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

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMean7|, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpamma gucumnnuHbl "Xumns n akonorus"; 15.03.01 "MawuHocTpoeHue".

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

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

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

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
OriK-1 YMEHMEM MCMONb30BaTb OCHOBHbIE 3aKOHbI ECTECTBEHHOHAYYHbIX AUCLMMNINH B

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

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

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

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

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

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

-OCHOBbI CTPOEHS 1 PeakLMOHHO CNOCOBHOCTM BElLECTB;

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

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

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

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

JonxeH ymeTb:
-1CNoNb30BaTh (PyHOAMEHTaNbHbIE MOHATWS, 3aKOHbI U MOAENN KNAaCCUYECKON U COBPEMEHHOWN XMMUNMK;

-BbIMONHATb pac4eTbl MO OCHOBHbIM 3aKOHAM XM B XNMNYECKOW TepMmognHamuke, XuMn4eCckom paBHoBeCcuH,
ANEKTPOXMnH, XUMNYECKOW KNHETUKE W CpI/ISI/IKO-XVIMI/I‘-IeCKOM aHanmnse.

-OCYyLWLeCTBNATb NOCTAHOBKY M pelweHne 3aaa4 C UCnoJsib3oBaHNEM 3HaHWIA XMMnK B obnactu I'IpOCpGCCI/IOHBJ'IbHOVI
OeATeNIbHOCTW.

-OCyILECTBNATbL B 0OLWEM BMAE OLEHKY aHTPOMOrEHHOMO BO3OENCTBUS HA OKPYXatOLLYO cpeay C YHETOM Cneundukm
NPVPOLHO-KNMMaTUYECKNX YCNOBWA.

JlonxeH Bnanetb:
- MeTo4aMn 3KCNEePUMEHTANIbHOrO UCCNEN0BAHUS B XMMWW: NNIAHMPOBAaHME, NMOCTaHOBKa 1 06paboTka aKCNepuUMeHTa;

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

JonxeH AeMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!
NPUMEHSATb NONY4YEeHHbIe 3HAHNS Ha NpakTUKe.

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OIMOIM BO
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Mporpamma gucumnnuHbl "Xumns n akonorus"; 15.03.01 "MawuHocTpoeHue".

HaHnas gucuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.6.9 OucumnnnHbl (Mogynu)" 0CHOBHOM NpodbecCuoHanbHom
obpaszoBartenbHoit nporpammel 15.03.01 "MawwnHocTpoeHre (MawwmHbl 1 TexHonorms 06paboTku MeTannoB AaBneHeM)" 1
oTHocuTCS K 6a30BOI (06LLENPOECCMOHANBHOR) YaCTU.

OcBauBaetcs Ha 1, 3 kypcax B 1, 6 cemecTpax.

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

O6was TpynoeMKOCTb AUCLIMIIMHBI COCTABASIET 7 3a4eTHbIX(ble) eauHuL(bl) Ha 252 yaca(oB).

KoHTakTHas paboTa - 72 4aca(oB), B TOM Yucie nekuun - 36 4aca(oB), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopatopHbie paboTbl - 36 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboThl - 0 Haca(os).

CamocTositenbHas pabota - 144 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS ANCLUUMNMUHBL: 3K3aMeH B 1 ceMecTpe; 3a4eT B 6 ceMecTpe.

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

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

Bugbl n yachbl
KOHTaKTHOW paboThbl,

N Pa3nenbl aMcuunInHbI / Cemect NX TPyAOEeMKOCTb CamocTtosiTenbHas
Moayns P (B yacax) pa6orta
MpakTuyecknellabopatopHble
flexumm 3aHATUA paboTbl
Tema 1. KncnoTHO-oCHOBHbIE U
1. [oKncnuTenbHO-BOCCTAaHOBUTENbHbIE 1 0 0 4 12
CBOWCTBA BELWECTB.
5 Tema 2. CtpoeHne atoma u 1 4 0 > 12

" [xMMmyeckas CBs3b.
Tema 3. Xumuyeckas TepMoanHammka 1

8. N KNHETHKA. 2 0 0 14

4. [Tema 4. PactBopbl. 1 2 0 2 12
Tema 5. NanbBaHNYECKNE 3NEMEHTbI

5 N pAL HANPSXXEHUA METaNoB.. 1 2 0 4 12

6. [Tema 6. Koppoaunsa metannos. 1 2 0 4 12
Tema 7. OnekTponuns pacTsopos U

7. pacnnasoB SNEKTPONNTOB. 1 2 0 2 12

8. [Tema 8. Obwwue cBoiicTBa METANNOB. 1 2 0 0 10
Tema 9. BoicokOMOnekynsipHbie

9. coeanHeHuns. 1 2 0 0 12
Tema 10. lNMpeomet n 3anayn

10. aKonoruu. 6 2 0 0 4

11.|Tema 11. Obwas akonorus. 6 4 0 4 6

12 Tema 12. AHTpONOreHHble 6 4 0 8 10

‘|Bo3neiicTBMS Ha Brocdepy.

Tema 13. X039CTBEHHbIV MEXaHN3M
13.[npuponononb3oBaHns 1 oxpaHbl 6 4 0 0 8
oKpyXatolwein cpeapl.

Tema 14. Okonornyeckas sawmura un

14.|oxpaHa okpyXatolei cpenbl Ha 6 4 0 6 8
npeanpusaTusX.
NToro 36 0 36 144

4.2 CopepxaHue aucCUUMIUHLI (MOBYNS)

Tema 1. KUCNOTHO-OCHOBHbIE U OKMCJIUTE/IbHO-BOCCTAaHOBUTE/IbHbIE CBOMCTBA BELLLECTB.

OCHOBHbIE KNACChl HEOPraHNYECKMX CoenmHeHniA. OKCWapl: KUCNOTHbIE, OCHOBHbIE, aMGPOTEPHbIE, ConeobpasytoLLme,
6e3pasnunyHble. KNcnoTbl: CunbHble, cpenHue, cnabble, 0OHO- 1 MHOFOOCHOBHbIE, BECKMCNIOPOOHbIE U
kucnopogpoconepxame. OCHOBaHWS: CUMbHbIE (LWENoYn), cpenHue u cnabble. AMcboTepHble rugpokcnapl. Conw:
HopMarnbHble (CPeLHuNe), KUCble U OCHOBHble. HoMeHknatypa, nonyyeHune u ceoictea. lNpumeHeHwe.

CrpaHnua 4 13 26.




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

OKucnnTENbHO-BOCCTAHOBUTENBHbBIE peakuunn. BaxHenwumne okncnnutenn n BOCCTaHOBUTENN. Me)KMOﬂeKyﬂﬂprle n
BYTPUMONEKYNAPHbIE OKNCTNTE/IbHO-BOCCTAHOBUTE/IbHbIE peakunn. Peakuwnn ancnponopunoHnpoBaHUA. MeTton
3NEKTPOHHOIo 6anaHca. 3Ha4yeHne OKUCNNTENbHO-BOCCTAHOBUTESbHbIX peaKLl,VIVI.

Tema 2. CTpoeHue aToma U XMumMnyeckasi CBsi3b.

CocTtaBHble yacti atoma - 94p0 (MPOTOHbI, HENTPOHBI), ANEKTPOHbI, UX 3apsaa 1 Macca. KesaHToBbIE Yncna: rnaBHoe,
opbuTanbHoe, MarHNTHOE, CNMHOBOE. ATOMHbIE opbuTanu. MHOroanekTpoHHble atombl. MpuHumn Maynu. Mpaswno
XyHoa. MakcmmanbHoe YACNO 3NEeKTPOHOB Ha SHEPreTUYeCKMX YPOBHSAX U NOLYPOBHSX.

Mepuopnunyeckmnin 3akoH L. V. MeHoeneesa, coBpeMeHHast oopMynnpoBka. Puamyeckunii CMbICN NOPsILKOBOro HoMepa
anemeHTa. MNeprnoamyeckas cmctema aNEMEHTOB M ee CBA3b CO CTPOeHreM atoma. [locnenoBaTenbHOCTb 3an0NHEHWS
9NEKTPOHHbIX 06onoYek atoMoB. CTPyKTypa Nepuoanyeckol CUCTeMbl: Mepunoabl, rpynnbl U NOArpynnbl. SNEeKTPOHHbIE
cemencTea s-, p-, d- u f-anemeHToB.

KosaneHTHas cBs3b. OCHOBHbIE MONOXEHNS MeTOAa BaneHTHbIX ceaselt (BC). CeoicTBa KOBaNeHTHOM CBA3N:
HarnpaBneHHOCTb, HAChIWAEMOCTb. O-, TI-CBA3W. TuMbl rmbpranaaunm atoMHbIx opbuTtaneli n CTpykTypa MOneky.
MonsipHast n HenmonsipHas koBaneHTHas cBsidab. OCHOBHbIE MONOXEHUS METOAa MONEKYNsSIPHbIX opbutanein (MO).

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

Tema 3. XuMnueckas TepmoavnHaMMkKa U KUHeTuka.

OCHOBHbIE NMOHATUS XMMUYECKOM TepMoanHaMuKu. MepBolii 3aKoH TepMoaMHaMUKK. DHTanbnus. 3akoH Mecca un
cnepncTsue 13 Hero. PacyeT TennoBbiX 30PeKTOB XMMUYECKUX peakumit. Peakuun ak3oTepMmyeckue v
aHAoTepMMYeckme. SHTponus. BTopoii 3aKoH TepMoAMHAMUKUN. PacyeT N3MEHeHNs SHTPOMNMM B XMMNYECKMX peakLusx.
CBobopnHas aHeprus mb6ca, camonpon3BofbHbIE Y HECAMOMPOW3BO/bHbIE MPOLIECCHI.

Xumnueckas knHetuka v katanua CKopoCTb XMMUYECKMX peakumii u doakTopsl, ee onpenensiowme. ObpaTumble u
HeobpaTUMbIe XMMUYECKIME NpoLiecChl. XMuyeckoe 1 ¢ha3oBoe paBHoBecre. dakTopbl, BO3LEWCTBYOWME HA
Xumndeckoe pasHoBecue. Katanusatopbl. CyWHOCTb KaTanMTUHecKoro LeicTBrs. [[OMOreHHbI 1 reTePOreHHbIN
katanus. MetoLbl NOBbILEHNS 3IEKTUBHOCTY TEXHONOMMYECKMX NMPOLIECCOB 3a CHET MCMONb30BaHMUS KaTannsaTopos.

Tema 4. PacTBOpbI.

PacTBopbl. Cnocobbl BbipaxkeHmWii KOHLEHTpauUmm pacTBopoB. PacTBopbl HE3NEKTPONUTOB U X CBOMCTBA. PaBHoBecHs B
pacTBopax aneKTponnToB. Teopus aNneKTponnTMYeCcKon guccoumaumm. Boga kak pactsopuTenb, BOLONOArOTOBKA.
BonooponHbii nokasaTtens 1 ero BAMSHWE Ha X04 TEXHONOrM4eckux npoueccos. 'maponns coneit. OCHOBHbIE cnyyaum
ruaponusa conem.

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

Tema 5. MNanbBaHUYeCKMe 3N1eMEHTbI U PO HanpsXeHUin MeTannos.

OneKkTpoaHble noTeHumanbl. Bo3HMKHOBEHME NoTeHUmnana Ha rpaHvle Metann - pactsop. BooopoaHbli anekTpoa.
CraHpapTHble 3NeKTPOoLHblE NOTEHUMANbl. DNEKTPOXUMNYECKUIA PSS HANPSXEHUA MeTannos. YpasHeHne HepHcTa.
anbBaHW4ecknin anemMeHT BonbTa. ManbBaHWyeckuii anemeHT Skobu-LaHnans. KoOHUEHTPaLWOHHBIA ranbBaHNYECKNi
anemeHT. 3J1C ranbBaHNYecKoro anemMeHTa.

Tema 6. Koppo3sus metannos.

Buabl koppoaun Metannos. Kopposusi xumMmuyeckas 1 anekTpoxummyeckas, ux ocobeHHocTn. Cxema anekTpoXUMUYeCKoi
KOppo3uun. AHOLHOE OKUCNEHWE MeTanna 1 KatogHas nenonspusaums. Buabl nenonspusaumm: KUCnoponHas u
BoLopoAHas. Kopposums npu KOHTaKTe OBYX METANNOB. 3awuta METANNOB OT KOPPO3nU. AHOLHbIE 1 KATOAHbIE
3alMTHbIE METANNNYECKME NOKPbITUS. DNEKTPOXMMUYeckas 3awmta. Meton npotekTopos. VIHrMbutopbl Kopposuu.

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

OneKTpoNn3 pacnnasoB 3NEeKTPONTOB. DNEKTPONN3 PACTBOPOB 3NEKTPOMTOB C PACTBOPUMBIM Y HEPACTBOPUMbIM
(MHepTHbIM) aHoAoM. [NocnefoBaTenbHOCTb Pa3pPsAaKM MOHOB B pacTBOPAX U pacnnasax aNeKTPoAnToB. 3aKOHbI
3MeKTPONun3a: Nepsbiii, BTOPOI 1 06beANHEHHbIN 3akoHbl Dapanes. MpumeHeHne anekTponusa. M'anbBaHuyeckmne
NoKpPbITHS.

Tema 8. O6LLMe cBOMCTBA METaNNOB.

