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Mporpamma amcumnnimHebl "Xumus n akonorus"; 16.03.03 "XonoaunbHas, KpUoreHHas TeXHUKa 1 CMcTeMbl XnaHeobecrneveHuns".

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 amcumnnimHebl "Xumus n akonorus"; 16.03.03 "XonoaunbHas, KpUoreHHas TeXHUKa 1 CMcTeMbl XnaHeobecrneveHuns".

Mporpammy avcuunnvHel paspabdoTan(a)(n) BoueHT, K.H. (ooueHT) Mudptaxos M.H. (Kadpenpa xummm n akonoruum,
NHxeHepHo-cTponTensHoe otaeneHue), MNMiftahov@kpfu.ru ; poueHT, k.H. CyneiimaHos U.®. (Kadenpa xumun n
akonoruu, NHxeHepHo-cTpoutenbHoe otaenenue), lIFSulejmanov@kpfu.ru

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

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUun npuobpeTaeMor KOMNETEHLUN
OK-4 CNOCOBHOCTBIO MCMONb30BATH OCHOBbI MPABOBbIX 3HAHWIA B Pa3NYHbIX cdyepax
PKN3HeneaTenbHoCTn
OK-9 CMOCOBHOCTBIO MCMONb30BaTh NPUEMbI MEPBOI MOMOLWM, METOAbI 3AWNTHI B YCIOBUAX

Hpe3BblHaHbIX CUTyaLNA

OrK-7 CMOCOBHOCTBIO NOLLEPXKMBATL KOMIPOPTHOE COCTOSIHNE Cpelbl 0BUTaHNS B 30HaX
TPYOOBON AEATENbHOCTU Yenoseka, MASHTUPULMPOBaTL HeraTMBHbIE BO3OEACTBUS
cpelbl 0buTaHus, paspabaTtbiBaTtb U Peann3oBbIBATb MEPDI 3AWNTHI
NPOV3BOACTBEHHOIO NEpPCOHana, HaceneHus 1 cpelbl 0bUTaHNS OT BO3MOXHbIX
NocnencTBUiA aBapuii, KatacTpod, CTUXMIAHBIX 6eaCcTBUiA

MnK-1 CMOCOOHOCTLIO BbISIBASITb CYLWHOCTb HAaYYHO-TEXHUYECKIX MPo6neM, BO3HMKAOWMX B
xo0e NpodpeccroHanbHOM OesaTensHOCTU, U NPUBeKaTh ONns UX aHanuaa
COOTBETCTBYIOWNI PU3MKO-MaTEMaATNYECKNIA annapar

MnK-2 rOTOBHOCTbIO MPUMEHATb OM3NKO-MaTeEMaTUYeCcKumii annapar, TeopeTnyeckume,
pacyeTHble U 3KCNepUMeHTanbHble METOObl UCCNEOOBAHUNA, METOLbI
MaTemMaTn4yecKoro U KOMMnbTEPHOro MOAENNPOBAaHUS B NpoLecce
npodpeccnoHanbHom OesTeNbHOCTU

[MK-26 BnafeHneM KynbTypoi NpodoeccuoHansHom 6e30nacHoOCTH, CNoCOBHOCTLIO
NOEeHTMdOULMPOBATb OMAcHOCTU N OLIEeHMBATb PUCKK B cdpepe CBOeN
NpPogoeccnoHanbHOM OeaTe/lbHOCTH

MK-27 rOTOBHOCTbIO MPUMEHATb NPOECCUOHANbHbBIE 3HAHUS AN MUHUMU3ALNN
HeraTUBHbIX 9KONOrMYECKUX NOCneacTBuiA, obecneveHnst 6€30MacHOCTY U Yy4LWeHUs
lycnosuin Tpyna B cpepe cBoer npodoeccroHanbHoOn 4eaTenbHOCTH

O6yyatolmiics, 0CBOVBLUINA JUCLMUMANHY (MOOYNb):

JonxeH neMOHCTpMPOBaTbh CNOCOBHOCTL Y FOTOBHOCTb:

B pesynbTate nsy4yeHns faHHoro Kypca CTyaeHT LOSIXKEH:

3Hartb:

- OCHOBHbIE 3aKOHbl XIMUW, TEPMUHbI 1 ONpedeneHus;

- OCHOBHble METOAbI 1 CNOCODbI PELEHNS XUMUYECKIMX 3a4aY;

- METOAbl aHanM3a B3auMOLENCTBUS YENOBEKA U €ro AeSTENbHOCTU CO CPENON 0bMTaHNS;
- GpakTopbl, Onpeaensiowme ycToumBocTb Brocdepsl,

- OCHOBbI B3aUMOLENCTBNS XMBbIX OPraHU3MOB C OKpYXalowen cpenon;

- XapakTepUCTMKM BO3paCTaHns aHTPONOreHHOro BO3AENCTBUS Ha NPUPOLY, NPUHLMMBI PaLMOHANbHOrO
NPUPOLOMNONb30BAHUS;

YMmeTb:
- MPUMEHATb 3HAHWS MO XMMUX B CBOEW NMPOECCNOHANBHON AEATENBHOCTW;
- OPVEHTMPOBATLCS B XMMMYECKOW MHCDOPMaLUK B CBOEN NPOGDECCUOHANBbHOM OEATENbHOCTH;

- OCyLLeCTBNSATE B 0OWEM BMAE OLEHKY aHTPOMOreHHOro BO3AEMCTBUS HA OKPYXatoLWyo cpeay C y4eToM cneungouki
NPUPOLHO-KNMMATUYECKIX YCNIOBUA.

Bnanetb:
- KYNbTYPOW MbIWNEHUS, CMOCOBHOCTbLIO K BOCNPUSTUIO, aHaNN3y MHdhopMaLmu;

- HaBblkaMu MCMNOb30BaHNSA OCHOBHbIX XMMUYECKNX 3aKOHOMEPHOCTEN U MPUHLMMOB X MPUMEHEHNS B NnpoLuecce
npodpeccroHanbHoOM OesaTenbHOCTH;
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Mporpamma amcumnnimHebl "Xumus n akonorus"; 16.03.03 "XonoaunbHas, KpUoreHHas TeXHUKa 1 CMcTeMbl XnaHeobecrneveHuns".

- MeToAaMu OLeHKU yuepba oT AesTeNbHOCTY NPeanpusTUS,
- MeToamu Bbibopa paumroHanbHOro crnocoba CHUXEHWS BO3AENCTBUS HA OKPYXatolLyto cpeay.

- AeMOHCTpUpoBaTb CMoCOBHOCTb 1 FOTOBHOCTb: NPUMEHATb NONy4YeHHble 3HaHNA Ha NpakTuke.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

JaHHag oucumnnunHa (Mogynb) BktodeHa B pasaen "b1.6.9 OucuunnmHbl (Mogynm)" 0CHOBHOM NPOGIECCMOHASTbHOW
obpasoBatenbHoli nporpamMmel 16.03.03 "XonoaunbHas, KpUoreHHast TeXHUKa 1 cUCTeMbI Xn3HeobecneyeHus
(XonopunbHast TexXHWKa U CUCTEMbI XU3HeobecnedeHns)" n oTHocuTcs K 6a3oBoii (06WwenpodeccuoHanbHOM) YacTu.
OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. O6bem aucuMnanHbI (MOAYNs) B 3a4eTHbIX eAuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

O6was TpynoeMKOCTb ANCLIMINHBI COCTaBASIET 6 3a4eTHbIX(ble) eauHuML(bl) Ha 216 yaca(os).

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

CamocTositenbHas pabota - 112 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS AUCLMUMNANHBI: 3K3aMeH B 1 ceMecTpe; 3a4eT BO 2 CEMECTpE.

4. CopepXxaHue AUCLUUNNUHBI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBEAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4yeckmnx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U Tematu4yeckmit nlaH KOHTaKTHOM U CaMOCTOSITe/IbHOW pPaboThbl N0 AUCLMNANHE (MORYNIO)

Bupobl n yachbl
KOHTaKTHOW paboThbl,
Pasnenbl gucumninHbl / MX TPy A0EMKOCTb CamocTosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyecknellabopatopHble
Jlekumn 3aHATUSA pab6othl
Tema 1. BeegeHnue. lMpeameT v
1. copepXaHue Xxmmmm 1 2 0 0 8
2. |[Tema 2. OCHOBHbIe 3aKOHbI XUMWK 1 2 0 2 8
3. [Tema 3. CtpoeHue BewecTtsa 1 2 0 0 8
4. |Tema 4. Xumunyeckas cBasb 1 2 0 0 8
5. Tema 5. Xumunyeckas TepmoanHammka 1 5 0 5 8
Tema 6. PacTBopbl 1 AnucnepcHole
6. CUCTEMbI 1 2 0 2 8
Tema 7. OnekTpoxmmms.
7. ["anbBaHM4eCcKne anemMeHTbl 1 2 0 4 8
Tema 8. Koppo3us n 3awmra
8. MEeTasnnoB U CNnaBoB 1 2 0 4 8
9. [Tema 9. SnekTponns 1 2 0 4 8
Tema 10. NMpeomet 1 3anaun
10. SKONOMN 2 2 0 2 4
Tema 11. Bruiocgepa Pecypcbl
11.|6roccpepbl. KpyroBopoThbl BEWECTB B 2 2 0 2 4
6ruoccepe
Tema 12. CTpykTypa 1 ouHammka
12. PasBUTUS SKOCUCTEM 2 2 0 2 4
Tema 13. 3aKkOHOMEPHOCTM OECTBMA
13.[akonornyeckmx pakTopos Ha XuBble 2 2 0 2 4
OpraHnambl
Tema 14. CtpykTypa 1 ouHammka
14. YMCNEHHOCTU MOMNYNALNIA 2 2 0 2 4

CrpaHnua 4 13 23.
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Buabl v yachbl
KOHTaKTHOW paboThbl,
N Paspgenbl pucuMnInHbI / Cemect MX TPy A0EMKOCTb CamocTosiTenbHasi
Moayns P (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl
Tema 15. SnemMeHTbl UHXEHEPHO
9KONoruu.
15.{[prpoaHO-NPOMBbIWAEHHBIE CUCTEMBI. 2 2 0 2 10
Skonormyeckne npobnembl
COBPEMEHHOCTMN.
Tema 16. PernameHtauns
BO3AelcTBMS Ha Buocdepy
16 OK0o3aWmMTHAsA TEXHNKA 1 TEXHONOT U, 5 5 0 5 8
‘IMeTombl CHUXEHWS X039ACTBEHHOIO
BO3AelcTBMS Ha Buocdepy
Tema 17. MexagyHapogHoe
17 |cOTPYAHMYeCTBO B obnacTu oxpaHsbl 5 5 0 5 >
okpyxatowen cpepl. KoHuenums
YCTONYMBOro Pas3BuUTUS.
Utoro 34 0 34 112

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. BBepeHue. lNMpenmet n copepxaHne xmumumn

Xumus kak 4acTb ectecTBo3HaHus. MNpeomeT xumnm. [BuxeHne matepmu. BewecTBo. XuMnyeckme npeepalleHus.
O6bekT U3yyeHus B xuMmn. ATOMHO-MonekynsipHoe yuyeHue. CocTaBneHne MonekynsipHbIX OOPMyJ BELLECTB.
XuMnueckuii anemeHT. CBA3b XUMWU C OPYrMMU HayKaMu. 3Ha4YeHUe XMMUM B (DOPMUPOBAHNN MbILWNIEHNS, B U3YHEHNM
NPUPOLbI U PAa3BUTUN TEXHUKM.

Tema 2. OCHOBHbIE 3aKOHbI XUMUM

3ak0H COXpaHeHNs Maccbl BeWeCcTB. 3akKOH NOCTOSHCTBA CcOCcTaBa. 3akoH ABoragpo. 3akOH 9KBMBANEHTOB. 3aKOH
COXpaHeHns Macchl BelwecTB. 3aKOH MOCTOSIHCTBA COCTaBa BELLECTBA. XMMWYECKUIA 3KBUBANEHT. 3aKOH 06 bEMHbIX
OTHoWeHMiA. 3akoH boina-MapuotTa, Meit-Nioccaka. 3akoH Wapns. O6bennHeHHbI ra3oBblii 3aKoH. MonekynsipHble
Maccbl ra3os 1 Napos.

Tema 3. CTpoeHMe BelLecTBa

CTpoeHre atoma 1 cucteMaTka XMMn4ecknx anemMeHToB. OCHOBHbIE MOMOXEHNS BOMHOBOM MexaHuku. BonHoBas
PyHKLMS. ATOMHbIE opbuTanu. KBaHToBble Yncna. MpuHUMn goopMUpPoBaHmnst 3NEeKTPOHHBIX 060/104eK aTOMOB: NMPUHLMM
MUHUMYyMa aHepruv, npuHumn Maynu, npaeuno XyHaa. SnekTPoHHbIE POPMYJbl CTPOEHMSI aTOMOB U 1X rpagouyeckoe
nsobpaxeHue. MNepuoanyeckas cuctema anemeHToB [.M.MeHneneesa. lNMepuoanyecknii 3akoH. CTpykTypa
NeproaMYecKol CUCTEMbI 1 €€ CBSI3b CO CTPOEHMEM aTOMOB. SNEMEeHTHI s-, p- , d- u f-cemeiicTs. MNeproanyeckme
CBOVICTBA 3/IEMEHTOB: paMyc atoma, SHepPrus NOHN3aunmn, CPOLCTBO K 3NIEKTPOHY, SN1eKTPoOTprLaTeNbHOCTb,
BaNIEHTHOCTb. /I3MEHEHUSI XMMUYECKIX CBOMCTB XMMUYECKMX SNEMEHTOB W X COELMHEHWIA.

Tema 4. XuMunyeckas cBsa3b

MpuynHa BO3HMKHOBEHUS XMMUYECKOM CBA3U. OCHOBHbBIE XapakTEPUCTUKMN XUMUYECKOW CBSA3MW: SHEPrvs 1 ANHA CBA3W.
B3anMHoe BnnsiHMe atoMoB B coeaMHeHUN. Tunbl xummnyeckon cBasu. loHHas cesa3b. KoBaneHTHas cBA3b.
JoHopHo-akuenTopHas cesa3b. MeTannuyeckas ces3b. BooopoaHas cBa3b. XapakTepHble CBONCTBA BEWECTB C
pasnnyHbIMK TMNaMK XMMUYECKON CBS3W. MeTon BaneHTHbIX cBsidell. HacbllaeMocTs KoBaneHTHoOW cBa3n. Cnocobbl
nepekpbiBaHUS 3NEKTPOHHbIX 06/1aKoB Npu 06pa3oBaHNM KOBANEHTHOM CBA3N : 0wl ceasu. HanpaBsneHHOCTb
KOBaNEHTHOW CBA3W. Mbpnansaums atoMHbIx opbuTtanein u NpoCTpaHCTBEHHOE CTPOoeHue Monekyn. Meton
MOnekynspHbix opbutaneit. OCHOBHbIE NONOXeHNS. CBSA3bIBAKOWME 1 Pa3PbIXNAOLLME MONEKYNSPHbIE opbuTanu.
Iunarpammbl 06pasoBaHuns Monekyn. BnusiHne xapakTtepa pacnpeneneHust 3f1eKTPOHOB Mo MONEKYNSPHLIM opbuTansam Ha
nopsaokK, SHepruto, ANNHY CBA3N U MarHUTHbIE CBONCTBA OBYXaTOMHbIX MONEKy.

