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1. Llenu n 3apauv yuyebHom aucumniamHbl (Moayns)

LUenblo OuUCUMMINHBI ABASIeTCA npuobpeTeHMe CTydeHTaMu 3HaHuiA B obnactm Xxumuu;
thopmMmnpoBaHue pyHOaMeHTaNbHbIX 3HAHUI Mo 0OLIEen, HeopraHNYeCKONn N aHANNTUYECKON XUMUN
YMEHUN N HAaBbIKOB 3KCNEepUMeHTasibHON paboThl.

OcHoBHbLIE 3apa4m PaCKpbIBaAlOTCA Ha OCHOBE U3J10XKeEHNA Tpe6OBaHI/IIZ K 3HaHNAM, YMEHUAM N
HaBblKaM, KOTOPbIM O0J1>KHbI OBJ1af€Tb CTYOEHTDI.

* C(hOPMUPOBATb TEOPETUYECKNIA (PYHAAMEHT COBPEMEHHOWN XMMUN KaK eaMHON, JIOrMYecKn CBSI3aHHOM
CUCTEMbI;

© pacWMpUTb U 3aKpennTb 6a30Bble MOHATUS XUMUK, HeobxoauMmble ANS AafibHEWLIEro U3y4eHus
pa3INyHbIX 061acTell eCTeCTBO3HAHMS;

- chopMUMpPOBaATb YMEHMSA N HAaBbIKM IKCMepMMeHTabHOM paboTbl, CAaMOCTOATENbHOM PaboThl C HAay4YHO-
TeXHNYeCKon nuTepaTypon;

pPa3BnNTb cnocobHoCTN K TBOp4YeCcTBy, B TOM 4ucne K Hay‘-IHO-VICC)'Ieﬂ,OBaTeJ'IbCKOIZ pa60Te, n
Bblpa6OTaTb I‘IOTpeﬁHOCTb K CaMOCTOATENIbHOMY npmo6peTeH|/uo 3HaHUN.
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2. MecTto pucumnaunHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noAroToBkKM (cneuuasbHOCTHU)

OvcunnanHa BXoAUT B NepeyeHb KypcoB 6a30Bol YacTn y4yebHoro nnaHa.

OucunnnmHa Boopy»XaeT NOHATUNHBLIM N KaTEropuHbIM annapaToM Mo 3TOW OTpac/n 3HAHWN
N COOTBETCTBYIOLWEN TEPMUHONIOIrMEN, MPUMEHSeMON B oTpacan. OHa HenocpenCTBEHHO CBSA3aHa C
ancumnanHaMmn:  3KOJIoOrMs, ToBapoBedeHWe W 3KCnepTuM3a OAHOPOAHbLIX rpynn TOBApoOBs,
6e30MacHOCTbL TOBApOB M Cbipbf, CTaHOAPTU3aLMA U CEPTURUKALNS CbiPbSA N NMULLIEBLIX MPOAYKTOB,
YTO A3ET BO3MOXHOCTb PaCLUUPEHUNA MOJSYHYEHHbIX 3HAHWW, YMEHUNA U HaBbIKOB AJIA YCMeLwHOoNn
npoceccnoHasbHON AeATeNbHOCTN N (UIn) NPOAO/IKEHUS MpodeccnoHasibHoro obpa3oBaHus B
MarmcrtpaType.
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3. MNepeyeHb NaHUpyeMbiX pe3ysibTaToOB 00y4YeHus Nno AuCUUNIAnHe
(MOAYynI0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

Mpouecc n3y4yeHnsa gNCLUUMINHBI HanpaBiieH Ha opMUpPOBaHMe cnenyowen(nx) komnetTeHunn(in):

OnkK-2.1 OnpepensieT uenu n 3afavv nNpodeccnoHanbHom
0eaTenNbHOCTN
OnK-2.2 Mcnonb3yeT OCHOBHbIE 3HAHUSA NPOPUIIbHLIX Pa3aesioB

MaTeMaTUYEeCKNX, TEXHNYECKUX N eCTEeCTBEHHO-HaY4YHbIX
ancumnianH (mopynen)

YK-1.1 AHanusnpyeT 3afavy, Bblaenss ee 6a3osble cocTasasiowme,
OCYLLEeCTBJIIET AEKOMMO3ULINIO 3a4a4u

YK-1.2 HaxoanT n KpUTNYeckn aHannsnpyeTt nHpopmauuio,
HeobXxoAUMYI0 A1 pEeLUeHNsA NOCTaBJIEHHOW 3a4a4u

YK-1.3 PaccmaTpuBaeT BO3MOXHbIE BapUaHTbl peLleHns 3agadn,
OLleHVBas X OOCTOMHCTBA U HEAOCTaTKMN

YK-1.4 PaMOTHO, NOrMYHO, aprymeHTMpOBaHHO hopMumpyeT

cobCTBEHHbIE Cy)XXOEeHNA N OLEHKWN. OTnnyaet q)aKTbI oT
MHEHWN, I/IHTepI'IpeTaLI,I/II7I, OLEHOK N T.A4. B paccy>XgeHnax
OPYyrmnx y4aCTHUKOB OeATEIbHOCTU

YK-1.5 OnpepensieT u oueHMBaeT NOCNEACTBUA BO3MOXXHbIX
peLleHnn 3a8a4m
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obiasn
TPYAOEMKOCTb AUCLUNJINHDI

06bemM ancumnavHbl 1 BUObl y4ebHom paboThl Mo o4HOW popMe oby4eHus.

DopMmbl Buabl 3aHATUM WToro 3.e.
KOHTpoONA Yyacos
(konunuec
TBO)
K Jlek J1a6 KPAT KoHTponb CP
Kypc 1 [Cem. 1 1 17 34 0.35 35.65 57 144 4
06beM AnCUNNANHBLI U BUObl y4ebHo paboThl Mo 3a04HON hopMe 0byyveHus.
DopMbl Buabl 3aHATUNM Utoro 3.e.
KOHTponsa Yyacos
(konuuec
TBO)
9K Jlek J1a6 KPAT KoHTposnb CP
Kypc 1 [Cem. 1 1 4 6 0.35 8.65 125 144 4
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5. CTpyKTypa 1 copep>xaHue y4eOHOM U BoCcnuUTaTe/IbHOW AeATesIbHOCTU NpPU peasiu3auum AUCLUUNJINHLI

5.1. CTpyKTypa OANCUUNINHBI A58 04HON hopMbl 0ByYeHUs.

CemMm Paspen pucumniavHbl Hepen Bupabl yuebHOM paboThl, BKJlOYaA caMoCToATesIbHYI0 paboTy u dopMbl TEeKyLLero/npome
f ceme TPyAOeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa Jlek Jla6 npe cpPn KPAT |KoHTpoO CcP C3 ycneBaeMoCTH TeKyLlero
nb (no HepensamMm cemecTpa),
NPOMe>XyTO4HOMN
aTTectauumu (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
1 OCHOBHbIE KJ1aCCbl HEOPraHNYeCKMX COeONHEHWIA. 1-2 2 2 6 [MpoBepka gomaluHero
3afgaHusa. OT4yeT nNo
nabopaTtopHon paboTe.
1 CTpoeHne aToMa 1 Nnepruoanyecknin 3aKkoH. OCHOBHbIe 3-4 P 4 6 [MpoBepka pomallHero
NOHATUNSA O XMMMNYECKOWN CBA3N. 3agaHusa. OT4yeT nNo
nabopaTtopHon paboTe.
1 JHepreTnka u KNHeTnKa XMMN4eCKnx rnpoLeccos. 5-6 P 4 6 Bavu-onpoc. OT4yeT no
XuMunyeckoe paBHoBecue. nabopaTtopHoi paboTe.
O6cyxaeHne ooKNagos.
1 PacTBopbl 1 nx xapakTepuctuka. Teopusa 7-8 P 4 6 [MpoBepka pomallHero
3/1eKTPOANTUN-YeCKoW anccoumaunmn. CunbHble 3agaHusa. OT4yeT nNo
cnabble 31eKTPOINThI. nabopaTtopHou paboTe.
1 PaBHOBecue B pacTBopax rugpoausyrowmxca conen n | 9-10 P 4 6 Bavu-onpoc. OT4yeT no
B ByhepHbIX pacTBOpax. nabopaTtopHoi paboTe.
O6cyxaeHne ooKNagos.
1 KomnsieKcHble coegnHeHus. 11-12 2 4 6 [poBepka gomaluHero
3agaHusa. OT4yeT nNo
nabopaTtopHon paboTe.
1 OKNCANTENBHO-BOCCTAHOBUTESIbHbBIE MPOLLECCHI U UX 13-14 2 4 6 [MpoBepka gomaluHero
XapakTepucTuka. 3agaHusa. OT4yeT no
nabopaTtopHon paboTe.
1 DNeKTposIN3 pacTBOPOB M pacrnjaBoB. YpaBHeHMe 15 P 4 6 Bavu-onpoc. OT4yeT no
HepHcTa. Koppo3nsa meTannos. nabopaTtopHoi paboTe.
Ob6cyxaeHne ooKNagos.
1 O6uime cBoNCTBa MeTasJIOB 1 HEMETAJJIOB. 16 1 4 9 [MpoBepka gomaluHero
3agaHusa. OTyeT no
nabopaTtopHon paboTe.
1 MpomMexxyTo4YHasa aTTecTayns: 3K3aMeH B YCTHON 17 0,35 35,65
dopme.
UTOro: 17 34 0.35 35.65 57
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5.2. CTpyKTypa OUCUNNINHBI AN 3a04HOW hopMbl 0byveHus.

Cem Paspen pucumniamHbl Bupbl yuebHoM paboThl, BK/lOYasA caMoOCToATEesIbHYI0 paboTy n
TPYyAOoeMKOCTb (B yacax)
Jlexk Jla6 ne cPn KPAT |KoHTpo CP Cc3
Nb
1 2 4 5 6 7 8 9 10 11
1 OCHOBHbIE KJ1aCCbl HEOPraHNYeCKMX COeANHEHWIA. 1 15
1 CTpoeHne aToMa 1 Nepruoamnyecknin 3akoH. OCHOBHbIE MOHATUSA O XUMNYECKOWN CBA3N. 1 15
1 JHepreTnka n KNHeTUKa XMMN4eCKnUx npoLeccos. XmMmn4eckoe paBHoBecHe. 1 15
1 PacTBOpbl 1 X XapaKTepucTunka. Teopus 31eKTPoanTU-4eckom auccoumaumm. CnnbHble n cnabole 1 1 15
3/1EKTPOUTHI.
1 PaBHOBecue B pacTBOpax rmapoamn3yLmnxcsa conen n B bydepHbix pacTBopax. 1 15
1 KoMnnekcHble coeanHeHus. 1 15
1 OKNCANTENIbHO-BOCCTAHOBUTEJIbHbIE MPOLLECChl U UX XapaKTepUCcTuKa. 1 10
1 3N1eKTpo/sIn3 pacTBOPOB M pacrnaBoB. YpaBHeHne HepHcTa. Koppo3ns MeTasoB. 1 15
1 Obuw e cBOWMCTBA METaJIJIOB N HEMETAJIJI0B. 1 10
1 MpoMeXyToYyHaa aTTecTaums: 3K3aMeH B YCTHOM hopMe. 0,35 8,65
UTOro: 4 6 0.35 8.65 125
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5.4. Copep>XaHue pa3gesioB gucumnauHbl (Moayna) «XuMmusa», obpasoBaTesibHble TEXHONIOTUM

JIEKLIMOHHBIN KypC

Cem HaumeHoBaHue TeMbl TpynoeMkocTb (4achl) Copep>xaHue dopmMUupyemMblie Pe3ynbTaTbl OCBOEHMUSA OO6pasoBaTesibHble
AUCLUNJINHDI [o]::Je) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TeXHONI0rMu
1 2 3 4 5 6 7 8 9

1 OCHOBHbI€ KJ1acChl OCHOBHbI€ KJ1acChl OMNK-1.1; OMNK-1.2; OMNK-2.1; | 3HaTb: COCTaB Ka)Xaoro Cnanpg-nekums
HeopraHn4eckunx HeopraHuyeckux sewecTts. |OlMNK-2.2 KJlacCa BeLLecTs,

COeONHEHMI. OKcupbl: cocTas, CTpoeHMe, Knaccungukaumto,

CBOWCTBA, NosyyYeHue, PuU3nYecKme n XxmMmn4eckmne
HOMEHKaTypa; KNCNOTbI: cBoicTBa. YMeTb:
COCTaB, CTPOEHME, COCTaBNATb hopMy bl
CBOWCTBA, NosyyYeHue, BELWEeCTB U ypaBHEHMNSA
HOMeHKaTypa; XUMUYECKNX peakLumnii,
rMAPOKCUAbI: COCTaB, XapaKTepn3yoLwmx
CTpO€Hue, CBONCTBA, XUMNYECKNe CBONCTBA 1
rnony4yeHne, HOMeHKNaTypa; cnocobbl nonyyeHus.
COJIN: COCTaB, CTPOEHME, BnaneTtb: HaBblkaMu
CBOWCTBA, NMoJly4yeHue, 0606ueHNa Nony4eHHoN
HOMeHKaTypa. WHopmMaumu.

1 CTpoeHune atoMa un CTpoeHune atoMa un OlK-1.1; OMNK-1.2; OMNK-2.1; | 3HaTb: OCHOBHbIE Cnanpg-nekums, Jlekumnm-
nepuoanyecKnin 3aKoH. nepuoanNyYeCcKnin 3aKoH. OMnK-2.2 MoJIOXKEHNS 3aKOHOB BU3yanusaunm
OCHOBHbIE MOHATUSA O OCHOBHbIE KBaHTOBOW MeXaHUKWU,

XUMNYECKOWN CBA3MN. KOJINYECTBEHHbIE KBaHTOBbLIE YMC/a, 3aKOHbI
XapaKTepUCTMKKN aToOMa. 3anoJIHEHWS 3JIEKTPOHaMM
KBaHTOBO-rpagunyeckne 3N1EKTPOHHbIX YPOBHEN;
OpPMYJibl 3/IEMEHTOB. pPa3HOBUAHOCTU CBA3EN U
Mepuognyeckasa cncrema, X XapaKTEPUCTUKUN. YMETb:
KaK rpaguyeckoe pasnuyaTb Nnepmnoabl,
oTpakeHune rpynnbl, MOArPynmnbl,
rnepuoanyeckoro 3akoHa. CeMeNCTBa 3JIEMEHTOB;
Buabl XuMM4eCckom CBSA3N K COCTaBAATb KBAaHTOBO-
CTPOEHNE MOJIEKY . rpacdunyeckmne hopmy bl
KoBaneHTHasa CcBA3b: 3/IEMEHTOB; COCTaBNATb
nonsipHas, HernonsapHasa n 3/IeKTPOHHbIE U
NX XapaKTEePUCTUKMN, CTPYKTYpHble hopMy bl 1
obpa3oBaHue CBA3N. n3obpaxxaTb
MoHHasa cBA3b. MPOCTPaHCTBEHHOe
MeTannnyeckas cBs3b. CTPOEHNE MOJIEKY .
BopoponHas cBA3b. BnapeTb: HaBblkaMu cbopa

M aHaan3a nHgopmMaumnm.
1 JHepreTnka n KNHeTUKa OcHoBHble 3akoHOMepHocTHK | OMNK-1.1; OMNK-1.2; OMNK-2.1; | 3HaTb: npoLueccsl Cnang-nekuuns, Jlekuymn-

XNMNYeCKnX npoLeccos.
XnMmn4yeckoe pasHoBecue.

