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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.

-OCYILECTBNATbL B 0OLWEM BUAE OLEHKY aHTPOMOrEHHOMO BO3OENCTBUS HA OKPYXatOLLYO cpeay € YHETOM Cneundukm
NPVPOLHO-KNMMaTNYECKNX YCOBWA.

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 OEeMOHCTPMpOBATb CNOCOBHOCTb U FOTOBHOCTb:
NPUMEHATb pe3dynbTaTbl 0OCBOEHUA ONCLUNNNHDbI B I'IpOCpeCCI/IOHa)'IbHOVI nesaTefibHOCTU.

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOIM BO

LaHHaa oucumnnmHa (Mogynb) BKNtoYeHa B padgen "61.6.9 ducumnnuHbl (Mogynn)" OCHOBHOM NpodheCCuoHanbHowm
obpasoBatenbHoli nporpamMmel 15.03.05 "KoHCTpyKTOpCKO-TEXHONOrMYyeckoe obecneyeHne MawmnHOCTPOUTENbHbIX
npoun3BoacTB (TEXHONOrNS MaLMHOCTPOEHUS)" 1 OTHOCUTCS K 6a30BOIA (06LWEeNPOdECCNOHANBHOMN) YaCTU.
OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. O6beM AUCUMNMNMJIUHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHULLax ¢ ykadaHMeM KosimyecTtea 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasareneM (Mo BUAaM yd4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuarowmxcs
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Mporpamma aucumnnmHbl "Xumus u akonoruns”; 15.03.05 "KOHCTPYyKTOPCKO-TEXHONOMMYECKOE 0becrneyeHe MaMHOCTPOUTENBHbIX
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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)

Buabl un yachol
KOHTaKTHOM paboThbl,

N Pa3penbl oucunnivHbl / Cemect NX TPyAOEeMKOCTb CamocTositenbHas
Moayns P (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flekunu 3aHATUA paboTbl
Tema 1. KncnoTHO-oCHOBHbIE 1
1. [okKncnuTenbHO-BOCCTAaHOBUTENbHbIE 1 0 0 4 8
CBOWCTBA BELWECTB.
5 Tema 2. CtpoeHune atoma un 1 4 0 5 8

" [XMMuyeckas cBa3b.
Tema 3. Xummnyeckas TepmoanHammka 1

s N KNHETUKA. 2 0 0 10

4. [Tema 4. PactBopbl. 1 2 0 2 7
Tema 5. [anbBaHNYECKNE BNEMEHTbI

5 N pAn HaANPSXXEHW METANNOB. 1 2 0 4 8

6. |Tema 6. Kopposusa metannos. 1 2 0 4 8
Tema 7. 9nekTponu3 pacTeopoBs U

£ pacnnaBoB 3NEKTPONNTOB. 1 2 0 2 8

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

9. COeANHEHNS. 1 2 0 0 /
Tema 10. NMpeomet n 3anayn

10. aKonorun. 2 4

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

12 Tema 12. AHTpoNoOreHHble 5 4 0 8 12

‘|Bo3neiicTBMSA Ha Brocdepy.

Tema 13. X035ACTBEHHbIN MEXAHN3M
13.|Nprpoaonob30BaHNS U OXpaHbl 2 2 0 0 8
oKpyXatowein cpeapl.

Tema 14. Okonornyeckas sawmura un

14.|oxpaHa okpyxatowwen cpepl Ha 2 4 0 6 10
NpeanpuaTUsX.
Ntoro 34 0 34 112

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

OCHOBHbIE KNACChl HEOPraHNYECKMX CoenmHeHnin. OKCrAapl: KUCNOTHbIE, OCHOBHbIE, aMGPOTEPHbIE, coneobpasytoLLme,
6e3pasnuyHble. KNcnoTbl: cunbHble, cpenHue, cnabble, 0OHO- 1 MHOFOOCHOBHbIE, BECKMCNIOPOOHbIE U
kncnopogocogepxawme. OCHOBaHWS: CUMbHBIE (WEeNo4n), cpenHue u cnabble. AMcboTepHble rugpokemapl. Conu:
HopMarnbHbIe (CPefHNe), KUCTble U OCHOBHble. HOMeHknatypa, nonyyeHune u ceoictea. lNpumeHeHwve.

OKucnnTENbHO-BOCCTAHOBUTENbHbBIE peakuunn. BaxHenwumne okncnnuTenn n BOCCTaHOBUTENN. Me)KMOJ'IeKyJ'IﬂprIe n
BYTPUMONEKYNAPHbIE OKNCNTNTE/IbHO-BOCCTAHOBUTEIbHbIE peakunn. Peakunn ancnponopunoHnpoBaHuA. MeTonq
ANEKTPOHHOIo H6anaHca. 3HayeHne OKUCNNTENIbHO-BOCCTAHOBUTESbHbIX peaKLI,I/IIZ.

Tema 2. CTpoeHuMe aToma U XMMnyeckasi CBsi3b.

CocTaBHble 4acTy atoma - 14p0 (MPOTOHbI, HEATPOHBI), 3NEKTPOHBI, NX 3apsd U Mmacca. KBaHToBble yucna: rnasHoe,
opbrTanbHoe, MarHNTHOE, CNMHOBOE. ATOMHbIE opbrTanu. MHOroanekTpoHHble atombl. MpuHumn Maynu. Mpaswno
XyHpoa. MakcmmanbHOoe YACNO NEKTPOHOB Ha SHEPreTUYECKNX YPOBHSAX U NOLYPOBHSX.

CrpaHnua 4 13 27.




Mporpamma aucumnnmHbl "Xumus u akonoruns”; 15.03.05 "KOHCTPYyKTOPCKO-TEXHONOMMYECKOE 0becrneyeHe MaMHOCTPOUTENBHbIX
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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 cBs3b. Metannuyeckas CBS3b.

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 pAn HanpsiXXeHU 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. Koppo3ausi 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 n 3apaumn 3KONOrun.

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.
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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. dkonornyeckas 3aLLuTa U OXpaHa OKpyXaloLLLei cpeabl Ha NPeanpUATUSX.
NHxeHepHas akonorvyeckas sawmra.

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"
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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
KOMneTeHuUn

Oran TeMmbl (pa3pernbl) AUCLUMUHDI

CemecTp 1
TeKyLLNI KOHTPO/Tb

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

2. CTpoeHMe aToMa u xmummyeckas CBsi3b.

4. Pactsopbl.

5. ManbBaHM4Yeckne sNeMeHTbl U psa HANPSXeHUA MeTanmnos.
6. Koppoausi 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 pan HanNpPsSXeHUn MeTansos.
. 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.

. FanbBaHW4eckne anemMeHTbl U P HaNPSXXEHUA MEeTaNos.
. 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.

NabopaTopHbie
1 paboThl OK-5

5 |McbmenHas pabota|y, s _OMK-2

3 |TectupoBaHue OK-5

= OONOAPRLWNO =[ONOOTPAWN

KoHTponbHas
4 pabota OK-5

OKk3aMeH OK-5, OlK-2

CemecTp 2
TeKyLL M KOHTPOIIb

11. Obwasg akonorus.

1 NabopaTtopHble OK-5 . OMK-2 12. AHTpOnoreHHble BO3AENCTBUSA Ha Buocgepy.
paboThbl ’ 14. Skonornyeckas 3awmra n oxpaHa okpyXarlLein cpenbl Ha
npeanpuaTnsXx.

10. MpenmeT 1 3agaym aKonornm.

11. Obwas akonorusi.

12. AHTpOMOreHHble BO3AENCTBIA Ha Buocgepy.

2 |TectmpoBaHue OK-5, Orl1K-2 13. X034iCTBEHHbI MEXaHN3M NPYPOAONONb30BaHNS N OXPaHbl
oKpyxatolen cpefbl.

