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Mporpamma amcumnamHel "Xumms"; 15.03.05 KoHCTpyKTOpCKO-TEXHOMOrMYeckoe obecneyeHme MawmnHOCTPOUTENbHbIX NPON3BOACTB;
DOLEHT, K.H. (BoueHT) Cunnenb N.41.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpamma amcumnamHel "Xumms"; 15.03.05 KoHCTpyKTOpCKO-TEXHOMOrMYeckoe obecneyeHme MawmnHOCTPOUTENbHbIX NPON3BOACTB;

DOLEHT, K.H. (BoueHT) Cunnenb N.41.

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 NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pesynbTataMm oCBoeHusi o6pa3oBaTtenbHON NPorpaMmbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
OK-5 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
Orik-2 CnocobHOCTbIO pelaTtb CTaHaapTHbIe 3a4a4M NPOgECCMOHANIbHON 0eATeNbHOCTY Ha

OCHOBE MHGOPMALIMOHHON 1 BrbBnrorpagonieckoin KynbTypbl C MPUMEHEHUEM

MHPOPMaLVNOHHO-KOMMYHUKALIMOHHbIX TEXHONOMNin 1 C y4€eTOM OCHOBHbIX

TpeboBaHmMit MHPOPMAaLIMOHHON 6e30NacHOCTH

BbinyckHWK, OCBOMBLUWA LUCLUMNNHY:

JlonxeH 3HaThb:

-OCHOBHbI€ MOHATUA, 3aKOHbI 1 MOOENN XUMUNYECKNX CUCTEM;

-OCHOBHbIE 3aKOHOMEPHOCTU NPOTEKAHNS XMMNYECKUX Peakumnii, XUMNYECKYIO KWHETUKY U TEPMOANHAMUKY,
SHEePreTnky XmMmn4ecknx npoLeccos;

-OCHOBbI CTPOEHUA N peaKLI,I/IOHHOIZ CcrnocobHOCTY BELECTB;
-knaccudmkaumio, CBONCTBa 1 06nacT BO3MOXHOr0O NPUMEeHeHNs OCHOBHbIX KNacCcoB HEOPraHU4eckux n

OpraHuYyecknx CoeauHeHun.

JonxeH ymeTtb:
-NCNoMb30BaTh (PYHAAMEHTASIbHbIE MOHSTUSA, 3aKOHbI M MOLENN KNaCcCUYECKOM 1 COBPEMEHHOI XUMUU;

-BbIMONMHATb pacyeTbl MO OCHOBHbIM 3aKOHAM XUMUIN B XUMUYECKOM TepMognHamuke, XuMn4eCckom paBHoBeCcuu,
ANEeKTPOXuMnn, XUMUYECKOW KMHETUNKE N (PU3NKO-XMMNUYECKOM aHanmse.

-OCYILECTBNATb NMOCTAHOBKY W pelleHne 3a8ay ¢ MCNONb30BAHNEM 3HAHUIA XMMUM B 06RaCTN NPOCPEeCCUOHaNbHOA
LEATENBHOCTH.

JlonxeH Bnanetb:

-3HaHWSMM OCHOBHbIX 3aKOHOB 1 MoAenemn KnacCu4eckom N COBPEMEHHOM XMMUU;
-MeToAaMm aKCNepUMEHTanbHOro UCCNenoBaHns B XMMUK: NNaHMPOBaHue, noctaHoska 1 obpaboTka akcrepuMeHTa.

JlonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!

NPUMEHATb pe3ynbTaTbl OCBOEHNA OANCUUNNNHDBI B I'IpOCpGCCI/IOH&J'IbHOVI NeAaATeNlbHOCTW.

2. MecTo AMCLMNAUHDBI B CTPYKTYpe OCHOBHOW NpodbeccnoHanbHon ob6pa3oBaTe/ibHON NporpaMmbl BbiCLLErO
obpa3oBaHus

JaHHas y4ebHas aucumnivHa BkitoYeHa B pasmnen "b1.6.10 OucumunnuHel (Mogynu)" OCHOBHOM NpodpeccnoHanbHoi
obpaszoBatenbHoi nporpammbl 15.03.05 "KOHCTPYKTOPCKO-TEXHONOrM4eckoe obecrneyeHne MalnHOCTPONTENbHbIX

npon3eBoacTB (TEXHONOrMs MaWMHOCTPOEHMS)" 1 OTHOCKUTCS K 6a30B0I (06WenpodeccnoHanbHoM) YacTu.
OcBauBaetcs Ha 1 kypce B 1 cemecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUEeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI cOcTaBnseT 5 3aueTHbix(ble) eamHuL(bl) Ha 180 yaca(os).

KoHTakTHasi paboTa - 72 yaca(os), B TOM 4ucne nekuum - 36 4aca(oB), npakTnyeckme 3aHsTus - 18 yaca(os),
nabopaTtopHble paboTbl - 18 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 72 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNIUHBL: 3K3aMeH B 1 cemecTpe.

4. CopepXxaHue OUCLUNNIUHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTBa akageMunyeckmx yacos v BuaoB y'-leﬁHbIX 3aHATUNA
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Mporpamma amcumnamHel "Xumms"; 15.03.05 KoHCTpyKTOpCKO-TEXHOMOrMYeckoe obecneyeHme MawmnHOCTPOUTENbHbIX NPON3BOACTB;
DOLEHT, K.H. (BoueHT) Cunnenb N.41.

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUcUUNAnHe (MOOYNI0)

Buabl u yachbl
KOHTaKTHOW paboTbl,

N Paspenbl gucumnnuvHbl / Cemect WX TPyAOEMKOCTb CamocrosiTenbHasi
monyns P (B yacax) pa6ota
MpakTuyeckmellaboparopHble
Jlekumn 3aHATUA pabortbl

Tema 1. KucnotHO-oCHOBHbIE K
1.|oKNCNUTENbHO-BOCCTAHOBUTENbHbIE 1 4 4 4 8
CBOWCTBA BELIECTB.

5 Tema 2. CTpoeHne atoma un
‘[xuMunyeckas cBa3b.

Tema 3. Xumnyeckas TepmMoanHammka 1

s N KNHEeTMKa. 4 4 0 10

4.[Tema 4. Pacteopsl. 1 4 2 2 7
Tema 5. [anbBaHUYeCKNE 3NEMEHTDI

5. N pan HaNPSXXeHWn MeTannoB.. 1 6 2 4 8

6.[Tema 6. Koppoaunsa metannos. 1 4 2 4 8
Tema 7. DnekTponua pacteopoOB M

7. pacnnaBoB 3N1eKTPONNTOB. 1 4 2 2 8

8.|Tema 8. Obwme cBOICTBA METANNOB. 1 2 0 0 8
Tema 9. BoicokoMonekynsipHble

9. coevHeHus. 1 4 0 0 7
NToro 36 18 18 72

4.2 CopepxaHue OUCLUUMIUHDI
Tema 1. KNCNOTHO-OCHOBHbIE U OKUCNTUTENIbHO-BOCCTAHOBUTEJIbHbIE CBOMCTBA BELLLECTB.
OCHOBHbIE 3aKOHbI 1 MOHATUS XUMUW.

OCHOBHbIE KNACChl HEOPraHNYeCKNX CoenmHeHunin. OKCKabl: KUCNOTHbIE, OCHOBHbIE, aMCPOTEPHbIE, coneobpasytoLume,
6e3pasnunyHble. KNncnotol: cunbHble, cpefHue, cnabble, 0OHO- 1 MHOFOOCHOBHbIE, BECKMCNIOPOOHbIE U
kncnopopocogepxaume. OCHOBaHWS: CUMbHbIE (WeNoYn), cpenHue u cnabble. AMdoTepHble rugpokemapl. Conw:
HopMarnbHble (CpefHune), KUCble U OCHOBHble. HoMeHknatypa, nonyyeHune u ceonctea. lNpumeHeHwve.

OKncnMTENBHO-BOCCTAHOBUTENBHbIE peakuunn. BaxHenwumne okncnntenn n BOCCTaHOBUTENN. MexmoneKynﬂprle n
BYTPUMONEKYNApPHble OKUCNTNTENNIbHO-BOCCTAHOBUTETbHbIE peakuui. Peakuwnn ancnponopunoHnpoBaHUA. MeTon
9NIEKTPOHHOro 6anaHca. 3Ha4eHne OKUCNINTENbHO-BOCCTAHOBUTENbHbIX peakuui.

Tema 2. CTpoeHMe atoMa U XMmMn4yeckasi CBsi3b.

CocTtaBHble YacTui atoma - 94p0 (MPOTOHbI, HERTPOHBI), ANEKTPOHbI, UX 3apsad 1 macca. KesaHToBble Ynucna: rnaBHoe,
opbrTanbHoe, MarHNTHoOE, CNMHOBOE. ATOMHbIE opbuTanu. MHOroanekTpoHHble atombl. MpuHumn Maynwu. Mpaswno
XyHoa. MakcmmanbHoe YACNO 3NEeKTPOHOB Ha SHEPreTUYeCKmX YPOBHSAX U NOLYPOBHSX.

Meproanyecknin 3akoH 0. N. Menaeneesa, coBpemMeHHas hopMynmpoBka. Puanyeckuin CMbICA NOPSAKOBOro HoMepa
anemeHTa. lNeprnoauyeckas cuctema aneMeHTOB 1 ee CBA3b CO CTPOeHUeM atoma. llocnenosaTenbHOCTb 3an0fHEHMS
9NEKTPOHHbIX 0b6onovek atoMoB. CTpyKTypa Neproanyeckol CMCTeMbl: Mepuoabl, rpynnbl U NOArpynnbl. SNeKTPOHHbIE
cemencTea s-, p-, d- u f-anemeHToB.

KosaneHTHas cBs3b. OCHOBHbIE MONOXEHNS MeToAa BaneHTHbix cBsa3en (BC). CBoncTBa KOBaneHTHONM CBA3N:
Hanpae/eHHOCTb, HACLIWAEMOCTb. O-, TI-CBSA3W. TuMnbl rMbpuaM3auUmMmn aTOMHbIX opbuTanei n CTpykTypa Monexysl.
MonsipHast n HenonsipHas koBaneHTHas cBsidab. OCHOBHbIE MOMOXEHUS METOAa MONEKYNsIpHbIX opbutanein (MO).

VoHHas cBsA3b Kak Kpal7|HVII7I cny'-|a|7| nonapunsaudunn KOBaNEHTHOW CBSA3M. HeHaI'IpaBJ'IeHHOCTb M HEHACbIWEHHOCTb NOHHOMN
CBA3N. BO,D,OpO,D,Haﬂ cBs3b. Metannuyeckas CBS3b.

Tema 3. XuMnyeckas TepmogMHaMuka U KUHeTHKa.

OCHOBHbIE NOHATWSA XMMWUYECKOWN TepMOoaMHaAMUKW. [epBbiii 3aKOH TepMoANHaAMUKKN. DHTanbnNns. 3akoH [fecca un
cnencteve U3 Hero. Pacyet TennoBbix 3pdeKkToB XMMUYECKMX peakunii. Peakunn sk3otepmmnyeckme n
sHOoTepMuyeckue. SHTponus. BTopor 3akoH TepMoanHamMmku. Pacyet n3MeHeHns SHTPONMK B XUMUYECKNX peakLmsX.
CsobonHas aHeprus [Mbbca, camonpounsBOnbHbLIE U HECAMOMPOW3BO/bHBIE NMPOLIECCHI.

XnMmyeckast KMHeTuka n katanna CKOpOCTb XUMNYEeCKUxX peaKLI,I/II7I 1 dpakTopsbl, ee onpenengowme. OépaTI/IMbIe n
HeO6paTI/IMbIe XnMnyeckmne rnpouecchl. Xnmunyeckoe u (pasoBoe paBHOBECHUE. q)aKTOpbl, BO3,D.GI7ICTBytOLIJ.I/Ie Ha
XnMnyeckoe paBHoBecuKe. KaTanmsaTopr CyLI.lHOCTb KaTannmTn4eckoro OencTBms. [OMOreHHbIn n FeTepOFeHHbIIZ
katanua. Metonbl NOBbLIWEHUS 3O EeKTUBHOCTN TEXHONOrMYECKUX NPOLLECCOB 3a CYET UCMO/Ib30BaHUS KaTann3aTopos.