NpoTEeKaHNA XUMUYECKNX
peakunn. 3akoH Necca n
CNeacTBuUs U3 Hero.
Pac4eTbl no
TEPMOXNMUNYECKNM

OlnK-2.2

NpoOTEeKaHNSA XUMUYECKNX
peakuun, cneacTems U3
3akoHa lNecca n meTOAUKY
pac4eTa rno HUM; opMyibl
015 pacyeTa CKoOpoCTu

BU3yannsayunnm
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Cem HauMmeHOBaHue TeMbl TpyaoeMKocTb (4achl) Copep>xaHue dopmMUpyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o 1210} 390 0390 KOMNeTeHuuu (3HaTb, YyMeTb, BJIafAeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

ypaBHeHuaM. MNoHaTre 06
SHTPOMUN N SHTaNbMNUN.
SHeprusa 'mbbca.
CTaHpapTHble
TepMoanHaMn4eckne
BeNNYUHbI. KnHeTuka
XMMUNYECKMX NPOoLILeCCOB.
CKOpOCTb peakuum B
rOMOreHHbIX U
reTeporeHHbIX cucTeMax u
aKTopbl, BAMSAOLWME Ha
Heé. Buabl KaTanumsa.
XnMmu4yeckoe paBHoBecue u
cnocobbl ero cMeLleHuns.

peakuunun, 3aKoH
0EeNCTBYOLWMX Macc,
npuHumn Jle-lWaTenbe.
YMeTb: NONb30BaTLCS
Tabnnuamn cTaHoapTHbIX
3/1eKTPOAHbIX NOTEHLNaN0B
SHTaNbMUN N SHTPONUK;
onpenensaTb TUMN CUCTEMBI,
B KOTOPOW NpomncxoamnT
XMMUYECKas peakLus;
BblAenATb hakTophbl,
BNSOLLME Ha ee CKOPOCTb.
BrnaneTb: MeToaMKaMu
onpegeneHns CKopocTu
XWMUNYECKON peakumnm B
3aBMCUMOCTU OT YCNOBUN
peakuuun; HaBbikaMu cbopa
n 06paboTkM NHopMaLnn.

PacTBopbl U nx
XapakTepuctuka. Teopus
3NEeKTPONNTU-YEeCKOoN
anccouvaumn. CusbHble 1
cnabble aNeKTPONTHI.

Obuiee npepcTaBaeHne o
pacTBoOpax; npouecc
pacTBOpPEeHNnS.
PacTBOpuMOCTb BELLECTB.
Ocmoc. 3amep3aHue n
KUneHne pacTBOpPOB.
PacTBOpbl 31€KTPOINTOB.
Teopus
3NEKTPONNTNYHECKON
ounccounaumnn. CunbHble n
cnabble 3N1eKTPOSINTbI N UX
OCHOBHbIE XapaKTePUCTUKN.
MNoHHas cnna pacTBOpOB.
KoHCTaHTbI gnccounauymn.
3akoH pa3baBneHus
OcTBanbAa.

OlK-1.1; OMNK-1.2; ONK-2.1;
OlnK-2.2

3HaTb: Teoputo
pacTBOpEHUS BELLECTB;
haKTopbl, BAMSAOLWME Ha
pPacTBOPUMOCTb BELLECTB;
Teopuio C. AppeHnyca;
dopmMynbl 4ns
onpeaeneHns cteneHn
auccounaunm
3NEeKTPONNTOB. YMETb:
onpenenaTb KOHUEHTpauum
BeLecTB Mo opmysiam;
NnoJsib30BaTbCsA TabANYHbIMUN
3HaYeHnaMmn

36y NNMOCKONNYECKNX 1
KPUOCKOMNYeCKmnx
NOCTOAHHbIX. BnapeTs:
HaBblkaMWN NPUrOTOBNAEHUSA
pPacTBOPOB pPa3/IN4YHON
KOHLLeHTpaunwn; pa3inyaTtb
CunbHble 1 cnabble
3NEeKTPONNTHI,
NCNoNb30BaTb MOHATUSA
WOHHOW CuJibl pacTBopa 1
KOHCTaHTbI Auccoumaumu;
HaBblkamMu onpeaeneHns pH
pacTBopa.

Cnanpg-nekums

PaBHOBecue B pacTBopax
rMAPOSN3YIOLLINXCS CONel n
B ByhepHbIx pacTBOpax.

NoHHble peakuun B
pacTBopax. Peakuun
WOHHOro obMeHa. MIoHHo-
MOJIEKYIIPHbIE YPaBHEHMS.

OMnK-1.1; OrK-1.2; OMNK-2.1;
OlK-2.2

3HaTb: Teopuio
pacTBOPEHNA BELLLECTB;
daKTopbl, BAVSAOLWME Ha
pacTBOPUMOCTb BELLECTB;

Cnanpg-nekuuns
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Cem HauMmeHOBaHue TeMbl TpyaoeMKocTb (4achl) Copep>xaHue dopmMUpyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o 1210} 390 0390 KOMNeTeHuuu (3HaTb, YyMeTb, BJIafAeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

Peakuun c obpasoBaHuem
ocafKka.
[a3oBblgennTesbHble
peakuuun. loHHOe
rnpounsseneHve BoAbl.
BogopopHbii nokasaTesb.

Teopuio C. AppeHunyca;
dopmysibl AN
onpegeneHns cteneHun
auccounauunm
3JIeKTPOJINTOB. YMETb:
onpenenaTb KOHUEHTpaummn
BeLecTB no opmysiam;
Nnonb30BaTbCA TabaN4HbIMU
3HavYeHuaMun

36y NNMoCKONMYECKNX n
KPUOCKOMNYeCKmnx
NOCTOAHHbLIX. BriageTs:
HaBblKaMWN NPUrOTOBNEHUSA
pacTBOPOB pa3sINyHOMN
KOHLIeHTpauuun; pas3imyaTtb
CUNbHbIE N cnabble
3N1EeKTPONAUTHI,
NCMNosb30BaTb MOHATUSA
WOHHOWN CU/bl pacTBopa 1
KOHCTaHTbl Anccoumaumm;
HaBblkamMu onpegeneHns pH
pacTBopa.

KomnsieKCcHble coegnHeHus.

KoopanHaunoHHble
coeanHeHusi. OCHOBHble
MoONI0XKEHUNS
KOOPANHALUMOHHOW Teopuun.
OCHOBHbIE TUMbI U
HOMeEHKaTypa

KOMMJIEKCHbBIX COeANHEHWNNA.

N30Mepunsa KOMMNNEKCHbIX
coegnHeHun. Mpupogaa
XUMUYECKON CBA3N B
KOMMJIEKCHBbIX
COeINHEHUSAX.
YCTON4YMBOCTb
KOMMJIEKCHbIX COeQNHEHWNIA
B pacTBOpax.

OMNK-1.1; OMK-1.2; OMNK-2.1;
OMnK-2.2

3HaTb: Teopuio BepHepa,
HOMEHKNaTypy
KOMMJIEKCHbIX BELLLECTB,
KOOPANHALMOHHYIO CBA3b.
YMeTb: onpenenaTtb
KOHCTaHTY CTOMKOCTU n
HeyCTOMN4YMBOCTM
KOMTMJIEKCHBIX COeANHEHWNIA.
BnageTb: HaBblkaMu
NnoJly4eHNs KOMMJIEKCHbIX
coefNHEHUN.

Cnang-nekuus, Jlekunmn-
BU3yasinsaumnm

OkucnnTenbHo-
BOCCTaHOBUTEJIbHbIE
npouecchl u nx
XapakTepucTumka.

OKncAnTenbHo-
BOCCTAHOBMUTEJIbHbIE
peakunun. OCHOBBbI
3neKkTpoxumMmmn. OKncneHmne
N BOCCTaHOBJIEHME.
Knaccngukaumns
XUMNYECKNX peakLUun.
CocTaBrieHne ypaBHEHUN O
KUCANTENbHO-
BOCCTAHOBMUTEJIbHbIX
peakunn. Ba>kHenwne

OMNK-1.1; OMK-1.2; OMNK-2.1;
OMnK-2.2

3HaTb: Teoputo OBP, cxembl
noBefeHNs Ba)KHEMLWNX
OKNCIUTenNen B pacTBopax
C pa3HbIM 3HavYeHnem pH.
YMeTb: onpenenaTb
npoaykTbl OBP, cocTaBnsaTb
cxembl OBP. Bnagetsb:
MeToAaMu 3/1IeKTPOHHOro
6anaHca n nonypeakummn
ons nopbopa
KoappuumeHTos B OBP.

Cnanpg-nekums
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achl) Copep>xaHue dopmMUpyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [0 :]0] 390 0390 KOMNeTeHuuu (3HaTb, YyMeTb, BJIafAeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
OKUCUTENN 1
BOCCT@HOBUTENN.
DNeKTpOosIn3 pacTBOPOB U CyLLHOCTb 3/1eKTposn3a. OlMK-1.1; OMNK-1.2; OMNK-2.1; | 3HaTb: NpaBuna paspagkn | Cnanpg-nekuns, Jlekunm-
pacnnasoB. YpaBHeHUue DNeKTPOoIn3 pacrnjaBoB U OnK-2.2 MOHOB Ha KaToe n aHone, |(Bu3yanusauuu
HepHcTa. Koppo3us pacTBOPOB. 3aKOHbI CTaHOapTHbIE 3JIeKTPOAHbIe
MeTaJsIoB. 3/1eKTponm3a. Xumnyeckne noTeHuwnanbl, pag
WCTOYHUKWN IHEPrun Hanps>XeHWn MeTassoB.
[anbBaHNYeCckKune YMeTb: onpenensitb
3/1eMeHTbl. DNEeKTPOAHblIe peasibHble noTeHunanbl
rnoTeHunanbl 1 pPasINYHbIX CUCTEM,
3/IEKTPOABMIKYLLNE CUSIbI. NCMoNb3ys ypaBHEHME
Pag Hanps»keHnn HepHcTa; cocTaBnATb
MeTasoB. Koppo3us CXEMbl pa3/INYHbIX TUMOB
MeTaJlJIoB. KOppO31u MeTaJsloB.
BnapeTtb: HaBblkaMu
COCTaB/IEHUNA NPOCTENLNX
rasibBaHNYeCKMX
3/1IEMEHTOB.
Ob6uine cBONCTBA MEeTa0B MeTannbl n ux BaxxHenwmne |OlMK-1.1; OMNK-1.2; OMNK-2.1; | 3HaTb: MOJIOXKEHNE Cnanpg-nekums
M HeMeTaJ/1oB. coeiIHeHNA. OnK-2.2 MeTaJIJIOB U HeEMeTaJ1/10B B
XapaKTepucTmka MeTanioB nepnoan4yeckon cucteme n
rnaBHbIX N MOBOYHbIX CTpOeHue nx aToMOB.
noarpynn: ocobeHHoCTN OcobeHHOCTN CTPOEeHMNS
CTpPOEHUs aTOMOB aTOMOB 3JIEMEHTOB
MeTaJIJIOB FNaBHbIX rnaBHbIX N MOBOYHbIX
nogrpynn. HemeTannibl N nx noarpynn. Ymersb:
Ba)KHenLwmne coeguHeHns. COCTaBNATb YpaBHEHUSA
DU3NYEeCKNE N XMMmn4eckmne XUMNYECKUX peakuunm,
CBOMCTBa HEMETaJJI0B. XapaKTepusyrLwmx
Mono>xxeHns HemeTasnsoB B Ccnocobbl X NONyYeHUs n
nepuognyeckon cucteme. cBoucTBa. BnageTb:
[Mony4yeHne HemeTasNoB. HaBblKaMU BbINOJIHEHUSA
XUMUYECKNX peakLuunii,
XapaKTepu3yLwmx nx
CBOWCTBA.
MpomMexyTo4yHas
aTTecTauuns: sK3aMeH B
yCTHOW dhopMe.
NTOlO: 17 4
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5.5. MpakTuyeckue 3aHATUA, UX HAMMEHOBaHUe, coaep>XaHue n obbveM B Hacax

Y4eOHbIM MJIaHOM He NpeayCcMOTPEHO

CHMyﬂ’II.I.VIOHHbIe 3aHATUA, UX HaUMeHOBaHue, coaep>XaHue m obbeMm B yacax

Y4eb6HbIM MJIaHOM He NpeaycMOTPEHO

5.6. JlabopaTopHblie 3aHATUA, UX HAUMEHOBaHMe U 06beM B Yacax

CemMm Ne pazpena pMCUUNIIUHDbI HaumeHoBaHue nabopaTopHbix paboTt 0O61beM B Hacax
o®0 3P0 0390
1 2 3 4 5 6
1 OCHOBHbIe KJ1aCCbl HEOPraHNYeCKNX Knaccel HeopraHn4yeckux BelecTB: OKCUAbl, OCHOBaHUSA, KMCJ10TbI, COJIN. 4
COeIIHEHNN.
1 CTpoeHve aToMa 1 NepuoamnyecKnin 3aKoH. KBaHTOBO-rpauyeckne gopmybl pas/INyHbIX aTOMOB. DJIEKTPOHHbIE, CTPYKTYPHbIE 1 4 1
OCHOBHbIE€ MOHATUSA O XUMNYECKOW CBA3M. MPOCTPAHCTBEHHbIE DOPMYJibl MOJIEKY .
1 JHepreTnka n KUHeTUKa XMMNYECKNX TepMoOMHaMmn4Yeckmne pacHeTbl MO YPaBHEHUAM XMMUYECKUX peakuni: SHTanbnunsa, SHTPONnS, 4 1
rnpoeccos. XMMn4yeCckoe paBHoBecuHe. 3Heprus N'mbbca. CKOPOCTb XMMMNYECKUX PeaKLINA, XMMUYECKOe paBHOBECHKE.
1 PacTBOpbl U UX XapakTepucTuka. Teopus MpuroToBsieHNE PacTBOPOB Pa3/IMYHOM KOHLIEHTpaLUW. 4 1
3NEeKTPONUTU-4eckon anccounaummn. CuibHble 1
cnabble 3NeKTPOsINThI.
1 PaBHOBecue B pacTBopax rmaposm3yoLLnxcs Fmpponuns conen. OnpepenexHne pH BydhepHbIX pacTBOPOB. 4 1
conen n B bydhepHbIX pacTBOpax.
1 KoMneKCHble COeANHEHNS. KoopAnHaLUVOHHbIE COeaNHEHUS. 4 1
1 OKNCANTENbHO-BOCCTAHOBUTEJIbHBIE MpoLecchl | OKUCNTENbHO-BOCCTAHOBUTESIbHBIE PeaKLUK. 4
1N NX XapaKTepUCTuKa.
1 D1eKTPO/IN3 pacTBOPOB U pacnsiaBoB. DNEeKTPOIN3 pacTBOPOB M pacniaBoB. 4
YpaBHeHne HepHcTa. Koppo3us meTasios.
1 O6Lme CBONCTBA METaIJIOB U1 HEMETaJIJI0B. MeTansbl 1 HEMeTasnsbl, X CBONCTBA. 2 1
1 [MpomexxyTo4yHaa aTTecTauus: 3Kk3aMeH B
YCTHOWN chopme.
NTOro: 34 6

5.7. MpuMepHasa TeMaTUKa KYpPCOBbIX NPOeKTOB (paboT)

KypcoBble paboTbl y4ebHbIM NJaHOM He NpeayCMOTPEHbI.
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM caMmocToaTesibHON paboThbl CTYNEHTOB