Tema 5. XuMnyeckas TepmoanHaMmKa

OCHOBHblE NOHATMSA TEPMOANHAMUKN. DYHKLIMM COCTOSHMSA 1 OYHKUMM nNpouecca. BHyTpeHHAS aHeprng, sHTanbnus,
Tennota, pabota. MNepBblii 3aKOH TEPMOAMHAMUKN 1 €ro NPUMEHEHNE K aanabaTHbIM, M30TEPMHBIM, U30XOPHLIM 1
n306apHbIM NpoLeccaM. TennoeMKocTb. TepMOXUMUS 1 SHEPreTMKa XMMUYECKUX NPOLLECCOB, TENNOBbLIE 3DHEKThI
XuMUyeckmx peakumii. CtTaHaapTHble aHTanbNMM 06pa3oBaHns 1 CropaHns BewecTs. 3akoH fecca 1 cneacTBns 3 Hero.
BbluncneHve TennosbIX adeKTOoB.

Tema 6. PacTBOopbl U ANCMNEPCHbIE CUCTEMbI

AEKTPOHHBH
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OucnepcHas cuctema. [lncnepcuonHas cpena v aucnepcHas gasa. Knaccmgprkaums OMcnepcHbIX CUCTEM MO CTeNeHu
OUCMNEPCHOCTU: UCTUHHBIE PACTBOPbI, KONMIOMAHBLIE PACTBOPLI, FPYOOANCNEPCHBbIE CUCTEMBI. [OMOreHHble 1
reTeporeHHble cuctemel. Knaccugoukaums KonnouaHbIx CUCTEM 1 Ux cBolicTBa. Obluas xapakTepucTuka pacTBOPOB.
Cnocobbl BblpaxkeHunsl cocTaea pacTeopa. PacTBopbl HE3NEKTPONMTOB 1 3NeKTPONUTOB. CunbHble U cnabble
3NeKTPONUTLl. AKTUBHOCTb 1 KOSPEULIMEHT aKTMBHOCTU. B3auMoaeincTeme Mexy pacTBOPUTENEM 1 PACTBOPEHHbBIM
BELeCTBOM. TepMoaMHaMnyeckme cBoricTea pacTBopoB. OcobeHHOCTY BOAbI Kak pacTBoputens. BonopoaHsiii
nokasatesnb cpefbl. MioHHble peakumu B pacTBopax. 'maponua coneii. KoHcTaHTa 1 cTeneHb rmaponusa.

Tema 7. dnekTpoxumus. FanbBaHUYECKNE NEMEHTDI

3neKTpo,qu|e noTeHumnanbl 1 ranbBaHN4eckmne aneMeHTbl. [1BonHon SﬂeKTpVI‘-IeCKI/II\/'I CNnon n 9NEeKTpoOHble NoTeHumnanbl.
YDaBHeHI/Ie HepHCTa. ["anbBaHWMYECKNIA SNEMEHT N ero 9NieKTpoaBMXyuwasa cuna. TepMO,EI,I/IHaMI/IKa ranbBaHN4eCcKoro
3NeMeHTa. CTaH,D,apTHbII7I BO,EI,OpO,D,HbII7I ANeKTpon n psan Hal'lpﬂ)KeHVIVl MeTannos. eﬂeKTDOXI/IMI/ILIeCKI/Ie CNCTEMDI.
XUMN4eCcKme NCTOYHMKN ToKa. Tunbl ranbBaHNYECKMX 3NIEMEHTOB.

Tema 8. Koppo3us u 3auimta MeTannios U CriaBoB

OcHoBHbIe BMAbI KOPPO3un. XuMmnyeckas Kopposus. SnekTpoxumuyeckas koppoans. KucnoponHas n BogopoaHast
nenonspwaauns. Kopposus nog nectenem bnyxaatowmx Tokos. Obwme v nokansHbie Buabl koppoaun. MeTtoabl
3alMTbl METANNIOB OT KOPPO3WU: NIErMpoBaHNe, 3allUTHbIE MOKPLITUS, SNEKTpoXMMMYeckas 3awnTa. IameHeHve CBOMCTB
KOPPO3WNOHHOM cpelbl. IHrMbutopbl KOppo3unu.

Tema 9. dnekTponus

ONeKTPOoNn3 pacnnasoB aNeKTPOUTOB. DNEKTPONN3 PACTBOPOB 3NEKTPONUTOB C PACTBOPUMbIM U HEPACTBOPUMBIM
(MHepTHbIM) aHooM. MNocnenoBaTeNbHOCTb Pa3pPAOKM MOHOB B pacTBOpPax M pacniasax anekTPonToB. 3aKOoHbI
3NeKTPONn3a: Nep.bIii, BTOPO 1 00 beauHEHHbI 3akoHbl Dapanes. MpumeHeHne anekTponusa. ManbBaHuyeckme
NOKPbITUS.

Tema 10. NMpenmeT n 3apayun aKonorum

3konorus kak Hayka. CTpyKTypa COBPEMEHHOW aKonornm MecTo aKoorMm B CUCTEME eCTECTBEHHBIX 1 'yMaHUTapHbIX
Hayk. Mpobnemsbl, N3y4aemble aKONOrmen. 3HaveHme aKonorum Ans CoBpeMeHHoro obuecTsa. Ponb npsiMbix 1 oBpaTHbIX
CBS3eii B aKoNornyeckux cuctemax. 3akoHsl b.KommoHepa. Hayku. CTpykTypa akonoruu, obwas v npuknagHas
akonorusi. OCHOBbI 9KONOMMYECKOro MMPOBO33PEHMS. 3HAYEHNE 3KONOrM4eckoro obpasoBaHus.

Tema 11. Buocdpepa Pecypcbl 6uocchepbl. Kpyrosopothi BewecTs B 6uocdchepe

OnpepeneHune TepMrHa 6uocdpepa no 3.3toccy 1 eé HepocTaTtok. [NoHATMe TepMmHa ? Brocdepa? B YueHumn o
6uocdepe B.M.BepHaackoro. KoMnoHeHTbl 6uocdoepbl: KOCHOE BelecTBo, B1okocHoe, XnBoe BewecTBo. CTpyKTypa
6uocdoepbl 1 eé rpaHnubl. CBOMCTBA 1 GOYHKLIMU XMBOrO BelecTBa. PyHkUMM Brocdepbl. 3aKoH Hoocepb!
B.N.BepHanckoro. 3akoH romoreHnsauum 6uocdoepbl. CoBpeMeHHoe cocTosiHue buocdepsl.

Tema 12. CTpyKTypa ¥ AMHAMUKA Pa3BUTUS IKOCUCTEM

CTpyKTypa 1 OCHOBHbIE NOHSATMS aKocucTeM. CBOMCTBA 9KOCUCTEM U 3aKOHOMEPHOCTM MX (OYHKLIMOHNPOBAHUSI.
Cykueccuu: onpeneneHve, Buabl, NpuynHbl. CyKLECCUOHHbIN psa. KnuMvakcdopmauus n eé oco6eHHOCTH.
AHTpOMNOreHHoe BO3AencTBNe Ha OMHAMKKY pasBuTust akocucteM. derpagaumn. NpoaykTBHOCTb 9KOCUCTEM. DHEprus
B aKocucTemax. [oMeocTas akocucTeM. Skonormdeckne nupammuibl 6uomacc v sHeprun. ickyccTBeHHbIE 3KOCUCTEMBI,
MOLENnpoBaHne 3KOCUCTEM, NMOMNYNSLMOHHbIA aHanna. Ocobo oxpaHsieMble TeppPUTOPUN.

Tema 13. 3aKOHOMepHOCTVI OEeUCTBUSA 3KONOorm4yeckmnx oakTopoB Ha XMBble OpraHU3mbl

Okonornyeckne aktopbl cpelbl. OCHOBHblE 3aKOHOMEPHOCTU B3aUMOAENCTBMS 9KONOrMYeCKnX hakTopoB 1 XMBbIX
opraHnamoB. 3akoH OU3nNoNornyecknx B3anmoaencTanii A. TuHemMaHa - COBOKYNHOCTb (pakTOpoB BO3OEACTBYET
CWnbHee BCero Ha Te ¢oasbl pasBUTUS OPraHn3ma, KOTopble UMEIOT HaVMEHbLLYIO 3KONOMMYECKYI0 BaNeHTHOCTb,
MUHUMaNbHY0 cnocoBHOCTb K Npucnocobnermio. 3akoH eanHctea OPTAHN3M -CPELA - Xu3Hb pas3snBaeTcs B
pesynbTarte NOCTOSIHHOro 0OMeHa BELWECTBOM M MHGopMaLmMeil Ha 6a3e NOToka SHEPrUM B COBOKYMHOM €AUHCTBE Cpenbl
N HacensaLWmx ee opraHn3mMoB. 3aKOH HE3aBMCMMOCTU (PyHOaMeHTanbHbIX doaktopos B.P.Bunbamca ? nonHoe
OTCYTCTBME B Cpefe X0Ts bl 04HOro M3 oyHOAMEHTaNbHbIX 9KONOrMYecknx ghakTopoB (CBET, KUCNOPOo, BOAa,
Temnepartypa, MMHepanbHbIe BEWeCTBa) He MOXET BblTb 3aMEHEHO ApYrMMu chakTopamu. 3akoH NUMUTUPYIOWETO
gpakTopa. 3akoH TonepaHTHOCTU. ApanTaums opraHn3MoB K M3MEHEHWIO 9KONOrnyeckux chakTopos. PacteHns n
BuounHamnkaums n 6uotectuposaHve. Buotnyeckme CBA3MN. XNBOTHBIE - MHAMKATOPbLI COCTOSIHUS OKpYXatowei cpepl.

Tema 14. CTpyKTypa M AUHAMUKaA YACJIEHHOCTU NONynsiLui

CoobLwecTBo: onpeneneHne, Buapl (300LEeHO3, PUTOLIEHO3, MUKPOOOLIEeHO3), CTPYKTypa. MNonynsaums: onpeneneHue,
cTpykTypa. JrHamuka ymcneHHocTn nonynsaummn. MexaHnsmbl perynmpoBaHus YACIEHHOCTN B MONYNSLMSX.
okonornyeckne cTparermn. dkonornyeckas Huwa. brotuyeckme ceasn. Bronornyeckas NPoTUBOPEYMBOCTb CRYHKLNIA
nonynsaumm (Mogens JloTkn-BonbTeppbl; 3aKOH 9MepaXEHTHOCTH).

Tema 15. SnemeHTbI UHXeHepHon akonoruu. NpupoaHO-NPOMbILLIEHHbIE CUCTEMbI. 3konornyeckune np06neMb|
COBpPEeMEeHHOCTMU.

TexHoreHHoe BO3OeNCTBNE Ha OKpYXartolLyo NpupoaHyto cpeny. OpraHn3aunoHHbIe 1 NPaBOBble CPeAcTBa OXPaHsbl
oKpy>Xatolei cpefbl. IKO3aWmMTHAs TEXHMUKA W TexHonorun. ManootxogHoe 1 6€30TXx04HOe Npon3BoLcTBO. OuncTka
CTO4HbIX BoA. OuncTtka rasoBbix BbIOPOCOB. PekynbTuBaums nous. MeTonbl CHUXEHNS XO3AACTBEHHOrO BO3AEHCTBNSA Ha
6roccpepy. Mpobnembl n3ameHeHus knuMata. PaspyleHune 030HoBOro cnos. YpbaHusauns. Jemorpadpuyeckuii B3pbis.
BnunsiHne aHTponoreHHoro chaktopa Ha atmocdepy, ruapocgepy, nmrocdepy. Buabl anbTepHaTUBHON 3HepPruu.

Tema 16. PernameHTauus Bo3nencTeust Ha 6moccpepy 3ko3alMTHas TexHUKa U TexHonorum. Metoabl CHUXEHUS
XO035IMCTBEHHOIro BO3AeNCcTBUS Ha buoccpepy

AEKTPOHHBH
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Skonornyeckas 3KCcnepTn3a, uenb, 3aga4vun, snabl. Jkonornyeckui ayaunT: NoHATME, BUObl N NMOPALOK NpOoBEenEHUA.
Skonornyeckas cepTuomkaums. Jkonornyeckui MOHUTOPWUHI Opr>Ka}OLLI,eI7I cpenbl. CaHI/ITapHO--FI/IFI/IeHI/I'-IeCKVIe n
I'IpOI/IBBO,D,CTBeHHO-XOSHI7ICTBeHHbIe HOpPMarTmBbl. (Deﬂ,epaanoe 3akoHoOaTeNibCTBO, NpUKa3bl 1 NOCTAHOBNEHNSA
penepanbHbIX U permoHanbHbIX OPraHoB BNacTu B cdoepe aKOM0ornyeckoro MOHUTOpPUHra.

Tema 17. MexayHapoaHoe COTPYAHUYECTBO B 06n1acTu oxpaHbl OKpyXaroLen cpeabl. KoHUenuus ycTtonumeoro
pa3BuTus.

OxpaHa oKpyXarlen cpelbl - MexayHapogHas 3agada.

OCHOBHbIE NPUHLMMBI MEXAYHAPOAHOr0 COTPYAHUYECTBA B 06NnacTu oxpaHbl OKpyXatowei cpenbl. MexayHapoaHble
opraHusauum B 06nactu oxpaHbl oKpyxatolei cpenbl. MexayHapoaHble NpaBoBble CPeACTBa OXpaHbl aTMocdepbl
3eMnun, OKONO3EMHOr0 1 KOCMUYECKOro NPOCTPaHCTBA, NpMpoasl MMpoBOro okeaHa, XXMBOTHOIO M pacTUMTENbHOrO MUPa,
OKpy>XaloLein cpelbl OT 3arpsA3HEHNS PALMOAKTUBHBIMK 0TX0A4amMun. Mex yHapoLHO-NpaBoBas oxpaHa atMoceepb!
3eMnun, OKONO3EMHOr0 1 KOCMUYECKOro NpocTpaHcTea. Mex ayHaponHo-npasosas oxpaHa MupoBoro okeaHa.
MexayHapoaHO-NpaBoBas 0XpaHa XMBOTHOMO 1 PacTUTENbHOIO Mupa. MexXxayHapo4HO-NpaBoBas oxpaHa okpyXatouei
Cpelbl OT 3arpsA3HeHNs paLMoakTUBHbIMK OoTxodamMu. KntoyeBble MOHSATUS KOHLENUUM YyCTONYNBOrO Pa3BUTHS.

