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Mporpamma aucumnnuHbl "Xumna"; 15.03.01 "MawnHocTpoeHne".

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 2 n3 18. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma gucumnnuHbl "Xumns"; 15.03.01 "MawuHocTpoeHue".

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

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

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

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

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

O6yyatolmiics, OCBOMBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:

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

-OCHOBHble 3aKOHOMEPHOCTN NPOTEKAHUA XUMNYECKUX peaKu,vu7|, XNMNYEeCKYt0 KWHEeTUKY N TepMOONHAMUKKY,
QHEepPreTuky XmMmyeckmnx npoueccos;

-OCHOBbI CTPOEHNS U PEaKLMOHHOW CMOCOBHOCTU BEILECTB;

-Knaccugoukaumto, CBoicTea U 061acT BO3MOXHOIO NPYMEHEHNS1 OCHOBHbIX KIACCOB HEOPraHNYeCcKmX 1
OpraHN4yecKnx coeanHeHW.

JonxeH ymeTtb:

-MCNoMb30BaTh (PYHAAMEHTASIbHbIE MOHSATUSA, 3aKOHbI M MOLENN KNaCcCUYECKOM 1 COBPEMEHHOI XUMUU;

-BbIMONMHATb pacyeTbl MO OCHOBHbIM 3aKOHAM XM B XUMUYECKOM TepMognHamuke, XuMn4eCckomMm paBHoBeCcuu,
ANEeKTPOXMnn, XUMUYECKOW KMHETUNKE N (PU3NKO-XMMNUYECKOM aHanmse.

-OCYWECTBMATb NOCTAHOBKY U pelleHne 3aaay C MCNob30BaHWEM 3HAHUIA XMW B 0BNAcTU NPOgIECCOHAbHON
NeaTenbHOCTN.

JlonxeH BnageTb:

-3HAHNSIMW OCHOBHbIX 3aKOHOB K/IACCUYECKON 1 COBPEMEHHOW XUMUU;

-3HaHNSIMW CTPOEHNS N peakLMOHHOM CNOCOOHOCTY BEWECTB;

-MeToLaMu aKCMepUMEHTaNbHOMO UCCNeA0BaHNS B XUMIW: MaHMpPOBaHne, NoctaHoBka 1 o6paboTtka akcrnepmmeHTa.

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!
NPVUMEHSATb pe3ybTaTbl OCBOEHNS AUCUMUMNAMHBI B MPOGIECCMOHANBbHON AEATENBHOCTY.

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOIM BO

JaHHag oucumnnunHa (Mogynb) BktoyeHa B pasaen "b1.6.12 OucuunnmHbl (Mogynm)" 0CHOBHOM NPOGOECCMOHANbHOW
obpasoBatenbHoi nporpamMmel 15.03.01 "MawwunHocTpoeHne (MawwnHbl u TexHonorust 06paboTky MeTannoB aasneHnem)" n
oTHocuTcs kK 6a3oBoii (0bLLenpoheccMoHanbHOR) YacTu.

OcBaunBaetcs Ha 1 kypce B 1 cemecTpe.

3. O6bem gucuunanHbI (MOAyNs) B 3a4eTHbIX eAuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmMxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarloLmxcs

O6was TpynoeMKOCTb AUCLMMMHBI COCTaBNsieT 5 3a4eTHbIX(ble) eanHmML(bl) Ha 180 yaca(os).

KoHTakTHasi paboTa - 14 yaca(oB), B TOM 4Yncne nekuun - 4 yaca(os), npakTndieckne 3aHatus - 0 yaca(os), nabopatopHblie
paboTbl - 10 4yaca(oB), KOHTPONb caMocTosiTENbHOM paboThbl - 0 Yaca(o.).

CamocTositenbHasi pabota - 157 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 9 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNAUHBIL: 3K3aMeH B 1 cemecTpe.

4, CopepxaHue OUCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBEAEHHOro Ha
HUX KONNYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKUi nnaH KOHTaKTHON U CaMOCTOATENbHOM paboTbl NO AUCLUNINHE (MOAYIIO)

am PAEKTPOHHBH
Crpanuua 3 n3 18. Bl YHHBEPCHTET
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Mporpamma aucumnnuHbl "Xumna"; 15.03.01 "MawnHocTpoeHne".

Buabl u yachbl
KOHTaKTHOM paboThbl,
Paspgenbl gucuUnnHbl / X TPYA0EMKOCTb CamocTosiTeNlbHas
N Moayns Cemectp (B yacax) paborta
MpakTnyeckumellabopaTtopHbie)
flexunu 3aHATUSA paboTbl
Tema 1. PeakunoHHast cnocobHOCTb
1 [pelecrs. KncnotHo-oCHOBHbIE U 1 0 0 5 17
‘lokmennuTenbHO-BOCCTAHOBUTENbHbIE
CBOWCTBA BELIECTB.
Tema 2. CTpoeHne atoma 1
2.|nepuogmnyeckas cuctema aneMeHTOB 1 1 0 0 16
.M. MeHpeneesa.
Tema 3. XuMmnyeckas casb n
8. CTPOEHNE MONEKY. 1 1 0 0 17
Tema 4. Xummnyeckas TepMoanHammka
4. N KNHeTunKa. 1 1 0 0 18
5.[Tema 5. PactBopbl. 1 0 0 2 18
6 Tema 6. ManbBaHNUYECKNE 3NEMEHTDI 1 1 0 5 18
‘v psL HaNPSXeEHW METaNNOB.
7.[Tema 7. Kopposus metannos. 1 0 0 2 18
Tema 8. DnekTponus pacTsopoB K
8. pacnnaBoB SNEKTPONNTOB. 1 0 0 2 18
Tema 9. BoicokoMonekynsipHble
. coenHeHuns. 1 0 0 0 17
NToro 4 0 10 157

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. PeakuunoHHas cnoco6HocTb BellecTB. KNCNOTHO-OCHOBHbIE U OKUCNTUTENIbHO-BOCCTaHOBUTE/IbHbIe
CBOWCTBA BELLLeCTB.

OCHOBHble KNnacchl HEOPraHWYecKx coeamnHeHnin. OKcuapl: KUCNOTHbIE, OCHOBHbIE, aM(poTepHble, coneobpasyoLue,
6e3pasznnyHble. Kucnotsl: cunbHble, cpeaHve, cnabble, 0OHO- U MHOTOOCHOBHbIE, BECKMCNOPOAHbLIE 1
kucnopogoconepxaume. OCHOBaHWSA: CUbHbIE (LWenoyn), cpeaHne n cnabole. AMcpoTepHble rugpokcnabl. Conu:
HopMasnbHble (CpeaHune), Kucnble u oCHoBHble. HoMeHknaTypa. ['paduyeckme popmynbl, NONy4YeHNe 1 CBOMCTBA.
[MpuMeHeHne.

OKncnMTENBHO-BOCCTAHOBUTENbHbIE peakuunn. BaxHenwmne oKncnutenn n BOCCTaHOBUTENM. Me)KMOﬂeKyrlﬂprle n
BYTPUMONEKYNAPHbIE OKUCNTUTENNIbHO-BOCCTAHOBUTETbHbIE peakuuin. Peakuun ancnponopunoHnpoBaHUA. MeTon
3NIEKTPOHHOro H6anaHca. 3Ha4eHre OKUCINTENBHO-BOCCTAHOBUTESbHbIX peaKLu/u7|.

Tema 2. CTpoeHue aToma U nepuognyeckas cucrema anemeHtos [1.1. MeHpeneesa.

CocTaeHble YacTy atoma: AP0 (NMPOTOHbI, HEMTPOHbI), ANEKTPOHLI, UX 3apsa U Macca. KopnyckynsipHo-BonHoBas
npupona anekTpoHa. YpaeHeHue e Bpoiins. KBaHToBO-MexaHuyYeckoe 06bsicHeHWe CTpoeHust atoMa. BonHoeas
oyHKUMS. KBaHTOBbIE YMcna: rnaBHoe, opbutanbHoe, MarHUTHoe, CrMHOBOE. ATOMHbIe opbutany. MHOroanekTpoHHbIe
atombl. MpuHuun Maynu. Mpasuno XyHoa. MakcuMansHoe YCNO 9NEKTPOHOB Ha SHEPreTUYeCcKMX YPOBHSX U
NoAypPOBHSIX.

Meproaunyeckuii 3akoH . V1. Mengeneesa, coBpeMeHHas hopmynmposka. Pusanyeckunini CMbIC NOpSOAKOBOro Homepa
anemeHTa. lNeprnoamnyeckas cmctema saNeMEHTOB M ee CBA3b CO CTpoeHreM atoma. [locnenosaTenbHOCTb 3anofHEHNS
3NEKTPOHHbIX 06onoYek atoMoB. CTpyKTypa NEPUOANYECKON CUCTEMBI: MEPUOLbI, FPYMMbl U NOArPYnMbl. DNEKTPOHHbIE
ceMmelicTBa s- , p-, d- u f-anemeHTOoB. [eprnoanyeckn 1 HENEPUOONYECKN NBMEHSIOLLMECS CBONCTBA 9NEMEHTOB. oHsATHe
06 anekTpooTpULATENBHOCTA. I3MEHEHVE CBOMCTB 3NIEMEHTOB B MEPUOANYECKON CUCTEME

Tema 3. XuMunueckasi cBsiab n CTpOEeHune Monekyn.