Cem Paspensbl u TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bemM B 4acax
CaMOCTOATEJIbHOIO U3y4eHus usyyeHus BbINOJ odO 30 030
HeHusA
1 2 3 4 5 6 7
1 OCHOBHbIe KJ1acCbl HEOPraHNYeCKNX [eHeTn4yeckasn CBA3b: COCTaB/IEHNE CXeM. 2 6 15
COeIHEHNN. Hepens
1 CTpoeHve aToMa 1 NeprnoanyecKnin 3aKoH. XapaKTepucTnka 3/IeMEHTOB MO MOJIOXKEHWNIO B MEpUOANYeCcKon cucTeme. 4 6 15
OCHOBHbIE€ MOHATUSA O XUMUYECKOW CBA3M. OnpepenieHve BUaa CBSA3N B pa3/INYHbIX COeUHEHNAX. Hepens
1 JHepreTnka n KUHeTUKa XMMNYEeCKNX PelleHune pacyeTHbIX 3aaa4y. PeweHne 3aga4y Ha onpeaesieHne CKopocTu n 6 6 15
rnpoueccoB. XMMmn4eckoe paBHoOBecCKe. CMeLlleHne XMMNMYecKoro paBHoBecus. Hepens
1 PacTBOpbl 1 UX XapakTepucTuka. Teopus PelwweHve 3agay Ha onpeeneHne pasinyHbliX BUAOB KOHUEeHTpauun. OnpegeneHne 8 6 15
3NEeKTPONUTU-4eckon anccoumaummn. CubHble U | MOHHOW aKTUBHOCTU PacTBOPOB, CTEMEHM N KOHCTaHTbl Auccoumnaunu. Hepens
cnabble 3N1eKTPOINThI.
1 PaBHOBecue B pacTBopax rmaposm3yoLnxcs CocTaBrieHMe CXeM pas/inyHbIX TUNOB rmaposan3sa. PelleHre 3agay Ha onpegeneHue 10 6 15
conen n B bydhepHbIX pacTBOpax. pH 6ydepHbIX pacTBOPOB. Hepens
1 KoMneKcHble coeanHeHus. BbinosiHeHMe 3ajaHunin Ha onpeaeneHne CTPYKTYPbl KOMMNEKCHbIX COeQUHEHNNA. 12 6 15
PelleHune 3a8a4 Ha HaxoXAeHNe KOHCTaHTbl YCTONYNBOCTU. Hepens
1 OKUCNTESIbHO-BOCCTaHOBUTENbHbIE NpoLuecchl | OKUCNTESIbHO-BOCCTaHOBUTEIbHbIE NPOLLECCHI U NX XapaKTepucTuka. 14 6 10
M NX XapakTepuCcTuKa. Hepens
1 D1eKTPosIN3 pacTBOPOB U pacnsiaBoB. DNeKTpOoJsIn3 pacTBOPOB U pacnsaaBoB. YpaBHeHue HepHcTa. Koppo3nsa MeTansnos. 15 6 10
YpaBHeHVe HepHcTa. Koppo3us MeTasi1oB. Hepensa
1 O6uine cBOMCTBA MeTaslJIOB U HEMETaslJIoB. O6Lve CBONCTBA MeTaslJIoB U HEMETaJIJI0B. 16 9 15
Hepens
1 [MpoMeXxyTo4yHaa aTTecTaumnsa: 3K3amMeH B 17
yCTHOWN hopme. Hepens
UTOro: 57 125
5.9. KaneHpapHbin rpacduk BocnuTaTeNbHOW paboThbl N0 AUCUMNJIMHE
Moaynb HJaTta, MecTo npoBeneHus HasBaHue meponpuaTusa dopmMa npoBepeHns OTBeTCTBEHHbIW JocTuxeHusn
MeponpuaTus obyualowmuxcs
Mogaynb 3 YyebHo- OkT56pb, PIEOY BO MeHpOeneesckne 4TeHUs. Kpyrnbin cton CtanbHas M.N. OlMK-1.1; ONK-2.1; ONK-1.2;
nccnepoBaTesibCKkas n «MI'TY», Kathenpa XumMnun u (vHanBMAayanbHoO- OrlK-2.2;
Hay4Ho-uccnegosatesibckaa | PXMU. rpynnosas).

NEeATENIbHOCTb
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyalowmMxca no gucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue

CcblsIKa

CranbHasa, M.WN. (Mankonckuin rocy 8apCTBEHHbIA TEXHOIO0MN-
Yeckunin yHnBepcuTeT). JlabopaTopHbIA NPaKTUKYM MO XUMUN
[9nekTpoHHbIN pe-cypc] : y4yebHoe nocobue / M.U. CTanbHas.
- Manikon : b.n, 2021. - 104 c.

http://lib.mkgtu.ru:8002/libdata.php?id=2100053738

54(07) C 41 Cunyko, H.O. (Mankonckuimn rocygapCTBEHHbIN
TEXHOJIOrNYeCKnUn yHmBepcuTeT). XuMusa : y4ebHoe nocobue /
H.O. Cnyko, M.WU. CtanbHasg. - Mankon : MarapuH O.I'., 2017.
- 300 c. - Mpwun.: c. 281-293. - 3b Hb MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2100048756. -
Pexxum pocTyna: 4S5 aBTOPM30B. NOJb30BaTeNEN. -
Bubnnorp.: c. 280 (24 Ha3B.). - ISBN 978-5-91692-442-8

http://lib.mkgtu.ru:8002/libdata.php?id=2100048756

6.2. JiuTtepaTypa gna caMmocTosTesibHOM paboT

HasBaHue

CcblnKa

XKonHuH, A.B. Obwasa xumnsa : y4yebHumk / XonHuH A.B. ; nopg
pen. B.A. MNonkosa, A.B. XXonHuHa. - Mocksa : T0TAP-
Megwna, 2014. - 400 c. - 9bC KoHcynbTaHT cTyaeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970429563.html
. - Pexxnm pocTtyna: no noanucke. - ISBN ISBN
978-5-9704-2956-3

https://www.studentlibrary.ru/book/ISBN9785970429563.htm
I

MBaHoB, B. I'. HeopraHnyeckas xmmus : KpaTkun kypc / B. .
MBaHoB, O. H. leBa. - MockBa : KYPC : UHOPA-M, 2025. - 256
C. - ISBN 978-5-905554-60-5. - TeKCT : 3neKTpPOoHHbIN. - URL:

https://znanium.ru/catalog/product/1946193

https://znanium.ru/catalog/document?id=453647

Encdumos, B. . OcHoBbI 0bwen xmuMmum : y4yebHoe nocobue /
B.W. Endomumos. — 2-e n3g. — Mocksa : NHOPA-M, 2024. —
256 c. — (Bbiclwwee obpa3oBaHue: bakanaspuaT). - ISBN
978-5-16-010066-1. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2127282

https://znanium.ru/catalog/document?id=438582

KomnnekcHble coefnHeHNs. Teopusi MONeKyNAPHbIX
opbuTanen : TecTbl / cocTaButenu: M.M. MNeTtposa, E.M.
3yeBa, A.M. Ky3Heuo0B. - Ka3aHb : Ka3aHCKU HauMOHabHbIN
nccnenoBaTeNbCKUN TEXHONIOrNYeCckuin yHusepcuteT, 2016. -
44 c. - 5bC IPR Books. - URL:
http://www.iprbookshop.ru/61864.html. - Pexxum pgocTtyna: no
noanucke. - ISBN 2227-8397

http://www.iprbookshop.ru/61864.html

Monkos, B.A. Obwasa xumns : y4ebHuk / Nonkos B.A.,
My3akos C.A. - MockBa : [90TAP-Megawua, 2010. - 976 c. - 9bC
KoHcynbTaHT cTyaeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970415702.html
. - Pexxum pgocTtyna: no nognucke. - ISBN ISBN
978-5-9704-1570-2

https://www.studentlibrary.ru/book/ISBN9785970415702.htm
I

54(075.8) I' 54 'nnuka, H.J1. Obwasn xumuns : y4ebHoe
nocobue / H.J1. FnuHka. - U3a. cTep. - MockBa : KHOPYC,
2012. - 752 c. - Npun.: c. 721-724. - b Hb MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2000019621. -
Pexxum pocTyna: cogepr>kaHue. - bubnuorp.: c. 725-726 (41
Ha3B.). - IMeH. yKa3.: c. 727-728. - NpenM. yka3s.: c. 729-746.
- ISBN 978-5-406-02149-1

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+029
6C8

Y4yebHO-MeTOANYECKNE MaTEPUasbl 418 CaMOCTOoATENbHOM paboThl 06yYatowmxcs n3 Yyncna
WHBaNA0B N NNL, C OFpaHUYEHHBLIMM BO3MOXKHOCTAMU 340poBbs (OB3) npepocTtaBnsatoTcsa B popmax,
afanTMPOBaHHbIX K OrpaHUYeHNAaM NX 340P0BbA U BOCMPUATUS MHOpMaLnn:

ONs VL C HapyLWeHMAMUN 3peHuns:
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B NevyaTHon hopMe yBEMYEHHbLIM LWPUEHTOM,
B hopMe 3/1IeKTPOHHOI0 JOKYMEHTa,

e B popMe ayaunocpanna,

B NnevyaTHon popMe Ha s3blke bpanns.

ANns nuu C HapylweHuaMmu cnyxa:

e B revyaTHOW chopme,
e B (hopMe 3/IeKTPOHHOr0 OOKYMEHTa.

Ons nuuy, ¢ HapyweHWAMN ONOPHO-ABUraTeNIbHOro annapaTa:
e B nevyaTHom opme,

¢ B (DOPME SNEKTPOHHOIr0 LOKYMEHTA,
e B popMe ayanocpanna.
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7. ®OHA OUEHOYHbIX CPenAcTB A1 NPOBeAeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

7.1. NepevyeHb KOMMNETEHLUN C YyKa3aHMeM 3TanoB ux (popMMpoBaHUs B NpoL,ecce 0CBOEHMUS
obpasoBaTesibHOW NPOrpaMMmbl

Stanbl GOPMUPOBAHUA KOMNETEHL UM HaumeHoBaHue y4yebHbIX
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCUUNJINH,
(e L:>To) 390 03%0 cdopmMupyoue
KOMNeTeHUMUM B npouecce
OCBOEHMUSA
obpasoBaTesibHOM
nporpamMmmel
OMNK-2.1 OnpepgenseT Ueau 1 3agavym NpohecCnoHasibHON AesATesSIbHOCTH
5 7 Teopunsi CUCTEM N CUCTEMHbIN
aHanau3
3 5 MaTepuanoseneHve
3 3 MexaHuVKa 1 TEXHOJ10rn
1 1 Xnmus
4 4 OpraHun3aymnoHHO-
yrnpaBJieHYecKasa npakTuka
6 6 TexHonornyeckas (Mpovsson
CTBEHHO-TEXHOoJIornyeckas)
npakTuka
8 9 MpeponnaomMHas npakTuka

OMNK-2.2 Ncnosib3yeT OCHOBHbIE 3HAHUSA NPOMUIIbHBLIX Pa3AesloB MaTEMATUYECKUX, TEXHNYECKNX N eCTEeCTBEHHO-Hay4YHbIX
ANCuMnInH (Mmoaynen)

5 7 Teopuns CUCTEM N CUCTEMHbIN
aHanu3

3 5 MaTepuanosegeHue

3 3 MexaHVKa 1 TeEXHOJIornn

1 1 Xnmus

4 4 OpraHn3aunoHHO-
yrnpaBJieHYecKasa npakTuka

6 6 TexHonornyeckas (npovsson
CTBEHHO-TEXHOJIornyeckas)
rnpakTuka

8 9 MpeaanniaoMHas NnpakTuka

YK-1.1 AHanun3npyeT 3agady, Bblaensas ee 6a3osble COCTaBAAOLWME, OCYLLECTBASET 4eKOMMNO3ULMIO 3a4a4um

2 2 KoHuenuun coBpeMeHHoro
eCTeCTBO3HaHMs

12 12 MaTemaTuka

7 7 MoHuTOopUHr 6usHec-cpeapl

2 2 Hay4Ho-nccneposaTtenbcKas

paboTa (nonyyeHne
NMepBUYHbLIX HAaBbIKOB Hay4HO-
nccaenoBaTenbckon paboTbl)

6 8 OCHOBbI OpraHusauunm
MPON3BOACTBEHHbIX
TEexXHOoJ10rnm

12 12 [OEVE]

1 1 dunocodus

1 1 Xumuns

4 4 Jkosiorus

YK-1.2 HaxoguT 1 KpUTUYECKN aHaIM3npyeT nHpopMaumo, HeobxoanMyo A5 pelleHns NoCTaBJeHHON 3a4a4um

2 2 KoHuenuwun coBpeMeHHoro
eCTeCcTBO3HaHMs

12 12 MaTemaTuKa

7 7 MOHUWTOPUHI Bu3Hec-cpebl

2 2 Hay4Ho-nccneposaTtenbckas

paboTa (mony4yeHne
NepBUYHbIX HAaBbIKOB Hay4HO-
nccnenoBaTebCkon paboThbl)

6 8 OcCHOBbI opraHusauunm
MPON3BOACTBEHHbIX
TEeXHOJ10r N

12 12 dusnka

1 1 Xnmus

4 4 Jkosiorus

YK-1.3 PaccMaTprBaeT BO3MOXXHbl€ BapMaHTbl peLleHns 3a4a41, OueHnBas UX AOCTOUHCTBA U HEAOCTaTKN

2 2 KoHuenuun coBpeMeHHoro
eCcTecTBO3HaHus

12 12 MaTemaTuKa

7 7 MOHUNTOPUHI Bu3Hec-cpebl
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3Tanbl GOPMUPOBAHUA KOMNETEHLUHN

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4iebHomy nsjaaHy) OUCLUUNJINH,
(e L:>To) 390 0390 c¢dopmMupyloue
KOMMeTeHLUUM B npouecce
OCBOEHMSA
obpasoBaTesibHOM
nporpaMMbl
2 2 Hay4Ho-unccnepoaTtenbcKas
paboTa (nonyyeHne
NepBUYHbLIX HaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)
6 8 OCHOBbI OpraHusauunm
NPON3BOACTBEHHbIX
TEXHOJIOr i
12 12 Ddursmka
1 1 Xumnsa
4 4 JKo0rmns

YK-1.4 paMOTHO, JIOTNYHO, apryMeHTUPOBaHHO hopMupyeT COBCTBEHHbIE CYy>XXOAEHNSA N OLLeH
MHEHWN, MHTepnpeTaLunii, OLLEeHOK U T.4. B PaCCy>XAEHUAX Apy

r'MX Y4aCTHUKOB OEATENIbHOCTU

Ku. OTAm4aeT pakTbl OT

2 2 KoHuenuun coBpeMeHHoro
eCcTecTBO3HaHus

12 12 MaTemaTuka

7 7 MOHUWTOPUHI Bu3Hec-cpebl

2 2 Hay4Ho-nccneposaTtenbckas
paboTa (nony4yeHne
NepBUYHbBIX HAaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)

6 8 OcCHOBbI opraHusaunm
NMPON3BOACTBEHHbIX
TEXHOJ10rni

12 12 dursuka

1 1 dunocousa

1 1 XumMus

4 4 Jkosorus

2 2 KoHuenuum coBpeMeHHoro
eCTeCcTBO3HaHMS

12 12 MaTemaTuka

7 7 MoHUTOPUHI BusHec-cpeabl

2 2 Hay4Ho-uccnegosaTtenbCcKas
paboTa (nonyyeHne
nepBUYHbIX HaBbIKOB Hay4HO-
nccnenoBaTenbCckon paboTbl)

6 8 OCHOBbI OpraHu3sauum
NPOn3BOACTBEHHbIX
TEXHOJIOr Ui

12 12 dursuka

1 1 dunococus

1 1 Xnmus

4 4 3Kosorus

7.2. OnucaHue nokKasartesnen u KputepueB oueHUuBaHusA KOMMNEeTeHLU MM Ha Pa3JINYHbIX
3Tanax UuX CbOpMHpOBaHMﬂ, onucaHuve WwKaJsibl oOueHUuBaHusAa

MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HauMmeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpuTen XopoLuo OTJ/INYHO OLEeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMEeTEHL MU
1 2 3 4 5 6

YK-1: CnocobeH ocyLecTBAATb MOUCK, KPUTUYECKUIA aHaNn3 1

pPELLEHNA NOCTaBJ/IEHHbLIX 3a4a4

CUHTE3 NH(pOoPMaLUN, NPUMEHATb CUCTEMHBbIN Moaxon Ans

YK-1.2 HaxoAnT n KpUTUHECKU aHanM3npyeT nHgopmMaumio, Heobxoanmyo A1 peLleHUs NocTaB/eHHOM 3a4a4un

3HaThb: ®parmMeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoOBaHHbIE OomawHee
ocobeHHOCTMN 3HaHuA HO cofepxKaluune cucTtemMaTuyeckme | 3apaHue, KpaTkoe
CUCTEMHOIO 1 oTAesbHble 3HaHWA coobuieHmne no
KpUTUYECKoro npobenbl 3HaHUA Teme,
MbILUEHNSA U KOHTPOJIbHbIE
OEeMOHCTpUpoBaTh BOMPOChI K
rOTOBHOCTb K nabopaTopHon
HeMy;- nornyeckmne paboTe, BONpPOCHI K
hopmMbl 1 3K3aMeHy.
npouenypsl,
OEeMOHCTpUpoBaTh

CcnocobHOCTb K
pednekcun no
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MnaHupyembie KpuTepum oueHUBaHUA pe3ysbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpuTen XopoLio OTJ/INYHO OLEeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMEeTEHL MU
1 2 3 4 5 6
nosoay

cobcTBEHHOW 1
MbIC/INTEJIbHON

neATeNbHOCTI.

