEHWs MeTanna B psay HanpsikeHnin?
4. Y10 Ha3blBaeTCS ranbBaHNYECKUM SNEMEHTOM?

5. Tunbl ranbBaHNYECKMX SNEMEHTOB: rafibBaHNYeCcKUii aneMeHT BonbTta, Akobu-IaHnans, KOHLEHTPaLMOHHbINA
ranbBaHWUYecKkuii anemeHT. MNpreeanTe npuMeps.

6. Kak no doopmyne HepHcTa onpenenntb 3Ha4eHne paBHOBECHOIO 3NEKTPOAHOMO NoTeHUmana metanna?
7. Kak paccuntbiBaetca 3C ranbsaHn4eckoro snemeHTa?
8. B 4eM otnnume ranbBaHn4eckoro anemeHTa Akobu-IaHunansa ot snemeHta Bonbta?

Tema 6. Kopposns metannos.
NabopatopHas paboTa "Kopposusi metanios"

CopepxxaHue nabopatopHoi paboThl: 03HAKOMIIEHME C Pa3NNYHBIMU BUOAMU SNEKTPOXUMUYECKOMN 1 XMMUYECKOM
KOppPO31K1 MeTasnoB..

Bonpochl k 3awmTe nabopatopHoit paboTbl.
1. Yto Takoe koppo3ns metannos? Kakme Buabl KOppo3mmn MeTannos Bol 3HaeTe?
2. B 4em 0TAnMYMS XMMNYECKOW 1 3NEKTPOXMMNYECKON Koppo3un?

3. Uto npencTaensiet coboin xummyeckas kopposusi? B kakux cpegax oHa npotekaeT? MNpvBenute npuMepbl U ypaBHEHNS
peakuuii ra30BO KOPPO3WM 1 KOPPO3WM B HE3NEKTPONUTAX.

4. KakoB MexaHu3M 3/1eKTPOXMMYECKO Koppoaun? Buasl oenonsipusaumu.

5. Cxema anekTpoxXuMmny4eckorn Kkopposun. Kak HasbliBaeTcs npoLecc 0TBoAa dNekKTPOHOB C KaTOOHbIX y4aCcTKOB Npu
SNEKTPOXUMUNYECKOI KOppo3nn?

6. KakoBbl MeTOabI 3aWMTbl METANIOB OT KOPPO3UN?
7. Kakne metannbl NPpUMEHSAIOTCA B KAYECTBE aHOOHbIX U KaTOAHbIX MOKPLITWIA Ha Xenese?

Tema 7. OnekTponns pacTBopOB 1 PacniaBoOB 3M1EKTPONNTOB.

NabopatopHas paboTa "9nekTponna pacTBOPOB 1 pacrnnaBoB SNeKTPOANToB"

Na6opatopHas paboTta

CopepxaHue nabopatopHoli paboTbl: 03HAKOM/IEHNE C ANEKTPOSIM3OM BOAHbLIX PACTBOPOB C PACTBOPUMBIM U
HepacTBOPMMbIM aHOA0M, NONyYeHMe LMHKOBOrO NOKPLITUS.

Bonpocebl k 3awute nabopaTtopHoit paboTbl.

1. YTo Ha3biBaeTcs anekTponn3om? Buabl anektponmaa.

2. Kakne npouecchl NpoTekatoT Ha anekTpoaax npw anekTponM3e pacnnasa xaopuaa Hatpusa?

3. Kakosa nocnenosatenbHOCTb paspsna KaTMOHOB Ha KaTohe npwv 9NekKTponM3e BOAHbIX PacTBOPOB CONEn?

4. Kakosa nocnepnosaTenbHOCTb pa3ps4a aHUOHOB Ha aHOAE NPW 3NEeKTPONn3e pacTBOPOB COMEN C MHEPTHLIM aHOA4OM?
MNpuBeonTe npUMepbl MHEPTHBLIX aHO4O0B.

5. Kak npotekaeT anekTponn3 BOAHbIX PACTBOPOB COMEN C aKTUBHbIM (PacTBOPMMbIM) aHOLOM?

6. [laTb (OOPMYNMPOBKM 1 3anMcaTb MaTeMaTnYeckn NepBblid, BTOPOA U 06 beANHEHHDI 3aKoHbI Papanes.

7. MNpuyMeHeHne anekTponuaa.

2. NMnucbmeHHas pabora

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

MpvMepbl 3aaaHnil Anst IMCbMEHHON paboThl.

Tema 1. PeakUMoHHasi cnocobHOCTb BEWECTB.

1. CocTaBbTe doopMybl coneii: rmppokcoxnopuia meam (1) n rmgpochocara 6apusi. Hanuwmte ypasHeHNs peakuuii
npeBpaLeHns 3TMX Conel B CpeaHne Conu.

2. CocTaBbTe hopMynbl aurnapodoocdpata kanbumsi, rmppokcoxnopuma xpoma (1), kapboHarta kanusi.

3. Hannwwute ypaBHeHne peakummn npespatweHme rugpokcoxnopuaa xpoma (l11) 8 xnopng xpoma (lll).

4. Vicxopsa 3 rugpokeuaa kanbumsa n goocopHOM KMCNOTbl, COCTaBbTe (DOPMYNbl BCEX TEOPETMYECKU BO3MOXHbIX CONeMn,
Ha30BUTE UX NO MEXAYHAPOOHON HOMEHKNaType.

5. PaccTaBbTe KO3goMLMEHTHI B YpaBHEHWMN peakLuy METOAO0M 311eKTpoHHOro 6anaHca. Hanoute okmcnmTens 1
BOCCTAHOBUTESb.

Cr(NO3)2+Br2+KOH—K2CrO4+KBr+KNO3+H20
6. Onpe,u,enMTe TUNbl OKNCNUTENbHO-BOCCTAHOBUTE/IbHbIX peaKLl,I/II?I. YKaxumTte okucnmtenb u BOCCTaHOBUTENb
a. H2S+8HNO3=H2S04+8NO2+4H20

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

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

d. 3HNO2=HNO3+2NO+H20
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e. NHANO2=N2+2H20

Tema 2. CTpoeHue atomMa 1 XuMmyeckas CBA3b.

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

N306pasmnTe pacnpeneneHne BaneHTHbIX 3NEKTPOHOB MO KBAHTOBLIM S4eiikaM B CTaLMOHAPHOM 1 BO30YX AEHHOM
COCTOSIHUN.

2. YKaxuTe BCe BO3MOXHblE BaNEHTHOCTM aTOMOB Cepbl, 0occhopa 1 Xnopa B XMMUYECKUX COEAUNHEHNSX

3. KBaHTOBbIE YKCna: rnaBHoe, opbuTtanbHOe, MarHUTHOe 1 cnHoBoe. [atb XapakTepucTuky, NPUBECTW NPUMEpDI.
4. Onpenenute TN rmbpuansaummn LeHTpanbHoro atoma B Mmonekynax: CH4, BH3, NH3, BeF2, PCI5. YkaxuTe
reoMeTprnyeckoe CTPOEHUe 3TUX MONEKYI.

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 peannayeTcs Mexay atoMammn 3fIeMEeHTOB C NopsaKoBbIMU HoMepamu 1 1 17,
3n9.

Tema 3. Xummnyeckas TepmoanHammka n KMHeTumka.

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

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

CraHpapTHbIe 3Ha4YeHNS TEPMOANHAMUNYECKUX (OYHKLMIA B3ATb B CMPABOYHMKE.

2. TemnepatypHbI KOSGUUMNEHT peakunn paseH 3. Onpenennte, Kak USMEHUTCS CKOPOCTb peakumnm Npy NoBbIWEHUN
Temnepatypbl ot 300 K go 320 K.

3. Paccuutatb aHTanbnuio npespauweHus rpadvra B anMas, eCnv sHTanbnng cropaHus rpadura = -393,4 k Ix/monb, a
anmasa = -395,28 kx/monb.

4. MNpun Temnepartype kuneHns beHsona (Tk = 353 K) XxmakocTb 1 nap paBHOBECHLI. YeMy paBHa SHTPOMUS UCMAPEHNS,

€cnu sHTanbnus ncrnapexHns coctasnset 34,3 kx/monb?

5. Boluncnuts AG B peakumm n K paBHoBecus:

S02 (r) + NO2 (r) — SO3(r) + NO (r)

CraHpapTHbIe 3Ha4YeHNs TePMOANHAMUNYECKNX (OYHKUMIA B3STb B CMPaBOYHMKE.

Tewma 4. PacTeopsl.

1. Onpegnennte maccy rugpokcuga Hatpus, cogepxauytocsa B 500 mn ero 1M BogHoro pacrteopa.

2. OnpepennTte BogopoaHbIi nokasarens (pH) pacTeopa rmgpokcuaa Kanus, uMerowero KoHueHTpauuo 0,01 monb/n.
3. OnpenenvTte NPOLEHTHYIO KOHLIEHTPALMIO pacTBOpa, NONy4YeHHOro npu pacteopeHun 50 r HuTparta cepebpa B 150 r
BOObI.

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

5 Onpegnenute TnTp pacteopa, cogepxauero 4 r NaOH B 200 mn pacTtsopa.

6. MNpuBennTe NpuMepbl CONen, KOTopbie NOABEPraTCs rMaponMay No KaTuoHy, Mo aHUOHY. 10 KaTUOHY 1 aHUOHY
OOHOBpPEeMeHHO. HanuwuTte ypaBHeHus peakumin. Kakne conu He noasepratTcs ruaponmsy?

Tema 5. ManbBaHUYecKre aNeMeHTbI 1 PSA HANPSXXEHUI METANNOB

1. CocTaBbTe CXeMy ranbBaHM4eckKoro afnemMeHTa Bonbra, 06pa3OBaHHOFO LUMHKOBbIM N MarHMeBbIM 3/1eKTpooamMin.
Hanuwwnrte ypaBHEHNA aNeKTpPogHbIX NPOLLEeCCOB.