KosaneHTHas cBsiab. OCHOBHblE NMONOXeHWs MeToaa BaneHTHbIX cesaeit (BC). CBoCTBa KOBaNIEHTHOM CBA3N:
HanpaBneHHOCTb, HAChIWAeMOCTb. O-, TI-CBA3W. Tunbl rmbpuansaunm aToMHbIX opbuTanei u CTpyKTypa Monekyn.
MonspHas n HenonspHas KoBaneHTHas cBsi3ab. OCHOBHbIE MONOXEeHWs MeToaa MonekynsipHelx opbutanein (MO).
SHepreTnyeckne avarpamMmbl pacnpeneneHunst aNeKTPoHHOM NIOTHOCTY B Moniekynax. [Mopsaok (KpaTHOCTb) CBSI3W.
MprmeHeHne meToga MO k Monekynam, 06pa3oBaHHbIM M3 aTOMOB 3N1EMEHTOB NMEPBOro U BTOPOro Nepuoaos.

VoHHas cBS3b Kak KpariHui cnyyai nonspusaumm KoBaneHTHoW cBA3n. HeHanpaBneHHOCTb U HEHACBIWEHHOCTb NOHHOW
cBs3u. [NongapnayemMocTb NOHOB M UX B3aMMHOE nonspuaytolee gerictsme. BogoponHas ceasb.

Tema 4. XuMnueckas TepmoauvnHaMMkKa U KUHeTuKka.

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

OCHOBHbIE NMOHATUS XMMUYECKOM TepMoanHaMUKU. MNepBblii 3aKoH TepMOAMHAMUKKW. DHTanbnus. 3akoH Mecca u
cnemncTeue n3 Hero. PacyeT TennoBbiX 90PEKTOB XMMUYECKUX peakumit. Peakuum ak3oTepMmyeckue v
3HOO0TepMMYECKME. DHTpoNUs. BTopoii 3aKoH TEpMOAMHAMUKM. PacyeT N3MEHeHNs SHTPONUM B XMMNYECKUX PeakLusX.
CBoboaHas aHeprus Mmbbca, caMonponsBONbHbLIE U HECAaMOMNPOWU3BOMbHBIE NMPOLIECCHI.

Xummnyeckas KmHetuka n katanna CKopoCTb XUMUYECKMX peakLmnii U ¢oakTopbl, ee onpepenstowmne. Obpatumbie 1
HeobpaTUMbIe XUMUYECKIME NpoLLecChl. XMMUyeckoe 1 ¢ha3oBoe paBHoBecre. dakTopbl, BO3LEWCTBYOWME HA
XuMndeckoe pasHoBecue. Katanusatopbl. CyWHOCTb KaTanMTUYeckoro feicTrs. [[OMOreHHbIl 1 reTepPoreHHbIi
katanua. MetoLbl NOBLIWEHNS 3IEKTUBHOCTI TEXHONOMMYECKMX NMPOLLECCOB 3a CHET MCMONb30BaHMS KaTann3aTopos.

Tema 5. PacTBOpbI.

PacTteopbl. Cnocobbl BoIpaXXeHWin KOHLEHTpaLUmmn pacTBOpoB. PacTBopbl HE3NEKTPONMTOB U X CBOMCTBA. PaBHoBecus B
pacTBOpax 3neKTPoNUTOB. Teopus anekTponMTMYeckol anccoumauun. Bona kak pacteBopuTteNb, BOAONOArOTOBKA.
BonoponHbiil nokasartenb 1 ero BIMSHWE Ha XO4 TEXHOM0orn4Yecknx npoueccos. M'aponua coneit. OCHOBHbIE Cyyam
rmaponuaa conei. OQHOCTYNEHYaTbIA 1 MHOTOCTYNEHYaTbI rmaponua. YpaBHEeHUS peakumin rmaponnsa B
MOMEKYNSIPHOM, MOHHOM ¥ COKPALLEeHHOM UOHHOM Buae. DakTopbl, BAMSIIOWME HA CTeNeHb rmaponmM3a conei.
HeobpaTumblii runponna. MpuMeHeHve ruaponmaa.

,D,I/ICI'IepCHbIe CUCTEMDI. CTpOGHl/Ie, K)'IaCCVICpI/IKaLI,I/IF! n CBOMNCTBA ONCNEepPCHbIX CUCTEM. MeTO,ﬂ,bI nony4yeHmnsa gmncnepcHbIX
CUCTEM. SﬂeKTpOKVIHeTI/I‘-IeCKVIe ABNEHWNS. A,D,COpGLI,I/ISI, ee pa3HOBMOHOCTU N NCNONIb30BaHME B TEXHONOIMYeCKnx
npoueccax.

Tema 6. MNanbBaHMYECKUE INEMEHTbI U pAn, HanpsiXXeHU MeTannos.

OnekTpoHble noTeHuManbl. Bo3HMKHOBEHWE NoTeHUMana Ha rpaHule MeTans - pacTBop. BooopoaHbli anektpom.
CrtaHpapTHble 3NeKTPoaHble NOTEeHUMaNbl. ANEKTPOXNUMUYECKNIA PSiL HANPSXKEHWU MeTanno.. YpaBHeHue HepHcTa.
"anbBaHWM4eckmnin aneMeHT BonbTa. ManbBaHnyeckuin aneMeHT Akobu-OaHnans. KOHUEHTPaUWOHHBbIA ranbBaHU4ecKuit
anemeHT. 3C ranbBaHN4ECKOro anemMeHTa.

Tema 7. Koppo3usi MeTannos.

Buaopl KOppo3un MeTannos. KOppO3I/I9I XnMnyeckas n anekTpoxmmmyeckas, nx ocobeHHocTU. Cxema SHeKTpOXMMMHeCKOIZ
KOoppo3un. AHOLOHOE OKMUCNeHne MeTanna u katogHas genondapusauns. Buapl genongapusaunn: kncnopogHas un
BOOOpOOHas. KOppO3I/I9I Npwn KOHTakKTe OByX MeTasinos. 3alwuta MeTannos ot Koppo3un. AHOOHbIE U KaTOOHbIE
3alnTHble MeTannn4eckme NoKpbITUSA. SﬂeKTpOXI/IMI/I‘-IeCKaFI 3awmnTta. Meton NPOTEKTOpPOB. |/|HFI/16I/ITOpr Koppo3uun.

Tema 8. AnekTpoNM3 pacTBOPOB M pacn/iaBoB 3/1IeKTPOJIMTOB.

AnNeKTPONn3 pacnnaBoB 3NeKTPONUTOB. DNEKTPOIN3 PACcTBOPOB 3NIEKTPOSIUTOB C PACTBOPUMBIM 11 HEPACTBOPUMbIM
(VHepTHbIM) aHodoM. lNocnenoBaTeNbHOCTbL Pa3pPsaKM MOHOB B PACTBOPAX W pacnnaBax 3MeKTPonuToB. 3aKoHbl
3M1eKTPONN3a; Nepsbiii, BTOPON 1 00 beANHEHHbIN 3aKoHbl Dapanes. MpumeHeHne anekTponuaa. anbeaHnyeckune
MOKPbITUS.

Tema 9. BbICOKOMOHEKyHﬂprIe coeaunHeHwus.

SneMeHTbl opraHmyeckoi xumun. OcobeHHOCTU, CTPOEHME U Knaccudukaumsl opraHnyeckmx coenmHeHuii. Monumepsl 1
onvromepsl. OpraHmyeckune 1 HeopraHuyeckme nonumepbl. MeToapbl NonyYeHns NoIMMEpPOB: NoAMMepusauuns,
nonukoHaeHcauus, cononnmepmaauus. CTpoeHve 1 ceoictea nonumepos. MonekynsipHasi Macca nonmMepos.
3aBUCKMOCTb CBOMCTB NOMMMEPHbIX MaTepUasnoB OT CocTaBa U CTPYKTypbl. icnonb3oBaHne NonMMepHbIX MaTepranos B
COBPEMEHHbIX TeXHoMorn4yeckmx npoteccax. Mepepabotka nonnumepoB. BaxHelimne NonuMepbl: NONMATUIIEH,
NONUNPONUNEH, NONMBUHUNXNOPWUA, TePNOH (dpToponnacT-4), NonMMeTUIMeTakpunar.

5. MepeyeHb yue6HO-MeTOAMYECKOrO 06ecneyeHust Ajisi CaMoCTOSITeNbHON paboThl o6yyatoLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota obyyaowmxcs BoIMNOMHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeAcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCcTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMoCcTosTeNbHY0 paboTy. CamocTtosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAaMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenoB) AUCLUMNANUHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmnecs YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYIO 1 CMIPABOYHYIO NUTEPATYPY, BIMONHSAOT 3a8aHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO MO AUCLMNAVHE.

OpraHunsauus caMocTosTenbHol paboTbl 0ByHaroLWmXCs PernaMmeHTpyeTcs HOPMaTUBHBIMI LOKYMEHTamu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumm n ocylecTBAeHNS 06pa3oBaTenbHON NesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTea obpasosaHus u Hayku Poccuiickoi dPepepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

YcTae cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "Kasarckmin (MprBonxckuii)
doenepanbHbIi yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepansHOro rocy1apCTBEeHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pexaeHns
BbICLIEro npodpeccmoHansHoro obpasosarust "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCKoro) doegepanbHoOro yHmeepcuteTa

AEKTPOHHBH
Crpanuua 5 13 18. Bl YHHBEPCHTET
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6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUUMNIMHE (MOAYNIO)

6.1 NepeyeHb KOMMNETEHLUMI C YKa3aHUeM 3TanoB ux oopMMpoBaHUS B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMMbl U OOPM KOHTPONS X OCBOEHUS

dopmMa KoHTpons

OueHunBaemblie

dran KoMneTeHUUN

TeMmbl (pa3pernbl) AUCLUMNUHDBI

Cemectp 1
TeKyLLMI KOHTPO/Ib

1. PeakunoHHas cnocobHocTb BelecTB. KMCNOTHO-OCHOBHbIE U
OKNCNNTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA BELLECTB.

