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

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

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

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
OK-9 FOTOBHOCTbIO MO/b30BATbCA OCHOBHLIMW METOAAMN 3aLLUTLI MPON3BOLCTBEHHOrO

nepcoHana u HaceneHvsl OT BO3MOXHbIX NOCNENCTBUIA aBapuii, KatacTpow,
CTUXUIAHBbIX 6eOcTBuUiA

OrK-5 CNOCOBHOCTBLIO MPUMEHSATL B MPAKTUYECKOW AEeSATENbHOCTU MPUHLMMLI
paLMoHaNbHOro NCMOMb30BaHNSA NPUPOLHBLIX PECYPCOB 1 3aWMUTbl OKPYyXatowwei
cpenbl

MK-11 CMOCOBHOCTBIO NPUMEHSATD 3HAHNSI 06 OCHOBHbIX TUMAX COBPEMEHHbIX

HeopraHMYeckmx N OpraHMYeckux Matepranos, NpYHUMNax Belbopa MaTepmanos ons
3a[aHHbIX YCNOBUIA aKChyaTaumm ¢ y4eToM TpeboBaHuin TEXHONOTMYHOCTH,
9KOHOMWUYHOCTM, HALEXHOCTMN W AONTOBEYHOCTU, SKONOMMYECKMX NOCNEACTBUIA NX
NPUMEHEHMNS MPU NPOEKTUPOBAHNMN BbICOKOTEXHONOMMYHBIX NPOLLECCOB

O6yyatolpmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

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

-OCHOBHblE 3aKOHOMEPHOCTN NPOTEKAHUA XUMNYECKNX peaKLI,IAVI, XUMNYECKYIO KWHETUKY N TepMOONHAMUKY,
3HEePreTnky XmMn4eckmnx npoueccos;

-OCHOBbI CTPOEHUS 1 PeakLMOHHO CNOCOBHOCTM BElLECTB;

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

-MeTObl aHann3a B3aMMOLENCTBMSA YENOBEKA U €ro AeSTENLHOCTM CO CPenoit obutaHus;
-OCHOBbI B3aMMOAENCTBNS XMBbIX OPraHM3MOB C OKpyXatoLern cpenon;

-XapakTepucTnk Bo3pactaHns aHTpPONoreHHoro BO3OeNCTBUA Ha npupoay, npuHUmMnol paunoHarbHOro
npupoaononb3oBaHUA;

-0nacHoCcTU cpeabl 0buTaHus (BUAb!, Knaccudpukaumio, nons AenNcTBrs, MCTOYHNKN BO3HUKHOBEHWS, TEOPMIO 3aWUThI).

JonxeH ymeTtb:
-MCNoNb30BaTh PyHAAMEHTASNbHbIE MOHSATMS, 3aKOHbI U MOLENN KNaCCUYECKON 1 COBPEMEHHOI XM,

-BbINONMHATb pacyeTbl MO OCHOBHbIM 3aKOHAaM XM B XUMUYECKOM TepMoagnHamuke, XuMnM4eCkom paBsHOBECUN,
ANEKTPOXNMUN, XUMUYECKOM KMHETUKE N (PU31KO-XMMNYECKOM aHanmse.

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

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

JlonxeH Bnanetb:
-MeToAaMn aKCrepuMeHTanbHOro UCCnenoBaHns B XMMUK: NNaHMPOBaHMe, noctaHoska 1 obpaboTka aKCnepuMeHTa;

-MEeTO4aMUN TEXHUYECKOMN 1 TEXHONOrMHYECKOW OLEHKM ylepba OT AesaTenbHOCTU NPeanpuaTus,
-MeToaamm Bblbopa paumoHanbHOro cnocoba CHUXEHUs BO3LENCTBUS HA OKpYXalolLyto cpedy.

JonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!
MPUMEHSATb MONY4YeHHbIe 3HAHWS Ha NpaKTuKe.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO
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HaHnas gucuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.6.9 ducumnnnHbl (Mogynu)" 0CHOBHOM NpoddecCuoHanbHom
obpasoBatenbHoii nporpammel 22.03.01 "MaTtepuanoseneHne 1 TexHonorum matepuanos (MatepvanoseneHue
TEXHONOrMM HOBbLIX MaTepManoB)" U OTHOCUTCS K 6a30BOI (06LWENPOtECCNOHANBHO) YaCTy.

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

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

CamocTositenbHas pabota - 112 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
flekunu 3aHATUA paboTbl
Tema 1. KncnoTHO-oCHOBHbIE U
1. [oKncnuTenbHO-BOCCTAaHOBUTENbHbIE 1 0 0 4 8
CBOWCTBA BELWECTB.
5 Tema 2. CtpoeHne atoma u 1 4 0 5 8

" [xMMmyeckas CBs3b.
Tema 3. Xumuyeckas TepMoanHammka 1

8. N KNHETHKA. 2 0 0 10

4. [Tema 4. PactBopbl. 1 2 0 2 7
Tema 5. NanbBaHNYECKNE 3NEMEHTbI

5 N pAL HANPSXXEHUA METaNoB.. 1 2 0 4 8

6. [Tema 6. Koppoaunsa metannos. 1 2 0 4 8
Tema 7. OnekTponuns pacTsopos U

7. pacnnasoB SNEKTPONNTOB. 1 2 0 2 8

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

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

10. aKonoruu. 6 4

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

12 Tema 12. AHTpONOreHHble 6 4 0 8 12

‘|Bo3neiicTBMS Ha Brocdepy.

Tema 13. X039CTBEHHbIV MEXaHN3M
13.[npuponononb3oBaHns 1 oxpaHbl 6 2 0 0 8
oKpyXatolwein cpeapl.

Tema 14. Okonornyeckas sawmura un

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

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 27.
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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 avcumnavHbl "Xumusa n akonorng"; 22.03.01 "MartepuanoseneHue n TeXHONorMm matepunanos”.

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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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.
MK-11 , MK-10 , OMK-4 | 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 1 OKUCNUTENbHO-BOCCTAHOBUTESbHbIE
CBOMCTBA BELIECTB.

. CTpoeHue atoma 1 xmmmnyeckas CBs3b.

. XMmnyeckast TepMoaMHaMuKa 1 KNHeTrka.

. PactBopbl.

. FanbBaHWYeckne aneMeHTbl U PO HANPSXEHWA METANNOB.
. Kopposus metannos.

. OneKkTponn3 pacTBOPOB M PacnnaBoB 3N1EKTPONNTOB.

. Obwwme cBolicTBa METansoB..

. BeicokoMonekynspHble coeanHeHus.

. KncnotHo-oCHOBHbBIE 1 OKMCNIUTENBHO-BOCCTAHOBUTESbHbIE
BOWCTBA BELECTB.

. CTpoeHue atoma n xummnyeckas Cs3b.

. XvMmnyeckas TepMognHaMuka 1 KNHeTmka.

. PacTeopbl.

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

. ONeKTponn3 pacTBoOpPOB M pPacniaBoB 3N1EKTPONUTOB.

. Obwue ceoicTBa METaN/OB.

. BoicokomonekynspHble coeanHeHNS.

. KNCnoTHO-0CHOBHbIE 1 OKUCIMTENbHO-BOCCTAHOBUTENbHbIE
CBOICTBA BELLECTB.
2. CTpoeHmMe aToMa u xummn4eckasl CBsi3b.
KoHTponbHas 3. XuMmnyeckasi TepMoanMHaMumKa v KMHeTuka.
4 pabota MK-11, ONK-4,, OMK-3 [, PacTBopbl.
5. ManbBaHM4YecKne 3NEMEHTBI U PSiL HANPSXEHWUI A MeTannoB.
6. Koppoaunsa metannos.
7. OneKkTponua pacTBOPOB M pacrnaBoB 3N1eKTPONNTOB.

1 NabopatopHble
paboTbl OrK-3, NnK-8 , NnK-4

2 |TectmpoBaHue MNnK-11, Orik-4 , Ork-3

3 |McbmenHas paboTa|q, 4 _OMK-4 , OMK-3

= OOONOAPRLRWNO =[OONOOOIAWN

OKk3aMeH OK-9, Or1K-5, MNMK-11
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dopma KoHTpons OueHuBaembie

dran KOMMneTeHuun

TeMmbl (pa3pernbl) AUCLUMUHBI

CemecTp 6
TeKyLLMI KOHTPO/Ib

11. Obwas akonorus.

1 NabopaTopHble MNK-8, OMNK-5, OMNK-4, [12. AHTponoreHHble BO3LENCTBUS Ha Buocdepy.

paboTbl OriK-3, OK-9 14. ODkonornyeckas sawmTa n oxpaHa oKpyXxarluen cpebl Ha
NpeLnpusTUSX.

10. NpeameT 1 3agayqm 3KONOrnn.
11. O6bwas akonorus.
12. AHTpONoOreHHble BO3AeCcTBMSA Ha Brocdepy.
2 |TectupoBaHue 8ﬁ£_éOﬂK-5 , OTK-4, 13. X035CTBEHHbIN MEXaHN3M NPUPOLONONb30BaHNS U OXPaHbl
oKpyXxarouen cpebl.
14. Okonormnyeckas 3almTta 1 oxpaHa okpyXatowein cpenpbl Ha
npeanpusaTusX.

3auver OK-9, Or1K-5, MNMK-11

6.2 OnucaHue nokasarenen u Kputepues oueHuBaHus KOMMEeTeHU N Ha Pa3IyHbIX 3Tanax ux q‘.)OpMVIpOBaHVIﬂ,
onucaHve wkKan oueHuBaHuns

Kputepum
®Popma OLLeHUBaHUA 3ran
KOHTpoOns

OTnn4YHO Xopoluo Y nosn. Heyn.