YMmeThb: YacTu4Hble yMeHUsA | HenosnHble yMeHUsa | YMeHMsa NosHble, CchopMupoBaHHbIe
aHanM3npoBaTb JonyckawTcs yMeHus
NCTOYHUKN HebosnbLne

MHGpOopMaLnn ¢ ownbkmn

TOYKU 3peHuns

BPEMEHHbIX U

MPOCTPAHCTBEHHDbI

X YCJI0OBUN X

BO3HWKHOBEHUS.

Bnapetb: YacTu4Hoe HecuctemaTtuydecko | B YcnewHoe un
HaBblKaMu BJllafieHne e npnMeHeHue cucTemMaTU4eCKOM |cuctemaTumyeckoe
onpepeneHns HaBblKaMu HaBbIKOB npuMeHeHnn npuMeHeHne
npakTU4ecknx HaBbIKOB HaBbIKOB
rnocnencTeumn JonyckawTcs

MN3J10)KEHHOro npobenel

peweHnsa 3aga4qdn.

YK-1: CnocobeH ocyLecTBASATb MONCK, KPUTUHECKUIA aHaNIU3 ”

peweHna NoCcTtaBJ/IeHHbIX 3a4a4

CUHTE3 NHOPMALMN, MPUMEHSATb CUCTEMHBLIA NoAX0A4 ONA

YK-1.3 PaccMaTprBaeT BO3MOXXHble BapMaHTbl pelleHmns 3a4a41, OLeHUBas UX AOCTOUMHCTBA U HeJOCTaTKN

3HaThb: ®parmeHTapHble HenonHble 3HaHua | CchopmumpoBaHHble, | ChopMupoBaHHbIe HOomaliHee
nornyeckue 3HaHuA HO cofepxaluune cucTtemMaTuyeckne | 3agaHue, KpaTkoe
dhopmMbl 1 OoTAeNbHble 3HaHWA coobuieHne no
npouenypsl, npobensbl 3HaHUA Teme,
cnocobcTBytOWME KOHTPOJIbHbIE
pednekcun no BOMPOCHI K
rnoesoay nabopaTopHon
cobCTBEHHOM 1 paboTe, BONPOCHI K
MbICINTENbHON 3K3aMeHy.
neaTeNbHOCTH.
YMeTb: YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUS noJiHble, CchopmMupoBaHHbIe
apryMeHTUpOBaHH honyckatTcs yMeHua
0 (hopMuMpoBaTb HebonbLIne
cobcTBeHHOEe ownbkm
Cy)XOeHune n
OLLeHKY
MHopMaLunu.
Bnapetb: YacTn4yHoe HecuctemaTtnyecko | B YcnewHoe un
HaBblkamMu BlajeHmne e NpMMeHeHne cncTeMaTuUyeckoM | cMctemaTuyeckoe
onpegaeneHuns HaBblKaMu HaBbIKOB npvMeHeHumn npuMeHeHune
MPaKTUYeCKnX HaBbIKOB HaBbIKOB
rnocnencTeumn JonyckawTcs
N3J10)KEHHOI O npobenbl

peweHnsa 3aga4qn.

YK-1: CnocobeH ocyLecTBAATb NOUCK, KPUTUYECKMIA aHaIN3 U CMHTE3 MH(OPMaL MK, NMPUMEHATb CUCTEMHBIV Noaxon ans
pelleHns NoCTaBNeHHbIX 3a4a4

YK-1.4 'paMOTHO, IOFNYHO, apryMeHTUPOBaHHO hopMupyeT COBCTBEHHbIE CYyXAEHUA N OLeHKN. OTanYaeT akTbl OT
MHEHUN, MHTepnpeTaLunin, OLEHOK U T.4. B PaCCy>XAEHUAX APYTrUX Y4aCTHUKOB AeATesIbHOCTH

3HaTb: OCHOBHbIE
TEPMUHbI 1
6a3oBble
3/1eMeHTbl, MeTobl
nccnenoBaHNn B
cucTeme couunasnbH
0-rYMaHUTapHOM
3HAHUSA.

®parMeHTapHble
3HaHWA

HenosHble 3HaHWSA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

JNomallHee
3ajaHue, KpaTKoe
coobuieHre no
Teme,
KOHTPOJIbHbIE
BOMPOCHI K
nabopaTopHon
paboTe, BONpoOCHI K

YMmeThb:
KPUTNYECKN
oueHmBaTb
MHdopMauuio,
He3aBuUCMMO OT
NCTOYHUKA,
CaMOCTOATE/NIbHO
npuobpeTaTb 1 cuC
TeMaTu3npoBaTb
3HaHuA,
apryMeHTUpoBaHH

YacTn4Hble ymeHuns

HenosnHble ymeHnsa

YMeHns nosHole,
jonyckatTcs
Hebonblne
ownbKmM

CdopmupoBaHHble
yMeHus

3K3aMeHy.
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MnaHuupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumMmeHoOBaHue
pe3ynbTaThbl HeynoBJIETBOPUT | yaoBneTBOpUTen XxopoLuo OTJINYHO OLLeHO4YHOro
OCBOEHMA eNibHo bHO cpencrTBa
KOMMNeTeHuum
1 2 3 4 5 6
0 OTCTamBaTb CBOIO
TOYKY 3pEeHns.
Bnapetsb: YacTu4Hoe HecunctemaTtu4decko | B YcnewHoe un
KOHKpeTHOoM BllageHne e NpuMeHeHne CUCTeMaTUYeCKOM | cucTemMaTuyeckoe
MeToaosorven n HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
6a30BbIMU HaBbIKOB HaBbIKOB
MeTogamm couman jonyckatTcs
bHO-F'YMaHUTaPHbIX npobensl

ANCUMMINH
No3BoSOLWMNMM
OCYLLECTBAATb
pelueHune
LUMPOKOro KJjacca ¢
3a/1a4 Hay4Ho-McCn
e/l0BaTeNIbCKOro U
npuKaaaHoro
XapakTepa

YK-1: CnocobeH ocyLecTBAATb NOUCK, KPUTUYECKMIA aHaIN3 U CMHTE3 MH(OPMaL MK, NMPUMEHATb CUCTEMHBIV Noaxon Ans
pelleHns NoCTaBNEeHHbIX 3a4a4

YK-1.5 OnpepensieT v oLeHNBaAET MOCIEACTBUS BO3SMOXKHbIX PELUEHNIN 3a4a4n

3HaTh: ®parmMeHTapHble HenonHble 3HaHua | CchopmupoBaHHble, | CHOpMMPOBaHHBIE
norunyeckumne 3HaHUA HO cogep>kawme cucTteMaTumyeckmne
hopMbl 1 oTAesIbHble 3HaHWs
npouenypsl, npobenbl 3HaHUSA

cnocobcTBylOWME

pediekcun no

rnosoay

cobCTBEHHOM 1

MbIC/INTENbHON

0eaTeNIbHOCTW.
YMeTb: YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
apryMeHTUpoOBaHH JonyckarTcs yMeHus
0 (hopMumpoBaTb HebonbLIne
cobcTBeHHOE owmnbKkmn
Cy)XOeHune n
OLLeHKY

MHopMaunu.

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu B/lafeHmne e NpMMeHeHne cncTeMaTuUyeckoM | cuctemaTmuyeckoe
onpepeneHns HaBblKamMu HaBbIKOB npuMeHeHnn npuMeHeHne
NMpPaKTU4eCcKnx HaBbIKOB HaBbIKOB
rnocnencTeumn JonyckawTcs

N3N10XKEHHOro npobenel

peweHnsa 3aga4qn.

OomauwHee
3aflaHune, KpaTKoe
coobuieHne no
Teme,
KOHTPOJIbHbIE
BOMPOCHI K
nabopaTopHon
paboTe, BONpOChl K
3K3aMeHy.

OMNK-2: CnocobeH chopmynmpoBaTb 3a4au
MaTeMaTUYECKNX, TEXHUYECKUX N eCcTecT

1 npoeccnoHaibHO

BEHHO-HaYYHbIX ANCLUMANH (MOAY1en)

N 0eATeNbHOCTM Ha OCHOBE 3HaHMI NPOUbHBIX pa3fesios

OlNK-2.1 OnpepenseT Lenam u 3agadm npogeccnoHaabHoON aes

TE€JIbHOCTU

3HaTb: OCHOBHbIE
MOHATNS
MHMOPMaLMOHHbIX
TexHosornm ans
onucaHus,
MoOenMpoBaHuns,
aHanu3a,
pa3/INYHbIX NO
cBoen npupone
3adaud

®parmeHTapHble
3HaHWA

HenonHble 3HaHuA

CdopmupoBaHHsble,
HO cofep kaluune
oTAeNbHbIe
npobenbl 3HaHUSA

CdopmMupoBaHHble
cncTemMaTuyeckue
3HaHUs

WHHOBALMOHHOMN

neATeNbHOCTY;

YMeTb: YacTu4Hble yMeHUsA | HenosHble yMeHus | YMeHnsa noJiHble, CcopmMupoBaHHbIe
MCMonb30BaTh jonyckatTcs yMeHus
OCHOBHbIE MOHATUSA HebonbLne

Teopun owmnbKmn

ynpaBieHus,

MH(OPMaLNOHHbIE
TexHonornm B
npakTnyeckom
[esTeNnbHOCTY Npu
pa3paboTke
NpoeKTa;

DomauwHee
3aflaHune, KpaTKoe
coobuieHne no
Teme,
KOHTPOJIbHbIE
BOMPOCHI K
nabopaTopHon
paboTe, BONpOChl K
3K3aMeHy.
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaummeHoBaHue
pe3ynbTaThbl Hey[oOoBJIETBOPUT | yaoBneTrsoputen XOopoLio OTJINYHO OL,eHO4YHOro
OCBOEHMUA eJIbHO bHO cpeacTBa
KOMMNEeTeHuuu
1 2 3 4 5 6
Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu B/lafeHmne e MpuMeHeHne cucTemMaTU4YeCcKOM | cucTeMaTuyeckoe
nposeneHns HaBblKamMu HaBbIKOB npUMeHeHNn npuMeHeHne
3KCnepuMeHTa, HaBbIKOB HaBbIKOB
MCMOoIb30BaHNS JonyckatTcs
MaTeMaTU4ecKoro npobensbl
WHCTPYMEHTapus,
MOHATUI pU3UKK,
€CTeCcTBO3HaHW4,

XUMUK, MaTepuano
BeLleHUs, Teopun
yrnpaBieHus

OMNK-2: CrnocobeH chopMynmpoBaTb 3a4a4m NpoecCnoHalbHON AeATeNbHOCTU Ha OCHOBE 3HAHWI MPOMUIbHbLIX pa3nesioB
MaTeMaTUYeCKNX, TEXHNYECKUX N eCTEeCTBEHHO-HAaYYHbIX ANCLUMANH (MoAYyen)

OlNK-2.2 Ncnonb3yeT OCHOBHbIE 3HaHWS NPOGUIbHbLIX Pa3fesioB MaTEMaTUYECKNX, TEXHUYECKMX N €CTECTBEHHO-HaYy4YHbIX
OVNCUMNINH (Moaynen)

3HaThb: ®parmMeHTapHble HenosnHble 3HaHuA | ChopmumpoBaHHble, | ChopMmnpoBaHHbIe
npodgusbHble 3HaHUA HO coepxxalime cuctemMaTuyeckme
pasgenbl oTAesNbHble 3HaHUsA
MaTeMaTUYECKUX U npobensbl 3HaHWA

ecTeCTBeHHOHaYy4H

bIX OUCUWNINH
YMmeThb: YacTu4Hble yMeHUsA | HenosnHble yMeHUsa | YMeHMs nosHble, CchopMupoBaHHbIe
aHanM3npoBaTb JonyckawTcs yMeHus

3aj4a4n HebonbLlne

npogeccuoHanbHO owmnbKn

N 0eATenbHOCTU

Ha OCHOBE 3HaHWMN,

npogunIbHbLIX

pa3snenos

MaTeMaTUYECKNX U

eCcTeCTBEeHHOHAY4H

bIX AVCLUUMINH

Bnapetb: YacTn4yHoe HecuctemaTtunyecko | B YcnewHoe un
HaBbIKaMMu. BrageHne e npuMmeHeHue cucTemMaTU4YeCcKoOM | cucTtemaTuyeckoe
(hOpPMYIMPOBaAHUSA [ HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
3aj4a4n HaBbIKOB HaBbIKOB
npogeccuoHanbHO jonyckatoTcs

N 0eaTenbHOCTMU npobensb

Ha OCHOBE 3HaHWN,
npogunIbHbLIX
pa3neJsios
MaTeMaTUYeCKUX n
ecTecTBEHHOHaYy4H
bIX OVUCLNMINH

JomallHee
3ajaHue, KpaTkoe
coobuieHne no
Teme,
KOHTPOJIbHbIE
BOMPOCHI K
nabopaTtopHon
paboTe, BONPOCHI K
3K3aMeHy

YK-1: CnocobeH ocyLecTBAATb MOUCK, KPUTUYECKUIA aHANIN3 U

peeHnsa nNoCTtaB/eHHbIX 3a4a4y

CUHTE3 NH(pOPMaLUN, NPUMEHATb CUCTEMHBbIN Moaxon Ans

YK-1.1 AHanm3npyeT 3afady, Bbiaensas ee 6a30Bble COCTaBASIOWME, OCYLLECTBAAET

AEeKOMMNOo3nuunto 3agaydn

3HaThb: ®parmMmeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE
nornyeckumne 3HaHWS HO copep>kawme cucTemMaTumyeckmne
hopMbl 1 oTAesbHble 3HaHWS
rnpoueaypsl, npobensbl 3HaHUSA

cnocobeTBylowme

pediekcun no

nosoay

cobcTBEHHOW 1”

MbIC/INTEJIbHON

neATeNIbHOCTI.
YMmeThb: YacTu4Hble yMeHUsA | HenosnHble yMeHusa | YMeHusa nosHble, CchopMupoBaHHbIe
apryMeHTUpOBaHH JonyckawoTcs yMeHus

0 chopMmmpoBaTb HebonbLne

cobcTBEHHOE owmnbKn

CyXAeHune n

OLEHKY

VHdopMaLunu.

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BllageHne e NnpuMeHeHne CUCTeMaTUYeCKOM | cucTemMaTuyeckoe
COMOCTaBNEHNS HaBblKamMu HaBbIKOB npUMeHeHnn npuMeHeHne
pasHbIX HaBbIKOB HaBbIKOB
NCTOYHUNKOB jonyckatTcs

JNomallHee
3ajaHue, KpaTKoe
coobuieHre no
Teme,
KOHTPOJIbHbIE
BOMPOCHI K
nabopaTopHon
paboTe, BONpoOCHI K
3K3aMeHy
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I'InaHupyeMble KpuTepvm OLEHUBAHUA pe3ysibTaToB 06yqum| HaumeHoBaHue

pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpuTen XopoLio OTJ/INYHO OLEeHOYHOro
oCBOeHMA eNnibHO bHO cpepcTBa
KOMMEeTEHL MU
1 2 3 4 5 6
WH(opMaLK C npo6esbl

Liefiblo BbISBNEHNSA
MX NpoTMBOPEYNIA
1 novcka
DOCTOBEPHbIX
CYXKOEHUN.