Obwas xapaktepuctuka MeTannos. lNonoxeHne MeTannoB B NEPUOLNYECKON cMCTEME aneMeHToB. Knaccudpmkauums
MeTannoB. XvMuyeckas CBs3b B METANNax U cnnaeax. Tunbl kpuctannmyeckol pewetku. Obwme domanyeckme cBoicTea
MeTannoB. XMMuyeckas akTMBHOCTb METANNOB. XapaKTEPUCTNKA METANNOB Pa3NNYHbIX 3NEKTPOHHbIX CEMENCTB.

Tema 9. BoicokoMonekynsipHbie coe BUHEeHUs.

OneMeHTbl opraHmyeckoi xumun. OCoBEHHOCTU, CTPOEHNE U KNACCUGUKALMS OpraHNYecKx CoefmHeHui. Monumepsl 1
onuromepbl. OpraHuyeckne 1 HeopraHnyeckue nonumepbl. MeToabl NONyYeHNs NONUMEPOB: NONAMMEPU3aLns,
nonuKoHaeHcauus, cononnmepmaauus. CTpoeHre n ceoictea nonumepos. MonekynsipHas Macca nonMmMepos.
3aBUCKMOCTb CBOWCTB NMONMMEPHbIX MaTEPMANOoB OT COCTaBa M CTPYKTYpbl. Micnonb3oBaHme NonnMepHbIX Matepuanos B
COBPEMEHHbIX TEXHONOMMYECKMX npoLeccax. MNepepabotka nonumepos. BaxHelwumne nonMMepbl: NONNSTUIEH,
MONUNPONWIEH, NONMBUHUAXNOPUA, TEPNOH (chToponnacT-4), NONMMeTUNIMETakpunaT.

Tema 10. Mpepmet n 3apaumn 3KONOrun.
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Mporpamma gucumnnuHbl "Xumns n akonorus"; 15.03.01 "MawuHocTpoeHue".

Mpenmet akonoruun. MecTo aKonorum B CUCTEME eCTECTBEHHbIX HayK. 3a1a4uM aKoNornm: obleTeopeTmyeckme 1
npviknagHble. KONorvs Kak Hayka u coumansHoe NoHsTre. Mictopus cTaHOBNEHUst aKonorum kak Hayku. CTpykTypa
akonorum, obuas n npuknanHas skonorusi. OCHOBbl 9KONOrMYECKOro MMPOBO33PeHs. 3HaYeHne 3KONorM4eckoro
obpasoBaHms.

Tema 11. O6LL,as 3KONOrnS.
dkocucrema.

YpoBHU 61onornyeckoi opraHmaaumm 1 skonorus. Baanmogencteue opraHnama n cpenbl. KOnormieckue oaktopsi.
Apantaumns opraHuamoB. JlumMuTupytolwme akonorndyeckme gaktopbl. buonormyeckue coobuwectsa. buoueHos, 6uoton,
6rioreoLieHO3 (aKOCMCTEMA).

YueHue o buocgoepe.

Burocdpepa - rnobanbHas akocuctema 3emnu. Obwas xapaktepuctuka brocdepsl. Yuerne B.W. BepHanckoro o
6roccpepe. OcHOBHbIE HanpaeneHus aBonoLuMmn buocdepbl. BuopasHoobpasve brocdepbl Kak pe3ynbTaT ee
asonoumm. MNoHsiTne 06 akocepepe. Hoocdhepa kak HoBasi cTaaus aBontoLmnn Brocgpepsl.

SKonorust Yenoeeka.

BuocounansHas npupona Yenoseka n akonorus. MNMprupoaHbie pecypcbl 3eMNN Kak TMMATUPYIOWNA (PakTop BbIXUBAHUSA
yenoseka. AHTPOMOreHHbIE 3KOCUCTEMBI.

Tema 12. AHTponoreHHble BO3AeNCTBUSA Ha 6uoccpepy.

Knaccundomkaumns 0CHOBHbIX BUAOB aHTPOMOreHHbIX BO3AEACTBUA. OCHOBHbIE MCTOYHMKU 3arpsa3HeHnin aTMoOCchepHOro
Bo3ayxa. PernoHanbHble 1 rnobansHble 9Konormyeckne NOCNeAcTBUS 3arpsa3HeHns aTMocgpepsbl: obpasoBaHue cMora,
"NapHNKoBbIA adpdpekT", paspyllieHrie 030HOBOrO Cos, BbiNaAeHne KUCNOTHbIX AOXAeN.

AHTpONOreHHbIe BO34ENCTBMS Ha rnapocdepy n nutocdepy. OCHOBHbIE MCTOYHMKU 3arpsa3HEeHUs rmapocaepb!.
SKonormyeckue NocneacTBns 3arpsa3HeHns NPUPOaHbIX BoA. Ka4yecTBo MOBEPXHOCTHbLIX 1 N0A3eMHbIX BOA. OCHOBHbIE
WCTOYHVKU 3arpsi3HEHNS NMOYB. 3arpsisHeHre NeCcTUUMLAMI, MUHEPANbHBIMY yA0OPEHNAMU, HEGDTBIO 1
HegoTenpooykTamu.

Ocobble B1Ibl BO3LENCTBUIA HA Buocgepy.

3arpsisHeHue cpeabl 0TX04aMM NPOU3BOACTBA W NoTpebneHusi. MexaHnyeckume, ouanyeckue, buonornyeckme
3arpsAsHUTENU. SKCTpeManbHble BO3AencTBus Ha Brocdepy. BnnsHue ypbanusaumm Ha 6rocchepy. BnnsHue
VIOHV3VPYIOWETO M3yYeHWsl Ha 06 beKTbI OKPYXaolen cpenbl.

OcHoBHbIE NPVHLMMbI OXPaHbl OKpyXatowel cpeapl U paunMoHanbHoro NpMpoaononb3osaHns. HopMuposaHve kavectea
oKpy>Xatolei cpefbl. DKONOrM4ecKuii MOHUTOPWHT.

Tema 13. X0351MCTBEHHbIN MEXaHM3M NMPUPOAONO/Ib30BaHUS M OXpaHbl OKpYyXaloLlen cpeabl.
MpupoaHble pecypcbl U paLmoHanbHoOe NPUPOLoNoNb30BaHNE.

Buabl npvponononb3osanust. MNprpoaHble pecypebl 1 nx knaccugoukaums. OCHOBHblE HAMPaBNEHUS PaLMOHANBHOTO
NMPUPOLONONb30BaHUS.

OKOHOMMYECKNE OCHOBbI npmnpoaoononb3oBaHuA.

OCHOBHbIE NPVHLMMbI 11 3NIEMEHTBI 3KOHOMUYECKOr0 MexaH1u3aMa NpupoLonoNb30BaHUS 1 OXPaHbl OKPYXarolen cpeibl.
SKON0ro-3KOHOMUYECKMI YyHEeT NMPUPOAHBIX PECYPCOB 1 KOHTPOJb PaLMOHANbHOMO NX UCNONb30BaHusl. MNMoHsTMe 0
KOHLIeNLMM 9KONOro-3KOHOMUYECKOr0 YCTONYMBOro pasBuTus.

OpraHn3aunoHHO-NPaBOBbIE OCHOBbI OXPaHbl OKPYXaKLWen NPUPOLHOM Cpefbl U PaLUOHaNBHOIO
NPUPOLOMNONb30BaAHUS.

WNcToyHukm skonorvyeckoro npaea. 'ocyAapCTBEHHbIE OpraHbl OXpaHbl OKpyXatowel cpeabl. IKonornyeckas
cTaHmapTusaums. dkonormdeckas akcrneptnaa u OBOC. SKONOrnyeckunin MEHELXXMEHT, ayanT U cepTugouKaLms.
SKOMNOrM4YecKnin KOHTPOJb U 0BLWECTBEHHbIE 3KONOTMYECKNEe ABUXEHUS. DKoNornyeckasi OTBETCTBEHHOCTb 3a
3Konornyeckre npaBoHapyweHns. MexoyHapoaHoe COTPyAHUYECTBO B 06/1aCTy oXpaHbl OKpyXatolei cpenbl.
Tema 14. Skonorumyeckas 3alluTa M OXpaHa OKpyXaloLLLel cpeabl Ha NpeaAnpPUATUSX.

WNHxeHepHas akonorvyeckas sawura.

MprHUMIManbHble HANPAaBNEHUS MHXEHEPHOW 3aLUMThl OKpYXalowwer cpefpl. 9Konornsaums nponssoacTaea. 3awmra
atMocdhepbl OT 3arpsAsHeHnin. O4MCTKa NPOMbIWNEHHBIX U BbITOBLIX CTOYHBIX BOA. MeToAbl 04MCTKU. 3awmTa nouys.

BrotexHonorun B oxpaHe okpyxatower cpenbl. OCHOBHbIe HarnpaBneHns 6e30TX0AHbIX U MaIOOTXOAHbIX TEXHOMOTUIA.
MeTonbl nepepaboTkn MPOMBIWNEHHbLIX OTXOA0B.

OxpaHa okpyxatowei cpefbl Ha NPeanpuUsATHSIX.

B3aumogeiictene B cucteme "TpoMbiwneHHOe Npeanpustne - okpyxarwouas cpega”. dkonornyeckas oueHka
nNpon3BOACTBEHHbIX Npeanpuatuin, OBOC. Skonornyeckas akcnepTmaa.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)
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Mporpamma gucumnnuHbl "Xumns n akonorus"; 15.03.01 "MawuHocTpoeHue".

CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMN C YKa3aHUeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U HOPM KOHTPONS X OCBOEHUS

dopma KoHTpons OueHuBaembie
KOMMeTeHuUn

dran TeMmbl (pa3pernbl) AUCLUMUHBI

Cemectp 1
TeKyLLMI KOHTPO/Ib

1. KucnotHo-0CHOBHbIE U OKMCNNTENBHO-BOCCTAHOBUTENbHbIE
CBOWICTBA BELLECTB.

2. CTpoeHMe atoma 1 XuMn4yeckas cBs3b.

4. PactBopbl.

5. FanbBaHMYeCcKne aNEMEHTbI 1 PSAL HANPSXEHWIA METanmnos.
6. Koppoausi metannos.

7. OneKkTponu3 pacTeBOPOB M PacnnaBoB 3NeKTPONNTOB.

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

. CTpoeHue atoma 1 xmmmnyeckas CBs3b.

. XMmyeckas TepMoamMHamMmka n KUHeTrKa.

. PactBopbl.

. FanbBaHW4Yeckune aneMeHThbl 1 psa HaNPsSXXeHU MeTansos.
. Kopposus metannos.

. OneKkTponn3 pacTBOPOB M PacniaBoB 3N1EKTPONNTOB.

. BoicokoMonekynsipHble coeAnHeHus.

. KncnotHo-oCHOBHbBIE 1 OKMCNUTENBHO-BOCCTAHOBUTESbHbIE
BOWCTBA BELLECTB.

. CTpoeHue atoma n xummnyeckas Cs3b.

. XvMmnyeckas TepMognHaMuka 1 KNHeTmka.

. PacTeopbl.

. FanbBaHWyeckne anemMeHTbl U psLo HaANPSXEHUA METANNOB.
. Koppoausi metannos.

. ONeKTponu3 pacTBoOpPOB 1 PacniaBoB 3N1EKTPONUTOB.

. Obwue ceoicTBa METaN/OB.

. BoicokomonekynspHble coeanHeHns.

. KNCnoTHO-0CHOBHbIE 1 OKUCIUTENbHO-BOCCTAHOBUTENbHbIE
CBOICTBA BELLECTB.
2. CTpoeHmMe aToMa u xummn4eckasl CBsi3b.
4 KoHTponbHas OMK-1 3. XuMmnyeckasi TepMoanMHaMumKa v KMHeTuka.
paboTa 4. PactBopbl.
5. ManbBaHMYecKne 3NEMEHTBI U PSiL HANPSXEHWU A MeTannoB.
6. Koppoaunsa metannos.
7. OneKkTponua pacTBOPOB M pacnnaBoB 3N1eKTPONNTOB.