5. MepeyeHb yue6HO-MeTOAMYECKOrO 0becnevyeHns A CaMOCTosITeNbHOWU paboTbl 06yyaloLLLUXCS NO
AucuunnuHe (Moayso)

CamocTosiTenbHas paboTa o0y4atolmMXCs BbIMONHASTCS Mo 3a0aHNI0 1 NPY METOANYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHasi pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayAUTOPHYIO CaMOCTOSTeNbHY0 paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTOENbHbIX TeM (pasnenos) AUCUUMNINHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl 0bydatowmecs YATarT 1
KOHCMEKTUPYIOT y4ebHY10, Hay4yHYIo 1 CMPaBOYHYIO NNTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBLIKOB, TOTOBSTCS K TEKYLIEMY 1 MPOMEXYTOYHOMY KOHTPO/O MO AMCUUMMHE.

OpraHunsauus caMocTosTenbHO paboTbl 0ByHaroWMXCs PErNaMeHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEPaTypOii U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aummn 1 ocylecTBleHNs 0bpasoBaTenbHON AeaTenbHOCTH No o6pasoBaTefibHbIM NPorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, nporpamMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTea obpasoBaHust U Hayku Poccuiickoin denepauun ot 5 anpenst 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTMBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOrO o6pasoBaTtensHoro yupexaeHns "KasaHckuin (MprBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsiaka henepanbHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLEro npodgeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuii) doenepanbHblii yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCKoro) doegepanbHoro yHmBepcuteTa

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNIMHE (MOAYNIO)

6.1 MepeyeHb KOMMNETEHLUNA C YKa3aHUEM 3TanoB ux popMupoBaHuUs B NpoLiecce 0CBOeHUsi o6pa3oBaTtefibHOMN
nporpamMMbl U OOPM KOHTPOJISI UX OCBOEHUS

dopma KOHTpons OueHunBaemble

dran KoMneTeHUUn

TeMmbl (pa3pernbl) AUCLUUNUHBI

Cemectp 1
TeKyLLM KOHTPO/Ib

. CTpoeHue BewecTsa

. XvMnyeckas TepMoamHaMuka

. PactBopbl 1 oucnepcHble cnuctemsl

. OnexkTpoxmmus. ["anbBaHNYECKNE SIEMEHTHI
. Koppo3aus v 3awmrta metannos n cnnasos

. CTpoeHue BewecTsa

. XuMnyeckas TepmoamHamuka

. PactBopbl 1 ancnepcHble cucTeMmsl

. OnekTpoxmmmsi. ManbBaHN4Yeckue aneMeHTbI
. Koppoaus n 3awmta metannos 1 cnnasos

. OnexkTponua

1 |YcTHbIA onpoc 82%7 ,MK-1, OK-4,

NabopatopHble
2 0aBoTH MnK-2, NnK-26 , NK-27

[NncbmeHHoe

. HOBHbI KOH
3 |pmomauwHee 3apaHue |[1K-2 , OK-4 Octo € 3aKOHBI XMK

. Xumnyeckas TepMognHamumka

N [©OCONOOTW|I0ONO O1W

OK-4, OK-9, OIK-7,
9Kk3aMeH MK-1, nK-2, rk-26,
MnK-27

KETPOHHBH
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Oran

dopmMa KoHTpons

OueHunBaembie
KoMneTeHuUmn

TeMmbl (pa3pernbl) AUCLUMUHBI

CemecTp 2

TeKyLLMI KOHTPO/Ib

1 |YcTHbI onpoc

OriK-7, OK-9

6rocdepe

10. MpenmeT 1 3agaym akonornm
11. Buocgpepa Pecypcbl 6rocgepbl. KpyroBopoThl BeWecTs B

12. CTpykTypa 1 AnHammka passmTus 9KOCUCTEM

13. 3aKOHOMEpPHOCTN AENCTBUS SKONOrM4eckux oakTopos Ha
XVBblE OPraHn3mbl
14. CTpykTypa 1 AnHamMmkKa YMCNEeHHOCTN NOMynsaLmia
15. SnemMeHTbl HXeHepHon akonoruun. MNMpupoaHO-NPOMBIWAEHHbIE
CUCTEMbI. DKONOrnyeckme npobnembl COBPEMEHHOCTH.

16. PernameHTauns Bo3neicTans Ha Guocgepy SkosawmTHas
TEXHWKA 1 TexHonornn. Metobl CHUXEHUS XO3SACTBEHHOMO
BO3[eNcTBMS Ha Brocdpepy
17. MexayHapoaHoe COTpyaHNYECTBO B 0611aCTy OXpaHbl
oKpyxatower cpenbl. KoHLenums ycTondmeoro passutus.

paboTbl

NabopaTtopHble

nK-2, rnK-1
OK-9, OK-4
nK-27

, OMNK-7,

6uocdepe

, MK-26 ,

10. NpeameT 1 3agayv akonornm
11. Brocgpepa Pecypcbl 6uocdepbl. KpyroBopoTbl BEWeCTB B

12. CTpyKkTypa 1 OnHaMmka pasBmTns 9KOCUCTEM

13. 3aKOHOMEPHOCTUN OEACTBUS SKONOrM4ECKUX (0aKTOPOB Ha
XMVBble OpPraHn3mbl
14. CTpykTypa 1 AnHamMmka YMCNeHHOCTN NOonynsumia
15. SnemeHTbl nHXeHepHon akonornun. MNpupoaHO-NPOMBIWAEHHbIE
CUCTEMbI. DKonormyeckme npobnemMbl COBPEMEHHOCTU.

16. PernameHTtauusi BO3nencTems Ha brocgpepy dkozalmTHas
TexHMKa 1 TexHonornn. Metobl CHUXEHUS XO3ANCTBEHHOIO
BO34elcTBMS Ha Buocdpepy
17. MexpyHapoaHoe COTPYyAHNYECTBO B 0611aCTV OXpaHbl
okpyxatowwer cpefbl. KoHuenums ycTonyneoro passutus.

3auver

OK-4, OK-9,
NnK-27

NnK-1, NK-2, nK-26,

OrK-7,

6.2 OnucaHue nokasarenen u Kputepues oueHuBaHus KOMMEeTeHU N Ha Pa3/INyHbIX ITanax ux q‘.)OpMVIpOBaHVIﬂ,
onucaHve wkKan oueHuBaHuns

Kputepum
dopma oueHuBaHUNA Oran
KOHTPOMA I uuro XopoLuo Y noen. Heya.
CemecTtp 1

TekyLLUA KOHTPONb

YCTHbIN onpoc

B oTBeTe Ka4eCTBEHHO
packpbITO cogepxaHue
Tembl. OTBET XOPOLWO
CTPYKTYPUPOBaH.
MNpekpacHo ocsoeH
NOHATUIHBIA annapar.
lMpooemoHcTpupoBaH
BbICOKWU YPOBEHb
NoHUMaHua Matepvana.
MNpeBocxonHoe ymeHwe
goopMynMpoBaTtb CBOU
Mbicnn, obcyxaatb
ONCKYCCUOHHblE
NONoOXeHus.

OcHOBHble BONPOCHI
TEMbl PacKpbITbI.
CtpykTypa oTBETa B
Lienom ageksartHa Teme.
Xopowwo 0cBoOeH
NOHATUIHLIV annapar.
MpoaeMoHcTpuposaH
XOPOLNIA YPOBEHb
NOHUMaHMs Matepuana.
Xopolee ymeHvne
popmMynmnpoBsaTb CBOU
Mbicniv, obcyxaaTtb
INCKYCCUOHHbIE
MONOXEHUSI.

Tema 4yacTnyHo
packpbita. OTBeT cnabo
CTPYKTYpUpOBaH.
MoHATUAHBIA annapat
OCBOEH 4aCTU4HO.
lMoHnMaHwne oTAeNbHbIX
NONIOXEHUN 13
matepuana no Teme.

Y noenetsoputENnbHOE
yMeHne
doopMynMpoBaTb CBOU
Mblcnu, obcyxaatb
AVNCKYCCUOHHblE
NMONOXEHUS.

Tema He packpbiTa.
MoHAaTWMIAHbIA annapat
OCBO€EH
HeyAO0BNETBOPUTENBHO.
lMoHumaHvne matepuana
pparmeHTapHoe nnu
oTcyTCTBYEeT. HeymeHue
bopMynnpoBaTtb CBOU
Mbicnu, obcyxaaTb
ONCKYCCUOHHblE
MONOXEHUS.
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dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbl MEeTObl MCMOMb30BaHbl (MeToAbl NCNOMb30BaHbl [METOAbI HACTUYHO MeTobl MCMONb30BaHbl | 2
npasunbHo. MNposiBneHa [B 0CHOBHOM MPaBuibHO. [MCMNONb30BaHbI HernpaBwbHO.
npesocxoaHas MposiBneHa xopowas  |[npasunbHo. MNposineHa |MposisneHa
TeopeTmyeckast TeopeTnyeckas yLOOBNETBOPUTENbHAA  |HEeYyLOBNeTBOPUTENbHAsN
NMoaroToBKa. MoOAroToBKa. TeopeTuyeckas TeopeTmyeckast
Heobxoanmble HaBblky  [HeobxoauMble HaBblKU  |MOArOTOBKA. MOAroToBKa.
N YMEHMS NOMIHOCTbIO (M yMeHns B ocHoBHOM  |HeobxoamMble HaBblkn  |Heobxoanmble HaBbIKY
ocBOeHbl. PesynbTaT  |0oCcBOEHbI. Pesynbtat | yMEHUsl HacTUYHO 1 YMEHUSI HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MONHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoit paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4acTM4YHO He COOTBETCTBYeT eé
uensm. Lensm. COOTBETCTBYET €6 Lensim.
uensm.
MNMucbmenHoe  ([MpaBunbHO BbiNONHEHbI [[paBnibHO BbINOAHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbIMOMHEHbI
JLoMallHee BCE 3a4aHus. 6onblwas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONMOBUHY.| 3
3agaHue MpoLeMOHCTPMPOBaH  [3adaHuiA. MpucyTcTBYIOT MponeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucytcTeytoT CepbésHble OLWnOKM. HEYLOBNETBOPUTENbHBbIA
BNAaAEeHNs MatepuanoMm. (HesHauUTeNbHble MNpPOLEMOHCTPMPOBAH  |ypOBEHb BNAAEHNS
MposiBneH.i ownbkm. YOOBNETBOPUTESNbHBI  [MaTepuanom.
NPeBOCX0AHbIE MpoLeMOHCTPMPOBaH  [ypOBEHb BNafgeHUs MposiBneHbi
CnocobHOCTM XOpOLWNiA ypOBEHb Martepvanom. He[oCTaTouHbIE
MPUMEHSTb 3HAHWS U [BnageHust matepranoM. (MposiBneHbl HA3KMe CMnocobHOCTM
YMEHWS K BbINONHEHNIO |[pOosiBNEHbI CpefHNE  [CNOCOBHOCTM MPUMEHSATbL 3HAHNA U
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTM MPUMEHSTb 3HAHUS U [yMEHWSI K BbIMOIHEHWIO
MPUMEHSATb 3HAHUS U [yMEHWSI K BbINMONHEHMIO [KOHKPETHBIX 3a4aHWIA.
YMEHUS K BbINONMHEHUIO |KOHKPETHBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHuI.
Ok3ameH Obyuatowuiics Obyuatowuniics Obyuatowwnitcs O6yuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HauMTeNbHble Npobensl
cmcTemaTmyeckoe u y4eBHO-MporpaMMHOro  |y4ebHoO-NpPorpamMMHOro B 3HaHNSAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycnewHo [matepuana B o6beme, |y4ebHO-NporpamMMHOro
y4eBHO-MPOrpaMMHOro  |BbINONHWNA HeobXo4MMOM Ansi matepuana, Lonyctun
matepvana, yMeHue npenycMOTpeHHble JLanbHeiwen y4ebbl U [MpUHLMNNANBHBIE
cB0BOOHO BBIMONHSATL  |MporpamMoli 3aaHus, |npencrosiwei paboTel  [OWMOKM B BEINONHEHWM
3a4aHus, YCBOWN OCHOBHYO no npodpeccmu, npenyCMOTPEHHbIX
npeaycMoTPeHHble nuTeparypy, cnpaBumIcs ¢ MporpamMmoii 3aaaHuii u
NnporpamMMoii, ycBoun  [pekoMeH40BaHHY0 BbINONHEHWEM 3aaHuii, [He cnocobeH
OCHOBHYIO NTEpaTypy u|nporpammor npeaycMOoTPEHHbIX NPOLONXUTL 0ByHeHme
3HaKOM C OVCLUMNMWHBI, Nokasan |[nporpaMmoii, 3HakoM € (Unm NPUCTYNUTb NO
[ONOJSTHUTENbHOW cucTeMatnyeckuii OCHOBHOW NTEPaTypoOi, [OKOHYaHNK
nnteparypon, xapakTtep 3HaHui no pekomMeHOoBaHHOM yHUBepcuTeTa K
pekoMeHnoBaHHOM ancumnnuHe n nporpammor npogoeccnoHasnbHom
nporpammoi CrnocobeH K nx LMCUMMNWHBI, AOMYCTWN |aesiTenbHocTh 6e3
OVCLUMUMNWHBI, YCBOWNT  |camOCTOSITENIbHOMY MOrpPeLHOCTN B OTBETE [LONONHUTENbHbIX
B3aVIMOCBS3b OCHOBHbIX [MOMOAHEHMIO 1 Ha aK3aMeHe U npu 3aHATUIA No
MOHSTWIA ANCLMMNAVHBI B [0BHOBNEHMIO B X04e BbINOSIHEHNN COOTBETCTBYIOWEN
WX 3Ha4YeHun gns HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX ancuunnnunHe.
npvobpeTtaemor paboTbl 1 3a4aHuii, Ho obnanaert
npodpeccuu, npoasun  |npogoeccrnoHanbHom HeobxoaMMbIMU
TBOpYECcKMe LesiTeNbHOCTH. 3HaHVSIMW ONS UX
cnocobHoCTM B ycTpaHeHus non
NMOHMMaHNK, N3NOXEHNN PYKOBOLCTBOM
1 NCNOMb30BaHWK npenoaasaTersi.
y4ebHO-NporpaMmMHoro
matepvana.
CemecTp 2
TekyLLU KOHTPONb