Cemectp 1

TekyLLUA KOHTPONb

NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHue 1 ObopynosaHue u

pabothl MEeTOoAbl MICNONb30BaHbl (METOAb! NCMOMb30BaHbI [METOABI YHACTUYHO MEeTObl UCMONb30BaHbI 1
npasunbHo. NposiBneHa (B 0CHOBHOM NPaBubHO. [MCMONb30BaHbI HenpaBWibHO.
npesocxonHas MposiBneHa xopowas  |npaewnbHo. MposieneHa |lposiBneHa
TeopeTmyeckas TeopeTnyeckas yOOBNETBOPUTENbHAA  |HEYLOBNETBOPMTENbHASA
NnoAroToBKa. NMOAroToBKa. TeopeTumyeckas TeopeTmyeckas
Heobxoaumble HaBblkn |HeobxoauMble HaBblky  [MOAFOTOBKA. NOAroToBKa.
W YMEHWS NOMHOCTBIO (U yMEHUs B OCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKM
OCBOEHbI. PesynbTaT  |0CBOEHbIl. Pesynbtar | yMEHUS 4aCTUYHO N YMEHUS HE OCBOEHDI.
nabopaTopHoii paboTbl |[nabopatopHoit paboTbl |ocBoeHbl. Pesynbtat  [Peaynbtat
MONHOCTbIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBETCTBYeT eé
uensm. Lensm. COOTBETCTBYET €€ Lensm.

uensm.

TecTtupoBaHue |86% npasuibHbIX Ot 71% b0 85 % Ot 56% 0o 70% 55% npaBunbHbIX

oTBeToB 1 Honee. NpaBWbHbLIX OTBETOB.  [MPaBUNbHbLIX OTBETOB.  |OTBETOB U MEHEE. 2

lMncbmeHHas  |[paBunbHO BbINONHEHDI |[1paBunbHO BbiNONHEHA (3anaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI

pabota BCE 3a4aHus. 6onblas YacTb 6onee 4eM HaNoNOBKHY. [MEHEE YEM HAMOMOBUHY.| 3
MNMpoaeMoHCcTpMpoBaH  [3agaHui. MpucytcTayoT MpoaemMoHcTpupoBaH
BbICOKWIA YPOBEHb MpucytcTBylOT cepbé3aHble oWwmnbKu. Hey0OBNEeTBOPUTENbHbIN
BNageHns MatepuanoMm. (HesHaunTenbHble MNpoLeMOHCTpMpPOBaH  |ypOBEHb BNageHNs
MposiBneHsbl ownbKm. YLOOBNETBOPUTENbHBIA  [Matepuanom.
NpPeBOCXOAHbIE MpooeMOHCTPMPOBaH  [ypoBEHb BNafgeHUs MposiBneHs
CnocobHOCTH XOpOoLWWniA ypOBEHb mMarepuanom. He[oCcTaToYHblE
NPVUMEHNATb 3HaHNA 1 [BnapgeHus matepmanoM. |[posiBneHbl HU3KKe CNocobHOCTH
YMEHUS K BbINONHEHUO |[posiBNeHbl cpefHne  |cnocobHocTH MPUMEHATbL 3HAHNA U
KOHKPETHbIX 3a4aHuWin.  [cnocobHOCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO

NMPUMEHSATb 3HAHUSA U |YMEHWS K BbIMOMHEHWNIO |KOHKPETHbIX 3a0aHuni.
YMEHWS K BbIMOIHEHWNIO |KOHKPETHbIX 3a0aHuniA.
KOHKPETHbIX 3a0aHui.
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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.

7. 3anucatb 3NEeKTPOHHbIE KOHCPMIypauuy cneayowmx aToMoB 1 rpaconyeckne n3obpaxeHmnst nx anekTPOHHbIX (OOPMY 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?

. Hannwure ypaBHeHUs peakuumii rmaponnsa B MONEKYNSPHOM, MOHHOM 1 COKPALEHHOM UOHHOM BUAE ANS CNeayomx
coneii: kapboHaT HaTpuWs, XNOPUA HATPUS, aleTat aMMOHKS.

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"
Na6opatopHas paboTa

CognepxaHue nabopaTtopHoii paboTbl: 03HAKOMIEHWE C NEKTPONN30M BOAHBIX PACTBOPOB C PACTBOPUMBIM 1
HepaCcTBOPMMbIM aHOLOM, MOMYYEHNEe LIMHKOBOrO MOKPbITUS.

Bonpocebl k 3awute nabopatopHoit paboThbl.

1. Uto Ha3biBaeTCs anekTponu3om? Buapl anektponmaa.

2. Kakve npouecchl NpoTekatoT Ha anekTpoaax npu anekTponmae pacnnasa xaopuaa Hatpusa?

3. KakoBa nocnenoBatenbHOCTb paspsna KaTMOHOB Ha KaTofe Npuv 3NeKTPonM3e BOOHbIX pacTBOPOB CONen?
4. Kakosa nocnepnosaTenbHOCTb pa3psaa aHUOHOB Ha aHOAE NPW 3NeKTPONn3e pacTBOPOB COMEN C MHEPTHLIM aHOAOM?
MNpuseonTe NpUMepbl MHEPTHBLIX aHOA4,0B.

5. Kak npotekaeT anekTponn3 BOAHbIX PACTBOPOB COMEN C aKkTUBHbIM (PAacTBOPMMbIM) aHOLOM?

6. [aTb (hOPMYyNMPOBKM 1 3anMcaTtb MaTeMaTnyecku nepsblil, BTOPOA U 06 beANHEHHDI 3aKoHbl Dapanes.
7. MNpuMeHeHne anekTponuaa.

2. TectupoBaHue

Tembl 1,2,3,4,5,6,7,8,9
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MNpumMepbl TECTOBLIX 3a4aHUA.

1. Ykaxunte, Kak U3MEHUTCS CKOPOCTb peakummn: 2S02+02 = 2503 npuv NOBbIWEHUN OaBNEHNS B cMcTeMe B 3 pasa:
1. 1. ysennuutcsa B 18 pas

1. 2. yBenuumtca B 9 pas

1. 3. yBenuumtca B 6 pas

1. 4. ysenuuutcsa B 27 pas

2. Bce BO3MOXHbIE 3HAYEHUS MArHUTHOIO KBAHTOBOMO YMCna Ans 9NeKTPOHOB f -nooypoBHS:
2.1-2;-1;0;1;2

2.2.-3;-2;-1;0;1;2; 3

23.0;1;2;3;4

24.-1;0;1

2.5.-1/2; +1/2

3. Mmaponmay TonbKo Mo KaTuoHy NoaBepraeTcst Conb, 0bpasoBaHHas:
3.1. cnaboii KNCNOTO U CUNbHBIM OCHOBaHNEM

3.2. CUNbHOI KUCNOTOM 1 cnabblM OCHOBaHNEM

3.3. CUNBbHOR KNCNOTOW U CUTbHLIM OCHOBAHUEM

3.4. niobas conb

4. MonspHas KOHLEeHTpauus pactesopa, cogepxatero 0,98 r cepHor knucnotbl B 100 Mn pacteopa, paBHa:
4.1. 0,1 monb/n

4.1. 2 monb/n

4.3. 4 monb/n

4.4. 0,5 monb/n

4.5. 0,20 monb/n

5. "MNoHnXeHne naBneHns HacCbIWEeHHOro napa pacTBopuUTENs Had PacTBOPOM NPOMNOPLMOHANbHO MONbHOW Jone
pacTBOPEHHOrO BelwecTaa".

MNpvBeaéHHOE BbipaxkeHue npeacTtasnseT coboi
5.1. 3akoH Necca

5.2. 3akoH Payns

5.3. 3akoH dapages

5.4. 3akoH Oma

5.5. npyvHumn Maynu

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

7. B ypaBHeHUn peakumm

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

71.8

7.2.5

7.3.4

7.4.3

7.5.2

8. Xnopwg xenesa(ll) He MoxeT 6biTb MONY4YeH B3aNMOOECTBUEM:
8.1. xenesa c xnopnaom HaTpus

8.2. pacteopa xnopuga megu(ll) c xenesom

8.3. xxenesa c CoOnsHOM KNUCNOTOW

8.4. okcmnpa xenesa c CONSHOM KUCNOTOW

9. Kucnas conb MoXeT BbITb NOMyYeHa B peakumu:
9.1. NaOH (HepocTtaTok) + H3PO4
9.2. HCI+NH40H
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9.3. CuCI2 + NaOH(HepocTaToK)
9.4. FeSO4 + KOH(n36b1TOK)
9.5. Ca(OH)2 + HNO3

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

10.2. NaOH, NaCl

10.3. NaNOg, KClI

10.4. H2S04, K2S04

11. HassaHue coegnHeHuns Cu(H2AsO4)2 no mexayHaponHON HOMeHKNaType:
11.1. Ourngpoapcenat meaum (l1)

11.2. AurnopokcoapceHat mean (l1)

11.3. OurnopoapceHat meau (1)

11.4. Ournopoapcenut meam (1)

12. B Monekyne HeKOTOPOIA KUCNOW CONU COAEPXUTCS aTOM BOLOPOA, CMOCOOHbIN K 3aMelleHnto Ha Metann. Mpu
3amelleHnmn obpasyeTcs gooccpat Kanbumsi. HassaHmne NCXonHoWM Conu:

12.1. N'mapokcogpocdraTt KanbLms

12.2. Qurngpokcodpocdat Kanbums

12.3. M'mppogphochuTt Kanbuus

12.4. 'mapodpocat kanbuus

13. Mpw NpoTekaHun Toka Yepe3 NocnenoBaTeNbHO BKMOYEHHBIE SNIEKTPONU3EPBl C pacTBOpaMu HATpaTta cepebpa u
cynbcpata meau (I1) B nepeom anektponusepe Boigenunocb 1,118 r metannnyeckoro cepebpa. Macca meaw,
BblLENMBLIEACS 3a 3TO Xe BpeMs BO BTOPOM 3N1eKTponn3epe, pasHa:

13.1.0,331r

13.2.0,662r

13.3.0,438r

13.4.0,536r

13.5.0,213r

14. OnekTponn3 BOOHOrO pacTeopa cynbara H1KeNs NpoBoaunics B TedeHne 1 yaca npu cune toka 2 A. Macca Hukens,
KOTOpas Bblaenunach Ha katoge, pasHa

141.2.2r

142.44r

14.3.6,8r

14.4.8,7r

145.05r

15. [1ns NpOTEKTOPHON 3alnThl XENe3HbIX N3Aenui 0T KOPPO3un B HENTPanbHOW BOAHON Cpeae MOXET NPUMEHSTHCS:
15.1. kobanbT

15.2. onoso

15.3. marHum

15.4. Hukenb

15.5. menb

16. CtanpaptHas 3C ranbBaHunyeckoro anemeHTa Zn/ ZnClI2 // AQNOS3 / Ag paBHa:
16.1.1,56 B

16.2. 0,80 B

16.3.- 0,78 B

16.4.0,65B

16.5.1,25B

17. MpoueccoM, KOTopblii XapakTepuayeTcs HanbonbLIMM BO3PaCcTaHWEM SHTPOMWU, SBASETCS:
17.1. oxnaxneHue

17.2. HarpeBaHue

17.3. ucnapenue

17.4. koHOeHcauns

17.5. kpuctannusaums
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18. LleHTpanbHbIil aTOM HaXOAUTCS B COCTOSIHUM SP3-rnbpuansaumy B MONeKyne
18.1. BeClI2

18.2. CCl4

18.3. AICI3

18.4. BH3

3. NMucbmeHHas pabora

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

MprMepbl 3aaaHnil Ans IMCbMEHHON paboThl.