NabopaTopHble
1 paboThl OfK-1

o |McbMenHas pabota|qyqy

3 [TectuposaHue OrK-1

= OOONOAPRLWNO =m[ONOOTPAWN

SK3aMeH OlK-1, OrK-4, NMK-16

CemecTp 6
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Mporpamma gucumnnuHbl "Xumns n akonorus"; 15.03.01 "MawuHocTpoeHue".

dopma KOHTpons OueHuBaeMble
dran KOMNETEHLIUM TeMmbl (pa3pernbl) AUCLUMUHBI
TeKyLL M KOHTPOJIb
11. O6bwas akonorus.
NabopaTtopHble 12. AHTpOnoreHHble BO3AENCTBUS Ha Buocagepy.
1 OriK-4 , MNK-16 o
paboTbl 14. Skonornyeckas 3awmra n oxpaHa okpyXxaruein cpenbl Ha
npeanpuaTnSX.
10. MpenmeT n 3agaym aKonormnm.
11. Obwas akonorus.
12. AHTponoreHHble BO34eNCTBNSA Ha Brocdepy.
2 |TectmpoBaHue OriK-4 , MNK-16 13. X034iCTBEHHbI MEXaHU3M NPYPOAONONb30BaHNS N OXPaHbl
okpyxatouein cpebl.
14. Skonormnyeckas sawmra 1 oxpaHa okpyXxarowein cpenpbl Ha
npeanpusaTUsX.
3ader Or1K-1, OlK-4, MNK-16

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax ux oopmMupoBaHus,
onucaHue wkKan oueHnsaHus

Kputepum
Popma OL,eHUBaHUA 3ran
KOHTpOns
OTnn4HO XopoLuo Y nosn. Heyn.
Cemectp 1
TekyLLUA KOHTPONb
Na6opatopHble |ObopynoBaHme u O6opynosaHue 1 Ob6opynosaHue u O6opyLnosaHue n
paboTbl METOAbl MCNOMb30BaHbl (METOAb! NCMOMNb30BaHbI [METOALI HACTUYHO METO bl UCMONb30BaHbI 1
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMNONb30BaHbI HenpaBWibHO.
npesocxoaHas MposiBneHa xopowas  |[npasunsHo. MNposeneHa |[MposiBneHa
TeopeTumyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NoAroToBKa. MOAroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoanmble HaBblkn  [HeobxoauMble HaBbikM  |NOArOTOBKA. NOAroToBKa.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxoomMMble HaBbIKY
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4aCTUYHO N YMEHUS HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOEHbI. PesynbTart Peaynbtat
MONHOCTBLIO B OCHOBHOM nabopatopHoiit paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4aCTMYHO HE COOTBETCTBYET €€
LensM. LensmM. COOTBETCTBYET €€ LensM.
uensm.
MNMucbmeHHas  |[paBunbHO BbINOMHEHDI |[1paBuabHO BbINONHEHA (3a0aHuns BbINMOMHEHbI  (3a0aHWS BbINOMHEHD
pabota BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HaMoNoBKHY. [MEHEE YEM HAMOMOBUHY.| 2
lMpooemoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKWIA YPOBEHb MpucytcTByloT cepbé3aHble owmnbKu. Hey0OBNEeTBOPUTENbHbIN
BNageHNs MatepuanoMm. (HesHauynTenbHble MNpoLeMOHCTPMpPOBaH  |ypOBEHb BNageHNs
MposiBneHsbl ownbKm. YOOBNETBOPUTENbHBIA  [Matepuanom.
NpeBOCXoAHbIE MpooeMOHCTPMPOBaH  [ypoBEHb BNageHUs MposiBneHs
CnocobHOCTM XOpOLWWiA yPOBEHb mMarepvanom. He[oCcTaTo4HbIE
NPVUMEHNATb 3HaHNA 1 [BnageHus matepuanoM. |[posiBneHbl HU3KKe cnocobHoCcTM
YMEHUS K BbINONHEHUIO |[posiBNeHbl cpefHne  |cnocobHocTH NMPUMEHSATbL 3HAHNA U
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATb 3HAHNA U [yMEHUS K BbIMOMHEHWIO |KOHKPETHBIX 3a4aHWiA.
YMEHMS K BbINOMHEHUIO [KOHKPETHbBIX 3a4aHWUIA.
KOHKPETHbIX 3a0aHWI.
TecTtupoBaHue |86% npasuibHbIX Ot 71% b0 85 % Ot 56% 0o 70% 55% npaBunbHbIX
oTBeToB 1 Honee. NpaBWbHbLIX OTBETOB.  [MPaBUNbHbLIX OTBETOB.  |OTBETOB U MEHEE. 3
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHasg ([MpaBunbHO BbiNonHeHbI [[1paBuibHO BbINONHEHA (3a8aHus BbIMONHEHbI  |3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMoONOBKHY. |[MEHEE YeM HaMonoBuHy.| 4
MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOTO 3HaumTenbHble Npobenel
crucTeMaTm4eckoe un y4eBOHO-MPOrpaMMHOro  [y4ebHO-NPOrpPamMMHOro (B 3HaHNAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycrnewHo [matepvana B o6beme, |y4ebHO-NpOrpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbIMONHWN HeobXx04MMOM Onst marepwuana, gonycTtun
maTtepuana, ymeHue npeayCcMOTPEHHbIE JLanbHewen y4ebbl M [NpUHUMNNANBHBIE
CBOOOOHO BBIMONHATL  |MpOrpamMolt 3afaHns, |npencroswei paboTel  [OWMOKW B BEIMONHEHWN
3agaHus, YCBOW OCHOBHYIO no npodgoeccuu, NpeayCMOTPEHHbIX
npeLyCMOTPEHHbIE nntepartypy, crnpasuncs ¢ Nporpammoin 3a8aHni n
nNporpamMmoi, yceomn  |peKOMEHLOBAHHYIO BbINONHEHNEM 3aaHui, [He cnocobeH
OCHOBHYIO nuTeparypy 1|nporpammoi NpeLyCMOTPEHHbIX NPOLONXuUTb 00yyeHne
3HaKOM C OMCUMNAWHBI, NOKasan |nporpaMMoii, 3HakKoM C (Mnv NpucTynnuTb No
JOMONHUTENBbHOM cuctemMatmnyeckun OCHOBHOW NuTeparypou, |oKoH4aHUn
nuTepaTypomu, XxapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHO0oBaHHOM oucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpamMmoin CMocobeH K ux LMCUMMNIWHBI, [OMYCTWN |AesTensHoCTM 6e3
OVNCUMNAWHBI, YCBOMA  |CAMOCTOSTENBHOMY MOrpewWwHoCTN B OTBETE | AONOMHUTENbHbIX
B3aMMOCBS3b OCHOBHbIX |TOMOMHEHMIO 1 Ha 3K3aMeHe 1 npu 3aHATUI NO
NOHSATWIA OUCLMMNAVHBI B [0BHOBNEHWIO B X04€ BbINOMHEHNM COOTBETCTBYIOWEN
VX 3Ha4YeHun ons HanbHenwel y4ebHoM  |aK3aMeHaLMOHHbIX aucuunnuHe.
nprnobpeTtaemoi paboTbl 1 3apaHuii, Ho obnapaet
npodpeccun, NposiBua  [mpogoeccroHasnbHown HeobX0aMMbIMU
TBOpYECKMe [eaTenbHOCTN. 3HaHUAMU ONS UX
cnocobHocTn B ycTpaHeHns noa
NMOHUMAaHWK, N3N0XEHWM PyKOBOLCTBOM
1 NCMONb30BaHNN npenogasaTens.
y4ebHO-NPOrpamMMHOro
maTepuana.
CemecTp 6
TeKywWUin KOHTPONb
NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHue 1 ObopynosaHue u
pabothl MEeToAbl MICNONb30BaHbl (METOAb! NCMONb30BaHbI [METOAbI HACTUYHO MEeTObl UCMONb30BaHbI 1
npasunbHo. NposiBneHa (B 0CHOBHOM NPasubHO. [MCMONb30BaHbI HenpaBwbHO.
npesocxogHas MposiBneHa xopowas  |npasunbHoO. lNposieneHa |lposiBneHa
TeopeTumyeckas TeopeTnyeckas yOOBNETBOpUTENbHAS  |HEYLOBNEeTBOPMTENbHAA
NnoaroToBka. MOAroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoaumble HaBblkn |HeobXxonuMble HaBblky  [MOAFOTOBKA. NoAroToBka.
W YMEHWS NOMHOCTBIO (U yMEHWs B OCHOBHOM  [HeobxonmMmble HaBblk  |HeobxoamMble HaBbIKK
0CBOeHbI. PesynbTat  |0cBOEHbI. PesynbTar N YMEHMNS 4aCTUYHO N YMEHUS HE OCBOEHbI.
nabopatopHoii paboTbl |[nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  [PeaynbTat
MONTHOCTbIO B OCHOBHOM nabopaTopHoii paboTbl |[nabopatopHoii paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBETCTBYeT eé
Lensm. Lensam. COOTBETCTBYET €€ Lensm.
uensam.
TecTtupoBaHue |86% npaBuibHbIX Ot 71% b0 85 % Ot 56% 0o 70% 55% npaBunbHbIX
oTBeTOB 1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |OTBETOB U MEHEE. 2
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
3auteHo He 3auteHo
3auer Ob6yuarowwpmitica obHapyXun 3HaHne OCHOBHOro  |Obyyatrowuincs 0bHapyXunn 3HaYUTENbHbIE

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

HeobX04MMOM Ons fanbHeiwen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun

npeacrosien paboTbl MO CNeUNanbHOCTY, NPVHUMNANbHbIE OWWOKM B BIMOMHEHN

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

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

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

Cemectp 1

TekyLLU KOHTPONb

1. JTaBopaTtopHble paboTbi

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

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

1.1. NabopatopHas paboTa "OCHOBHbIE KNACChl HEOPraHNYECKNX COeaNHEHMIA".

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

Bonpochl k 3awmTe nabopatopHoi paboTbl.

1. Knaccudprkauus HeopraHmiyeckux Coe aUHEHNIA.

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

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

4. Kucnotbl: knaccudprkaums, nonyyeHne, HoOMeHKNaTypa, CBOMCTBa.

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

1.2. NabopartopHas paboTa "OKUCNMTENBHO-BOCCTAHOBUTENBHbIE peakumnm”

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

1. Kakme peakumm Ha3biBaIOTCSH OKUCNUTENIbHO-BOCCTAHOBUTENbHLIMA?

2. Y10 Takoe oKMCAuTENb, BOCCTAHOBUTENb, CTEMEHb OKUCNEHUSA?

3. Kakne npouecchl HasblBalTCA OKUCIEHNEM, BOCCTAHOBNEHMNEM?

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

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

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

Tema 2. CTpoeHue atoma 1 xmuMmyeckas CBsi3b

Na6opatopHas paboTta "CTpoeHne aToMa. DNeKTPOHHbIE CEMECTBA 3N1EMEHTOB."

ConepxaHue nabopatopHoit paboTbl: 03HAKOMNEHME CO CBOMCTBAMU 3/IEMEHTOB, OTHOCSIUMUXCS K 3N1EKTPOHHbIM
cemencTeam s, p, d, U UX COEANHEHWIA.

Bonpocebl k 3awute nabopatopHoit paboTbl.

1. KBaHTOBbIE YMCna: rnaBHoe, opbuTanbHoe, MarHUTHOE U cnMHOBOe. YTo onpedenseT kaxaoe u3 aTux Yucen? Kakue
3HAYEHNS MOTyT NPUHMMATbL KBAHTOBbIE Ynucna?

2. CchopMynnpyinTe NpUHUMMbI 3aroNHEHNS 3NEKTPOHHbIX 060N04YEK aTOMOB 1 NOSICHUTE UX NPUMEpPaMu.

3. OneKTPOoHHble CeMeCTBa 3NeMEHTOB: S, p, d, f - anemMeHTbl. OnpeaeneHve, obwme GOPMyNbl U UX PaCTONOXeHWe B
Tabnuue O.1. MeHoeneesa.

4. 3anucatb 3M1eKTPOHHbIE KOHpUIypaLuun creayowmx aToMoB 1 rpadonyeckue n3odbpaxeHns nx anekTPoHHbIX (OPMY B
HOpManbHOM U BO3BYXXAEHHOM COCTOSIHUSX:

s - anemeHToB Mg, Ca, Sr, Ba,

p - anemeHTOB P, S, Si,
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d - anemeHToB Mn, Fe, Co, Ni.

Tema 4. PacTsopbl.

NabopatopHas paboTa "MMaponna conei”

ConepxaHue nabopatopHoit paboTbl: N3y4YeHne rmaponnsa conei.

Bonpochl k 3awmTe nabopatopHoit paboTbl.

. Y10 HasbIBaeTCSa rMaponnu3om conemn?

. Kakne conun nogsepratorcs rugponuay?

. Kakue conu He noggepratotcs rugponusy? MNpueennTe npuMepsl.

. MpuBennTe NpuMepbl rMApPoNIM3a coneli no KaTnoHy, Mo aHWOHY, MO KATUOHY 1 aHUOHY.
. OnHOCTyneHYaThI 1 MHOrOCTYNEeHYaTbI rMaponm3.

. Kakne dpaktopbl BIMAIOT Ha CTENeHb rmaponnsa conen?

. Hannwwre YpaBHEHUA peaKLu/u7| rmoponnsa B MONeKynsapHoM, NOHHOM 1 COKpalweHHOM MOHHOM Buae aOns cnenyowmnx
conen: Kap60HaT HaTpWUA, Xnopuna Hatpusd, auetat aMMOHUA.

NOoO O~ WD =

Tema 5. ManbBaHUYecKre aNeMeHTbI 1 P HANPSIXXEHUI METANNOB.

NabopatopHas paboTa "lManbBaHUYeCcKne 3NEMEHTHI".

CopnepxaHue nabopaTopHoi paboThl: 03HAKOMIIEHME C YCTPOWCTBOM U PpaboToi ranbBaHNYeCKMX 3NIEMEHTOB.
Bonpocebl k 3awute nabopatopHoit paboThbl.

1. O6bsicHUTE 06pa3oBaHMe OBOMHOrO NEKTPUYECKOro CNos Ha rpaHuLe MeTann - pacTBop, BOSHUKHOBEHWE
3NEeKTPOAHOro NoTeHumana.

2. Y10 Ha3bIBaeTCA CTAHOAPTHLIM 3N1IEKTPOOHBIM NOTEHUMANOM MeTanna?
3. Pso HanpsixeHuin meTannoB. Kakue BbIBOLALI MOXHO cenatb U3 MONOXEeHNs MeTanna B psaay HanpsxeHnin?
4. Y10 Ha3bIBaeTCs rafibBaHN4ECKNM 3/1IEMEHTOM?

5. Tvnbl ranbBaHNYECKKX 3NIEMEHTOB: ra/ibBaHWYECKNIA aneMeHT BonbTa, Skobu-aHnans, KOHUEHTPaUVOHHBIN
ranbBaHUYeCcKuin anemeHT. [NprBeonTe NpMMepbl.