5. PacTBopbl.

6. ManbBaHMYECKNE ANEMEHTLI U PO HAMPSAXEHWIA METANSOB.
7. Koppoausi metannos.

8. SnekTponM3 pacTBOPOB U PACMNIABOB ANEKTPONNTOB.

1. PeakumoHHasa cnocobHocTb BellecTs. KUCNOTHO-OCHOBHbIE U
OKUCNNTENbHO-BOCCTAHOBUTENbHbIE CBOMNCTBA BELLECTB.

2. CTpoeHme atoMa n nepmoamnyeckas cuctema anemeHTos .M.
MeHneneesa.

. XvMmnyeckasi CB3b 1 CTPOEHME MOJIEKY/I.

. XvMmnyeckasl TepMoanMHaMuka 1 KNHeTmka.

. PactBopbl.

. FanbBaHW4Yeckne aneMeHTbl U psL HaNPSXEHUA METaNNoB.

. Kopposusi metannos.

. OneKkTponu3 pacTBOPOB W PacnnaBoB 3N1EKTPONNTOB.

. BeicokoMonekynsipHble coeanHeHus.

1. PeakuuoHHasi cnocobHocTb BewecTs. KUCIOTHO-OCHOBHbIE U
OKUCNNTENbHO-BOCCTAHOBUTENbHbBIE CBONCTBA BELWECTB.

2. CTpoeHmne atoma n nepmoguydeckas cuctema anemeHTtos .M.
MeHgoeneesa.

. XvMmnyeckas CBs3b U CTPOEHME MOJNIEKYII.

. XvMmnyeckas TepMognmHaMuka 1 KNHeTmka.

. PacTBopbl.

. FanbBaHWyeckne anemMeHTbl U psLo HaNPSXXEHUN METANNOB.

. Koppoausi metannos.

. ONeKTponu3 pacTBoOpPOB M pacniaBoB 3NEKTPONUTOB.

. BoicokomonekynspHble coeanHeHus.

1 NabopaTtopHbie

paboTbl OfK-1

5 KoHTponbHas

pa6oTa OrnK-1

O©oONOOTLhW

3 |TectupoBaHne Ornk-1

O©oONOOTh~W

Sk3aMeH OrlK-1

6.2 OnucaHne nokasateneun n KpUuTtepues OLeHUBaHUS KOMMETEHLMA Ha pa3nnyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHus

N YMEHMS NMOMNHOCTbIO
ocBoeHbl. PeaynbTar
nabopaTtopHoit paboTol

1 YyMEHMUSI B OCHOBHOM
0CBOEHbI. PeaynbTar
nabopaTopHoii paboTol

Heobxonnmble HaBbIKK
N YMEHNS 4aCTUYHO
OCBO€Hbl. Pesynbrar

HeobxoavMble HaBbIKU
N YMEHNSI HE OCBOEHDI.
PesynbTar

MONHOCTBLIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHolt paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4acTMYHO HEe COOTBETCTBYET €€
uensm. Lensim. COOTBETCTBYET €€ Lensm.

Lensam.

Kputepum
®opma OLLeHMBaHUs 3ran
KOHTpoOns

OTAnYHO XopoLuo Y noen. Heyn.

Cemectp 1

TeKyw Uit KOHTPONb

Na6opatopHble |O6opynoBaHme u O6opynosaHue 1 O6opynosaHue n O6opynosaHue n

paboTbi MEeTO[bl NCMONb30BaHbl (METOAbl MCMONb30BaHbl (METOAbl YaCTUHHO MeTOAbl MCMO/b30BaHbI 1
npaewnbHo. MNposiBneHa (B OCHOBHOM MpaBUIbHO. MCMONb30BaHbI HenpaBUbHO.
npeBocxoaHas MposiBneHa xopowas  [npaeunbHo. MposieneHa |MposiBneHa
TeopeTunyeckas TeopeTnyeckas YLOBNETBOPUTENbHAS  |HEYLOBNETBOPUTE/bHAS
noAaroToBKa. MOAroTOBKA. TeopeTunyeckas TeopeTnyeckas
Heobxoaumble HaBbikn |HeobxoauMble HaBbiky  [MOAFOTOBKA. NOAroTOBKA.
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cmcTemMaTmyeckoe u
rnybokoe 3HaHue
y4ebHO-NporpaMmMHoro
matepvana, yMeHue
CcB0BOAHO BBINONHSATD
3a4aHus,
npeaycMoTPeHHble
nporpammon, ycsoun
OCHOBHYIO nuTEpaTypy U
3HaKOM C
JOMONHUTENbHOM
nnteparypon,
pekomMeHO0BaHHOM
nporpammoin
OMCLMMNANHBI, yCBOWN
B3aVIMOCBSI3b OCHOBHbIX
MOHSTUIA ANCUMNANHDI B
UX 3HAYEeHUU Ons
npvobpeTtaemor
npodpeccuun, NposBun
TBOpYECcKMe
cnocobHoCTM B
NMOHMMaHNK, N3NOXEHNN
1 NCNOMb30BaHNK
y4ebHO-NporpaMmMHoro
matepvana.

y4ebHO-NPOrpaMMHoro
martepuana, ycnewHo
BbINOAHUA
npeLyCMOTPEHHbIE
nporpammon 3anaHus,
YCBOWN OCHOBHYHO
nuTeparypy,
PEKOMEH0BAHHYIO
nporpammorn
LMCUMNAWHBI, MoKa3an
cuctemMatmyeckun
xapaktep 3HaHuii no
OVCLUMNIIVHE U
cnocobeH K ux
CaMOCTOSATENBHOMY
MOMOMHEHUIO U
06HOBNEHNIO B XOO€
nanbHenwer y4ebHol
paboTbl 1
npodpeccrnoHanbHom
LesTeNbHOCTU.

y4ebHO-NporpaMMHoro
matepvana B obbeme,
HeobXo4MMOM Ansi
nanbHelwen yuebbl 1
npeacrosiwei paboTsi
no npodpeccum,
cnpaBumcs ¢
BbIMOMHEHNEM 3adaHUNA,
npeaycMoTPEHHbIX
nporpammon, 3Hakom c
OCHOBHOW nuTepartypom,
pekomMeHOoBaHHOM
nporpammor
LVNCUMMANHBI, [OMYCTUN
MOrpeLwHoCTN B OTBETE
Ha aK3aMeHe U npwu
BbINOSIHEHNN
9K3aMeHaLMOHHBbIX
3amaHuii, Ho obnapaert
Heob6x0aUMbIMM
3HAHUAMU Onst UX
yCTpaHeHns nog
PYKOBOLCTBOM
npenoaasaTersi.

B 3HaHMWsSIX OCHOBHOIO
y4eBHO-MporpaMMHOro
matepuana, Lonyctun
MPUHLMNMaNnbHbIe
OWNBKY B BbINONHEHNN
npenyCMOTPEHHbIX
nporpamMmon 3anaHui u
He cnocobeH
npPoLONXUTL 0byyeHne
WAV NPUCTYNUTL MO
OKOHYaHUn
YHUBepcuTeTa K
npodpeccnoHanbHom
nestenbHocTn 6e3
LOMONHUTENbHbIX
3aHATUR NO
COOTBETCTBYOLWEN
OMCLUNVHE.

dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHasa  [[MpaBunbHO BbiNonHeHb! [[paBunbHO BbiNonHeHa |3anaHus BoiNoNHEHbl  |3a4aHus BhINONHEHbI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
MpoaeMoOHCTPUPOBaH  [3amaHuii. MpwvcyTcTByIOT MpoaeMoHCTPUpOoBaH
BbICOKUIA YPOBEHb MpucyTcTBylOT cepbéaHble OWmnbKu. HEeYyLOBNeTBOPUTENbHbIA
BNafleHnsl MaTepuanoMm. [HeaHaunTenbHble MpoAeMOHCTPUPOBaH  |ypOBeHb BlaneHus
MposiBneHbi ownbKm. YOOBNETBOPUTESNbHLIV  [MaTepuanom.
npeBocxoaHble MpoaeMoHCTPUPOBaH  |ypoBeHb BlaaeHus MposiBneHbi
CnocoBHOCTM XOPOLWWiA YPOBEHb mMartepuanom. He4oCTaTo4Hble
NPUMEHSATb 3HaHWS U [BnageHust matepranoM. (MposiBneHbl HU3KKe cnocobHocTy
yMeHUs K BbinonHeHuto |MposieneHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHUS U
KOHKPETHbIX 3aAaHunii.  [crnocobHOCTM NPUMEHSATb 3HAHUS U [yMEHMS! K BbINOIHEHWIO
MPUMEHSATb 3HAHUS U [yMEHWSI K BbINMOMHEHMIO [KOHKPETHBIX 3aAaHWA.
YMEHUS K BbINONHEHUIO |KOHKPETHbIX 3a4aHuiA.
KOHKPETHbIX 3a4aHWiA.
TecTnpoBaHue [(86% npaBunbHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
otBeToB 1 Honee. MpaBWNbHbIX OTBETOB.  [MPaBWIbHbIX OTBETOB.  [OTBETOB 1 MEHEE. 3
Ok3ameH O6yuatowwuniics Obyyatowmiicst O6yuatolwuniics Obyuatowmiicst
obHapyxun obHapyXun nosnHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauuUTenbHble Npobenbl

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XooMMbie 0151 OLLEHKWU 3HaHUN, YMEHWUN,

HaBbIKOB U (UW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLLuX atanbl joopMUpPOBaHUA KOMMNETEHLUN B npoLiecce

0OCBOeHuUsi 06pa3oBaTeNnbHON NPOrpamMmmbl

Cemectp 1

TekyLLUA KOHTPOJb

1. TabopaTtopHbie paboTbl
Tembl 1,5,6,7,8

Tema 1. PeakunoHHas cnocobHoCTb BewecTs. KNCNOTHO-OCHOBHBIE 1 OKUCUTENbHO-BOCCTAHOBUTENbHbIE CBOMCTBA

BelecCTs.