Tema 1. PeakunoHHas crnocobHOCTb BEWECTB.

1. CocTaBbTe chopMynbl coneii: rmppokcoxnopuaa meam (1) n rmgpochocara 6apusi. Hanuwmte ypaBHeHNs peakuuii
npespaLeHns 3TMX Conel B CpeaHne conu.

2. CocTaBbTe hopMynbl aurnapodoocdata kanbums, rugpokcoxnopuma xpoma (1), kapboHarta kanusi.

3. Hannwwute ypaBHeHne peakummn npespatieHve rugpokcoxnopuaa xpoma (l11) 8 xnopma xpoma (lll).

4. Vicxopsa n3 rmgpokeuga kanbums n goocopHOM KMCNOTbI, COCTaBbTe DOPMY/bl BCEX TEOPETMHECKU BO3MOXHbIX CONen,
Ha30BUTE UX NO MEXAYHAPOLHON HOMEHKNaType.

5. PaccTaBbTe KO3o(ULMEHTHI B YPaBHEHWMN peakLumy METOAOM 3l1eKTPpoHHOro 6anaHca. Hanonute okmcnmTens u
BOCCTaHOBUTESb.

Cr(NO3)2+Br2+KOH—-K2CrO4+KBr+KNO3+H20

6. Onpenenvte TUNbl OKUCINTENbHO-BOCCTAHOBUTENbHbBIX PeakLuit. YKaxmnTe OKUCINTENb U BOCCTaHOBUTENb
a. H2S+8HNO3=H2S04+8N02+4H20

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

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

d. 3HNO2=HNO3+2NO+H20

e. NH4NO2=N2+2H20

Tema 2. CTpoeHue atoma 1 XuMm4eckas CBA3b.

1. HanuwwnTte nonHble 3NeKTPOHHbIE CHOPMYJibl aTOMOB CNEOYIOWMX 3NEMEHTOB: XPOM, NNaTnHa, Bonbdpam, Xeneso,
kobanbT, HUKENb, 010BO, MapraHeL, panunii, radpHuiA, repmanHuii, 6pom, BUCMYT.

N306pasmnTe pacnpeneneHne BaneHTHbIX 3NIEKTPOHOB MO KBAHTOBLIM SYeiikaM B CTaLMOHAPHOM 1 BO3BYX AEHHOM
COCTOSIHUW.

2. YKaxuTe Bce BO3MOXHble BaNeHTHOCTM aToOMOB Cepbl, oocdopa v Xnopa B XMMUYECKUX COeANHEHNSIX

3. KBaHTOBbIE YMCna: rnaBHoe, opbuTanbHOe, MarHTHOE 1 crivHoBoe. [JaTth XxapakTepucTuky, NPUBECTY NMPUMEPSI.
4. Onpenenute TMn rmbpuansaunm LeHTpanbHoro atoma B monekynax: CH4, BH3, NH3, BeF2, PCI5. Ykaxute
reoMeTpruyeckoe CTPOEHME 3TUX MOSIEKYII.

5. Onpepnenute kpaTHocTb cBa3u metoaom 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 Sf1eMeHTOB C NopsaKkoBbIMu Homepamu 1 1 17,
3mn9.

Tema 3. Xumunyeckas TepmognHammka 1 KUHeTuKa.

1. Bblumcnnte nameHeHne ceobonHoi aHeprum Mmbbca n onpenennte BO3MOXHOCTb NPOTEKaHMS peakuum npu T = 298
K:

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

CraHpapTHble 3Ha4YeHUs TEPMOANHAMUNYECKNX (OYHKLIMIA B3ATb B CPaBOYHMKE.

2. TemnepartypHblii KOadhprUmeHT peakunm paseH 3. OnpenenvTe, Kak UBMEHUTCS CKOPOCTb peakummn npuw noBbIWEHUN
Temnepatypbl ot 300 K oo 320 K.

3. PaccuuTaTtb sHTaNbNUIO NpespalleHns rpacdouTa B anmaa, ecnm aHTanbnus cropaHmsa rpadurta = -393,4 kIx/Monb, a
anmasa = -395,28 kx/monb.

4. Mpun Temnepartype kuneHns beHsona (Tk = 353 K) XnaKocTb U nap paBHOBECHbI. YeMy paBHa SHTPONUS UCHapeHus,

ecnu aHTanbnuns ncnapeHns coctasnset 34,3 kIx/monb?

5. Bolymncnutb AG B peakummn n K pasHosecus:
S02 (r) + NO2 (r) — SO3(r) + NO (r)
CraHpapTHbIe 3Ha4YeHNS TEPMOANHAMUNYECKUX (OYHKLIMIA B3ATb B CMPABOYHMKE.

Tema 4. PacTeopbl.
1. Onpenennte mMaccy rmapokcuna Hatpus, cogepxauytocs B 500 mn ero 1M BogHoro pacrteopa.
2. Onpepnenute BOLOPOAHbIN NokasaTenb (pH) pacTtBopa ruapokcuaa Kanus, MMerowero KoHueHTpaumo 0,01 monb/n.

3. OnpenenvTe NPOLEHTHYIO KOHLIEHTPALMIO pacTBopa, MOAyYEHHOr0 Npy pacTBopeHnn 50 r HuTpaTa cepebpa B 150 r
BOAbI.
4. OnpepnennTe YNCO MONEN CONSHOM KNCNOThI, cogepxaumxcs B 500 mn eé 1M pacTteopa.
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5 Onpepenute T1Tp pacteopa, cogepxaiero 4 r NaOH B 200 mn pacTtsopa.
6. lMpuBeonTe NpMMepbl Conei, KOTopble NOABEPralnTCa rMapoanay no KaTuoHy, No aHNMoHy. o KaTMoHy U aHUOHY
OOHOBpPEMEHHO. Hanunwwnre YpaBHEHUA peaKLl,I/II7I. Kakne conun He nooseprarTcA l'l/l,D,pOﬂI/I3y?

Tema 5. ManbBaHUYecKre aNeMEHTbI 1 PsA HANPSXXEHUI METaNNoB

1. CocTaBbTe CxeMy ranbBaHMYeCcKoro aneMeHTa Bonbta, 06pa3oBaHHOro LIMHKOBLIM U MArHUEBLIM 3NEKTPOLAMN.
Hanuwwute ypaBHEHNs aNeKTPOAHbIX MPOLECCOB.

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

3. CocTaBbTe CXEMbI OBYX ralbBaHW4eCKNX 3/1IeMeHTOB, B O4HOM 13 KOTOPbIX Melb 6bina 6bl Kartonom, a B Apyrom aHoOoom.
Hannwwute ons Kaxanoro n3 aTux a1EMEHTOB 9NNIEKTPOHHbIE ypaBHEHUSA peaKuM|7|, nportekawlinx Ha aHoaoe n Kkartone.
PaccuntainTte 3.4.c. 3TUX ranbBaHNYeCKUX 9IEMEHTOB ONS CTaHOAPTHbIX YCJ'IOBI/II7I.

4. BbluncnuTe 3.4.C. ranbBaHNYeckoro afnemMeHTa:
Mg / MgSO4, 0,1M // CuS04, 0,1M / Cu.
Hanuwwute ypaBHEHUS 9NeKTPOLHbIX MPOLECCOB, M306pasnTe CXeMy ranbBaHUYECKOro S/eMeHTA.

5. CoctaBbTe CXeMy rajibBaHM4eCKoro ajieMeHTa Bonbra, O6pa3OBaHHOFO MenHbIM N LMHKOBbIM 3NEeKTpOo4aMNn. Hannwwnte
YpaBHEHNA aNeKTPOOHbIX MPOLECCOB.

Tema 6. Kopposus metannos

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

b. ¢ uMHKOM.

YkaxuTe, Kakow MeTann 6y,ﬂ,eT OKNCNATLCA B KaXO0M U3 3TUX Cnhy4aes. Hanuwwute CXeMy KOpPpPO3MOHHbIX npoLeccoB BO
BNaXXHOM BO34yXe 1 B pacTBOpe CEPHON KNCNOTbI.

2. Kakoe nokpbiTve MeTanna HasbiBaeTcs aHOOHbIM 1 Kakoe KaTtoaHbIM? Ha3oBMTe HECKObKO MEeTannoB, KOTOpPble MOryT
CNYXWTb OJisl aHOLHOIO M KaTOLHOro NokpbITs Xenesa. CocTtaBbTe ypaBHEHUS aHOAHOMO 1 KATOAHOMO MPOLECCOB,
MPOVCXOASLMX NMPU KOPPO3MU Xenesa, NMoKPbITOro LMHKOM BO BNaXKHOM BO3yXe.