2. Bblumcnute 3.4.C. rafbBaHWYeCKOro aNeMeHTa:
Zn/ Zn(NO3)2, 0,1M // Cd(NO3)2, 1M /Cd
Hanuwute ypaBHEHNS 9NeKTPOLHbIX MPOLECCOB, M306pasnTe CXeMy ranbBaHUYECKOrO S/IEMEHTA.

3. CocTaBbTe CXeMbl OBYX ralbBaHW4eCKNxX 3/1IeMeHTOB, B O4HOM 13 KOTOPbIX Melb 6bina 6bl KaToaoM, a B Opyrom aHonom.
Hanuwmnte ons Kaxaoro n3 sTnx 3N1eMeHTOB 9NIEKTPOHHbIE YPaBHEHWS peakumii, NpoTekamwWwmnx Ha aHoae 1 Kkatode.
Paccuutaiite 5.4.C. 3TUX ralbBaHUYECKUX 3NIEMEHTOB A5 CTaHO4aPTHbIX YCIIOBUIA.

4. BbluncnuTe 3.4.C. ranbBaHNYeckoro anemMeHTa:
Mg / MgS0O4, 0,1M // CuS0O4, 0,1M / Cu.
Hanuwwute ypaBHEHNS 9NeKTPOLHbIX MPOLECCOB, M306pasnTe CXeMy ranbBaHUYECKOrO SfEMEHTA.

5. CoctaBbTe CXeMy rajibBaHM4eCKoro ajieMeHTa Bonbra, O6pa3OBaHHOFO MeOHbIM N LMHKOBbIM 3NEeKTpOo4aMNn. Hannwwnte
YpPaBHEHNA aNEeKTPOOHbIX MPOLECCOB.

Tema 6. Kopposns metannos

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

b. ¢ unHKoM.

YkaxuTe, Kakow MeTann 6y,ﬂ,eT OKUCNATLCA B KaXO0M U3 3TUX Cnhy4aes. Hanuwwute CXeMy KOPpPO3MOHHbIX npoLeccoB BO
BNa>XHOM BO34yxe N B pacTtBope cepH0|7| KNCNOThI.

CtpaHnua 12 ns 27.
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2. Kakoe nokpbiTve MeTanna HasbiBaeTCs aHOLHbIM 1 Kakoe KaTtoHbIM? Ha30BMTE HECKONBKO METANNOB, KOTOPbIE MOTYT
CNYyXWTb OJ15 aHOLHOIO M KaTOLHOro NoKpbITUSA Xenesa. CocTaBbTe ypaBHEHUS aHOAHOMO 1 KATOAHOMO MPOLECCOB,
MPOVICXOOSALMX MPU KOPPO3MK XENesa, NMOKPbITOrO LIMHKOM BO BNaXXHOM BO31yXe.

3. [IBe xenesHble NNacTuHbl, YACTUYHO MOKPbITbIE OAHA ONOBOM, Apyras Meabto, HAXOASATCS BO BaXHOM Bo3ayxe. Ha
Kakoi 13 aTuX NnacTuHoK beicTpee obpasyercs pxaeynHa? Movemy?

CocTaBebTe ypaBHEHUS MPOLECCOB KOPPO3UW 3TUX NNACTUHOK.

4. B 4eM 3aKkntoyaeTcs CyWHOCTb NPOTEKTOPHOM 3aWmThl METANNOB OT Koppo3un? MpuseanTte NpUMep NPOTEKTOPHON
3alWmMTbl Xenesa B HeTpanbHOW cpene

CocTaBbTe 3NEeKTPOHHbIE YPaBHEHNS aHOLHOIO M KaTOLHOro NMpPOLLECCOB.

5. O6bsICHNTE, NOYEMY OLIMHKOBAHHOE XEene30 BO BIaXXHOM BO3AYXe He KOPPOoAMPYET Aaxe Nnpu HapyweHUU NokpbITus, a
NyXeHoe Xeneao (NMoKpbIToe TOHKMM CMOEM 0/10Ba) BbICTPO NOKPLIBAETCS PXABYMHOWA.

Hanuwute cxemy KOPpPO3MOHHbBIX NMPOLIECCOB.

6. Xene3o nokpbITo HKeNneM. Kakoit n3 Metannos 6ynet KOppoLMpPOBaTh B ClyHae paspyleHust MOBEPXHOCTW NOKPbITUS?
Hannwute cxemy KOPPO3MOHHbBIX MPOLLECCOB:

a. BO Bla>XHOM BO34yXe, b.B pacTBope COJISIHOM KMUCNOTbI.

Tema 7. OnekTponns pacTBopOB 1 PacrniaBoB 3M1EKTPONNTOB

1. dnekTponn3 BOLHOro pacteopa cynbpata meau (Il) npogonxancs B TedyeHne 1 yaca npm cune toka 1 A. Onpegenvte
Maccy Mefu, KoTopasl BblAenMTCs Npu anekTponuae. Hanuwnte ypaBHEHUS 3NeKTPOOHbIX MPOLECCOB.

2. Boluncnute skBUBaNEHT XpoMa, y4mTbiBas, YTO NpM NPONyCKaHUM Yepes pacTBop ero conm toka cunoi 10A B Te4eHue
30 MUHYT Ha katofe Bblaenunock 3,25 r xpoma.

3. Hanmwwute ypaBHeHMS peakumii, TpoTeKawWwmx Ha 9nekTpoaax npu anekTponma3e BOAHOMO pacTBopa HATpaTta HUKENS:
a) ¢ rpacPTOBLIM aHOAOM; 6) C HUKENEeBbIM aHOLOM.

4. OnekTponM3 pacTeopa xnopuaa LmMHKa NpoBoaMTCS C HeATpanbHbIM aHOAOM B TedeHue 6 Yacos npu cune Toka 3A.
HanvwunTe ypaBHEeHWS aneKTPOAHbIX NPOLIECCOB U BbIYUCAUTE KONNYECTBA BELWECTB, BbIOENMBLUMXCA Ha 3NeKTpoaax.

5. Yepes pacTBop cynbpata xenesa (Il) nponyckanu tok cunoii 13,4 A B TedeHme 1 yaca. Onpenenntb KONM4YecTBo
Xenesa, KOTOpoe BbIAENWUNIOCh HAa KaTolle, €CNM BbIXOA MO TOKY 6bin paBeH 70%. Hanuwunte ypaBHeHNs peakuuii,
NPOTEKAWMX HA MHEPTHBIX 3N1eKTPoaax.

6. Hanmwurte ypaBHeHMS peakumii, MpoTEKaWmX Ha MHEPTHBIX 3NEKTPOL4AX NPU 3NEKTPONu3e pacTeopa xnopuaa
MarHusi. CKonbKo BpeMeHN He0BX0AMMO BECTY 3NEKTPONN3 Npu cune Toka 2 A, 4Tobbl Ha KaToae Bblaenunoch 2,43 r
BelecTea

Tema 9. BoicokoMOnekynsipHble coeanHeHns.

1. Onpenenute cTeneHb nonMmepusaunm obpasua nonmeuHunxnopuaa [CH2 - CH(CI) -Jn co cpenHei monekynsipHol
maccon 62500.

2. Hanuwmnte peakuuu nonyyeHnsi NoNMBUHUAXNOPUAA, NONNITUAEHA, NONUNPONUIEHa, MONUTETPagTOPITMNIEHA,
nonMMeTUNMeTakpunara.

3. MpuBennTe npumepbl KapBOLLENHBIX NONVMEPOB.

4. O6bsicCHUTE, MOYEMY MONUMEPBI HE UMEIOT ONPELENEHHON TOUKU NNABNEHUS.

5. Onpepenute cTeneHb nonMmepuaaunm obpasua NonnnponuieHa co cpeaHein MonekynsipHoii maccoi 210000.
3. TectupoBaHue

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

MNpuMepbl TECTOBLIX 3a4aHUIA.

1. Ykaxure, Kak I3MeHUTCS CKopocTb peakumn: 2502+02 = 2S03 npu NOBbIWEHWUN OaBNEHMS B cMCTEME B 3 pasa:
. 1. yBennyutcsa B 18 pas

. 2. yBenuyutca B 9 pas

. 3. yBenuyuntcs B 6 pa3s

. 4. yBennyutcsa B 27 pas

—_ . a a

2. Bce BO3MOXHbIE 3HAYEHNS MAarHUTHOrO KBAHTOBOMO YMCna aas anekTpoHoB f -noaypoBHS:
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. Mnaponunay Tonbko Mo KaTUoHy NnoaBepraeTcs cofb, 06pa3oBaHHas:
3.1. cnaboit KMCNoToi U CUNMbHBIM OCHOBaHNEM

3.2. CUSIbHO KUCNOTOM 1 cnabblM OCHOBaHUEM

3.3. CUNBbHOR KNCNOTOW U CUTbHBIM OCHOBaHUEM

3.4. niobas conb
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4. MonsipHas KOHLEeHTpaumsa pacTteopa, cogepxauwero 0,98 r cepHoit knucnotel B 100 M1 pacteopa, paBHa:
4.1. 0,1 monu/n

4.1. 2 monb/n

4.3. 4 monb/n

4.4, 0,5 mone/n

4.5. 0,20 monb/n

5. "TIoHMXeHre faBneHns HaCbIWeHHOro napa pacTBoOpMTENs HaL PacTBOPOM NPOMNOPLIMOHANIBHO MOMIbHONM Aone
pacTBOpéHHOro BelecTea".