1.1. TabopaTtopHas pabota "OCHOBHbIE KNacchl HEOPraHNYECKNX COeaNHEHMNA".

CognepxaHue nabopaTopHoii paboTbl: 03HAKOMIEHWNE C HOMEHKNATYPO HEOPraHNYECKUX COeaUHEHWIA, N3yYeHne
CNocoBoB MonyYeHNs U CBONCTB OKCWMAOB, OCHOBAHWIA, KUCMOT 1 CONeil.

Bonpocebl k 3awute nabopatopHoit paboTbl.
1. Knaccudprkaumns HeopraHm4eckux Coe auHEHNIA.

CrpaHnua 7 13 18.
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2. Okenabl: KUCNOTHBIE, OCHOBHbIE, aMCDOTEPHBIE, - HOMEHKNATypa, CBONCTBA. [prBECTM NpUMEpLI, HANMCaTb YPaBHEHNS
peakumni.

3. OcHoBaHus: knaccmgomkauus, noyvyeHne, HOMeHKNaTypa, CBOMCTBA.

4. Kncnotbl: Knaccudpmkaums, nony4eHme, HoOMeHknatypa, CBoMcTea.

5. Conu: knaccmdomkauus, nony4yeHne, HOMEHKnaTypa, CBOMCTBa.

6. Mpadhmnyeckue bopMynbl KUCNOT U CONEN (CPEOHNX, OCHOBHbIX, KUCTbIX).

1.2. NabopatopHas paboTa "OKUCIMTENbHO-BOCCTAHOBUTENbHbIE peakummn”

CopepxaHue nabopatopHoi paboThl: 03HAKOMIIEHNE C PeakUMsMu1, MOYWUMI C MU3BMEHEHWEM CTENMEHUN OKUCNEHUS, C
TNaMN OKMNCNINTENIbHO-BOCCTAHOBUTENbHBIX PeakLMii, C METOAAMN COCTABNEHUS YPaBHEHWI 9TMX peakuuii.

Bonpockl k 3awmTe nabopatopHoiit paboTbl.

1. Kakne peakumm Ha3blBaOTCS OKUCINTENIbHO-BOCCTAHOBUTENbHBIMMN?
2. Y10 Takoe oKMCNuTENb, BOCCTAHOBUTENb, CTEMNEHDb OKUCNEHUSA?

3. Kakme npouecchl Ha3blBalOTCSA OKMCNEHVNEM, BOCCTAHOB/IEHNEM?

4. Tvnbl OKNCNNTENBbHO-BOCCTAHOBUTENbHbIX peaKLu/||7|: XapakTepucTnka MeXXMOoNeKynsapHbIX N BHYTPUMONEKYNAPHbIX
OKMNCNNTENNbHO-BOCCTAHOBUTE/IbHbIX peaKLl,VII7I. Peakuun auncnponopunoHnpoBaHu.

5. OkncnutTenbHO-BOCCTaHOBUTENbHAS [BONCTBEHHOCTb. rlpMBeCTI/I npunMmepbl BewecTs, obnapatoLimx
OKUCNNTENbHO-BOCCTAHOBUTENBHON OBONCTBEHHOCTbIO.

6. MocnenoBatenbHOCTb AENCTBUI MPU UCMIONb30BAHUM METOAA SNEKTPOHHOro banaHca.

Tema 5. PacTsopbl.

NabopatopHas paboTa "MMaponna conei”

CopepxaHue nabopatopHoi paboThl: M3y4eHne ruaponnsa cone.

Bonpockl k 3awmTe nabopatopHoii paboTbl.

. Y10 HasbIBaeTCs rmpoponnm3om conem?

. Kakue conu nogsepratotcs rugponnsy?

. Kakne conun He nogsepratotcs rugponuay? Npreenmte npumeps.

. MpuBennTe NpuMepbl rMApPoNIM3a coneli no KaTnoHy, N0 aHWOHY, MO KATMOHY 1 aHUOHY.
. OHOCTyneHYaThlil 1 MHOroCTYNeHYaThblii rMaponmna.

. Kakne tpaktopbl BIMAIOT Ha cTeNeHb rmaponnsa conen?

. Hanuwwnte ypaBHeHWst peakuuii ruaponmaa B MONEKYNSPHOM, MOHHOM U COKPAaLEHHOM MOHHOM BUAE OIS CNEayoWwmxX
coneii: kapboHat HaTpWs, XNOPWL HATPWS, aLeTaT aMMOHHS.

NoO O~ WD =

Tema 6. [anbBaHNYECKNE NEMEHTBI N PAL HANPSXEHU MeTanmnos.

NabopatopHas paboTa "lanbBaHMYeCcKe NeMeHThI".

ConepxaHue nabopatopHoii paboTbl: 03HAKOMAEHUE C YCTPOWCTBOM U paboTol rafibBaHUYECKNX 3N1EMEHTOB.
Bonpocbl k 3awmute nabopatopHoi paboTbi.

1. O6bsicHMTE 06pa3oBaHMe ABOMHOrO aNEKTPUYECKOro CNoS Ha rpaHuLe MeTans - pacTBop, BO3HUKHOBEHWE
3NeKTPOAHOro NoTeHumana.

2. Y10 HasbiBaeTcs CTaHOAPTHbBIM 31EeKTPOAHbIM NOTEHUanom metanna?
3. Pag Hanpﬂ)KGHMIZ meTannos. Kakune BbiBOObI MOXHO caenaTb N3 NofoXeHns metanna B pany HaﬂpﬂXGHMVI?
4. Y710 HasblBaeTCs ranbBaHNYeCKNM 3N1EMEHTOM?

5. Tvnbl ranbBaHNYECKMX 3NIEMEHTOB: rafibBaHWYECKNIA aneMeHT BonbTa, Skobu-LaHnans, KOHUEHTPaUMOHHbI
ranbBaHUYeCKMUii anemeHT. [NprBeanTe NpMMepbl.

6. Kak no coopmyne HepHcTa onpenenntb 3Ha4eHMe paBHOBECHOIO 3NEKTPOLHOMO NoTeHUmana metanna?
7. Kak paccuutbiBaetcst 91C ranbBaHM4eckoro anemeHTa?
8. B yeM oTnnume ranbBaHnyeckoro anemeHTta dkobu-aHnansg ot anemeHTa Bonbra?

Tema 7. Koppo3usa MeTtannos.
Na6opatopHas paboTta "Kopposust metannos"

CopepxaHue nabopatopHoli paboTbl: 03HAKOM/IEHNE C Pa3NNYHBIMU BUOAMU SNEKTPOXUMUYECKON 1 XUMUYECKOM
KOppPO31Kn MeTasnoB.

Bonpocel k 3awute nabopaTtopHoit paboTbi.
1. Yto Takoe koppo3ns metannos? Kakune Buasl Koppoaum metannos Bel 3HaeTe?
2. B 4eM OTIMYNS XMMWNYECKOIN 1 BNEKTPOXUMUYECKOW KOppOo3nmn?

3. Uto npencrasnsiet coboit xummyeckas kopposms? B kaknx cpegax oHa npotekaeT? MNpuBenute npuMepbl U ypaBHEHNS
peakuuii ra3oBoli KOPPO3MU 1 KOPPO3UM B HESNEKTPONUTAX.

4. KakoB MexaH13M 31EeKTPOXMMMNYECKO KOoppo3nun? Buabl oenonspusaumm.

5. CxeMma anekTpoxummyeckoi kopposmn. Kak HasblBaeTcsi NpoLecc 0TBOLA 9NEKTPOHOB C KATOAHbIX y4aCcTKOB Npu
3NEeKTPOXVMUYECKON KOPPO3nn?

6. KakoBbl MeTObI 3alWMTbl METANSIOB OT KOPPO3UN?
7. Kakvne metannbl NPUMEHSAIOTCA B KAYECTBE aHOOHbIX U KaTOAHbIX MOKPLITUIA Ha Xenese?

KETPOHHBH
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Tema 8. DnekTponn3 pacTBOPOB U PACMNABOB 3NEKTPONMTOB.

NabopaTtopHas paboTa "OneKTponn3 pacTBopoOB U PacriaBoB 31eKTPonmMToBs"

NabopatopHasi paboTa

CopepxaHune nabopatopHoii paboTbl: 03HAKOMIIEHNE C ANEKTPONN3OM BOAHbLIX PACTBOPOB C PACTBOPUMBIM 1
HepacTBOPMMbIM 2HOAOM, NONYyYEHUE LIMHKOBOIO MOKPbITKS.

Bonpochl k 3awmTe nabopatopHoit paboTbl.

1. YTo Ha3biBaeTCs anekTponn3om? Bugsl anektponmaa.

2. Kakve npouecchl NpoTekatT Ha anekTpoaax npu anekTponmae pacnnasa xnopuaa Hatpua?

3. KakoBa nocnenosatenbHOCTb paspsna KaTMOHOB Ha KaTone Npuv anekKTponM3e BOOHbIX PacTBOPOB CONemn?
4. KakoBa nocnenoBaTenbHOCTb pa3psaa aHUOHOB Ha aHOAE NPU 31EKTPONN3Ee PAcTBOPOB COMEN C MHEPTHLIM aHOAOM?
MpuBennTe NpUMepbl MHEPTHBLIX aHO4O0B.

5. Kak npoTtekaet anekTponn3 BOAHbIX PpaCTBOPOB COMEl C akTUBHbIM (PACTBOPUMbIM) aHOOOM?

6. Jatb hopMynMpPOBKM 1 3anmcatb MaTeMaT4eCKy NepBblii, BTOPOA U 06beANHEHHDIN 3akoHbl Papanes.
7. lNpuMeHeHne snekTponmsa.