3AEKTPOHHELBH
Bl YHHBEPCHTET
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dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
YCTHbIA onpoc B oTBeTe kayecTBeHHO |OCHOBHbIE BOMPOCHI Tema YacTn4HO Tema He packpbliTa.
packpbiTO cofepXaHue [TeMbl packpbITbl. packpbiTa. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 1
Tembl. OTBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYpPUPOBaH. OCBOEH
CTPYKTYPUPOBaH. Lienom afekeaTtHa Teme. [[ToHATUIAHLIA annapaT  |HeynoBNeTBOPUTENBHO.
MpekpacHo ocBoeH Xopowo 0cBoeH OCBOEH 4aCTW4HO. MoHuMaHWe matepwana
MOHSITUIAHBIA annapaTt. [NoHsSTWUIAHBIA annapart. |[loHMMaHWe oTAeNbHbIX |doparMeHTapHoe uniu
MponemMoHcTprpoBaH  ([MpoAEeMOHCTPUPOBAH  [MOMOXEHWA 13 oTcyTcTBYeT. HeymeHune
BbICOKWiIA YPOBEHb XOpOoLWWnii ypoOBEHb matepwana rno Teme. oopMynmMpoBaThb CBOU
NMoHMMaHNsa MaTepuana. [noHumaHus Mmatepuana. |Y 4oBneTBopuTeNbHOE  [MblciK, 0bcyXxaaTtbh
[MpeBocxonHoe ymeHne (Xopolee ymeHme YMeHue ONCKYCCUOHHbIE
opMynMpoBaTh CBOU  |OOPMYNMpPOBaTb CBOM  |hOPMYIMPOBaTL CBOM  [MONIOXEHMSI.
MbiCnn, obcyxaaTb Mbicnv, obcyxaaTtb Mbicnn, obcyxaaTtb
LNCKYCCUOHHbIE LMCKYCCUOHHbIe LNCKYCCUOHHbIE
MONOXEHMSI. MONOXEHUSI. MONOXEHMSI.
NabopatopHble |ObopynoBaHme u O6opynoBaHue 1 Ob6opynosaHue n O6opyLnosaHue n
paboTbl METOLbl MCNONb30BaHblI (METOAbI NCMOMNb30BaHbI [METOAbI YHACTUYHO METO bl UCMONb30BaHbI 2
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMNONb30BaHbI HenpaBWbHO.
npesocxonHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |lposiBneHa
TeopeTmyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NoAroToBKa. MOLroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoanmble HaBblkn  [HeobX0ouMble HaBbIKM  |MOArOTOBKA. MOAroToBKa.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxooMMble HaBbIKY
0CBO€HbI. PesynbTaT  |0CBO€EHbI. PesynbTar N YMEHUS YACTUYHO 1 YMEHUS HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHLI. PesynbTart Peaynbtat
MONHOCTBIO B OCHOBHOM nabopaTtopHoi paboThl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4YaCTUYHO He COOTBETCTBYeT eé
LensM. Lensm. COOTBETCTBYET €€ Lensm.
uensm.
3auteHo He 3auteHo
3auer Obyuatowwpmitica obHapyXun 3HaHne OCHOBHOro  |OByyarowuincs 0bHapyXunn aHaYUTeENbHbIE
y4ebHO-NporpamMMHOro matepuana B obbeme, npobenbl B 3HaHNSAX OCHOBHOTO
HeobX04MMOM Ons fanbHewen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosien paboTbl MO CNeUnanbHOCTH, NPVHUMNANbHbIE OWMNOKM B BIMOMHEHWN
cnpasuscs C BbINOMHEHWEM 3a0aHNA, npenycMOTPEeHHbIX NporpamMmon 3afaHnin n He
NpeayCMOTPEHHbIX MPOrpaMMoi AUCLUNAUHBL.  |CMOCOGEH NPOLONXNUTL 0ByHYEHNE UK
NPUCTYNUTb NO OKOHYAHWU YHMBEPCUTETA K
npocheccroHanbHOM nedaTenbHOCTH 6e3
LOMONHUTENBHbBIX 3aHATWIA NO COOTBETCTBYHIOLWEN
LNCLUMMNINHE.

6.3 TunoBble KOHTPONbHbIE 3a8aHNUS UK UHblEe MaTepuarnbl, He06XoaUMble AN OLLEeHKU 3HaHWUIA, YMEHUIA,
HaBbIKOB U (MN11) onbiTa AesTeNbHOCTU, XapakTepU3yoLUX aTarnbl oOpMUPOBaHUSA KOMMETEHLUIA B poLuecce
0CBOEHUsi 0bpa3oBaTenbHOW NPOrpaMMmbl

Cemectp 1

TeKyLwuin KOHTPONb

1. YcTHbIN onpoc

Tembl 3,5,6,7,8

Tema 3. CTpoeHue BewecTsa

1. CTpoeHne atoma no TOMCOHY.

2. CtpoeHme atoma no Pesepdopay

3. CtpoeHune atoma no Bopy

4. CoBpeMEeHHbIe NPeACTaBNeHNs 0 CTPOoeHUN atoma. KBaHToBas MexaHuka.

5. YpasHeHue WpeanHrepa.

6. BonHoBas coyHKUMS 1 ee PUBNYECKUIA CMbICT

7. MpwvHumn Maynw.

8. MNpasuno lNyHoa.

9. KeaHToBblE YMCha.

10. Mopsanok 3anonNHEeHMs 3NeKTPOHHbIX NOAYPOBHEN.

Tema.5.Xumunyeckas TepmoamHammka
1. Ha3oBuUTE OCHOBHbIE 3aKOHbI TEPMOXUMUN
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2. [aiite onpeneneHne nepBoMy 3aKOHY TEPMOANHAMMKM
3. Hante onpeneneHne BTOPOMY 3aKOHY TEPMOLMHAMUKM
4. Y10 Takoe CTaHOapTHas aHTanbnusa?

5. OCHOBHbIE XapakTepUCTUKIN IHTPOMUK

6. Yto onpenensieT ceobonHas aHeprus Mmbbca?

7. Paccuntalite nameHeHvne aHeprum M'mbbca, sHTanbnmMm 1 3HTPONUK 4N CTAHAAPTHONO COCTOSHUS peakLmMmn FropeHus
mMe?TaHa:

CH4 (r) + 202(r) — CO2(r) + 2H20(r).

Kakor chaktop, aHTanbnumnHbIA UM SHTPONUIAHLIA, SBNSETCS ABMXYLLEN CUION 3TOro npouecca?

1) AHO = -803,3 kx/monb; ASO = -4 Ox/monb?K; AG 0 = = -801,4 kdx/monb. [suxywas cuna npouecca ? nameHe?Hue
SHTaNbLNUK;

2) AHO = +803,3 kx/monb; ASO = +4 IOx/monb?K; AG = = +801,4 kx/mMonb. [Brxywas cuna npowuecca ? naMeHeHue
SHTpOMUN.

Tema 6. PacTBopbl 1 gUCNEpPCHbIE CUCTEMDI

. Oblwas xapakTepncTnka pacTBopOB.

. PactBopbl razoobpasHble, X1UXKne 1 TBepable.

. TepMoArHaMuKa pacTBopeHus

. JaBneHue napa pacTBopuTens Hag pacTBOPOM.

. NepsbIt 3akoH Payns.

. Bropow 3akoH Payns.

. [loHnxeHne Temnepatypbl KpucTannsaumm pactsopa.

. MoBbllWweHne TeMnepatypbl KuNeHms pacTeopa.

. OcMoc, 0CcMOTUYECKOE faBneHme.

10.MpumeHeHne npolecca ocMoca.

Tema 7. OnekTpoxmmus. ["anbBaHU4eCKNE 3NEMEHTbI

1. [ante onpeneneHne ranbBaHNYeCKOro anemMeHTa

2. Y70 Takoe cTtaHOapTHbIA 3NEKTPOAHbIA noTeHunan?

3. Uto Takoe anekTpoasmxywas cuna?

4. Kakune 6bIBalOT ranbBaHUYECKNE SNEMEHTbI?

5. Ha3oBMTE OCHOBHbIE OTIMYUS NEPBUYHBIX Y BTOPUYHBIX FaNbBaHNYECKMX ANIEMEHTOB.

Tema 8. Koppo3ua u 3awmuta MetanfioB 1 Cnnasos

1. HasoBuTe OCHOBHblE BMIbI KOPPO3MMU.

2. B kaknx cpepax npoMcxoauT XmMudeckas Koppoauns?

3. B kakunx cpepax nponcxoamnT anekTpoxmMmieckas kopposms?

4. HasosuTe OBa OCHOBHbIX BUAa Oenonspusaumm.

5. Kakne metoabl OTHOCATCS K SNEKTPOXMMMNYECKUM METOAAM 3alLMUThbl OT KOPPO3un?
2. NaboparopHbie paboTbl

Tewmbl 3,5,6,7,8,9

1.Tema CTpoeHue BelecTBa.

1.BbibepunTe npaBuibHOE YTBEPXAEHUE: Y M30TOMNOB 3/IEMEHTA 0AMHAKOBO:

a) YNCNo HENTPOHOB;

6) 4MCno NPOTOHOB;

B) YNCNO SNEKTPOHOB;

) MaccoBoe 4Yncno;

) aToMHas macca;

€) NopsAOKOBbIA HOMEP.

1)6,8,€;2)a,6;3)8B,T,0;4)a, 8, €.

2. 2 OneKkTpOoHHas KoHurypaumns 1s22s22p63s23p3 COOTBETCTBYET aTOMY:

1) antomrHus; 2) asota; 3) bocopa; 4) cepbl.

3. 3 [1ns aHepreTn4eckoro ypoBHS C rNaBHbIM KBAHTOBbIM YMC/IOM M COOTHECUTE:

xapaktepucTuka: coopmyna ons pacyeta:

1) 4yncno noaypoBHew; a) 2n2

2) uncno opbuTaneii; 6) n

3) MakcMmanbHoe YMCNo 3NEKTPOHOB; B) N2

4. 4 KakoBO CTPOEHME BHELWHEr0 3HEPreTNYECKoro YPOBHS P-3N1EMEHTOB?

1) ns1-2;

2) np1-6;
)
)

O©oOoNOOOTh~WN =

3) ns2 np1-6;
4) (n-1)dp1-10ns2 np1-6.
5. 5 Hazosute anemeHT, aToOM KOTOPOro MMEET B OCHOBHOM COCTOSIHUM 3 HECMapeHHbIX 3NEeKTPOHa Ha 4p-noaypoBHeE:
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1)V; 2) As; 3) Ge; 4) Nb.

6. 6 OHeprus oTpPbIBA ANEKTPOHA OT aToMa anemeHTa ¢ 06?pa3oBaHNeM KaTnoHa ? aTo:

1) sHeprusa noHM3auuu;

2) aHepruns cpoacTea K SNeKTPOHY;

3) anekTpooTPULATENLHOCTL abCONOTHAS;

4) anekTpPOOTPULATENBHOCTL OTHOCUTENBHAS.

7.7 C yBenuyeHmeM nopsiAKOBOro HoMepa dnemMeHTa nepnoanyeckn noBTopAIOTCS:

1) 3apsn aopa atoma;

2) CTPOEHME BHELHUX 3NEKTPOHHbBIX YPOBHEN;

3) XMmyeckme CBOMCTBA 9/IEMEHTOB;

4) oblwee YMcno aNEKTPOHOB.

8. 8 Kakyto xmMmMm4eckyto CBsI3b Ha3bIBaIOT KOBANEHTHOIA:

1) cBSI3b MEX Y aTOMaMu, OcyllecTBsiemMas obwei ans aTMx aToMOB Napoii 3N1EKTPOHOB;
2) cBS13b 32 CYET B3aMMOAENCTBMSA MPOTUBOMONOXHO 3aPSAXKEHHbIX MOHOB;

3) cB5I3b 32 CHET COBOKYMHOCTU 3N1EKTPOHOB, CBOOOLHO NEPEMELLAIOLNXCA MEX LY MNOMNOXMTENBHO 3aPAXEHHBIMU MOHAMM
B KpucTanne;

4) CBS3b 3a CYET 9NEKTPOCTATNHYECKOro B3aMMOLENCTBNS MONEKYNSPHbBIX ANMONEN.

9. 9 Buibepute psan coefuHeHUiA, B KOTOPbIX ECTb TONbKO KO?BaNeHTHas NonsipHas CBA3b:
1) N2, HC1, NaCl;

2) CO, CH4, KMnO4;

3) NaHCOS, KNO3, HBr;

4) HC1, NH3, SiH4.

10 Bblbepute HernpaBuibHOE YyTBEPXKAEHME:!

1) MOHHas cBsI3b 0BPA3yeTCs TONBbKO B COEAUHEHUSIX TUMY ?HBIX METANNOB C TUMUYHBIMW HEMETaNNamu;
2) cTeneHb NOHHOCTU CBSA3W TEM Bbllle, 4EM MeHblie pa3HocTb OO0 Mex oy cCoeAVHEHHbIMM aToMaMmu;
4) 0N MOHHBIX COEAMHEHWNIA XapakTePHbl BLICOKU TEMMNepATypbl NNaBNEHNS U KUNEHNS.

11 Ilnsi kakoro BelwecTBa xapakTepHo obpa3oBaHMe aTOMHON peleTkn?

1) HUTpaT ammoHus; 2) okeug yrnepoga (1V); 3) nog; 4) anmas.

12 Kakue anemeHTsl: C, Si, N, Se, P, V 0bpasytoT neTyume BOAOPOLHbIE COEAMHEHNS C hopMyioin DH3?
1) N; 2) C, P; 3) N, P; 4) Se, Si, C; 5) Bce.

13 Kak n3mMeHsTCs KMCNOTHO-OCHOBHbIE CBOWCTBA B pSay:

MnO — MnO2 —» MnO3 — Mn207?

1) ycunmBaloTCs OCHOBHbIE CBONCTBA;

2) HE N3MEHAITCS;

3) ycunmBatTCa KMCNOTHbIE CBOWCTBA;

4) ocnabeBatoT KMCNOTHbIE CBOMCTBA.

14 Conu oByxBaneHTHOro Xenesa B BOAHbLIX pacTBopax:

1) obnafatoT OKMCIUTENBHO-BOCCTAHOBUTENBHON ABOMCTBEHHOCTDIO;

2) okmcnuTenw;

3) OKMCNMTEeNbHO-BOCCTAHOBUTENBbHBIMW CBOACTBAMI He 06N1afaroT;

4) BoccTaHoOBUTENMN.