Tema 4. PacTBOpbI.
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Mporpamma amcumnamHel "Xumms"; 15.03.05 KoHCTpyKTOpCKO-TEXHOMOrMYeckoe obecneyeHme MawmnHOCTPOUTENbHbIX NPON3BOACTB;
DOLEHT, K.H. (BoueHT) Cunnenb N.41.

PacTBopbl. Cnocobbl BbIpaXeHMWii KOHLEHTpaLUMM pacTBOpPOB. PacTBopbl HE3NEKTPONUTOB U X CBOMCTBA. PaBHoBecHs B
pacTBopax aNeKTponnToB. Teopust aneKTponnTU4eCcKon guccoumaumm. Boga kak pactsopuTenb, BOLONOArOTOBKA.
BonopognHbiii nokasartens 1 ero BAMSHWE Ha X04 TEXHONOrmyeckux npoueccos. 'maponns coneit. OCHOBHbIE crnyyaum
rnoponvsa conen.

,D,I/ICI'IepCHbIe CUCTEMDI. CTpOGHl/Ie, K)'IaCCVI(*)VIKaLI,I/Iﬂ 1 CBONCTBA ONCNEepCHbIX CUCTEM. MeTO,EI,bI nony4yeHnsa omncnepcHbIX
CUCTEM. aﬂeKTpOKVIHeTI/I‘-IeCKVIe ABNEHUS. A,D,COp6LI,I/I9|, ee pa3HOBMOHOCTU N NCNONb30BaHME B TEXHONOIMYeCcknx
npoueccax.

Tema 5. MNanbBaHMYECKUE INEMEHTDI U pan Hal'lpil)l(eHVII;l MeTannos.

3neKTpo,qu|e noTeHumansl. Bo3HMKHOBEHME NoTeHUMana Ha rpaHuue metann - pacTeop. BO,D,OpO,EI,HbII7I 3N1IeKTpoa.
CTaH,D,apTHbIe 9NIEeKTpOoOHblE NMOTEeHUMabl. 3116KTp0XI/IMI/I‘-IGCKI/II7I pan Hal'lp;l)KeHI/II7| MeTannos. YDaBHeHI/Ie HepHCTa.
["anbBaHu4eckuin anemeHT BonbTa. [anbBaHMYECKU SNEMEHT 9KO6I/I-,D,6.HVI3H$I. KOHLI,GHTp&LI,I/IOHHbIVI ranbBaHW4YecKumn
anemeHT. 9J1C ranbBaHN4YeCcKOro afieMeHTa.

Tema 6. Koppo3usi MeTannos.

Buaobl KOppo3un MeTannos. KOppOSI/I;I XnMnyeckas n anekTpoxmmmyeckas, nx ocobeHHocTU. Cxema 3ﬂ€KTpOXI/IMI/IH€CKOI7I
KOoppo3un. AHOLOHOE OKuUCNeHne MeTanna u katogHas genondapusauns. Buapl genonapusaunn: kncnopogHas n
BOAOpOOHAs. KOppOSI/I;I Npn KOHTakTe OByX MeTaloB. 3awuta MeTannos ot Koppo3unun. AHOOHbIE M KaToOHbIe
3aWnTHble MeTain4eckmne NoKpbITUSA. aﬂeKTpOXI/IMI/ILleCKaﬂ 3awmnTta. Metoq NPOTEKTOpPOB. |/|HFI/I6I/ITOpr Koppo3uun.

Tema 7. 3HeKTpOJWI3 pacTBOpPOB U pacnnaBoOB INIEKTPOJIUTOB.

AneKTPoNu3 pacnnaBoB 3NeKTPONUTOB. DNEKTPONN3 PACTBOPOB 3NIEKTPOSIUTOB C PACTBOPUMBIM 11 HEPACTBOPUMbIM
(VHepTHbIM) aHoaoM. lNocnenoBaTeNbHOCTb Pa3psaKM MOHOB B PACTBOPAaX W pacnnasax 3MeKTPonuToB. 3aKoHsbl
3M1eKTPONN3a;: Nepsbiii, BTOPON 1 00 beANHEHHbIN 3aKoHbl Dapanes. MpumeHeHne anekTponuaa. anbeaHnyeckune
MoKpPbITMS. anbBaHONNACTYKA, ranbBaHOCTErusl, 3NEeKTPONUTUYECKOe padpMHMPOBaHNE MeTannos.

Tema 8. O6L1Me cBOWCTBA MeTaoB.

O6uwas xapaktepncTika metannos. MonoxeHne MeTanos B Neproanyeckoli cucTeme aneMeHToB. Knaccmdpmkaums
MeTannoB. XvMudyeckas CBs3b B MeTaniax 1 cnnasax. Tunbl Kpuctannmdeckon petnetku. Obuime dmanyeckme cBoncTea
MEeTannoB. XMMnyeckas akTMBHOCTb METa/OB. XapakTepucT1ka MeTanos pPasnuyHbIX SNEeKTPOHHbLIX CEMENCTB.

Tema 9. BbICOKOMOﬂeKYHﬂprIe coeauHeHwus.

dneMeHTbl opraHunyeckoi xummn. OcobBeHHOCTH, CTPOEHME 1 KnaccudmkaLums opraHnyecknx coeguHeHmnin. Monumepsl v
onuromepsbl. OpraHunyeckue n HeopraHudeckune nonmmepbl. Metodbl NONy4YeHMs NONMMEPOB: NONUMEPU3aLNS,
NnonMKoHaeHcaums, cononumepusauus. CTpoeHne v ceoicTea nonnmepos. MonekynspHas Macca nonvMMepos.
3aBMCUMOCTb CBOWCTB NONMMEPHbLIX MaTeprasnoB 0T COCTaBa M CTPYKTYpbl. Micnonb3oBaHme NoNMMEpHbIX Matepranos B
COBPEMEHHbIX TeXHONMornyeckux npoteccax. MepepaboTtka nonmMepos. BaxHerlwmne nonmMepsbl: NONNSTUNEH,
nonMnponuneH, NOMBUHUNXNOPUA, TedPNOH (dpToponnacT-4), nonuMeTUIMeTakpunar.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa o6y4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU METOOMYECKOM PyKOBOACTBE NpenoAasarens,
HO 6e3 ero HemocpenCTBEHHOro yyacTusi. CamocTosiTenbHas paboTa noapasnensieTcs Ha CaMoCTOSTENbHYI0 paboTy Ha
ayOMTOPHbIX 3aHSATUSX U HA BHEAYAUTOPHYO caMocTosTenbHyo paboTy. CamocTosTenbHas pabota obydyatowmxcst
BK/OYAET Kak MO/HOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAE/NbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YuTaroT u
KOHCMNEKTUPYIOT y4ebHyo, Hay4HYO 1 CNPABOYHYIO NNTEpaTypy, BIMONHAIOT 3a4aHusl, Hanpas/eHHble Ha 3aKpennexHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO MO AUCLMNAVHE.

OpraHunsauus caMocTosTenbHol paboTbl 0ByHarowWmxcs PpernameHTpyeTcs HOPMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 3NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumu 1 ocylecTBAeHNS 0bpa3oBaTeNbHON NesTeNbHOCTM Mo 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creumanmTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npvkaszom MuHuctepctea obpasoBaHusi U Hayku Poccuiickoin ®enepaunm ot 5 anpenst 2017 roga Ne301).

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

MonoxeHue o1 29 pekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsinke NPOBEAEHNS TEKYLErO KOHTPONS YCNEBAEMOCTU 1
NMPOMEXYTOYHOI aTTecTaunm obyyarowwmxcs dpefepanbHoro rocy4japcTBeHHOr0 aBTOHOMHOro 06pasoBaTenbHOro
yupexneHus Bbicluero obpasosaHus "KasaHckuii (MpuBonxckuii) goefepanbHblil yHMBeEpCUTeT".

MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O copmMrpoBaHnm poHAa OLEHOYHbIX CPEACTB ANS
NpPoBELEHNS TeKyLLel, MPOMEXYTOYHOM 1 MTOTOBOI aTTecTaummn obydarowmxcs genepanbHOro rocynapCcTBEHHONO
ABTOHOMHOro 06pa30BaTENbHOro YUpeXaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxXckuit) doenepansHblii

yHuBepcuteT"".

MonoxeHwne Ne 0.1.1.56-06/54/11 ot 26 okT56pst 2011 r. "O6 aneKTPOHHbIX 06pa3oBaTeENbHbIX PeCypcax heasepanbHOro
rocynapCTBEHHOro aBTOHOMHOr0 06pa30BaTENbHOMO y4YpPEXAEHNS BbICWEr0 NPOGECCUOHaNbHOro obpasoBaHns

"KasaHckuin (MprBonxckuin) coeaepanbHbin yHusepeutet™.

3AEKTPOHHELBH
Bl YHHBEPCHTET

SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty

PerncrtpaumoHHbin Homep 10289346319
Crpanunua 5 u3 19.



Mporpamma amcumnamHel "Xumms"; 15.03.05 KoHCTpyKTOpCKO-TEXHOMOrMYeckoe obecneyeHme MawmnHOCTPOUTENbHbIX NPON3BOACTB;
DOLEHT, K.H. (BoueHT) Cunnenb N.41.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "Pa3paboTku, permcrpauum, noaroToBKM K UCNOMNb30BAHMIO B
y4ebHOM npoLecce 1 yoaneHns anekTpoHHbIX 06pa3oBaTeNbHbIX PECYPCOB B CUCTEME 3/IEKTPOHHOMO 06y4eHns
oeliepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbLHOMO y4pexAeHns Boiciuero obpasoBaHus "KasaHckui

(MpuBonxckuin) penepanbHblil yHUBEPCUTET"".

PernameHT Ne 0.1.1.67-06/11/16 o1 25 saHBaps 2016 r. "O 6annbHO-PERTUHIOBON CUCTEME OLEHKM 3HaHMWIA 0ByYatoWwmxcs
B (peilepanbHOM rocyAapCTBEHHOM aBTOHOMHOM 06pa30BaTENbLHOM yUpEXAEHNM Bbicllero obpasosaHus "KasaHckuii

(MpwBoOMXCKMA) dhemepanbHblin yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/91/13 o1 21 nioHs 2013 r. "O nopsiake pa3paboTku 1 Beinycka y4ebHbIx 3aaHuii B
oefiepanbHOM rocynapCTBEHHOM aBTOHOMHOM 06pa3oBaTelbHOM YUPEXAEHUN BbICLIErO NPOGECCUOHANBHOIO

obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepanbHblli yHuBepcuTeT™.

6. POHA, OLLEHOYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMMpoBaHUS B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U HOPM KOHTPONSI X OCBOEHUS

dopma KoHTpons OueHuBaembie
KOMneTeHuUn

Oran TeMmbl (pa3pernbl) AUCLUMUHBI

CemecTp 1
TeKyLLNI KOHTPO/Tb

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

2. CTpoeHMe aToMa u xmmmnyeckas CBsisb.
 |labopatopheie ok o, oK-5 4. PacTsopbi.
P 5. FanbBaHMYecKne aNeMeHTbl N PSS HANPSAXEHWIA MeTanmnos.
6. Koppoausi metannos.
7. ONeKTponNn3 pacTBOPOB 1 PacniaBoB ANEKTPONNTOB.

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

. CTpoeHue atoma n xummnyeckas CB3b.

. XnMmyeckasa TepMoamHamMmka 1 KUHeTrKa.

. PactBopbl.

. FanbBaHW4Yeckune aneMeHThbl 1 pan HanNpPsSXeHUn MeTansos.
. Kopposusa metannos.

. OneKkTponu3 pacTBOPOB M PacniaBoB 3N1EKTPONNTOB.

. BoicokoMonekynsipHble coeanHeHus.

. KncnoTHo-0CHOBHbIE 1 OKMCANTENBbHO-BOCCTAHOBUTENbHbIE
BOWCTBA BELECTB.

. CTpoeHue atoma 1 xmuMm4eckas CBs3b.

. XumMmnyeckas TepMoauHammka 1 KnHeTuka.

. PacTeopbl.

. [anbBaHu4yeckne anemMeHTbl 1 psL HANPSXeHWA MeTannos.
. Koppoausi metannos.

. DNEKTPONn3 pacTBOPOB M PACMNaBOB SNEKTPONNTOB.

. KncnotHo-ocHOBHbIE 1 OKUCNUTENBHO-BOCCTAHOBUTENbHbIE
BOICTBA BELIECTB.