2. KoHTponbHas pabora

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

MprMep BapuaHTa KOHTPONbLHOW PaboThl

1. [1na aToMOB SNEMEHTOB C NOPSOKOBbIMU HOMepammn 17 1 56 ykaxuTe cocTtas aaep (41Cno NPOTOHOB 1 HENTPOHOB),
COCTaBbTe 3NEKTPOHHbIE (POPMY/Ibl aTOMOB. YKaXWTe BaNeHTHbIE 9NEKTPOHbI, pacnpeaenute nx no KBaHTOBbIM SHelrikam B
CTaumnoHapHOM 1 BO36YXAEHHOM COCTOSIHUSX, ONPENENUTE 3HAYEHWNS CMUHOBOW BaneHTHOCTU. K KakoMy 3neKTpOHHOMY
CEMENCTBY NPUHAONEXUT KaXObIi 9NEMEHT?

Mcxops n3 nonoxeHms aTux aneMeHTOB B Neproamnyeckor cucteme MeHneneesa, oxapaktepuayinTe nx CBOMNCTBA.
SBnsieTCs N Kax bl U3 HUX METaNoM Uiy HEMETaNNOoM, OKUCAUTENEM unm BocctaHosutenem? Kakosbl BbiCWwas v
HM3Wasn cTeneHn okmcneHns ux atomos? CocTtaebTe POPMyNbl OKCUAOB U FTMAPOKCUAO0B, OTBEYAIOWMNX X BbICLIEN
cTeneHmn okncneHms? Kaknmm KMcnoTHO-OCHOBHbIMY CBOMCTBaMM 06nafatoT aTu coednHeHns? MNpuBeaute ypaBHeHUS
COOTBETCTBYIOWMX peakumii. OBpasyoT N fLaHHbIe 9NEMEHTbI BOLOPOAHbIE coeanHeHMs? CpaBHUTE CBOMCTBA
COefVIHEHWIA 0aHHOro 3/IeMeHTa CO CBOMCTBAMU aHanornyHbix COeAVHEHU 31IEMEHTOB TOW Xe NoArpynmbl
nepuoanyeckom CUCTEMBI.

2. Onpegenute TMN xuMmyeckor cesasm B coeanHeHmsx: NaCl, NH3. B cnyyae koBaneHTHOM NONSPHON UNK NOHHOW CBA3N
yKaxuTe HanpaBneHe CMeLLeHNs aNeKTPoHOB. B cnyyae KoBaneHTHOW CBSA3W MOCTPONTE SNEKTPOHHbIE CXEMbl MOMIEKY,
CXEMbI NEPEKPBIBAHNS SNEKTPOHHbIX OpbuTanein n onpenenuTe reOMeTPUYHECKyo (OOPMY MONEKYbI.

3. Bbluncnutb ctaHaapTHbIE M3MEHEHUS SHTaNbMNUK, SHTPONMUK 1 cBoBOAHON aHeprum Mbbca anst XMMMYecKol peakLmu.
O6bscHNTE XapakTep N3MEHEHNS HTANbMUKU 1 3HTPoNUK. Bo3MoxXHa N AaHHas peakums npy CTaHAAPTHBIX YCIOBUSIX?

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

4. Paccyntante MaccoByto 1 MONbHYIO fonu pactsopéHHoro B 100 r BoAbl rAvUepuHa, MONSPHYIO U MONSATNbHYIO
KOHLIeHTpauuy COOTBETCTBYIOIEro pacTBOpa, NoBblWeHWe TeMnepaTypbl KUMEHUS 1 NOHWXEHWe TeMmneparypsl
3aMep3aHusl, a TakxXe BeNMYMHy OCMOTUYECKOro AaB/eHns, eCnu MembpaHa nponyckaeT TONbKO MOEKynbl BOAb! U
Temneparypa onbiTa 25[C. MocTosiHHbIe Bogb!: Ka = 0,52 1 Kk = 1,86.

5. [lns peakLmii, CXeMbl KOTOPbIX yKa3aHbl HUXE, COCTaBbTE YPaBHEHUS METOLLOM 3NIEKTPOHHOro 6anaHca. Ykaxute Tunbl
peakunii. [Ing Kaxnon peakumm ykaxute, Kakoe BELWEeCTBO ABNSETCS OKUCUTENEM, Kakoe - BOCCTAHOBUTENEM
K2Cr207 + SO2 + H2S04 — Cr2(S04)3 + K2S04 + H20

S + NaOH — Na2S + Na2S04 + H20

6. CocTaBbTe MONHYKO CXEMY ranbBaHWYECKOrO 9NEMEHTA, HANUWNTE YPABHEHUS SNEKTPOLHBIX MPOLECCOB U BbIYUCNTE
90C:

Mg/MgS0O4, 0,1m//CuS0O4, 1m/Cu.

7. XenesHoe nagenune nokpbITo LMHKOM. Kakoe 9T0 NOKpbITME - KaTogHoe nnv aHogHoe? CocTaBbTe 9NEKTPOHHbIE
ypaBHEHWNs aHOOHOro U KaTo4HOro NpoLEeCcCOB KOPPO3UK 3TOrO U3AeNns Npy HapyweHU NOKPbITUS BO BlaXXHOM
Bo3ayxe. Kakvne npoaykTbl Koppo3um obpasytoTcs?

8. CocTaBbTe 9NEKTPOHHbIE YPABHEHUS NPOLIECCOB, MPOUCXOASAWMX HA NEKTPOLAX MPU ANEKTPONM3e BOLHOMO pacTeopa
anekTponuta NiSO4. Bpems anektponusa ? 2 yaca, cuna Toka ? 3 A. OnekTpobl MHEPTHbI. Bblumcnnte maccy BelecTs,
BbIOENSIOWNXCS HA 9NeKTPoaaX.

9. CocTaBbTe ypaBHEHWNS peakLuuii, C MOMOLLBIO KOTOPbIX MOXHO OCYILECTBUTb HUXE NpuBeaéHHbIE NpeBpaLleHus.
Peakumn noHHoro obmeHa 3anuiumTe B MONEKYNSIPHOM 1 MOHHO-MONEKYNSIPHOW chopme. [ns
OKMCNNTENbHO-BOCCTAHOBUTESbHBIX PEakLMi COCTaBbTe NEKTPOHHbIE YPaBHEHWNS NPOLIECCOB OKUCNEHUS 1
BOCCTAHOBNEHUS, YKaXNTE OKUCNNTEND 1 BOCCTAHOBUTENb, NOABEPUTE KOSPULNEHTHI METOAOM SNEKTPOHHOIO
6anaHca.

Fe » FeO — FeSO4 — Fe(OH)2 — Fe(OH)3

10 OnpenenuTte cteneHb nonvMepusaummn obpasua nonusuHunxnopuaa [CH2 - CH(CI) -Jn co cpenHei MonekynspHou
maccon 62500.

3. TectupoBaHue
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Mporpamma aucumnnuHbl "Xumna"; 15.03.01 "MawnHocTpoeHne".

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

[MpuMepbl TeCTOBLIX 3a8aHUN.

1. YKkaxunTe, Kak U3MEHUTCS CKOPOCTb peakummn: 2S02+02 = 2503 npuv NOBbIWEHUN OaBNEHNS B CMCTEME B 3 pasa:
1. 1. yBennuutca B 18 pas

1. 2. yBenuumtca B 9 pas

1. 3. ysenuyutcs B 6 pa3s

1. 4. ysenuuutcs B 27 pas

2. Bce B0O3MOXHbIE 3HAYEHNS MArHUTHOIO KBAHTOBOMO YMCna Ans anekTPOoHOB f -nooypoBHS:
2.1-2;-1;0;1;2

22.-3;-2;-1;0;1;2; 3

23.0;1;2;3;4

24.-1;0;1

2.5.-1/2; +1/2

3. Mnaponmay Tonbko Mo KaTMoHy NoaBepraeTcs cofb, 0bpa3oBaHHas:
3.1. cnaboit KNCNOTOM M CUNbHBIM OCHOBaHNEM

3.2. CUSTbHOI KUCNOTOM 1 cnabbiM OCHOBaHUEM

3.3. CUNBbHOR KNCNOTOW U CUNTbHBIM OCHOBaHUEM

3.4. niobas conb

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

4.1. 2 monb/n

4.3. 4 monb/n

4.4, 0,5 monb/n

4.5. 0,20 monb/n

5. "ToHMXEeHne naBneHns HaCbIWEHHOro napa pacTBoOpUTENS Had PacTBOPOM NMPOMNOPUMOHANbHO MONbHONW Jone
pacTBOpéHHOro BelecTsa".

MpviBeLEHHOE BbIpaXEHUE NpeacTaBnseT cobon
5.1. 3akoH lNecca

5.2. 3akoH Payns

5.3. 3aKoH Papages

5.4. 3akoH Oma

5.5. npuHuun Maynu

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

7. B ypaBHeHWn peakuuu

FeSO4 + KMnO4 + H2S04 = Fe2(S04)3+ K2504 + MnSO4 + H20
KO3(ppULIMEHT Nepen CepHO KUCNOTOW paBeH:

7.1.8

7.2.5

7.3.4

7.4.3

7.5.2

8. Xnopua xeneaa(ll) He MoXeT 6bITb NOMYy4YeH B3aMMO4ENCTBUEM:
8.1. Xenesa ¢ xnopuoom HaTpus

8.2. pacteopa xnopuga megu(ll) c xenesom

8.3. xxenesa c CoOnsiHOM KUCNOTOW

8.4. okcmpa xenesa ¢ CONsiHOM KMCNOTOM

9. Kncnas conb MoxeT ObITb MoslydeHa B peakumu:
9.1. NaOH (HenocTaTok) + H3PO4
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Mporpamma aucumnnuHbl "Xumna"; 15.03.01 "MawnHocTpoeHne".