15 C kakumu BellecTBaMM MOXET B3ammomericTeoBath Ca npu komHaTtHol Temnepartype: a) H20; 6) HC1(p-p); B) O2; r)
C12; o) Br2?

1)a,B,T;

2) a, 6, B;

3)s, T, O;

4) co Bcemw.

16 OnemeHThI II-A rpynnbl SBASIOTCA:

1) CUNBbHBIMW OKNCNUTENAMU;

3) CWbHBIMU BOCCTaHOBUTENSIMU;

2) cnabbiMy BOCCTAHOBUTENAMU;

4) cnabbIMy OKUCIINTENAMU.

17 OnpegenuTte ponb Bogopoaa B peakumm: H2 + KMnO4 +H2S04— ..

1) BOCCT@HOBUTENb;

2) peakuusl He nger;

3) okucnutens;

4) peakums He oTHocuTcs K OBP.
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Tema 2. CTpoeHve aToMa 1 xummyeckas cBsisb JlabopatopHas pabota "CtpoeHue atoma. SNeKTPOHHbIE ceMeincTea
anemeHToB." ComepxaHue nabopaTopHoit paboThbl: 03HAKOMIIEHME CO CBOMCTBAMU S/IEMEHTOB, OTHOCSILLUXCS K
3MIEKTPOHHbBIM CEMENCTBAM S , p, d, 1 1x coenmHeHuiA. Bonpoch! k 3awmTe nabopatopHoi paboTsl. 1. KBaHTOBbIE Yncna:
rnaBHoe, opbrTanbHOE, MarHNTHOE M CNMHOBOE. YTO onpenensieT kaxaoe 3 atux Yucen? Kakme sHadeHus Moryt
NMPUHUMAaTh KBAHTOBbIE Yncna? 2. CopMynupyiTe NPUHLMMbI 3aMONHEHNS 3NIEKTPOHHBIX 0B0NI0YEK aTOMOB 1 MOSICHATE
Ux npumepamu. 3. SNEKTPOHHBLIE CEMENCTBA SNIEMEHTOB: S, P, d, f - anemeHTbl. Onpenenexne, obwme oOpPMynbl U KX
pacnonoxeHuve B Tabnuue O.U. MeHgeneesa. 4. 3anuviumTe sNeKTPOHHbIE KOHCOUIYpaLUK CNELYIOWMX aTOMOB 1
rpacpryeckue n3o06paxeHmnst Ux ANEKTPOHHBIX OOPMYN B HOPManbHOM U BO36Y>XAEHHOM COCTOSIHUSIX: S - aneMeHToB Mg,
Ca, Sr, Ba, p - anemeHTtoB P, S, Si, d - anemeHToB Mn, Fe, Co, Ni. Tema 4. Tema 6.

2. abopaTtopHas paboTa "XnMnyeckas TepmoamnHammka" .

1. B cooTBETCTBMM C 3aKOHOM ["ecca TennoBoi ahdpekT peakumm paseH: 1) cymme Tennot o6pasoBaHns NpoaykToB
peakuuu;

2) cymMe TennoT 06pasoBaHns NCXOLHbIX BELWECTB;

3) cymme Tennot 06pa3oBaHns NPOLYKTOB peakLmm 32 BbIMETOM CyMMbl TEMNOT 00pa30BaHUS UCXOOHBIX BELLECTB;

4) cymme Tennot 06pasoBaHNs CXOAHbIX BELECTB 3a BbIMETOM CyMMbl TEN0T 06pa3oBaHMs NPOAYKTOB peakLum.

2. Kakve 13 cnegyowmx yTBepXAeHUiA BEPHbl ANS peakumil, npoTekarwWwmx B CTaHAAPTHBIX YCNoBUSX?

1) sHOOTEPMMYECKME PeakLmm He MOryT NpPoTeKaTb CaMONPON3BONbHO;

2) aHOOTEepMUYECKME peakLmmn MOTYT NpoTeKaTb NP AOCTATOMHO HU3KMX TemnepaTypax;

3) aHOOTEepMMYECKME peakLMmn MOTyT NpoTekaTb NpU BbICOKNX Temnepatypax, ecnn AS>0;

4) sHOoTepMMYecKme peakumm MoryT npoTekaTb Npu BbICOKUX TeMnepatypax, ecnu AS<O0.

3. Tennosow acpcpekT peakummn SO2(r) + 2H2S(r)= 3S(18) + 2H20(X) paseH -234,50 kOx.

OnpepenuTe ctaHOapTHYO TennoTy (sHTanbnuio) obpasosaHust H2S(r), ecnn AH?298(S02) =-296,9 kx/Monb;
AH0298(H20x) = -285,8 k0 x/mMonb.

1) +20,1 kXx; 2) - 20,1 kX; 3) + 66,4 kKIX; 4) - 66,4 KIX.

4. YKaxuTe roMoreHHyto CUCcTemy:

1) 3Fe + 4H20(nap) = Fe304 + 4H2(r) ;

2) C(tB) + O2(r) = CO2(r);

3) CO(r) + 2H2(r) =CH3O0H(r);

4) 2Cr + 3C12(r) =2CrC13.

5. Paccuntalite nameHeHune sHeprum N'mbbca, sHTanbnmMm 1 3HTPONUK 4N1s CTAHLAPTHONO COCTOSHUS PeakLMn FropeHUs
MeTaHa:

CH4 (r) + 202(r) — CO2(r) + 2H20(r).

Kakor dpaktop, sHTanbnuinHbIn UM SHTPONUIAHLIA, SBASETCS ABMXYLLEN CUION 3TOro npouecca?

1) AHO = -803,3 kx/monb; ASO = -4 Ox/monb?K; AG 0 = = -801,4 kx/monb. [suxywas cuna npouecca ? nameHe?Hue
SHTanbNuu;

2) AHO = +803,3 kx/monb; ASO = +4 Ox/monb?K; AG = = +801,4 kx/monb. OBnxywas cuna npouecca ? naMeHeHue
SHTPONUN.

3.Tema 6. PacTtBopbl 1 AucnepcHbIe CUCTEMBI.

1./labopatopHas pabota "maponus conei".

ConepxaHue nabopatopHoit paboTbl: N3y4YeHne rmaponnsa conei.

Bonpocebl k 3awute nabopaTtopHoii paboTbl. 1. Y10 HasbiBaeTCS rmaponn3om conein? 2. Kakme conu noaBeprarTcs
rupponundy? 3. Kakme conu He noggepratotcs ruaponuay? lNpreenmte npumepsl. 4. Npreegnte NnpuMmepsl rmaponnsa
COneln no KaTnoHy, Mo aHUOHY, MO KaTUOHY 1 aHWOHY. 5. OOHOCTYNEHYaTbIA 1 MHOFOCTYMNeHYaTbli TMAPON3.

Tema 7. OnekTpoxumuns. ManbBaHUYECKNE SNEMEHTDI.

4. NabopaTopHasi paboTa "lManbBaHu4eckune anemeHThl". CogepxaHue nabopaTtopHol paboTbl: 03HAKOMEHKE C
YCTPOWCTBOM 1 paboToli ranbBaHNYECKUX SNEMEHTOB.

Bonpocel k 3awute nabopaTtopHoii pabotbl. 1. O6bsicHUTE 06pa3oBaHMe LBONHOrO 3NEKTPUYECKOr0 CMOS Ha rpaHnLe
MeTann - pacTBop, BO3HNUKHOBEHMWE 3NEKTPOLHOro noTeHumana. 2. Yto Ha3blBaeTcs CTaHAaPTHbLIM 3NEeKTPOAHbIM
noteHuunanom metanna? 3. Pag HanpsxeHuin metannos. Kakne BbiBOAbI MOXHO CAENaTth U3 NONOXEHUS MeTanna B pagy
HanpsxeHwin? 4. YTo Ha3blBaeTCH rafbBaHNYECKNM 3neMeHTOM? 5. Tunbl ranbBaHNYECKNX SNEMEHTOB: ranbBaHNYeCKNM
anemeHT BonbTa, Ak06un-LaHnans, KOHLEHTPALNOHHbIA ranbBaHn4yeckuii anemeHT. Mpusenmte npumepsl. 6. Kak no
goopmyne HepHcTa onpenenntb 3Ha4eHne paBHOBECHOMO SNEKTPOOHOro noteHumana metanna? 7. Kak paccuntbiBaertcs
9C ranbBaHM4ecKoro anemeHTa? 8. B 4eM oTnuume ranbBaHNYeCcKoro anemeHTa Akobu-LaHnans ot anemeHTa BonbTa?

~— — ~— ~—

5. Tema 6. Koppo3awus n 3awuta Mmetannos u cnnaesos. CoaepxaHue nabopaTopHoi paboThl: 03HAKOMIEeHWE C
Pa3NNYHbIMK BUOAMU 3N1EKTPOXMMUYECKOMN 1 XMMUYECKOM Koppoaun MeTannos. Bonpoch k 3awuTte nabopaTopHoN
paboTbl. 1. YTo Takoe koppo3aus Metannos? Kakve Buabl KOppoaun MeTanioB Bl 3HaeTe? 2. B 4eM 0TIM4ms XMUYecKon
1 3NeKTpoxmuMmyeckoin kopposmn? 3. Yto npencraenseT coboli xuMmuyeckas Koppoaus? B kakux cpefax oHa npoTtekaet?
MpviBeoMTE NPMMEpPbI U YPaBHEHNS peakLnii ra3oBoi KOPPOo3un 1 KOppo3un B HeanekTponutax. 4. KakoB MexaHnam
3NEeKTPOXMMUYECKon koppo3nn? Buabl aenonspuaaumm. 5. Cxema anekTpoxnMmyeckor Koppo3auu. Kak HasbiBaeTcst
NpoLEecc 0TBOA 3NEKTPOHOB C KATOAHbIX y4acTKOB NpW aNeKTPOXUMUYECKOo Koppoann? 6. KakoBbl MeTobl 3awmThl
MeTannoB oT Koppo3aun? 7. Kakme MeTannbl NPYMEHSIOTCS B KA4EeCTBE aHOLHbIX 1 KATOAHbIX MOKPLITU Ha Xenese?
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6. Tema 7. OnekTponus . JlabopatopHas paboTa "SneKTponn3 pacTBOPOB U pacniaBoB anekTponutos" CoaepxaHue
nabopatopHoi paboThl: 03HAKOMIIEHUE C SNEKTPONM3OM BOLHbIX PACTBOPOB C PACTBOPVMbIM 1 HEPACTBOPVMBIM aHOAOM,
noNy4eHne LMHKOBOrO NMokpbiTus. Bonpock k 3awute nabopatopHoit paboTbl. 1. YTo HasbiBaeTCcst anekTponn3om? Buabl
anekTponusa. 2. Kakme npouecchl MpoTeKaloT Ha 3NeKTpoaax Npu anekTponuae pacnnaea xnopuga Hatpusa? 3. Kakosa
nocnenoBaTeNbHOCTb paspsna KaTMOHOB Ha Katohe npuv 3NeKTponMse BoAHbIX pacTBopos coner? 4. Kakosa
nocnenoBaTeNbHOCTb paspsaa aHMOHOB HA aHOAE NPW 3NEeKTPONN3e pacTBOPOB COnel C MHEPTHbIM aHodoM? MNpueeaute
nprMepbl UHEPTHbIX aHOA0B. 5. Kak npoTekaeT anekTponn3 BOAHbIX PACTBOPOB COMEN C aKTUBHbLIM (PacTBOPUMbIM)
aHomnom? 6. [laTb oOpMyNMPOBKU M 3anmcaTth MaTeMaTUyecku NepBblid, BTOPO 1 06 beANHEHHDIR 3aKkoHbl Papanes. 7.
MNpumeHeHre anekTponuaa.

3. NMucbmeHHOe pomallHee 3apaHve

Tembl 2,5

1. MeCTO XxMMnKn B cUCTEME eCTECTBEHHbIX HayK. OCHOBHbIE 3Tarbl Pa3BuUTUS XUMUW.

2. 3aKOH COXpaHeHWs Macchl BEWECTB.

3. 3aKkoH NoCTOsHCTBA cocTaBa.

4. 3akoH Asoragpo.

5. 3aKkoH 3KBUBANIEHTOB.

MecTo XuMUM B CUCTEME €CTECTBEHHBIX HayK. OCHOBHbIE aTanbl Pa3BUTUS XUMUU.

6. CoBpeMEHHblE MPEACTaBNEHNS O XMMNYECKOW CBA3MU.

7. MeTon BaneHTHbIX CBA3EN.

8. MeTon MonekynsipHbix opbutanein kak nMHeHas KoMbHaLMs aToOMHbIX opbuTanei.

9. M'mMbpmansaums atoMHbIx opbutaneii.

10. [JaBneHve napa pacTBopuTeNns HaL PacTBOPOM U €ro BAUSIHWE HA TeMMepaTtypbl KUMEHUS 1 3amep3aHuns pacTsopa.
11. Ocmoc, 0CMOTMYECKOe OaBeHue.

12. MpumeHeHne 06paTHOro 0CcMoca B NMPOMbILIEHHOCTH.

13. 'maponns conewn n gakTopbl, BAMSIOWMNE HA NPOLLECC rTMApOnm3a.

14. MNpumeHeHre npuHumna Jle-latense npu ruaponnse conei.

15. TvnuyHble cnyyan rugponunsa cone.

Ok3ameH

Bonpochbl k ak3ameny:

1. MpeameT 1 3agadm xumMun. MecTo XxMmnm B CMCTEME €CTECTBEHHbIX HayK. OCHOBHbIE 3Tanbl PasBUTUS XUMUN.
3HayeHne XM B passmMTUN MESULNHBI 1 hapmaunn.

2. 3aKOHbI COXPaHEHMS MAcChl U SHEPTUN, KaK KONMMYECTBEHHOE BbIPAXEHNE NOCTOSHCTBA ABUXEHNS U
HEYHNYTOXMMOCTU MaTepumn. 3aKOoH NOCTOSHCTBA COCTaBa.

3. XuMmnyeckuin akBuBaneHT 1 METOLbl ero onpeaeneHns. 3akoH 3KBMBANEHTOB 1 KpaTHbIX OTHOWEHWA. 3akoH ABoragpo.

4. OCHOBHbIE TUMbl 1 OMHAMUKA Pa3BUTMS NPEOCTaBNEHNA O CyWeCTBOBAHNM U CTPOEHWUN aTOMOB. ATOMHbIE CNEKTPbI U
NPVYMHbBI NX BO3HNKHOBEHMUSI.