14. Skonornyeckas 3awmrta 1 oxpaHa oKpyXarowein cpenbl Ha
npeanpusaTusx.

3auver OK-5, Ol1K-2

6.2 OnucaHne nokasateneun n KpuTtepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax ux oopMupoBaHus,
onucaHue wkKan oueHnsaHus
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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

14.1.22r
142.44r
143.6,8r
14.4.8,7r
145.0,5r

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 HAX0AUTCS B COCTOSIHUM SP3-rmbpmansauunn B Monekyne
18.1. BeCI2

18.2. CCl4

18.3. AICI3

18.4. BH3

4. KoHTponbHas pabora
Tembl 1,2, 3, 4
Mpumep 6uneta ansi KOHTPONbHOK PaboTbl

1 CocTaBbTe CTPYKTYpHbIE POpPMYyIbl U faiTe HasBaHua cnegytowmm coegmHerusm: AIOH(NO3)2, (CaOH)2COs3,
FeHSOA4.

2 YKaxuTe 3Ha4eHnst KBAHTOBbIX YMCEN Ans 9nekKTpoHoB 6p2. OnpeaennTte, Kakow 3TO 31EMEHT 1 COCTaBbTe ero
9NEKTPOHHYIO CPopMyTy.

3 YkaxuTe Tvn rubpmansauum LeHTpanbHOro atoMa U NpoCcTPaHCTBEHHYIO KOHdurypauuto monekyn NH3, CH4.
4 PaccraBbTe KO3(goULNEHTbI METO4OM 3N1eKTPOHHOro 6anaHca:

MnO2+KCIO3+KOH—K2MnO4+KCl+H20

5 TemnepatypHbIi KO3MULMEHT peakumn paBeH 2. OnpenennTte, Kak U3MEHUTCS CKOPOCTb PeaKLUM NPy MOBLILEHUN
Temnepatypsbl ¢ 273 K oo 293 K.
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6 Bbluncnute nameHeHve cBobonHon sHeprum Mmb6ca u onpeneniTe BO3MOXHOCTb MPOTEKAHNS peakLmn B CTaHOAPTHbIX
YCIOBMSIX:

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

CTaHJJ,apTHbIe 3Ha4YeHnsa TepMoanHaMn4eckmnx prHKLI,I/Iﬁ B34Tb B CNpaBOYHUKE.
OK3ameH

BOI'IpOCbI K 9K3aMeHYy:

1. CoBpemeHHas Teopus cTpoeHus atoma. KopryckynsipHO-BONHOBbLIE CBONCTBA 9NEMEHTAPHbIX YacTul,. YpaBHeHne ae
Bpoiins. MprHumn HeonpeaeneHHocTm Mei3eHbepra.

2. BonHoBas dpyHkums. YpasHeHue LWpeauHrepa.

3. KBaHTOBbIE YMCna: rnaBHoe 1 opbutanbHoe. QHEPreTUYECKME YPOBHU 1 NOLYPOBHM.

4. KBaHTOBbIE Y/CNa: MarHUTHOE U CMMHOBOE. DHEPreTNYeckne ypoBHM, NMOAYPOBHU 1 opbutanm.

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

6. MpyHUWMNbI 3anoNHEHNs aTOMHbIX opbuTanei atoMoB: npuHUMN Maynu, npasuno XyHaa, NPYHLMN MUHUMYMa SHEPTUN.

7. MakcvManbHas eMKOCTb 3HepreTUYeckmx nollypoBHe. INeKTPOHHbIE (DOPMYNbl CTPOEHUS! aTOMOB 3/IEMEHTOB.
"padgounyeckoe n3obpaxeHne sNeKTPOHHOro CTPOEHNS aTOMOB.

8. MNMepuogunyeckmnin 3akoH (dpopmynuposka) n nepuognyeckas cuctema .M. Mengeneesa. [epnoanM4yHOCTb M3MEHEHNS
CBOWCTB 3/1IEMEHTOB.

9. Tunbl xuMnyeckon cBa3n. OCHOBHbIE MONOXEHNA METOAA BaNeHTHbIX CcBsi3el. KoBaneHTHas HenongdpHasa xmMmnyeckas
CBA3b.

10. KoBaneHTHas nonspHas XxmMmnyeckas csa3b.

11. MloHHas xumndeckas cBsi3b. BogopoaHas cBsab.

12. Cnocobbl NepekpbIBaHNS 3NEKTPOHHBIX 06M1aK0oB: G-CBS3U U TI-CBS3M.

13. T'nbpuansaums atoMHbIx opbutanein. Tunbl rmbpuamsauum opbutanei n NPOCTPAHCTBEHHOE CTPOEHVE MONEKYII.
14. MeTon monekynspHeix opbutanein (MO IKAO). OcHoeHble nonoxeHusi metona MO JIKAO.

15. MNocTpoeHne aHepreTMYeckux agnarpamm Monekyn u onpeaeneHne KpaTHOCTK (Mopsiaka) CBS3M B COOTBETCTBUM C
meTtomom MO JIKAO.

16. Xummnyeckasa tepmognHammka. TepmognHammyeckne oyHkumu. MNepsbiii 3aKOH TEpMOANHAMUKN. BHyTpeHHSAS aHeprus
CUCTEMbI. DHTaANbMNNS.

17. 3akoH ["ecca n cnenctene ua Hero. PacyeT n3aMeHeHms aHTanbnumn peakummn. SK30TEPMUYECKME U SHOOTEPMUYECKMNE
peakumu. dHTanbnus 06pasoBaHNs BewecTsa.

18. BTOpOW 3aKOH TEpMOAMHAMUKU. DHTponus. PacyeT nuameHeHust sHTponun peakuuun. Moctynart MNnaHka.

19. SHeprus MMb6ca 1 eé n3aMeHeHve B Xo4e peakuuu. YCnoBre caMmonpon3BonbHOMO NPOTEKaHNS XUMUYECKUX peakLuii.
Cnocobbl pacyeTa aHeprum Mmbbca. dHeprusi M'mbbca 0bpasoBaHNs BeLLECTB.

20. Xumunyeckas knHetmka. 3aaadm XMMM4ecKkor KUHeTUKU. CKOPOCTb XMMNYECKOW peakLmu.

21. 3aBMCUMOCTb CKOPOCTM XMMWUYECKOM peakuun 0T KOHLLeHTpauun 1 oT Temnepatypbl. KuHeTnyeckoe ypaBHeHMe.
KoHcTaHTa cKopoCcTu peakuuu.

22. Xumunyeckoe pasHoBecue. KoHcTaHTa paBHoBecus. CMelleHne xummnyeckoro pasHosecus. MNpurumn Jle-Wartense.
23. Cnocobbl BblpaXXeHNs1 KOHLEHTpaLuy pacTBOPOB.

24. KonnuratueHble CBOMNCTBa pacTBopoB. 3akoHbl Payns. Ocmoc. 3akoH BanT-INodhda.

25. BoooponHbii nokasarens (pH).

26. M'maponus coneii. PasnuyHble npuMepbl rMaponnsa: ruaponns coneli, 00pasoBaHHbIX CNabblM OCHOBAHUEM U CUMNbHOW
K1CNOTOW, cnaboi KUCNOTOM U CUNbHEIM OCHOBaHWEM, ciaboit KUCIOTON 1 cnabbiM OCHOBaHVEM.

27. [lncnepcHble CUCTEMBI: BbICOKOAUCTEPCHbIE, CPefHeaMcnepcHble, rpyboamcnepcHble. CBOMCTBA KOMMOULHbIX
pacTBOpOB.