9.2. HCI+NH40H

9.3. CuCI2 + NaOH(HepocTaToK)
9.4. FeSO4 + KOH(136b1TOK)
9.5. Ca(OH)2 + HNO3

10. YkaxuTe BewecTsa, B BOOHbIX paCTBOPAax KOTOPbIX PACTBOPSETCS rMOpPOKCUL, aNtOMAHUS:
10.1. KOH, H2504

10.2. NaOH, NaCl

10.3. NaNO3, KClI

10.4. H2S04, K2504

11. HassaHue coegnHeHuns Cu(H2AsO4)2 no mexayHapoaHON HOMeHKNaType:
11.1. OurnopoapceHat meau (1)

11.2. QurnopokcoapceHat meaum (1)

11.3. OurnopoapceHat meam (1)

11.4. Ourngpoapcenut meaum (1)

12. B Monekyne HeKOTOPOW KMUCNOW CONMN COLEPXUTCS aTOM BOLOPOA, CNOCOBHbLIN K 3aMelleHnto Ha MeTtann. Mpu
3amelueHnmn obpasyeTcst dpocdoat Kanbumsi. HassaHne NcxonHom conu:

12.1. F'mapokcodocdar kanbLus
12.2. durnopokcodpocdar kanbums
12.3. M'mppogoochut Kanbuus

12.4. T'mapodpocdpat kanbums

13. Mpwn NpoTekaHnn Toka Yepes NocnefoBaTeNbHO BKIKOUEHHbIE 3NIEKTPONM3EPLl C pacTBOpaMu HUTparta cepebpa u
cynbgpata meau (1) B nepsom anektponmaepe Bolaenunocb 1,118 r metannuyeckoro cepebpa. Macca mean,
BblOENMBLIEACS 3a 3TO Xe BPeMs BO BTOPOM 3NeKTPonn3epe, pasHa:

13.1.0,331r

13.2. 0,662 1

13.3.0,438r

13.4.0,536r

13.5.0,213r

14. OnekTponM3 BOOHOro pacteopa Cynbgara HUKeNs NpoBOAMACS B TedeHme 1 yaca npu cune toka 2 A. Macca Hukens,
KoTopas Bbloenunach Ha katoge, paBHa

141.22r

14.2.4/4r

143.6,8r

144.8,7r

145.05r

15. [Ing NpOTEKTOPHOM 3alnTbl XENe3HbIX N3aenni 0T KOPPo3un B HENTPanbHOW BOOHOW cpede MOXeT NPUMEHSATbCS:
15.1. kobanbt

15.2. onoso

15.3. marnun

15.4. Hukenb

15.5. Mmegb

16. CtanpaptHas 3C ranbBaHnyeckoro anemeHTa Zn/ ZnCI2 // AQNOS3 / Ag paBHa:
16.1. 1,56 B

16.2. 0,80 B

16.3.-0,78 B

16.4.0,65B

16.5.1,25 B

17. MpoueccoM, KOTopbIi XapakTepuayeTcst HaubobLIMM BO3PaCcTaHWEM SHTPOMWU, SBASIETCS:
17.1. oxnaxneHue

17.2. HarpeBsaHwue

17.3. ncnapeHve

17.4. koHOeHcauns

17.5. kpucrannunaaums
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Mporpamma aucumnnuHbl "Xumna"; 15.03.01 "MawnHocTpoeHne".

18. LleHTpanbHblii aTOM HAXOAMTCS B COCTOSHUM SP3-rMbpuan3aunmn B Monekyne
18.1. BeCl2

18.2. CCl4

18.3. AICI3

18.4. BH3

Ok3ameH

Bonpochbl k sk3ameHy:

1. CoBpemMeHHas Teopus cTpoeHms atoma. KopnyckynspHO-BOMHOBbLIE CBOMCTBA 3/IEMEHTAPHDBIX YACcTUL. YpaBHEHUE ae
Bpoiins. MpuHumn HeonpeaeneHHocTm Meit3eHbepra.

2. BonHoBas dpyHkums. YpasHeHwue LpeauHrepa.

3. KBaHTOBbIE YMCna: rnaBHOE 1 opbuTanbHOE. DHEPreTUYECKME YPOBHU U MOLYPOBHM.

4. KBaHTOBblE YMCNa: MarHATHOE U CMIMHOBOE. DHEPreTUYecKne ypoBHM, NOAYPOBHU 1 opbuTtany.

5. ®opMbl 3N1eKTPOHHbIX opbutaneii: s-, p-, d- opbutanu.

6. MpyHUMMNbI 3aNONHEHNS aTOMHbIX opbuTanei atomoBs: npuHUMN Maynu, npasuno XyHAaa, NPYHLMN MUHUMYMa SHEPTUN.
7. MakcumanbHas eMKOCTb SHEPreTM4ecKux NogypoBHe. SNeKTPOHHbIE (POPMYbl CTPOEHMS aTOMOB 3/1EMEHTOB.
"padprueckoe n3obpaxkeHne aNeKTPOHHOIO CTPOEHMS aTOMOB.

8. MNepuoguyeckuin 3akoH (hopmynuposka) n nepmnogudeckas cuctema .M. Menneneesa. [epnoan4yHoCTb N3MEHEHMUS
CBOWICTB 3/1IEMEHTOB.

9. Tunbl xuMnyeckon ceadn. OCHOBHbIE NONOXEHNA METOAA BaNeHTHbIX CBS3el. KoBaneHTHas HenondpHasa xmMmunyeckas
CBA3b.

10. KoBaneHTHas nonsipHas XuMmn4yeckas csa3sb.

11. VloHHast xumnyeckas cBsi3b. BogopoaHas cBa3b.

12. Cnocobbl NepekpbiBaHNS 9NEKTPOHHbIX 0611aK0B: O-CBSI3M U TI-CBSI3M.

13. MMbpuansauns atoMHblx opbutaneit. Tunbl rMbpuamsaummn opbutaneli n NPOCTPAHCTBEHHOE CTPOEHNE MOMEKY.
14. MeTton monekynsipHbeix opbutanein (MO JTIKAO). OcHoBHble nonoxeHus metoga MO JTIKAO.

15. MNocTpoeHne sHEPreTM4ecKux amarpamm MONEKyn 1 onpeaeneHme KpaTHoCTH (Mopsaka) CBs3v B COOTBETCTBUM C
metogom MO JIKAO.

16. XvMnyeckas TepmoamHammka. TepmoanHaMmuyeckne qoyHKLmK. MNepBbli 3aKOH TepMOanHaMMKN. BHyTpeHHAS aHeprns
CUCTEMbI. DHTANbLMMS.

17. 3akoH ecca n cneacTtene u3 Hero. Pacyet u3MeHeHns aHTanbnun peakunm. SK30TepMMYecKue N SHAoTEPMUYecKne
peakuuun. 9HTanbnus obpas3oBaHns BEWECTBA.

18. Bropoil 3akoH TepMoanHaMuKn. SHTponus. PacyeTt nameHeHns sHTponuu peakumu. Moctynart MNnaHka.

19. OHeprus ['Mb6ca 1 eé nameHeHve B xoLe peakuun. YCnoBue caMonpon3BoibHOMO NMPOTEKaHUS XMMUYECKIMX pPeakLVii.
Cnocobbl pacyeTta saHeprumn M'mbbca. dHeprusi F'mb6ca o6pa3oBaHNs BEIWECTB.

20. XvMnyeckas KnHeTrka. 3agadmn XMMN4eckon KMHeTUKn. CKopoCTb XMMMNYECKON peakLnu.

21. 3aBNCUMOCTb CKOPOCTW XMMWNYECKOW peakLmn OT KOHLUEHTpauun n ot Temnepatypbl. KnHeTu4eckoe ypaBHeHme.
KoHcTaHTa ckopocTtu peakumm.

22. Xumunyeckoe pasHosecue. KoHcTaHTa paBHoBecus. CMelleHne xuMmnyeckoro pasHosecus. MNpuHumn Jle-latense.
23. Cnocobbl BbIpaXeHNsi KOHLEHTpaLuy pacTBOPOB.

24. KonnuratueHble CBONCTBA pacTBopoBs. 3akoHbl Payns. Ocmoc. 3akoH BanT-Nodbdpa.

25. BogopoaHblin nokasatens (pH).

26. N'maponus coneir. PasnuyHble npuMepsl rmaponnsa: rmaponns coneli, 0bpasoBaHHbIX cnabblM OCHOBAHUEM U CUTNLHOW
KMCNoTOM, cnaboli KNCNOTON N CMNIbHBIM OCHOBaHWEM, cnaboii KUCnoTol 1 cnabbiM OCHOBaHWEM.

27. lucnepcHble cUCTEMbI: BBICOKOAMCNEPCHbIE, CpefHeaMcnepcHble, rpyboamcnepcHole. CBOMCTBA KOMNOMAHBIX
pacTBOpPOB.

28. OxmcnnTenbHO-BOCCTaHOBUTENbHbIE peakummn. CTeneHb okucneHns. Okncnutenm n socctaHosntenn. Meton
3neKTpoHHoro 6anaHca.

29. Trnbl OKNCANTENBHO-BOCCTAHOBUTENbHBIX PEaKLMiA: MEXMONEKYNAPHbIE, BHYTPUMONEKYNSAPHbIE, peakuum
CaMOOKMNCNEHNSA-CaMOBOCCTAHOBEHNS (AMCNPONOPLMOHNPOBAHMS).

30. OnekTpomHble noTeHumanbl. MexaHn3M BO3HUKHOBEHWS 3NEKTPOAHOr0 NoTeHumMana Ha rpaHyiue Metanni-pacrteop.
31. BooopogHbii anektpod. CtaHoapTHbIE SNEKTPOL4HbIE NOTeHUManbl. YpasHeHne HepHceTa.