MNprBenéHHOE BbipaxeHne npeacTasnseT coboi
5.1. 3akoH lNecca

5.2. 3akoH Payns

5.3. 3akoH ®Papages

5.4. 3akoH Oma

5.5. npyvHumn 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 ypaBHeHun peakuun

FeSO4 + KMnO4 + H2S04 = Fe2(S04)3+ K2S04 + MnS0O4 + H20
KO3QodoMLIMEHT nepes CepHON KUCNOTON paBeH:

7.1.8

7.2.5

7.3.4

7.4.3

7.5.2

8. Xnopug xeneaa(ll) He MoxeT 6bITb NOMY4YEeH B3aMMO4ENCTBUEM:
8.1. xxenesa c xnopnaom HaTpus

8.2. pacteopa xnopuga megu(ll) c xenesom

8.3. Xxenesa c ConsHOM KUCNOTOM

8.4. okcmpa xenesa Cc CONsHOM KMCNOTOM

9. Kncnas conb MOXeT BbITb NONyYeHa B peakumu:
9.1. NaOH (HepocTaTtok) + H3PO4

9.2. HCI+NH40OH

9.3. CuCI2 + NaOH(HepocTaToK)

9.4. FeSO4 + KOH(n36b1TOK)

9.5. Ca(OH)2 + HNO3

10. YkaxuTe BewecTBa, B BOLHbIX PACTBOPaXxX KOTOPbIX PACTBOPSETCS MMAPOKCUL aMOMUHMS:
10.1. KOH, H2S04

10.2. NaOH, NaCl

10.3. NaNOg, KClI

10.4. H2S04, K2S04

11. HassaHue coegnHeHunst Cu(H2AsO4)2 no mexayHaponHON HOMeHKnaType:
11.1. Qurngpoapcenat meaum (l1)

11.2. OurnopokcoapceHat mean (l1)

11.3. OurnopoapceHat meau (1)

11.4. Ournopoapcenunt meam (1)

12. B Monekyne HeKOTOPOIA KMCNOW Conn CoOoepXMTCsl aToM BOAOPOAA, CMOCOBHbI K 3aMelleHunio Ha Metann. Mpu
3amelleHnmn obpasyeTcs gooccpat Kanbuusi. HaseaHmne NCXoLHoW Conu:

12.1. F'mapokcodocdar KanbLus

12.2. Qurnopokcodpocdat Kanbums
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12.3. M'mapodbocduT kanbums
12.4. T'mppodpocdpat kanbuus

13. Mpw NpoTekaHun Toka Yepe3 NocnenoBaTenbHO BKNOYEHHBIE SNIEKTPONU3EPBI C pacTBOpaMu HUTpata cepebpa u
cynbcpata meau (I1) B nepsom anektponusepe Bolgenunocb 1,118 r metannnueckoro cepebpa. Macca meaw,
BblOENMBLIECS 3a 3TO Xe BpeMs BO BTOPOM 3NeKTponnsepe, pasHa:

13.1.0,331r

13.2.0,662r

13.3.0,438r

13.4.0,536r

13.5.0,213r

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

141.2.2r

142.44r

14.3.6,8r

14.4.8,7r

145.05r

15. 1ng npOTEKTOPHON 3alWNThl XENE3HbIX N3OSN OT KOPPO3UnN B HENTPANbHON BOGHOW Cpede MOXET NPUMEHATLCS:
15.1. kobanbT

15.2. onoBo

15.3. marHum

15.4. Hukenb

15.5. menb

16. CtaHpaptHas 9C ranbeaHunyeckoro anementa Zn/ ZnClI2 // AQNO3 / Ag pasHa:
16.1.1,56 B

16.2.0,80 B

16.3.-0,78 B

16.4.0,65B

16.5.1,25B

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

17.2. HarpeBaHue

17.3. ucnapeHnue

17.4. koHOeHcaums

17.5. kpuctannusaums

18. LleHTpanbHbIli aTOM HAX0AWUTCS B COCTOSIHUM SP3-rmbpmansanum B Monekyne

18.1. BeClI2

18.2. CCl4

18.3. AICI3

18.4. BH3

4. KoHTponbHas pabora

Tembl 1,2, 3,4

Mpvmep buneTta oNs KOHTPONbHOW paboThl

1 CocTaBbTe CTPYKTYpHbIE OpPMYyIbl U faiTe HassaHusa cnegyowmm coegmHerusm: AIOH(NO3)2, (CaOH)2COs3,
FeHSO4.

2 YKaxuTe 3Ha4eHns KBaHTOBbIX YACEN Ans anekKTpoHoB 6p2. OnpegennTte, Kakow 9TO 31EMEHT N COCTaBbTe €ro
9NEKTPOHHYIO (PopMyny.

3 Ykaxute Tvn rubpmansauum LeHTpanbHOro atoMa U npocTpaHCTBEHHYIO KOHdurypauumto monekyn NH3, CH4.

4 PacctaBbTe KO3(hOULIMEHTI METOAOM 3NEKTPOHHOIO HanaHca:

MnO2+KCIO3+KOH—K2MnO4+KCl+H20

5 TemnepatypHbliii KO3thpULUMEHT peakunn paseH 2. Onpenennte, Kak U3MEHUTCS CKOPOCTb peakumm Npwv NnoBbIlWEHUN
Temnepatypbl ¢ 273 K 0o 293 K.

6 Bbluncnute nameHeHve ceobonHoin sHeprum MNbbeca 1 onpenenute BO3MOXHOCTb NPOTEKaHNS peakuun B CTaHAAPTHbIX
yCNnoBumsaX:

2C6H12 (x) + 902 (r) — 6C0O2(r) + 6H20 (r)
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CraHbapTHbIe 3Ha4YeHNs TePMOANHAMUNYECKNX (OYHKUMIA B3STb B CMPaBOYHMKE.

9K3ameH

Bonpochbl k ak3ameny:

1. CoBpemMeHHas Teopusa cTpoeHms atoma. KopnyckynspHO-BONHOBbLIE CBOWCTBA 3NIEMEHTAPHbIX YAacTuL. YpaBHeEHUe e
Bpoiins. MprHumn HeonpepeneHHocTm Mein3eHbepra.

2. BonHoBas pyHkums. YpaeHeHue WpeguHrepa.

3. KBaHTOBbIE YMCna: rnaBHOe 1 opbuTanbHOE. SHEPreTUYECKME YPOBHN 1 NOLYPOBHM.

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

5. ®opMbI 3NeKTPOHHLIX opbutaneii: s-, p-, d- opbutanu.

6. MpMHUMNbI 3aN0NHEHNs1 aTOMHbIX opbuTanein aToMoB: NpuHUMN MNaynu, npaewno XyHaa, NPUHUMN MUHUMYMa SHEPTUU.
7. MakcumanbHas eMKOCTb SHEPreTM4eckux NogypoBHen. DNeKTPOHHbIE (POPMY/bl CTPOEHMS aTOMOB N1EMEHTOB.
pagonyeckoe n3obpaxeHne SNeKTPOHHOrO CTPOEHNS aTOMOB.

8. MNMepuopunyeckmnin 3akoH (hopmynmposka) 1 nepuoamnyeckas cuctema .M. Menneneesa. [epmoamyHOCTb M3MEHEHNS
CBOWCTB 3/IEMEHTOB.

9. Tunbl xuMuyeckor cea3un. OCHOBHbIE MOMOXEHNS METOAA BaneHTHbIX cBA3el. KoBaneHTHas HenonsapHas xmMmyeckas
CBSI3b.

10. KoBaneHTHas nonspHas XuMnyeckas cBs3b.

11. VloHHas xumnyeckas ces3b. BooopoaHas cBa3b.

12. Cnocobbl NepekpbIBaHNS 3NEKTPOHHBIX 06N1aKOoB: 0-CBSA3M U TI-CBSA3M.

13. Mmbpuansauns atoMHblx opbutaneit. Tunel rMbpuamsaumm opbutaneli n NPOCTPAHCTBEHHOE CTPOEHNE MOMEKY.

14. MeTog monekynsipHeix opbutanein (MO IKAO). OcHogsHble nonoxeHus metona MO JIKAO.

15. MNocTpoeHne sHepreTM4eckux auarpamm Monekyn 1 onpeaeneHme KpaTtHocTy (Mopsiaka) CBs3av B COOTBETCTBUM C
metogom MO JIKAO.

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

17. 3akoH Necca n cneacTemne ua Hero. Pacyet U3MEHEHNS SHTANbNWMK peakunn. OK30TEPMUYECKUE N SHOOTEPMUYECKNE
peakumu. SHTanbnus 06pasoBaHNs BeWeCcTBa.

18. Bropoii 3akoH TepMoanHaMukn. SHTponus. Pacyet nameHeHus sHTponuu peakumun. Moctynart MNnaHka.

19. SHeprus Mmb6ca 1 eé n3MeHeHVe B X04e peakumu. YCnoBre caMmonpon3BOnbHOMO NPOTEKAHNS XUMUYECKUX PeaKLUi.
Cnocobbl pacyeTa aHeprum 'mb6ca. dHeprusi Mmbbca 06pasoBaHns BeLeCTB.

20. Xumunyeckas knHetmka. 3agadm XMMMYecKkor KMHeTUKU. CKOPOCTb XMMMNYECKOW peakLmu.

21. 3aB1CUMOCTb CKOPOCTU XMMWNYECKOW peakLmn OT KOHLEHTpaUunM 1 ot Temnepatypbl. KNHETUYECKOE ypaBHEHME.
KoHcTaHTa ckopocTtu peakumm.

22. Xumunyeckoe pasHosecue. KoHcTaHTa pasHosBecus. CMelueHne xummnyeckoro pasHosecus. MNpuHumn Jle-latense.
23. Cnocobbl BbIpaXeHNs1 KOHLEHTPaLUm pacTBOPOB.