3. [Be xenesHble NNacTuHbl, YaCTUYHO NOKPbITbIE OAHA ONOBOM, Apyras Meabto, HAXOAATCSA BO BNaXHOM Bo3ayxe. Ha
Kakoi 13 aTUX NNacTuHoK beicTpee obpasyercs pxasynHa? Modemy?

CocTaBbTe ypaBHEHUS MPOLECCOB KOPPO3UM STUX NNACTUHOK.

4. B 4eM 3aKntoyaeTcs CyWHOCTb NMPOTEKTOPHOM 3aWuThl METaNIoB OT Koppo3un? MpuseanTte NpuMep NPOTEKTOPHON
3alWmMTbl Xenesa B HeTpanbHOW cpene

CocTaBbTe 3NeKTPOHHbIE YPaBHEHWS aHOLHOTO M KaTOLHOro NMpoLLeCCOoB.

5. O6bsICHWTE, NOYEMY OLIMHKOBAHHOE Xene30 BO BNaXHOM BO3AyXe He KOppoavpyeT Aaxe npu HapyweHuu NokpbITus, a
Ny>XeHoe Xene3o (NMoKpbIToe TOHKMM CNOEM 010Ba) GbICTPO NOKPLIBAETCS PXAaBYMHOIA.

Hanuwute cxemy KOPPO3MOHHbBIX MPOLIECCOB.

6. Xeneso NokpbITo HUKeneM. Kakoi 13 metannos 6ynet KOppoLMpPOoBaTh B CyHae paspyLleHust MOBEPXHOCTW MOKPbITUS?
Hannwute cxemy KOPPO3MOHHbBIX NMPOLIECCOB:

a. BO BNaXHOM BO3ayxe; b. B pacTBOpe CONSIHOW KNCNOThI.

Tema 7. OnekTponns pacTBopOB 1 PacrniaBoOB 31EKTPONNTOB

1. dnekTponnM3 BOLHOro pacteopa cynbpata meau () npogonxancs B TevyeHne 1 yaca npm cune toka 1 A. Onpenenvte
mMaccy Mefou, Kotopasl BblAoenmMTcsa npu anekTponuse. Hanvwmrte ypaBHeHUs aneKTPOoOHbIX NPOLECCOB.

2. Bbluncnute akBmBaneHT XpoMma, y4nTbiBas, 4TO Npu NponyckaHum Yepes pacTBop ero conu Toka cunot 10A B TedeHune
30 MVHYT Ha KaToge Bblaenunock 3,25 r xpoma.

3. HannwwuTe ypaBHeHMs peakumil, TpoTeKawWwmx Ha anekTpoaax npu anekTponmae BOAHOMO pacTsopa HATpaTta HUKeNs:
a) ¢ rpadoUToBbLIM aHOAOM; 6) C HAKENEBLIM AHOLOM.

4. OnekTponM3 pacTeopa xnopuga LmHKa NpoBoAMTCS C HEATpanbHbIM aHOLOM B Te4eHue 6 4acos npum cune Toka 3A.
HanvwunTe ypaBHEHWS 3n1EeKTPOLHbIX NPOLIECCOB U BbIYUCAMUTE KONNYECTBA BELWECTB, BbIOENMBLUMXCA HA SNEKTPOoLaX.

5. Yepes pacTBop cynbdata xenesa (II) nponyckanu tok cunoii 13,4 A B TedeHme 1 yaca. Onpenenntb KONMYeCcTBO
Xenesa, KOTOpoe BbIAENWUIOCh HA KaTolle, €CNu BbIX0OA Mo TOKy 6bin paBeH 70%. Hanuwunte ypaBHeHNs peakuuii,
NpoTeKawWmnx Ha MHEPTHbBIX 9NeKTPoaaX.

6. HanuwwuTte ypaBHeHMs peakumil, NpoTeKawmnx Ha MHEPTHbBIX 9NeKTpoaax Npy SNeKTponmM3e pactsopa xnopuga
MarHusi. CKonbKo BpeMeHV HeobXxo4MMO BECTU 3N1eKTPONn3 npu cune Toka 2 A, 4Tobbl Ha KaToae Bblaenunoch 2,43 r
BellecTsa.

Tema 8. Obume cBOMNCTBA METANNOB.
1. OxapaKTepM3y|7|Te TUM XMMUNYECKOW CBSA3M B MeTannax u cniasax.

2. Kakue npoaykTbl 0bpasytoTcsi npu B3aumMonencTemm cynbgpata meam (CuSO4) ¢ umHkom? HanuwunTe ypaBHeHme
peakuum, COCTaBbTe NEKTPOHHbI BanaHc.

3. MprBeonTe NpUMepbl METANNOB, AN KOTOPbIX XapakTepHa peakums: Me + nHCI = MeCln + H2 . OteT obocHyliTe.
4. Kakmm cnocobom ocyLlecTBASIETCA NPOMBIWIEHHAS 04MCTKA Meaun OT npumecein? Mpusenunte ypaBHEHUS peakLmii.
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5. MNpuBennTe npyMepbl METANN0B, KOTOPblE B3aMMOAEVCTBYIOT C BOLOW NPM KOMHATHOW TeMnepartype, Npy HarpeeaHuu.
CocTtaBbTe ypaBHEHNS peakLnii.

Tema 9. BbicokoMonekynsipHele coeiMHeHUsI.

1. OnpepenuTte cTeneHb nonumepusaumn obpasua nonusuHunxnopuaa [CH2 - CH(CI) -]n co cpefHei MonekynsipHoW
maccon 62500.

2. Hanuwmite peakuuy nony4eHnst NONMBMHUIXIOPUAA, NONNSTUEHA, NONUMPONUIEHa, NONNTETPATOPITUIEH,
nonnMeTUnMeTakpunara.

3. MpueennTe NpuMepbl KapboLENHbIX MONUMEPOB.

4. O6bsICHUTE, NOYEMY NONMMEPBI HE UMEIOT OMPELENIEHHON TOYKM NNaBieHusl.

5. OnpegnenvTe cTeneHb nonuMepusauun obpasua NonMnponuieHa co cpeaHein MonekynsipHoin maccoi 210000.
4. KoHTponbHas pabora

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

MprmMep BapuaHTa KOHTPONbHOW PaboThi

1 CocTaBbTe CTPYKTYpHbIE hOpMy/bl 1 faiTe Ha3BaHusa cnegyowmnm coeamHeHmsam: AIOH(NO3)2, (CaOH)2COs3,
FeHSOA4.

2 YKaxuTe 3HaYeHNs KBAHTOBbIX YACEN ANS 9NeKTPOHOB 6p2. OnpenennTte, Kakow 9TO 31IEMEHT N COCTaBbTe Ero
3NEKTPOHHYIO cpopmyny.

3 Ykaxute Tun rubpuansaumm LEHTPaNbHOro atoMa 1 NpoCcTPaHCTBEHHYIO KoHdurypauuo monekyn NH3, CH4.
4 PacctaBbTe KO3((ULINEHTbI METOLOM 3N1EKTPOHHOro 6anaHca:

MnO2+KCIO3+KOH—K2MnO4+KCI+H20

5 TemnepatypHbiil KOahPMUNEHT peakumnn paseH 2. Onpenenute, Kak U3MEHUTCS CKOPOCTb peakLMn NPy MoBbILWEHWN
Temnepatypbl ¢ 273 K go 293 K.

6 Bbluncnute nameHeHve cBobonHoM sHeprum Mb6ca v onpenenuTe BO3MOXHOCTb MPOTEKAHNS peakumy B CTaHOAPTHbIX
YCNOBMSIX:

2C6H12 (x) + 902 (r) — 6CO2(r) + 6H20 (r)
CTaH,ﬂ,apTHble 3Ha4YeHnsa TepMoanHaMn4eckmnx prHKLI,I/Iﬁ B34Tb B CrpaBO4YHUKE.

7 HanumwwnTe ypaBHeHWs rmaponnsa conei B MONEKYISIPHOM U MOHHO-MONEKynsipHoM Buae: xnopun xenesa (Il1), kapboHart
Kanus, auetaTt aMMOHUS. YKaxunTte peakumio cpenbl B pacTBopax ykasaHHbIX COnew.

8 CocTaBbTe CXeMy ranbBaHUYECKOrO 3NeMeHTa, 06pa3oBaHHOrO MEOHOM U LIMHKOBOW MAacTMHaMM, MOFPYXEHHbIMM B
pacTBOpbI CBOVX CONei. HanuwmTe ypaBHeHWst aneKTPOAHbIX NMpoLeccoB U Beiducnnte 3C nns ctaHoapTHbIX YCNOBWA.

9 Xeneso HaxoANTCS B KOHTaKTE C LMHKOM BO BNaXXHOM BO3ayxe. HanvwuTe ypaBHEHNS KOPPO3UOHHbIX NMPOLIECCOB,
yKaxuTe cocTaB NPOyKTOB KOPPO3WnM.

10 Hanvwwute ypaBHeHUs anekTpogHbIX NpoLeCcCOoB. NPOoTeKakWwmx Npn NPoxXoXaeHNN NOCTOAHHOIO 3NeKTpn4eckoro Toka
yepes pacTBop cynbgara umHka. AHOO UHEPTHBINA.

Ok3ameH

BOI'IpOCbI K 9K3aMeHYy:

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

2. BonHoBas tpyHkums. YpaeHeHue LWpeauHrepa.

3. KBaHTOBbIE YMCna: rnaBHoe 1 opbutanbHoe. QHEPreTUYECKME YPOBHU U MOLYPOBHM.

4. KBaHTOBbIE Y/CNa: MarHUTHOE U CMMHOBOE. DHEPreTn4eckne ypoBHM, NMoayPOBHU 1 opbutanm.

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

6. MpyHUWMNbI 3anoNHEeHNs aTOMHbIX opbuTanei atomoB: npuHUMN Maynu, npasuno XyHaa, NPYHLMN MUHUMYMa SHEPTUN.
7. MakcvumanbHas eMKOCTb 9HEPreTUYecKrx NoLypoBHeR. SNeKTPOHHbIE POPMYJIbl CTPOEHUSI aTOMOB 3/IEMEHTOB.
"padomnyeckoe n3obpaxeHne 3NeKTPOHHOro CTPOEHNS aTOMOB.