28. OKMCNUTENbHO-BOCCTAHOBUTENbHbIE peakuunn. CteneHb okucnenms. OkucnnuTenu n BOCCTaHOBUTENN. MeTO,EI,
3MeKTpoHHoro 6anaHca.

29. Tynbl OKUCNNTENBHO-BOCCTAHOBUTENbHBIX PEaKLIA: MEXMONEKYNAPHBIE, BHYTPUMONEKYNSPHbIE, peakLuum
CaMOOKMCIEHNS-CAMOBOCCTAHOBNEHUS (ANCMPOMNOPLIMOHPOBAHUS).

30. OnekTpoaHble NoTeHuManbl. MexaHW3M BO3HUKHOBEHWS 3NEKTPOAHOr0 NoTeHUMana Ha rpaHyiLe Metanni-pacrteop.
31. BogopoaHbiin anektpod. CtaHAapTHbIe 9NeKTPOo4Hble NoTeHumanbl. YpasHeHne HepHcra.

32. Pan HanpsxeHuid MeTannos.

33. NanbBaHnyeckunin anemeHT BonbTa.

34. anbBaHn4eckuii anemMeHT Skobu-LaHnans.

35. KoHUeHTpaunOHHbIN ranbBaHnyeckunin anemeHT. 30C ranbBaHN4YECKOro aneMeHTa.

36. KOppOSVIﬂ mMeTannoB. XmMmyeckas un ANIEKTPOXNMMHEeCKasa KoOppo3uns. Cxema SﬂeKTpOXI/IMI/I‘-IeCKOVI Koppo3un.
,ﬂenonﬂpvlsaum KncnopogHas n soooponHas.

37. Koppoawus npu KoHTakTe OByx MeTannoB. Koppo3sunsi Npu HepaBHOMEPHOR aspaumm.

38. 3awmTa MeTannoB OT KOPPO3un. AHOOHBIE M KATOOHbIE 3aWUTHLIE METANNYECKME NOKPBITUSA. MeTon NpOTEKTOPOB.
NHrmbutopsl kopposuu.

39. OnekTponns pacnnasoB 3MEKTPONUTOB.
40. DnekTponu3 pacTBOPOB SNEKTPONNTOB C HEPACTBOPUMBIM (MHEPTHBIM) aHOLOM.
41. DnekTponu3 pacTBOPOB INEKTPONNTOB C aKTUBHBLIM (PacTBOPMMbIM) aHOLOM.
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42. 3aKOHbl 9NeKTponn3a.
43. Obwwe ceolictBa MeTannoB. Cnocobbl NoAy4YeHUs MeTanoB..

44. OCHOBHble KNlacchl HEOpraHM4ecknx coeanHeHnin. OKcuabl: KUCNOTHbIE, OCHOBHbIE, aMdpoTepHble, HeapasfnnyHble.
HomeHknaTypa v cBocTBa OKCUAOO0B.

45. OcHoBaHwus: KnaccudukaLumsl, HOMeHkKnaTypa 1 CBoMCTBa OCHOBaHWA. AMpoTepHble rugpokcuabl. CTpyKTypHbIE
oOopMYyIibl OKCULOB.

46. Knucnotbl: 6eckucnopogHsble, kucnopoacoaepxatuwme. CBoctaa KMCNoT.

47. Conu: oCHOBHbIE, KUCTblE, CpeaHne (HopManbHble). HomeHknatypa, cnocobbl nony4yeHust conein. Xummyeckue
cBowicTBa coneir. CTpyKTypHble oopMynbl CONen.

48. Monnmepsbl. Knaccugukauns nonmmepos.

49. MeTonpl nonyyeHmnda opraHNn4eCkmnx CUHTETUY4eCKnx nonnmepos. I'IonMMepm3au|/|ﬂ, nonvkoHoeHcauus. CteneHb
nonnMepmnsadnn.

50. BaxHeiwme nonMmepsbl: NOAUSTUNEH, NOAUNPONUAEH, NOANBUHUAXNOPUA, TENOH (pToponnacT-4),
nonuMeTUIMeTakpunar.

CemecTtp 2

TekyL U KOHTPONb

1. TabopaTtopHbie paboTbl

Tembl 11,12, 14

NabopatopHas paboTa "MamepeHne KOHLEHTpaLMN BpeAHbIX BelWwecTsa B Bo3ayxe".

ConepxaHue nabopaTtopHoli paboTbl: 03HAKOMIEHWE C METOLOM U3MEPEHNS KOHLIEHTPaLUMK BPEAHbIX BEIECTB B BO3ayXe
C MOMOLLbIO MHONKATOPHbIX TPYOOK.

Bonpochl k 3awmTe nabopatopHoit paboTbl.
1. CocTaB 1 CTpoeHne atMocdepb!.
2. 3arpsisHeHne aTtMocapepbl, BUIbI 3arpsi3HEHsI: eCTECTBEHHOE, aHTPOMNOreHHoe, MECTHOE, PermoHanbHoe, rnobancHoe.

3. OCHOBHbIE UCTOYHUKM 3arpsi3HEHUS| aTMOCCPEPHOro BO34yXa.

NabopatopHas pabota "OnpeneneHne pacTBOPEHHOrO B BOAE Kucnopoaa”.

ConepxaHue nabopaTtopHoi paboTbl: 03HAKOMIEHVE C METOLOM ONpeAeneHns KUCNopoaa, PacTBOPEHHOIO B BOAE
(MeTooom BuHknepa).

Bonpochl k 3awmTe nabopatopHoi paboTbl:

1 9konornyeckne nNpobnemMbl BOAOMONb30BaHNS.

2 3arps3HeHre NOBEPXHOCTHBIX BOAOEMOB. Buabl 3arps3HEHNsS MOBEPXHOCTHbIX BOA,
3 MNpouecchl, BNMSOWMe Ha CoaepXaHne PacTBOPEHHOrO KUCIOpoaa B BOAE.

4 Knaccudprkaumsi Bog B 3aBUCUMOCTY OT COAEPXaHNS PaCTBOPEHHOMO KUCOPOAA.

5 OcobeHHocTn 0T6Opa Npob BOAbI 4N ONPELENEHUS COLepXaHNs pacTBOpPeHHOro kucnopoga. CywHocTb MeTona
BuHknepa.

Na6opatopHas paboTa "lMNepMaHraHaTHasi OKUCNSIEMOCTb BOabI".

ConepxxaHue nabopaTopHoi paboTbl: 03HAKOMNEHUE C METOLOM ONPEeAeNeHNs nepMaHraHaTHOM OKMCNSEMOCTU BOAbI
(meTonom Kybens).

Bonpocebl k 3awute nabopaTtopHoit paboTbi:

1 Xumuyeckoe notpebneHne kucnopoga (XMK).

2 MNepmaHraHaTHas 1 buxpomaTHasi OKUCISIEMOCTb BOAbI.

3 Knaccudomkaumsa npupoaHbiX BOL B 3aBUCUMOCTU OT BennymHbl XTK.
4 CywHocTb MeTona Kyb6ens.

Na6opatopHas paboTta "OnpeneneHne XecTkocT Boabl".

CopepxaHue nabopatopHoli paboTbl: 03HaKOM/IEHNEe C METOAOM onpeaeneHns obLLein XecTkocT BoLbl.
Bonpocebl k 3awute nabopaTtopHoit paboTbi:

1 XKecTKkoCTb NPUPOAHBIX BOA, €LMHMULBI XECTKOCTH.

2 Buabl xectkocTu: kapboHaTHas, HekapboHaTHasi, ycTpaHsemas, HeycTpaHsiemasi, oblas XecTKoCTb.
3 Knaccudpukaums npvpoaHbiX BOA MO BENWNYNHE XECTKOCTH.

4 Crnocobbl ycTpaHeHUst XeCTKOCTA BOLbI.

NabopatopHas pabota "OnpeneneHve oblweit Weno4yHocTV BoLbI".