6. Kak no doopmyne HepHcTa onpenenntb 3Ha4eHne paBHOBECHOIO 9NEKTPOAHOrO NoTeHUmana metanna?
7. Kak paccuntbiBaetca 9JC ranbBaHn4yeckoro anemeHTa?
8. B 4eM otnnume ranbBaHn4eckoro anemeHTa Akobu-Iannansa ot snemeHta Bonbta?

Tema 6. Koppo3aus meTtannos.
NabopatopHas paboTa "Kopposusi metannos"

CopepxxaHue nabopatopHoli paboThl: 03HAKOMIEHME C Pa3NNYHBIMU BUOAMUN SNEKTPOXUMUYECKON 1 XMMUYECKOM
KOppPO31Kn MeTasnoB.

Bonpockl k 3awmTe nabopatopHoiit paboTbl.
1. Yo Takoe koppo3ns metannos? Kakvne Buabl koppoaunm metannos Bel 3HaeTe?
2. B 4eM 0TAMYMS XMMNYECKOW 1 3NEeKTPOXNMNYECKON Koppo3um?

3. Uto npencrasnsiet coboin xummyeckas kopposms? B kaknx cpegax oHa npotekaeT? MNpuBenute npuMepbl U ypaBHEHNS
peakuuii ra3oBoli KOPPO3MU 1 KOPPO3MM B HESNEKTPONUTAX.

4. KakoB MexaHu3M aNekTPOXMMUYECKO Koppoaun? Buasl oenonsipusaumu.

5. Cxema anekTpoxmmMmyeckoi Koppoaum. Kak HasbiBaeTcsi IpoLecc 0TBOAA 3NEKTPOHOB C KaTOLHbIX yHacTKOB Mpw
3NEKTPOXMMUYECKON KOPPO3NMN?

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

Tema 7. OnekTponns pacTBopOB 1 PacrnnaBoB 9M1EKTPONNTOB.
NabopatopHas paboTa "OneKTPonn3 pacTBoOPOB U PacriaBoB 31eKTPoNMToB"

CopnepxaHue nabopatopHoi paboTbl: 03HAKOMIEHUE C SNEKTPONM3OM BOLHbIX PACTBOPOB C PACTBOPUMBIM 1
HepacTBOPMMbIM aHOLOM, MOYYEHNEe LIMHKOBOFO MOKPbLITUS.

Bonpochl k 3awmTe nabopatopHoi paboTbl.

1. Uto Ha3biBaeTCs anekTponusom? Buapl anektponuaa.

2. Kakve npouecchl NpoTekatoT Ha anekTpoaax npw anekTponuae pacnnasa xiopuaa Hatpusa?

3. KakoBa nocnenoBatensHOCTb paspsana KaTMOHOB Ha KaTone Npuv 3NeKTponM3e BOOHbIX PacTBOPOB CONnemn?

4. KakoBa nocnepnosatenbHOCTb paspsAa aHVOHOB Ha aHOAE NPU 3NeKTPONM3e PAacTBOPOB CONeER C MHEPTHBIM aHOAOM?
MpuBeamTe NpuMepbl MHEPTHbLIX aHOLOB.

5. Kak npotekaeT anekTponn3 BOOHbIX PaCTBOPOB COMEN C aKTUBHbIM (PACTBOPMMbIM) aHOAOM?

6. [latb GhOpMyNMPOBKM U 3anucatb MaTeMaTUYecKn NepBhbIii, BTOPOI 1 06 beANHEHHDBIV 3akoHbl Papaaes.
7. NpuMeHeHne anekTponunaa.

2. NMucbmeHHas paborta

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

MpvMepbl 3a8aHUA ANsi TIMCbMEHHOW paboThl.
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Tema 1. PeakunoHHas cnocobHOCTb BELECTB.

1. CocTaBbTe ghopMmynbl coneit: rugpokcoxnopuaa meau (1) n rugpogpocepata 6apusi. HanvwmTte ypaBHeHNsS peakuuii
NpeBpaLLeHnst aTUX CONeR B CpeaHVe Conu.

2. CocTaBbTe hopMynbl aurnapodoocdata kanbumsi, rugpokcoxnopuia xpoma (1), kapboHarta kanusi.
3. Hannwwute ypaBHeHne peakummn npespateHve rugpokcoxnopuaa xpoma (l11) 8 xnopua xpoma (lll).

4. Vicxons 13 rugpokcuia Kanbuys u gooCcgOpHOR KUCNOTbI, COCTaBbTe (DOPMYIbl BCEX TEOPETUHECKU BO3MOXHbIX COME,
Ha30BUTE UX MO MEXLYHAPOOHOV HOMEHKATYPE.

5. PacctaBbTe KO3(PPULMEHTHI B YpaBHEHUN peakumn METOLOM 3/1IEKTPOHHOIo 6anaHca. Haingute okucnutens u
BOCCTaAHOBUTENb.

Cr(NO3)2+Br2+KOH—-K2CrO4+KBr+KNO3+H20

6. OnpenenvTte TUNbl OKUCINTENbHO-BOCCTAHOBUTENbHbBIX PeakLuit. YKaxunTe OKUCINTENb N BOCCTaHOBUTENb
a. H2S+8HNO3=H2S04+8N02+4H20

b. 2H2S5+H2S03=3S+3H20

c. 2Pb(NO3)2=2Pb0O+4N02+02

d. 3HNO2=HNO3+2NO+H20

e. NH4NO2=N2+2H20

Tema 2. CTpoeHue atomMa 1 XuMm4eckas CBs3b.
1. HanuwwnTe nonHble aneKTPOHHbIE hOPMYbl aTOMOB CNELYIOLLMX 3NEMEHTOB: XPOM, NNATNHA, BONb(paM, Xeneso,
kobanbT, HUKENb, ONI0BO, MapraHeL, paavii, radHuin, repMaHuii, 6pom, BUCMYT.

I/I306pa3v|Te pacnpeneneHne BaneHTHbIX 3/1EKTPOHOB MO KBAHTOBbIM q4yerikam B CTaulMOHapHOM 1”1 BOS6y)K,EI,eHHOM
COCTOSAHUN.

2. YkaxuTte BCe BO3MOXHbIE BaNIEHTHOCTM aTtOMOB Cepbl, hocpopa 1 xnopa B XMMUYECKNX COEQUHEHNSAX

3. KBaHTOBbIE YMCna: rnaBHoe, opbuTanbHOe, MarHTHOE 1 crivHoBoe. [JaTth XxapakTepucTuky, NPUBECTY NMPUMEPSI.

4. Onpegnenute TMn rmbpuansaunm LeHTpanbHoro atoma B monekynax: CH4, BH3, NH3, BeF2, PCI5. Ykaxute
reoMeTpruyecKoe CTPOEHME 3TUX MOSIEKYII.

5. Onpepnenute kpaTHocTb cBa3u metogom MO JIKAO B monekynax: H2, 02, CI2, N2, Br2.

6. Ykaxute Bna csasu B monekynax: KBr, CH4, PCI5, CO, LiCl, LKCI, NaCl, HCI, NH3, NaBr, KF.

7. YKaxuTte, Kakoi BUA XMMUYECKOW CBSA3W peanvayeTcs Mexay atoMammn Sf1eMEeHTOB C NopsakoBbIMu Homepamu 1 1 17,
3n9.

Tema 3. Xumunyeckas TepmognHammka 1 KUHeTuKa.

1. Bbluucnmte namMeHeHne ceobonHo aHeprum Mbbca n onpenenite BO3MOXHOCTb NPOTeKaHns peakuun npu T = 298
K:

Fe2083 (18) + 3H2 (r) — 2Fe(1B) + 3H20 (r)

CraHpapTHble 3Ha4YeHNS TEPMOAUHAMUYECKMX (PYHKLNIA B3STb B CNPABOYHNKE.

2. TeMnepatypHblii KOahpULUMEHT peakunmn paseH 3. OnpenennTe, Kak UBMEHUTCS CKOPOCTb peakLmmn Npwv NoBbIEHUN
Temnepatypbl ot 300 K oo 320 K.

3. PaccuuTaTtb SHTaANbNuIo NpespalleHns rpacduTa B anmaa, ecnm aHTanbnus cropaHms rpadpurta = -393,4 kIx/Monb, a
anmasa = -395,28 kx/monb.

4. Mpun Temnepartype kuneHns beHsona (Tk = 353 K) XnaKocTb U nap paBHOBECHbLI. YeMy paBHa SHTPONUS UCHapeHuns,
ecnu aHTanbnuns ncnapeHns coctasnset 34,3 kIx/monb?

5. Bblumncnutb AG B peakummn n K pasHosecus:
S02 (r) + NO2 (r) — SO3(r) + NO (r)
CraHpapTHbIe 3Ha4YeHNS TEPMOOANHAMUNYECKUX (OYHKLMIA B3ATb B CMPABOYHMKE.

Tema 4. PacTeopbl.
1. Onpenennte mMaccy rugpokcuaa Hatpus, cogepxauytocs B 500 mn ero 1M BogHoro pacrteopa.
2. Onpepnenute BOLOPOAHbIN NokasaTenb (pH) pacTtBopa ruapokcmuaa Kanus, Merowero KoHueHTpauumo 0,01 monb/n.

3. OnpenenvTe NPOLEHTHYIO KOHLIEHTPALMIO pacTBOpa, NoNy4eHHOro npu pacteopeHun 50 r HuTparta cepebpa B 150 r
BOAbI.

4. OnpepnennTe YNCO MONEN CONSHOM KNCNOThI, cogepxauumxcs B 500 mn eé 1M pacTteopa.
5 Onpepnenute T1TP pacteopa, cooepxaiero 4 r NaOH B 200 mn pacTtsopa.

6. I'IleBe,uMTe npuMmepbl conen, KOTOpPble noaseprarnTCya rmaponndy no KatmoHy, no aHMNOHy. Mo KaTUOHY N aHNOHY
OOHOBpPEMEHHO. Hannwwnre YpaBHEHUA peaKqu7|. Kakune conu He nooseprarTcA FI/I,EI,pOJ'II/ISy?

Tema 5. ManbBaHUYeCKre SNEMEHTbI 1 PSA HANPSIXXEHUI METaNNoB

1. CocTaBbTe CXeMy rajibBaHM4eCKoro afieMeHTa Bonbra, O6pa3OBaHHOFO LWHKOBbIM N MarH1MeBbiM 3JIEKTpOOaMW.
Hannwute YpaBHEHNA aNeKTPpOo4HbIX NPOLECCOB.

2. Bblumcnute 3.4.C. ranbBaHNYecKoro afeMeHTa:
Zn/ Zn(NO3)2, 0,1M // Cd(NO3)2, 1M /Cd
Hanuwute ypaBHEHUS 3NeKTPO4HbIX MPOLECCOB, M306pasnTe CXeMy ranbBaHUYECKOro S/eMeHTa.

3AE
CrpaHuua 12 u3s 26. Bl YHH



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

3. CocTaBbTe CXeMbl OBYyX ralbBaHNW4eCKnx 3/1IeMeHTOB, B O4HOM N3 KOTOPbIX Melb 6bina bl Katonom, a B pyrom aHoOooM.
Hanuwunte onsg Kaxanoro n3 sTUx 3N1eMeHTOB 9NIEKTPOHHbIE YpaBHEHWS peakumii, NMpoTeKamwWwnx Ha aHoOe 1 Katode.
Paccuutaite 5.4.C. 3TUX ralbBAHNYECKUX 3NIEMEHTOB A5 CTaHO4apTHbIX YCIIOBUN.

4. Bbluncnute 3.4.C. ranbBaHNYECKOro afeMeHTa:
Mg / MgSO4, 0,1M // CuS0O4, 0,1M / Cu.
HanuwwnTe ypaBHeHNs anekTPOaHbIX MPOLIECCOB, N306pasnTe CXeMy ranbBaHN4YEeCKOro afieMeHTa.

5. CocTaBbTe CXeMy ranbBaHN4eCKOro anemeHTa BonbTa, 06pa3soBaHHOrO MEAHbLIM M LIMHKOBBLIM 3neKkTpoaamu. Hanvwnte
ypaBHEHMS 3NEKTPOLHbIX MPOLIECCOB.

Tema 6. Kopposus metannos

1. XXeneso HaxoouTCs B KOHTAKTE:

a. C ON0BOM;

b. ¢ uMHKOM.

Ykaxute, kakoin meTann 6yneT oOKUCNSTbCS B KAXA0M U3 3TKX Cnyvyaes. HanmwmTte cxeMy KOpPO3MOHHbIX MPOLLECCOB BO
BNIaXHOM BO34yXe U B pacTBOPE CEPHOIN KNCNOThI.

2. Kakoe nokpbiTve MeTanna Ha3biBaeTcs aHOOHbIM 1 Kakoe KatogHbIM? Ha3oBMTe HECKONbKO MEeTannoB, KOTOpble MOryT

CNyXWTb ONng aHOOHOIro 1 KatoAgHOro NokKpbITUA Xenesa. CocrtaBbTe ypaBHEeHUA aHOOHOro 1 KatoaHOro npoLeccos,
nponcxooawmnx npu Kopposunn xeneaa, NOKPbITOro LUMHKOM BO BNa>XHOM BO3OyXxe.

3. [Be xenesHble NNacTuHbl, YACTUYHO MOKPbITbIE OAHA ONOBOM, Apyras Meabto, HAXOASATCS BO BNaXHOM Bo3ayxe. Ha
Kakom 13 aTUX NnacTuHoK beicTpee obpasyetcs pxaeynHa? [Modemy?