7.3. Tunosble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, HeobxoauMblie OJ1A OUEHKHU
3HaHUN, yMe|-|m7|, HaBbIKOB U (MN1M) onbiTa AEATENIbHOCTMU, XapakKTepu3ylouwux 3Tanbl
cbopmupoaal-ma KOMMNEeTEeHUUNn B npouecce ocsoeHusn 06pa303aTean0|7| nporpamMmmbl

Tembl poknapos

1. Cuctema obsazaTenbHON cepTUdUKaLMN MO IKOHOMUYECKUM TpeboBaHUSAM.

2. CTaHpapTu3aumnsa n cepTudmKauma B CTPYKTYype MexaHn3Ma nogaep XK 3KCrnopTEpPOoB.

3. be3sonacHoOCTb NpoayKLUUN KaK SKOHOMUYECKasa KaTeropus.

4. NesTenbHOCTb EBpoOnenckoro coselaHns no 6€3onacHOCTM U COTPYAHNYECTBY B 061acTu
cepTuduKauum n cTaHgapTnsauun.

5. OCHOBHbIe HarnpaBJIeHNA N TeEHAEHUWUN Pa3BUTUA Me)K)J,yHapO,D,HOIZ CUCTEeMbl cepTuukaunm
(MCQ).

6. 3a4a4M U HanpaBJieHUs OeATENbHOCTY OpraHn3aLnii, BXoOAAWMNX B CTPYKTYPY
HaLWOHaIbHbIX CUCTEM cepTudmrkaymun.

7. MexxayHapoaHasa cepTudurKaunsa Kak JeNCTBEHHbIN pbl4ar peryanmpoBaHns HeTapugHbIX
bapbepoB B MeXXAyHapoO4HOW ToprosJe.

8. CyLLecTByioLMe B MMPOBOW NpakTUKe MOLENN OpraHM3aLnii, OCyLLECTBAAIOLMX
cepTuduKaumo 1 perncTpaumio pmupm (Tpyu Mmoaenn).

9. CepTudmkauma NnpoayKLUnM Nnpon3BoACcTBEHHO-TEXHUYECKOr0 Ha3HavYeHus.

10. CepTudmkaumsa noTpedbntenbCKnx TOBapoB.

11. CepTudurkaLma arpornpoMbILLIIEHHON MPOAYKLNN.

12. HanpaBsieHUsa oCyLLIEeCTBIEHNS KOHTPOIA 1 HaZ30pa 3a cob/l0AeHNEM NpaBu
06a3aTeNIbHON cepTUDMKALMN B YCNIOBUSAX POCCUINCKOM CUCTEMbI CEPTUDMUKALINN.
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13. Mopsanok TaMOXXEHHOro ohopMNeHNs TOBapOB, BBO3UMbIX Ha TeppuTopuio Poccun, onsa
KOTOpbIX TpebyeTca noaTeep)xaeHne 6ezonacHoCTH.

14. Cnctembl cepTUdmKaumMm o4HOPOAHON NPOAYKLMW: HEMNPOAOBOJIbCTBEHHbBIX TOBApOB.

15. Cuctemsbl cepTumnkaLmm O,EI,HOpO,D,HOIZ npoaykKuunn: nmuieBbIX NMPOOYKTOB U
CeNIbCKOX035MCTBEHHOIO CbIpbA.

16. Cuctembl cepTUdmrKaLnm OAHOPOAHON NPOAYKLUUN: SNeKTPoobopynoBaHMS.

17. Mopsanok cepTudukaunm NnpoaykLmn.

18. O6wmin NnopsafokK cepTugmnKkaLmn.

19. CepTudumKaT COOTBETCTBUA.

20. 3HaK COOTBETCTBUA.

21. NepeyeHb NPOAYKLMN N YCAYT noasiexalinx obssaTensHon cepTudnkaymnm.

22. CxeMbl cepTuUunKaumm npooyKLUnMm 1 ycayr.

23. MeToauka 06paboTKKM pe3ynbTaToOB N3MEPEHWUI NOKa3aTeNen Ka4yecTBa NpoaykKumnn.

24. ®aKTopbl, BAMSKOLWMNE HAa TOYHOCTb U3MEPEHUS MoKa3aTeslel KadecTBa NPoayKLnK.

KOHTpOIbHbIE BONPOCHI U 3aAaHUA O NOATOTOBKMU K MPAKTUYECKUM 3aHATUAM

1.0CHOBHbIE NOHATUA N 3aKOHbI XUMUWN. ATOMHO-MOJ’IEKyJ’IﬂpHaH Teopu4.

2. HanuncaHune opmyn BUHapHbLIX COeANHEHWI MO CTENEHN OKUCTIEHNS anemMeHTa. OnpeneneHune
CTeneHn OKNCNeHNs 3NeMeHTa no opmyne.

3. PacyeTbl Macchl, 06beMa, KOIMYECTBa BELLECTBa M YMcaa YacTul.

4. Pac4eTbl N0 XMMUYECKUM pOopMYyJiaM N YPaBHEHUSAM.

5. OCHOBHble KJ1aCCbl HEOPraHMYeckmnx BelecTB. Okcnabl. OcHoBaHus. Kncnotel. Conun. CocTas.
HomeHknaTypa. CBONCTBa 1 Nony4veHue.

6. Peakuunn coegnHeHmns, pa3noxxeHumd, 3amMelleHnA, obmeHa.
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7. Mepuognyecknin 3akoH. Nepnognyveckasa cucteMa XxmuMmyeckmnx anemeHTos [.M1. MeHgeneesa.

8. CTpoeHune aToMa.

9. Xummnyeckas cBA3b.

10. XapakTepucTnka sanemMeHTa No NOoJIOXKEHNIO B I'IepI/IOJJ,I/I‘-IeCKOIh cncreme.

11. DneKTpPOHHble KOHUrypaum aToMoB B OCHOBHOM (HOpMaJsibHOM) 1 BO36y>XAeHHOM
COCTOAHUSAX.

12. Tun n cxema obpa3oBaHUSA XMMNYECKOM CBA3MN B BUHAPHbLIX COeANHEHMNSAX.

13. 3aKOHOMEPHOCTU NMPOTEKAHUSA XUMUYECKOW peaKLnia.

14. Pac4eT no TepMOXUMNYECKOMY YPaBHEHMUIO.

15. CKOpOCTb XMMUYECKOWN peakunm.

16. XuMunyeckoe paBHoBecue, npuHuun Jle LWaTenbe.

17. OnpepeneHne KOMYECTBEHHOIO COCTaBa pacTBoOpa (MaccoBas 40/ PAaCTBOPEHHOIO BELLECTBA;
MOJISIpHAs, SKBMBAJIEHTHAA U MONANbHAA KOHLEHTPaLUn).

18. PacyeTbl N0 ypaBHEHUIO peakuum € y4acTUeM pacTBOPOB 3a4aHHOM0 CoCcTaBa.

19.PacTBOpPbLI 3/1EKTPOJSINTOB.

20. YpaBHeHNs peakLUin B pacTBOpPax 3JIEKTPOJIMTOB B MOJIEKYIAPHOM Y NOHHO-MONEKYISIPHOM
BUOE.

21. YpaBHeHMUA rmaposinia cosen.

22. KoMnnaekcHble coegnHeHus. Peakunm komnnekcoobpasoBaHus. KoopanHaunoHHaa Teopusa A.
BepHepa.

23. Tunbl KoMnekcoobpasoBaTenenm n ANraHLoB, KOOpANHALMOHHOE Y1ncao. HomeHknaTypa
KOMMJIEKCHbIX COeANHEHUIA.

24. OBP. DneKkTpoxmMmumyeckme sBaeHus.

25. CocTaBrsieHMe ypaBHEHUN OKNCIINTENbHO-BOCCTAaHOBUTESbHbIX peakLuni.
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26. BaxxHenwmne okmcnmtenn: KMn0O4, K2Cr207, H2S04(koHu,.), HNO3.

27. CxeMbl 3J71eKTpoJIM3a pacTBopa 1 pacnJsaBa 3JIeKTPOJIMTOB C UHEPTHbLIM WU/

pacTBOPUMbIM aHOOOM.

28. O6bwme cBonCcTBa METAJIJIOB: TUMbI KPUCTAINYECKUX PELLETOK, XMMNYECKMNe CBONCTBA.
XnMmnyeckme CBONCTBa METAJIJIOB raBHbIX U MOBOYHbLIX noarpynm.

29. Koppo3us meTannos n crnocobsl 6opbbbl C He.

KOHTpOﬂMpyIOLuMe MaTepUaJibl N0 gUCUNINTITINHE

Bonipocsi rno teme: «CTpoeHne aToMa 1 nepuoanyeckuii 3aKoH»

1. MoHATMe 06 aToMe.

2. CTpoeHue agpa. 13oTonbl.

3. MpMHLUMNN KBAHTOBOW MEXaHUKMN:

HeonpeneneHHoCTH,

OBONCTBEHHOW NpMpoabl SN1EKTPOHa;

KBaHTOBOW 3HEPruu;

HaVuMeHbLUEN Heprun.

4. KBaHTOBbIe 4YuCa, XapaKTepusyLlnme COCTOSAHME 31eKTPOHa B aToMe.

5. MHOross1eKTpOoHHbIe cucTeMbl: NpuHUKMn Maynun, npaswio N'yHaoa, npasunao Kne4ykoBCcKoro.

6. 3anoJIHeHME 31eKTPOHHbIX 060/104€K aTOMOB NEPUOANYECKON CUCTEMBI.

7. MNepunognyecknnm 3akoH anemeHToB [.N.MeHpeneesa. lNMeprnognyeckas cuCTeMa Kak eCTeCTBEHHas
Knaccugpumnkaumsa 3/ieMeHTOoB.

- bopMyNIMPOBKa 3aKOHa;
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nepuopabl, Fpynnbl, NOArpynnbl. I3MeHeHne CBONCTB 3/1eMeHTOB B Nepuoaax 1 rpynnax.

XapaKTepucTuKa s-, p-, d-3/1eMeHTOB.

oHeprmna noHm3aunmn. CpOD,CTBO K 2J1EKTPOHY. 3J'IeKTpOOTpVILI,aTeﬂbHOCTb

Mepa XUMNYECKOW aKTUBHOCTU 3J1EMEHTOB.

Bornipockl no teme; «OCHOBHbIE MOHATUSA O XVUMUYECKOV CBA3N»

1. MoHATME XUMNYECKOWN CBA3N.

2. MapamMeTpbl CBSA3N:

- OHeprma Ce4a3n,

- ONINHa CBA3WU,

- BaJIeHTHbIe YT Jibl,;

- pacnpepneneHune 31eKTPOHHOW MAOTHOCTM.

3. CBoncTBa CBA3U:

HaCblLLaeMOCTb;,

rmébpunonsauns;

HanpaBJIEHHOCTb;,

nonAapm3yemMocCThb.

4. Tunbl cBA3U:

- KOBaJiIeHTHa4,

- NOHHaA,

- MeTaJuin4yeckad.
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3agaun nio teme: «CTpoOEHME aToMa v rNePUOANYECKNI 3aKOH»

1. 3anuwnTe NOMHYIO N KPATKYI0 3/IEKTPOHHYIO (DOPMYJibl XMUMUYECKOrO 3JIEMEHTA, COAEepPXKalllero
25 3/1eKTPOHOB B 3/1IeKTPOHHO 060s104Ke.

2. 3anuwnTe NOJIHYI0 N KPaTKY0 3NEKTPOHHYI0 hOPpMYyibl XMMMUYECKOr0 31IeEMEHTa, Coaep Kallero
38 3/71eKTPOHOB B 3/1IEKTPOHHON 060N04Ke.

3. 3anuwnTe NoJIHYI0 N KPaTKY0 3NEKTPOHHYI0 hOPMYJibl XMMMUYECKOr0 3JIEMEHTA, CoAep Kallero
79 31eKTPOHOB B 3/1IEKTPOHHON 0bonouke.

3agayv ro Teme: <<nepMO,£lVl‘-IECKVIV7 3aKOH n nepuoanydeckas cucrema [.N.MeHpeneesa»

1. PykoBOACTBYACb TOJIbKO MOJIOXKEHNEM XMMWUYECKOro 3JIeMeHTa B MNepunoamnyeckonm cucteme,
HanMWNTe KPaTKYI N NOJIHYIO 3/IeKTPOHHbIE (POPMY bl CrieAyIoWmnX 3n1eMeHTOoB: Ne54, Ne26, Ne68.

2. Pacnonoxxmte B psan Mo BO3pacTaHWUIO a)aTOMHbIX pagauycoB, 6) 3/1eKTpooTpuuUaTeNbHOCTH,
B)MeTaJ/NINYECKNX CBOMNCTB crieaytouine sanemeHThl: S, Se, Te, Po.

3. [anTe XapakTepPUCTUKY MPEeaJIOXKEHHOr0 3JIEMEHTA MO C/IeAYIOLEMY MJIaHY:

lM1aH xapakTePUCTUKN XUMUYECKOIrO 3/1IEMEHTAa U ero CoOeaNHEHNV Ha OCHOBE AaHHbIX CTPOEHNA
aroma:

1. XuMunyeckunm CcuMMBONT WU Ha3BaHWe 3nemMeHTa. OTHoCcuTeNnbHass aTOMHAs Macca. ATOMHbIN
(mopsAaKkoBbIN) HOMeEP.

2. CTpoeHue aToMa XMMWUYEeCKOoro 3J1IeMeHTa:

a) 3apsa  fA4pa aToMa, 4MCA0  MNPOTOHOB, YUC/AO HEWTPOHOB Hambonee yCTOWYMBOrO,
pacnpoCcTpaHEeHHOro n3oTona;

6) obuwiee YNCNO INEKTPOHOB;

B) 9/1IeEKTPOHHasA popMyna;

) BaJleHTHbIE SJ1IEKTPOHDbI.

3. MNonoxxeHne sanemMeHTa B I'Iepmop,mquKoPl cncreme:

a) HoMep nepuoga v rpynmnobl;
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6) rnasHas nnan nobo4vHas noarpynna.

O6ocHoBaTb MONOXKeEHUE 31eMeHTa B [Nepruoanyeckon cncreme.

4. CBoNCTBa aTOMa 3JIEMEHTa:

a) MeTaNIM4ecKkmne nam HemeTalsIn4yeckue;

6) BoCCTaHOBUTESNIbHbIE NN OKUCTNTENIbHO-BOCCTAHOBUTEJIbHbIE (COCTAaBUTb YpaBHeHNA npoueccos
OKWCIEHNS NN BOCCTAHOBJIEHUSA N OKUCIEHUNS);

B) onpenesintb BCe€ BO3MOXHblE BaJlIEHTHOCTUN U CTENEHN OKUCITIEHUA! rpacpMHeCKoe V|306pa>KeH|/|e
BaJIEHTHOro CJiod B HOPpMaJibHOM " BO36y)K)J,eHHOM COCTOAHUAX.

3agayun no teme: «OCHOBHbLIE MOHATUS O XUMUYECKOW CBS3U»

1. Onpepennte CTENEHUN OKUCIEHUA Ka)XLOro 3JIeMeHTa B CAeAylLlnx MoJsieKylax M NoHaxX:
K2Cr4013 (TteTpaxpomaT kanma), H4Re209, Ca3(P04)2; NalOW1l2041 (aunapaBosibpaMaT-NoH);
(MnO4)-; (W7024)60 (napaBonbgpamaT-uoH). ObpaTuTb BHMMaHWe Ha pacyeT B NH4NO3
(paccuntaTtb oTaenbHO UoH (NH4)+ 1 (NO3)-. N306pa3nTte CTpyKTypHbIe OpMYJibl AaHHbIX MOJIEKY
N NOHOB.

2. OnpenennTe, Kakne CTEMNEHN OKUC/IEHMS BO3MOXKHbI AJ1s1 repMaHus. Mokaknte ux obpasoBaHue.
OnpenennTte, Kakie U3 CTeneHen okucneHusa 6yayT Haumbosiee yCTOWYMBLIL: @) AN 3JIEKTPOHHO-
B0O36Yy>XAEHHOIro COCTOSAHMSA; 6) AN OCHOBHOI0 COCTOSIHUS.

3. MokaxnTte, B Kakux n3s npmeeneHHbix Mmosekyn (CsCl, SO, 02) xuMmmnyeckas cesasb byaeT:

a) KOBaJIeHTHOM HenonsipHon; 6) KoBasIeHTHOM NONAPHON; B) MOHHON. OBOCHYINTE CBOMN OTBET.