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

25. BopopogHbii nokasartens (pH).

26. N'moponus coneii. PasnuyHble npuMepbl rMOponn3a: rmaponns coneli, o0bpasoBaHHbIX cnabbiM OCHOBaHNEM U CUTbHOW
KMCNOTOM, cnaboli KNCNOTOM 1 CUIIbHBIM OCHOBaHMEM, cnaboi KUCNoTol 1 cnabbiM OCHOBaHMEM.

27. [lncnepcHble CUCTEMbI: BbICOKOANCMNEPCHblE, cpeaHeancnepcHole, rpyboancnepcHole. CBOMNCTBA KOMNMOUAHBIX
pacTBOpOB.

28. OkucnntenbHo-BocCcTaHOBUTENbHbIE peakuun. CTeneHb okucneHus. Okucnntenm n BocctaHosutenn. Metog
3neKkTpoHHoro 6anaHca.

29. Tunbl OKNCINTENBHO-BOCCTAHOBUTENBHbIX PEAKLMIA: MEXMONEKYNSPHbIE, BHYTPUMONEKYNSAPHbIE, peakuun
CaMOOK/CNEHNA-CaMOBOCCTAHOBEH NS (AMCNPONOPLIMOHNPOBAHWS).

30. OnekTpoaHble noTeHumanbl. MexaHnam BO3HVKHOBEHUS 9NEKTPOLHOrO NoTEHLMANa Ha rpaHyLe MeTani-pacTeop.
31. BonopogHbiii anektpon. CtaHoapTHbIE SNEKTPOLHbIE NOTeHUManbl. YpasHeHne HepHceTta.

32. Pan HanpsxXeHu meTtannos.

33. MNanbBaHuyeckunii anemeHT BonbTa.

34. FanbBaHUYecknii anemMeHT Skobu-IaHnans.

35. KOHUEHTpaUMOHHBbI ranbBaHnyeckuin anemeHT. 30C ranbBaHN4YeCKOro aneMeHTa.

36. Koppo3sus metannos. Xummnyeckas n anektTpoxmmmyeckas kopposus. Cxema aneKkTpoXmMMmM4eckomn Kopposun.
Jenonapusauns KucnopogHas u BogopoaHas.

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

38. 3awmTta MeTanioB OT KOPPO3UKN. AHOIHbLIE U KATOL4HbIE 3AWMTHBIE METANNINYECKUE MOKPLITUSA. MeToa NpoTeKTOPOB.
NHrmbuTopbl Kopposuu.

39. OnekTponu3 pacnnaBoB 31EKTPONNTOB.

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

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

42. 3aKOHbl 9NeKTponn3a.

43. Obwue ceoiicTBa MeTannoB. Cnocobbl NonyyYeHns MeTansos.
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44. OCHOBHbIE KNaccbl HEOPraHNYecknx coeanHeHnin. OKCuabl: KUCNOTHbIE, OCHOBHbIE, aMdDOTEPHbIE, He3pas3nnyHbIe.
HomeHknaTypa v cBolicTBa OKCMOO0B.

45. OcHoBaHMg: KnaccudmkaLums, HOMeHKnaTypa 1 CBOMCTBa OCHOBaHMN. AMpoTepHble ruapokcuabl. CTpyKTypHbIE
oOpMynbl OKCUAOB.

46. Knucnotbl: 6eckucnopogHble, kucnopoacoaepxawme. Ceoictea KMCNoT.

47. Conun: OCHOBHble, KMCble, cpeaHue (HopManbHble). HomeHknaTtypa, cnocobbl nonyyYeHus conei. Xummnyeckme
ceonctea conei. CTpyKTypHble PopMynbl CONeil.

48. MNonnmepsbl. Knaccudprkauus nonMmepos.

49. MeToabl NONy4YEeHNS OPraHNYeCcKX CUHTETMYECKUX NonnuMepoB. Monumepnsauus, nonnkoHgeHcauus. CteneHb
nonMmepuaaumm.

50. BaxHewwmne nonmmepbl: NOAMSTUAEH, NOANNPONUAEH, MOAUBUHUAXNOPKA, TEPNOH (doToponnacT-4),
nonuMeTUNMeTakpunar.

CemecTp 2

TekyLU KOHTPONb

1. JTabopaTtopHble paboTbi

Tembl 11,12, 14

NabopatopHas paboTa "MIamepeHne KOHLEHTpaLMKU BpeaHbIX BEWeCTBa B BO3ayxe".

CopepxaHue nabopatopHoli paboTbl: 03HAKOM/IEHE C METOLOM N3MEePEHNS KOHLIEHTPaLUM BPeAHbIX BEWECTB B BO34yXe
C NMOMOLLbIO MHANKATOPHbBIX TPYBOK.

Bonpocebl k 3awute nabopatopHoit paboTbl.

1. CocTas 1 CTpoeHne atmocgepbl.

2. 3arps3HeHne aTtMocaiepbl, BULbl 3arpsi3HEHNSI: eCTECTBEHHOE, aHTPONOreHHOe, MECTHOE, PerMoHanbHoe, rnobansHoe.

3. OCHOBHbIE UCTOYHUKM 3arpPsA3HEHUS aTMOCCPEPHOro BO34yXa.

Na6opatopHas paboTta "OnpeaeneHne pacTBOPEHHOro B Boae kucnopona".

CopepxaHue nabopatopHoli paboTbl: 03HaKOM/IEHNE C METOLOM OrnpeAeneHns KUCNopoaa, pacTBOPEHHOro B Bo4e
(MeTonom BuHknepa).

Bonpocebl k 3awute nabopaTtopHoii paboTbi:

1 Skonornyeckme Npobnembl BOSOMNONb30BaHNSI.

2 3arpsisHeHne NoBepPXHOCTHbLIX BOAOEMOB. Buapl 3arpsisHeHUs! NOBEPXHOCTHbIX BOL.

3 MNpouecchl, BInSoWwme Ha cogepXaHme pacTBOPEHHOrO KNCNOPOAa B BOJE.

4 Knaccudprkaums Bog B 3aBUCMMOCTM OT COAEPXaHNA PacTBOPEHHOIO K1cnopoaa.

5 OcobeHHocTM oT6opa NPob BOObI ANS ONPEenENeHNs COLEePXaHUS PacTBOPEHHOro kucnopoa. CylwHoCTbL MeToaa
BuHknepa.

NabopatopHas paboTta "lMNepMaHraHaTHasi OKMCNSIEMOCTb BOAbI".

CopepxaHue nabopatopHoii paboTbl: 03HAKOM/IEHVEe C METO4OM OMnpeaeneHns NepMaHraHaTHOM OKUCISIEMOCTI BOApbI
(meTonom Kybens).

Bonpochl k 3awmTe nabopatopHoi paboTbl:

1 Xumunyeckoe notpebneHmne kucnopoaa (XMK).

2 MNepmaHraHaTHas 1 6xpomaTHasi OKUCNIIEMOCTb BOAPbI.

3 Knaccndovkaumsa npupoaHbix BOL B 3aBUCUMOCTU OT BennymHbl XIK.

4 CywHocTb MeTona Kybens.

NabopatopHas paboTa "OnpeneneHne XecTkocTh Boabl".

CopnepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHME C METOAOM OnpeaeneHus obuei XecTkocT BOabI.
Bonpocbl k 3awmTe nabopatopHoi paboThbi:

1 XKecTKoCTb NPUPOAHbIX BOA, EANHULbI XECTKOCTU.

2 Buabl xectkocTu: kapboHaTHas, HekapboHaTHasi, ycTpaHsemas, HeycTpaHsiemasi, 0blas XeCcTKoCTb.
3 Knaccudpukaumsa npvpoaHbix BOA MO BENWNYUHE XECTKOCTH.

4 Cnocobbl ycTpaHeHWst XeCTKOCTA BObI.

NabopatopHas paboTa "OnpeneneHre oblweit Weno4YHocTV Boab!".

CopnepxaHue nabopaTopHoi paboTbl: 03HAaKOMIEHME C METOAOM OnpeaeneHns obuiel WenoYyHoCT! BOabI.
Bonpocbi k 3awmTe nabopatopHoi paboThbi:

1 LLlenoyHocTb NPUPOAHbBIX BOL.

2 Obwas n kapboHaTHas WeNnoYHOCTb BOAbI.

3 CywHOCTb TUTPUMETPUYECKOrO MeToia onpeneneHuns Weno4YHOCTU NPUPOLAHbLIX BOA

4 lNMpouecc 3akMcneHnst NOBEPXHOCTHLIX BOJOEMOB.

NabopatopHas pabota "OnpeneneHve coaepxaHns 0CTaTo4HOro xnopa B Boae".
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ConepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHNE C METOAOM ONpPeAeneHnst CoaepXaHns 0CTaTo4HOro Xnopa B BoAe
nocrne eé nes3vHPULMPOoBaHNS.

Bonpocebl k 3awute nabopaTtopHoii paboTsi:

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

2 XnopvipoBaHve BOAbl; peakuun, NpoTeKalowme npu XnopupoBaHnm.

3 MNoTeHumanbHasa aKonornyeckas onacHOCTb XNOPUPOBAHUS BOAbI.

4 lopomeTpryeckuii MeTo onpeaeneHns CoaepXaHns 0CTaTOYHOrO X0pa B BOJe.

5 AnbTepHaTnBHbIe MeTOAbI 06e33apaxXnBaHns BOAbI.

Na6opatopHas paboTa "KMCnoTHOCTb MoYBbI".

CopepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHUE C METOLOM ONpeAeNeHns akTyanbHoM, 0BMeHHON 1
rmoponnTn4eckon KMCNOoTHOCTU NOYBbI.