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

9. Tunbl xumMnyeckon cBa3n. OCHOBHbIE MONOXEHNA METOAA BaNeHTHbIX CBsi3el. KoBaneHTHas HenondpHasa xmMmmnyeckas
CBA3b.

10. KoBaneHTHas nonspHas XxmMmnyeckas csa3b.

11. MloHHas xummnyeckas cBsi3b. BogopoaHas cBsab.

12. Cnocobbl NnepekpbIBaHNS 3NEKTPOHHBIX 06N1aK0oB: G-CBS3U U TI-CBSA3M.

13. T'nbpuansaums atoMHbIx opbutanein. Tunbl rmbpuamsauum opbutanei n NPOCTPAHCTBEHHOE CTPOEHVE MONEKYII.
14. MeTon monekynspHbix opbutanein (MO IKAO). OcHoBHble nonoxeHust metona MO JIKAO.

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

16. Xummnyeckasa tepmognHammka. TepmoanHammyeckne oyHkumu. MNepsbiii 3aKOH TEPMOANHAMUKN. BHYTpeHHSAS aHeprus
CUCTEMbI. DHTaNbNUS.

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

18. BTOpOW 3aKOH TEpMOAMHAMUKU. SHTponus. PacyeT nameHeHust aHTponun peakuun. Moctynart MNnaHka.
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19. DHeprus Mmb6ca 1 eé n3MeHeHVe B X04€ peakumu. YCnoBrne caMmonpon3BOnbHOMO MPOTEKAHNS XUMUYECKUX PEAKLA.
Cnocobbl pacyeTa aHeprum 'mb6ca. dHeprusi Mmbbca 06pa3oBaHns BELECTB.

20. Xumnyeckas KuHeTuka. 3agaqym XMMUYEeCKOm KUHETUKN. CKOpOCTb XUMUYECKOM peakunn.

21. 3aBMCUMOCTb CKOPOCTM XMMWUYECKOM peakLun OT KOHLIEHTpaUun 1 oT Temnepartypbl. KuHeTnyeckoe ypasHeHMe.
KoHcTaHTa cKopocTM peakuuu.

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

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

25. BopopogHbii nokasatens (pH).

26. N'moponus coneii. PasnuyHble npuMepbl IMOponn3a: rmaponns coneli, o0bpasoBaHHbIX cnabblM OCHOBAHNEM U CUTbHOW
KucnoTomn, cnabor KUCNOTON N CUNbHLIM OCHOBaHWEM, cnaboi KMCNoToM 1 cnabbiM OCHOBaHWEM.

27. [lncnepcHble CUCTEMBI: BEICOKOAUCTEPCHbIE, CpelHeamcnepcHole, rpyboamcnepcHole. CBOMCTBA KOMMOUIHbIX
pacTBOPOB.

28. OKUCNUTENbHO-BOCCTAHOBUTENbHBbIE peakumun. CTeneHb okucnenust. Okucnutenu n BocctaHosutenu. Meton
anekTpoHHoro 6anaHca.

29. Tunbl OKUCANTENBHO-BOCCTAHOBUTENbHBIX PeakLUMii: MEXMONEKYNSAPHbIE, BHYTPUMONEKYNSAPHbIE, peakuunm
CaMOOKMCNEHNA-CaMOBOCCTAHOBAEHUS (ANCNPONOPLIMOHNPOBAHMS).

30. OnekTpoaHble noTeHumanbl. MexaHn3M BO3HUKHOBEHWS 3N1eKTPOAHOro NoTeHumnana Ha rpaHyiue Metanni-pacteop.
31. BogopoaHslin anektpod. CtaHaapTHbIE 3NeKTPOAHbIE NOTeHUManbl. YpaBHeHne HepHcra.

32. Pan HanpsXeHu meTtannos.

33. anbBaHW4ecknii anemeHT BonbTa.

34. NanbBaHnyeckuii anemMeHT Skobu-aHnans.

35. KOHUEHTpaLMOHHBIA ranbBaHnyeckuin anemeHT. 94C ranbBaHN4eCKOro anemMeHTa.

36. Koppo3aus metannos. XuMmnyeckas v anekTpoxmmmyeckas kKoppoaus. Cxema anekTpoXMMUYeCcKoin KOpposuu.
Henonspunsauus KUCnoponHas u BogopoLHas.

37. Koppo3awus npu KoHTakTe AByx MeTanios. Koppo3awvs npu HepaBHOMEPHO aspauunm.

38. 3awmTa MeTannoB OT KOPPO3un. AHOLHbLIE M KATOOHbIE 3aWUTHLIE METaNMYECKME NOKPbITMS. MeTon NpoTeKTOPOB.
NHrmbutopsl kopposumu.

39. OnekTponu3 pacnnaBoB 31EKTPONNTOB.

40. SnekTPonM3 pacTBOPOB ANEKTPONUTOB C HEPACTBOPUMbIM (MHEPTHBIM) aHOLOM.
41. DnekTponu3 pacTBOPOB SNEKTPONNTOB C aKTUBHbLIM (PACTBOPMMbIM) aHOLOM.
42. 3aKOHbl 9NeKTponn3a.

43. Obwue ceoiicTBa MeTannoB. Cnocobbl NonyyYeHns MeTansos.

44. OCHOBHblE KNnaccbl HEOPraHNYecknx coeanHeHnin. OKCuabl: KUCNOTHbIE, OCHOBHbIE, aMdPOTEPHbIE, He3pas3nunyHble.
HomeHknatypa v CBoCTBa OKCUO0B.

45. OcHoBaHus: knaccudmkaumns, HOMEHKNATypa 1 CBOMCTBA OCHOBaHUA. AMCPOTEPHbIE rMapokcnabl. CTPYKTYpHbIE
popMynbl OKCUOOB.
46. Knucnotbl: 6eckucnopogHble, kucnopoacoaepxauwume. Ceoctea KMCNoT.

47. Conun: ocHoBHbIe, KUCTble, cpeaHne (HopMarnbHble). HomeHknaTypa, crnocobbl nony4yeHust conein. Xummyeckue
ceowicTBa conen. CTPYKTypHble PopMynbl COnen.

48. MNonnmepsbl. Knaccudprkauus nonmepos.

49. MeTonpbl nonyyeHmna opraHn4eckmnx CUHTeTn4eCknx nonnmmepos. I'IonMMepmsaum, nonukoHaeHcauusi. CteneHb
nonnMepunsaunn.

50. BaxHeliwune nonuMepbl: NOAM3TUEH, NONMMPONUIEH, MONMBUHUNXNOPWA, TEQNOH (doToponnacT-4),
nonnMeTUnMeTakpunar.

CemecTp 6

TekyLUn KOHTPONb

1. JlabopaTopHble paboTbi

Tembl 11,12, 14

NabopartopHas paboTa "MIamepeHne KOHLEHTpaLMN BpeOHbIX BEWECTBA B BO3ayxe".

CopnepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHME C METOAOM U3MEePEHUst KOHLEHTpaLuy BpeaHbIX BEIECTB B BO3OYXe
C MOMOLLbIO MHAMKATOPHbIX TPYOOK.

Bonpocebl k 3awute nabopatopHoit paboThbl.
1. CocTaB 1 CTpoeHMe aTMOCEPDI.
2. 3arpsisHeHune aTMocgoepsbl, BULbl 3arpsi3HEHUs: eCTECTBEHHOE, aHTPOMNOreHHOe, MECTHOE, PernoHanbHoe, rnobansHoe.

3. OCHOBHbIE NCTOYHUKMN 3arpasHeHns atMocpepHoro sosayxa.

NabopatopHas pabota "OnpeneneHre pacTBOPEHHOro B BOAE Kucnopoaa”.

ConepxaHne nabopatopHoi paboTbl: 03HAKOMIEHUE C METOLOM OMNpefeNneHns KNCnopoa, pacTBOPEHHOrO B BOAE
(MeTopnom BuHknepa).

Bonpochl k 3awute nabopatopHoi paboTbi:
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1 Skonornyeckune Npobnembl BOLOMONb30BAHNS.

2 3arpsiaHeHne NoBEPXHOCTHbLIX BOAOEMOB. Buabl 3arpsiaHeHUs MOBEPXHOCTHBIX BOL.

3 MNpouecchbl, BAMsiowmMe Ha coaepXaHne pacTBOPEHHOro KCNopoa B BoAe.

4 Knaccudpmkaumsi Bog B 3aBUCMMOCTM OT COAEPXaHWsi pacTBOPEHHOMO KMCIOPoaa.

Fé OcobeHHocTy 0T60pa NPob BoAbl ANst ONPEeaeNeHns CoLepXaHns pacTBOPEHHOro kucnopoda. CywHocTb MeTona
VHKNepa.

NabopatopHas paboTa "OnpeneneHne coaepxaHnsi 0CTaTo4HOMO Xiopa B Boae".

ConepxaHne nabopaTopHoi paboTbl: 03HAKOMIEHNE C METOAOM ONpPeAeneHnst CoaepXaHns 0CTaTo4HOro Xnopa B BOAE
nocrne eé nes3vHULMpPOBaHNS.

Bonpocel k 3awute nabopaTopHoiit paboTsi:

1 TOoKCUYHbIE MPUMECU B NUTLEBOW BOAE: UCTOYHUKW MOCTYNNEHNS, METOObl KONMYECTBEHHOr0 onpeaeneHus.

2 XnopupoBaHue BOAbl; peakuun, npoTekarLme npu XnopnposaHmm.

3 NoTeHumanbHas 3KONorM4eckas onacHOCTb XNOPUPOBaHNS BOAbI.

4 lopomeTpuyeckuii MeTo OnpeaeneHns CoaepXaHns 0CTaTOYHOrO X0pa B BoJe.