3agayun ro teme <<3Hepl'eTMKa n KNHEeTUKa XMMN4eCKnux ripoLjeccos»

1. Bolymncnntb TennoTy cropanHmsa CO B kI)k/M3. a3 cogepXnt 10% Heropo4nx npnMmecen.

2. PaccuntaTtb B KIOXK/MONIb U3MEHEeHMe 3HTasbnnm ha3oBoro nepexona.

H20(kp) ® H20(x), H20(r) ® H20(x).

3. BblumcanTb TennoTy cropaHums rasa B KIOk/M3, coctoswero m3i 40% CO k 60% H2 npwu
HOpPMaJibHbIX yYCN0BMAX. Boga obpasyeTtcs B ra3oobpa3HOM COCTOAHUN.

4. Bbl4NCANTb TENJIOTY CropaHnsa cepbl B KIK/Kr. NMpnumecn coctaBnatoT 15%.
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5. Bbl4ucinTb TenaoTy (pa3oBoro nepexona rpauta B asMas, eCc/in U3BECTHO, YTO CTaHOapTHas
3HTanbnusa obpaszoBaHus CO2 u3 rpaduta paBHa: DH°06p. = - 393,5 k[X/MoNb, CTaHOapTHas
3HTanbnusa obpasoBaHusa CO2 13 anmMasa paBHa: DH°06p. = - 395,4 k[>x/Monb

6. PaccyntaTb KaNopumMHOCTbL TonanBa B KO)/M3, cocTosawero n3 60% CO n 40% SO2.

7. TennoTa cropaHua 3TaHa paBHa: DHx.p. = -1428,34 kOX/MOJb. BblYUCINTb CTaHZapPTHYIO
dHTanbnuo obpaszoBaHua 3TaHa DH°06p.CH. Boaa BblaenseTcs B ra3006pa3HOM COCTOSHMUN.

8. Mpwn Kakol TemnepaType HAaCTYyNUT TeEpMOAMHAMUYECKoe paBHOBECKE B CUCTEME:

CuO(kp) + H2(r) ® Cu(kp) + H20 (x)?

9. BoluncnuTtb aHepruio M'vbbca B peakumun: 2NH3(r) + 3/2 02(r) ® 2NO(r) + 3H20(x).

OI'IpeJJ,eJ'II/ITb npnHUMNMmMaJZibHyt0 BO3MOXHOCTb eé NPpoTeKaHNA NpPpUN CTaHOAPTHbLIX YCNOBUAX N MPn
500° C.

10. Ckonbko Tenna BbigennuTcs npu cropaHum 38 r CS2 B ypaBHeHUN peakuun: CS2(r) + 302(r) =
CO2(r) + 2502(r)?

3agayu no Temam «OCHOBbI XUMNYECKOW KMHETUKUN. XUUMNYECKoe paBHOBeECUE»

1. CkopocCTb peakuun npu TemiepaTtype 60°C paBHa 1 MOAb/A. BblYNCANTL CKOPOCTb 3TON peaKkLuumn
npu 30°C, TeMnepaTypHbIN KO3DDULIMEHT paBeH 3.

2. Ha CKoNbKO rpayCoB HY>XHO YBENNYUTb TeMnepaTypy, YTobbl CKOPOCTb peakuun Bo3pocna B 27
pa3? TeMmnepaTypHbIN KO3DDULINEHT paBeH 3.

3. Mpn TemnepaTtype 30°C peakuma npoTekaeT 3a 25 MuHyT, npn 50°C - 3a 4 MUHYTHI. PaccunTaTb
TeMnepaTypHbIN KOIPDULINEHT.

4. Bo CKOJIbKO pa3 HY>XXHO YBEJINYNTb KOHLIEHTpaLIMI0O BOAOpoaa, YToObl CKOPOCTb peakuum mexay
BOJOpPOAOM N NOAOM BO3pPOCaa B 3 pa3a?

5. BblHMCAUTb CPeaHIOK CKOPOCTb peakuumn: A + B_= 2C.

HavanbHasa KoHUeHTpaumna BeulectBa A paBHa 0,22 mosib/n,a 4Yepes 10 ¢ 0,215 monb/n.

6. BO CKONIbKO pe3 yBeanduTCHaA CKOPOCTb peakuun npu nosbileHUN TemnepaTtypbl oT 150°C go
200°C, ecnu npu noBblileHUn TeMnepaTypbl Ha 10°C CKOPOCTb peakunm ysean4unack B 3 pasa?

7. Npun TemnepaType 20°C peakums NpoTekaeT 3@ 2 MUHYTbl. KakoBa MNpPOAO/IKUTESIbHOCTb 3TOW
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8. KOHLIeHTpauusa pearmpyowmnx seuects B cncteme H2(r)_+12(r)® 2HI(r) ymeHbwwnacob B 1,5
pa3a. Bo CKoMbKO pa3 yBenanmynaacb CKOPOCTb peakunm?

9. Kak usMeHuTcH CKOpPOCTb I'IpﬂMOI7I peakunn npn yBean4yeHnm KOHLLIEHTPaAL NN a30Ta B TPpU pa3a?

N2 + 02 ®2NO.

10. Kak M3MEeHUTCA CKOPOCTb peakumm npu ysesmdeHunm TemnepaTtypbl oT 0°C pgo 100°C?
TeMmnepaTypHbIN KO3(hdMUMEHT paBeH 3. [lepBoHaYasbHaa CKOPOCTb peakLuun paBHa 5 Mosb/.

11. Kak nosnugeT yBenundeHne P u T Ha cMellleHe paBHOBECUS B CUCTeMax

2502 + 02 ® 2S03 + Q, DH_< 0;

4HCI + 02 ®2CI2 + 2H20 + Q, DH < 0;>

2H20 ®2H2 + 02 -Q?

12. B KakOM HanpaB/ieHNUN CMeCTUTCHA paBHOBeCKe B cUCTeMax

2CO(r) + 02(r) ®2C02, DH = - 500 k[Ox;

N2(r) + 02 ®2NO(r), DH = 18 k[x;

CO2(r) + C(TB) ®2CO(r) -Q

a) npun NOoBbILLUEHUWN OaBIEHUA,

6) NPV NOHMXXEHUN TeMNepaTypbl;

B) NpW YBEJIMYEHUN KOHLLEHTPALUMN NCXOAHbIX BELLEeCTB, KOHEeYHbIX NPOAYKTOB peakLuu;

r) OpY YMEeHbLIEHNN KOHUEHTPaLNM pearnpyuinx seuecTts?

3agayv o Teme: <<PaCTBOpr n NX Xapaktepncrtmnka»

1. CKONbKO MUAANANTPOB 85 % pacTBOpa CEPHOWM KUCIOThI C MAOTHOCTbIO 1,77 r/MN HY>XXHO B34Tb
onsa npurotosnennsa 12 n 10 % pacTtBopa ¢ naoTHocTbo 1,066 r/mn?
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2. OnpepennTb MOJISSPHOCTL pacTBopa, cogepxawiero 3,84 r cepHon kncnoTbl B 400 M pacTBopa?

3. Belyncnntb tkun. n tnn. 10 % - Horo pacTteopa caxapa C12H22011.

4. Ha CKOJNIbKO rpafycoB nsMeHseTca tsamepsaHna 1 tkuneHnsa pacteopa sTuneHrnmkonsa C2H602,
copepxawero B 100 mn Boabl 4 mona?

5. CKoNbKO rpamMMmoB 3TuneHrankona C2H602 Hapo pacTBopuTb B 5 51 BOAbI, 4TOOLI pacTeop
3amep3an npu - 20 °C?

6. Kakme u3 nepeyuncsieHHbIX BELeCTB SBJAITCA CUJIbHBIMK 3N1ETPOSINTaMnu: TMAPOKCUMA Meawu,
caxap, YKCyCHasa KMUC/I0Ta, CONsiHaa KUCNoTa, TMAPOKCUA Kanus, cynbdaT KasbUnUs, HUTpPAT MNTns?

7. Mokaxxnte gmccoumnaumio B BOAHOM pacTeope crieaytowmnx sewecTts: H2S, NaOH, gocgaT kKanus.

8. Onpeﬂ,enMTe, BblMaaeT 1IN 0CaaokK, eCJqin CMellaTb PaCTBOPbI:

1) Ca(NO3)2 n K2CO3? HannwunTe NOHHO-MONIEKYJIAPHbIE peakLmnn.

2) Ba(NO3)2 n K2504? Hannwmnte MOHHO-MOJIEKYNISIPHbIE peaKLun.

3) KNO3 n K25047 Hanuwinte MOHHO-MOJIEKYNAPHbIE peakLnK.

4) AgNO3 v KI? Hanuwmnte NOHHO-MOJIEeKYIipHbIEe peakuuu.

3agayuv ro teme: «KoOMrjaeKCHbIE COeNHEHUNST»

1. HanucaTb hopMysly KOMMJIEKCHOIO COeANHEHMS, MOJIYYEHHOIr0 U3 C/IelyoLNX BELWECTB:

NaF + AIF3 ®

2. OnpepennTb 3apsaa M KoopanHauMoHHoe Yncno B coegmHeHun: [Fe3+(CN)6]x.

3. Ha3BaTb kKoMnnekcHoe coeaunHeHune: K4[Fe(CN)6].

4. HanucaTb ypaBHeHMe [OUCCOLMALNLA  KOMMEKCHOro COeAMHEHUA U BblpaXkeHne KHecT.:
[Ag(NH3)2]Cl.

5. 3aKOH4YMTb YpaBHEHME peaKLnm 1 3anmcaTb ero B noHHoMm Bupe: K3[Fe(CN)6] + FeS0O4 ®

6. HanncaTb (hopMyJly KOMMJIEKCHOIrO COeANHEHNS: TeTpaHuTpuToanxaoponpuaat (lll) kanus.
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3angayu rno teme «OKUCIINTES/IbHO-BOCCTaHOBUTE/IbHbIE MPOLIECCHI U X XapaKTEPUCTUKAE»

YpaBHATb peakunm MeToaoM 31eKTpoHHoro banaHca, onpegenutsb Tun OBP.

1. Mg + HNO3 (pa36.) ® Mg(NO3)2 + N2 + H20

2. KMnO4 + H2S + H2504 ® K2504 + MnS0O4 + S + H20

3. KMnO4 + HCI ® MnCI2 + KCI + CI2 + H20

4. K + H2S504 (koHu.) ® K2504 + H2S + H20

5. K+ HNO3 (pa36.) ® KNO3 + NH4NO3 + H20

6. MnO2 + HCI ® MnCI2 + CI2 + H20

7.7Zn + H2S504 (koHu.) ® ZnS04 + SO2 + H20

8. Cu + HNO3 (pa36.) ® Cu(NO3)2 + NO + H20

9. Ag + HNO3 (pa36.) ® AgNO3 + NO + H20

10. K] + KMnO4 + H2504 ® )2 + K2504 + MnS0O4 + H20

3anayu rno teme «3J1IEKTPOJIN3 pacTBOPOB M PacriaBoB»

1. CocTaBUTb CXeMy 371eKTPoM3a pacTeBopa ZnS04: a) C yrosibHbIM aHoA0M, 6) C MeaHbIM aHOAOM.

2. MoyeMmy LenoYHble MeTassibl Hesb3A MNOJIYYUThb 3/1IEKTPOJZIN30M PacTBOPOB UX conen? OTeeT
MOTMBUPOBATb NMPMNUMEPOM 3J1EKTPOJIN3a PaCTBOPOB.

3. CocTaBuUTb CXeMY 3JIeKTPOJIM3a pacTBopa 1 pacnnaasa MnCl2.

4. CoCTaBUTb YpaBHEHMA MNPOLLECCOB, MPOoTEKaLWMX npu anekTponamnie pacrnsiasos NaOH un NiCl2 ¢
HEepaCTBOPUMbIMU 3IEKTPOLAMMU.

5. CocTaBnTb CXeMbl 31eKTposn3a BoaHbIX pacTBopoB HCl n Pb(NO3)3 c »xenesHbiM aHO4OM.
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3afayv rno teMe «Koppo3uss MeTassioB»

1. Kakne npoueccbl NONAYT Ha 3NeKTPoOaX rajlbBaHNYECKOro 3/ieMeHTa NPu KOPPO3nmn »XenesHoro
JIUCTa Ha Bo3ayxe?

2. Kakue npouecchl NONAYT Ha 3JIeKTPoAax rajbBaHNYeCcKoro sfiemeHTa, paboTalollero Ha Bo3ayxe
NpY KOPPO3UN XKENe3HOro IMCTa C MeaHbIMK 3aKJienkamMmn?

3. CocTaBuTb CXxeMy rajibBaHM4eCKOro snemMeHTa, obpa3syloweroca npm Koppo3uu fetanem us
crsiaBa Xenesa ¢ genongpusatopom: H20 + SO2.

4. B KakoM cJly4ae Koppo3usi xenesa byneT nponcxoauTb ObicTpee: NMpyv HapyLUEHUN MOKPbITUS
JY>KEHOr0 UM OLIMHKOBAHHOI 0 )kenesa? MNpueecTn cxeMy paboThl MUKpOrasbBaHoMap.

5. CocTaBbTe 3/1€KTPOHHbIE YPaBHEHUS MPOLIECCOB KOPPO3UU »Kenes3a, HaxoasLllerocs BO B/a>XHOM
BO3[YyXe B KOHTAKTe C XPOMOM.

6. Kakume npoueccbl MOMAYT Ha 31eKTPoAax rasbBaHMYECKOro 3J1eMeHTa Mpu  KOppo3un
HUKENIMPOBAHHbIX AeTaseil C KNCIOPOAHbIM AEMONsApn3aTOPOM NPU HAPYLLUEHWM NOKPbLITUA?

7. CoCTaBUTb CXeMY rajibBaHM4eCKOro 3fieMeHTa, obpasylowerocs Npm KOppo3mm cnnaasa UUHKa C
Menblo. [lenonpmnsaTopom ciyXuT anektponnt: H20 + CO2.

8. CoCTaBUTb CXEMY rasibBaHW4YeCKOro 3jemMeHTa, paboTalouero npy Koppo3mnm OLMHKOBAHHOMO
)Xesesa C KUCIopoaHbIM genonsipnsaTtopoM. HanncaTb ypaBHEHUS MPOLECCOB Ha 3/1EKTpoaax.

9. Kakue npoueccbl nMonayT Ha 3MeKTpolaxX raJibBaHMYECKOro 3JieMeHTa, paboTatollero npwu
KOPPO3UKM NPOoTeKTOopa Ha CTaJlbHOM Kopnyce?

10. Kakue npouecchbl ﬂOI7I)J,yT Ha >3N1eKTpoaax raJibBaHM4YeECKOro >3JiIeMEHTa TMpU KOpPpo3nnm
CBMHLOBOro kabensa non oencremem 6ny>K,u,a+ou_|,|/|x TOKOB?

3anayuv rno Teme «ObLyme cBOVICTBa MeTasisloB"

1. CoCTaBuUTb 3JIEKTPOHHYIO popMyNy MapraHua. OnpenennTb BaNe€HTHOCTb N CTENEeHb OKNUCEHNA.
Ha oCHOBaHMWN BaJIEHTHOCTU COCTaBUTb (HOPMYJibI OKCUMAOB N rmapokcnaoos Mn. Onpenenntb UX
KWUCJIOTHO - OCHOBHOW XapaKTep.

2. Kak nget pactsopeHue marHumsa B kucnotax HCIl, HNO3(pa36.)? HanncaTb ypaBHEHUE peakuuu.
O6ocHoBaTh KO3huumMeHTbl. PaccynTaTb DG peakumn. YKa3aTb HanpaBaeHHOCTb MPOLLEeCCOoB.

3. HanncaTtb peakuuto, NoaATBEPXAAOLLYIO OCHOBHbIe cBoOWcTBa MnO.
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4. 3aKoH4YNTb ypaBHeHne peakuun: CoCI3 + SnCl2 ®. YpaBHATbL METOZOM 3/IeKTPOHHOro 6anaHca,
onpegenntb TN OBP.