. CTpoeHune aTomMa 1 xmMmyeckasi CBsi3b.

. XuMnyeckas TepMoauHaMmnKa 1 KUHeTMKa.

. PactBopbl.

. FanbBaHMYeckne aNeMeHTbl U pPsiL HanpsiXXeHuin MeTannos.
. Koppoausi metannos.

. DNeKTPONn3 pacTBOPOB 1 PacniaBoB 3NEKTPONTOB.

. Obwwme cBoiicTBa METansoB.

. BblcokoMonekynsipHble CoeAUHEHNS.

o |MncbMerHas pabotalnry o  ok.5

KoHTponbHas
3 pabota OK-5, OriK-2

4 |TectupoBaHne OK-5, OriK-2

OCONOOPLPWNO = INOOTRAWNO lONOOOIPRWN

OKk3aMeH OK-5, OlK-2

6.2 OnucaHue nokasarenen U KpUTEPUEB OLLEHMBaHUSI KOMMETEHLIMIA Ha pasnnMyHbIX 3Tanax ux chopmmposaHus,
onucaHue LLKan oLeHMBaHUs

Kputepum
Kgl’_lc;l;"gzﬂ OLeHUBaHUs! 3ran
OTnn4YHO Xopoluo Y nosn. Heyn.
CemecTtp 1
TekyLLUA KOHTPONb
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DOLEHT, K.H. (BoueHT) Cunnenb N.41.

dopma Kputepum dran
KOHTpoOnsi OLLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbl MeTodbl MICNONb30BaHbl |MeTodbl MCMONb30BaHbl (METobl YaCTUYHO MeToAdbl UCMOMb30BaHbI 1
npasunbHo. MposiBneHa |8 0CHOBHOM MpPaBWUNbHO. MCMONb30BaHbI HenpasBWibHO.
npesocxoAHas MposiBneHa xopowasi  |npaeunbHo. MposieneHa |MposiBneHa
TeopeTtuyeckas TeopeTtuyeckas yoOBeTBOpUTENbHAS  [HeyooBneTBopuTenbHas
noaroToBka. noaroToBka. TeopeTtuyeckas TeopeTtuyeckas
Heobxoanmble HaBbikn  |HeobxoauMble HaBbIKU  |NOArOTOBKA. noaroToBka.
N YMEHUS NOMHOCTBbIO |V YyMEHWs B OCHOBHOM  [HeobxoauMble HaBblk  |Heobxoammble HaBbIKK
ocBoeHbl. Pe3ynbtat  |ocBoeHbl. Peaynbtat  |M yMEHMS YaCTUYHO N YMEHUSI HE OCBOEHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €8 4yacTU4YHO He coOoTBEeTCTBYyeT eé
uensim. Lensim. COOTBETCTBYET eé Lensm.
uensm.
lMncbmeHHas  |[paBunbHO BbINONHEHDI |[IpaBuIbHO BbiNONHEHA (3anaHus BbIMONAHEHbI  (3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTtb 6onee 4eM HarnonoBUHY. [MEHEE YEM HANONOBUHY.| 2
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKMIA YPOBEHb MpucyTcTBytOT cepbéaHble oWwnbkm. HeynO0BNETBOPUTENBHBIA
BNafeHns MatepuanoMm. |He3HauymTenbHble MpoaeMoHCTpUpoBaH |ypoBeHb BnaneHus
MposiBneHsbl ownbkm. yOOBNETBOPUTENbHBI  (MaTepuanom.
NpeBOCXoAHbIe MpooeMoHCTPUPOBaH  |ypOBEHb BNadeHNs MposiBneHsbl
CnocobHOCTM XOPOLLWIA YPOBEHb mMaTepuanom. HeLooCTaToYHbIE
NPUMEHSTb 3HaHWA 1 |BnadeHust matepuanoM. MposiBneHbl HU3Kne cnocobHocTn
YMEHUS K BbinonHeHnto ([MposiBneHbl cpeaHne  |crnocobHocTr MPVUMEHSITb 3HAHUS 1
KOHKPETHbIX 3aaHuii.  |cnocobHOCTH NPUMEHSITb 3HAHMS U |YMEHUS K BbINOMHEHWIO
MPVUMEHSITb 3HAHUS U [YMEHWS K BbIMONHEHWIO |KOHKPETHbIX 3a0aHUIA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHuiA.
KOHKPETHbIX 3a4aHuI.
KoHTponbHas |[paBunbHO BbINONHEHB! |[1paBuibHO BbINONHEHA (3a4aHus BbINMOMHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HaNoONOBWHY. [MEHEE YEM HAMOMOBUHY.| 3
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKWIA YPOBEHb MpucyTcTeytoT cepbésHble owmnbKy. HeyLOoBNeTBOPUTENbHbIN
BNafeHns MatepunanoMm. [HeaHaunTeNbHble MpoLeMOHCTPMPOBaH  |ypOBEHb BNaaeHus
MposiBneHs.l owmnobkm. YyLOOBNETBOPUTENbHBI  [MaTepuanom.
NpeBocxoAHble MpoLeMoHCTPMPOBaH  |ypoBeHb BRaaeHUs MposiBneHs
CrnocobHoCTM XOpoLWunii ypoBEHb mMartepvanom. HeOooCTaTo4HbIe
NPVMEHATb 3HaHNS 1 [BnapaeHust matepranoM. |MposiBneHbl HU3Kme crnocobHoCTM
YMEHWs1 K BblNosiHeHUo |MposiBneHbl cpenHne  [cnocobHoCTm MPUMEHSATL 3HAHNA U
KOHKPETHbIX 3aA4aHuii.  [cnocobHOCTM MPVUMEHSATb 3HAHNSA U [yMEHUS K BbINONHEHWIO
MPUMEHSTb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO |[KOHKPETHbIX 3aAaHWiA.
KOHKPETHbIX 3a0aHWIA.
TecTnpoBaHue [(86% npaBunbHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTBeTOB 1 Honee. npaBuNbHbIX OTBETOB.  |MPaBWbHbIX OTBETOB.  |[OTBETOB U MEHEE. 4
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DOLEHT, K.H. (BoueHT) Cunnenb N.41.

dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

Cemectp 1

TekyLUn KOHTPONb

1. TabopaTtopHbie paboTbl

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

Tema 1. PeakunoHHas cnocobHocTb BelwecTs. KNCNOTHO-OCHOBHBIE 1 OKUCUTENBHO-BOCCTAHOBUTENbHbIE CBOMCTBA
BELECTB.

1.1. TabopaTtopHas pabota "OCHOBHbIE KNacchl HEOPraHNYeCKNX COeaNHEHMNA".

CopepxaHue nabopatopHoli paboTbl: 03HAKOM/IEHNE C HOMEHKNATYPOW HEOPraHNYECKUX COeLMHEHNA, N3yYeHne
cnocob0oB NONy4eHUst U CBONCTB OKCUAOB, OCHOBAHWI, KAC/OT U COMeiA.

Bonpocebl k 3awute nabopatopHoit paboTbl.

1. Knaccudpmkaumns HeopraHm4yeckmx CoeanHeHniA.

2. Okenabl: KUCNOTHbIE, OCHOBHbIE, aMPOTEPHbIE, - HOMEHKNAaTypa, CBoMCcTBa. [prMBECTM NpUMepbl, HaNMcaTb YpaBHEHNS
peakuuia.

3. OcHoBaHus: knaccmchukaums, noayyeHne, HOMeHKnaTypa, CBOMCTBA.

4. Kncnotbl: knaccudpmkaums, nony4yeHme, HoOMeHknartypa, CBOMCTBa.

5. Conu: knaccmdomkauus, nNoy4eHne, HOMEHKNaTypa, CBOMCTBA.

1.2. TabopatopHas paboTta "OKMCIUTENBHO-BOCCTAaHOBUTENbHbIE peakumn”

CopnepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHUE C PeaKLMSMU, NOYILAMU C UBMEHEHVEM CTEMEHMN OKNCHEHWS, C
TUNaMn OKUCANTENBHO-BOCCTAHOBUTENbHBIX Peakuuid, C METO4aMN COCTaBNEHUS YPaBHEHNI 9TUX peakLmnii.
Bonpockl k 3awmTe nabopatopHoit paboTbl.

1. Kakume peakumm Ha3bIBAIOTCH OKUCNUTENIbHO-BOCCTAHOBMTENbHBLIMA?

2. Y10 Takoe okncnuTenb, BOCCTAHOBUTENb, CTEMEHb OKUCNEHUS?

3. Kakme npouecchl Ha3blBalOTCSA OKMCNEHVNEM, BOCCTAHOB/IEHNEM?

4. Tnbl OKNCNNTENBbHO-BOCCTAHOBUTENBHbIX peaKLu/||7|: XapakTepucTnka MeXXMOoNeKkynsapHbIX N BHYTPUMONEKYNAPHbIX
OKNCNNTENNbHO-BOCCTAHOBUTEIbHbIX peaKLl,VII7I. Peakuunn aouncnponopunoHnpoBaHu.
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5. OKMCNUTENbHO-BOCCTAHOBUTENbHAS ABOWCTBEHHOCTL. [prBECTM NpuMeps BelwecTs, obnaaarowmx
OKNCNUTENbHO-BOCCTAHOBUTENBbHOW OBONCTBEHHOCTbIO.

6. NocnenoBatenbHOCTL AEACTBUN npn ncrnonb3oBaHMn MetTona 3JIEKTPOHHOIo 6anaHca.

Tema 2. CTpoeHne atoma 1 XmMmyeckas CBs3b
Na6opatopHas paboTta "CTpoeHne aToMa. DNeKTPOHHbIE CEMECTBA 3N1EMEHTOB."

CopepxaHue nabopatopHoii paboTbl: 03HAKOM/IEHNE CO CBOMCTBAMU 9NIEMEHTOB, OTHOCSILMXCS K 3NEKTPOHHbLIM
ceMencTeam s, p, d, U UX COEANHEHWIA.

Bonpocebl k 3awute nabopatopHoit paboThbl.

1. KBaHTOBbIE YMcna: rnaBHoe, opbuTanbHoe, MarHUTHOE U CrMHOBOe. YTo onpedensiet kaxaoe u3 aTux Yucen? Kakue
3HAYEHNS MOTyT NPUHMMATbL KBAHTOBbIE Ynucna?

2. CcpopMynmpyinTe NPUHLMMBI 3aMOMHEHUS ANEKTPOHHBIX 060/104EK aTOMOB U MOSICHUTE UX NPUMEpPaMU.

3. OnekTpoHHbIE CEMECTBA 3NIEMEHTOB: S, p, d, f - anemeHTbl. OnpeneneHne, oblwme OopMybl 1 X PACMONOXEHNEe B
Tabnuue O.MN. MeHpoeneesa.

4. 3anncatb aNeKTPOHHbIE KOHPUIYpaLMU CReayoWmx aTOMOB U rpaconyeckme n3obpaxkeHns ux aneKTPOHHbIX hopMyn B
HOPManbHOM 1 BO36YXAEHHOM COCTOSIHUSIX:

s - anemeHToB Mg, Ca, Sr, Ba,
p - anemeHTOB P, S, Si,
d - anemeHTOB Mn, Fe, Co, Ni.

Tema 4. PacTeopbl.

Na6opatopHas pabota "Maponua conein”

CopepxaHue nabopatopHoli paboTbl: M3y4eHne rnaponnsa conei.

Bonpocebl k 3awute nabopatopHoit paboTbl.

. YT0 HasbiBaeTCcs rmpponnsom conen’?

. Kakne conu noggepratorcs runponuay?

. Kakue conu He nogsepratotcs rugponuay? NpusegmTe npumepsl.

. MprBeanTe NnpyMepbl rMApPoONN3a Conen No KaToHy, No aHMOHY, MO KATUOHY U aHWOHY.
. OOHOCTYNEeHYaTbli 1 MHOFOCTYMNEeHYaTbl TMAPON3.

. Kakne cpakTopbl BIMAIOT HA CTENEHb rMaponnsa conen?

. Hanuwwnte ypaBHeHWs peakuuii rmaponnaa B MONEKYNSPHOM, MOHHOM U COKPALLEHHOM MOHHOM BUAE ANS CNEayoWmX
coneii: kapboHat HaTPWA, XIOPWL HATPWS, aLeTaT aMMOHWS.
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Tema 5. ManbBaHUYecKre aNeMeHTbl U psa HANpPSXXeHU MeTasos.