5 AnbTepHaTvBHblEe MeToAbl 06e33apaxxmBaHUst BOAbI.

2. TectupoBaHue

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

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

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

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

+: 3.l'ekkenb

-2 ATeHcnu

-1 HO.JInbumx

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

- rmapocdoepa

- nepocdoepa

- nuTocgoepa

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

-: MMKPO3KOCUCTEME

-: MaKpoaKocucTeme

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

- HUTparTa Kanbums

+: kKapboHaTa KanbLus

-1 Cynbgoupa Kanbuus

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

-: BbIAENEHNM FMaBHbIX 9KONOrMYECKUX Npobnem

-2 BblAENEHNN OCHOBHbIX (PYHKLMIA NuTocapepbl

-: MPU3HAHUM UCKNIOYNTENbHON PONK NoYBbl B NpeobpasoBaHum obnvka nnaHeTs

+1 NPV3HaHUN UCKIOYUTENBHON PONK XMBOrO BEleCTBa, Npeobpasyiollero obnuk niaHeTbl

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

8. MNpouecchbl, xapakTepHble AN NPUPOLHbLIX 9KOCUCTEM:

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

-: pacxomyeT 1 npeobpasyeT opraHM4eckoe BewecTBo 6e3 HakonneHusl

+: monyyaeTt, npeobpasyeT, HaKanIMBaeT COMHEYHYIO SHEPT IO

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

-: pepyueHTamu

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

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

-. MeéHblle, 4eM Ha nocnenywouem

-. NOCTOSAHHO MeHseTCA

-. XapakTtepundyetcsa NoCToOAHCTBOM

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

-: pacTeHus

+: ConHue

-1 3emns

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

-2 He KOHKYpeHTocnocobHo B 6opbbe ¢ apyrumn coobluecTsamm

-: XapakTepuayeTcs yrHeTeHNEM XN3HeesTeNlbHOCTY

+: IMEEeT MpenMyLwecTsa nepea ApyruMmn coobecTeamm

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

+: B. Wendpopa

- H. Pelimepc

-: B. KommoHep

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

-1 aKonornyeckoe TpebosaHue

-1 9KONornyeckuin pag

-1 Konornyeckas Huwa

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

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

- pasHbIX BUAOB, NMPOXMBAOWMX B Npefenax obLel TeppmTtopum

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

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

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

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

-. MakCnmMmanbHOe ncnonb3osaHne npmnpoabl

-, MexayHapogHble sKkonorn4yeckme npoeKkTbl

18. JlokanbHble OYNCTHBbIE COOpYy>XeHunsa npegHa3Ha4YeHbl Ons

+: O6e3Bpe)KVIBaHVI$I CTO4YHbIX BOLO

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

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

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

-1 a3POTEHKMN

-1 TKaHeBble PUNbTPbI

+: 9NEKTPOPUNbTPDI

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

-1 TMAPOKCUA KanbLus

-1 Briokanbumi

+: runc (cynbpat Kkanbuus)
-1 Xnopua Kanbums

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

+: CYXMX MnblieynosuTenem

- MOKpBbIX MblieynosuTenei

-1 3NeKTpoUNbTPOB

22. K anbTepHaTVBHbIM UCTOYHMKAM SHEPrM OTHOCSTCA
- U3BECTHSK

- NIPUPOLHbIV ras

+: Bro3Heprus

+: CONTHeYHasa aHeprus

-2 HePTb

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

-: HeTpann3oBaTb KUCNOTHbIE OCaAKM

+: mornowartb ynbTpaguoneTosoe nanyyeHvne ConHua

-: CTMMynMpoBaTh obpasoBaHne LOXAEeBbIX 061akoB

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

+: KaHUeporeHamm

-: UMMyHOMO IynisiTopamm

-: CTUMyNsiTopaMu

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

-1 0BLLECTBEHHbIV 9KONOrMYeckuii KOHTPONb 3a paboTol NpesnpuUSATHiA

-1 9KONOrnYeckoe cTpaxoBaHve obbekTa BO3AENCTBIS Ha OKpYyXaloLyto cpeny

-1 9KONorn4eckoe ayaMpoBaHue npeanpusaTui

3auer

Bonpocsbl k 3a4erty:

1. MpenmeT 1 3agayn akonorun. CTpykTypa akonorum. Victopms CTaHOBNEHMS 9KONOTrMN Kak Haykwm.
2. MonynsaunoHHO-BUO0BOI YPOBEHb Bronornyeckoin opraHusauun. Monynsumn.

3. SKOCKCTEMHDI YPOBEHb. DKONOrMYeCKNE CUCTEMBI.

4. OcHOBHbIe 3Konornyeckue oaktopbl cpeabl.
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5. Jlumntupytowme skonormnyeckme ¢oakTopsl.

6. Obwas xapakTtepuctuka buoctepbl. OCHOBHbIE CBOCTBA Buocdepbl. YueHue BepHaackoro.
7. 9Boniouns buocgpepbl. Hoocdepa.

8. KpyroeoporT BellecTs B 6roccepe

9. BruocounanbHas npupoaa Yenoseka v 3K0Norus.

10. Oemorpachuyeckune npobnemol nnaHeTbl 3emns

11. Knaccudprkaums 0CHOBHbIX BULOB aHTPOMOreHHbIX BO3AENCTBUI HAa aTMOCcdepy

12. nobanbHble 1 pernoHanbHbIE 3KOMOMMYECKME NOCNEACTBUS 3arpsi3HEHUS1 aTMOocdepbl. HapylweHne 030HOBOro cnost
3emnn. ObpasoBaHue cMora B ropoLckor atMocapepe. [MapHUKoBbI adpdrekT. BoinageHrne KUCNOTHBIX OOXAEN.

13. SanHBHeHVIe rmopocaoepsl. Buapl 3arps3HeHnsa Boabl. OCHOBHbIE NCTOYHUKM 3arpsa3HeHns NOBEepPXHOCTHbLIX U
noao3eMHbIX BOO.

14. Skonornyeckne NOCNEACTBMSA 3arpsa3HeHns ruapocdepsl. MictoweHne noa3eMHbIX U MOBEPXHOCTHBIX BOA,.
15. OCHOBHbIE BUAblI aHTPOMNOreHHOro BO3AENCTBUS HA NoYBYy. Buabl MCNonb3oBaHMs Noys. Opo3ms MoYB.

16. 3arpsi3HeHUst NOYB NECTUUMAAMY U MUHEPaNbHBIMU YO0BPEHNSAMM.

17. 3arps3HeHne buocgepbl 0TX04aMM NPOU3BOLCTB 1 NOTpedneHns.

18. dusnyeckoe n bronornyeckoe 3arpsisHeHne bruocdeps!.

19. 9kcTpemanbHble BO34eCTBNS Ha Bruocdepy. BosaeiicTeue Ha 6rocdoepy TEXHOFEHHbBIX 3KONOMMYECKMX KaTacTpo.
20. BnnsHwve ypbanmsaumu Ha buocaepy.

21. BnnsiHne noHU3NpyoLLero nany4yeHns Ha o6 bekTbl OKpyXatolei cpeapl.

22. 3arpsasHeHne okpyxatower cpenbl NONNLUKINYECKUMIN apomaTtundeckmmm yrnesogopogamu (MAY) n gnokcmHamm.
23. 3arpsisHeHne 6rocdepbl TSXENbIMU MeTannamu.

24. .BnusiHme 3arpsisHeHus okpyXxarowen cpeabl Ha 340p0OBbe Yenoseka

25. TpaHcnopT 1 okpyxatowas cpena. Metonbl 3alwmTsl aTMOCHEPHOro BO3ayxa OT 0TpaboTaBLumX ra3oB aBToMobunei
26. OHepruns - NOMCK NOAX080B, MPUEMEMbIX A1 OKPYXatowen cpenbl U pas3Butus

27. HeTpaamumnoHHble MeToabl NPON3BOLACTBA SHEPTUM

28. DKONOrM4ecKunii KpU3uc 1 NyTu BbIxo4a 13 Hero.

29. HopmumpoBaHue ka4yecTsa oKpyxatowemn cpebl.

30. MpupoaHbie pecypcbl 1 ux Knaccudukaums.

31. OCHOBHblE NPUHLMMbI 1 HAMPAaBAEHNS PaLMOHANbHOMO NPUPOLOMNONb30BaHUS.

32. MecTo 1 ponb NPUPOLHO-PECYPCHOro NOTeHLMana B passmuTim 1 pasMelleHnm Npon3BoauTeNbHbIX CUS.
33. OcHOBHble NPWUHLMMBI 3KOHOMUYECKOr0o MeXaHn3ma NpMpoaononb30BaHNS U OXpaHbl OKpyXalowen cpeb!.
34. VICTOYHUKM 3KONOrM4eckoro npasa.

35. [ocynapcTBeHHas aKonornyeckas skenepTnsa. KONorn4eckmini KOHTPOsb.

36. NocynapcTBeHHbIE OpraHbl OXpaHbl OKpyXatowen cpeabl.

37. OueHka Bo3pencTens Ha okpyxatowyto cpeny (OBOC) n akonormyeckas skcneptuaa.

38. OKonormyeckuini MeHeOXMeHT, ayanT u ceptudpmkaumns.

39. OKONOrmyecKnin MOHUTOPWHT.

40. SKONOrM4ecknin KOHTPOJb 1 OBWECTBEHHbIE 3KONOrMYECKNEe ABUXEHNS.

41. lOpnanyeckasi OTBETCTBEHHOCTb 3a 3KOOrMYeCcKre npaBoHapyLeHus.

42. OCHOBHblE HaMNpPaBNeHNs UHXEHEPHON 3alnTbl OKpyXatowen cpedbl. BuotexHonorus.

43. ManooTxofHble 1 pecypcocbeperatolme npomM3BoaCcTBa.

44. 3awuta atMocgepbl OT 3arpsa3HEHUIA.

45. 3awwuta rugpocepbl OT 3arpsa3HEHWIA.

46. 3awwmTta nutocgepbl OT 3arpsa3HEeHNIA.