5. OnemeHTbl KBAHTOBOI MexaHukun. YpasHeHue Jlyn-ne-bpoiing. [IBoCTBEHHAS Npupoaa aNekKTpoHa, Kak BblipaxeHue
3aKoHa eanHcTBa 1 60pbObl NPOTUBOMNONOXHOCTENA.

6. MpuHUMN HeonpeneneHHocT Mein3eHbepra. BonHoBoe ypaBHeHune WpeavnHrepa ans atoma Bogopona. Keagpat
BOJTHOBOW (PYHKLMMN, ee PU3NYECKUIA CMbICH.

7. CoBpeMeHHOe BO33peHre Ha CTpoeHre atoma. XapakTepucTrka COCTOSHNS 3N1eKTPOHa B aTOME CUCTEMO KBaHTOBbIX
yucen. Pasmepbl, oopMa 1 NPOCTPAHCTBEHHAS OpUEHTALMS opbuTanei.

8. MpwHumn Maynu. Mopsaok 3anoNHEHNS YPOBHE, NOAYPOBHEN 1 opbuTtaneit. Mpasuno N'yHpa. s, p, d u f ? aneMeHThI.
9. Nepwoaunyecknii 3akoH .M. MeHpneneeBa n ero TpaktoBka Ha OCHOBAHWM COBPEMEHHOM TEOPUM CTPOEHNS atoMma.
duanyecknii cMbicn HoMepa nepuoa. Nepuoapl n cemerctea. ['pynnbl 1 noarpynnbl. KOPOTKMA 1 ANMHHONEPUOLHBIIA
BapWaHTbl NEPMOANYECKON CUCTEMBI.

10. MNeproanyecknii 3aKoH ? Kak OCHOBHOW 3aKOH Npupoabl. [Mepnoanyeckunin xapaktep N3MeHeHUst CBONCTBY CBA3AHHbIX
CO CTPOEHWEM 3NEKTPOHHOI 060M0YKM aTOMOB: aTOMHbIX U MOHHBIX PaanyCcoB, SHEPTUM MOHN3ALUMMW, SHEPTUW CPOACTBA K
SNEKTPOHY, 3NeKTpooTpULaTENBHOCTN. PUNoCoCKoe 3Ha4YeHe Nepnoan4eckoro 3akoHa.

11. KoBaneHTHas cBsA3b. loHHas CBA3b Kak NpeaenbHblid Cnyyar NoNspHON KOBaneHTHOM CBA3W. [MOHSATNE BANneHTHOCTU 1
CTENEeHN OKNCNEHMS.

12. KoBaneHTHO?MexaHN4YeCKmin pacyeT xmmmyeckoi ceasm B. MenTtnepa n JloHooHa. OkcnepumeHTanbHas Kpueas
NoTeHUnanbHOM 3HEPrumM MoneKybl BOAOPOAA.

13. OcHOBbI MeToAa BaneHTHbIX cBsideit. MexaHnam 06pa3oBaHUsi KOBANIEHTHOW XMUYECKOM cBsi3n. HachllwaeMocTs 1
HanpaBneHHocTb koaneHTHoi cesiau, [ v [l - cBsisb. KoBaneHTHocTb cBsian B Metone B.C.

14. Tnbpuansaums atoMHbIx opbutaneit. sp, sp2, sp3 ? rubpuansaumns. dopma n HanpaeBnEHHOCTb FMMOPUAN3NPOBAHHbIX
opbutaneil.

15. MeTon MonekynspHbix opbutaneii. CessbiBaolwme, He CBA3bIBAIOWME 1 PA3PLIXAIOWME MONEKYNSPHBIE OpbuTany.
Ycnoeus 06pa3oBaHms U MOPSAOK 3aAMONHEHNS MONEKYNSAPHbIX opbuTanein. dopma MonekynsapHbix opbutaneii. KpatHocTb
cesa3m B metoge M.O.

16. 3anonHeHWe MonekynsapHbIx opbuTanei anekTpoHaMmn B MONekynax, 06pasoBaHHbIX aTOMaMu 1 MOHAMK 3NEMEHTOB |,
Il nepronoB NepnoanM4ecKor CUCTEMbI SNIEMEHTOB. DHEPreTMYECKUE AMarpammsl.
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17. MexmonekynsipHoe B3aumoneinctame n ero npupona. OpMeHTaunoHHoe, NHAYKUMOHHOE U OUCNEPCUOHHOE
B3anmopelicTene. BoooponHas cBa3b. Buonornyeckas ponb BOAOPOLHOW CBA3N.

18. Xumnyeckas TepmoamHamuka. MNepsblii 3aKOH TepMOAMHAMUKN. TennoBol achdpekT peakumu.

19. Tepmoxumus. TepMoxmMmuyeckume ypaBHeHus. 3akoH JlaByasbe-Jlannaca. 3akoH "ecca. 9K30- U aHOOTEpMUYEcKmne
npoLecchl.

20. NepBoe cnenctene ua 3akoHa ecca. Pacyet tennosbix acpdpekTos peakunii. Bropoe cnencreue 13 3akoHa 'ecca.
PacyeT TennoBbix agpdhekToB peakumm

21. OHTanbnus. CTaHoapTHas sHTanbnus obpasoBaHns BelwecTa. CTaHOapTHasA SHTANbNNS CropaHuns BELWECTBa.
22. OHTponus. Hanbonee BeposiTHOE COCTOSIHME TEPMOAUHAMNYECKOV CUCTEMbI. PacyeT n3aMeHeHUs SHTPONUM CUCTEMbI.

23. CBoboaHas sHeprusi 'mbbca kak KpUTepuii HanpPaBNeHHOCTU NpoLecca.

24. BnmaHve sHTanbNUHOMO M SHTPONUIAHONO (DAKTOPOB HA HaMnpasieHne NpoTekaHnsa npouecca.

25. Obwas xapaktepucTrka pacTeopos. Knaccudgpurkaums pactsopos. KoHUEHTpaLmMs pacTBOPOB 1 Cnocobbl ee
BblpaXeHns.

26. PacTBopeHme, Kak prsnko?xmMmyeckuii npouecc.. Tennosble adodekTbl NPy pacTBOPEHNN.

27. PacTBOpuMOCTb ra3oB B XXUAKOCTAX U €€ 3aBUCUMOCTb OT napuuanbHoro Aaesnexus (3akoH MeHpn? JanbToHa),
Temneparypsbl (ypasHeHve KnannepoHa-Knaysuyca)

28. [laBneHune napa Hag pacTsoputenem 1 pactsopoM. 3akoHbl Payns.

29. Ocmoc. OcmoTryeckoe gasneHune. 3akoH BaHT-MNodda.

29. 9nekTponuTbl. 30TOHNYECKU adpdpekT. Teopust aNeKTPONUTAYECKO auccoumaummn. CunbHble n cnabble
anekTponutbl. CTeneHb Anccounaumm n goakTopbl, BAMSIOWME Ha CTENEHb ANCCOLMALNN.

30. KoHcTaHTa amccoumaumm. 3akoH passegeHus Octeanbaa. CtyneHyarblil xapaktep auccoumaumm.

31. MpownsseneHune pacTeopmMocTil. KoHCTaHTa pacTBOPMMOCTY ManopacTBOPMMOro 9NeKTponuTa, eé cBssb ¢
PacTBOPVMOCTbIO.

32. Ounccoumnaums Bogpl. loHHOe npomaseneHne Boabl. BooopoaHbIv U rmapoKCUbHbIA NokasaTesb.
33. 'maponua conen. MexaHunam rugponusa. Mmaoponna pasnmyHbix Conen.
34. CteneHb rmgponnsa. KoHctaHTa rugponmsa. CmelleHne paBHOBECUS NPV TMAPONn3e.

35. OkncnnTensHO-BOCCTaHOBUTENbHbIE peakunu, nx Tunol. OCHOBHbIE MOHATUS: OKUCNINTENb, BOCCTAHOBMUTESb,
OKNCNeHne, BoCcCTaHoBNEHNe. BaxXHenwme oKUCNUTENN N BOCCTAHOBUTENN B 3aBUCMMOCTN OT UX CTPYKTYpPbl 1 NONOXEeHUA
B ﬂepVIOLlMHeCKOVI cucteme .. MeHoeneesa. OCyI.IJ,eCTBJ'IeHI/Ie OKNCNNTENbHO-BOCCTAHOBUTE/IbHbIX peaKLum7| B
ranbBaHN4YeCKNX aneMeHTax.

36. CTaH,D.apTHble ANEeKTpPpOoOHble N paBHOBECHbIE 3/IEKTPOAHbIE NOTEHUMaNbl METannos. SHeKTpOXI/IMI/ILIeCKMIz pan
Hanpﬂ)l(eHMVl meTannoB. KOMNEHCaUNOHHbI METOL onpeneneHna CtaHoapTHbIX 3NEKTPOOHbIX MOTEHUMAaNnoB MeTa/oB.

37. ManbBaHnuyeckune anemeHTbl BonbTta 1 Akobu-OaHunans.

38. YpasHeHue HepHcta. Pacyet SC ranbBaHW4eCcKOro sneMeHTa npy pasinyHbiX KOHLUEHTPaUMaX anekTponuTa.
39. YcTpoiicTBOo 1 paboTta KUCNOTHOrO CBMHLIOBOrO akKyMynsaTopa.

40. NpuMeHeHne ranbBaHnyeckmx anemeHToB (I'). MNepBuyHble 1 BTOpUYHble ['D. TonnmeHble 3.
41. Knaccmgoukaums KOppo3noHHbIX NPOLLECCOB

42. MexaHn3M XuMn4eckon koppo3sunn. Kopposuns B Cyxmx rasax v B XMAKOCTSX ? HE3NEeKTponuTax.
43. MexaHn3M aneKTpoXnMNYeckoin Koppo3un. BooopoaHas 1 kucnopogHas nenonspusaums.

44. Bugpl aNeKTpoOXMMMYECKO kKoppo3auun. MNpumeps.

45. MexaHn3M NpOTEKTOPHON 3alnTbl METaNI0B M CNIaBoB..

46. KatogHas sawmvra Metannos v Crniasos.

47. OnekTponua pacnnasos. [paBnna o4epenHOCTM paspsana BEWeCTB Ha anekTpoaax.

48. DnekTponua pacTeopoB conei. BnnsHrne Boabl Ha NpoTekaHne npouecca aneKkTponunsa.

49. MNeps.blili 1 BTOPOW 3akoHbl Papanes. SNeKTPOXUMUYECKUI SKBUBANEHT, XMIMNUYECKNIA SKBMBANEHT.
50. MpumeHeHne anekTponnaa. SNeKTPonMTnYecKoe pachnuHMpoBaHue MeTannos

CemecTp 2

TekyLLU KOHTPONb

1. YCTHbIN onpoc

Tembl 10, 11,12, 13, 14, 15,16, 17

Bonpochkl ang yctHoro onpoca.

1.9kocucTema: onpeneneHme.

2.CTpyKTypa 9KOCUCTEM.

3.PnykTyakumm.

4.Cykueccuu: Buabl, NPUYAHLI.

5. AHTPOMNOreHHbIN hakTop: onpeneneHne, BAMSHNE Ha OKPYXaloLyo cpesy.
6.9Konornyeckunin pakTop: onpeaeneHue.

7. Knaccudomkaums skonornyeckmnx paktopos.

8. BnusaHne nepBuyHbIX hrnanyeckux gpakTopos (CBET, TeMnepaTypa, BNaXHOCTb) Ha XUBbIE OpraHn3Mbl.
9. Xummyeckuin coctas atMOCHEPHOro BO34yXa U ero ponb A5 XWBbIX OPraHU3MOB.
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10.0co6eHHOCTM aHTPOMNOrEeHHOro goakTopa.

11. BnusiHue Ha Yenoseka buoTMYecKoro pakropa.

12.MNonynaums: onpenenexHue.

13. CtpykTypa nonynsiumi.

14. InHammyeckme n ctatucTnyeckme nokasareny nonynauuu.

15. 3arpsasHsiowee BewWwecTso ? onpeneneHne.

16.04ncTKa CTOYHbIX BOA.

17. OKO3aWnTHAA TEXHUKA N TEXHONOT M.

18.0OpraHn3aunoHHbIe 1 NpaBoBble CPeacTBa OXpaHbl OKpyXarolen cpenbl.

19. OumncTka ras3oBblx BbIOPOCOB.

20.Mvwesble uenu n nx knaccugukaums.

21. 3aboneBaHusl, CBS3aHHbIE C 3arpA3HEHNEM NMULLEBbIX Lienei.

22.CaHuTapHO--rMrmeHn4ecKne n Npon3BoaCTBEHHO-X039NCTBEHHbIE HOpMaTKBbI. 23.CaHnTapHO-rurneHnyeckmne
nokasartenu ons BoAbl.

24.Tpon3BOACTBEHHO-XO35SNCTBEHHBIE HOPMATUBbI AJ151 CTOYHbIX BOS.

25.CaHuTapHo--rurneHn4eckmne n Npon3BoaCTBEHHO-XO3AACTBEHHbIE HOPMATMBbI.
26.CaHunTapHo-rurneHnyeckme nokasaTenu ois Boabl.

27.INpon3BOACTBEHHO-XO3SNCTBEHHBIE HOPMATUBbI AJ151 CTOYHbIX BOL.

28.MexayHapoHble opraHnsaumm B 06nactn oxpaHbl OKpy>XKatolwei cpeb.

29.0CHOBHblE MPUHLMMbBI MEXAYHAPOLHOrO COTPYLHNYECTBA B 061aCTV OXpaHbl OKpyXatowel cpeapl.

30. MexayHapoOHO-NpaBoBas oxpaHa oKpyXarowen cpefbl OT 3arps3HeHUsl paanoakTUBHbIMM OTXO4AMMU.
2. NabopartopHbie paboTbl

Tembl 10, 11,12, 13, 14, 15,16, 17

NabopatopHas pabota €1 "N3mepeHne KOHLEHTPALMM TOKCUYHBIX FA30B B BO34yXe NpuY NOMOLWM razoaHannaaropa
"Monap-2". CopepxaHne nabopatopHoi paboTbl: 03HAKOMIEHNE C METOOM ONpPeaeneHmns KOHLEHTpaUu BpeaHbIX
BELECTB B BO34YyXe C MOMOLLbIO rasoaHanunsartopa "lMonap-2".

Bonpocebl k 3awute nabopatopHoit paboThbl.

. CocTaB n cTpoeHune atMoccepsb!.

. 3arpsisHeHne aTtmocgoepsl

. Buobl 3arpssHeHns atMocdpepbl N0 MCTOYHMKY NpoucxoxaeHus. MNpumeps..

. Bugbl 3arpsisHeHns atmocdepbl no Macwraby. Mprumeps!.