CocTaBbTe ypaBHEHUS MPOLECCOB KOPPO3UK 3TUX NNACTUHOK.

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

CocTaBbTe 3NEKTPOHHbIE YPaBHEHWS aHOLHOIO M KaTOLHOro NMpPOLLECCOB.

5. O6bsICHNTE, NOYEMY OLIMHKOBAHHOE XEeNe30 BO BNIAXHOM BO3AYyXe He KOPPOAMPYET Aaxe Nnpu HapyweHUU NokpbITus, a
Ny>XeHoe Xeneao (NMoKpbIToe TOHKMM CMOEM 010Ba) BbICTPO NOKPLIBAETCS PXABYMHOIA.

Hanuwute cxemy KOPpPO3MOHHbIX MPOLIECCOB.

6. Xene3o nNokpbITo HUKeNneM. Kakoit n3 MmeTanno 6ynet KOPpoLMPOBaTh B CyHae paspylleHust MOBEPXHOCTW MOKPbITUS?
Hannwute cxemy KOPPO3MOHHbBIX NMPOLLECCOB:

a. BO Bla>XHOM BO34yXe, b.B pacTeope COJIIHOM KMUCNOTbI.

Tema 7. OnekTponns pacTBopOB 1 pacrnnaBoB 3MEKTPONNTOB

1. OnekTponna BogHoro pacteopa cynbchara meam () npononxancs B tedyeHne 1 yaca npu cune Toka 1 A. Onpenennte
mMaccy Meau, Kotopas BblOEMTCSA Npy anekTponnae. Hanvwnrte ypaBHEHUS 9NEKTPOLHbIX MPOLECCOB.

2. Bbluncnute akBmBaneHT Xpoma, y4nTbiBas, 4To Npu NporyckaHum Yepes pacTBop ero conu toka cunon 10A B TedeHune
30 MUHYT Ha katofe Bblaenunochk 3,25 r xpoma.

3. HanuwuTe ypaBHeHUs peakuuii, NpoTeKatowWwmx Ha aneKTpoaax npu aNekTponnmae BOAHOMO pacTBopa HUTpaTa HUKEeNs:
a) ¢ rpadoUTOBbLIM aHoAoM; 6) C HMKENEeBbIM aHOIOM.

4. OnekTponM3 pacTeopa xnopuaa LmMHKa NpoBoAMTCS C HeATpanbHbIM aHOAOM B TedeHue 6 4acos npu cune Toka 3A.
HanvwunTe ypaBHEHWS 3neKTPOAHbIX NPOLIECCOB 1 BbIYUCAUTE KONNYECTBA BELWECTB, BbIOAENMBLUMXCS HA 3NeKTpoLax.
5. Yepes pacTBop cynbpata xenesa (II) nponyckanu tok cunoii 13,4 A B TedeHme 1 yaca. Onpenenntb KONM4YeCcTBo
Xenesa, KOTOpoe BbIAENUNIOCh HAa KaTolle, €CNM BbIX0OA MO TOKY 6bin paBeH 70%. Hanuwunte ypaBHeHNs peakuuii,
NpoTeKarwWmnx Ha MHEPTHbBIX 3NEKTPoaAX.

6. Hanuwmte ypaBHeHUs1 peakunii, NPOTEKaOWMX Ha MHEPTHBIX aNEKTPOoLAX NPU 9/1eKTPoNIn3e pacTeopa xnopuna
MarHus. CKonbko BpeMeHn Heobxo4MMO BECTY 3NEKTPONN3 Npu cune Toka 2 A, 4Tobbl Ha katoae Bblaenunoch 2,43 r
BelecTBa

Tema 9. BoicokoMonekynsipHble coeanHeHns.

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

2. Hanuwmnte peakuuu nonyyeHnsi NoNMBUHUAXNOPUAA, NONUITUAEHA, NONUNPONUIEHa, MONNTETPagTOPITMNEHA,
nonMMeTUnMeTakpunara.

3. MpuBennTe npumepbl KapPBOLLENHBIX NONVMEPOB.

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

5. Onpepenute cTeneHb nonMMepuaaunm obpasua NoannponuieHa 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 NOBbIWEHWUM OaBNEHMS B cMCcTEME B 3 pasa:
. 1. yBennyutcsa B 18 pas

. 2. yBenuyutca B 9 pas

. 3. yBenuyuntcs B 6 pa3s

. 4. yBennyutcsa B 27 pas

—_
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2. Bce BO3MOXHbIE 3HAYEHNS MarHUTHOrO KBAHTOBOMO YMCna A9 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 KaTMoHy NnoaBepraeTcs cofb, 06pa3oBaHHas:
3.1. cnaboit KNCNOTOM U CUNbHBIM OCHOBaHUEM

3.2. CUSIbHOI KUCNOTOM 1 cnabblM OCHOBaHUEM

3.3. CUNBbHOR KNCNOTOW U CUNTbHBIM OCHOBaHUEM

3.4. niobas conb

4. MonsipHas KOHLEeHTpaumsa pacTteopa, cogepxauwero 0,98 r cepHoi knucnotel B 100 M pacteopa, pasHa:
4.1.0,1 monb/n

4.1. 2 monb/n

4.3. 4 monb/n

4.4, 0,5 monwe/n

4.5. 0,20 monb/n

5. "ToHnXeHne faBneHns HaCbIWEHHOro napa pacTBoOPUTENS Had PacTBOPOM NPOMNOPUMOHANbHO MONbHON Jone
pacTBopéHHOro BelwecTtsa".

MpviBeLEHHOE BbIpaXeHUe NpeacTaBnsieT cobon
5.1. 3akoH lNecca

5.2. 3akoH Payns

5.3. 3akoH Dapagpes

5.4. 3akoH Oma

5.5. npuHuun Maynu

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

7. B ypaBHeHun peakuum

FeSO4 + KMnO4 + H2S04 = Fe2(S04)3+ K2504 + MnSO4 + H20
KOS(ppULIMEHT Nepen CepHOI KUCNOTOW 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. Xenesa c xnopuaoom HaTpus

8.2. pacteopa xnopuaa megu(ll) c xenesom

8.3. xxenesa c CoOnsiHOM KUCNOTOW

8.4. okcmpa xenesa € CONsiHOM KMCNOTOM

9. Kucnas conb MOXeT BbITb NOMyYeHa B peakumu:
9.1. NaOH (HepocTtaTtok) + H3PO4

9.2. HCI+NH40H

9.3. CuCI2 + NaOH(HepocTaToK)

9.4. FeSO4 + KOH(n36bI1TOK)

9.5. Ca(OH)2 + HNO3

10. YkaxuTe BewWwecTBa, B BOLHbIX PACTBOPaX KOTOPbIX PACTBOPSETCS MMAPOKCUL aMOMUHMS:
10.1. KOH, H2S04

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 14 13 26. Bl YHH
skt

ARl | AL O



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

10.2. NaOH, NaCl
10.3. NaNO3, KClI
10.4. H2S04, K2S504

11. HassaHue coegnHeHuns Cu(H2As0O4)2 no mexayHapooHOM HOMEHKNaType:
11.1. OurnopoapceHat meau (1)

11.2. OurngpokcoapceHat meau (l1)

11.3. OurngpoapceHat meau (1)

11.4. OurnopoapceHut meam (1)

12. B Monekyne HeKOTOPOW KMUCNOW CONMN COAEPXUTCS aTOM BOLOPOA, CNOCOBHLIN K 3aMelleHnto Ha MeTtann. Mpu
3amelueHnmn obpasyeTcst dpocdoat Kanbumsl. HazBaHne ncxoaHom conu:

12.1. F'mapokcodocdar kanbLus
12.2. durnaopokcodbocdar kanbums
12.3. N'mapodochut Kanbums

12.4. F'mapodpocdpat kanbums

13. Mpwn NpoTekaHnM Toka Yepes NoCnefoBaTeNbHO BKIIKOYEHHbIE 3IEKTPONM3EPLl C pacTBOpaMu HUTparta cepebpa u
cynbgpata meau (1) B nepsom anektponmaepe Bolaenunocb 1,118 r metannuyeckoro cepebpa. Macca mean,
BblOENMBLIEACS 3a 3TO Xe BPeMs BO BTOPOM 3NeKTPoNn3epe, pasHa:

13.1.0,331r
13.2. 0,662
13.3.0,438r
13.4.0,536 1
13.5.0,213r

14. AnekTponn3 BOLHOIO pacTBopa cynbdarta HUKens npoeouncs B TeyeHue 1 yaca npu cune toka 2 A. Macca Hukens,
KoTopas BblAeNunach Ha katone, paBHa

14.1.22r

14.2.44r

14.3.6,8r

14.4.8,7r

145.05r

15. [1ng npOTEKTOPHOM 3almMThl XENe3HbIX U3AENUA OT KOPPO3UKM B HENTPANbHON BOLHOM cpeae MOXET NPUMEHATLCS:
15.1. kobanbT

15.2. onoso

15.3. marumi

15.4. Hukenb

15.5. Meob

16. CtanpaptHas 3C ranbBaHnyeckoro anemeHTa Zn/ ZnCI2 // AQNO3 / Ag paBHa:
16.1.1,56 B

16.2.0,80 B

16.3.-0,78 B

16.4.0,65B

16.5.1,25 B

17. MpoueccoM, KOTopbIi XapakTepuayeTcst HaubobLIMM BO3PacTaHWEM SHTPOMWU, SIBASIETCS:
17.1. oxnaxneHue

17.2. HarpeBaHue

17.3. ncnapeHve

17.4. xoHOeHcauus

17.5. kpuctannunaaums

18. LleHTpanbHbIil aTOM HaXoAUTCS B COCTOSIHUM SP3-rnbpuansaumny B MOnekyne
18.1. BeClI2

18.2. CCl4

18.3. AICI3

18.4. BH3
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4. KoHTponbHas pabora
Tembl 1,2, 3,4,5,6,7
Mpumep Guneta KOHTPONbHOM PaboThl

1 CocTaBbTe CTPYKTYpHbIE hOpMy bl U fanTe HassaHus cneayowmm coeamHeHmsam: AIOH(NO3)2, (CaOH)2CO3,
FeHSOA4.

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

3 Ykaxute Tvn rubpuansauum LeHTpanbHOro atoMa U NpocTpaHCTBEHHYIO KoHdurypauuto monekyn NH3, CH4.
4 PaccTaBbTe K0adpdoULMEHTEI METOAOM aNEKTPOHHOro HanaHca:

MnO2+KCIO3+KOH—K2MnO4+KCl+H20

5 TemnepatypHbIii KO3MULMEHT peakumn paBeH 2. Onpenennte, Kak U3MEHUTCS CKOPOCTb Peakuumn Npu MoBbILEHUN
Temnepatypbl ¢ 273 K 0o 293 K.

6 Bbluncnute nameHeHne ceoboaHoin sHeprim Mibbca 1 onpenennTe BO3MOXHOCTb NPOTEKaHNA peakuun B CTaHOapTHbIX
YCIOBUSIX:

2C6H12 (x) + 902 (r) — 6C0O2(r) + 6H20 (r)
CTaHoapTHble 3HAYEHNS TEPMOLNHAMMNYECKUX CPYHKLUIA B3SITb B CMIPABOYHUKE.

7 HanunwwnTe ypaBHeHWs ruaponmaa cone B MONeKyNnspHOM 1 MOHHO-MONEKYyNsipHOM Buae: xnopug xenesa (lll), kapboHart
Kanus, aueTar aMMoOHUS. YKaxunTte peakumio cpelibl B pacTBopax ykasaHHbIX CONen.

8 CocTaBbTe CxeMy rafibBaHN4eCKOro anemeHTa, 06pa3oBaHHOro MeaHoM 1 LMHKOBOM MnacTUHaMu, NorpyXeHHbIMU B
pacTBOpbl CBOUX CONe. Hanmwute ypaBHEHNS aNeKTPOAHbIX NpoLeccoB 1 Boluncnmte SLC ona ctaHoapTHbIX YCNOBUIA.

9 Xeneso HaxoANTCS B KOHTAKTE C LMHKOM BO BNaXXHOM BO34yXe. HanvwunTe ypaBHeEHNS KOPPO3UOHHBIX NMPOLLECCOB,
yKaxuTe cocTaB NPOAyKTOB KOPPO3nM.

10 HanvnwmTe ypaBHEeHNS aneKTPOLHbIX MPOLLECCOB. NPOTEKAIOWMUX MPU MPOXOXAEHUN NOCTOSAHHOIO 3EKTPUHECKOro ToKa
yepes pacTBop cynbgara UmMHKa. AHOL UHEPTHbIN.

Ok3ameH

Bonpochbl k ak3ameny:

1. CoBpemMeHHas Teopusa cTpoeHms atoma. KopnyckynspHO-BONHOBbLIE CBOMCTBA 3NIEMEHTAPHbIX YAacTuL. YpaBHEHUe ae
Bpoiins. MpuHumn HeonpepeneHHocTm [ei3eHbepra.