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

48. brnoTtexHonormyeckue npouecchbl: O4MNCTKA CTO4YHbIX BOL4, yTUNn3aunsa teepablix ObITOBbIX 0TX040B, BOCCTaHOBNEHNe
3arps3HeHHbIX No4B

49. MexayHapoLHOe COTPYOHNYECTBO B 06N1acTyK 3awmThl OKpyXarowei cpembl.
50. OcHOBbI aKonornyeckoli 6e30MacHOCTU U KOHLENUMSI YCTOWYUBOrO pas3euTis Poccuu.

6.4 MeToaunyeckue matepuanbl, onpeaensiioLLme npoLenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3yLLLMX aTanbl POPMUMPOBaHUS KOMMNETEHLMN

B K®Y peiictByeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnuHe (Momynio)
MOXHO nony4ntb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, nToroeas
goopma KoHTpons - B 50 6annos.

Ins 3auéra:

56 6annos v 6onee - "3a4TeHo".

55 6annoB n MeHee - "He 3a4TeHo".
[ns ak3ameHa:

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

dopma
KOHTpOnNs

Mpouenypa oUueHWBaHUSA 3HAHWUA, YMEHUIA, HAaBbIKOB U (UNIN) OMbITa
DesATeNbHOCTH, XapaKTepu3yHoLLUX aTanbl oOpMUPOBaHMSA KOMMETeHLU Ui

Ortan

KonunuectBO
6annos

Cemectp 1

TeKyLLUiA KOHTPONb

NabopaTtopHble
paboTbl

B ayamTopum, ocHalWwéHHON COOTBETCTBYIOWMM 060pyLoBaHUEM, obyyalolwmecs
NPOBOAST y4e6HbIE IKCNEPUMEHTBI U TPEHUPYIOTCS B MPUMEHEHUM
NPaKTUKO-OPUNEHTNPOBAHHbIX TEXHOMOrMiA. OLEHNBAIOTCS 3HaHWE MaTepuana u
YMEHVe NPUMEHSITb ero Ha NPaKTVKe, YMEHWs 1 HaBbiku Mo paboTe ¢
obopyLoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

20

TectupoBaHue

TecTupoBaHne NPOXOAUT B MMCbMEHHOM (DOPME UMK C NCMONb30BaHNEM
KOMMbIOTEePHbIX cpencTs. Obyyatowmiics nonyyaeT onpenenéHHoe KoNm4ecTBo
TECTOBbIX 3a[aHuli. Ha BbINONHEHVE BbIOENAETCS (OUKCMPOBAHHOE BPEMS B
3aBMCMMOCTHM OT KOnnyecTea 3amaHuii. OLeHKa BbICTABMSETCS B 3aBUCUMMOCTY OT
MPOLEHTA NPaBWU/bHO BbINONHEHHbIX 3a4aHNA.

10

MncbmeHHas
pabota

Oéyqarou.u/lecg nony4aroT 3agaHune no oceeweHuto OI'IpeJJ,eJ'IéHHbIX TeopeTnveckumx
BOMNPOCOB 1K peleHnto 3anad. PaboTa BbINONHSIETCS NMUCbMEHHO U coaéTcs
npenogaearternto. OueHunBatoTcs BnageHne maTtepunanom rno teme pa6OTbI,
aHannTn4yeckue CI'IOCO6HOCTVI, BnageHne metogamun, yMeHmna 1N HaBblkK,
HeobxoOuMble ONs BbINONHEHUS 3a0aHWA.

12

KoHTponbHas
paboTta

KoHTponbHas paboTta NpoBOAMTCS B Yacbl ayauTopHoOi pabotsl. Obyyarowumecst
nonyyarT 3aLaHus Ans NpoBEPKU YCBOEHUS MPoaeHHOro MaTepvana. Paborta
BbIMOJIHSIETCS B MMCbMEHHOM BUAE U chaéTcs npenopasatento. OueHnBarTes
BnafeHne maTepranoMm rno TeMe paboTbl, aHANUTUYECKME CMOCOBHOCTM, BafeHve
METO4AaMM, YMEHUS 1 HABbIKW, HEOOXOOMMbIE [Jis1 BbINONHEHUS 3a0aHUA.

Ok3ameH

OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AUCLIMMAUHBI. OK3aMeH
MPOBOAWTCS B YCTHON UMW NUCbMEHHON coopme no bunetam, B KOTOPbIX
comepxarcs BONpockl (3anaHns) no BceM tTemam kypca. Obyyarowemycs naércs
Bpems Ha noaroTosky. OueHnBaeTcs BNafeHme MaTepranom, ero CUCTEMHOE
OoCBO€EHuUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NMpKU
aHanuse NPobneMHbIX CUTyaunin U PeleHNN NPaKTUYECKNX 3aAaHNiA.

50

CemecTp 6

TeKkyL i KOHTPOb

Na6opatopHble
paboTbl

B ayamTopum, ocHawéHHO COOTBETCTBYOWMM 060pynoBaHMEM, 0Oy4atowmecs
NPOBOAST y4e6HbIE 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN
NPaKTUKO-OPVEHTNPOBAHHbIX TexHoNornin. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NPUMEHSTb ero Ha NPakTVKe, yMeHWsl 1 HaBbiku No paboTe ¢
060pynoBaHEM B COOTBETCTBYHOWER NpeaMeTHON obnacTu.

25

TecTnpoBaHue

TecTupoBaHve NPOXOAUT B MUCbMEHHOW CHOPME UMW C NCNONb30BaHNEM
KOMMbOTEPHbIX cpencTs. Obyyatowmincs nonyyaeT onpenenéHHoe KOnM4ecTBo
TECTOBbIX 3afaHuli. Ha BbINONHEHWE BbIOENSETCS (DUKCMPOBAHHOE BPEMS B
3aBMCUMOCTHM OT KOonnyecTBa 3amtaHuii. OLeHKa BbICTABASETCS B 3aBUCMMOCTY OT
NPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHNA.

25

3auer

3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMUMIMHGI.
Ob6yuatowmitica nony4aeT Bonpoc (Bonpochkl) nnmbo 3anaHue (3afaHuns) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNBbIOTEPHOA
gopme. OueHrBaeTCs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HAaBbIKU U YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYaLUIA N PELLEHNN NPAKTUYECKNX 3a0aHWiA.

50

7. NMepeuyeHb nuTepatypbl, HEO6X0AMMON AJ1 OCBOEHUSI AUCLUMIINHDBI (MOLYNS)
OcBoeHune aucumMnnnHbl (Moyns) npeanonaraeT U3y4yeHne OCHOBHON 1 AONONHUTENbHOM y4ebHOM nuTepaTypbl.
NuTepaTypa MoXeT ObiTb HOCTYMHa 0byYaloWwmuMcsl B OAHOM 13 [BYX BapuaHToB (Mnbo B 000MX N3 HUX):

- B 9NIEKTPOHHOM BUE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnagatensmu;
- B NeyaTHoM Buae - B HayyHoii 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbCckum BuneTam B COOTBETCTBUM C NMpasunamu nonb3osaHust HayyHol 6GnbnnoTekoii.

CtpaHunua 22 ns 27.
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ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

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

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

OcHoBbl xuMuKn. NHTEpPHET-y4ebHUK. - hitp://www.hemi.nsu.ru/
Poccuiickoe skonornyeckoe cpegepanbHoe nHgpopmaumoHHoe areHtctso MNP Poccuu - hitp://www.refia.ru/
OneKTpoHHblE pecypcbl Xnummnyeckoro nHetutyta KAY. - hitp://www.kpfu.ru/main_page?p_sub=12946

9. MeToguueckme ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekunn B xo0e neKuMoHHbIX 3aHATUI pekoMeHayeTCa TwaTte/ibHO KOHCNEeKTUPOBaTb I/I3y‘-laeMbII7I marepuman.
Cneﬂ,yeT oépamaTb BHMMaHME Ha TEPMUHbI, (OOPMYNIMPOBKN, pacKpbiBalolWmne cogepxaHme 1ex unu
MHbIX NpoueccoB, MEXaHN3Mbl XUMNYECKUX peaKLl,I/II7I, HOMeHKNnartypy COeVHEHWA, NpakTn4eckyto
3HAYMMOCTb N3y4aeMblX Bonpocos.Hanmqme Xopouwunx COOCTBEHHbIX KOHCMEKTOB NEKLWIA - BaXHOe
ycnosue yCﬂGLIJHOI7I NOAroTOBKWM K 3K3aMEHY.

nabopatopHble| Pabota Ha nabopaTopHbIX 3aHATUSX NpPeLnonaraeT BbiNONHEHNE SKCNEPUMEHTANbHON YacTu, aHanus
paboTbl 1 0POPMNIEHNE MOMYYEHHBIX PE3YNbTATOB, 3alMTy NabopaTopHON paboThl, aKTUBHOE y4acTUE B

nmnckyccusix. Mpu nogrotoske k nabopaTtopHbIM paboTam cnefyeT UCMONb30BaTh METOANYECKME

yKasaHus o SUCLUMNMHE, KOTOPbIE BbIAAIOTCS HA 3aHATUS B SNIEKTPOHHOM BUAE B KOMMbIOTEPHOM

knacce vunu B yMaxkHOM UCMONHEHWN B 0BbIYHON ayaMTOpUN.