NabopatopHas paboTa "lanbBaHMYecKne anemMeHTbl".

ConepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHME C YCTPOWCTBOM U PaboToi ranbBaHNYECKMX SNIEMEHTOB.
Bonpockl k 3awmTe nabopatopHoiit paboTbl.

1. O6bsicHUTE 06pasoBaHNe OBONHOrO SNEKTPUYECKOrO CNOS Ha rpaHuLLEe MeTan - PacTBOP, BO3HVKHOBEHME
3NeKTPOAHOro NoTeHumana.

2. YTo Ha3bIBAETCS CTAHOAPTHBIM 3NEKTPOAHBIM MOTEHLMANOM MeTanna?

3. Psag HanpsixeHuii MeTannos. Kakve BbIBOAbI MOXHO CAENATh U3 MONOXEHNS MeTanna B psay HanpPsKeHWn?
4. Y10 Ha3blBaeTCs rafbBaHNYECKUM 31IEMEHTOM?

5. Tunbl ranbBaHNYECKNX 3NEMEHTOB: ranbBaHMYECKNA aneMeHT BonbTa, 9|K06I/I-,D,aHI/I31'I$I, KOHLI,eHTpaLI,I/IOHHbIIZ
ranbBaHWYeCKMU SNIEMEHT. I"Ipleep,VlTe npumMepsbl.

6. Kak no cbopmyne HepHcTa onpenenntb 3Ha4eHme paBHOBECHOIO ANEKTPOLHOMO NoTeHUmana metanna?
7. Kak paccuutbiBaetcs 9M1C ranbBaHn4eckoro anemeHTta?
8. B yeM oTnnyme ranbBaHn4eckoro anemeHTa dkobu-IaHnans ot anemeHta Bonbta?

Tema 6. Koppo3sns metannos.

Na6opatopHas paboTta "Kopposust metannos"

ConepxaHue nabopatopHoii paboThl: 03HAKOMIEHVE C Pa3NMYHbIMUX BUAAMU SNEKTPOXUMUYECKON 1 XUMUYECKOM
KOppO3u1 MeTansnos.

Bonpocebl k 3awute nabopatopHoit paboThbl.
1. Yto Takoe koppo3ns metannos? Kakve suabl koppoaun metannos Bl 3HaeTe?
2. B 4eM OTNIM4YUS XUMWNYECKOI 1 BNEKTPOXUMUYECKOA KOPPO3nmn?

3. Yto npencraensiet coboii xummnueckas kopposusi? B kakux cpenax oHa npotekaet? Mpusenmte npumepsl U ypaBHEHNS
peakumii ra3oBoi KOPPO3WU 1 KOPPO3NM B HESNEKTPONMUTAX.

4. KakoB MexaH13M 31eKTPOXMMMYECKOR Koppo3nn? Buabl nenonspusaumm.

5. Cxema anekTpoxuMmnyeckor koppoaun. Kak Ha3bliBaeTCcs NpoLecc 0TBoAa dNEKTPOHOB C KaTOAHbIX y4aCTKOB Mpu
9NEKTPOXUMMNYECKOI KOppPOo3nn?

6. KakoBbl METOObI 3alWMTLI METaNN0B OT KOppO3I/II/I?
7. Kakne metannsl MPUMEHAITCA B Ka4eCTBe aHOAHbIX N KaTOOHbIX I'IOKprTVII7I Ha Xenese?
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Tema 7. DnekTponn3 pacTBOPOB U PacnnNaBoB 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 npoTekaeT anekTponn3 BOOHbIX PACTBOPOB COMEN C aKTUBHbIM (PACTBOPMMbIM) aHOAOM?

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

7. lNpuMeHeHne snekTponmsa.

2. NMucbmeHHas paborta

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

MprMepbl 3a8aHUA NSt TIMCbMEHHOW PaboThl.

Tema 1. KNCNOTHO-OCHOBHbIE 1 OKMCINTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA BELLECTB.

1. CocTaBbTe (hopMynbl coneit: rugpokcoxnopuaa meau (1) n rugpocpocepata bapus. HanvwmTte ypaBHeHNS peakLmii
npespaLeHns 3TMX Coneln B CpeaHne conu.

2. CocTaBbTe hopmynbl aurnapodoocdpara kanbums, rugpokcoxnopuna xpoma (1), kapboHara kanus.

3. Hanuwwute ypasHeHve peakumu npespateHne rugpokcoxnopua xpoma (Ill) B xnopug xpoma (111).

4. Vicxopsa 3 rmgpokenaa Kanbums n gooctOpHOM KMCNOTb, COCTaBbTe DOPMYIbl BCEX TEOPETMHECKN BO3MOXHbIX CONeNn,
Ha30BUTE NX NO MEXAYHapPOAHON HOMEHKNaType.

5. PaccTaBbTe K03(hMLMEHTbI B YPABHEHNN PEaKLMU METOLOM 3N1EKTPOHHOro 6anaHca. Hangute okucnutenb u
BOCCTaHOBUTESb.

Cr(NO3)2+Br2+KOH—K2CrO4+KBr+KNO3+H20

6. Onpep,enme TUNbl OKNCNUTEeNbHO-BOCCTAHOBUTETIbHbIX peaKLl,I/IIZ. Ykaxute okmcnutenb 1 BOCCTaHOBUTENb
a. H2S+8HNO3=H2S04+8N02+4H20

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

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

d. 3HNO2=HNO3+2NO+H20

e. NH4ANO2=N2+2H20

Tema 2. CTpoeHue atomMa 1 XMMmMyeckas CBA3b.

1. HanvwwnTe nonHble aNeKTPOHHbIE CHOPMY/ibl aTOMOB CNEOYIOWMX 3NEMEHTOB: XPOM, NNaTnHa, Bonbdpam, Xeneso,
kobanbT, HUKENb, ONIOBO, MapraHeL, paauii, radoHuin, repMaHuia, 6pom, BUCMYT.

N3o06pasnTe pacnpeneneHme BaneHTHbIX 3NEKTPOHOB MO KBAHTOBbIM SYENKaM B CTALLMOHAPHOM 1 BO30YX EHHOM
COCTOSIHUN.

2. YKaxuTe BCe BO3MOXHblE BaNeHTHOCTM aTtoOMOB Cepbl, 0occhopa 1 Xnopa B XMMMUYECKUX COEAUNHEHNSX

3. KBaHTOBbIE YKCna: rnaBHoe, opbuTtanbHOe, MarHUTHoe 1 cnHoBoe. [atb XapakTepucTuky, NPUBECTW NPUMEpDI.
4. Onpenenute TN rmbpuansaummn LeHTpanbHoro atoma B Mmonekynax: CH4, BH3, NH3, BeF2, PCI5. YkaxuTe
reoMeTprnyeckoe CTPOEHNE 3TUX MONEKYI.

5. Onpenenute kpaTtHocTb cBadu metogom MO JIKAO B monekynax: H2, O2, CI2, N2, Br2.

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

7. YkaxuTte, Kakov BUg XMUYECKON CBSA3W peannuadyetcs Mexdy aToMaMu 3/1IEMEHTOB C NOPSAKOBbIMM HoMepamu 1 1 17,
3n9.

Tema 3. Xumnyeckas TepMoanHaMmmka n KUHeTuKa.

1. BbluncnnTe nameHeHne ceobonHol aHeprum M'mbbca n onpeaennte BO3MOXHOCTb NPOTEKaHMs peakumm npu T = 298
K:

Fe203 (18) + 3H2 (r) — 2Fe(1B) + 3H20 (r)

CraHpapTHble 3Ha4YeHNs TEPMOANHAMUYECKMX OYHKLINIA B3STb B CNPaBOYHUKE.

2. TemnepartypHbIli KOahprLMEHT peakunm paeeH 3. OnpenennTe, Kak USMEHUTCS CKOPOCTb peakummn Npw NOBbILLEHNN
Temnepatypbl ot 300 K oo 320 K.

3. Paccuutartb sHTanbnuio npespaweHus rpadura B anMas, eCnv sHTanbnng cropaHus rpadura = -393,4 k Ix/monb, a
anmasa = -395,28 kdx/monb.

4. MNpun Temnepartype kuneHns beHsona (Tk = 353 K) XumakocTb 1 nap paBHOBECHLI. YeMy paBHa SHTPONUS UCMAPEHNS,
€cnu sHTanbnuns ncrnapexHns coctasnset 34,3 kx/monb?

5. Boluncnuts AG B peakumm n K paBHoBecus:

S02 (r) + NO2 (r) — SO3(r) + NO (r)
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CTaHoapTHblE 3HAYEHNS TEPMOLNHAMMNYECKUX CPYHKLIUIA B3SITb B CMIPABOYHUKE.

Tema 4. PacTsopbl.

1. Onpegnennte mMaccy rugpokcuaa Hatpus, cogepxauytocs B 500 mn ero 1M BogHoro pacrtsopa.

2. OnpepennTte BogopoAaHbIi nokasarens (pH) pacTeopa rmapokcuaa Kanus, nMerowero KoHueHTpauuo 0,01 monb/n.
3. OnpepennTte NPOLIEHTHYIO KOHLIEHTPaUUo pacTBopa, Nosly4eHHOro npu pacteopeHun 50 r HuTparta cepebpa B 150 r
BOAbI.

4. OnpepnennTe YNCNO MONEN CONSHOM KNCNOThI, cogepxalmxcs B 500 mn eé 1M pacTteopa.

5 Onpegenute TnTp pacteopa, cogepxauero 4 r NaOH B 200 mn pacTtsopa.

6. MNpuBennTe NpuMepbl CONen, KOTopbie NOABEPraTCs rMaponay No KaTuoHy, Mo aHUOHY. 1o KaTUOHY 1 aHUOHY
OOHOBpPEeMeHHO. HanuwuTte ypaBHeHus peakumin. Kakne conu He noasepratoTcs ruaponmsy?

Tema 5. ManbBaHUYecKre aNeMeHTbl 1 Psa HANPSXXEHU METannoB

1. CocTaBbTe CXEMy ranbBaHMYeCcKOro aneMeHTa Bonbta, 06pa3oBaHHOro LIMHKOBLIM U MArHUEBLIM 3NEKTPOLAMN.
Hanuwwute ypaBHEHNS 3NeKTPOLOHBIX MPOLLECCOB.

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

3. CocTaBbTe CXeMbl OBYX ralbBaHW4eCKnx 3/1IeMeHTOB, B O4HOM 13 KOTOPbIX Melb 6bina 6bl KaToaoM, a B Opyrom aHonom.
Hanuwunte ons Kaxaoro n3 sTUX 3N1eMeHTOB 9MIEKTPOHHbIE YpaBHEHWS peakumii, NpoTeKkamwWwnx Ha aHode 1 Kkatode.
Paccuutaiite 5.4.C. 3TUX rabBaHNYECKUX 3NIEMEHTOB OS5 CTaHO4aPTHbIX YCIIOBUIA.

4. BbluncnuTe 3.4.C. ranbBaHNYeckoro anemMeHTa:
Mg / MgS0O4, 0,1M // CuS0O4, 0,1M / Cu.
Hanuwute ypaBHEHNS 9NEKTPOLHbIX MPOLECCOB, M306pasnTe CXeMy ranbBaHUYECKOrO SfEMEHTA.

5. CoctaBbTe CXeMy ranbBaHM4eckoro anemMeHTa Bonbra, O6pa3OBaHHOFO MeOHbIM N LMHKOBbLIM 3n1eKTpoaamMu. Hannwwnte
ypaBHEHNA aNneKTpoAaHbIX NPOLLeCCOoB.

Tema 6. Kopposns metannos

1. Xeneso HaxoouTCs B KOHTAKTE:

a. C OfI0BOM;

b. ¢ unHKoM.

YkaxuTe, kakor metann byaeTt oOKUCNSTbCS B KaXXOOM U3 3TUX ciydaes. HanuwmnTte cxeMy KOPPO3MOHHBIX MPOLIECCOB BO
BNaXXHOM BO3yXe U B paCTBOPE CEPHOI KICNOTHI.

2. Kakoe nokpblTve MeTanna HasbiBaeTcsl aHOAHbIM 1 Kakoe KaToAHbIM? Ha3oBMTe HECKOMBbKO MeTannoB, KOTopble MOryT
CNY>XWTb AN aHOOHOMO M KaToOAHOro NokpbITUS Xenesa. CocTaBbTe ypaBHEHNS aHOAHOIO 1 KaTO4HOro NPOLECCOB,
NPOUCXOASWMX NPY KOPPO3MK Xeneaa, NOKPbITOro LMHKOM BO BIaXXHOM BO3AYyXeE.