. Buobl 3arpssHeHns atMocdpepbl No arperaTHOMy COCTOSHMIO. [puMepb..

. OCHOBHbIE NCTOYHMKM 3arps3HEHMS aTMOCPEPHOro Bo3ayxa.

. Yto Takoe amnccus?

. OTAn4me aMuccmm ot UMUCCUM.

. MpuHumn pelicteng razoaHannzaropa "lMNonap-2"

10. YCTPONCTBO SNEKTPOXUMMYECKOro JaTyuka.

11. Monatue MAK, Mopor 1, Mopor 2.

O©oo~NOOOThWN =

NabopatopHas paboTa €2 "OnpeneneHne XecTkocTy Boabl".

ConepxaHue nabopatopHoli paboThl: 03HAKOMIEHVEe C MeToooM onpeneneHns obliein XecTKoCTU BoAbl TUTPOBaHNEM.
Bonpocebl k 3awute nabopatopHoit paboThbl.

1. XKecTKoCTb NPMPOLHbIX BO.

2. Bunbl xecTtkoctu: obuas, kapboHaTHas, HekapboHaTHas!, ycTpaHsieMas, He ycTpaHsiemasl.
3. EQnHULLI XeCTKOCTH.

4. VICTOYHMKM CONel XEeCTKOCTH.

5. Knaccundoukaumsi npupoaHbIX BOL MO BEINHMHE XXECTKOCTU.

6. Crnocobbl YCTPaHEHNs XXEeCTKOCTU.

7. MeToq ocaxneHus

8. VIoHHbI 0BMeH.

9. CyWHOCTb TUTPMMETPUYECKOro MeToa onpeaeneHns oblei XecTKOCTW NPUPOAHbIX BO.
10. HopMupoBaHue kayecTsa BoAbl MO 00Lielt XeCTKOCTH.

NabopatopHas paboTa €3 "OnpeneneHune obuei Weno4YHocTn Boabl”.

ConepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHME C METOAOM OnpeaeneHns obuiel WwenoYyHoCT! BOAbl TUTPOBAHNEM.
Bonpochl k 3awmTe nabopatopHoi paboTsii. LlenoyHocTb NprpoaHbIX BOA.

2. OCHOBHblE KOMMOHEHTbBI HENTPANM3YIOLWME NOHbI BOAOPOAA.

3. Bugbl wenoyHocTu: obwas, kapboHaTHas.

4. PasHOCTb MEXAy OCHOBHOCTbLIO U LENOYHOCTbIO.

5. 3HauyeHne BennyunHbI LWeno4YyHoCTN ona npuponHbIX Bo4.

6. Mpouecc 3akMcneHnsi NOBEPXHOCTHbIX BOLOEMOB.
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7. CyWHOCTb TUTPUMETPUYECKOro METOAa OnpeaeneHns obuwen Weno4YHOCT NPUPOOHbIX BOA.

8. Kakme noHbl TUTPYOTCA CONSIHOM KUCNOTOM B NPUCYTCTBUKN nHAMKatopa deHondgTanenHa?

9. Kakme 1oHbl TUTPYIOTCSA CONSIHOM KUCNOTOM B NPUCYTCTBUN MHAMKATOPA METUIOBOrO OpaHXeBoro?
10. HopmupoBaHme kadvecTBa BoApbl.

Na6opatopHas paboTa €4 "OnpeneneHne cogepXaHns oCTaTto4yHoro xnopa B soge".
CopepxaHue nabopatopHoli paboTbl: 03HAKOM/IEHNE C METOAOM OMnpeAeNneHns CoaepXaHus 0CTaTo4YHOro xiopa B BoLe
nocne ee Oe3nHpuuMpoBaHus.

Bonpocel k 3awute nabopaTtopHoit paboTbi.

1. TOKCUYHbIE MPUMECK B NMNTLEBON BOJE.

2. \cTOYHMKM NOCTYNNEHNS TOKCUYHBIX MPUMECEN B BOLY.

3. MeToapl KONMYECTBEHHOMO ONpPeneneHuns.

4. XnopupoBsaHue BOAblI.

5. Peakumu, npotekarwowme npu XnopmpoBaHuu.

6. MNoTeHuManbHas aKoNormyeckas onacHOCTb XOPUPOBAHNSA BOObI.
7. VlomomeTpuyeckuii MeTon onpefeneHmns CoaepXaHmns 0CTaTouHOro Xnopa B Bofe.
8. AnbTepHaTnBHble MeTOObl 06e33apakuBaHns BOLbI.

9. BuluncneHue conepxaHns oCTaTO4HOro X/iopa B BOAE.

10. HopMupoBaHme kayecTBa BoAbl MO OCTATOYHOMY X/10PY.

3auert
Bonpochl k 3a4eTy:
1. MNpenmeT, 3agayn 1 OCHOBHbIE pa3aenbl COBPEMEHHOR 9KOOTK

2. 9konoruyeckme pakTopbl 1 KOHUENUUA NUMUTUPYIOWNX (PakTOpOoB (38.KOHb| MWHUMYMa, TONEePaHTHOCTH,
9AMEepPOXMEHTHOCTN, KOHKYPEHTHOIO UCKNMHOYEHUA N ,Elp)

. 3aKoHbI ? ad)Oopr3Mbl 1 OCHOBHbIE MPUHLMMbI 3konorun. Mpasuna akonorun no 5.KomMmoHepy.

. MoHsATe ?6uocpepa?, eé rpaHuLbl 1 OCHOBHbIE anemMeHThl. YueHne B./.BepHanckoro o 6rocdepe.

. OMnmpunyeckune 0b6obLweHns 1 reoxummnyeckue Boisodbl B..BepHaackoro.

. MoHATMe ?akocmctema?, ee OCHOBHbIE NPU3HAKN. DBONIOLNS 9KOCUCTEM M NMPUHLMUM COXPaHEHWS YNOPSA0YEHHOCTY.
. 9Konoruyeckas nupammaa n Tpoomyeckue ypoBHu B 9KOCMCTEMAX.

. Monatne ?Hoocdrepa? n ero cneundprka. YueHne B.M.BepHanckoro o Hoocgoepe.

. derpapaunsa npuponsl. Kossontouns. M'vnotesa Nen ? 3emnn.

10. MoHsITME 1 CYWHOCTb FNOBanNCTUKK.

11. Ooknagbl ?Pumckoro knyb6a? u nx 3Ha4yeHue B pasBuTum rnobanmcTmku.

12. Knaccugoukaums rnobanbHbeix npobnem yenosedvecTtsa. HTerprpyowas ponb rnobanbHbiX 3KOM0rM4ecKmx npobnem.
13. FnobanbHas nemorpadhmnyeckas npobnema. Metoanka OLEHKN YPOBHS BO3LENCTBMSA ropofa Ha OKPYXaoLWyo cpeay.

©O©o0o~NO Ok~ W

14. nobanbHas akonornyeckas 6e30nacHOCTb M 3Tarbl (POPMMPOBAHMST KOHLENUMW YCTOMYMBOrO PasBuTmSI.
15. KoHuenumns yctonymsoro passutus u Nosectka gHs Ha 21 Bek.

16. OCHOBbI 3KONOrnyeckolr 6e3o0NacHOCTM 1 KOHLENUNS YCTORYMBOro passutus Poccuu.

17. KoHuenunsa noTennexHms knmmara kak HaydHas OCHoBa co3gaHms Knotckoro npotokona.

18. MexayHapoaHbIli SKOHOMUYECKUIA MexaH3M obecrnedeHnst KauecTBa okpyXxatowei cpenbl (opraHu3auunsi Toprosu
KBOTaMM 1 MEXaHW3M YACTOro PasBuTKS).

19. Knotckmin npotokon. O6s3aTenbcTBa CTOPOH, MEXaHW3Mbl TMOKOCTY U NEPCNEKTUBbLI peanv3auum.
20. MoHaTue ?300poBbe? U ?0KkpyXatlas cpena?. dakTopbl OKpyXalolei cpelbl 1 300P0BbE HACENEHNS.
21. dusmyeckme akTopbl NOBbIWEHHO onacHOCTW. Mepbl MO CHUXEHUIO UX BO3OENCTBUS.

22. XuMunyeckne dpaktopbl NoBblWeHHOW onacHocTh. OCHOBHbIE TOKCUMYHbIE BelwecTBa. AHann3 MetToaunku ?a03a ?
OTKNK?.

23. buonornyeckme akTopbl NOBbIWEHHON ONAaCHOCTH.

24. OueHka pucka 1 ee akTyanbHOCTb B COBPEMEHHbIX YCITOBUSIX.

25. KoahpmumeHTbl NpeanoyvTeHns 1 ynpasneHne puckom.

26. Dkonoruyeckas cuTyauus 1 ee BMSIHAE HA 300POBbe HaceneHns Pecnybnvku TatapcTaH.
27. NoHsATUE 1 CYIWHOCTb NPUPOLHO ? PECYPCHOMO NOTEHLMANA, Er0 OCHOBHLIE 3/IEMEHTLI.

28. MpurpoaHble ycnosus. 9KOHOMMYECKAsA M BHESKOHOMUYECKAS OLeHKa NPUPOLHbIX YCNOBUIA.
29. MpupoaHble pecypcbl. Knaccugukaums npupoaHbIX pecypcos.

30. MecTo v ponb NPUPOLHO ? PECYPCHOrO NOTEHUMANa B Pa3BUTUN 1 PasMeLLEHNN NMPON3BOLANTENBHbBIX CUI.
31. OCHOBHblE NPUHLMMbI PALNOHANBHOrO NPUPOLOMNONb30BaAHUS.

32. Tunbl NpYpPOAONONb30BaHMS KaK aTanbl pasBuTUS MPOU3BOAUTENbHbLIX CU.

33. Hay4Ho-TexHu4eckmin nporpecc 1 Npupoaononb3osaHne. AHannM3 COBPEMEHHbLIX MOAX0LO0B.
34. OcobEHHOCTN 9KONOr0-3KOHOMMYECKOro pa3suTns Poccum Ha COBPEMEHHOM aTare.

35. Mex ayHapoHbliA OMbIT coxpaHeHus BuopasHoobpasus.
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36.
40.
41.
42.
43.
45.
46.
47.
48.

3acnyra pycckux y4eHbIX B passutm NpUpoaononb30BaHNS U 9KONOTN.
Ponb akonornyeckoro o6pasoBaHms B NOArOTOBKE COBPEMEHHbIX 3KOHOMUCTOB.
okocucTema: onpeneneHne, paHru, CTpykTypa.

B yeM oTnnyme 1 cXo4CTBO MeXy 3KOCUCTEMOM 1 B1oreoLeHo30M?
dnykTyaumm 1 nx NPUHmMHbI.

Cykueccuu: onpenenenune, BUIbl, MPUYMHLI.

Monynauns: onpenenexHve, CTpykTypa.

CraTncTnyeckue n gnHamMmyeckmne nokasareny nonynsaumm.
CaHunTapHO-rMrmeHn4eckne HopMaTmBbI.

48. Npon3BoACTBEHHO-X0358MCTBEHHbIE HOPMATUBBI.

49. DKonorm4yecknin MOHUTOPUHT

50.25konornyeckoe HopMMpoBaHwe, ayauTt, nacnopTmaauns.

6.4 MeToounueckne matepuanbl, onpeaensitolme npouenypbl OLLeHUBaHNS 3HaHUIA, YMEHUN, HaBbIKOB 1 (UNN)

onbiTa AeATeNnbHOCTU, XapaKTepusylowLmx atanbl opMupoBaHusi KOMMeTeHL N

B KdY pevictByeTt 6annbHO-peiTUHIOBas cuctemMa oLeHKMU 3HaHWi obydatowmxcs. CyMMapHo Mo JMCUUMNHE (Moaynio)
MOXHO Nony4nTe Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylwas paboTa oueHuBaeTcs B 50 6annos, ntoroeas

goopma KoHTpons - B 50 6annos.

Insa 3ayéra:

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

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

Lnsa sk3ameHa:

86 H6annos 1 6onee - "OTANYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAHWUN, YMEHUIN, HAaBbIKOB U (UK) onbiTa Ortan | KonnuectBo
KOHTpoOns DesTeNbHOCTU, XapaKTepu3yHLLMX aTanbl hOpMUPOBaAHUSA KOMMETEHLUI 6annos
Cemectp 1
TekyLLUA KOHTPONb
YCTHbI ONPOC |YCTHBIA ONPOC NPOBOAMNTCS HAa NPAaKTUYECKMX 3aHATUAX. Obyyarowmecs
BbICTYNaloT C JOKNaaaMun, CoobLEHUSIMA, LOMONHEHNSMU, Y4acTBYOT B 1 20
OMCKyCcCUW, 0TBEYatoT Ha BOMpocCkl npenogasatens. OueHnBaeTcs ypoBeHb
[loMallHel NOAroTOBKM MO TEME, CNOCOOHOCTb CUCTEMHO U NOTMYHO M3naratb
mMartepuan, aHann3npoBaTb, POPMYNMPOBaTb COOCTBEHHYIO MO3NLIMIO, OTBEYATb
Ha 4OMONHUTENbHbIE BOMPOCHI.
NabopatopHble (B ayantopun, ocHalwéHHOM cooTBETCTBYOWMM 060pyaoBaHMeM, obyyatowmecs
paboTbl NpPOBOAAT y4ebHblE 3KCNEPUMEHTbLI U TPEHUPYIOTCS B NMPYMEHEHNM 2 20
NpPakTUKO-OPNEHTUPOBAHHbBIX TexHonorni. OLueHMBalOTCS 3HaHNe maTepuana u
YMEHWE NPUMEHSATb ero Ha NpakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
obopyLoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.
MucbmeHHoe  |OB6yyarowmecs NonyyaoT 3aaHne No OCBELLEHMIO ONPeaenéHHbIX TEOPETUYECKNX
JomatuiHee BOMPOCOB MK peleHno 3aaad. Pabota BeINONHAETCS NMMCbMEHHO AoMa U 3 10
3afaHue coaétcs npenogasatento. OLueHMBAOTCS BlageHMe MateprasnoMm no Teme
paboTbl, aHANNTUYECKUE CNOCOOHOCTU, BNaleHNE METOAAMM, YMEHNS 1 HaBbIKY,
HeobXxoaouMble ANS BbINOMHEHWS 3a0aHNIA.
9k3ameH SK3aMeH HaueneH Ha KOMMNEKCHY0 NPOBEPKY OCBOEHUS AUCLIUNANHBI. SK3aMeH 50
MPOBOAWTCS B YCTHON MNN NUCbMEHHON coopme no Bunetam, B KOTOPbIX
comepxarcs BONpockl (3anaHns) no BceM Temam kypca. Obyyarowemycs naércs
BpeMsi Ha noarotoeky. OLeHnBaeTcs BNaaeHue MatepmasnoMm, ero CUCTEMHoe
OCBOEHWE, CNOCOBHOCTb MPUMEHSTD HYXXHbIE 3HAHWS, HABLIKU U YMEHUS NP
aHanuase NpobneMHbIX CUTyaunin U PeleHNn NPaKTUYECKNX 3aAaHNiA.
CemecTp 2
TeKyL i KOHTPOb
YCTHbIA ONpoC |YCTHbIA ONPOC NPOBOAMNTCS HAa NPaKTUYECKKX 3aHATUAX. Obyyaromecs
BbICTYNAKOT C AOKNanaMU, COOBIEHNSMM, NOMONHEHNSIMU, YHaCTBYIOT B 1 20
OMCKyCcCUW, OTBEYAIOT Ha BOMNpOCkl npenogasaTtens. OueHnBaeTCcs ypoBeEHb
[loMallHel NoAroTOBKM Mo TeMe, CNOCOOHOCTb CUCTEMHO U NOTMYHO M3naratb
mMartepuan, aHann3npoBaTb, OOPMYNMPOBaTb COOCTBEHHYIO MO3NLIMIO, OTBEYATb
Ha 4OMONHUTENbHbIE BOMPOCHI.
SAEKTPOHHBH
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl opMUpPOBaHNA KOMMNETeHL U 6annos
NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHneEM, 0byyatowmecs
paboThi NPOBOASAT y4ebHble SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 30

NPakTUKO-OPUEHTUPOBAHHbBIX TexHonorni. OLeHMBalOTCS 3HaHWe maTepuana u
YMEHWE NPVMEHSATb Ero Ha NpakTWKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
0bopynoBaHNeM B COOTBETCTBYIOLLEN NpedMeTHON obnacTu.