K BbINOMHEHMIO 3KCNEPUMEHTANBHOM YacTu CTyAEeHT LOMyCKaeTCs NOoCne KONNOKBMyMa, NporpamMma

KOTOPOro M3NoXeHa B METOAMYECKMX YKa3aHUsIX K nabopaTopHbIM paboTtam.

camocTosi- | CamocTosiTeNnbHyto paboTy cnefyeT Ha4yaTb cpasy Xe Nocne nNepBov NEKUN 1 Nony4YeHus

TenbHas y4yebHO-MeToaMYeckmx MaTepunanos. KOHTponb pes3ynbTaToB BHeayaUTOPHOW CaMOCTOSATENbHOM

paboTa PaboTbl HA Yy4EOHbIX 3aHATUAX MOXET NMPOXOAUTb B YCTHOW, MMCbMEHHOW NN CMeLIaHHON hopMe.
CamocTosiTenbHasi paboTta CTyLeHTOB Mo Kypcy BktoYaeT B cebst npopaboTKy 1 yCBOEHUE KOHCMEKTOB
NeKunii; nsydeHune y4ebHol 1 MeToauyeckoi nuTepaTypbl, BKOYas UHGOPMAaLVOHHbIE
obpaszoBatenbHble Pecypchl (3NEeKTPOHHbIE Y4eBHUKM 1 MeToaudeckue nocobus); NoaroToBKy K
nabopatopHbIM paboTamM 1 0POPMNEHNE OTHETOB; pPelleHne 3a8a4 U BbiNoNHEeHWe ynpaxXHeHui no
OCHOBHbIM pasgenam kypca. [py caMoCTOSTeNbHOM pelleHn 3a4a4 Hy>XXHO 0O60CHOBbIBATb KaXablii
atan pelieHus .PelleHne 3a0ay 0aHHOMO TUMa HY>XXHO MNPOAONXaTh A0 NPMOBpPeTeHNs TBEPIbIX
HaBbIKOB B UX pellieHnn. PelieHnst npu HeobX0aUMOCTM HY>XXHO COMPOBOXAaTh KOMMEHTapUsMK,
CXEMaMU N PUCYHKaMK, YPaBHEHUSMU XUMUYECKIX PeaKLii.

TECTUpOBaHue | B TecToBbIX 3aaHnsX B KaXA0M BOMPOCE M3 NPeACcTaBNEHHbIX BAPMAHTOB OTBETA NPaBUbHbIN
TOMbKO 0aVWH. Ecnu Bam kaxeTcsi, 4To NpaBusibHbIX OTBETOB 6o/blie, BbibMpaiTe TOT, KOTOPLIN, Ha
Baw B3arnsin, Hambonee npaBuibHbIA. Hy>XHO 0CTaBWTb BpeMsi 45isi POBEpPKM cBoein paboTbl, 4TOOb
3aMeTUTb U NCNPaBUTb SIBHbIE oWKNBKU. CTPEMMTECH BbIMONHUTL BCE 3a4aHUs TecTa.

nucoMeHHas | MncbMeHHble pa60Tb| npoBOoOATCA NO MHOMBMAOyalbHbIM 6unetaMm. NMUcbMeHHble pa60TbI BKMOYaroT

pa60Ta KaK Teopetnyeckme Bonpochol, Tak 1 3anaym no OCHOBHbIM pa3aenam Kypca. I'Ip|/| noaroToBke K
3aHATUAM C pelleHneM 3aga4y Moxert I'IOTpe6OBaTbC$I KanbKynsaTop. I'Ip|/| BbINONTHEHNN NMNCbMEHHbIX
3apaHunin CTYyAEHT OOJIXXeH NpoaeMOHCTPMPOBATb YMEeHNE NPOn3BOANTb XMMNYECKNE pacHeThl,
COCTaBnATb ypaBHEHUA peaKLl,VII7I, 06 BACHATD nonyyeHHble pe3ynbTarthl.

KoHTponbHas | KoHTponbHas paboTa BkioyaeT pacyeTHble 3a4a4M MO OCHOBHbBIM pasfaenam Kypca, NpoBOAUTCS MO

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm
aK3aMeH Mpwv NoAroToBKE K 3K3aMeHy HeobXooUMo onmMpaTbCsl, MPEX4e BCEero, Ha KOHCMEKThl eKLMii, a Takxe
Ha NCTOYHMKM, KOTOpble BbiNK NCMoNb30BaHbl MPY NMOATOTOBKE K NabopatopHbIM paboTam, onpocy 1
TECTMPOBAHUIO. DK3aMeH NpPoBOAUTCS Mo bunetam, B Kax oM bunete copepxmTcs no aga
TEOpEeTNYECcKMX BOMpoca 1 ABe 3afayun. HakaHyHe ak3aMeHa NpoBOAMTCS KOHCYNbTauus.
3ayet Lns noAroToBKU K 3a4eTy MO TEOPETUHECKOMY KYPCY HEOBX0AMM, MPEXae BCEro, XOpoLnii

COOCTBEHHBI KOHCMEKT nekumii. Kpome T0ro, y cTyfeHTa DonxeH 6biTb Xopowuii y4ebHrK nnm

KOHCMEKT nmTepaTypbl, MPO4YMTaHHOW MO yKasaHUo npernogaeaTens B Te4yeHme cemectpa. Cnegyet
TakXXe onupaTbCsl Ha UCTOYHMKN, KOTOpbIE BbINN MCNOMb30BaHbl NPW NOArOTOBKE K 1abopaTopHbIM

paboTam, onpocy 1 TECTUPOBAHNIO.

10. MepeyeHb NHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MoOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYLLECTBEHU 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNVHBI (MOOYNS).

11. OnucaHune MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xoaumon ons ocyuiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,yﬂI'O)
MatepunanbHO-TEXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNo) BKAKOYAET B cebs
cnepywouwne KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANU3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbsl) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTakTHOW paboThl C Mpenonasatenem, yKOMNIekToBaHHble cneumaniampoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep v npuHTEp ON15 pacnedaTky pa3naaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.

KomnbioTepHbIii knacc.

CneuvannsmposaHHas nabopaTopus.

12, Cpeﬂ,CTBa apgantauuv npenopgasaHusl oauCcUNNNIUHBbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUQooOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

Mpwn HeobxonmMocTy B 0bpasoBaTenbHOM NPOLECCE NPUMEHSIOTCS Cnepytowmne MeToAbl U TeXHonorum, obneryaioume
BOCNPUATE MHGOPMaLLMK 0BYYaOWUMIACS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOIro npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONS pasnunyHbIX NoMb30BaTeNen;

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

- co3aaHne BO3MOXHOCTEN ans 06yqa+oumxc;| BOCMpUHUMATb O4HY U TY Xe MHpopMaumio U3 pas3HbiX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnaMmu cnyxa nony4anm MHOpMaLnio BU3yanbHO, C HAPYLLEHNSAMU 3PEHUS -

aynnanbHo;

- MPUMEHEHVE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMM/IMHON, 3a CYET anbTepHaTMBHbIX CMOCOB0B, B TOM YMCNE BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX

TEXHONOMNIA;

- NpuMeHeHne oNCTaHUMOHHbIX o6pasoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmaummn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOIZ KOHTaKTHOM pa60Tb| o6y'-|a|ou4er009 C npenogaesarenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIe MOryT
6bITb MCMONb30BaHbI OJ15 npoeeneHunsa BMpTyanbHbIX NEeKUMn ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHMKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHmns ceMmHapoB, BbICTyMJIeHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmns TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NPUMEeHeHne OUCTaHUNOHHbIX o6pasoBaTeanb|x TEXHONornnm gns opraHusauum oopm TeKyLEro 1 NPoMeXxyToyHoro

KOHTPONSI;

- yBenumdeHne npoaonxXnTtenbHOCT coadun 06yqa+ou4v|Mcs| MnHBANMOOM Unn nNMUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM

300p0BbS hopM I'IpOMG)KYTOHHOVI arrectaunmn no OTHOWEHUIO K YCTaHOBﬂeHHOIZ NPOAONIXUTENNIbHOCTU NX Coa4ql:

- NMPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON (POpME, - He Bonee YeM Ha 90 MUHYT;

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

CtpaHunua 24 ns 27.
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- NPOOOIXXUTENIbHOCTU BbICTYNNEHUA 06y'-|a|ou4erocs1 npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBmU ¢ TpebosaHnsamm ®IFOC BO n yyebHbiM nnaHom no HanpasneHuto 22.03.01

"MatepunanoBsefeHue n TeEXHONOrnmn Matepuanos” 1 NPodonio NoAroTosky "MaTtepmnanoseneHme N TEXHONOMMN HOBbIX
martepuanos".

3AEKTPOHHELBH
Bl YHHBEPCHTET

SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty

CrpaHunua 25 ns 27.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.5.9 Xumuns n akonorus

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpaenenue nogrotosku: 22.03.01 - MarepuanoBeneHvne 1 TEXHONOTUU MaTeEPMANoB

Mpodpunb nogrotoBkn: MaTepranoBefeHNE Y TEXHONOMMU HOBbIX MATEPUANOB
Keanndpvkaums BbinyckHrka: 6akanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
oa Hauana obyyeHus no obpasosatenbHoi 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. AxmeToB, H. C. Obwas n HeopraHuyeckas xmMusi. [OnekTpoHHbI pecypc] CI6. : NaHb, 2014, 752 ¢. Pexum goctyna:
http://e.lanbook.com/book/50684

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

4. MeaHoB B. I". OcHoBbl xMuu: YuebHukK [SnekTpoHHbI 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 06wwelt akonorum [AnekTpoHHbI pecypc]: yuebHoe nocobue / MN.A. Bonkosa. - Mocksa: ®opym,
2012. - 128 c. - B nep. - ISBN 978-5-91134-632-4. - Pexum goctyna: http:/znanium.com/bookread.php?book=314363.
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. MeaHos, 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 IM.B., OeHucosa T.P.,
XaputoHosa E.A. - Hab6. YenHbl: HYM KdY, 2016, 35 ¢. (200 ak3. Ha Kad. XMUK 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 [9nekTpoHHbIi pecypc]: yuebHoe nocobue / J1.H. Epnakos, O.H. YepHbiwosa. - Mocksa: HULL
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 [9nekTpoHHbI pecypc]: Kypc nekumii / B.B. Maepuuwes. - 3-e nsa., ctep. - Mockea:
NH®DPA-M; MuHck: HoBoe 3HaHue, 2011. - 299 c.: un. - (Bbiclwee obpasoBaHue). - 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 avcumnavHbl "Xumusa n akonorng"; 22.03.01 "MartepuanoseneHue n TeXHONorMm matepunanos”.

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

Hanpaenenue nogrotosku: 22.03.01 - MarepuanoBeneHvne 1 TEXHONOTUU MaTeEPMANoB
Mpodpmnb noarotosku: MatepuanosefeHne 1 TEXHONOTMU HOBbIX MaTepuanos
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-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C 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 obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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