3. [lBe xenesaHble NNacTWHbI, YaCTUYHO NOKPbITbIe 04Ha ONOBOM, Apyrasi Meabto, HAxX0AsTCA BO BNaXHOM Bo3ayxe. Ha
KakKoil U3 aTuX NNacTUHOK BbicTpee obpasyeTcst pxaBynHa? Moyemy?

CocTaBbTe ypaBHEHMS MPOLLECCOB KOPPO3UM STUX NAACTUHOK.

4. B 4em 3aknoyaeTcs CyWHOCTb NPOTEKTOPHOW 3aWmTbl METANIOB OT KOoppo3un? Mpuseante npuMep NPOTEKTOPHONA
3aWmnThl Xenesa B HeEWTpanbHoO cpene

CocTaBbTe 3N1EeKTPOHHbIE YPaBHEHNSI aHOAHOMO 1 KaTOAHOro NpPOLECCoB.

5. O6bsicHUTE, NOYEMY OLIMHKOBAHHOE Xefe30 BO BlaXXHOM BO3[yXe He KOPPOoOMpYeT daxe npu HapyweHun nokpbiTus, a
ny>XeHoe Xene3o (MOKPbIToe TOHKMM CNoeM 0noBa) BbICTPO MNOKPLIBAETCS PXXABUYNHOIA.

HannwmnTe cxeMy KOPPO3MOHHBIX MPOLECCOB.

6. Xene3o NokpbITo HUKeneM. Kakoit n3 MmeTanno 6ynet KOppoLMpoBaTh B ClyHae paspyLeHust MOBEPXHOCTW NOKPbITUS?
Hannwute cxemy KOPPO3MOHHbBIX MPOLLECCOB:

d. BO BlaXXHOM BO3L4YyXe; b.B pacTteope CONSIHOM KMUCNOTbI.

Tema 7. OnekTponns pacTBopOB 1 PacrniaBoOB 3MEKTPONNTOB

1. dnekTponn3 BOLHOro pacteopa cynbpara meau () npogonxancs B TevyeHne 1 yaca npm cune toka 1 A. Onpegenvte
Maccy Meau, KoTopas BblAenMTCs Npu anekTponuae. Hanuwnte ypaBHEHUS 3NeKTPOOHbIX MPOLECCOB.

2. Boluncnute sKkBUBaNEHT XpoMa, y4mTbiBas, YTO NPK NPONyCKaHUM Yepes pacTBop ero conm toka cunoit 10A B TedeHue
30 MVHYT Ha KaToge Bblaenunock 3,25 r xpoma.

3. Hannmwwute ypaBHeHMs peakumii, poTekarwWwmx Ha anekTpoaax npu anekTponmase BOAHOMO pacTsopa HATpaTta HUKeNs:
a) ¢ rpacPTOBLIM aHOAOM; 6) C HUKENEeBbIM aHOLOM.

4. OnekTponM3 pacTeopa xnopuaa LmMHka NpoBoAMTCS C HeATpanbHbIM aHOLOM B TedeHue 6 4acos npu cune Toka 3A.
HanvwunTe ypaBHEeHWS 3n1eKTPOAHbIX NPOLIECCOB U BbIYUCAUTE KONNYECTBA BELWECTB, BbIOENMBLUMXCA HA 3NeKTpoLax.

5. Yepes pacTBop cynbata xenesa (II) nponyckanu tok cunoii 13,4 A B TedeHme 1 yaca. OnpenennTtb KONM4YeCcTBo
Xenesa, KOTOpoe BbIAENWUIOCH HA KaTolle, €CNu BbIX0oA Mo TOKy 6bin paBeH 70%. Hanuwunte ypaBHeHNs peakuuii,
NPOTEKAIWMX HA MHEPTHBIX 3NEKTPOoaaX.
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6. Hanmwute ypaBHeHMs peakumil, TpoTeKaWwmx Ha MHEPTHbIX 3NEeKTPo4ax Npu 3aNeKTponu3e pactsopa xnopuaa
marHus. CKonbkO BPEMEHW HEOBXOAMMO BECTY 3NEKTPONN3 Npu cune Toka 2 A, 4Tobbl Ha katoae Bblaenunoch 2,43 r
BelecTsa?

Tema 9. BbicokoMonekynsipHele coeiMHeHUs.

1. OnpepenuTte cTeneHb nonumepusaummn obpasua nonvsuHunxnopuaa [CH2 - CH(CI) -]n co cpenHei MonekynsipHol
maccon 62500.

2. Hanuwmite peakuuy nonyYeHust NONMBMHUIXIOPUAA, NONNSTUEHA, NONUMPONUIEHa, NONNTETPATOPITUNEH],
nonvMeTUnMeTakpunara.

3. MpueennTe NpuMepbl KapboLENHbIX MONUMEPOB.

4. O6BbsICHUTE, NOYEMY MONMMEPBI HE UMEIOT ONPELENIEHHON TOYKM NNaBieHusl.

5. OnpegnenvTe cTeneHb nonuMepusauun obpasua NonMnponuneHa co cpeaHein MonekynsipHoin maccoi 210000.
3. KoHTponbHas pabora

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

MpvMep 3apaHnii onst KOHTPONbHOW PaboTh

1 CocTaBbTe CTPYKTYpHbIE hOpMy/bl 1 faiTe Ha3saHusa cneayowmnm coeamHeHmsam: AIOH(NO3)2, (CaOH)2CO3,
FeHSOA4.

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

3 Ykaxute Tun rubpuansaumm LEHTPANbHOro atoMa 1 NpoCcTPaHCTBEHHYIO KoHdurypauuo monekyn NH3, CH4.
4 PaccraBbTe KO3(ULINEHTbI METOLOM 3N1IEKTPOHHOro 6anaHca:

MnO2+KCIO3+KOH—K2MnO4+KCI+H20

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

6 Bbluncnute nameHeHve cBobonHon sHeprum Mb6ca u onpenenuTe BO3MOXHOCTb MPOTEKAHNS peakLmy B CTaHAAPTHbIX
YCNOBMSIX:

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

CraHpapTHble 3Ha4YeHNs TEPMOANHAMUYECKIMX PYHKLNIA B3STb B CNPaBOYHUKE.

7. YKkaxute 3Ha4eHns BCEX KBaHTOBbIX Yncen ans anektpoHos 5f11 n 6d8.

8. CocTaBbTe ypaBHEHWNS peakuuii Nony4eHust Xxnopmnaa MarHus:

a) OeCTBMEM KUCNOTbl Ha MeTann

6) neiicTBEM KMCNOTbI HA OCHOBaHMWE

B ) LeNCTBMEM CONMN Ha CONb.

9.HanucaTtb ypaBHeHMS peakumii, C MOMOLLbIO KOTOPbIX MOXHO OCYLWECTBUTb CNeayowme npeBpalleHns:
Fe — Fe2 O3 — Fe2 (S04)3

CaCO3 —» CO2 — NaHCO3 — Na2C03

10.YKaxunTe , C KakuMy U3 NepeHncneHHbIX HUXe BelecTs ByaeT pearmposatb consiHas kucnota: N205, Zn(OH)2, CaO,
AgNO3, H3PO4, H2S0O4. CocTtaBbTe ypaBHEHMS peakumii.

11. CocTaBbTe ypaBHEHUS peakLmii NOy4eHNs Xnopuaa MarHms:

a) OeACTBNEM KUCNOTbl HA MeTann

6) neCTB1EM KMCNOTbI HA OCHOBAHUE;

B) OENCTBMEM CONW Ha COfb.

12. HanvwmTe nonHble aneKTPoHHbIE hOPMYNbl aTOMOB XPOMa U MNAATUHbI, yKaXuTe KBAHTOBbIE YMCa 3TUX SNEMEHTOB.

4. TectupoBaHue

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

MNpuMepbl TECTOBbLIX 3a4aHU.

1. Ykaxute, Kak U3MEHUTCS CKOPOCTb peakummn: 2S02+02 = 2503 npuv NoBbIWEHUN OaBNeHNs B cMcTeMe B 3 pasa:
. 1. yBennyutcsa B 18 pas

. 2. ysenuyutcs B 9 pas

. 3. yBenuyutca B 6 pas

. 4. yBennyutcs B 27 pas

[ G G G

2. Bce B0O3MOXHblE 3HAYEHUS MAarHUTHOMO KBAHTOBOMO Y1Cna Ans anekTpoHOoB f -nooypoBHS:
2.1-2;-1;0;1;2

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

23.0;1;2;3;4

2.4.-1;0;1

2.5.-1/2; +1/2

3. M'maponnay TonbkKo Mo KaTnoHy NoABEpraeTcsi Conb, 06pas3oBaHHas:
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3.1. cnaboii KUCNoTOM U CUMbHBIM OCHOBAHUEM
3.2. CUNbHOI KUCNOTOM 1 cnabblM OCHOBaHNEM
3.3. cUNbHO KNCNOTOM N CUMbHBIM OCHOBaHUEM
3.4. nobas conb

4. MonsipHasg KOHLEeHTpauus pactsopa, cogepxatiero 0,98 r cepHon kucnotbl B 100 Mn pactsopa, paBHa:
4.1. 0,1 monb/n

4.1. 2 monb/n

4.3. 4 monb/n

4.4. 0,5 monb/n

4.5. 0,20 monb/n

5. "ToHnXeHne naBneHns HacblWEeHHOro napa pacTBopuTeNs Ha pacTBOPOM NPOMNOPLMOHaNbHO MOMbHOW Jone
pacTBOpEHHOro BelwecTsa".

MNpvBeaéHHOE BbipaxeHue npeacTasnseT coboi
5.1. 3akoH Necca

5.2. 3akoH Payns

5.3. 3akoH dapages

5.4. 3akoH Oma

5.5. npyvHumn Maynu

6. KpaTHoCTb CBSI3M B MO/eKyne asoTa paBHa
6.1.1
6.2.2
6.3.3
6.4.5
6.5.0

7. B ypaBHeHUn peakumm

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

7.1.8

7.2.5

7.3.4

7.4.3

7.5.2

8. Xnopwa xenesa(ll) He MoxeT 6biTb MONY4YeH B3aNMOLECTBUEM:
8.1. xenesa c xnopnaom HaTpus

8.2. pacteopa xnopuga megu(ll) c xenesom

8.3. Xxenesa ¢ consiHoOm KNCNoToMn

8.4. okcmnpa xenesa € CONSHON KUCNOTOW

9. Knucnas conb MoxeT BbITb MoflydeHa B peakumu:
9.1. NaOH (HepocTaTok) + H3PO4

9.2. HCI+NH40H

9.3. CuCI2 + NaOH(HepocTaTok)

9.4. FeSO4 + KOH(136b1TOK)

9.5. Ca(OH)2 + HNO3

10. YkaxwuTe BelecTsa, B BOLHbIX pacTBOPax KOTOPbIX PACTBOPSETCS rMOPOKCUL aNtOMAHUS:
10.1. KOH, H2504

10.2. NaOH, NaCl

10.3. NaNO3, KClI

10.4. H2S04, K2504

11. HassaHue coennHeHuns Cu(H2As0O4)2 no mexayHapooHOM HOMeHKNaType:
11.1. OurnopoapceHat meau (1)

11.2. OurnopokcoapceHat meaum (1)

11.3. OurnopoapceHat meam (1)

11.4. OurnopoapceHut meam (1)

KETPOHHBH
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12. B Monekyne HeKOTOPOA KUCNOW CONMU COLEPXUTCS aTOM BOLOPOLA, CNOCOOHBIN K 3aMelleHnto Ha MeTtann. Mpu
3amelleHnmn obpasyeTcs gooccpat Kanbuusi. HassaHmne NCXoLHOW Conu:

12.1. N'mppokcopocdaTt KanbLms

12.2. Qurnopokcodocdat Kanbums

12.3. N'mapodpocchut kanbums

12.4. 'mppodpochat kanbuus

13. Mpw NnpoTekaHun Toka Yepe3 NocnenoBaTenbHO BKNOYEHHBIE SNIEKTPONU3EPBI C pacTBOpaMu HUTpaTta cepebpa u
cynbcpata meau (I1) B nepsom anektponusepe Boigenunocb 1,118 r metannnueckoro cepebpa. Macca meaw,
BblLENMBLIECS 3a 3TO Xe BpeMs BO BTOPOM 31eKTponnsepe, pasHa:

13.1.0,331r

13.2.0,662r

13.3.0,438r

13.4.0,536

13.5.0,213r

14. OnekTponn3 BOOHOro pacteopa cynbara HUKeNs NpoBoauncs B tedeHne 1 yaca npu cune toka 2 A. Macca Hukens,
KOTOpas Bblaenunach Ha katoge, pasHa

14.1.22r
142.44r
143.6,8r
14.4.8,7r
14.5.0,5r

15. [1ns NpOTEKTOPHON 3alnThl XXENEe3HbIX N3AeNnui 0T KOPPO3UN B HENTPaNnbHOW BOAHON Cpeae MOXET NPUMEHSTHCS:
15.1. kobanbT

15.2. onoso

15.3. marHum

15.4. Hukenb

15.5. menb

16. CtanpaptHasa S C ranbBaHnyeckoro anemeHnta Zn/ ZnCl2 // AQNOS / Ag paBsHa:
16.1. 1,56 B

16.2. 0,80 B

16.3.- 0,78 B

16.4.0,65B

16.5.1,25B

17. MpoueccoM, KOTopblii XxapakTepuayeTcst HanbonblWnM BO3pacTaHMEM SHTPOMMUU, SBNSIETCS:
17.1. oxnaxgeHue

17.2. HarpeBaHue

17.3. ucnapeHnue

17.4. xoHOeHcauus

17.5. kpuctannusaums

18. LleHTpanbHblit aTOM HaxoaMTCsl B COCTOSIHUM Sp3-rubpuansauun B Monekyne
18.1. BeCI2

18.2. CCl4

18.3. AICI3

18.4. BH3

Ok3ameH

Bonpocbl K ak3aMeHy:

1. CoBpeMeHHas Teopus cTpoeHms atoma. KopnyckynspHO-BONHOBbIE CBOWCTBA dNIEMEHTaPHbIX YacTuL. YpaBHeHne e
Bpoiins. MNMpuHuun HeonpeneneHHoctu eli3eHbepra.

2. BonHoBas dpyHkums. YpaeHeHue LWpeauHrepa.

3. KBaHTOBbIE YMcna: rnaBHoe 1 opbutanbHoe. QHEPreTUYeckme YPOBHU 1 NOLYPOBHM.

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

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

6. MpyHUMMNbI 3anoNHEHNs aTOMHbIX opbuTanei atoMoB: npuHUMN Maynu, npasuno XyHaa, NPYHLMN MUHUMYMa SHEPTUN.
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7. MakcvManbHas eMKOCTb 3HEepPreTUHeckmx noaypoBHE. INEKTPOHHbIE (DOPMYNbl CTPOEHUS! aTOMOB 3/IEMEHTOB.
"pagonyeckoe n3obpaxeHne SNeKTPOHHOrO CTPOEHNSI aTOMOB.

8. MNepuogudeckuin 3akoH (hopmynuposka) n nepmogudeckas cuctema .M. MeHneneesa. [epnoan4HoCTb N3MEHEHMUS
CBOWCTB 3/1IEMEHTOB.

9. Tunbl xuMnyeckoit ces3n. OCHOBHbIE MONOXEHWS MeToaa BaneHTHbIX cBsi3ell. KoBaneHTHas HenondapHasa xmMmmdeckas
CBA3b.

10. KoBaneHTHas nonsipHas XuMmnyeckas csasb.

11. NoHHas xumunyeckas cea3b. BoooponHas cBs3b.

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

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

15. lNocTpoeHne aHepreTMYecKux auarpamm MOneKyn 1 onpeneneHne KpaTHOCTK (Mopsaka) CBS3uM B COOTBETCTBUM C
meTtooom MO JIKAO.

16. XvMuyeckasa TepmoauHamiika. TepMmoamHamuyeckme cpyHKuun. MNepBblii 3aKOH TepMoauHaMUKU. BHYTpeHHsIS aHeprus
CUCTEMbI. DHTaNbNVS.

17. 3akoH ["ecca n cnenctene ua Hero. PacyeT n3aMeHeHms sHTanbnumn peakummn. SK30TePMUYECKE U SHOOTEPMUYECKUE
peakumu. SHTanbnus 06pasoBaHns BewecTsa.

18. Bropoin 3akoH TepMoanHaMuKn. SHTponus. PacyeT nameHeHns sHTponuu peakumu. Moctynart MNnaHka.

19. DHeprus ['Mb6ca 1 eé naMeHeHne B Xxolle peakuun. YCnoBme caMonpon3Bo/ibHOMO NMPOTEKaHUs XMMUYECKMX pPeakLUii.
Cnocobbl pacyeTta aHeprumn M'mbbca. dHeprusi F'mb6ca o6pa3oBaHNs BEIWECTB.

20. Xumnyeckas KuHeTuka. 3agadym XMMNUYeCcKom KUHETUKN. CKOpOCTb XUMUYECKOM peakuunn.

21. 3aBMCUMOCTb CKOPOCTM XMMWNYECKOI peakLun 0T KOHLIEHTpauun 1 oT Temnepatypbl. KuHeTnyeckoe ypaBHeHMe.
KoHcTaHTa cKopocTu peakuuu.

22. Xumunyeckoe pasHosecue. KoHcTaHTa paBHoBecus. CMelleHne xummnyeckoro pasHosecus. MNpunHumn Jle-latense.
23. Cnocobbl BbIpaXXeHNst KOHLEHTPaLUm pacTBOPOB.

24. KonnuratumeHble CBOMCTBA pacTBOpoB. 3akoHbl Paynsa. Ocmoc. 3akoH BaHT-INodhda.

25. BogopoaHsblin nokasatenb (pH).

26. M'maponuns coneid. PasnnyHble npuMepbl rMaponnaa: ruaponma conei, o6pasoBaHHbIX cnabbiM OCHOBAHMEM U CUbHOM
KMUcnoTom, cnabor KNCNOTOM U CUNbHbIM OCHOBaHMeM, cnaboi KMcnoTom 1 cnabbiM OCHOBaHUEM.

27. [lncnepcHble CUCTEMbI: BbICOKOANCTEPCHbIe, CpelHeancrnepcHble, rpyboancrnepcHble. CBONCTBA KOMMOUOHbIX
pacTBOPOB.

28. OKMCNMUTENbHO-BOCCTAHOBUTENbHbIE peakunn. CteneHb okucneHns. OkucnnuTenn n BOCCTaHOBUTENN. MeTO,EI,
3MeKTpoHHoro 6anaHca.

29. Trnbl OKNCANTENBHO-BOCCTAHOBUTENbHBIX PeaKLUMiA: MEXMONEKYNSAPHbIE, BHYTPUMONEKYNSAPHbIE, peakuum
CaMOOKNCNEHNSA-CaMOBOCCTAHOBEHMS (AMCNPONOPLMOHNPOBAHMS).

30. OnekTpoHbIe NoTeHumanbl. MexaHn3M BO3HUKHOBEHWS 9NEKTPOAHOro NoTeHumnana Ha rpaHyiue Metanni-pacteop.
31. BogopoaHsbiin anektpon. CtaHaapTHbIE 3NeKTPOAHbIE NOTEHUManbl. YpaBHeHne HepHcra.

32. Pan HanpsxeHu MeTannos.

33. NanbBaHu4ecknii anemeHT BonbTa.

34. ManbBaHn4eckuii anemeHT Skobu-LaHnans.

35. KoHUeHTpaunOHHbIN ranbBaHnyeckunin anemeHT. 3C ranbBaHNYECKOro aneMeHTa.

36. Koppo3us Mmetannos. XuMmnyeckas v snekTpoxmMmyeckas Koppoaust. Cxema anekTpoxXmMmny4eckon Kopposuu.
Jenonspusaumsa kncnopogHas u BooopogHas.

37. Koppo3susi npu KoHTakTe OByx MeTannos. Koppo3usi npu HepaBHOMEPHOW aspaLumu.

38. 3awmTa MeTannos oT KOPPOo3un. AHOOHbIE U KaTOMHbIe 3aWUTHLIE MeTannyeckme nokpbiTus. MeTon NPOTEKTOPOB.
NHrmbutopbl Kopposunu.

39. OnekTponn3 pacnnasoB 3MEKTPONNTOB.

40. DnekTponu3 pacTBOPOB SNEKTPONNTOB C HEPACTBOPUMBIM (MHEPTHBIM) aHOAOM.
41. DnekTponu3 pacTBOPOB INEKTPONNTOB C aKTUBHBLIM (PACTBOPMMbIM) aHOLOM.
42. 3aKkoHbl aneKTponnsa.

43. Obwue ceoicTea MeTannos. Cnocobbl NOAYYEHNS1 METANNOB.

44. OCHOBHble KNaccbl HeopraHM4ecknx coeanHeHunin. OKkcuabl: KUCNOTHbIE, OCHOBHbIE, aMdpOTepHble, HeapasnnyHeble.
HomeHknaTypa v cBOWCTBA OKCUIO0B.

45. OcHoBaHMg: KnaccudpmkaLums, HOMeHkKnaTypa 1 CBOMCTBa OCHOBaHM. AMcpoTepHble ruapokcuabl. CTpyKTypHbIE
popMynbl OKCUOOB.

46. Knucnotbl: 6eckucnopoaHble, kucnopoacoaepxawme. Ceoctea KMCNoT.

47. Conun: OCHOBHblE, KMCHble, CpeaHue (HopManbHble). HomeHknaTtypa, cnocobbl nonyyYeHust conei. XuMmnyeckme
csonctea conei. CTpyKTypHble OOpMynbl CONeil.

48. NMonumepsbl. Knaccugoukauuns nonMmepos.

49. MeToabl NONy4YEeHNS OPraHNYeCcKX CUHTETMYECKUX NoNnMMepoB. MonuMepnsauus, nonnkoHaeHcauus. CteneHb
nonMmepuaaumm.

50. BaxHewwmne nonmmepbl: NOANATUAEH, NOANNPONUAEH, MONMBUHWUAXNOPWA, TEPNOH (dpToponnacT-4),
nonvMMeTuIMeTakpunar.
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6.4 MeTtoouyeckue matepuansbl, onpepensitollue npowuenypbl oLeHMBaH1Ms 3HaHUA, YMeHUn, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepu3yloLLLuX 3Tanbl oopMMpoBaHMA KOMMNEeTeHL,UI

B K®Y pelicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnuHe (Moaynio)
MOXHO nony4nTe Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHnBaeTcs B 50 6annos, ntoroeas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

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

Lna ak3ameHa:

86 6annos 1 bonee - "OTNMYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAaHUN, YMEHUIN, HaBbIKOB U (UK) onbiTa Artan | Konnyectso
KOHTpOnNs LesTeNbHOCTU, XapaKTepu3yoLLMx atarnbl opMUpPOBaHNSA KOMMNETEeHLUN 6annos
Cemectp 1

TeKyLLUiA KOHTPONb

Na6opatopHble B ayautopum, ocHalwéHHOM CooTBETCTRYOWMM 060pyaoBaHMeM, obyyatolmecs
paboTbl NPOBOAST y4e6Hble 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 1 18
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNormin. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NPUMEHSITb ero Ha NPaKkTVKe, yMeHWs 1 HaBbiKu No paboTe ¢
060pyoBaHVEM B COOTBETCTBYIOWEN NPeaMeTHON obnacTy.

MucbMeHHass  [OByvatowmecst nonyyatoT 3aaHne No OCBELWEHWIO ONpenenéHHbIX TEOPETUYECKINX
paboTta BOMPOCOB MW peleHmnio 3aaa4y. PaboTa BeiNoNHsSIeTCS NMCbMEHHO U caaéTtcs 2 18
npenonasatento. OLeHUBaOTCS BnafeHne matepuanom no teme paboThbl,
aHanuTuyeckne cnocobHOCTK, BnageHne MetToaamum, yMEHNS N HaBbIKW,
HeobxoauMble ONs BbINONHEHUS 3aAaHWA.