2. BonHoBag chyHkuums. YpaeHeHue WpeguHrepa.

3. KBaHTOBbIE YMCna: rNaBHOE 1 0pOUTaNbHOE. DHEPrEeTUYECKME YPOBHU 1 NOLYPOBHM.

4. KBaHTOBbIE Y/CNA: MAarHUTHOE U CMIMHOBOE. DHEPrETUYECKME YPOBHU, NMOLYPOBHU 1 opbutanm.

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

6. MpMHUMMNBI 3aN0NHEHNs1 aTOMHbIX opbuTanein aToMoB: NpuHUMN MNaynu, npaewno XyHaa, NPUHUMN MUHUMYMa SHEPT N,

7. MakcrmanbHas eMKOCTb 9HEPreTUYECKMX NOLYPOBHEN. DNEKTPOHHBIE (DOPMYIbl CTPOEHUS aTOMOB 3lIEMEHTOB.
padgonyeckoe n3obpaxeHne SNeKTPOHHOrO CTPOEHNSI aTOMOB.

8. MNMepuopunyeckmnin 3akoH (chopmMynmposka) n nepuoanyeckas cuctema .M. Menneneesa. [epmoamyHOCTb M3MEHEHNS
CBOWCTB 3/1IEMEHTOB.

9. Tunbl xuMnyeckoit ces3n. OCHOBHbIE MOMNOXEHWS METOAa BaneHTHbIX cBsi3ell. KoBaneHTHas HenondapHas xmMmmdeckas
CBA3b.

10. KoBaneHTHas nonsipHas xvMMmuyeckas Ceaab.

11. NoHHas xuMunyeckas csa3b. BoooponHas cBs3b.

12. Cnocobbl NepekpbIBaHNS NEKTPOHHBIX 06M1aKOB: 0-CBS3M U TI-CBS3M.

13. MMbpuansauns atoMHblx opbutaneit. Tunel rMbpuamsaumm opbutaneli n NPOCTPAHCTBEHHOE CTPOEHNE MOMEKY.
14. MeTton monekynsipHbix opbutanein (MO JTIKAO). OcHoBHble nonoxeHus metoga MO JTIKAO.

15. lNocTpoeHne aHepreTnYeckux guarpamm MoeKyn 1 onpeneneHne KpaTHOCTM (Mopsaka) CBS3mM B COOTBETCTBUM C
meTtomom MO JIKAO.

16. XvMuyeckasa TepmoauHamiika. TepMoamHammuyeckme cpyHkuun. MNepBblii 3aKOH TepMOoauHAMMKU. BHYTpeHHsIS sHeprus
CUCTEMbI. DHTaNbNKS.

17. 3akoH "ecca n cnencTeme U3 Hero. PacyeT n3aMeHeHusl sHTanbnnm peakuunn. 3K30TepMW-IeCKI/Ie n aHooTepMmunyeckne
peakunn. OHTanbnus 06pa3OBaHI/I9I BelecTBa.

18. Bropoi 3aKoH TepMoanHaMukn. SHTponus. Pacyet nameHeHns sHTponuu peakumu. Moctynart lMNnaHka.

19. OHeprusa ['mb6ca 1 eé namMeHeHne B xone peakuun. YCnoBue Camonpon3BoibHOMO NMPOTEKAHUS XMMUYECKIMX PeakLii.
Cnocobbl pacyeTta aHeprumn M'mbbca. dHeprusi F'mb6ca o6pa3oBaHNs BEIWECTB.

20. Xumnyeckas KuHeTuka. 3agaqym XMMNUY4eCcKom KUHETUKN. CKOpOCTb XUMUYECKOM peakuunn.

21. 3aBMCUMOCTb CKOPOCTW XMMWUYECKOI peakuum OT KOHLEHTpauum n oT Temneparypbl. KuHeTnyeckoe ypaBHeHme.
KoHcTaHTa ckopocTu peakumu.

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

24. KonnuratmeHble CBOWCTBA pacTBOpoB. 3akoHbl Payns. OcMmoc. 3akoH BaHT-INodhdba.

25. BogopoaHsblin nokasatens (pH).

26. N'moponus coneii. PasnuyHble npuMepbl IMOponn3a: rmaponns coneli, o0bpasoBaHHbIX cnabbiM OCHOBaHNEM U CUTNbHOW
KucrnoTomn, cnabor KUCAOTON N CUNbHLIM OCHOBaHWEM, cnaboi KMCNoTon 1 cnabbiM OCHOBaHWEM.
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27. [lucnepcHble CUCTEMbI: BbICOKOOMCNEPCHbIE, CpefHeaMcrnepcHble, rpyboamcrnepcHele. CBOMCTBA KOMMOMAHBIX
pacTBOPOB.

28. OKNCNUTENbHO-BOCCTaHOBMTENbHbIE peakumun. CteneHb okucneHus. Okucnutenn n BocctaHosutenu. Meton
aneKTpoHHoro HanaHca.

29. Tynbl OKUCNNTENbHO-BOCCTAHOBUTENbHBIX PEeaKLIMM: MEXMONEKYNSPHbI, BHYTPUMONEKYNSPHbIE, peakLuum
CaMOOKMCIIEHNS-CAMOBOCCTAHOBNIEHUS (ANCMPONOPLIMOHNPOBAHUS).

30. OnekTpomHble noTeHumanbl. MexaHn3M BO3HUKHOBEHMS 3N1eKTPOAHOro NoTeHumnana Ha rpaHyiue Metanni-pacteop.
31. BogopoaHsbiin anektpod. CtaHAapTHbIE 3NeKTPO4HbIE NOTeHumanbl. YpaBHeHne HepHcra.

32. Pan HanpsixxeHW MeTannos.

33. NanbBaHu4yeckuin anemMeHT BonbTa.

34. ManbBaHWMYeckuii anemeHT Skobu-IaHnans.

35. KOHUEeHTpaUMOHHBbIN ranbBaHnyeckuin anemeHT. 30C ransBaHN4YeCKOro aneMeHTa.

36. Koppo3us Metannos. XuMmnyeckas 1 anekTpoxmMmieckas Koppoaus. Cxema aneKTpoxXMNYeckon KOppo3unu.
Jenonspusaumsa KncnoponHas u BooopoaHas.

37. Koppo3sus npu KoHTakTe AByx MeTannos. Koppo3us npyu HepaBHOMEPHOI aspaumm.

38. 3awwuTta Mmetannos OT KOPPO3uN. AHOIOHbIE 1 KATOAHbIE 3aWMTHbIE MeTannm4yeckue NnokpbiTusa. Meton npoTekTopos.
NHrmbutopsbl kopposuu.

39. OnekTponns pacnnasoB 3EKTPONUTOB.

40. OnekTponu3 pacTBOPOB SNEKTPONTOB C HEPACTBOPUMBIM (MHEPTHBIM) aHOLOM.
41. DnekTponu3 pacTBOPOB SNEKTPONNTOB C aKTUBHBIM (PACTBOPMMbIM) aHOAOM.
42. 3aKOHbl 9NeKTpoNn3a.

43. Obwue ceoiicTBa MeTannoB. Cnocobbl Noay4YeHns MeTansos.

44. OCHOBHble KNlacchl HeOpraHM4ecknx coeanHeHnin. OKcuabl: KUCNOTHbIE, OCHOBHbIE, aMdpOTepHble, He3pasfnyHble.
HomeHknaTypa v cBoicTBa OKCUAO0B.

45. OcHoBaHus: knaccudmkaumns, HOMEHKNATypa 1 CBOMCTBA OCHOBaHUA. AMPOTEPHbIE rMapokcmabl. CTPYKTYpHbIE
popMynbl OKCUOOB.

46. Kucnotbl: 6eckucnopoaHole, kucnopoacoaepxawmne. CBoncTea KMCnorT.

47. Conu: ocHOBHbIE, KUCNble, cpeaHune (HopmanbHble). HomeHknaTypa, crnocobbl nony4eHust conein. Xmmmyeckue
cBowicTBa coneir. CTpyKTypHble oopMynbl Conen.

48. Monnmepsbl. Knaccudprkauus nonMepos.

49. MeTonpl nonyyeHmnda opraHn4eCkmnx CUHTEeTU4eCknx nonmmepos. nOﬂVIMepI/I3aLI,I/I$1, nonukoHoeHcauus. CteneHb
nonnMepmnsadnn.

50. BaxHeiwme nonmMmepsbl: NOAUSTUNEH, NOAUNPONUAEH, NOANBUHUAXNOPUA, TENOH (pToponnacT-4),
nonnMmeTunMeTakpunar.

CemecTp 6

TeKyLLuit KOHTPONb

1. TabopaTtopHbie paboTbl

Tembl 11,12, 14

NabopaTopHas paboTa "VIamepeHune KOHLEHTpaLMK BPEOHbIX BEWECTBA B BO34yXe".

ConepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHME C METOAOM U3MEPEHUst KOHLIEHTpaLUK BPeAHbIX BEIWECTB B BO3OYXE
C MOMOLLbIO MHAMKATOPHbIX TPYOOK.

Bonpocbl k 3awmte nabopatopHoi paboTbi.
1. CocTaB 1 CTpoeHMe aTMocaeps!.
2. 3arpsi3HeHne aTMocgoepsbl, BULbl 3arpsi3HEHNS: eCTECTBEHHOE, aHTPOMNOreHHoe, MeCTHOe, pervoHansHoe, rnobansHoe.

3. OCHOBHbIE MCTOYHUKMN 3arpsa3HeHna atMocdepHoro Bo3ayxa.

NabopatopHas pabota "OnpeneneHre pacTBOPEHHOro B BOAE Kucnopoaa”.

ConepxxaHve nabopatopHoi paboTbl: 03HAKOMIEHUE C METOAOM OMNpeAeneHns Kucnopona, pacTBOPEHHOro B BOAE
(MeTonom BuHknepa).

Bonpocel k 3awuTe nabopatopHoii paboTbi:

1 Skonornyeckune Npobnembl BOLOMONb30BAHNSI.

2 3arps3HeHne NOBEPXHOCTHbLIX BOAOEMOB. Buibl 3arpsi3HEHUs1 MOBEPXHOCTHBIX BOL.

3 MNpouecchbl, BAUsiOWME HA COAEPXaHNE PACTBOPEHHOTO KUCNOPOAA B BOAE.

4 Knaccvdorkaumsi Boa B 3aBUCMMOCTM OT COAEPXaHnsi pacTBOPEHHOrO KMCNopoaa.

5 OcobeHHocTn 0THOpa Npob BOAbI A4S ONPELENeHUs CoAePXaHWs PACTBOPEHHOIO KUCNOpoaa.
6 CywHocTtb MeToga BuHknepa.

Na6opatopHasi paboTta "OnpeneneHre coaepXaHus 0CTaTo4HOro xnopa B Boge".

ConepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHNE C METOAOM OMpPeAeneHns CogepXaHns 0CTaTo4HOro Xnopa B BOAE
nocrne eé nes3vHPULMpPOoBaHNS.

Bonpocel k 3awute nabopaTopHoiil paboTsi:
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Mporpamma gucumnnuHbl "Xumns n akonorus"; 15.03.01 "MawuHocTpoeHue".

1 TOKCUYHbBIE MPUMECU B NMUTLEBO BOAE: UCTOYHVKW NMOCTYMIEHWS, METOAbBI KONMYECTBEHHOIO OMNPELENeHNS.
2 XnopupoBaHve BOLbl; peakumu, npoTekatowme npv XnoprupoBaHun.

3 MoTeHumanbHas aKonornyeckas onacHOCTb XNOPUPOBaHMUS BOIbI.

4 VlonoMeTpuyeckuii Metoa onpeneneHns coaepXaHns 0cTaTo4HOro Xnopa B BOAe.

5 AnbTepHaTuBHbIE MeTOAbl 06e33apaxXnBaHNs BOObI.

2. TectupoBaHue

Tembl 10, 11,12, 13, 14

Mpnmepbl TECTOBLIX 3a4aHni

1. Okonorus - aT0 Hayka

+: 0 B3aMMOOTHOLEHNM OPraHN3MoB Mex .y coboii 1 ¢ okpyxarowein cpenoit (B TOM Yncne MHoroobpasme B3avMOCBs3ei
MX C Opyrumm opraHmaMamm n coobiectsamm)

-1 0 XUBOTHOM MUpe
-1 0 3eMHOI atMocdepe, ee CTPOeHUU, CBOMCTBAX M NPOUCXOOSILNX B HEM npoLieccax
-1 0 3aKOHax B3aMMOOTHOLEHNS Buocdepbl U YENOBEYECTBA, YETOBEYECKNX NOMNYNALMiA

2. K10 13 H1Xe nepevmcneHHbIX y4eHblX BBEN B HAyKy TEPMUH "akonorna"?
-: B.BepHanckuii

+: O.l'ekkenb

-2 A.TeHcnu

-1 HO.NMnbunx

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

- rmapocdoepa

-2 nepocdpepa

- nuTocaoepa

4. Brocgepa oTHoCUTCS K
+: rnobanbHoli aKocucteme
-1 Me303KocucTeme

-: MUKpO3KoCUCTEME

-: MakpoakocucTeme

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

- HUTparTa Kanbums

+: KapboHara KanbLus

-1 cynbgompa Kanbuus

6. CywHocTb yyeHus B. BepHanckoro 3akio4aercs B ...

- BblAENEHNM [MaBHbIX 9KONOrMYeckmx npobnem

-1 BblAENIEHNN OCHOBHbIX COYHKLWIA nuTOoCdepbl

-: MPU3HAHWW NCKITIOHYNTENbHOM PONM MOYBbI B NpeobpasoBaHuy obnvka nnaHeTs

+: MPU3HAHMU NCKNIOYUTENBHOM PONK XMBOrO BewecTBa, npeobpasytolwero obnuk nnaHeTol

7. Cnctema, CoCTosAWas 13 oOpraHn3MoB pasHbIX BUAOB U cpeabl 06uTaHus, ocywecTenstowasi 06MeH BEWeCTBOM 1
3Heprvern Mexay HUMK -3T70