3auert 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMMIMHGI. 50
Ob6y4atowmiics nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3afaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNbIOTEPHO
gopme. OueHrBaeTcs BNageHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HAaBbIKN U YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYyaLMA N PELLEHNN NPAKTUYECKNX 3a0aHWA.

7. MepeueHb nuTepartypbl, HEO6XOAMMOWN OJ1i OCBOEHUS OUCLUMINHbI (MOLYNSA)
OcBoeHWe oucumMnnmnHbl (Mooyns) npeanonaraet n3y4yeHne OCHOBHOW 1 AONONHUTENBHON y4ebHO nuTepaTypbl.
Nutepatypa MoxeT 6bITb OOCTYMHA 0byyaloWwmnMcs B OAHOM M3 ABYX BApMaHToB (MMbo B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES 3NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnagatensimu;

- B NeyatHoM Buae - B HayyHoit 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoBoi TOUKM NpW BBEAEHNM 00yHaIOLLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTEME "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCMONb30BaHMM NeYaTHbIX U3AaHWA BMONNOTEYHBIN
hOHL [OMKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatouerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U LOMONHUTENBHON y4ebHOM nnTepaTtypbl, HEO6XOAMMOI A1 OCBOEHWS AUCLMMAVHBI (MOoyNs),
Haxonmtcs B MNpunoxeHumn 2 k paboyeli nporpamMme AncUMnavHel. OH NOANEXUT OBHOBEHMIO NPY U3MEHEHUN YCTOBUIA
noroeopoB K®Y ¢ npaBoobnapatensiMm anekTpoHHbIX U3LAHWIA U NPU N3MEHEHUW KOMNNEKTOBaHNUS 0OHA0B Hay4Hoi
6ubnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIIMHBI (MOAYIS)

9BC ZNANIUM.COM - http://znanium.com/
ObC MapaTenbcTtBo JlaHb - http://e.lanbook.com/
OBC KoHcynbTaHT cTyaeHTa - www.studentlibrary.ru/

9. MeToguueckme ykasaHusl oisi 06yyaloLLMXCA MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckue peKoOMeHoaumm

nekumu Mpwn npopaboTke NEKLUMOHHOrO MaTeprana PeKOMEHAYETCS aKTVBHO NONb30BATLCS , KPOME OCHOBHOIA
1 OOMONHUTENBHON NMTEepaTypbl, NEPUOANYECKMMN N3AHNUAMY MO NPOVIIIO CBOETO HaNpaBneHnsl
noaroToBku. 1o kaxnol TeMe npopaboTaTb HEMOHSATHBLIE BOMPOCHI, MCMONb3Ysi B TOM YACE PECYPCHI
MHTEPHETa 1 y4ebHO-MEeTOLMYECKYIO NUTEPaTypy Ha Kadenpe.

nabopatopHbie| PaboTa Ha nabopaTopHbIX 3aHSATUSIX NPeanonaraeT akTBHOE VCMONb30BaHNe TEOPETNYECKOro
paboTbl mMaTepuana no A4aHHON OUCUMMINHE Y CMEXHbIM HanpaBneHnsiM 3HaHwii. [ns noaroToBku K 3aHATUSIM

peKkoMeHayeTCs BblAENATb B Matepmane OCHOBbl METOAOB UCCNEA0BaHM COrnacHo TeMaTuke

nabopaTopHbix paboT no ancumnanHe 'Xumus n akonorust'. Mpw BoinonHeHUn nabopaTopHbIX paboT

cnenyeT BblOENATb Cleaylolme KOMMOHEHTbI:

- TEOPETNYECKNE OCHOBbI METO0B NpoBeaeHNs nabopaTopHbix paborT;

- CBSI3b NPOBOAMMbIX NaBopaToOpPHbIX PABGOT U pelaembiX C UX NOMOLWbIO NPUKNAAHBIX 1

TEOPeTUYECKMX 3a4ay, BbITEKAOWMX NPU U3yHeHU AUCUUNINHBL 'XUMUS 1 9KONOrns';

camocTosl- | B camocTosTenbHol pabote pekoMeHOyeTcs B nepByto o4epenb obpalartbcsi K OCHOBHOM
TenbHas nuTeparype, NpeanoXxeHHoW npenonasartenem. PekoMeHoyeTcs perynspHoO 3HaKOMUTBCS C
paboTa nepuoamnyeckol nuTepaTypori no xmMun B obnacTu byoywer NpoeccrmoHanbHoM nesiTenbHOCTY.
Ocoboe BHUMaHWe cnenyeT yaenste paboTte CO CNpPaBOYHOM NMTEpaTypoi.
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Bup pabot MeTtoaunyeckue pekomeHaauum

yCTHbII7I onpoc YCTHbIN onpoc npegnonaraet UCMNONb30BaHWe BCEX BUOOB NMHGOOPMALINK: ay,umosmayaanon,
TEKCTOBOW, NONYyY4EeHHbIX HA ayANTOPHbIX 3aHATUAX 1 NMpKU CaMoCTOATENbHOW NMOArOTOBKE U yMeHune
HaxoOunTb B3aMMOCBA3b MeXy BCEMU pa3nenamm |/|3y'-|aeM0|7| AnCcunnInHbl N CMEXHbIMA
HanpasneHnsamMmn 3HaHW. I'Ipm CaMOCTOSATENIbHOW NOArOTOBKE PekomMeHayeTcs ocoboe BHMMaHue
YAenAaTb Hanbonee CNoXHbIM TeMaM.

nMcbMeHHoe | B nncbMeHHOM 3amaHnm HeobXxoauMo NprBOANTE 0CODbIE AOCTUXEHUS YHEHbIX B 061ACTM XMMUN 1
IomalHee | aKonoruu, NpMBOANTL MPUMEPDLI HAUYYLWIMX OOCTYNHbLIX TEXHOMOrWiA. [MpaBuna ogopMieHns 0 06bem

3afaHve MMCbMEHHOMO JOMALHEro 3a4aHunsl ycTaHaBnIvMBaeTCsl NpenoaaBaTeneM kak 1eKTopoMm, Tak 1
npenoaaBaTenem, NpoBoasawWmUM nabopatopHole paboTol.

9K3aMeH MoaroToBka kK 3K3aMeHy 3akno4aeTcsa B OCMbICNTIEHHOM U3y4YeHU MaTtepuana gucunninHbl no BCeM
NCTOYHMKaM: y'-le6HbIM, HOPMaTMBHbIM OOKYMEHTAM, na6opaTopr|M 3aHATUAM, a TakKXe C
MCNOoNb30BaHNEM 3JIEKTPOHHbLIX PECYpPCOB. Ok3aMeH npoBoanTCA no 6unetam. Mo bunetam naetcs
BpeMs o114 noArotoBkM K OTBETAM, HO OAETCA NpaBo OTBEYaTb U 6e3 NoaroToBKMu. JononHuTtenbHble
BOMPOCHI 6WJ.YT 3adaHbl, eCnn CTyoeHT He paCKpbll NOTHOCTbKO BOMNPOC, AEMOHCTPUPYET HeENoHoe
nnn ownmboYHOE NOHUMaHNE n3naraemonm TeMbl, OTCYTCTBOBA/1 HA 3aHATUSAX.

3avet Mpu NOAroToBKeE K 3a4eTy PEKOMEHOYeTCs NCMOMb30BaTb HE TONIbKO OCHOBHYIO M [OMONHUTENbHYHO
nnTepatypy, HO 1 HOPMAaTUBHO-3aKOHOAATE/bHbLIE NOKYMEHTbI B CPEpe 9KOoriu. 3a4eT NpoBoANTCS
no 6unetam. Mo 6unetam naetcs BpeMmsi 4Nis NOArOTOBKU K OTBETaM, HO JaeTcs NpaBo oTeevaTb 1 6e3
noarotoBku. MNpenogaeaTenb, NPUHUMAOWMI 3a4€T, UMEET NPaBo 3a4aBaTtb AOMNONHUTENbHbIE
BOMPOChHI MO NporpamMmme ANCLUUMINHDI.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuunInHe (MOAyno), BKNOYasi nepeyeHb NPOrpaMMHOro o6ecneyeHus 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNoYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme OUCLMNINHBI (MOOYNS).

11. OnucaHne mMaTepuanbHO-TEXHUYECKON 6a3bl, HEO6X0AMMON ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npoecca no aucuunInHe (Mogynio)

MatepunanbHO-TEXHUYECKOE obecrneyeHue o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BY4AKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANN3NPOBAHHOR MEBENbIO (CTOMbI 1
CTYNbSl) U OCHAIEHHbIE KOMIMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayanTopun ons KOHTaKTHOW paboThl C NpenonasateneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep v npuHTEp 40N pacneyaTky pa3aaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopums.

KomnbioTepHbIi knacc.

CneuvannsmposaHHas nabopaTopus.

12. Cpe.u,cma apgantauumumv npenopgasaHus ogucUMNNINHbI K I'IOTpeﬁHOCTilM 06y'-|a|ou.|.wxca UHBaNUOooOB U nuuy c
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300pP0OBbSA

Mpwn HeobxonmMocTy B 0BpazoBaTenbHOM NPOLECCE MPUMEHSIOTCSA Cnepytowmne MeTOAbl U TeXHoNnorum, obneryaioume
BOCNPUATE MHGOPMaLLMK 0BYYAOWUMIUCS MHBANULAMW U IMLAMU C OFPAHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /sl ero BO3MOXHOIro npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI/ MOXHO NPeACTaBUTb B Pa3NnyHbIX BuLax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus TekcTa u nsobpaxeHuii 6e3 notepm kayecTsa, NpPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEeHUS KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CNyXa NosydYany MHGOPMaLUIO BU3yanbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NPVYMEHEHNe NPOorpaMMHbIX CPeaCcTB, obecneymBatoWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNMHON, 3a CHET aNlbTePHATUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIﬁ NPOAONIXUTENIbHOCTU NX Coa4qu:

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

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

- NPOLOMXMNTENIbHOCTU BbICTYMeHNS 0byyatowerocs mpu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cooteeTcTBMm ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no HanpasneHuto 16.03.03

"XononumnbHas, KpUOreHHas TEXHUKa 1 CUCTEMbI X13HeobecnedeHns" 1 npodomnio NoAroToBKMU "XonoannbHas TeEXHUKA U
CUCTEMbI Xn3HeobecneyeHus".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.5.9 Xumuns n akonorus

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHne noarotosku: 16.03.03 - XonoaunbHas, KpUoreHHas TEXHUKa U cUCTEMbI XUn3HeobecneyeHus
Mpogounb NOArOTOBKM: XONOAMIbHAS TEXHWUKA Y CUCTEMbI XM3HeobecrnevyeHus

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

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

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

3. BonkoBa IN.A. OcHoBbl 061welt akonorum [SnekTpoHHbI pecypc]: yuebHoe nocobue / MN.A. Bonkosa. - Mocksa: @opym,
2012. - 128 c. - B nep. - ISBN 978-5-91134-632-4. - Pexum goctyna: http:/znanium.com/bookread.php?book=314363.
4. Pasymos B.A. Skonorus [OnekTpoHHbIN pecypc]: yduebHoe nocobue / B.A. Pasymos. - Mocksa: HUL, MHdpa-M, 2012. -
296 c. - (Bbicwee obpaszosarue: bakanaspuar).- B nep.- ISBN 978-5-16-005219-9. - Pexum goctyna:
http://znanium.com/bookread.php?book=315994.

JononHuTtenbHas nuteparypa:

1. MapTtbiHoBa T.B., Cynonuukas W.W., Areesa tO.C. HeopraHundeckas xummsi: yuebHuk - M.: HALL UHDOPA-M, 2017. -
336 c. Pexum poctyna: http://znanium.com/bookread2.php?book=648408

2. AnekTpoxmmus. Metoanyeckume ykasaHus k nabopatopHeiM pabotam/ Cunnenb W.4., MaspwH IM.B., OeHucosa T.P.,
XaputoHoBa E.A. - Ha6. YenHbi: HUUM KdY, 2016, 35 c. (200 ak3. Ha Kagy. XuMum 1 aKonorum)

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

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

5. MaBpuwes B. B.O6Lwas akonorus [9nekTpoHHbI pecypc]: kypc nekumii / B.B. Maepuwes. - 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
(MH®PPA-M).- ISBN 978-985-475-435-2 (HoBoe 3HaHue).- Pexum gocTtyna:

http://znanium.com/bookread.php?book=255387.
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651.5.9 Xumuns n akonorus

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

HanpasneHnne noarotosku: 16.03.03 - XonoaunbHas, KpUOreHHas TEXHUKa U CUCTEMbI XUn3HeobecneyeHuns
Mpogounb NOArOTOBKM: XON0AMIbHAA TEXHWKA U CUCTEMbI XM3HeobecrnevyeHus

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

YyebHo-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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