Bonpochl k 3awmTe nabopatopHoi paboThbi:

1 BVI,EI,bI KWUCNOTHOCTU NOY4YBbI.

2 CDaKTOpr, o6ycnosn|/|Ba|omvle aKTyallbHY1O, 06MeHHyIO, rmaoponnTn4eCckKyro KUCNOTHOCTb.

3 MeTO,ElbI onpeneneHnsa KNCNoTHOCTU NOYBbI.

2. TectupoBaHue

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

+: 0 B3aMIMOOTHOLIEHNM OPraHM3MoB Mexay Coboii 1 ¢ okpyXatowei cpeaoi (B TOM Ycne MHoroobpasune B3arMOCBA3ei
UX C OpyrMn opraHmaMamm n coobuectsamm)

-1 0 XVBOTHOM MUpe
-1 0 3eMHO aTtMocdpepe, ee CTPOEeHUN, CBONCTBaX M NPOUCXOASLMX B HEl npoLieccax
-: 0 3aKOHax B3aMMOOTHOLWEHNS Buocdepbl U YeNoBEYECTBA, YeTOBEYECKMX NOMyNsLMii

2. KT0 13 HmXe nepeyvmncneHHbIX y4eHbIX BBE B HAyKy TEPMUH "skonorns"?
-: B.BepHanckui

+: 3.l'ekkenb

-2 ATeHcnu

-1 HO.JInbumx

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

- rmapocdoepa

- nepocdoepa

- nuTocgoepa

4. Buocdpepa oTHOCUTCA K
+: rnobanbHol sKocucTeme
-1 Me303KocucTemMe

-: MMKPO3KOCUCTEME

-: MaKpoaKocucTeme

5. Yrnepon BbIXOAWT U3 KPyroBOpoTa BelwecTs, 06pa3ys ocafoyHble Nopoabl, B hopMme ...
-1 cynbdoara kanbums

- HUTparTa Kanbums

+: kKapboHaTa KanbLus

-1 Cynbgoupa Kanbuus

6. CywHocTb yyeHus B. BepHaackoro 3aknio4aeTcs s ...

-: BbIAENEHNM FMaBHbIX 9KONOrMYECKUX Npobnem

-2 BblAENEHNN OCHOBHbIX (PYHKLMIA NuTocapepbl

-: MPU3HAHUM UCKNIOYNTENbHON PONK NoYBbl B NpeobpasoBaHum obnvka nnaHeTs

+1 NPV3HaHUN UCKIOYUTENBHON PONK XMBOrO BEleCTBa, Npeobpasyiollero obnuk niaHeTbl

7. Cuctema, cocTosiwas na OpraHn3MoB pa3HbIX BMOOB U cpenbl 06I/ITaHI/I9|, ocyuecTBnsaowas 0OMeH BellecTBOM 1
3Hepr|/|e|7| mMexnay HAMKU -3TO
+. 9KoCcucrtema
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-: buoueHo3
-1 3KoToN
-: BuoreoueHo3

8. MNpouecchbl, xapakTepHble AN NPUPOLHbLIX 9KOCUCTEM:

-: NpOAyUMpPYeT 1 pacxomyeT AMOKCUL yrnepoaa npu CXuraHnm McKonaemoro Tonnmea
-: noTpebnseT n npeobpasyeT aHEPru0 NCKOMAEMOro UK SAEPHOro TONMBa

-: pacxomyeT 1 npeobpasyeT opraHM4eckoe BewecTBo 6e3 HakonneHusl

+: monyyaeTt, npeobpasyeT, HaKanIMBaeT COMHEYHYIO SHEPT IO

9. Mpynna opraHnW3MoB, NPeLCTaBUTENM KOTOPO B 61OreoLieHo3€e HaunHaloT Npeobpas3oBaHne CONHEYHON aHepruu,
Ha3blBaeTCS

-: pepyueHTamu

-: KOHcyMeHTaMmu | nopsioka
-: KOHcymeHTamu I nopsiaka
+: NpoAyLeHTaMn

10. Ha kaxxoom npenbloywem TpoguyeckoM ypoBHE KONMYECTBO 6I/IOMaCCbI, co3nasaeMoin 3a eOnHULY BpEeMEHMN, ...
+: 6OJ'IbLIJe, 4eM Ha nocnenywouem

-. MeéHblle, 4eM Ha nocnenywouem

-. NOCTOSAHHO MeHseTCA

-. XapakTtepundyetcsa NoCToOAHCTBOM

11. [epBOMCTOYHUKOM SHEPTM B MPUPOOHBIX HA3EMHbIX 9KOCUCTEMAX 1 arpoaKkocUcTeMax aBnsaerTcs(torcs)...
-1 yenoBek

-: pacTeHus

+: ConHue

-1 3emns

12. Ecnu coobLecTBo CyWecTByeT B ONTUMaNbHbIX YCIOBUSIX CPeabl, TO OHO ...
-: He UMeeT NPenMyLLecTB Nnepen OpyruMi coobwecTeamu

-2 He KOHKYpeHTocnocobHo B 6opbbe ¢ apyrumn coobluecTsamm

-: XapakTepuayeTcs yrHeTeHNEM XN3HeesTeNlbHOCTY

+: IMEEeT MpenMyLwecTsa nepea ApyruMmn coobecTeamm

13. MNMoHaTMe o NMMUTUPYIOWKMX dbakTopax paspaboTarn
-: K. Tumnpsases

+: B. Wendpopa

- H. Pelimepc

-: B. KommoHep

14. CBOICTBO BMOOB npucrnocabnmneatbecs K TOMY UW MHOMY AvManasoHy konebaHuii chakTopa cpenbl - 370...
+: 3KOnornyeckas nnacTM4yHoCTb

-1 aKonornyeckoe TpebosaHue

-1 9KONornyeckuin pag

-1 Konornyeckas Huwa

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

-1 aByx 6nun3kmx no TpebosaHmaM K BMOTOMY BULOB, MPOXUBAKOWMX HA ONPEAENnEHHOM TeppuUTOopUn
-1 pa3HblX BUOOB, CBA3AHHbIX NULLEBLIMU B3aVMOAENCTBNAMU

- pasHbIX BUAOB, NMPOXMBAOWMX B Npefenax obLel TeppmTtopum

+! 0OHOro BMAa, KoTopas obnanaet oblWmM reHOOHLOM 1 3aHUMAET ONPeAENEHHYIO TEPPUTOPIIO

16. [NpoMblwneHHas (MHXeHepHas) SKonorus...
+: U3y4aeT BAUSIHME NPOM3BOACTBEHHON AEATENbHOCTM HA NPUPOAY U BAUSIHNE NPUPOLHbLIX YCNOBUIA HA
OYHKUNOHMPOBaHUE NpeanpusTui

-. BbigBngeTt o6u.u/|e 3aKOHOMEPHOCTN opraHnsaunm Xn3Hu
-. nccnenyet OCHOBbI B3auMoLeliCcTBNS opraHn3ma u cpenbl
-. N3y4aeT CTPYKTYpYy N OMHAMUKY aHTPOMO3KOCUCTEM

17. SKonornyeckoe MUPOBO33peHME CMELMANVCTOB BbIpaXaeTCs Yepes3 NPOPeCcCroHanbHbIi BKIaA B ...
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+: ONTUMU3ALNIO B3AVMOOTHOLEHUI B cucTeMe "oblwecTso - npupoaa”
-. HAUMOHaJIbHbl€ 3KOJ10rn4eckme npoeKThbl

-. MakCnmMmanbHOe ncnonb3osaHne npmnpoabl

-, MexayHapogHble sKkonorn4yeckme npoeKkTbl

18. JlokanbHble OYNCTHBbIE COOpYy>XeHunsa npegHa3Ha4YeHbl Ons

+: O6e3Bpe)KVIBaHVI$I CTO4YHbIX BOLO

-: JanbHenwero Ncnosib30BaHns CTOYHbIX BOL, B MUTbEBOM BO,EI,OCHa6)KeHVII/I
-. ICNOJNIb30BAHNA CTO4YHbIX BOJ, B MAPOCUIOBbIX YCTAaHOBKaX

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

19. Hanbonee coBepLIeHHbIMY annapaTtamyi O4MCTKU ra30oB OT B3BELWEHHBIX B HUX YaCTMIL, MbIv 1 TyMaHa SBASOTCS ...
- NeHHble annapartbl

-1 a3POTEHKMN

-1 TKaHeBble PUNbTPbI

+: 9NEKTPOPUNbTPDI

20. [1nsi 04nCTKM TOMOYHOO ra3a oT AMOKCMAA cepbl MOryT ObiTb MCMONb30BaHbI CyNb(UT KanbLUys, N3BECTb U KUCNIOPOL,
BO34yXa, Npn 3TOM obpasyeTcs ...

-1 TMAPOKCUA KanbLus

-1 Briokanbumi

+: runc (cynbpat Kkanbuus)
-1 Xnopua Kanbums

21. OcaxneHune YyacTuL, Nbian oL AeACTBMEM LIEHTPOOEXHbIX CUM U CUMbI TSXKECTU NEXUT B OCHOBE paboTsl...
- TYMaHoynoBuTenen

+: CYXMX MnblieynosuTenem

- MOKpBbIX MblieynosuTenei

-1 3NeKTpoUNbTPOB

22. K anbTepHaTVBHbIM UCTOYHMKAM SHEPrM OTHOCSTCA
- U3BECTHSK

- NIPUPOLHbIV ras

+: Bro3Heprus

+: CONTHeYHasa aHeprus

-2 HePTb

23. OKonoro-61Monornyeckoe 3Ha4eHMe 030Ha Kak KOMMOHEHTa aTMOCDEPbI 3aKHHYAETCS B €r0 CMOCOBHOCTM ...
- MOBbIWAThL CTabMNbHOCTL KMCnopoaa

-: HeTpann3oBaTb KUCNOTHbIE OCaAKM

+: mornowartb ynbTpaguoneTosoe nanyyeHvne ConHua

-: CTMMynMpoBaTh obpasoBaHne LOXAEeBbIX 061akoB

24. Huikenb, XpoM, NonuxnopbrudpeHnsnbl SBASILOTCS ...
-: MHrMbrTOpPamMm

+: KaHUeporeHamm

-: UMMyHOMO IynisiTopamm

-: CTUMyNsiTopaMu

25. HeobxoanMbIM yCnoBueM ans yCTaHOBAEHNS aKonorndeckux Hopmatueos MAB vnn MAC ssnsetcs.
+: UHBEHTapU3aumns UICTOYHUKOB BPELHOMO BO3AENCTBUS HA OKPYXaloWwyo cpeny

-1 0BLLECTBEHHbIV 9KONOrMYeckuii KOHTPONb 3a paboTol NpesnpuUSATHiA

-1 9KONOrnYeckoe cTpaxoBaHve obbekTa BO3AENCTBIS Ha OKpYyXaloLyto cpeny

-1 9KONorn4eckoe ayaMpoBaHue npeanpusaTui

3auer

Bonpochl k 3a4eTy:

1. Mpeamet 1 3agayn akonorun. CTpykTypa skonorum. ictopms cTaHOBNEHMS 9KONOrMU Kak Haykm.
2. MonynsunoHHO-BULOBOIN YPOBEHDL BMONOrMYeCKol opraHnaaumn. Monynaumu.