+: 9KocucTemMa

-: BuoueHo3

-1 aKoTon

-: 6buoreoLieHo3

8. Mpouecchbl, xapakTepHble 4N NPUPOAHBLIX 9KOCUCTEM:

-: IPOLYLMPYET 1 pacxomyeT AUOKCUL yrnepoaa npu CXUraHnm UCKONaeMmoro Tonnmea
-: noTpebnsieT u NpeobpasyeT SHEPruio UCKONAEMOro UKW SAEPHOrO TONuBa

-: pacxogpyeT 1 npeobpasyeT opraHnyeckoe BewecTBo 6e3 HakonneHus

+: nonyyaeT, npeobpasyeT, HakanameaeT COHEYHYIO SHEepPruio

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

9. Mpynna opraHnWa3MoB, NPeLCTaBUTENM KOTOPOM B 61OreoLieHo3e HaunHaloT Npeobpas3oBaHne CONHEYHOM SHepruv,
Ha3blBaETCS

-: pepyueHTamu
-: KOHcyMeHTaMmu | nopsioka
-1 KOHcymeHTamu I nopsiaka
+: NpoAyLEeHTaMn

10. Ha kaxa0M npeablaywem TpohryeckoM YpoBHE KONM4YecTBo BoMacehl, CO34aBaeMoi 3a e AMHNLY BPEMEHN, ...
+: Bonble, YeM Ha nocneayowem

-: MeHblle, YeM Ha nocnenyoem

-. MOCTOSHHO MeHsAeTCHA

-1 XapakTepuasyeTcs NoCTOAHCTBOM

11. MNepBOMCTOYHMKOM SHEPIM B MPUPOAHBIX HA3EMHbIX 3KOCUCTEMAX 1 arpoakocucTemMax sBnseTcs(loTcs)...
-1 YyenoBek

-: pacTeHus

+: ConHue

-1 3emns

12. Ecnv coobluecTBO CywWwecTByeT B ONTUMANbHbIX YCNOBUSIX CPedbl, TO OHO ...
-: He UMeeT NpPenMyLLecTB Nnepen OApyruMi coobLecTBamu

-1 He KOHKYpeHTocnocobHo B 6opbbe ¢ apyrumm cooblecTsamm

-: XapakTepuayeTcs yrHeTEHUEM XN3HEOesITeNbHOCTY

+: IMeeT MpenMyLwecTsa nepen ApyruMmn coobecTeamm

13. MoHsITMe 0 NUMUTUPYIOLWKX dbakTopax paspaboTan
-: K. Tumnpsases

+: B. Wendpopa

-1 H. Penmepc

-: B. KommoHep

14. CBOICTBO BUOOB NpucnocabnmeatbCs K TOMY UKW MHOMY AManal3oHy konebaHuii goaktopa cpegpl - 370...
+: 3KOnornyeckas nnacTMYHOCTb

-: akonormyeckoe TpeboBaHne

-1 3KONOrn4eckun pan,

-1 9KOnormyeckas Huwa

15. Monynsiums - 3T0 COBOKYMHOCTb OCOBEA ...

-1 OByX 6nun3kmx no TpeboBaHMsM K 6MOTOMY BUAOB, MPOXMBAIOWMX HA ONPEAENEHHOR TEpPUTOPUN
-2 Pa3HbIX BULOB, CBA3AHHbIX MULEBLIMM B3ANMOLENCTBUSMU

-! pa3HbiX BUAOB, MPOXMBAIOWYMX B Npeaenax oblei Tepputopumn

+: 0OHOro BMAa, KoTopas obnanaet obWMM reHOOHLOM 1 3aHUMAET ONPEAENEHHYIO TEPPUTOPWIO

16. lNpoMblwneHHas (MHXeHepHas) SKonorus...

+: U3y4yaeT BNNSHME NPON3BOLCTBEHHON AEATE/IbHOCTN Ha MPUPOAY N BAUSAHNE NPUPOLHbIX YCIOBUI Ha
dOYHKLUNOHMPOBAHNE NMpeanpusaTui

-: BbISiBNISIeT 0bLme 3aKOHOMEPHOCTU OPraHn3aunmn XnsHu

-1 UccnemgyeT OCHOBbl B3aUMOLENCTBMSA opraHmama 1 cpebl

-1 U3yyaeT CTPYKTYPY U AUHAMUKY aHTPOMO3KOCUCTEM

17. DKonornyeckoe MMpOBO33PEHME CMELMANNCTOB BbipaXaeTcs Yepes3 NPOgECCNOHANBHDBIA BKIAA B ...
+: ONTUMMN3ALMIO0 B3aMMOOTHOLIEHUIA B cucTeMe "obLecTso - npupoaa”

- HauMoOHanbHbIe 9KONOrnyeckne npoekThbl

- MakCuManbHOe UCMonb30BaHne Npupoabl

-1 MEXAyHapoHble 3KONOrm4yeckne npoekThbl

18. JlokanbHble O4YUCTHBIE COOPYXEHNS NPeaHA3HAYEHbI ANS

+: 06€3BPEXVBAHUS CTOYHBIX BOL

-: AanbHeMnIWero UCnonb30BaHNs CTOYHbIX BOA B MMTHEBOM BOLOCHABXEHNM
-: UCMOMNb30BaHNS CTOYHbIX BOA B NApPOCUIIOBbLIX YCTaHOBKAaX

-: CMEWEHUS CTOYHbIX BOJ, C YCNIOBHO ? YUCTbIMU CTOYHBIMM BO4AMM
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Mporpamma gucumnnuHbl "Xumns n akonorus"; 15.03.01 "MawuHocTpoeHue".

19. Hanbonee coBeplueHHbIMM annapaTtamm O4MCTKM ra30oB OT B3BELWEHHbIX B HAX YacTWL, MbIv U TyMaHa SBNSIIOTCS ...
- NeHHble annapartbl

- a3POTEHKMN

- TKaHeBble PUNbTPbI

+: 9NEeKTPOPUNbTPDI

20. [1ns o4nCTKM TOMOYHOrO rasa oT AMoKcuaa cepbl MOryT BbiTb NCMONb30BaHbI CyNbgpUT KanbLUs, U3BECTb 1 KACNOPOL
BO3yxa, Npu 3TOM 0b6pasyeTcs ...

-1 TMAPOKCUA KanbLms

-: Brokanbumi

+: runc (cynbdaTt Kanbums)

-1 XNopua Kanbums

21. OcaxneHune yacTuu, Nblan NoL AeCTBMEM LEHTPOOEXHbIX CUM U CUMbI TSIXKECTU NIEXUT B OCHOBE paboTsl...
-1 TyMaHoynosurtenen

+: CYXMX MnblieynosmTenemn

-1 MOKpPbIX Mbineynosutenen

-1 3NeKTpouNbTPOB

22. K anbTepHaTUBHbIM UCTOYHMUKAM SHEPrUN OTHOCSATCS
- U3BECTHSK

-1 MPVPOLHbIN ra3d

+: Bro3Heprus

+: COMTHEYHAas aHeprus

- HepTb

23. 9konoro-61onornyeckoe 3Ha4eHMe 030Ha Kak KOMNOHEHTa aTMOCDepbl 3aK/KHYaeTCs B €ro CrocoBbHOCTM ...
-: NOBbIWATbL CTABUNBHOCTb K1Cnopoaa

- HeiTpann3oBaTb KUCNOTHbIE 0CaAKM

+: mornowartb ynbTpadguoneTosoe nanyyeHne ConHua

-: CTUMynpoBaTb 06pasoBaHMe NOXAeBbIX 061akoB

24. Huikenb, XpoM, NonuxnopbrudeHnnbl SBASIOTCS ...
-: UHrMbrTOPaMm

+: KaHuUeporeHamu

- IMMyHOMOAynaTopamu

-1 CTMynaTOpamm

25. HeobxoanMbIM YCIoBMEM A5 YCTAHOBIIEHWUS 3KONorndecknx Hopmatmneos MAB nnn MAC sensetcs.

+: UHBEHTapU3aumns NCTOYHUKOB BPEOHOrO BO3OENCTBUS HA OKPYXaloLWyo cpeay

-: 0BOWECTBEHHbIN 9KONOrM4YECKUIA KOHTPONb 3a paboTol NpeanpusTui

-1 9KOMOrMYyeckoe cTpaxoBaHme 06 bekTa BO3AECTBMS Ha OKpyXKatoLlyto cpeny

-1 9KOnornyeckoe ayanpoBaHue npeanpusTia

3auer

Bonpochl k 3a4eTy:

. MpenmeTt n 3apayn akonorum. CTpykTypa aKONornn. VIctopus CTaHOBNEHNS 9KONOMMK Kak HayKW.

. MonynsaunoHHo-BNO0BOI ypOBEHb Bronornyeckoin opraHuaauun. Monynsumn.

. OKOCMCTEMHbIV YPOBEHb. JKONOrMYeCcKne CUCTEMBI.

. OCHOBHble 3KONorM4yeckne gakTopbl cpenpl.

. Jlnmutnpytowme akonornyeckue paktopsbl.

. Obwas xapaktepuctuka buoctepbl. OCHOBHbIE cBoCcTBA Briocdepsl. YueHue BepHanckoro.

. OBontoums buocdpepbl. Hoocdepa.

. KpyroeoporT BelwwecTts B 6uocdepe

. BrocoumanbHag npupoa Yyenoseka n aKonorms.

10. Oemorpaguyeckne npobnemMbl nnaHeTbl 3emns

11. Knaccmndomkaums 0CHOBHbIX BUOOB aHTPOMOreHHbIX BO3AENCTBMIN HAa aTMocdepy

12. FnobanbHble U pernoHasibHble 3KONorMyeckne NocnencTBuMs 3arpsa3HeHns atMocapepsl. HapylweHre 030HOBOro cnos
3emnu. ObpasoBaHMe cMora B ropofckoi atMocgoepe. MapHMKoBbIA adpdekT. BbinaneHne KUCIOTHbIX A0XAEN.
13. 3arpsasHeHune rugpocgepsl. Bugbl 3arpsasHenns Boabl. OCHOBHbIE MCTOYHUKU 3arpPsS3HEHUS MOBEPXHOCTHbIX W
NOO3EMHbIX BOL.
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Mporpamma gucumnnuHbl "Xumns n akonorus"; 15.03.01 "MawuHocTpoeHue".

14. Skonornyeckme NOCNEACTBMS 3arpa3HeHns rmgpocdepsl. MictoweHne noa3eMHbIX U MOBEPXHOCTHbIX BOA,.

15. OCHOBHbIE BUAbl aHTPOMOreHHOro BO3AENCTBUSA HA NoYBYy. Buabl ncnonb3oBaHms noys. Opo3ums MoYB.

16. 3arpsi3HeHnst NoYB NecTUUMaaMn N MMHepPanbHbIMU YA0BpeHnsIMU.

17. 3arpsisHeHue buocepbl 0TX04aMM NPOU3BOACTB U NOTPeBNeHus.

18. dusnyeckoe n bronornyeckoe 3arpssHeHne bruocdepbi.

19. OkcTpemanbHble BO3AeNCTBUS Ha Buocdpepy. BosneiicTBme Ha Grocdpepy TEXHOrEHHbIX 3KONOrMYECcKMX KaTacTpod.
20. BnnsHwve ypbaHnsaumm Ha buocgepy.

21. BnusiHne NOHN3UPYIOLWErO N3NyYeHNsl Ha 0B bEKTHI OKPYXaKoLWen cpenbl.

22. 3arps3HeHmne okpyxaioLen cpefbl NoNULMKIMYECKUMIM apoMaTmyeckumm yrnesogoponamu (MAY) n guokcnHamm.
23. 3arpsisHeHue Brocdepbl TSXeNbIMA MeTannamu.

24. .BnusiHne 3arpasHeHns oKpyXarolein cpebl Ha 340p0Bbe Yenoseka

25. TpaHcnopT n okpyxawwas cpena. Metonbl 3awmutel aTMOCEpPHOro Bo3ayxa oT 0TpaboTaBLIMX ra3oB aBTOMObMNEN
26. OHeprus - NOMCK NOAX040B, MPMEMNEMbIX A5 OKPyXatowe cpenbl 1 pa3Butus

27. HeTpaamumnoHHble MeTOabl NPON3BOLACTBA SHEPTUM

28. DKONOrM4eCcKnii KpU3UC 1 NyTH BbIXOAA U3 Hero.

29. HopmmpoBaHue ka4ecTsa OKpyXarowen cpenbl.

30. NMpupoaHble pecypchbl U UX Knaccudukaums.

31. OcHOBHble NPUHLMMbBI 1 HAMPaBAeHUs PaLMoHaNbHOMO NPUPOLOMNONb30BaHUS.

32. MecTo 1 ponb NPUPOLHO-PECYPCHOrO NOTEHLUMAana B passutn 1 pasMeLleHnn NPou3BOANTENbHbIX CUT.

33. OCcHOBHblE NPUHLMMBI 3KOHOMUYECKOro MEXaHn3Ma NpMpoaononb30BaHMS 1 OXPaHbl OKPYXatowein cpeabl.

34. VICTO4HMKM 9KONOrnmyeckoro npaea.

35. NocypapcTBeHHas 9Konormyeckas akeneptuaa. OKonormMyecknii KOHTPOosb.

36. [ocynapCTBEHHbIE OpraHbl OXpaHbl OKpyXatolweli cpeapl.