ConepxaHve nabopaTtopHoi paboTbl: 03HAKOMNIEHNE C METOOM onpeaeneHns obwen Weno4yHoCT BOAbI.
Bonpocel k 3awute nabopaTopHoii paboTsi:

1 LLlenoyHoCTb NPUPOAHbBIX BOL.

2 Obuwas n kapboHaTHas WenoYHOCTb BOLbI.

3 CyWHOCTb TUTPUMETPUYECKOTO METOIA ONPELENEHNS WENOYHOCTU NPUPOAHBIX BOL

4 MNpouecc 3aKNCNeHnsi NOBEPXHOCTHBIX BOLOEMOB.
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NabopaTopHas paboTa "OnpeneneHne CoOAepXaHUs 0CTaTO4HOrO Xnopa B Boae".

CopnepxxaHue nabopatopHoi paboTbl: 03HAKOMNEHUE C METOLOM ONPEAeNeHNs COAEPXaHNs OCTaTOYHOrO Xnopa B Boae
nocne eé ne3anHULMPOBaHNS.

Bonpochl k 3awmTe nabopatopHoi paboThbi:

1 TOKCUYHbIE MPUMECU B NMUTLEBO BOAE: UCTOYHVKM NMOCTYMNIEHWS, METOAbI KONIMYECTBEHHOIO ONpeneneHus.

2 XnopvpoBaHve BOAbl; peakuun, NpoTeKaoLwme npu xnopupoBaHnu.

3 MoTeHumanbHas 3KONorMyeckas ONacHOCTb XNOPUPOBaHUS BOLbI.

4 VlopomeTpuyeckuii Metoa onpeneneHns coaepXaHns 0cTaTo4HOro Xopa B BOAe.

5 AnbTepHaTnBHbIE MeTOAbI 06e33apaxmBaHUS BOAbI.

NabopatopHas paboTa "KncnoTHOCTb NoyBbI".

CopnepxaHue nabopaTtopHoi paboTbl: 03HAKOMIEHUE C METOLOM OMNPEAENEHNs aKTyanbHON, OBMEHHON 1
rMAPONNTNHECKOW KACNOTHOCTM MOYBbI.

Bonpocebl k 3awute nabopaTopHoii paboTsi:

1 Brabl KUCNOTHOCTU NOYBHI.

2 dakTopbl, 06ycnoBnMBaOWME akTyanbHy0, 0BMEHHYIO, FTMAPONUTUHECKYH KUCNOTHOCTD.

3 MeToabl onpeneneHnst KUCNOTHOCTW MOYBbI.

2. TectupoBaHue

Tembl 10, 11, 12, 13, 14

Mprmepbl TECTOBBIX 3aaHni

1. Okonorus - aTo Hayka

+: 0 B3aMIMOOTHOLIEHNM OpPraHM3MoB Mexay coboii 1 ¢ okpyxatoLei cpeaoit (B TOM Yncne MHoroobpasune B3anMOCBA3ei
WX C ApyrumMm opraHmamamm n coobuiectsamm)

-1 0 XVBOTHOM MUpe
-1 0 3eMHOI aTtMocdpepe, ee CTPOEeHUKN, CBONCTBAX M NPOUCXOASLMX B HE npoLieccax
-1 0 3aKOHax B3aMMOOTHOLEHNS Buocdepbl U YeNoBEYECTBA, YeTOBEYECKMX NOMYNsLMiA

2. KT0 13 HuXe nepeyvmncneHHbIX y4eHbIX BBEM B HAyKy TEPMUH "skonorns"?
-: B.BepHanckui

+: 9.l'ekkenb

-2 ATeHcnu

-: H0.Inbux

3. B cocTtas atmocepb! BXoOuT ...
+: Tponocoepa

- rmapocdoepa

-: nepocdoepa

- nutocdoepa

4. buocgpepa oTHOCUTCS K
+: rnobanbHoi aKocucTeMe
-1 Me303KocucTeme

- MUKpO3KOCUHCTEME

-1 MakpoakocucTeme

5. Yrnepon BbIXOAWT U3 KPyroBopoTa BewecTs, 06pasys 0cafoyHble Nopoabl, B hopMme ...
-1 Cynbgpara Kanbuus

- HUTparTa Kanbums

+: kapboHara kanbLms

-1 Cynbgompa Kanbuus

6. CywHocTb yyeHns B. BepHaackoro 3aknoyaeTcs B ...

-: BblAENEHNM FNaBHBIX 9KONOrMYECKNX Npobnem

-! BblAENEeHNN OCHOBHbIX PYHKUUIA nnTocdepsl

-: NPU3HAHUM UCKNIOYNTENBbHO PONKW NoYBbl B Npeobpa3oBaHum obnvka nnaHeTs

+: MPU3HAHNU NCKMIOYUTENBHOR PONK XMBOTO BewecTBa, npeobpasyowero obnuk nnaHeTol
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7. CncteMa, cocTosWas 13 opraHn3mMoB pasHbIX BUOOB U cpedbl 06uTaHus, ocywecTensouas 06MeH BEWeCTBOM 1
SHEepruein Mexay HUMK -a1o

+: 9KocucTeMa

-: buoueHo3

-1 aKoTon

-: bmoreoLieHo3

8. Mpouecchbl, xapakTepHble 4N NPUPOLHBLIX SKOCUCTEM:

-: NPOLYLMPYET 1 pacxomyeT AUOKCUL Yyrnepoaa npu CXUraHnm UCKONaemoro Tonnmea
-: noTpebnseT u NpeobpasyeT 3HePruio UCKONaeMoro Unm SAepHOro Tonmea

-: pacxogyeT 1 npeobpasyeT opraHnyeckoe BewecTBo 6e3 HakonneHus

+: nonyyaet, npeobpasyeT, HakannMBaeT CONHEYHYIO SHEPT IO

9. lpynna opraH13MoB, NpeacTaBUTEN KOTOPO B B1oreoLieHo3e HaunHaloT Npeobpa3oBaHMe CONHEYHON SHEPruK,
HasblBaeTCs

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

10. Ha kax oM npeabloywem Tporn4eckoM YpoBHE KONM4YecTBo BroMacchl, CO34aBaeMoi 3a e AMHNLY BPEMEHU, ...
+: 6onblue, 4eM Ha nocnenyouem

-: MEHblLLe, YeM Ha nocnenyowem

-: NOCTOSIHHO MEHSETCS

-: XapakTepmayeTcsl NOCTOSIHCTBOM

11. MepBOMCTOYHNKOM 3HEPrn B MPUPOAHBIX HA3EMHbIX 9KOCMCTEMAX M arpoaKocMcTeMax SBNSeTCA(1oTcs). ..
-1 Yenosek

-: pacTeHus

+: ConHue

-: 3emns

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

-: He KOHKYpeHTocnocobHo B 6opbbe ¢ apyrmm coobiiecteamm

-. XapakTtepunsyetcda yrHeTeHneM Xn3HenesatelbHOCTHN

+! UMEEeT NpenMyLecTBa nepen ApyruMu coobliecTsamm

13. MoHsATME 0 NIMMUTUPYIOWIMX hakTopax padpaboTan
-: K. Tumnpsazes

+: B. Wendhopna

-: H. Peiimepc

-: b. KommoHep

14. CBOINCTBO BULOOB NpucnocabnmeaTbCs K TOMY MU MHOMY AManas3oHy konebaHuii goaktopa cpefpl - 370...
+: 9Koorm4eckasa nnactu4HOCTb

-: akonormyeckoe TpebosaHne

- 9KONornyeckunin pan

-.9Konorn4yeckas Humua

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

-: OBYX 6nu13kmx no TpeboBaHMsIM K BMOTOMY BULOB, MPOXMUBAIOWMX HA ONPeaENEHHON TeppuTopUn
-1 pasHbiX BUOOB, CBA3AHHbIX NULIEBLIMX B3aUMOLENCTBMAMM

-: pa3HbiX BUAOB, MPOXMBAIOWYX B Npeaenax obuen tepputopumn

+: 0OHOro BMAa, kKoTopas obnanaet obIWMM reHOHOHOOM 1 3aHMaeT onpeaenéHHyIo TEpPUTOPMIO

16. lMpomblwneHHas (MHXeHepHas) aKonorus...