3. SKOCUCTEMHbI YPOBEHb. OKONOrMYECKNE CUCTEMBI.

4. OCcHOBHbIe 3Konornyeckre pakTopbl cpeapl.

5. NlummnTnpyowme skonornyeckme gaktopsi.
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6. Obwas xapakTepnctuka bruocdepsl. OCHOBHblE cBOMCTBA Buocdepbl. YueHune BepHaackoro.
7. 9Bontoums buocapepbl. Hoocoepa.

8. KpyroeopoT BellecTs B buocgepe

9. BuocouwnanbHas npupoga Yenoseka v 3KONOrus.

10. Oemorpagouyeckne npobnemMbl nnaHeTbl 3emns

11. Knaccmndomkaums 0CHOBHbIX BUOOB aHTPOMOreHHbIX BO3AENCTBMIA HA aTMocdepy

12. nobanbHble 1 pernoHanbHble 3KONOMMYECKME NOCNEACTBUS 3arpsa3HEHNS aTMocdpepbl. HapylweHne 030HOBOro cnost
3emnn. ObpasoBaHune cMora B ropofckol atmocapepe. MapHUKoBbIi adprekT. BoinageHrne KUCNOTHBIX OOXAEN.

13. 3arpssHeHne rugpocdepbl. Buabl 3arpsasHeHmnst Bogbl. OCHOBHbIE UCTOYHVKUN 3arpsi3HEHUS! MOBEPXHOCTHbIX 1
Nnoa3eMHbIX BO4.

14. Skonormnyeckme NOCNEACTBMS 3arpa3HeHns rmgpocdepsl. MictoweHme noa3eMHbIX U MOBEPXHOCTHbIX BOA,.
15. OCHOBHbIE BUAbI aHTPOMOreHHOro BO3AENCTBUSA HA NoYBYy. Buabl ncnonb3oBaHms noys. Opo3uns MoYB.

16. 3arps3HeHUst NOYB NECTUUMLAMU U MUHEPANbHLIMU YO0BPEHNAMM.

17. 3arpsisHeHue 6uocepbl 0TX04aMM NPOU3BOACTB U NOTPebneHus.

18. dunsnyeckoe n bronornyeckoe 3arpsasHeHne brocdepsbi.

19. OkcTpemanbHble BO3AeNCTBUS Ha Brocdpepy. BosneiicTBme Ha Brocdpepy TeXHOrEHHbIX 3KONOrMYeckmx kaTacTpod.
20. BnusiHne ypbaHusauum Ha buocdepy.

21. BnnsiHne noHU3npyoLLero nany4yeHns Ha 06 bekTbl OKpyXatoweit cpeabl.

22. 3arps3HeHmne okpyxaioLen cpeabl NONULMKIMYECKUMIM apoMaTmyeckumm yrnesogoponamu (MAY) n guokcnHamm.
23. 3arpsisHeHne Grocdepbl TSXeNbIMA MeTanamu.

24. .BnusiHne 3arpasHeHns okpyXarolein cpedbl Ha 340p0Bbe Yenoseka

25. TpaHcnopT 1 okpyxarwas cpena. Metonbl 3awwmTsl aTMOCHEPHOrO BO3ayxa OT 0TpaboTaBLLIMX ra3oB aBTOMobunel
26. DHeprus - NOMCK NOAX040B, MPUEMNEMbIX ANS OKPYXatowen cpelbl 1 pa3Butus

27. HeTpaanumoHHble METOAbI NPON3BOACTBA SHEPTMM

28. OKONOrM4eCcKunii KpU3UC 1 NyTH BbIXO4a M3 Hero.

29. HopMumpoBaHue ka4yecTBa oKpyxatowemn cpebl.

30. NMpupoaHble pecypchl U Ux Knaccuukaums.

31. OCHOBHblE NPUHLMMbBI 1 HAMPaBAeHWU PaLMOHaNbHOMO NPUPOLOMNONb30BaHUS.

32. MecTo 1 ponb NPUPOLHO-PECYPCHOrO NOTEHUMAana B passuTn 1 pasMeLleHnn NPou3BOANTENbHbIX CUT.
33. OCHOBHblE NPUHLMMBI SKOHOMUYECKOrO MEXaHN3Ma NPMPOLONONb30BaAHMS 1 OXPaHbl OKPYXatowein cpeb!.
34. \CTOYHUKM 3KONOrM4eckoro npasa.

35. [ocynapcTBeHHas akonormyeckast skcnepTnsa. KONorn4eckmin KOHTPOsb.

36. ['ocynapcTBeHHble opraHbl OXpaHbl OKpyXatolwen cpebl.

37. OueHka Bo3aelicTems Ha okpyxatowyio cpeny (OBOC) n akonornyeckas akcneptusa.

38. BKonormyeckuin MeHeOXMeHT, ayanT u ceptudpmkauns.

39. BKONOrM4ecKnin MOHUTOPWIHT.

40. DKONOrM4ecknini KOHTPOIb 1 OBWECTBEHHbIE 3KONOrMYECKNE BUXEHNS.

41. Opnaonyeckas OTBETCTBEHHOCTb 3a 3KOOrMYECKME NPaBOHaPYLEHMS.

42. OCHOBHble HanpaBneHNs UHXEHEPHON 3alnTbl OKpyXatowen cpebl. BuotexHonorus.

43. ManooTxofHble 1 pecypcocbeperatolwme npons3BoaCcTBa.

44, 3awmnta atMocgepbl OT 3arpsa3HeHniA.

45. 3awwuTta rugpocepbl OT 3arps3HEHWNIA.

46. 3awmTta nuTocgepbl OT 3arpasHEeHNI.

47. 3awmTa okpyxarolei cpeapl 0T 0TXOLOB MPOM3BOACTBA U NOTPebNEHNS.

48. buoTtexHonoruyeckne npouecchbl: O4NCTKa CTOYHbIX BOLO, yTUNMN3aumna teBepabix ObITOBbIX 0TXO0O0B, BOCCTAHOBJIEHNE
3arps3HeHHbIX No4B

49. MexayHapoaHoe COTpyAHMYECTBO B 061acTy 3alUMThl OKpyXatowei cpeabl.
50. OcHOBbI 3Konornyeckoli 6e30MacHOCTU 1 KOHLENLMS YCTOWYUBOrO pas3suTns Poccun.

6.4 MeToounueckne matepuanbl, onpeaensitolme npouenypbl OLLeHUBaHNS 3HaHUA, YMEHUN, HaBbIKOB 1 (UNN)
onbiTa AesaTeNlbHOCTU, XapaKTepu3yoLLMX aTanbl hopMUpoOBaHUSA KOMMNETEeHLUN

B KDY pericteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKM 3HAHWUIA obyyatowmxcsi. CyMMapHo no ancumnnnHe (Moaynio)
MO>XHO Mony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTta oueHusaetcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.

Insa 3a4éra:

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

55 6annoB n MeHee - "He 3a4TeHO".
Lins ak3ameHa:

86 6annos n 6onee - "OTANYHO".
71-85 6annos - "xopouwo".
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56-70 6annos - "ynoBNETBOPUTENBHO".
55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma
KOHTpONs

Mpouenypa oueHUBaHUS 3HAHWUN, YMEHUN, HaBbIKOB U (UK) onbiTa
OefATeNIbHOCTHU, XapaKTepU3yoLLLUX 3Tanbl OPMUPOBaHNA KOMMNETEeHL U

STtan

KonuuecTtBO

6annos

Cemectp 1

TeKyLLUA KOHT

pOnb

NabopatopHble
paboTbl

B ayautopum, ocHawéHHoI cooTBETCTBYOWMM 060pyAoBaHMEM, obyyarolmecs
MPOBOAAT y4eOHbIE SKCMEPUMEHTbI U TPEHUPYIOTCS B MPUMEHEHNM
NPaKkTUKO-OPUEHTMPOBAHHbBIX TexHoNnorunii. OLeHMBAKOTCA 3HaHNe MaTepuana u
YMEHVE NPUMEHSTb €ro Ha NPaKTUKe, YMEHNS 1 HaBbIKK MO paboTe ¢
o0bopyLoBaHMEM B COOTBETCTBYIOLLEN NPeAMETHO obnacTu.

20

MncbmeHHas
pabota

O6yuatowwmecs nonyyatoT 3a4aHNe MO OCBEWEHNIO ONPELENEHHBIX TEOPETUYECKMX
BOMPOCOB WKW pelleHmnio 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO U COAETCS
npenogaeatento. OLEeHNBAOTCS BNafeHe MaTepmanom no Teme pabotol,
aHanuTUYeckme crnocobHOCTU, BNafeHne METOAAMM, YMEHUS N HABbIKK,
HeobxoLMMble AN BbINOMHEHWS 3a0aHWA.