32. Pan HanpsxeHui MeTannos.

33. NanbBaHu4Yeckuin snemMeHT BonbTa.

34. lanbBaHn4eckuii anemMeHT Skobu-LaHnans.

35. KoHUeHTpaunOHHbIN ranbBaHnyeckunin anemeHT. 30C ranbBaHN4YECKOro aneMeHTa.

36. Koppo3us metannos. XuMmnyeckas v snekTpoxmMmyeckas Koppoaust. Cxema anekTpoxXmMmn4eckon Kopposuu.
Jenonspusaumsa kncnopogHas u BoOoOpogHas.

37. Koppo3us npu KOHTaKTe AByx MeTannos. Koppo3us npy HepaBHOMEpPHOI aspauumm.

38. 3awwuta MeTannoB OT KOPPO3UN. AHOIHbIE U KAaTOAHblE 3aWMTHbLIE METANMYECKUE NOKPbLITUSA. MeTon NpOTEKTOPOB.
NHrmbutopbl KOpposmu.

39. OnekTponua pacnnaBoB 3MEKTPONNTOB.
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40. DnekTponu3 pacTBOPOB SNEKTPONNTOB C HEPACTBOPUMBIM (MHEPTHBIM) aHOAOM.
41. DnekTponu3 pacTBOPOB INEKTPONNTOB C aKTUBHbLIM (PACTBOPMMbIM) aHOLOM.
42. 3aKOHbl aNeKTponnaa.

43. O6wue ceoicTea MeTannos. Cnocobbl NOAYYEHNS1 METANNOB.

44. OCHOBHble KNaccbl HeopraHM4ecknx coeanHeHuin. OKkcuabl: KUCNOTHbIE, OCHOBHbIE, aMdpOTepHble, HeapasnnyHble.
HomeHknaTypa v cBOWCTBA OKCUIOB.

45. OcHoBaHus: knaccudomkaums, HoOMeHKnaTypa u CBoOMCTBa OCHOBaHWUin. AMpoTepHble rmapokcnabl. CTPYKTYpHbIE
popMynbl OKCUOOB.

46. Knucnotbl: 6eckucnoponHble, kucnopoaconepxawme. Ceoctea KMCNOT.

47. Conun: OCHOBHblE, KMCTble, CpeaHue (HopManbHble). HomeHknaTtypa, cnocobbl nonyyYeHusi conen. XuMmnyeckme
csonctea conei. CTpyKTypHble OOpMynbl CONeil.

48. Monumepsbl. Knaccugoukauuns nonMmepos.

49. MeTtonbl nonyvyeHns opraHnM4eCkKnxX CUHTETU4EeCKNX NoMMEepPOB. I'IonMMepvlsauvm, nonukoHaeHcauusi. GteneHb
nonnMepunsaunn.

50. BaxHewwmne nonmmepbl: NOAM3TUAEH, NOANNPONUAEH, MOAMBUHUAXNOPKA, TEPNOH (doToponnacT-4),
nonMMeTuIMeTakpunar.

6.4 Metoaouyeckue marepuansl, onpenensoLwme npouenypbl OLLeHNMBaHUA 3HAHUNA, YMEHUI, HAaBbIKOB U (MNK)
onbiTa DesATeNIbHOCTU, XapaKTepuU3yoLLLMX 3Tanbl PoOpMMPOBaHUA KOMMNETEHLUI

B K®Y pelictByeT 6annbHO-pERTUHIOBAS CUCTEMA OLEHKW 3HaHUIA obydatowmxcs. CyMMapHo no aucumnnuHe (Moaynio)
MO>XHO Mony4nTb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekyluas paboTa oueHusaetcs B 50 6annos, UToroesas
goopma KoHTpons - B 50 6annos.

[na 3a4éra:

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

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

Ins ak3ameHa:

86 H6annos u 6onee - "OTANYHO".

71-85 6annos. - "xopoLo".

56-70 6annos - "y0OBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeyooBNEeTBOPUTENBbHO".

dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNN) onbiTa Ortan | KonnuectBo
KOHTpONns [esATeNbHOCTU, XapaKTepn3yLLUX 3Tanbl OPMUPOBAHNSA KOMMETEHLIMIA 6annos
Cemectp 1

TekyLLUIA KOHTPONb

NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHneM, obyyatomecs
pabothi NPOBOLSAT y4ebHbIe SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 1 15
NPaKkTUKO-OPNEHTUPOBAHHbBIX TexHonoruni. OLueHMBalTCS 3HaHNe maTepuana u
YMEHUNE MPVMEHSATb Ero Ha NPakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
obopynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

KoHTponbHasi |[KoHTponbHas paboTa NpoBOAUTCS B Yackl ayanTopHoi paboTebl. Obydatowmecs
pabota rony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEHNS NpoiaeHHoro matepuana. Pabota 2 25
BbINOSIHAETCS B MMCbMEHHOM BUAe 1 caaétcs npenonasatento. OueHnBaloTCs
BnafeHve Matepuanom no teme paboTbl, aHANUTUYECKMEe CNOCOBHOCTY, BnaaeHme
MEeToaaMU, YMEHWNS U HaBblkW, HE0BX0OMMbIE A/151 BbINOMHEHNS 3a0aHUIA.

TecTuposaHue |TecTMpoBaHMe NPOXOAUT B NMMCbMEHHOR hopme nnm ¢ NCNONb30BaHNEM
KOMMbOTEPHbIX cpencTs. Obyyatowmincs nonyyaeT onpenenéHHoe KONM4ecTBo 3 10
TECTOBbIX 3a4aHui. Ha BbINONHEHVE BblaenseTcs OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3agaHuin. OueHka BbICTaBnseTcs B 3aBUCUMOCTM OT
npoueHTa NPaBwibHO BbINOMHEHHbIX 3a4aHWUA.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH0 NMPOBEPKY OCBOEHMS AUCUMMNIVHBI. OK3aMeH 50
MPOBOAUTCS B YCTHOM UM NMUCbMEHHON doopMe no BuneTtam, B KOTOPbIX
copepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obyyatowemycs naércs
BpeMsi Ha noarotoeky. OLeHVBaeTcs BnafeHue Matepuanom, ero CUCTeMHoe
0CBOEHME, CMOCOBHOCTb NPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW U YMEHUS Npu
aHanuae NpobneMHbIX CUTyaunin U peleHnn NPakTUYecKnx 3aaaHuni.

7. MNepeyeHb nuTepaTtypbl, HEO6XOAUMOW AN OCBOEHUS AUCLMUIMIUHDBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT M3ydeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTyphil.
NuTtepatypa MoxeT ObiTb AOCTYMHa 0by4alowmnMcs B 0AHOM U3 ABYX BapuaHToB (NM60 B 000UX N3 HIX):
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Mporpamma aucumnnuHbl "Xumna"; 15.03.01 "MawnHocTpoeHne".

- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOEMO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMKN NeYaTHbIX M3naHUA BbNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6vbnnotekn KPY.

8. NepeueHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

Heopran-leCKaﬂ xumus. Jlekuun ons CTynoeHTOB NepBoro Kypca. -
http://www.chem.msu.ru/rus/teaching/thermo/welcome.htmi

OcHoBbl xuMuK. VIHTEPHET-y4ebHMK. - http://www.hemi.nsu.ru/

Xumnyeckun dpakynbtet MI'Y. Metoaounyeckne matepuansi. - http://www.chem.msu.ru/

OneKTpOHHble pecypcbl Xnummnyeckoro nHetutyta KPY. - http://www.kpfu.ru/main_page?p_sub=12946
ONEeKTPOHHBIN y4ebHKMK no obuei xumum. - http://www.chem-astu.ru/chair/study/genchem/

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)

Pa6ota Ha nabopaTopHbIX 3aHATUSX NpeanonaraeT BbiNoNHEHNE 3KCNEePUMEHTaNbHO YacTu, aHan13 1 opopMneHne
NoNy4YeHHbIX Pe3ynbTaToBs, 3almnTy nabopaTopHOW paboThl, aKTMBHOE y4acTue B guckyccusx. [Mpu noarotoske K
nabopaTopHbIM paboTam cnemyeTt UCMONb30BaTh METOAMYECKME YKasaHMs Mo OMCUMUNNIMHE, KOTOPbIe BblAaTCs Ha
3aHATUS B 3NEKTPOHHOM BUOE B KOMMbIOTEPHOM Knacce Unu B GyMaxKHOM UCMOMHEHUN B 0ObIYHON ayanTOpUN.

K BbINOMHEHWIO SKCNEPUMEHTANBHOM YaCcTU CTYLEHT LOMyCKaeTCs NOCNe KONMNOKBMYMa, NPorpaMMa KOTOPOro M3NoXeHa B
METOOUYECKMX YKasaHusix k nabopaTtopHbiM pabotam. Konnoksuym BKoHaeT pa3bop TeopeTuyeckoro Mmatepuana u
peleHre 3a8ay no TeMe 3aHsATUS. MNpy caMoCTOATENBHOM PELIEHNN 3aaa4 HYXHO 0B0CHOBBIBATD KX Abli 3Tan peweHus,
UCXOLS N3 TEOPETUHECKUX MONOXEHUIA Kypca. PeweHns npu HeobXo0auMOCTX HY>XXHO CONPOBOXAaTb KOMMEHTapUsIMK,
cXemamu U pucyHkamu. PelueHne 3anay JAHHOMO TUMA HY>XHO NPOAONXaTb L0 NPMOBPeTEHUS TBEPALIX HABLIKOB B UX
peweHnu.

MpucTynas K BbINOMHEHWIO 9KCNepuMeHTaIbHOM YacTn nabopatopHoit paboThl, cneayeT TWaTenbHO U3Y4nTb METOAUKM
BbIMOMHEHWNS OMbITOB, CXEMbl MPUBOPOB U YCTaHOBOK. [pU BbINMONHEHUN 3KCMePUMEHTaNbHOM 4acT HeOOXOOMMO CTPOro
BbINONMHATL NpaBuna TexHuky 6esonacHocTy Npu pabote B nabopatopun. OTyeT no nabopaTtopHoit paboTte odpopMnseTcs
B OT[ENbHOW TeTpaau.