+: U3y4aeT BNNSHME NPOM3BOACTBEHHON AEATENBHOCTM HA MPUPOAY U BAVMSIHNE NPUPOLHbIX YCNOBUIA Ha
OYHKUVOHMPOBAHUE MPeanpusTia

-: BbISIBNSIeT 06lWme 3aKOHOMEPHOCTM OpraHmn3aLmmn Xn3Hu

-2 MccnenyeT OCHOBbI B3aMOLENCTBUS OpraHnua3ma 1 cpeap
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-: U3y4aeT CTPYKTYPY U LMHAMKKY aHTPOMO3KOCUCTEM

17. DKonorn4eckoe MMpOBO33PEHME CMNELNANNCTOB BblpaXaeTcsl YHepes NPogecCnoHasbHbIA BKIag B ...
+: ONTUMU3ALNIO B3AMMOOTHOLEHUI B cucTeMe "oblwecTBo - npupoaa”

-. HAUWOHaNbHble 9KONOrnyeckme npoeKkTbl

-. MakCunmMmasibHOEe NCcnonb3oBaHne npmnpoabl

-. MexayHapogHble sKonorn4yeckme npoeKkTbl

18. JlokanbHble OYUCTHBIE COOPYXEHUS NpefHa3HayYeHbl ansg

+: 06e3BpEXMBAHNS CTOYHbIX BOJ,

-1 NanbHenwero Ncnonb30BaHNS CTOYHbIX BOM, B MMTbEBOM BOJOCHAOXEHWN
- UICNOMb30BaHNS CTOYHbIX BOL B MaPOCUOBbIX YCTAHOBKAX

-1 CMEWEeHNs CTOYHbIX BOA, C YCNOBHO ? YACTLIMU CTOYHBIMM BOLAMU

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

-1 a3POTEHKMN

-1 TKaHeBble PUNbTPbI

+: 9NEeKTPOPUNbTPDI

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

-1 TMAPOKCUA KanbLms

-: Guokanbumii

+: runc (cynbdpat kanbuus)

-1 Xnopua Kkanbums

21. OcaxneHune 4yacTuL, Nbiav oL AeACTBMEM LIEHTPOOEXHbBIX CUM U CUMbI TSXXECTU NEXMUT B OCHOBE paboTsl...
-: TYMaHoynosuTenen

+: CyXuX nblieynosuTenem

- MOKpBbIX MbliieynosuTenei

-1 3NeKTPoPUNbTPOB

22. K anbTepHaTVBHbIM UCTOYHMKAM SHEPrM OTHOCSTCA
-1 U3BECTHAK

- NIPUPOLOHbIV ras

+: BroaHeprus

+: CONHeYHas aHeprus

-2 HeTb

23. OK0onoro-6ronormyeckoe 3Ha4yeHme 030Ha Kak KOMMNOHEHTa aTMocdepbl 3aKNo4aeTCs B €ro Croco6HOCTM ...
-2 MOBbIWATh CTabnnbHOCTb KMcnopoaa

-: HEMTPaNN30BaTh KUCNOTHbIE OCaAKM

+: mornowartb ynbTpaduonetTosoe nanyyeHne ConHua

-: cTUMynupoBaTb 06pasoBaHne LOXAeBbIX 06nakoB

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

+: KaHUeporeHamu

- UIMMyHOMOIynsiTOpamu

-: CTUMynATOpPaMu

25. HeobxoamMbiM yCNOBUEM LS YCTAHOBNEHNS 9KOonormyeckux Hopmatueos MNAB vunn NOC sensetcs.
+: UHBEHTapuU3aumst ICTOYHUKOB BPEAHOro BO3OENCTBUNS Ha OKPYXaloLyto cpeay

-2 061eCTBEHHbI 3KONOrMYecKnii KOHTPONb 3a paboTol NpeanpusaTUi

-1 9KONOrMYeCckoe cTpaxoBaHue obbekTa BO3AENCTBUS HA OKPYXatoLyo cpeay

-1 9KONorn4eckoe ayaMpoBaHue npeanpusaTumi

3auer
Bonpocsbl Kk 3a4erty:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHwuua 20 us 27. Bl YHH
rlorlyfos

ARl | AL O



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

. NpeameT n 3apayn akonorun. CTpyKTypa akonornu. VIctopms CTaHOBNEHWS 3KONOTMM Kak Haykw.
. MonynsaunoHHO-BNO0BOI ypoBeHb Buonornyeckoi opraHmuaauun. Monynsumn.

. OKOCWCTEMHBI YPOBEHb. DKONOrM4eCKNEe CUCTEMBI.

. OCHOBHble aKonoruyeckme akTopbl cpenbl.

. IInmutnpytowme akonornyeckue paktopsbl.

. Obwas xapaktepuctuka buocdepbl. OCHOBHblE cBOCTBA Buocdepsbl. YueHue BepHaackoro.
. 9Bonoumsa buocgepsbl. Hoocohepa.

. KpyroeoporT BeliecTs B 6roccpepe

. BnocoumnanbHas npupoaa Yenoseka v 3KONOrus.

10. Oemorpacpunyeckune npobnembl nnaHeTbl 3emns

11. Knaccndprkaums 0OCHOBHbIX BULOB aHTPOMOreHHbIX BO3AENCTBMI HA aTMOCdEpy

12. nobanbHble 1 pernoHanbHbIE 3KOMOMMYECKNE NOCNEACTBUS 3arpsi3HEHUS aTMocdpepbl. HapyleHne 030HOBOro cnost
3emnn. ObpasoBaHue cmora B ropoLckor atMocapepe. [MapHUKoBbI adpdpekT. BbinageHrne KUCNOTHBIX fOXAEN.

13. 3arp93HeH|/|e rnopocaoepsl. Buapl 3arps3HeHnsa soabl. OCHOBHbIE NCTOYHUKM 3arpsa3HeHns NoOBepPxXHOCTHbIX N
noa3eMHbIX BOA.

14. Skonornyeckre NOCNEACTBMSA 3arpsa3HeHns rmapocdepsl. MictoweHne noa3eMHbIX U MOBEPXHOCTHBIX BOA,.
15. OCcHOBHbIE BUAblI aHTPOMNOreHHOro BO3AENCTBUS HA NoYBY. Buabl MCNonb3oBaHMs Noys. Opo3ums MOYB.

16. 3arps3HeHns NoYB NecTUUMaaMn N MUHEPANbHBIMUA YO0OPEHNSaMU.

17. 3arpssHeHne buocgepbl 0TX0AaMy NPOU3BOLACTB 1 NOTpedneHns.

18. dusnyeckoe n Bronornyeckoe 3arpsisHeHne Gruocdepb!.

19. 9kcTpemanbHble BO3AeNCTBNS Ha Bruocdepy. BosaeiicTeue Ha 6rocdoepy TEXHOMEHHbBIX 3KONOMMYECKMX KaTacTpod.
20. BnnsHwve ypbanmsaumu Ha buocgepy.