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

38. 9KONormyeckuini MEHeOXMeHT, ayanT 1 ceptudomkauns.

39. BKONOrM4ecKnin MOHUTOPWIHT.

40. DKONOrM4ecknini KOHTPOIb 1 OOWECTBEHHbIE 3KONOrMYECKNE [BUXEHNS.

41. Opnaonyeckast OTBETCTBEHHOCTb 3a 3KOOrMYeCcKe NpaBoHapyLEHUS.

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

43. ManooTxogHble 1 pecypcocbeperatowme NpomM3BoacTsa.

44, 3awmta atMocqepbl OT 3arpsa3HEHIA.

45. 3awmTa rugpocgpepbl OT 3arpsA3HEHUI.

46. 3awmTta nuTocdepbl OT 3arpasHEHNI.

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

48. BoTeXHONOrMyeckre NPOLLECChI: O4MCTKA CTOYHBIX BOA, YTUAN3ALMS TBEPAbIX ObITOBBIX OTXOL0B, BOCCTAHOBNEHNE
3arps3HeHHbIX NoYB

49. MexayHapoaHoe COTpyAHMYEeCTBO B 06i1acTy 3allnThl OKpyXatowei cpeabl.
50. OcHOBbI 3Konornyeckoli 6e30MacHOCTU W KOHLENUMS YCTOWYMBOrO passunTtus Poccun.

6.4 Metoaouyeckue matepuansl, onpenensoLwme npouenypbl OLLeHNBAaHUA 3HAHUNA, YMEHUIA, HAaBbIKOB U (MNK)
ornbiTa AesATeNnbHOCTU, XapaKTepu3yoLL X aTtanbl oOpMUPOBaAHUSA KOMMNETEHLMA

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

Lna 3avéra:

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

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

Iing ak3ameHa:

86 6annos u 6onee - "OTANYHO".

71-85 6annos - "xopoLwo".

56-70 6annos - "yOooBNETBOPUTENBLHO".

55 6annos 1 MeHee - "HeyLOoBNEeTBOPUTENbHO".

dopma Mpouenypa oueHNBAHNA 3HAHUA, YMEHUI, HAaBbIKOB U (UN) onbiTa Ortan | KonnuectBo
KOHTpOns OefATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl OPMUPOBaHNA KOMMNETeHL U 6annos
Cemectp 1
TekyLLUA KOHTPONb
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Mporpamma gucumnnuHbl "Xumns n akonorus"; 15.03.01 "MawuHocTpoeHue".

dopma
KOHTpOnsi

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

KonuuectBO
6annos

STtan

NabopaTtopHble
paboTbl

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

1 20

lNncbMeHHas
pabota

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

12

TecTnpoBaHue

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

10

KoHTponbHas
pabota

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

9k3ameH

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

50

CemecTp 6

TeKyLLUiA KOHTPONb

NabopatopHble
paboTbl

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

TecTnpoBaHue

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

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

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

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

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

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

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

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

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

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

Bug pa6ot

Meronuqecxuepekomeﬂnauuu

nekuummn

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

nabopaTopHble
paboTbl

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

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

camocTos-
TenbHas
paboTa

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

TecTnposaHune

B TecToBbIX 3a4aHUSX B KAX,A0M BOMPOCE 13 NPeACTaBNEHHbIX BAPUAHTOB OTBETA NPaBUbHbIN
TONbKO 0AMH. Ecnu Bam kaxeTcs, 4To npaBuibHbIX 0TBETOB Bonblue, BblbnpanTe TOT, KOTOPbIA, Ha
Baw B3rnsn, Hambonee npasunbHbIiA. HyXXHO 0CTaBWTb BPeMs Ans NPOBEPKM CBOe paboTbl, 4TOObI
3aMeTUTb U UCMPaBUTb SIBHblE OWMNOKM. CTPEMUTECH BBINONHWTL BCE 3aAaHus TecTa.

NMNCbMEHHasA
pabota

MucbMeHHble paboTbl NPOBOAATCS MO MHAMBUAYANbHLIM GuneTtam. McbMeHHbIe paboThbl BKOYAOT
Kak TeopeTuyecKkne BOMpOoChl, Tak 1 3aayv No OCHOBHbIM pasaenam kypca. [pu noarotoeke K
3aHSATUSAM C PELIEHNEM 3a4a4y MOXET NoTpeboBaTtbCs Kanbkynstop. [pu BbINONHEHUN NMMCbMEHHBIX
3a4aHunii CTYLEHT OOMXEH NPOAEMOHCTPUPOBATb YMEHME NPOU3BOANTD XUMUYECKME PACYEThI,
COCTaBNSTb ypaBHEHUS peakunil, 06 bSCHATb NOMy4YeHHbIe Pe3yNbTaThbl.

KOHTpONbHAA
paboTa

KoHTponbHas paboTa BkioyaeT pacyeTHble 3a4a4M MO OCHOBHbBIM pasnenam Kypca, NpoBOAUTCS Mo
NUHAMBUAOyanbHbIM 6Gunetam. Mpu NOArOTOBKE K 3aHATUSIM C PeLIeHMEM 3aaa4 MoXeT noTpebosatbes
kanbkynsatop. KoHTponbHas paboTa npoBOAMTCS MO TEOPETUYECKOMY MaTepuany, KoTopblii bl
N3y4eH Ha Nekumsix 1 Ha nabopaTopHbIx paboTax.

9K3aMeH

Mpv NoAroToBKE K 3K3aMeHy HeoBX0oUMO ONMpPaTbCs, NPEXAe BCEro, Ha KOHCMEKThl NeKLMiA, a TakXe
Ha NCTOYHUKM, KOTOPble BbiNK NCMONb30BaHbl MPY NOATOTOBKE K nabopatopHbIM paboTam, onpocy 1
TECTMPOBAHUID. DK3aMeH NPOBOAUTCS Mo BuneTam, B Kax oM bunete CooepxmTcs no aga
TEOPEeTNYECKMX BOMPOCca 1 ABe 3afaqun. HakaHyHe ak3aMeHa NpoBOLWTCS KOHCYNbTaLus.

3a4er

Lns noarotToBKU K 3a4eTy MO TEOPETUHECKOMY KYpCy HEOBX0AMM, MPEX e BCEro, XOPOLnii
COBCTBEHHBI KOHCMEKT nekumii. Kpome TOro, y cTyfeHTa NonxeH 6biTb Xopowuii y4ebHrK nnm
KOHCMEKT NnMTepatypbl, IPOYNTAHHON MO yKasaHWUio NpenoaaBsatens B TedeHne cemectpa. Cnenyert
TakXxe onmpaTtbCs Ha UCTOYHMKM, KOTOPbIE BbiNM MCNONb30BaHbI NPV NOAFOTOBKE K TabopaTopHbIM
paboTtam, onpocy 1 TECTUPOBAHUIO.
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10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KdY.

YyebHble ayamMTopun 0ns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLMani3mpoBaHHoi Mebenbio
(cTonbl U CTYNbA).

KomnbloTep 1 npuHTEp AN pacneyatku pa3aaToyHbix MaTepranos.

MynbTMeouiiHas ayautopus.

KomnbloTepHbIi knacc.

CneumannsmpoBaHHas nabopartopusi.

12. CpencrtBa apanTtaumm npenogaBaHUsl GUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNMA0B U NNL, C
OrpaHUYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

rlpl/l Heobx0aMMOCTHN B 06paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPopMaLnUm o6yqa+ou1|/|Mv|csa nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHne TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

- CO30aHNEe KOHTEHTAa, KOTOprI\/'I MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycmoTpeTb BOSMOXHOCTb MaCLIJTaél/IpOBaHI/IH TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJis 06y4atoLWmxCsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
Harnpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NONMyYani MHGOPMALLMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEeHNe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHUIA, (DOPMUPYEMbIX
OVCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuin u CUMyNSLNOHHBIX
TEXHONOIIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOIUIA AN1s Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(hOPM MHTEPAKTNBHOM KOHTAKTHOW paboTbl 0ByyarolWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A5 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMIEHUS C LOKNALAMU U 3aALMTbI BEINOSHEHHBIX paboT,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPYMEHeHNe AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHOMNOIMA NS OpraHM3aummn goopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOIXNTENIbHOCTYU caaqm oby4atolwyMcst UHBANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX CHAYN:

- NPOOONIXXUTENNIbHOCTU CcOoavn 3a4éTa nnmn aK3ameHa, nposBoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4yeM Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTN BbICTYNNEHNA 06yqa+ou4eroc9| npun 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnamMu GIrOC BO 1 y4ebHbIM nnaHom no HanpasneHuto 15.03.01
"MalwmrHocTpoeHne" 1 Npodousto NoAroToBkM "MalmnHbl 1 TexHonornst 06paboTky MEeTannoB JaBneHnem".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.5.9 Xumuns n akonorus

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne nogrotoeku: 15.03.01 - MawunHocTpoeHne

Mpodpunb noaroToBkM: MawwmHbl 1 TexHonorms 06paboTkn METANNOB faBNEHNEM
KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1. Fnunka H.J1. Obwas xumns: ydebHuk ons 6akanaBpos, CTyA. HEXMM. criel. By30B / non pend. B.A. MNonkoea, A.B.
Babkosa. - 18-e nsg., nepepab. u gon.. - Mockea : KOpaiit, 2012. - 898 c. - (bakanasp). - Bubnuorp.: c. 886.. - ISBN
978-5-9916-1148-0; ISBN 978-5-9692-1112-4. (100 3k3.)

2. KoposuH H. B. u op. Obwas xumus. Teopus v 3apaqn.[OnekTpoHHbiii pecypc] - CM6.:JlaHb, 2014. - 496 c.Pexum
noctyna: https://e.lanbook.com/reader/book/97169/#1

3. MBaHoB B. . OcHOBbI xumMuun: Y4ebHWK [OnekTpoHHbIn pecypc] / B.I'. MeaHos, O.H. leea. - M.: KYPC: HML|
NH®PA-M, 2014. - 560 c. Pexum goctyna: http://znanium.com/bookread.php?book=421658

4. BonkoBa IN.A. OcHoBbl 06Lweit akonoruy [SnekTpoHHbI pecypc]: y4uebHoe 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.

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

JononHutenbHasa nuTteparypa:

1. MaptbiHoBa T.B., Cynonuukas U.., Areesa K0.C. HeopraHunyeckas xumusi: yuebHuk - M.: HALL UHDPA-M, 2017. -
336 c. Pexum goctyna:

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

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

3. OnekTpoxmmusi. MeToamnyeckune ykasaHusi k nabopatopHelM pabotam/ Cunnens N.5., MaspwH IM.B., OeHncosa T.P.,
XapuTtoHosa E.A. - Hab6. YenHbl: H4M KdY, 2016, 35 ¢. (200 ak3. Ha kad. XMUKM 11 3KONOTK)

4. Xpuctochoposa H.K. OcHoBbl akonoruv [SnekTpoHHbIN pecypc]: y4ebHuk / H.K. Xpuctodhoposa. - 3-e nsg., non. -
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

5. Epaakos J1.H. Skonorusi [9nekTpoHHbIi pecypc]: y4ebHoe nocobue / J1.H. Epnakos, O.H. YepHbiwosa. - Mocksa: HAL|
NHgppa-M, 2013. - 360 c. - (Bbiclwee obpa3osaHue: bakanaspuar). - B nep. - ISBN 978-5-6-006248-8. - Pexum poctyna:
http://znanium.com/bookread.php?book=368481

6. Maepuwes B. B.O6wwas akonoruns [9nekTpoHHbIA pecypc]: Kypc nekumii / B.B. MaBpuuwes. - 3-e nsa., ctep. - Mockea:
NH®PA-M; MuHck: HoBoe 3HaHue, 2011. - 299 c.: un. - (Bbiclwee obpa3zoBaHue). - B nep.- ISBN 978-5-16-004684-6
(MHDPA-M).- ISBN 978-985-475-435-2 (HoBoe 3HaHume).- Pexxum goctyna:
http://znanium.com/bookread.php?book=255387.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.5.9 Xumuns n akonorus

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

Hanpasnenne nogrotoeku: 15.03.01 - MawunHocTpoeHne

Mpodpunb noaroToBkM: MawwuHbl 1 TexHonorms 06paboTkn METANNOB faBNEHNEM
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANWYMU B ANEKTPOHHO-BMBNNOTEYHON cncTeme
"KOHCynbTaHT cTyAeHTa", LOCTYN K KOTOPOi NpegocTasneH obyyatowmmes. MHoronpoguibHbIA 06pas3oBaTtenbHblii
pecypc "KoHcynbTaHT cTyaeHTa" sBnsieTcs anekTpoHHon 6ubnuoteyHolt cuctemoii (36C), npepnocTasnstowein AoCTyn
uepes cetb VIHTepHeT Kk y4ebHO nnTepaType 1 [ONONHUTENbHBIM MaTepuanam, NpuobpeTeHHbLIM HA OCHOBAHWU NPSMbIX
LOroBopoB ¢ npaBoobnanatensimu. MoNHOCTbIO COOTBETCTBYET TPeboBaHNAM doefepanbHbIX FOCY AapCTBEHHbIX
06pasoBaTtebHbIX CTaHAAPTOB BbiCWEro 06pa3oBaHUs K KOMNNEKTOBAHWIO BBNNOTEK, B TOM YACIE ANEKTPOHHbIX, B
YyacTtn oopMUPOBAHNS POHOOB OCHOBHOW W AOMONHUTENBHOW NUTEpaTypbl.
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