5. Hanncatb peakuuto Bsanmogenctema: [Ag(NH3)2]Cl + NaOH ®. 3anucatb eé B MOHHOM Bupae.
Ha3BaTb KOMMJIEKCHble CcoeguHeHus, onpepnennTb 3apaf  KoMmrniekcoobpaszoBaTend U
KOOPAWHALNOHHOE YNC/I0 AaHHbIX COeANHEHUN.

Bonpochkl K 5k3aMeHy no «XuMuu»

DK3aMeH MOXEeT MPoBOANTLCS B (popMe yCTHOro onpoca no 6mnetam (Bonpocam) nam 6es
61NeToB, C NpeABapuTesIbHOM NOArOTOBKOM NN 6e3 NoAroTOBKM, MO YCMOTPEHMIO NpenoaaBaTens.
DK3aMeHaTop BrMpaBe 3aZlaBaTb BOMPOCbI CBepx 6uneTa, a TakXe, MOMMMO TeOopeTU4eCcKUx
BOMPOCOB, AaBaTb 3aZla4yyM Mo NporpaMmMe AaHHOro Kypca.

JK3aMeHaluMoHHble 6uneTbl (BOMPOCbI) yTBep)XOalTCA Ha 3acedaHun Kadenpbl u
MOAMUCbIBAOTCA 3aBedylowMM Kadenpon. B bunete [osKHO copepxaTbCa He bGonee Tpéx
BOMNPOCOB. KOMMNEeKT 3K3aMeHaUMOHHbIX BGMNeToB Mo AUCUUMINHE [OJKeH copepxaTb 20-25
buneTos.

DK3aMeHaTop MOXeT MPoCTaBUTb 3K3aMeH 6e3 onpoca nnn cobecenoBaHns TeM CTyAeHTaM,
KOTOpPbl€ aKTUBHO Y4aCTBOBaJIN B CEMUHAPCKUX 3aHATUAX.

BOI'IpOCbI K 9K3aMeHYy No XuMMum

1. OCHOBHbIE KJ1aCChl HeopraHmn4eckunx coegnHeHun, Knaccngpunkaumsa, onpeneneHuns.

2. OKkcupabl, KNnaccnpukaumsa, nonyvyeHne, CBOMCTBA.

3. KucnoThl, Knaccudukaums, noayyeHme, CBONCTBaA.

4. T'ngpokcuabl, knaccnpumnkayma. OCHoBaHMSA, NOJlyYeHe 1 CBONCTBaA.

5. AMchoTepHble TMAPOKCUAbLI, NOsyYeHne, CBONCTBA.

6. Conu, Knaccmuumkaumsa, nonyvyeHme, CBONCTBA.

7. Mepuognyecknin 3aKoH 1 nepmognyeckas cuctema anemeHtos .M. MeHaeneesa.

8. CTpoeHuMe aToOMa, OCHOBHble TOHATUA W onpepeseHns. Teopua H.bopa. [NpuHumn
HeonpepeneHHocTw MenseHbepra.

9. Y4yeHue 0 KBAHTOBbIX Yncnax. MNpnHUMN HauMeHbllen 3Heprun (npasuio KnevykoBCKOro).
MpuHuun Maynu.
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10

11

12

. MpaBwnna 3anosnHeHUst opbuTanen aneKTpoHamu.

. CeMelCcTBa 3JIEMEHTOB, 3/IEKTPOHHbIE YPaBHEHUS.

. MoHaTue 06 aHeprmn MOHN3aunn, Heprun cpoacTBa K SN1IEKTPOHY n

N1EeKTPOOTPNLATENIbHOCTW. 3aKOHOMepHOCTI/I NX N3MeHeHNn4.

13

14.

15.

16.

17.

18.

19.

20.

21.

22.

Macc.

23.

24

. Teopus KoBaJsIeHTHOM ¢cBsA3U Jibtonca. NoHATHe 0 BaNIEHTHOCTN.

Obpa3oBaHue XMMUYeckon cBa3n. OCHOBHbIE NMapaMeTpPbl MOEKYJI.

CBOWCTBa KOBaJIEHTHOW CBA3MN.

[MoHATME 0 cMrMa U N CBA3AX, KpaTHble CBA3N.

,D,OHOpHO-aKLI,eI'IToprIVI N 0BMEHHbIN MEXaHN3MbI 06pa30BaHI/IF| KOBaJIEHTHOM CBA3MU.

rmbpunansaumsa aToMHbIX opbuTanein. Buasl rubpuansaumnn.

MoHHasa cBA3b.

BooopoaHasa cBA3b.

MeTannn4eckas CBs3b.

CKOpPOCTb XMMUYECKOW peakumMn n PakTopbl BAMSAKOWME Ha Heé. 3aKOH AENCTBYHOLWKNX

Teopvm aKTuBaunn. AKTVIBI/IpOBaHHbIVI KOMIJIEKC.

. NMoHATNe 0 KaTanmse n KatanamsaTopax. AKTUBATOPSI, I/IHFI/I6I/ITOpr, KaTaJInTn4eckmne aabl.

Tunnbl KaTaINTUHECKUX peaKu,w?l.

25. HeobpaTumble n obpaTumblie npouecchbl. 3aKoH AENCTBYKOLWMUX Macc Aans obpaTuMbIX
peakuunn.
26. CMeLlleHMe xmMundeckoro pasHosecus. MNpuHumn Jle WaTense. BansgHmne KoHueHTpauuu,

naBneHna n teMmnepaTtypbl Ha COCTOAHNE PaBHOBECUA.

27

. Tennosble 3PPeKTbl XUMUYECKUNX peaKLl,VII?I. 3K30- 1 HAOTEPpMMHeCKne peakunn.

SHTaNbMnS.
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28. TepMOXMUYeCckne 3aKOHbl U Cr1egCTBUSA N3 HUX.

29. DHTponus n a3Heprus MN'mbbca (M306apHO-N30TEPMUNYECKUIA NOTEHLMAN) CUCTEMBI.

30. PacTBOpbI, Ki1accupurkaLms.

31. PacTBOpMMOCTb BeLlecTs B BOAe. 3Tans.l pacTeBopeHusa. fuapaTtaumsa n conbBaTauns.

32. Cnocobbl Bblpa>KeHUs KOHLEHTPaL UM pacTBOPOB.

33. Teopuss 3NEKTPONTMYECKON AUCCoUMaLnNn, €€ OCHOBHble MNonoXeHnsa. dDakTopsl,
BAINAIOLLME Ha DJIEKTPOSINTUYHECKYIO Anuccounaumto. CTeneHb guccoumnannm.

34. Cnabble N cuibHble 371eKTPonTbl. CBOMCTBa PACTBOPOB CNabbliXx 3/1EKTPOAMTOB. 3aKOH
pasbaBneHusa OcTBasbaa.

35. DnekTpoauTmnyeckas auccouvauns soabl. BooopoaHbln NoKasaTenb.

36. bydepHble pacTBOpblI.

37. CBoncTBa pacTBOpOB cnabblix SN1EKTPOJINTOB. I'Ip0|/|3Be)J,eH|/|e PaCcTBOPUMOCTN.

38. Peakuyuun obMeHa B pacTBOpax 3JIeKTPOJINTOB.

39. MNoHATKe 0 rnaponmse conen.

40. KoMmnnekcHble coegnHeHns. Peakumn koMmnaekcoobpasoBaHus. KoopanHauWoHHAs Teopus
A. BepHepa.

41. Tunsbl KOMﬂﬂeKCOO6pa3OBaTeﬂeI7I U INFaHLO0B, KOOPAMHALMOHHOE 4Yucno. HoMeHKnaTtypa
KOMMAEKCHbIX COeaNHEHU,

42. OcMoc, ocMoTuYeckoe gasneHune. Ondpgysna. 3akoH BanT-Iodda.

43. lNpown3sBeneHne pacTBOPUMOCTMN.

44, OKNCNNTENIbHO-BOCCTaHOBUTESIbHbIE peakuun. NOoHATUE O CTerneHu OKUCIeHNs 1 NpaBusa
onpegensouime eé.

45, OcHoBHble nonoxeHusa Teopunm OBP. TunnyHble oOKUCAUTENM WU BOCCTAHOBUTESIN.
OKNCNNTENbHO-BOCCTAaHOBUTEIbHAA OBONCTBEHHOCTb.
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46. Knaccmgukaums oKNCINTENIbHO-BOCCTAaHOBUTEbHbLIX peakLUnia.

47. MeTonmka cocTaBneHus OBP: meTon 3nekTpoHHOro 6anaHca M MeTond 3JIEKTPOHHO-
noHHoro 6anaHca.

48. aﬂeKTpOJ'II/I3, ero CywHoCTb. 3aKOHbI dapapesq. NpakTnyeckoe NpMMeHeHne 3/1eKTposn3a.

49. Obwne CcBOWNCTBaA MeTasJINIOB: TUMbI KPpUCTanan4eCckKnx pelueTok, XmMmmyeckume CBOWCTBA.
XnMmnyeckme cBONCTBa MeTasNI0B raBHbIX U MOBGOYHbIX noarpynmn.

50. Koppo3us meTannos 1 crnocobbl 6o0pbbbl C HeR.

51. Obwme ceonCcTBa HEMETAJINOB: (PMU3MYECKME U XUMNYECKHUE.

7.4. MeToaunyeckue MaTtepuanbl, onpeaensiowme npoueanypbl oOLeHMBaHUA 3HAHUMN,
YMEHMHN U HaBbIKOB, U ONbITa AEATEJIbBHOCTU, XapaKTepu3ylowux 3Tanbl (pOpMUMpoOBaHUA
KOMMEeTeHLUun

TpeboBaHMA K HAaNUCaHMIO AoKnaga
MpoOyKT CaMOCTOSITE/IbHOW PaboThl CTYZEeHTa, NPeACTaBAAIOW NN COBO KpaTKoe N3N0XKeHne
B MUCbMEHHOM BUE MOJIyYeHHbIX Pe3ysibTaToB (y4ebHo-uccrnenoBaTeNbCKOW) TeMbl, rae aBTop

pacKpbiBaeT CYTb Mccnep,yeMoM ﬂp06ﬂeMbI, npmnBoOUT pPa3JindHble TOYKU 3PEHUA, a TaKXKe
CcobCTBEHHbIE B3rNAAbl Ha HEE.

[Ooknap posxeH 6blTb CTPYKTYPUPOBAH W BKJOYATb pa3nesnbl: BBeAEHME, OCHOBHASA YacCTb,
3aKJIlo4YeHme, CNNCOK NCMOJIb30BaHHbLIX UCTOYHUKOB. B 3aBUCMMOCTM OT TEMaTUKN pedepaTa K HeEMY
MOryT BbITb OhOpMSIEHBI MPUSIOXKEHUS, COAEep)KaLLNe AOKYMEHTbI, UICTPaLnmn, Tabnumubl, CXembl U
T.0. O6BEM Ooknaga - 10-15 cTpaHuML NeYaTHOro TeKCTa, BKJOYas TUTY/bHbIA JINCT, BBEAEHUE,
3aKJIl04EeHME 1 CNNCOK nTepaTypbl.

3ajavaMum goknaga aBnaTCA:

1. ®opmMupoBaHue yMeHI/IIZ CaMOCTOATENbLHOWN pa6OTbI C NCTOYHUKaMWN nnuTepaTypbl, KNX
cncrteMaTmnlauna,

2. Pa3BnTne HaBbIKOB JIOFMYECKOr0 MbILLIEHNS,

3. yrny6neH|/|e TEOPETNHECKNX 3HaHWNM No r|p06neMe nccnenoBaHus.

Mpu oueHKe AoKNada UCMOoMb3YHTCS CAeayolme Kputepun:

- HOBM3Ha TEeKCTa,
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- 060CHOBAHHOCTb BbibOpa UCTOYHUKA;

- CTeneHb PacKpbITUS CYLLHOCTW BOMPOCA;

- cobniogeHns TpeboBaHMin K 0HOPMIIEHNIO.

KpuTepumu oueHMBaHuUA gokiaapa:

OTMeTKa «OTJINYHO» - BbIMOJIHEHbI BCe TpeboBaHMS K HamMWCaHWIO M 3aluTe [oKJana:
o603HayeHa npobseMa n obocHoBaHa eé akTyasIbHOCTb, CAeaH KPAaTKUN aHaIN3 Pa3/InyHbIX TOYEK
3peHMss Ha paccMaTpuMBaeMyto npobseMy U JIOTUYHO WU3JI0XKEeHa COOCTBEHHAs Mno3uuus,
ChOpPMYIMPOBaHbI BbIBOAbI, TEMA PACKpbiTa MOJIHOCTbIO, BblAEp)XaH 00BLEM, HOaHbl MpaBU/ibHbIE
OTBETbl Ha AOMOJIHUTEIbHbIE BOMPOCHI.

OTmeTKa «XOpOoLwo» - OCHOBHble Tpe6OBaHI/IFI K OOK/NaAay n ero 3aunTte BbIMNOJIHEHBLI, HO Mpn
3TOM AonyLleHbl HeOo4€Thl. B 4acCTHOCTWU, MMEKTCA HETOYHOCTU B WU3JOXKEHUU MaTepunana,
OTCYTCTBYET Jiorn4eCkasa nocnenoBaTtTesibHOCTb B CyXOeHUAX, He BblAep>XaH 06béM poknaga,
MMelTCa ynyuweHna B opopMNeHUn, He AO0MyCKaeT CYyLeCTBEeHHbIX HEeTO4YHOCTEN B OTBETE Ha
OOMONIHNTEbHbIN BOMpocC.

OTMeTKa «y[0BNEeTBOPUTENbHO» - UMEIOTCH CYLLEeCTBEeHHbIe OTCTYMNJIeHUs oT TpeboBaHun K
HanucaHWio Joknaja. B 4yacTHOCTW, TeMa OcCBelleHa b YacTUYHO, OOMyLleHbl akTu4yeckue
OLIMOBKK B cColep>XaHUN [oKada Uav Npu OTBETE Ha OMNOJIHUTE IbHbIE BOMPOChI, BO BPEMS 3aLLUThI
OTCYTCTBYET BbIBO/.

OTMeTKa «HeyOOBNEeTBOPUTE/NIbHO» - TemMa [fokKjaja He packpbiTa, 0b6HapyXuBaeTcs
CyLLleCTBEHHOE HerMoHMaHme npobiemsl.

TemaTMka [OKJAdOB BblOaeTcs nMpenogaBaTesieM, W CTyOeHT BblbupaeT Temy
CaMOCTOATENIbHO B TeYEHUE MEPBbLIX ABYX HeleNb 0byyeHus.

KpuTepumn oueHKHU 3HAaHMHU Ha 3K3aMeHe

JK3aMeH MOXXeT MpPoBOAUTbLCA B (hopMe YyCTHOro onpoca no bunetam (Bonmpocam) nnm 6es
buneToB, C NpeaBapuTesibHOW NOAr0TOBKOMN UK 6e3 NoAroToBKM, Mo yCMOTPEHUIO NpenodaBaTens.
JK3aMeHaTop BMpaBe 3adaBaTb BOMPOChHI CBepX 6OuneTa, a TakXe, MNOMUMO TeopeTU4eCKUX
BOMPOCOB, AaBaTb 3a4a4uM No NporpamMMe AaHHOro Kypca.

JK3aMeHalUMoHHble 6uneTbl (BOMPOCHI) yTBep)XAalTCA Ha 3acedaHunm Kadenpbl u
MOAMUCbIBAOTCA 3aBedylowMM Kadenpon. B bunete n[oskKHO cooepxaTbCa He 6Gonee Tpex
BONPoOCOB. KOMMNeKT 3K3aMeHaUuMOoHHbIX B6MneToB Mo AUCUUMINHE [OJ/KeH copep»xaTb 20-25
buneTos.

SK3aMeHaTop MOXeT MPoCTaBUTb 3K3aMeH 6e3 onpoca nnn cobecenoBaHns TeM CTyAEeHTaM,
KOTOpPbl€ aKTUBHO Y4aCTBOBaIN B CEMUHAPCKUX 3aHATUAX.