KoHTponbHas |KoHTponbHas pabota npoBOAMUTCS B Yackl ayantopHoit pabotbl. Obyyatowmecs
pabota nonyyaroT 3afaHns Onsi NpoBEepKU YCBOEHUS NpoiiaeHHoro Mmatepuana. Pabota 3 5
BbIMONIHAETCS B MMCbMEHHOM BUae 1 coaércs npenogasartento. OLleHVIBaIOTCFI
BNafLeHne maTepmanom no TeMe paboTbl, aHaNUTUYECKME CNOCOBHOCTM, BnafeHwe
MeTonamun, yMeHNA U HaBblKW, HGOﬁXO,EI,I/IMbIe ONs BbIMONHEHNS 3a0aHWUA.

TecTuposaHue |TeCcTMpoBaHMe NPOXOAUT B NMMCbMEHHON hopme nnm ¢ NCNONb30BaHNEM
KOMMNbIOTEPHBbIX cpeacTs. Obyyaowminca nonyyaeT onpeaenéHHoe KONM4ecTBo 4 9
TECTOBbIX 3a4aHui. Ha BbiNoNHeHVe BblaenseTcs OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3agaHuin. OueHka BbICTaBNsAeTCs B 3aBUCUMOCTM OT
npoueHTa NPaBWibHO BbINOMHEHHbIX 3a4aHWA.

dk3ameH OK3aMeH HaueneH Ha KOMMAEKCHYIO NPOBEPKY OCBOEHUS OUCLMMNINHBI. OK3aMeH 50
MPOBOAWTCS B YCTHON UMW NUCbMEHHOI coopme no Bunetam, B KOTOPbIX
copepxatcsl Bonpochkl (3afaHusl) no Bcem TeMam kypca. Obydyatowemycst faértcsi
Bpems Ha noaroTosky. OueHnBaeTcs BNafeHme Matepranom, ero CUCTEMHOE
OCBOEHUE, CNOCOBHOCTb MPUMEHSTL HYXXHbIE 3HAHWS, HABLIKU U YMEHUS NP
aHanuase NpobneMHbIX CUTyaUnin 1 PeeHN NPaKTUYECKNX 3aAaHNiA.

7. MNepeyeHb OCHOBHOW U [ONONHUTENLHON Y4eOHOWN NuTepaTypbl, HEO6XOAUMOW ANt OCBOEHUS AUCLUMINHDI
(momyns)
7.1 OcHoOBHas nuTeparypa:

1. CnnHka H.J1. Obwas xmMus: yd4ebHuk nns 6akanaspos, CTyL. HEXMM. crnel. By30B / nof pen. B.A. MNonkosa, A.B.
Babkosa. - 18-e n3na., nepepab. n gon.. - Mocksa : KOpaiit, 2012. - 898 c. - (bakanasp). - bubnuorp.: ¢. 886.. - ISBN
978-5-9916-1148-0; ISBN 978-5-9692-1112-4. (97 2k3.)

2. MiBaHoB B. I". OcHoBbl xumum: yuebHuk / B.T. MiBaHos, O.H. 'eBa. - Mocksa: KYPC: MUH®PA-M, 2019. - 556 c. - TekcT
: 9nekTpoHHbIiA. - URL: http://znanium.com/catalog/product/1022478

3. Obwas xmmusi. Teopus 1 3a8a4um [DNeKTpoHHbIA pecypc]: yuebHoe nocobue / H.B. KoposuH [1 ap.] ; non pen. H.B.
KopoeuHa, H.B. Kynewosa. - CaHkT-MeTepbypr : JlaHb, 2018. - 492 c. - ISBN 978-5-8114-1736-0. - Pexum gocTtyna:
https://e.lanbook.com/book/104946

7.2. [lononHuTtenbHas nutepartypa:
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1. MaptbiHoBa T.B. HeopraHuyeckas xumuns [9nekTpoHHbIn pecypc]: ydebHuk / T.B. MapTtbiHoBa, U.A. CynoHuukas, HO.C.
AreeBa. - Mockea : IH®PA-M, 2018. - 336 c. - (Bbiclwee obpasoBaHue: bakanaspwuar). - Pexum goctyna:
http://znanium.com/catalog/product/940420

2. KoposuH H. B. Obwas xumus [TekeTt] : yuebHuk ans By3os / H. B. KoposuH . 9-e nag., nepepad . Mocksa : Beicwas
wkona, 2007 . 557 c. (MobeanTens KoHkypca y4ebHukos) . Mpun.: ¢. 535-542 . Mpugp MO . B nep .- ISBN
978-5-06-004403-4 (38 ak3)

3. OnekTpoxmmmus. Metoamnyeckue ykasaHus k nabopatopHeiM pabotam/ Cunnens .4, MaspwuH IM.B., OenHncosa T.P.,
XapuToHoBa E.A. - Hab. YenHbl: HYN KDY, 2016, 35 ¢. (200 aK3. Ha Kady. XUMUW U 3KONOrnm)

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', Heo6X0AUMbIX ANs
OCBOEHUS1 AUCLMMNIINHBI (MOaYIs)

OcHoBbl XuMuK. VIHTEPHET-y4ebHMK. - http://www.hemi.nsu.ru/
OneKTPOHHblE pecypcbl Xnummnyeckoro nHetutyta KAY. - http://www.kpfu.ru/main_page?p_sub=12946
OnNeKTPOHHBI y4ebHKK No 0bwel xumun. - hitp://www.chem-astu.ru/chair/study/genchem/

9. MeToguueckue ykasaHusi oisi 06y4yaloLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoMeHoaumm

nekumu B xo4e NEeKLUMOHHbIX 3aHSATUI PEKOMEHLYETCS TWATENbHO KOHCMEKTUPOBATh N3yYaeMblil MaTepumar.
CnenyeT obpalatb BHMMaHNe Ha TEPMUHBI, OOPMYNUPOBKM, PACKPLIBAIOILME COLEPXAHNE TEX UK
VHBIX NMPOLIECCOB, MEXaHN3Mbl XMMUYECKUX PeaKLUA, HOMEHKNATYPY COELUHEHUIA, MPaKTUHECKYHO
3HaYMMOCTb M3y4yaeMblx BONPOCOB.Hannume xopownx coBCTBEHHBIX KOHCMEKTOB NEKLMN - BAXHOE
YCNOBWE YCMEeWHO NOArOTOBKM K 3K3aMEHY.

npaktuyeckue | Nporpamma npakTM4ecknx 3aHsATUI BKNtoYaeT pasbop TeopeTnyeckoro Matepuana v peleHve 3aaau.
3aHATUA Mpwu peleHnn 3anay Hy>kHO 060CHOBbBIBATE KaXAbliA 3Tan peweHns, UCXOAst N3 TEOPEeTNYECKIMX

MONOXEeHU kypca. PeweHns npu HEOHBXOANMMOCTU HY>XHO COMPOBOXAAaTb KOMMEHTAPUSIMUK, CXeMaMK,

ypaBHEHUSIMU XMUYECKMX peakumii. [Mpu paboTe ¢ TepMMHaMm HeobxoamnmMo obpallaTbest K

cnosapsiM, B TOM 4Yucne OOoCcTynHbiM B IHTepHeTe, Hanpumep Ha caiTte http://dic.academic.ru.

Mpwu peleHnn 3anay Ha NPaKTUYECKMX 3aHSATUSX MOXET NoTpeboBaTbCS KaNbKynaTop.

nabopatopHbie| Pabota Ha nabopaTopHbIX 3aHATUSIX NPEANoNnaraeT BbINONHEHNE SKCNEPUMEHTANIbHON YacTu, aHanus
paboTbl 1 0POPMNIEHNE MONYYEHHBIX PE3YNbTATOB, 3alWMTYy NabopaTopHON paboThl, aKTUBHOE y4acTuE B

nmckyccusix. Mpu nogrotoske k nabopatopHbIM paboTaM cnefyeT UCMOoNb30BaTh METOANYECKME

yKasaHus o OMCLWMIVHE, KOTOPbIE BbIAAIOTCS HA 3aHATUS B 9NIEKTPOHHOM BUAE B KOMMbIOTEPHOM

Knacce vunu B yMaxkHOM MCMONHEHWU B OBbIYHO ayAMTOPUN.

K BbINOMHEHWIO 9KCMEPUMEHTANIBHOM YacTu CTyAEeHT LOMyCcKaeTCcs Nocne KONNoKBMyMa, NporpamMma

KOTOPOro U3N0XeHa B METOAUYECKMX YKa3aHUsX K nabopaTopHbiM paboTtam.

camocTos- | CamocTosiTenbHyto paboTy cnefyeT Hauyatb Cpasy Xe Nocne NepBoi NEKUMN 1 NONYYEeHUS

TenbHas yuebHO-MeToaMYeCcKnx MaTepumanos. KOHTPONb pe3ynbTaToB BHEAYAUTOPHON CaMOCTOSTENBHOM

pabota paboTbl Ha Y4EBHbIX 3AHATUSX MOXET NPOXO4MUTb B YCTHOW, MUCbMEHHOI UM CMELIAHHOW ChOpME.
CamocTosiTenbHas pabota CTyLeHTOB Mo Kypcy BKoYaeT B cebst npopaboTKy 1 yCBOEHUE KOHCMNEKTOB
NeKLMiA; n3yyeHne y4ebHo 1 METOONYECKON NMTepaTypbl, BKIOYas MHCDOPMaLMOHHbIE
06pazoBatenbHble PECYpPChl (3NEKTPOHHbIE YYEBHVKN U METOAMYECKME NOCOBMSA); NOArOTOBKY K
nabopatopHbIM paboTam 1 0ChOPMNEHNE OTHETOB; PELIEHUE 3a4a4 U BbINONHEHUE YNPAXHEHWA MO
OCHOBHbIM pasaenam kypca. [py caMocTOSTENbHOM pelleHnn 3a8ay Hy>XHO 060CHOBbIBATb KaXablid
aTan peweHus .PeleHre 3apay AaHHOro TNa Hy>XHO NPoLonXaTth A0 NprobpeTeHns TBepLbiX
HaBbIKOB B UX pelleHnn. PelweHns npu HeobX0AMMOCTM HY>XXHO COMPOBOXAaTb KOMMEHTaPUSMK,
CXEMaMU N PUCYHKaMU, YPaBHEHUSMU XUMNYECKUX PeaKLVIA.

nucbMeHHast | MucbMeHHble paboTbl MPOBOASTCSA MO MHAMBMAYaNbHBIM BuneTtam. MucbMeHHble paboTbl BKIOHAOT

paboTa Kak TeopeTu4eckme BoMpockl, Tak 1 3afa4yn Nno OCHOBHbIM pasnenam kypca. MNpu noarotoeke K
3aHATUSM C pelleHneM 3a4ay MoXeT noTpeboBaTbes Kanbkynsatop. Mpy BoINONHEHUN MUCbMEHHbIX
3a[aHuin CTYOEeHT [NOMKEH NPOLEMOHCTPUPOBATD YMEHME MPON3BOAUTL XUMUYECKME pacHeThl,
COCTaBNSITb yPaBHEHWSI peakuuii, 06 bACHSATb NONyYeHHbIe Pe3ynbTaThl.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PervcTpaunoHHbiii Homep 10289346319 3AE
Crpanuvua 17 n3 19. ___l i VHITI

S OEMALIGH



Mporpamma amcumnamHel "Xumms"; 15.03.05 KoHCTpyKTOpCKO-TEXHOMOrMYeckoe obecneyeHme MawmnHOCTPOUTENbHbIX NPON3BOACTB;
DOLEHT, K.H. (BoueHT) Cunnenb N.41.

Bup pabot MeTtoaunyeckue pekomeHaauum

KOHTpoOnbHas | Mpu BoINONHEHNN 1 0OOPMNEHNN KOHTPONBbHOM paboThl cneayeT NpUAepPXUBATLCS CNeayOLLMX
pabota npasun:

-BCE 3a[a4u [ONXHbI CTPOro COOTBETCTBOBATL BAPMAHTY U OblTb PELLEHbI B MOCNEeN0BaTENbHOCTHU,

yKa3aHHo B TabnuLe BapnaHToB;

-ycnoBusi 3aiay AONXHbI ObITb NepenncaHbl B TeTpaab NoMHOCTLIO;

-pelleHns 3anay JONXHbI cofepXaTtb KpaTkne 06 bACHEHNS 1 KOMMEHTAPWU K BbINONHEHHbIM

apumeTnyecknm OecTBMAM, CCbIKU Ha UCMONb30BaHHbIE NPU PeLleHnn 3aKoHbl 1 Npasuna;

- He06X0AMMO MONb30BATLCS COBPEMEHHON HAyYHOW XUMUYECKO HOMEHKNATYPOIA.