21. BnnsHrne noHU3npytoLLero nany4yeHns Ha o6 bekTbl OKpyxatolein cpeapl.

22. 3arpssHeHne okpyXxarowen cpenbl NOANUUKINYECKMIN apomatundeckmmm yrnesogopogamu (MAY) n gnokcrnHamm.
23. 3arpsisHeHne brocdepbl TSXENbIMU MeTannamm.

24. .BnusiHue 3arpsasHeHns oKpyXarouein cpeibl Ha 300p0Bbe Yenoseka

25. TpaHcnopT 1 okpyxatowas cpena. Metonbl 3almTsl aTMOCHEPHOro BO3ayxa OT 0TpaboTaBLmX ra3oB aBToMobunei
26. OHepruns - NOMCK NOAX080B, MPUEMEMbIX A5 OKPYXalowen cpenbl U pasButus

27. HeTpaamumnoHHble MeToabl NPON3BOLACTBA SHEPTUM

28. DKONOrmyecKkunii KpU3uC 1 NyTH BbIXxo4a 13 Hero.

29. HopMumpoBaHue ka4yecTtsa oKpyxatowen cpebl.

30. MNMpupoaHbie pecypchbl 1 X Knaccudukaums.

31. OCHOBHblE NPUHLMMbI 1 HAMPaBAEHNS PaLMOHANIBHOMO NPUPOLOMNONb30BaHUS.

32. MecTo 1 ponb NPUPOLHO-PECYPCHOrO NOTEHLMana B passmuTm 1 pasMelleHnm Npon3BoauTeNbHbIX CUST.
33. OCHOBHble NPUHLMMBI 3KOHOMUYECKOr0o MexaHn3ma npMpoaononb30BaHNS U OXpaHbl OKpyXarowen cpeibl.
34. ACTOYHUKM 3KONOrMYECKOro npasa.

35. [ocynapcTBeHHas aKonornyeckas aKenepTnsa. KONornYeckmini KOHTPOsb.

36. NocynapcTBeHHbIE OpraHbl OXpaHbl OKpyXatowen cpebl.

37. OueHka Bo3pencTBnS Ha okpyxatowyto cpeny (OBOC) n akonormyeckas skcneptuaa.

38. OKonormyeckuin MeHeOXMeHT, ayanT u ceptudpmkauns.

39. DKONOrm4ecKnin MOHUTOPWHT.

40. 3KONOrM4ecknin KOHTPOIb 1 OBWECTBEHHbIE 3KONOrMYECKNEe OBUXEHNS.

41. lOpnanyeckast OTBETCTBEHHOCTb 3a 3KOMOrMYeckre npaBoHapyLeHusI.

42. OCHOBHbIE HaMNpPaBNeHNS UHXEHEPHON 3alnThl OKpyXatowen cpebl. BuotexHonorus.

43. ManooTxofHble 1 pecypcocbeperatolme npomM3BoacTBa.

44. 3awuta atMocgepbl OT 3arpsa3HEHNIA.

45. BawmTa rugpocgepbl OT 3arpsA3HEHUIA.

46. 3awwmTta nuTocdepbl OT 3arpsa3HEHNI.

47. 3awmTa okpyxatowei cpeapl 0T 0TXOLOB NPOM3BOACTBA U NOTpebneHns.

48. bnoTtexHonormyeckue npouecchbl: O4MNCTKA CTO4YHbIX BOL, yTUNN3aunsa teepablix ObITOBbIX 0TX040B, BOCCTAHOBNEHNe
3arps3HeHHbIX No4B

49. MexayHapo4HOe COTPYAHNYECTBO B 06nacTu 3aWmThl OKpyXarowen cpeibl.
50. OcHOBbI 3KONOrMYeCckoi 6e30MacHOCTA 1 KOHLLeNLUMs YCTONYMBOro passutus Poccun.

O©oo~NoOOOThWN =

6.4 MeTtoouyeckue matepuansbl, onpepensitowue npouenypbl oLueHNBaH1Ms 3HaHUA, YMeHUn, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepu3ytoLLLMX 3Tanbl oopMMpoBaHMA KOMMNETEeHLUI

B K®Y peiictByeT 6anibHO-pEATUHIOBaS CUCTEMA OLEHKM 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnuHe (Moaynio)
MOXHO nony4nTe Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, ntToroeas
goopma KoHTpons - B 50 6annos.

Ins sauéra:
56 6annos 1 6onee - "3a4TeHO".
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55 6annoB 1 MeHee - "He 3a4TeHo".

Insa ak3ameHa:

86 H6annos v 6onee - "OTANYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "ynooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma
KOHTpOns

Mpouenypa oueHNBaHUS 3HAHUN, YMEHUN, HaBbIKOB U (UK) onbiTa
DesTeNIbHOCTU, XapaKTepu3yHoLLLUX aTanbl popMUpoOBaHUsi KOMMETEHLUIA

OTtan

KonunuectBo
6annos

Cemectp 1

TeKyLWin KOHTPOb

NabopatopHble
paboTbl

B ayautopum, ocHawéHHoI CooTBETCTBYIOWMM 060pyaoBaHMEM, 0Byyarolmecs
NPOBOAAT y4eOHbIE SKCMEPUMEHTbI U TPEHUPYIOTCS B NMPUMEHEHNM
NPaKkTUKO-OPUEHTMPOBAHHBIX TexHoNornii. OLEeHMBAIOTCS 3HaHUe MaTepuana u
YMEHME NPUMEHSTb €ro Ha NPaKTUKe, YMEHWUS 1 HABbLIKM MO paboTe ¢
o0bopyLoBaHMEM B COOTBETCTBYIOLLEN NPeAMETHO obnacTu.

20

MncbmeHHas
paboTa

Ob6yyatolwmecs nony4atoT 3aAaHne no OCBELEHNIO Onpeaen&HHbIX TEOPETUHECKIX
BOMPOCOB WKW pelleHmnio 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO U COAETCS
npenopaeatento. OLEHNBAOTCS BNafeHne MaTepmanom no Teme pabotol,
aHanuTnyeckue cnocobHOCTY, BNafeHne MeToaamm, yMeHUs U HaBbIKK,
HeobXxoAMMble NS BbINONMHEHUS 3a8aHUA.

12

TectupoBaHue

TeCTI/IDOBaHVIe npoxognT B NMUCbMEHHOMN popmMe nnm ¢ ncnonb3oBaHMeEM
KOMMbIOTEPHbIX CPenCTB. 06y'-|a+ou4v||7|cq nony4aet onpep,enéHHoe KONnM4ecTBO
TECTOBbLIX 3a4aHWin. Ha BbINONHEHNE BbloenseTcs pukcmnposaHHoOe Bpems B
3aBUCMMOCTM OT KonmdecTBa 3adaHuii. OueHka BbICTaBNSIeTCS B 3aBUCMMOCTM OT
npoueHTa npasnibHO BbIMO/THEHHbIX 3a0aHuni.

10

KoHTponbHas
paboTa

KoHTponbHas paboTa npoBoauTcs B Yachl ayauTopHol paboTel. Oby4atowwmecs
nonyyaroT 3afaHns Onsi NPOBEpPKU YCBOEHUS NpoiiaeHHoro Matepuana. PaboTa
BbIMNO/HSETCS B MMCbMEHHOM Buae U caaéTcs npenogasatento. OueHnBaoTcs
BnafeHvne matepuanom no teme paboTbl, aHANUTUYECKME CMOCOBHOCTM, BnaaeHne
MeTo4aMu, yMEHUs 1 HaBbIK1, HeOOX0OUMbIE A1l BbINONHEHUS 3a0aHUIA.