Mpwn paboTe ¢ TepMMHaMK HEOBX0AMMO 06paLLATLCS K COBAPSM, B TOM YMCne OOCTYNHbIM B IHTepHETe, Hanpumep Ha
carite http://dic.academic.ru.

ﬂpm OCDOpMJ'IeHVII/I oT4yeTa no naéopaTopHuM paéoTaM N NOAroToBKe K 3aHATUAM C pelleHneM 3anay Moxert
notpeboBaTtbCs KanbKynaTop.

B TecToBbIx 3a0aHnAX B KaXX,OOM BOnpoce 13 npencrtaB/ieHHbIX BapnaHTOB OTBETA I'IpaBI/IJ'IbeII7I TONNIbKO OOWH. Ecnn Bam
KaXeTcs, 4TO NpaBuibHbIX 0TBETOB B0Mblue, BbIBMpaiTe TOT, KOTOPbINA, Ha Baw B3rnsn, Hanbonee npaBubHbIN.

|_|pl/l noaroToBke K 3Kk3aMeHy H906XO,EI,I/IMO onnpartbCcs, npexane scero, Ha KOHCNEeKTbI HeKuMIZ, a TakKXe Ha UCTOYHUKN,
KOTOpbIE ObINV UCMNONb30BaHbI npu NnogroToeke K naéopaToprlm pa60TaM, Oonpocy n TeCTUpoBaHUIO.

Mpwn 0byyeHnn Ha 3a04HOM OTLENEHNUN YHEOHBIM MIAHOM NPELYCMOTPEHO BbINONHEHNE KOHTPOMIbHOM paboThl. 3a4TéHHas
npenogaBaTeneM KOHTPOnbHas paboTa CiyXnUT OCHOBaHWEM OJis [ONyCcKa K caaqe ak3ameHa. [pu BbINonHeHun u
0ChOPMIIEHUN KOHTPOSNBHOM paboThbl CneayeT NPUAEPXMBATLCS CEOYIOWMX NPaB:

-BCe 3aaa4un OOJIXXHbl CTPOro COoTBeTCTBOBaTb BapnaHTy 1 ObITb peleHbl B nocnenoBaTe/ibHOCTH, YKaSHHHOIZ B Tabnuue
BapnaHTOB;

-ycnosus 3ana4y OONXHbI 6bITb nepenncaHbl B TeTpalb NONHOCTbIO;

-peweHna 3agad oonXHbl cogepxartb KpaTtkme 00 BbSACHEHUS © KOMMEHTapuu K BbINOJIHEHHbIM apmcpmequeCKMM
OENCTBUAM, CCbINKN HA NCMOMb30BaHHbIE npu peweHnn 3aKoHbl N Npasunna;

- He06X0AMMO MONb30BATHCH COBPEMEHHO HayYHON XUMNYECKO HOMEHKNATYPOIA.

Mpexe YeM NpUCTyNaThb K PELEHNIO TOW UK MHON 3aAauun, cnegyeT N3ydnTb TEOPETUYECKME OCHOBbI AAHHOIO pasaena
1 yCBOMUTb TOT 06 BEM TEOPETUYECKOrO Mateprana, KoTopblii HE0BX0AMM AN 0OCO3HAHHOIO peleHns 3aaayn. MNMonesHo
03HaKOMUTLCS C PELEHMSMU TUMOBLIX 33434 1 NPUMEPOB.
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10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuunauHe (MOAyno), BK/oYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMAaLMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
AUCUMNAVHE (MOLyNio), BKNoYas nepedeHb NporpaMMHOro obecnedyeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMNNVHBI (MOOYNS).

11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npowecca no gucuunanHe (Moaynto)

MatepunanbHO-TEXHUYECKOE obecrneyeHue 06pasoBaTeanoro npouecca no gucumnnmHe (MOAynto) BKAOYaET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelueHns ons caMOCTOATENBbHON PaboThbl 0BYYaOWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNIOYEHWS K ceTu "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHPOPMaLMOHHO-06pa3oBatenbHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTaKTHOWM paboThl C MpenonaBateneM, yKoMNnekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep 1 NpuHTEp AN pacneyatku pa3aaToyHbIX MaTepranos.
MynbTumeauinHas ayautopus.

KoMmnbtoTepHbI knacc.

CneuvanunsmposaHHas nabopaTopus.

CneumannsmpoBaHHas nabopartopusi.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNWA0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

rlpl/l Heobxo0aMMoCTH B o6paaoBaTean0M npouecce NpuMeHsaTCA cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLIUK o6yqa+om,|/|M|/|09 nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POPMbl, YO0OHbIe AN pa3fNYHbIX NONb30BaTene;

- CO30aHMNe KOHTEHTAa, KOTOprI7I MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLUTaélllpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHVe BO3MOXHOCTEW AJis 06y4atoWmxCsl BOCMIPUHUMATL OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarmpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Cyxa NOMyYani MHGOPMALLMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBaromx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ON1s Nepeaayyn MHGopMaLum, OpraHM3aunn pasnmnyHbIX
(hOPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A5 MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS| BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOHEHHBIX paboT,
NpPoBeAeHNs! TPEHUHIOB, OPraHU3aLMK KONNEKTUBHON paboThl;

- NPYMEHeHNe OUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMA AN OpraHM3aummn oopM TEKYILEro 1 NPoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMKXNTENIbHOCTY caa4m oby4atowmMMcst UHBANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTU UX CHAYN:

- NPOAONIXXUTENNIbHOCTU CcOoavn 3a4éTta nnmn aK3ameHa, nposoaonMoro B NMUCbMEHHOM doopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHON doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTN BbICTYNNEHNA 06yqa+ou4eroc9| npun 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.
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Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHunto 15.03.01
"MawwunHocTpoeHne" 1 Npodounio noaroToski "MatwmnHbl U TexHonorus 06paboTky MeTannoB nasneHnem".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.12 Xumng

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne nogrotoeku: 15.03.01 - MawunHocTpoeHne

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

dopma 0byyeHus: 3a04HOE

SA3bik 0by4eHmns: pycckuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTteparypa:

1. AxmeToB H.C. Obwwas 1 HeopraHnyeckas XuMusi [OnekTpoHHbIn pecypc] : y4ebHuk/ H. C. AxmeTos - CaHkT-INeTepbypr :
NaHb, 2014. - 752 c. - Pexum goctyna: https://e.lanbook.com/book/50684

2. KoposuH H.B. Obwas xumus. Teopus n 3apadm [OnekTpoHHbliA pecypc] : yuebHoe nocobue / H.B. KoposwuH [u ap.]. -
CankT-MNeTepbypr : NaHb, 2014. - 496 c. - Pexum poctyna: https://e.lanbook.com/book/51723

3. MnuHka H.J1. Obwas xumns: yuebHuk ons 6akanaBpoB, CTyA. HEXMM. Crel. By3oB / nog pen. B.A. Monkosa, A.B.
Babkosa. - 18-e n3n., nepepab. u gon.. - Mockea : lOpaiit, 2012. - 898 c. - (bakanasp). - bubnuorp.: ¢. 886.. - ISBN
978-5-9916-1148-0; ISBN 978-5-9692-1112-4. (100 2k3.)

4. 'nunka H.J1. Obwas xumuns: yueb. nocobue ans HexuM. cnel. By3oB / nog pea. A.V.Epmakosa. - 30-e u3ga., ucnp.. - M.
: Mnterpan-Mpecc, 2010. - 728 c. : un. - Bubnmorp.: c. 704-705. - ISBN 5-89602-017-1. (103 ak3)

JlononHutenbHas nuTeparypa:
1. HeopraHuyeckas xvmusi [OnekTpoHHbI pecypc]: yiebHoe nocobue / U.B. Boromonosa. - Mockea : Anbdha-M:
NH®PA-M, 2009. - 336 c.: un. - (MPODPUnb). ISBN 978-5-98281-187-5. OnekTpOHHbLIA fOCTyn:
http://znanium.com/bookread.php?book=176341
2. OCHOBbI XMUK [SNEKTPOHHBIN pecypc]: yiebHuk / B.I. MeaHoB, O.H. leBa. - Mockga : KYPC: HULL UHDPA-M, 2014.
- 560 c. - ISBN 978-5-905554-40-7 - Pexxum poctyna: http://znanium.com/bookread.php?book=421658
3. KoposuH H. B. Obwas xumus [TekcT] : yuebHuk ans Bysos / H. B. KoposuH . 9-e nag., nepepab . Mocksa : Beicwas
wkona, 2007 . 557 c. (Mobeantens kKoHKypca y4ebHukos) . Mpun.: ¢. 535-542 . Mpudp MO B nep . ISBN
978-5-06-004403-4 (38 ok3)
4. OnexTpoxmmms. Metoanyeckue ykasaHus k naboparopHeiM pabotam/ Cunnens .4, MaspwH IM.B., OenHncosa T.P.,
XapuToHoBa E.A. - Hab. YenHbli: HYN KDY, 2016, 35 ¢. (100 ak3 - kad. Xnd)
5. Xvmus. MeToanyeckre ykasaHus k nabopaTtopHbiM pabotam. Hactb 1./ Cokonos M.IM., Cunnens W.4., MaepuH I".B. -
Hab. YenHbl: M3g MH3KA, 2011, 49 c. (200 3k3. Ha kadp. Xnd)
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.12 Xumng

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

Hanpasnenne nogrotoeku: 15.03.01 - MawunHocTpoeHne

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

dopma 0byyeHus: 3a04Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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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