[Mpexne 4eM NpUCTynatb K peWweHno Ton UM NHOM 3aaayu, cnegyeT N3y4ntb TEOPEeTUYeckre OCHOBBI

[laHHOro pasaena u ycBoutb T0T 06 bEM TEOPETMYECKOro MaTepuana, KoTopblii He0bxoaum ans

OCO3HaHHOro peweHns 3anayu. NonesHo 03HaKOMUTLCS C PeLeHUsIMA TUMOBbIX 3a4a4 Y NPUMEpPOB.

TECTUpOoBaHue | B TecToBbIX 3aaHNsX B KaXXA0M BOMPOCE M3 NpeAcTaBNeHHbIX BAPMAHTOB OTBETA NPaBUbHbIN
TOMbKO 0aWH. Ecnu Bam kaxeTcsi, 4To NpaBusibHbIX 0TBETOB Boblie, BoibMpaiTe TOT, KOTOPLIN, Ha
Baw B3arnsin, Hambonee npaBuibHbIA. Hy>XHO 0CcTaBWTb BpeMsi 45isi NIPoBepKu cBoeit paboTbl, 4TOOb
3aMeTUTb U NCNPaBUTb sIBHbIE oWKnBKU. CTPEMMTECH BbIMONHUTL BCE 3a4aHuUs TecTa.

9K3aMeH |_|pVI NnoAroToBkKe K 3K3aMeHy HeobxoOMMO onnpartbcs, npexne scero, Ha KOHCMNEeKTbl nexkuui, a Takxe
Ha NCTOYHUKKN, KOTOPbIE 6bIN UCMOMb30BaHbI npn noaroToeke K na60paTopr|M pa60TaM, onpocy n
TeCTnpoBaHuio. Ok3ameH npoBoOnTCA no 6VII'IeTaM, B Kax oM bunete CcoOoepXunTcsa no osa
TeopeTn4Heckmnx sonpoca 1 ose 3agayn. HaKaHyHe 3K3aMeHa nNpoBOoONTCA KOHCYNbTaLWA.

10. MepeyeHb MHGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKJaouYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHDIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHue gucumnnuHbl "Xumus" npegnonaraeT UCMONb30BaHNE CNeayoWero NporpaMMHOro obecrneyeHns u
WHOPOPMALIMOHHO-CMPaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpayaep Mozilla Firefox

Adobe Reader XI

YyebHo-MeToamYeckas nurepatypa ons LaHHOW OUCLMNANHBI IMEETCS B HANNYMU B 3NIEKTPOHHO-BMBNNOTEYHON crncTeme
"ZNANIUM.COM", pocTyn K KoTopoii npenoctasneH obydatowmmcs. 36C "ZNANIUM.COM" conepxut nponsseneHns
KPYMHEWLWNX POCCUACKNX Y4EHBIX, PYKOBOAUTENER rOCyAapCTBEHHbIX OPraHoB, NpenoaasaTeneil Beaylmx By30B CTPaHbl,
BbICOKOKBANM(PMLMPOBAHHbIX CNEeLManMcToB B pasnnyHbix cgpepax 6usHeca. DoHn 6nbnmotekn cpopMUpoBaH ¢ y4eToM
BCEX M3MeHeHU 0bpa3oBaTe/bHbIX CTaHOAPTOB U BKOYAET y4ebHMKN, y4ebHble nocobus, y4ebHo-MeToanyeckme
KOMMNeKChbl, MOHOrpadouun, asTopedeparbl, AuccepTaumnm, SHLMKIONELNMN, COBAPW U CNPaBOYHNKN,
3aKOHOAATENbHO-HOPMATMBHbIE AOKYMEHTbI, CreunanbHbie Nepuoanyeckme N3gaHns u N3aHus, Bbinyckaemble
usnarenbcTeamu By3oB. B HacToswee Bpemst 35C ZNANIUM.COM cooTBeTcTBYET BCeM TpeboBaHUSM dhenepanbHbix
rocynapcTBeHHbIX 0B6pasoBaTenbHbIX CTaHAapToB Bbicwero obpasoeaHus (PFOC BO) HOBOro NokoneHus.

YyebHo-MeToan4eckas nutepatypa st JaHHOW ANCUMMANHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BUBNIMOTEYHOI cucTeme
NapatenbcTBa "/laHb" , BOCTYN K KOTOPOW npenocTasneH obyyatowwmmesi. 36C NapatenbcTea "MaHb" BKNtoyaeT B cebs
9MEeKTPOHHbIE BEPCUM KHUM n3patenbcTea "flaHb" 1 Apyrux Beoywmx n3natenbcTs y4ebHon nutepatypbl, a Takxe
9NEKTPOHHbIE BEPCUU NEPUOLNYECKUX NU3OAHWUI NO ECTECTBEHHBIM, TEXHNYECKMM 1 T'yMaHUTapHbIM Haykam. 9bC
NapatenbcTea "/laHb" obecneynBaeT LOCTYN K HAYYHOR, y4eBHOM nnTepatype 1 Hay4HbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCuManbHOMY KONMYeCTBY NMPOMUIbHbIX HanpaBneHuii ¢ cobntoaeHNEM BCEX aBTOPCKUX Y CMEXHbIX Mpas.

Y4yebHo-MeToanyeckas nutepatypa ons GaHHOW ONCLUMMNINHBI UIMEETCS B HANMYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenocTasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblit
pecypc "KoHCynbTaHT CTyAeHTa" SBNSETCS 3NeKTPOoHHON BnbnunoTtedHoit cuctemoit (36C), npepocTasnstoweli 4ocTyn
yepes ceTb VIHTEpHET K y4ebHo nutepaType 1 OONOAHWUTENbHBIM MaTepnanam, NpUodpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[loroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHNSM doeaepasnbHbIX FOCYAapPCTBEHHbIX
o0bpasoBaTenbHbIX CTaHAAPTOB BbicWero 06pa3oBaHMst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
4acTn POPMMPOBAHNSA (DOHLOB OCHOBHOW M LOMONHUTENBHOW NNTEPATYPbI.

11. OnucaHue matepuanbHO-TEXHUYecKon 6a3bl, HEOGXOAUMOW ANs OCYLLLECTB/IEHUS 0Opa3oBaTenbHOro
npouecca no gucuunnuHe (Moayno)

OcBoeHue gucumnauHbl "Xumus" npennonaraeT UCNONb30BaAHME CNEOYOLWEro MaTepranbHO-TEXHNYECKOro obecneyeHns:
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MynbTMeouiitHas ayautopusi, BMECTUMOCTbIO Bonee 60 Yenosek. MynbTMeauiiHas ayantopus COCTOUT 13
WHTErPUPOBaHHbIX MHXEHEPHbIX CUCTEM C €OMHOW CUCTEMOW YNPaBAEHUs, OCHALLEHHas COBPEMEHHbLIMU CPELACTBAMM
BOCMPOW3BEAEHNS 1 BU3yanm3auum noboi Buaeo u ayano nHpopMaLmm, NonyyeHnst U nepenadm anekTpoHHbIX
[OKyMEHTOB. TrvnoBas KoMnaekTaums MynbTUMENAHON ayaAUTOPMU COCTOUT M3: MybTUMEOUAHOMO NPOEKTopa,
ABTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, aKyCTUYECKOW CUCTEMbI, @ TakXe MHTEPaKTUBHOM TPUOYHbI
npenonasaTens, BKAoYaWen Ta4-CKpH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEePCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdepeHL-MNKpOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHns obopynoBaHneM, nHTepdoeiicol noakntoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens sSBNSAeTCS KNOYEBLIM 3NIEMEHTOM yNpaBneHNs, 06 beANHSIOWMUM BCE YCTPOMCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONHOLEHHbIM paboynM MecToM npenonasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIErko ynpaensiTb BCEW CUCTEMOW, HE OTX0AS OT TPUOYHbI, 4TO MO3BONSET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHSATNS,
npe3eHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUAbl ayAUTOPHO Harpyskim obydatolmxcs B yAo6HOR 1 [OCTYMHOM
LNsl HUX (OOPME C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00Y4YEHMs, B TOM YAC/E C UCNONb30BAHNEM B
npoLiecce 0byyeHns BCEX KOPMOPaTMBHbIX pecypcoB. MynbTuMeonitHas ayiMTopus TakXe OCHaLLeHa WMPOKOMONOCHbIM
JLOCTYMNOM B CETb UHTEPHET. KOoMNbloTepHOE 060pyi0BAHMEM UMEET COOTBETCTBYIOWEE NULIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

KomnbloTepHbIi knace, npeactaensiowmii coboli paboyee MecTo npenonasatens u He meHee 15 paboymx mect
CTYLEHTOB, BK/HOYAIOWMX KOMNBIOTEPHbIA CTON, CTYN, MEPCOHAbHbIV KOMMbIOTEP, IMLEH3NOHHOE MPOrpamMMHOE
obecneyeHune. Kaxablii KOMNbOTEP UMEET WNPOKOMONOCHLI OOCTYN B ceTb VIHTepHeT. Bce KoMMbloTepbl NOOKIOYEHbI K
KoprnopaTtuneHOW KomnbioTepHon cetn KDY n HaxogaTcs B €4MHOM LOMEHE.

CneumnannsmpoBaHHas naboparopus ocHalleHa 06opynoBaHMeM, He0OX0AMMbIM N5 NPOBeAeHUs nabopaTtopHbix paborT,
NPaKTUYECKMX 3aHSATUIA 1 CaMOCTOSTENbHOM paboThbl N0 OTAENbHBIM AUCLUMIMHAM, a TakXe NPakTUK 1
Hay4Ho-nccneposatensckol pabotel obyyalowwmxcs. Jlabopatopus paccyMTaHa Ha 0OHOBPEMEHHYIO paboTy
oby4alowmxcs akagemMmyeckoin rpynnel 1Mbo noarpynnbl. 3aHATUS NPOBOASTCS NOL, PYKOBOACTBOM COTPYAHMKA
YHUBEpCUTETA, KOHTPONMPYIOLLErO BbINOSHEHME BMAOB y4ebHOM paboThl 1 cobnofeHne npasun TexHUkM 6e3onacHocTy.
KayecTBeHHbI 1 KONMYECTBEHHbIN cocTaB 060pYL0BAHUS 1 PACXOAHBIX MATEPUAIOB ONPeLensieTcs CneLnguKon
0bpa3zoBaTenbHbIX MPOrpPamMm.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| UHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobxo0aMMoCTN B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyouwme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPopMaLnm o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3nnYHbIX NoNb30BaTenei;

- CO30aHNe KOHTEHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/inyHbIX BUOAX 6e3 noTtepun oaHHbIX WK CTPYKTYpPbI,
npenycmMoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/IH TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHns KOHTEHTOM C KnaBuaTtypbl;

- CO3[4aHve BO3MOXHOCTEW AJis 06y4atomMxcsl BOCMIPUHUMATL OLHY W Ty XXE MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMI CyXa NOMyYani MHGOPMALIMIO BU3YaribHO, C HAPYIUEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHUIA, CDOPMUNPYEMBIX
OVUCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin U CUMYNSLUOHHBIX
TEXHONMOIMIA;

- MPUMEHEHVE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTMIA 4N Nepeaayn MHGopMaLum, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboTbl 0By4arolwerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A5 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOAENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4Y€eHUs!, NPOBELEHUS CEMUHAPOB, BBICTYM/IEHUS C AOKNALAMU U 3aALNTbI BEINOSHEHHBIX paboT,
NPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHre AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs opraHmM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIXNTENIbHOCTU caa4m oby4atowmMcst UHBANNOOM UK NINLOM C OrPaHNYeHHbIMU BO3MOXHOCTSIMI
3[00p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOOONXUTENNbHOCTU COoa4n 3a4yéTta nnn aK3ameHa, nposoaovnMoOro B NMUCbMEHHOMN cpopMe, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONMXNTENIbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npu 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.
Mporpamma cocTaBneHa B cootBeTcTBUM ¢ TpeboBaHnsaMu GIrOC BO u y4ebHbIiM nnaHom no HanpasneHuto 15.03.05

"KOHCTPYKTOPCKO-TEXHONOrMYECKOE 0becrneyeHre MaWMHOCTPOMTENBbHBIX MPON3BOLCTB" U NPOCOMIIIO NOATOTOBKYM
TexHOonorns MalwrHOCTPOEHUS .
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