Ok3ameH

9K3aMeH HaueneH Ha KOMMIEeKCHYH0 NPOBEPKY OCBOEHUS AMCLMMINHLI. DK3aMeH
MPOBOAUTCS B YCTHOW WU NUCbMEHHOM (oopMe No 6unetam, B KOTOPbIX
colepxarcsi Bonpochl (3afaHus) no Bcem temam kypca. Obydatowemycsi aaércs
BpeMs Ha noaroToeky. OLeHMBaeTCcs BNageHe Matepmanom, ero CUCTEMHOe
0CBOEHMe, CMOCOOHOCTb NMPUMEHSITb HYXHbIe 3HAHUS, HABbIKU 1 YMEHUS Mpw

aHanmse I'IpO6J'IeMHbIX CI/ITy&LI,I/II7I M peweHnn npakTnyecknx 3aaHun.

50

CemecTp 2

TekyLLUA KOHTPONb

NabopaTtopHble
paboTbl

B ayamTopum, ocHawéHHON COOTBETCTBYOWMM 000pyLoBaHNEM, 0byyalolmecs
NPOBOLSAT y4ebHbIe SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN
NPaKkTUKO-OPUEHTUPOBAHHbBIX TexHonoruni. OLueHMBaKOTCS 3HaHNe maTepuana u
YMEHUE MPVMEHSATb Ero Ha NPakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
0bopynoBaHNeM B COOTBETCTBYIOLLEN NPeaMETHON obnacTu.

25

TectmupoBaHue

TecTupoBaHve NPOXOAUT B MMCbMEHHOM GDOPME UK C UCMONb30BaHNEM
KOMMblOTepHbIX cpencTs. Obyvatowmincs nonyyaeTt onpenenéHHoe Kom4ecTBo
TECTOBbIX 3aaHuii. Ha BbINONHeHVe BbloenseTcs (oUKCMPOBaHHOE BPEMS B
3aBMCMMOCTHM OT KonnyecTea 3amjaHuii. OLeHKa BbICTABNSETCS B 3aBUCMMOCTY OT
MPOLEHTa NPaBUbHO BbINONHEHHbIX 3aAaHNA.

25

3auer

3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMNNHDI.
Obyuyatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3anaHue (3aaaHns) n Bpemsi Ha
MOAroTOBKY. 324€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOW
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU 1 YMEHUS NPU aHann3e

NPOBNEMHBIX CUTYaLMIA U PELLEHUN NPAKTUYECKMX 3a0aHWA.

50

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)
OcBoeHuWe oucumMnnnHbl (MOoyNs) npeanonaraeT U3y4eHrne OCHOBHOW 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0By4aWUMCS B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;

CtpaHunua 22 ns 27.
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- B NeyaTHoM Buge - B HayuHon 6ubnunoteke uM. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C NpaBuiamu nonb3oBaHus HaydHol 6ubnmoTekoii.

OnNeKTPOHHbIE N30aHUS OOCTYMHbI AUCTAHLUMOHHO 13 NtoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHMM NeYaTHbIX U3LaHWA BUHNNOTEUHbIN
ooHA AomxeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxooro u3 n3gaHnini OCHOBHOWM nuTepaTypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepedyeHb OCHOBHOW U [OMONHUTENBHOM y4eBHON NTepaTtypbl, HEOOXOAMMON OJ1 OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxonmutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHMUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB NMHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI AUCLMMNMNHBI (MOaYIIs)

OcHoBbl xuMuK. NHTEpPHET-y4ebHUK. - http://www.hemi.nsu.ru/

Poccuiickoe akonornyeckoe goenepanbHoe nHgoopmaumnoHHoe areHtcteo MIP Poccuum - hitp://www.refia.ru/
Xumuyeckuii cpakynbteT MINY. MeTtoandeckue matepuansl. - http://www.chem-astu.ru/chair/study/genchem/
OneKTpoHHble pecypcbl Xummnyeckoro nHetutyta KAY. - hitp://www.kpfu.ru/main_page?p_sub=12946
OnNeKTPOHHBI y4ebHKK no obwel xumun. - http://www.chem-astu.ru/chair/study/genchem/

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHUIO AUCLUM/IMHBI (MOAYNS)
Bupg pa6ot MeTtoauyeckme peKoOMeHpaumm

nekumu B xo4e NEKLUMOHHBIX 3aHSATUI PEKOMEHLYETCS TWATENbHO KOHCMEKTUPOBATL N3YYaeMblil MaTepurarn.
CnenyeTt obpalatb BHMMaHNE Ha TEPMUHBI, OOPMYNUPOBKM, PACKPbLIBAIOILME COLEPXAHNE TEX UK
VHBIX MPOLIECCOB, MEXaHN3Mbl XMMUYECKUX PeaKLUIA, HOMEHKNATYPY COELNHEHUIA, MPaKTUHECKYHO
3HaYMMOCTb M3y4yaeMblx BONPOCOB.Hannune xopownx coBCTBEHHBIX KOHCMEKTOB NEKLMN - BAXHOE
YCNOBWE YCMEWHO NOArOTOBKM K 9K3aMEHY.

nabopatopHblie| Pabota Ha nabopaTopHbIX 3aHATUSIX NpearnonaraeT BbiNoNHEHNE 3KCNePUMEHTaNbHON YacTu, aHanus
paboTbl 1 0OpMNIEHNE MONYYEHHBIX PE3YNbTaTOB, 3alWmMTy NabopaTopHON paboThl, akTUBHOE y4acTue B
nmckyccusix. Mpu nogrotoske k nabopaTopHbIM paboTaM cnefyeT UCMOoNb30BaTh METOANYECKME
yKasaHus no AUCUMN/VHE, KOTOpble BblAATCS Ha 3aHSATUS B 9NEKTPOHHOM BUle B KOMMbIOTEPHOM
Knacce unu B 6yMaxKHOM UCMONHEeHUN B 06bl4HOM ayauTopun. K BbINONHEHWIO SKCNepUMeHTanbHOM
4acTu CTYLAEHT [OMNYyCKaeTcs Nocne KoNoKkBUyMa, NporpaMma KOToporo UsnoxeHa B METOANYECKMX
ykasaHusix k nabopaTopHbiM pabotam. Ot4eT no nabopaTtopHoli paboTe 0gPOpPMNISIETCS B OTAENbHOM
TeTpaau. Mpu odpopmneHun ot4eTa no nabopartopHbiM paboTam MoxeT NoTpeboBaTbCs KanbKynsaTop.

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

TenbHas yuyebHO-MeToanYecKrx MaTepumanos. KOHTPONb pe3ynbTaToB BHEAYAUTOPHON CaMOCTOSITENBHOM

pabota paboTbl HA Y4EOHbBIX 3AHSATUSIX MOXET MPOXO4MTb B YCTHOW, MUCbMEHHOW U CMELIAHHOM (HOPME.
CamocTosiTenbHas pabota CTyLeHTOB MO Kypcy BKOYaeT B cebsi npopaboTKy 1 yCBOEHUE KOHCMEKTOB
NEKLMiA; n3ydeHne y4ebHOM 1 METOOUYECKON NMTepaTypbl, BKIOYas MHCDOPMaLMOHHbIE
06pasoBaTtenbHble PECYPCHI (3MEKTPOHHbIE YYEBHVKI U METOAMNYECKME NOCOBVSA); NOArOTOBKY K
nabopatopHbIM paboTam 1 OhOPMNEHNE OTHETOB; PELIEHUE 3a4a4 U BbINONHEHWE YNPaXHEHWA MO
OCHOBHbIM pasnenam kypca.

nucobMeHHas | MncbMeHHble pa6OTbI npoBoOATCA NO MHOnBMAOyanbHbIM 6unetaMm. NMUcbMeHHble pa60TbI BKNOYaroT

pa60Ta KaK Teopetnyeckme Bonpochol, Tak 1N 3anaynm no OCHOBHbIM pa3aenam Kypca. I'Ip|/| noaroTtoeke K
3aHATUAM C pelleHneM 3aga4y MoxXert I'IOTpGGOBaTbCﬂ KanbKynsaTop. I'Ip|/| BbINONMHEHNN NMNCbMEHHbIX
3apaHunin CTYyOEHT OOJIXXeH NpoaeMOHCTPMUPOBATb YMEHNE NPOnN3BOOANTb XMMNYECKNE pacHeThl,
COCTaBnATb ypaBHEHUA peaKLl,VII7I, 06 BACHATD nony4yeHHble pe3ynbTarthl.