15

TectupoBaHue

TecTupoBaHve NPOXOAUT B MMCbMEHHOM (DOPME UMK C NCMONb30BaHNEM
KOMMbIOTEPHbIX cpencTs. Obyyatowmiics nonyyaeT onpenenéHHoe KoM4ecTBo
TECTOBbIX 3aaHuli. Ha BbINONHEHVE BbIOENAETCS (OUKCMPOBAHHOE BPEMS B
3aBMCMMOCTHM OT KOnnyecTea 3amtaHuii. OLeHKa BbICTABMSETCS B 3aBUCUMMOCTY OT
MPOLEHTA NPaBWU/bHO BbINONHEHHbIX 3a4aHNA.

10

KoHTponbHas
paboTa

KoHTponbHas paboTta npoBoAMTCS B Yachkl ayautopHoi pabotbl. Obyyatowmecs
nonyyarT 3afaHus Ans NpoBepPKU YCBOEHUS NPoiaeHHOro Matepmana. Pabota
BbINOMHSETCS B MMCbMEHHOM BUAE U chaéTcs npenopasatento. OueHnBaTcs
BnafLeHne maTepmanom no TeMe paboTbl, aHANNTUYECKME CNOCOBHOCTM, BNafeHwe
MEeTO4aMM, YMEHNS N HABbIKW, HEOOXOAMMbIE AJ1 BbINONHEHUS 3a0aHUNA.

Ok3ameH

OK3aMeH HaLeneH Ha KOMMIEKCHYIO0 MPOBEPKY OCBOEHWS AUCLUMINHBI. DK3aMeH
MPOBOAUTCS B YCTHOW WU NUCbMEHHON (oopMe No 6unetam, B KOTOPbIX
colepxarcsi Bonpochl (3afaHus) no Bcem temam kypca. Obyyatowemycsi aaércs
BpeMs Ha noaroToeky. OLeHMBaeTCs BNageHe Matepuanom, ero CUCTEMHOe
0CBOEHME, CMOCOOHOCTb NMPUMEHSITb HYXHbIe 3HAHUS, HABbIKU 1 YMEHUS MpW
aHanuse Npo6neMHbIX CUTyaLUii 1 PelWeHUn NPaKTUYEeCKUX 3aaaHui.

50

CemecTp 2

TekyLLUA KOHTPONb

NabopaTtopHble
paboTbl

B ayamtopum, ocHawéHHON COOTBETCTBYOWMM 060pyLoBaHNEM, Obyyalolwmecs
NPOBOASAT y4ebHble SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN
NPakTUKO-OPUEHTUPOBAHHbBIX TexHonorni. OLeHMBaKOTCS 3HaHWe maTepuana u
YMEHWE NPVMEHSATb Ero Ha NpakTWKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
o0bopynoBaHneM B COOTBETCTBYIOLLEN NpedMeTHON obnacTu.

25

TectupoBaHue

TecTupoBaHne NPOXOAUT B MMCbMEHHOM (POPME UK C UCMONb30BaHNEM
KOMMbOTEePHbIX cpencTs. Obyyatowmincs nonyyaeTt onpenenéHHoe KoM4ecTBo
TECTOBbIX 3aaHuli. Ha BbINONHEHVE BblAENSeTcs (oUKCMPOBAHHOE BPEMS B
3aBMCMMOCTHM OT KonnyecTea 3amjaHuii. OLeHKa BbICTABNSETCS B 3aBUCMMOCTY OT
NPOLEHTa NPaBU/bHO BbINONHEHHbIX 3aAaHNA.

25

3auer

3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLMMNINHDI.
Obyuyatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3apaHune (3anaHns) n BpeMmsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOA
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU W YMEHUS NpU aHann3e

NPOBNEMHBIX CUTYALMIA U PELLEHUN NPAKTUYECKMX 3a0aHWA.

50

7. MepeueHb nuTepartypbl, HEO6X0AMMOW OJ1 OCBOEHUS AUCLUMNHbI (MOAYNS)
OcBoeHWe aucumMnnnHbl (MOoyNs) npeanonaraet U3y4yeHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoXeT bbiTb BOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX N3 HUX):
- B 3NIEKTPOHHOM BUIE - YepPe3 3NeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHWUMW 3aKNtoueHHbIX KDY norosopos ¢
npaBoobnagarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobadesckoro. Obyyatowmecs nony4aroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHol 6ubnmoTekoi.

CtpaHunua 22 ns 27.
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Mporpamma aucumnnmHbl "Xumus u akonoruns”; 15.03.05 "KOHCTPYyKTOPCKO-TEXHONOMMYECKOE 0becrneyeHe MaMHOCTPOUTENBHbIX
npovn3BoACTB".

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

OcHoBbl xuMuKn. NHTEpPHET-y4ebHUK. - hitp://www.hemi.nsu.ru/

Xumnyeckuin cpakynbtetr MI'Y. Metogudeckue matepuansi. - http://www.chem-astu.ru/chair/study/genchem/
OneKTpoHHblE pecypcbl Xnummnyeckoro nHetutyta KAY. - hitp://www.kpfu.ru/main_page?p_sub=12946
OneKTPOHHBI y4ebHKK no obwen xumum. - http://www.chem-astu.ru/chair/study/genchem/

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
Bupg pa6or MeTtoauyeckme peKoOMeHoaLmm

nekumu B Xxone NEeKLUMOHHbIX 3aHSATUI PEKOMEHLYETCS TWATENbHO KOHCMEKTUPOBAThL N3YYaeMblil MaTepurarn.
CnenyeTt obpalatb BHUMaHNE Ha TEPMUHBI, OOPMYNUPOBKM, PACKPbIBAIOLLME COLEPXAHNE TEX UMK
VHBIX NMPOLLECCOB, MEXaHM3Mbl XMMUYECKUX PeakLuiA, HOMEHKNATYPY COELUHEHUIA, MPaKTUHECKYHO
3HaYMMOCTb M3y4yaeMblx BONPOCOB.Hannume xopouwmx coBCTBEHHBIX KOHCMEKTOB NEKLMI - BAXHOE
YCNOBWE YCMEelWwHO NOArOTOBKM K 9K3aMEHY.

nabopaTopHble| Pabota Ha nabopaTopHbIX 3aHATUSX NpeanonaraeT BbiNofHEHWE 3KCNepUMEHTaNbHON YacTu, aHanus
paboThbl 1 ocpopMIIeHNE NONYyYEHHbIX Pe3yNbTaToBs, 3almnTy nabopaTopHO paboThl, aKTMBHOE y4acTue B

nvckyccusix. Mpu nogrotoeke k nabopaTtopHbIM paboTam cneyeTt UCnoNb30BaTh METoAMYecKme

yKasaHus no AUCUMNVHE, KOTOpble BblAATCS Ha 3aHSTUS B 9NEKTPOHHOM BUle B KOMMNbIOTEPHOM

Knacce unu B 6yMaxKHOM UCMONHEHNN B 0ObIYHON ayauTopun.

K BbINOMHEHNIO 9KCMEPUMEHTANbHOM YacTu CTYAEHT OoMycKaeTcs Nocne KONoKBMyMa, nporpamma

KOTOPOro 13noXeHa B METOMYECKMX YKa3aHUsX K nabopaTopHbIM paboTtam.

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

TenbHas yuebHO-MeToanYeCKMX MaTepuranos. KOHTPONb pe3ynbTaToB BHEAYAUTOPHON CaMOCTOSITENBHOM

pabota paboTbl HA YHEOHbBIX 3AHSATUSX MOXET NMPOXOLMTb B YCTHOW, MUCbMEHHOW U CMELIAHHOM (HOPME.
CamocTosiTenbHas pabota CTyLeHTOB Mo Kypcy BKoYaeT B cebst npopaboTKy 1 yCBOEHUE KOHCMEKTOB
NEKLMIA; n3ydeHne y4ebHOM 1 METOONYECKON NMTepaTypbl, BKIOYas MHCDOPMAaLMOHHbIE
06pasoBaTtenbHble PECYPCHI (3NEKTPOHHbBIE YYEBHVKI U METOAMYECKME NOCOBMSA); NOArOTOBKY K
nabopatopHbIM paboTam 1 OChOPMNEHNE OTHETOB; PELIEHUE 3a4a4 U BbINONHEHUE YNPAXHEHWA MO
OCHOBHbIM pasnenam kypca. [py caMocTOSTENbHOM pelleHn 3a8ay Hy>XHO 060CHOBbIBATb KaXabli
aTan peweHus .PeleHre 3apay SaHHOrO TNa Hy>XHO NPOLONXaTh A0 NPUobpeTeHns TBepLbIX
HaBbIKOB B UX peleHnU. PeweHns npu HeobX0OMMOCTM HY>XXHO COMPOBOXAaTb KOMMEHTaPUSIMK,
CXEMaMU N PUCYHKaMU, YPABHEHUSIMU XUMUYECKUX PEAKLIVIA.

TecTnposaHue B TecToBbIX 3a4aHNsAX B KaX40M BOMpocCe 13 npenctaBieHHbIX BAPMAHTOB OTBETA I'IpaBI/IJ'IbeII7I
Tonbko oavH. Ecnu Bam kaxercs, 4yto npaBuibHbIX OTBETOB 6OJ'IbLIJe, Bbl6|/|paI7ITe TOT, KOTOprI7I, Ha
Baw B3rnsg, Hanbonee npanmbem. HY)KHO OCTaBWUTb BpeMS O/ NPOBEPKU cBoen pa607b|, 4T0bbI
3aMeTUTb N NCNpaBnTb sABHbIE owmnobKuU. CTpeMI/ITer BbIMONMHNTb BCE 3a0aHNA TecTa.