TecTmpoBaHue | B TecToBbIX 3aaaHnsxX B KaX40M BOMPOCE U3 NPeAcTaBieHHbIX BAPUAHTOB OTBETA NPaBUbHbIiA
TONbKO 0avH. Ecnn Bam kaxeTcs, 4To npaBunbHbIX OTBETOB Bonblue, BolBUpaiTe TOT, KOTOPbIA, HA
Baw B3rnan, Hanbonee npaBunbHbIiA. Hy>XHO ocTaBuTb BpeMsi Ansi MpoBEpPKM CBOE paboThl, 4TOO6bI
3aMETUTb U UCMPABUTb sIBHblE OWUNBKN. CTPEMUTECH BbINMONHWUTL BCE 3aAaHns TecTa.
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Bup pabot MeTtoaunyeckue pekomeHaauum

KOHTPONIbHAA KOHTpOJ'IbHaﬂ pa60Ta BK/IKO4aeT pacyeTHble 3a4a4um no OCHOBHbIM pas3nenam Kypca, nposognTcs rno

pa60Ta nHomemnaoyanbHbIM bunetam. I'Ip|/| noAroToBke K 3aHATUAM C peleHneM 3anad MoxXeTt ﬂOTpGﬁOBaTbCH
KanbKynsaTop. KOHTpOﬂbHaﬂ pa60Ta npoBOONTCA NO TEOpPETUHECKOMY MaTtepuany, KOTOprI7I 6bin
M3y4eH Ha nekumnsax n Ha na6opaTopr|x pa60Tax.

aK3aMmeH Mpun NOAroToBKe K 9K3aMeHy HeoBX0aMMO ONMPaTbCs, MPEeXAe BCEro, Ha KOHCMEKThl NEKUMI, a TakxXe
Ha UCTOYHMKM, KOTOpble Bbiny NCNONb30BaHbI MPY NOAroTOBKE K nabopatopHbiM pabotam, onpocy 1
TECTMPOBAHUIO. DK3aMeH NPoBOAUTCS Mo BuneTam, B KaxaoM bunete cogepxmTcs no asa
TEOPETUYECKMX BOMPOCA W ABE 3afa4m no nporpamme Kypca. HakaHyHe ak3ameHa npoBoauTcs
KOHCYNbTauus.

3avet Lns noaroToBKU K 3a4eTy Mo TEOPETUHECKOMY KypCy HeOoBX0aMM, MPeXae BCero, XopoLwumi
COBCTBEHHBIV KOHCMEKT nekumii. Kpome Toro, y cTyaeHTa fDonxeH 6biTb Xopowuii y4e6H1K nnm
KOHCMEKT NMTepatypbl, IPOYUTaHHON MO yKasaHUo Npernoaasatens B TedeHne cemectpa. Cnenyert
TakXxe onmpaTtbCsl HA UCTOYHUKM, KOTOpbIEe Bbi MCNONb30BaHbI NPV NOAFOTOBKE K TabopaTopHbIM
paboTtam, onpocy 1 TECTUPOBAHUIO

10. MepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooyno), BKaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKomn 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHUs o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHM4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolye KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITENbHON PaboThl 0BYYaAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MIOHEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun i KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELManm3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbix MaTepranos.
MynbTMeguiiHas ayoutopus.

KomnbtoTepHbIii knacc.

CneumanusmpoBaHHas nabopartopus.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNUA0B M AL, C
OorpaHUyYeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

I'Ipvl Heobx0aMMoCTh B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouime
BOCNpUATUE UHPOopMaLnUK 06y'-|a}OLIJ,I/IMI/IC$I nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3[4aHve TEKCTOBOW BepcUM No6Oro HETEKCTOBOrO KOHTEHTA LS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NOfb30BaTENEN;

- CO30aHNEe KOHTEHTAa, KOTOprVI MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMmoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCcTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- cO3[4aHne BO3MOXHOCTEW AJis 06y4atolwmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMIo U3 PasHbIX MCTOYHIMKOB -
HarnpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMU CyXa NONyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTs, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIMIA;

- NMPUMEHEHWE OUCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHgopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npernogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALAMU U 3aAWNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPYMEHeHNe ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMA NS OpraHM3aummn OoPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

am PAEKTPOHHBH
Crpannua 24 us 27. Bl YVHUBEPCHTET

S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky



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

- yBenndeHne npoaonxXnTtenbHOCT caoadun 06y'-|a+ou4v|M09| MnHBANMOOM Unn nNMUOM C orpaHM4eHHbIMM BO3MOXKHOCTAMU
300p0BbSA hopM ﬂpOMe)KYTOHHOIZ arrectaunmn no OTHOWEHUIO K YCTaHOBﬂeHHOI7I npPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONMXMNTENIbHOCTU BbICTYMeHNs 0byyatowerocs npu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamMm @rOC BO n yuyebHbiM nnaHom no Hanpasnenuto 15.03.05

"KOHCTPYKTOPCKO-TEXHONOTMYECKOE 06ecneyeHe MalIMHOCTPOUTENBHBIX MPOU3BOACTB" 1 NPOHNIK0 NOArOTOBKM
"TexHonorna MawmnHOCTpoeHms".
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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: o4Hoe
SA3bik 0by4eHuns: pycckuia
"on Havana obyyeHns no obpasosBatensHoi nporpamme: 2018
OcHoBHas nuTeparypa:

1. Fnunka H.J1. Obwas xumns: ydebHuk ons 6akanaBpos, CTyA. HEXWM. criel. By30B / non pend. B.A. MNonkoea, A.B.
Babkoga. - 18-e uaga., nepepab. u gon.. - Mockea : HOpaiit, 2012. - 898 c. - (bakanasp). - Bubnuorp.: c. 886.. - ISBN
978-5-9916-1148-0; ISBN 978-5-9692-1112-4. (100 2k3.)

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

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

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

5. Bonkosa N.A. OcHoBbl 06wwel akonorum [AnekTpoHHbI pecypc]: yuebHoe nocobue / MN.A. Bonkosa. - Mocksa: ®opym,
2012. - 128 c. - B nep. - ISBN 978-5-91134-632-4. - Pexum poctyna: http://znanium.com/bookread.php?book=314363.

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

JononHutenbHas nuteparypa:

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

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

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

3. OcHOBbI XMUK [SNEKTPOHHBIA pecypc]: yiebHuk / B.I. MeaHoB, O.H. leBa. - Mockga : KYPC: HULL UHDPA-M, 2014.
- 560 c. - ISBN 978-5-905554-40-7 - Pexxum poctyna: http://znanium.com/bookread.php?book=421658

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

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

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

7. Maepuuwes B. B.O61wwas akonorus [9nekTpoHHbIA pecypc]: Kypc nekumii / B.B. Maepuuwes. - 3-e nsa., ctep. - Mockea:
NH®DPA-M; MuHck: HoBoe 3HaHue, 2011. - 299 c.: un. - (Bbiclwee obpa3soBaHue). - B nep.- ISBN 978-5-16-004684-6
(MHDPA-M).- ISBN 978-985-475-435-2 (HoBoe 3HaHue).- Pexxum goctyna:
http://znanium.com/bookread.php?book=255387.
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Mporpamma 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 0byyeHus: o4Hoe
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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