KoHTponbHas | KoHTponbHas paboTa BkioyaeT pacyeTHble 334241 MO OCHOBHbBIM pasfaenam Kypca, NpoBOAUTCS MO

pabota MHAMBMAYyanbHbIM Gunetam. MNpu NOAroTOBKE K 3aHSATUSAM C PEleHEM 3a8ay MoXeT noTpeboBaTbCs
kanbkynstop. KoHTponbHas paboTta NpoBOAMTCS MO TEOPETUYECKOMY MaTepuany, KOTopblii 6bin
M3YYeH Ha Nnekumsx U Ha nabopaTopHbIx paboTax.

nucoMeHHas | MncbMeHHble pa6OTbI npoBOoOATCA NO MHOnBMUAOyalnbHbIM 6unetaMm. NMUcbMeHHble pa60TbI BKNOYaroT

pa60Ta KaK Teopetnyeckme Bonpochol, Tak 1 3anaym no OCHOBHbIM pa3aenam Kypca. I'Ip|/| noaroTtoeke K
3aHATUAM C pelleHneM 3aga4y MoxXert I'IOTpGGOBaTbCﬂ KanbKynsaTop. I'Ip|/| BbINONMHEHNN MNCbMEHHbIX
3apaHunin CTYOEHT OOJIXXeH NpoOeMOHCTPUPOBATb YMEHNE NPOnN3BOOANTb XMMNYECKNE pacHeThl,
COCTaBnATb ypaBHEHUA peaKLl,VII7I, 06 BACHATD nony4yeHHble pe3ynbTarthl.
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Mporpamma aucumnnmHbl "Xumus u akonoruns”; 15.03.05 "KOHCTPYyKTOPCKO-TEXHONOMMYECKOE 0becrneyeHe MaMHOCTPOUTENBHbIX
npovn3BoACTB".

Bup pabot MeTtoaunyeckue pekomeHaauum

3K3aMeH I'Ipm NnoAroToBkKe K 3K3aMeHy HeobxoOMMO onupartbc4, npexane scero, Ha KOHCMEeKTbl nexkuui, a Takxe
Ha NCTOYHUKKN, KOTOPbIE 6bIN UCMOMb30BaHbI npn noaroToeke K ﬂa60paTOprIM pa60TaM, onpocy n
TecCTnpoBaHuio. OK3aMeH npoBoOnTCA no 6VlﬂeTaM, B KaXaom bunete coOoepXunTcsa no osa
TeopeTn4Hecknx Bornpoca 1 nose 3anayum no nporpamme Kypca. HaKaHyHe 3K3aMeHa nposoaunTCH
KOHCYNnbTaUusA.

3auet Lnsi noAroToBKU K 3a4eTy MO TEOPETUHECKOMY KYpPCy HEOBX0AMM, MPEXae BCEro, XOpoLnii
COOCTBEHHBI KOHCMEKT nekumii. Kpome T0ro, y cTyfeHTa NonxXeH ObiTb Xopowuii y4ebHrK nnm
KOHCMNEKT nnTepatypbl, MPOYNTAHHONM NO yKasaHuio npenogasarens B TedeHme cemectpa. Cnenyet
TakXxe onnpartbcsa Ha NCTOYHUKK, KOTOPbIE ObINn UCMonNb3oBaHbl npun noaroToeke K na6opaTopr|M
paboTam, onpocy 1 TeCTUPOBAHUIO

10. MNepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YEeMbIX NMPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBEHMN 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNVHBI (MOOYNS).

11. OnucaHune MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuwiecTB/ieHus 06pa303a1'enb|-|oro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHO-TEXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNo) BKAKOYAET B cebs
cnepywouwne KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYeHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B aNEKTPOHHYIO MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamTopun 0N KOHTaKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNeLManM3npoBaHHoi mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep v npuHTEp ON15 pacnedaTky pa3naaToyHbIX MaTepuanos.

MynbTuMeguiiHas ayoutopums.

KomnbioTepHbIii knacc.

CneuvannsmposaHHas nabopaTtopus.

12, Cpeﬂ,CTBa apgantauumumv npenopgasaHusi oguCcUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300PO0BbSA

Mpwn HeobxonmMocTy B 0bpasoBaTenbHOM NPOLECCE NPUMEHSIOTCSA Cnepytowmne MeToAbl U TeXHoNnorum, obneryaioume
BOCNPUATE MHGOPMaLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOro npeo6pasoBaH|/|9| B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONS pasnnyHbIX Nob30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- co3gaHne BO3MOXHOCTEN ansi 06y4atolmMXcs BOCMNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynnanbHo;

- NPVYIMEHEHNEe MPOrpaMMHbIX CPEACTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLMMNMHOM, 3a CHET aNibTEPHATUBHbBIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne oNCTaHUMOHHbIX o6pasoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnnyHbix
hopm I/IHTepaKTVIBHOIZ KOHTaKTHOM pa60Tb| o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIEe MOryT
6bITb MCMONb30BaHbI OJ15 npoeeneHunsa BupTyanbHbIX NEeKUMn ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHMKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, npoeeneHmns ceMmHapoB, BbICTyMJIeHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NPVMEHeHNe ONCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA ONsi OpraHM3aLmMmn GOOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBenumdeHne npoaonxXnTtenbHOCT coadun 06yqa+ou4v|Mcs| MnHBANMOOM UNn NNLUOM C orpaHM4eHHbIMM BO3MOXKHOCTAMU
300p0BbS hopM I'IpOMG)KYTOHHOVI arrectaunmn no OTHOWEHUIO K YCTaHOBﬂeHHOIZ NPOAONIXUTENTIbHOCTU NX COa4ql:

- NMPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON (POpPME, - He Bonee Yem Ha 90 MUHYT;
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- NPOOONXNTENBHOCTX MOArOTOBKM 06y4Yatolerocst K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONMXMNTENIbHOCTU BbICTYMNeHNs 0byyatowerocs npu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnsaMm ®IrOC BO n yyebHbiM nnaHom no Hanpasnenuto 15.03.05

"KOHCTPYKTOPCKO-TEXHONOrMYECKOE 06ecneyeHe MaMHOCTPOUTENBHBIX MPOU3BOACTB" 1 NPOHNIK0 NOATOTOBKM
"TexHonorna MawmnHOCTpoeHns".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.5.9 Xumuns n akonorus

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHne noarotosku: 15.03.05 - KOHCTPYKTOPCKO-TEXHONOIrN4YeCKOe obecneyeHne MaWmnHOCTPOUTENbHbIX
Npov3BOACTB
Mpodounb NOAroToBKM: TEXHONOrNS MaWMHOCTPOEHMS
KBanudomkauus BeinyckHuka: bakanasp
dopma 0byyeHUs: 04HO-3a04Hoe
SA3bik 0by4eHuns: pycckuia
"on Havana obyyeHns no obpasosBatensHoi nporpamme: 2018
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978-5-9916-1148-0; ISBN 978-5-9692-1112-4. (100 2k3.)
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http://e.lanbook.com/book/50684
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noctyna: https://e.lanbook.com/reader/book/97169/#1
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NH®PA-M, 2014. - 560 c. Pexum goctyna: http://znanium.com/bookread.php?book=421658

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

JononHutenbHasa nuteparypa:

1. Axmetos H.C., Asunsosa M.K., BagpiruHa J1./. JlabopaTopHble 1 ceMMHAPCKME 3aHATHS MO 0bLei U HeopraHUYecKo
XMMUK. [ONeKTpoHHbIN pecypc] M3a-8o 'JlaHb', 2014. - 368 ¢. Pexxum goctyna:
http://e.lanbook.com/books/element.php?pl1_id=50685

2. MaptbiHoBa T.B., CynoHuukas N.U., Areesa KO.C. HeopraHuyeckas xumusi: y4ebruk - M.: HAL UH®PA-M, 2017. -
336 c. Pexum goctyna:

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

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

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

5. Xpuctodpoposa H.K. OcHoBbl akonorum [OnekTpoHHbI pecypc]: yuebHuk / H.K. Xpuctochoposa. - 3-e nsg., 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

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

7. Maspuvuwes B. B.O6was akonorus [SnekTpoHHbIA pecypc): kypc nekuuii / B.B. MaBpuwes. - 3-e usg., ctep. - Mocksa:
NH®PA-M; MuHck: HoBoe 3HaHue, 2011. - 299 c.: un. - (Boicwee obpasosaHue). - B nep.- ISBN 978-5-16-004684-6
(MHDPA-M).- ISBN 978-985-475-435-2 (HoBoe 3HaHue).- Pexum goctyna:
http://znanium.com/bookread.php?book=255387.
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Mporpamma aucumnnmHbl "Xumus u akonoruns”; 15.03.05 "KOHCTPYyKTOPCKO-TEXHONOMMYECKOE 0becrneyeHe MaMHOCTPOUTENBHbIX
npovn3BoACTB".

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

HanpasneHnne noarotosku: 15.03.05 - KOHCTPYKTOPCKO-TEXHONOrMYeckoe obecneyeHne MawmnHOCTPOUTENBHbIX
npon3BoacTB

Mpodounb NOAroToBKM: TEXHONOrNS MaWMHOCTPOEHMS
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHUs: 04HO-3a04Hoe
SA3bik 0by4eHms: pycckuia
oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum 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 HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns 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 HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvaowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyOeHTa" SBNSeTCS 3neKTPoHHON BubnunoTtedHoin cuctemoit (36C), npenoctasnsatoweld 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nntepaType 1 OONofAHWUTENbHBIM MaTepunanam, NprobpPeTeHHbIM Ha OCHOBaHUW NPSMbIX
[IoroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FroCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
yacTn oopMmnpoBaHns PoHO0B OCHOBHOM 1 OOMONHUTENBHOW NUTEPATypbI.
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