OTMeTKa «OTJIMYHO» - CTyOeHT I'J'IyGOKO n Npo4YHO yCBOW BECHb nporpaMMan?l MaTepunan,
ncyepnoiBatolle, rnocsienoBaTesibHO, PamMoOTHO WU JIOTUHECKN CTpOI?IHO ero wu3snaraeT, TeCHO
yBA3blBae€T TeOoputo C FlpaKTI/IKOIZ. CTy,D,eHT He 3aTpyaoHAeTCcda C OTBETOM Npu BUAOOUN3IMEHEHUN
3agaHus, ceobogHo cripaBndeTca C 3ajga4aMn, 3agaHnamMm n gpyrmMmm sngamMmm npnMeHeHnA 3HaHUN,
NMOoKa3bliBaeT 3HaHWA 3aKOHOOaTeJIbHOro U HOPMaTMBHO-TEXHUYECKOro MaTepunalJioB, MNpaBUJIbHO
obocHoBbIBaeT NpnHATbLIE pelleHna, BJlageeT pPa3HOCTOPOHHUMW HaBblKaMW W NOpmnemMaMun
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BbIMOJIHEHUSA MPAKTUYECKNX paboT, oBHapy>XMBaeT yMeHne caMocToaTeNbHO 0606waTh n n3naratb
MaTepuman, He gonyckas ownbok.

OTMeTKa «XO0polo» - CTYAeHT TBEpPAO 3HAeT MpPorpamMMHbIA MaTepuas, rpaMOTHO K Mo
CYLleCTBY M3naraeT ero, He J0oMNycKaeT CYLeCTBEHHbIX HETOYHOCTEN B OTBETE Ha BOMPOC, MOXET
NMPaBWJbHO MPUMEHSATb TEOPETUYECKUE MONIOXKEHUS U BradeeT HeobXxoAMMbIMW HaBbiKaMu Mpw
BbIMNOJIHEHUM NMPAKTUYECKNX 3aaHNN.

OTmeTKa «yOoOBNETBOPUTENIBHO» - CTYOEHT YCBOWJ1 TOJIbBKO OCHOBHO MaTepwunas, HO He 3HaeT
OTAEeNbHbLIX aeTanen, JONyCcKaeT HETOYHOCTU, He[oCTaTO4YHO nMpaBuiibHble (OPMYJIUPOBKY,
HapylwaeT nocsenoBaTeJ/ibHOCTb B U3J10KEHUM TNMPOrpaMMHOro mM™Matepuasa W UCNbITbIBaeT
3aTpyOoHeEHNA B BbIMOJIHEHNN NPaKTUYEeCKNX 3a4aHunn.

OTMeTKa «Hey0BJIeTBOPUTESIbHO» = CTYJEHT He 3HaeT 3HAUYUTENbHOM YaCTN NPOrpamMMHOro
MaTepuana, QOOMNycKaeT CyLleCTBEHHble owWnbkn, ¢ 60ablMMK  3aTPYAHEHUSAMU BbINOJIHAET
npakTmnyeckme paboThi.
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8. YyebHO-MeTOAM4YecKOe U UH(OopPMaLUOHHOe obecneyeHne AUCLMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nutepaTtypa

HasBaHue

CcblsIKa

CranbHasa, M.WN. (Mankonckuin rocy 8apCTBEHHbIA TEXHOIO0MN-
Yeckunin yHnBepcuTeT). JlabopaTopHbIA NPaKTUKYM MO XUMUN
[9nekTpoHHbIN pe-cypc] : y4yebHoe nocobue / M.U. CTanbHas.
- Manikon : b.n, 2021. - 104 c.

http://lib.mkgtu.ru:8002/libdata.php?id=2100053738

54(07) C 41 Cunyko, H.O. (Mankonckuimn rocygapCTBEHHbIN
TEXHOJIOrNYeCKnUn yHmBepcuTeT). XuMusa : y4ebHoe nocobue /
H.O. Cnyko, M.WU. CtanbHasg. - Mankon : MarapuH O.I'., 2017.
- 300 c. - Mpwun.: c. 281-293. - 3b Hb MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2100048756. -
Pexxum pocTyna: 4S5 aBTOPM30B. NOJb30BaTeNEN. -
Bubnnorp.: c. 280 (24 Ha3B.). - ISBN 978-5-91692-442-8

http://lib.mkgtu.ru:8002/libdata.php?id=2100048756

54(075.8) I 54 TnuHka, H.J1. Obwas xumus : y4ebHoe
nocobue / HJ1. FnuHka. - U3a. cTep. - MockBa : KHOPYC,
2012. - 752 c. - Npun.: c. 721-724. - 3b Hb MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2000019621. -
Pexxum pocTyna: conep>xaHnue. - bubnuorp.: c. 725-726 (41
Ha3B.). - IMeH. yKa3.: c. 727-728. - NpenM. yka3s.: c. 729-746.
- ISBN 978-5-406-02149-1

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+029
6C8

8.2. lononHuTesIbHaA nurtepaTtypa

HasBaHue

CcblsiKa

XKonHuH, A.B. Obwasa xumnsa : y4yebHumk / XonHuH A.B. ; nog
pen. B.A. Monkosa, A.B. XXonHuHa. - MockBa : [90TAP-
Megawna, 2014. - 400 c. - 3bC KoHcynbTaHT cTygeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970429563.html
. - Pexxum pgocTtyna: no nognucke. - ISBN ISBN
978-5-9704-2956-3

https://www.studentlibrary.ru/book/ISBN9785970429563.html

MBaHoB, B. I'. HeopraHnyeckasa xmmus : kpaTkun kypc / B. .
MBaHoB, O. H. leBa. - Mocksa : KYPC : UH®PA-M, 2025. - 256
C. - ISBN 978-5-905554-60-5. - TekcT : aneKTpoHHbIN. - URL:

https://znanium.ru/catalog/product/1946193

https://znanium.ru/catalog/document?id=453647

Endmmos, B. . OcHoBbl obLien xumun : y4ebHoe nocobue /
B.W. Encoumos. — 2-e n3g. — Mocksa : NHOPA-M, 2024. —
256 c. — (Bbiclwee obpa3oBaHune: bakanaspuaT). - ISBN
978-5-16-010066-1. - TeKCT : 31eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2127282

https://znanium.ru/catalog/document?id=438582

KomnnekcHble coegnHeHns. Teopums MONeKyNAPHbIX
opbuTanen : TecTbl / cocTaBuTenu: M.M. MNeTposa, E.M.
3yeBa, A.M. Ky3HeL0B. - Ka3aHb : Ka3aHCKMNI HauMOHaNbHbIN
nccnenoBaTeNbCKUN TEXHONIOrNYeckuin yHusepcuteT, 2016. -
44 c. - 9bC IPR Books. - URL:
http://www.iprbookshop.ru/61864.html. - Pexxum pgoctyna: no
noanucke. - ISBN 2227-8397

http://www.iprbookshop.ru/61864.html

Monkos, B.A. O6was xumuns : y4ebHuk / Monkos B.A.,
My3akos C.A. - MockBa : [0TAP-Megua, 2010. - 976 c. - 3bC
KoHcynbTaHT cTyaeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970415702.html
. - Pexxum pgocTtyna: no nognucke. - ISBN ISBN
978-5-9704-1570-2

https://www.studentlibrary.ru/book/ISBN9785970415702.html

8.3. N"HcbopMaLMOHHO-TEJIEKOMMYHUKaLUOHHbIE pecypchl ceTn «MIHTepHeT»

Znanium.com. ba3oBasa Konnekumsa : 31eKTPoHHO-6ubnnoTeyHaa cuctema : cant / OO0 "Hay4Ho-
n3patenscknm ueHTp NMHdpa-M". - MockBa, 2011 - - URL: http://znanium.com/catalog (naTa
o06HoBneHnA: 06.06.2019). - Pexxum gocTyna: oas 3aperucTpmp. nosib3oBaTtesnen. - TeKcT:
3NEeKTPOHHbIN. PoHA DBC chopMmpyeTcsa € y4eToM BCeX naMmeHeHn obpasoBaTesibHbIX CTAaHAAPTOB U
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BKJIt0OYaeT y4ebHuku, yyebHblie nocobus, YMK, MoHorpadgumn, aBTopedepaThl, AuccepTauunm,
3HUMKIONeann, CoBapu U CNpaBoOYHUKN, 3aKOHO4ATEe/IbHO-HOPMaTUBHbIE OOKYMEHThI,
crneuvanbHble Nnepuoanyeckmne n3gaHusa n n3gaHus, BbiNyckaeMble n3gaTtesibCTBaMu BY30B.
http://znanium.com/catalog/ IPRBooks. ba3oBas KONNeKUUSA : 3NIEKTPOHHO-bnbnmnortevyHas cucrtema :
canT / ObwecTBO C OrpaHNYeHHON OTBETCTBEHHOCTLIO KoMnaHusa "An MNMn Ap Megmna". - CapaTos,
2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum goctyna: ons 3apeructpup.
noJfib3oBaTesiel. - TeKCT 3/IEKTPOHHbLIN. ABNAETCA pacnpocTpaHeHHbIM obpa3oBaTebHbIM
9NEKTPOHHbIM PecypcoM Ans BbICLUMX N CPeAHUX CneunanbHbiX y4ebHbiX 3aBeaeHnn, Hay4yHo-
nccnefoBaTeNbCKUX MHCTUTYTOB, Ny6nnyHbIX 6ubnnoTtek, nprnobpeTatowmx KOpnopaTUBHLIA AOCTYN
Ons ceomx obyyvatowmxcs, npenogasatenen n T.4. 3bC BkaoYaeT y4ebHyo 1 Hay4yHY0 nuTepaTypy
Mo HanpaBJIeHNSAM NOAMOTOBKU BbICLLUEr0 U CpeaHero npogeccnoHanbHoro obpasoBaHus.
http://www.iprbookshop.ru/586.html HaunoHanbHas anekTpoHHasa 6bubnmoTteka (HIB) :
hepepanbHasa rocyfapcrTeeHHasa MHMOPMaUNOHHAA cncTteMa : canT / MUHUCTEPCTBO KyJbTypbl
Poccuiickon ®epepaunm, Poccuinckas rocymapcTBeHHas 6ubnmnorteka. - MockBa, 2004 - - URL:
https://H36.pd/. - Pexxum gocTyna: Ans 3aperncTtpup. nosb3oBaTenen. - TEKCT: 3NeKTPOHHbIN. HIb -
npoekT Poccuinckonm rocygapcTtBeHHon bubnnortekn. HaumHasa ¢ 2004 r. NpoekT HaunoHanbHas
anekTpoHHaa bubnmnoteka (HOB) pa3spabaTbiBaeTcsa BegyLLMMmM poccuncknmm bubnmotekamm npum
nopnepxke MuHucTepcTBa KynbTypbl Poccunckon ®epepaunmn. OcHoBHasa uenb HIb - obecneyunTb
csBoboHbIN AOCTYN rpaxkaaHaMm Poccunckon depepaunm Ko BCeEM M3aHHbIM, N3[aBaeMbIM U
XpaHAWmMMca B poHAaX POCCUNCKUX BNBANOTEK N3JaHUSAM U Hay4YHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB UCTOPUUN N KyNbTypbl, 40 HOBENLLNX aBTOPCKUX Npomn3BeaeHUi. B HacTosLee BpeMs
npoekT H3b BktoyaeT 6onee 1.660.000 anekKTpoHHbIX KHUT, 6onee 33.000.000 3anucen
kaTanoros.POCCUNCKASA HAUMNOHAJIbHAA BUBJIMOTEKA (PHB) : canT / Poccuintckast HaumoHanbHas
bubnunoteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: onsa 3aperncTpup.
nonb3oBaTenien. - TeKCT: 3IeKTPOHHbLIN. "... 04HA N3 KPYNHENLWMNX B MUpPE 1N BTOpas Mo BesndmnHe
¢doHpoB B Poccunckon depepaumm - CAYy>KNT POCCUNCKON KYNbType U HayKe, XpaHuT
HaUMOHaIbHYIO MaMATb, CMNOCOBCTBYET NPOCBELLEHMIO HacenaLWwmnx Poccntio HapoaoB U
pacrnpocTpaHeHuUto naen rymaHusma. ... B dongax bubnmnotekn xpaHutca 6onee 38,6 MAH 3K3.
npon3BegeHnin nevyaT N NHbIX NHPOPMALMOHHbBIX PECYPCOB, B TOM YUC/IE U Ha 3N1EKTPOHHbIX
HOCUTEeNsAX, AOCTYMNHbIX LUNPOKOMY KPYry rnonb3oBaTenen. ExxerogHo PHB nocewaeT okoso 850 ThiC.
yuTaTesnien, KOTOpbIM BblAaeTca A0 5 MAH U3aHuin, K ee 2N1eKTPOHHbIM pecypcaM obpallatoTcs 3a
rof cebilwe 10 MAH yAafieHHbIX Nonb3oBaTenen. ... CoXxpaHasa KyNbTYPHYIO 1 UCTOPUYECKYIO
NnpeeMCcTBEHHOCTb, BEPHOCTb BUBNOTEYHBIM TPpaauLMaM, 3aJ1I0)KEHHbLIM elle B IMnepaTopCcKom
My6nnyHon 6mubnnoteke, PHb ceroaHa — coBpeMeHHOe NMHHOPMaLLMOHHOE yUYpeXaeHue,
OCHalLleHHOe HoBEeNWMM 060pyAOBaHNEM U CBOEBPEMEHHO OTBEYatoLLEee Ha HaCyLHble BbI30BbI
BpeMeHW." (unTtaTa ¢ canTa PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) https://H36.pd/
eLIBRARY.RU. : Hay4yHas anekTpoHHasa bubnmoTteka : cant. - MockBa, 2000. - . - URL:
https://elibrary.ru/defaultx.asp. - Pexxum goctyna: An4 3aperncTpup. nosb3oBaTenen. - TekcT:
3/1eKTPOHHbIN. MnaTdopma eLIBRARY.RU 6bina co3naHa B 1999 roay no nHnunatuee Poccninckoro
oHaa pyHAAMeHTabHbIX NCCnenfoBaHni ong obecnevyeHmns poCCUNCKNM YHEHbIM 3N1EKTPOHHOIO
0OCTyna K BeayLnM NMHOCTPaHHbIM Hay4YHbIM n3ganumam. C 2005 roga eLIBRARY.RU Havana paboTty C
PYCCKOA3bIYHbIMU MyBAMKaLNAMN U HbiHE ABASETCA BeayLlein SINeKTPOHHON 6ubanoTekom Hay4yHom
nepuoankKun Ha pycckom sisbike B Mupe. https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4Has
3/1eKTpOHHasa bubnmnoTteka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
[OoCTyna: AN 3aperncTpup. nojibzoBatenen. - TeKCT: 3NeKTPOHHbIN. KnbepJleHnHka - 3To Hay4YHas
3/1eKTpPOHHaa bubnmnoTteka, NOCTPOEHHAs Ha Napaaurme oTKpbiTon Hayku (Open Science),
OCHOBHbIMU 3afa4aMn KOTOPOW ABASETCSA NONyAApMU3aLNSa HAYKM U HAYYHOW OEeATENbHOCTH,
06LLLeCTBEHHbIN KOHTPOJIb Ka4yeCTBa Hay4HbIX Ny6anKauun, pa3sutmne MeXxanCunnianHapHbIX
nccnenoBaHUin, COBPEMEHHONO MHCTUTYTA HAaYYHON peLeH3nun, NoBbILLeHne LNTUpYyemMoCcTun
POCCUINCKON HayKn 1 NOCTpoeHne MHPPaCcTpyKTYpbl 3HaHUN. https://cyberleninka.ru/
Meprnoanyeckne n3aaHnsa OOCTYMHbie obyYyalowmmca n cotpyaHmkam ®re0Y BO MI'TY no noanucke
M Ha OCHOBaHMWN KOHTPAKTOB U JINLUEH3VOHHbIX cornaweHui. /index.php/resursy/37-periodicheskie-
izdaniya ®efepanbHoe rocygapcTBeHHoe 6iog)KeTHoe ydpexaeHne Haykm Bcepoccuimnckuni
WHCTUTYT HaY4YHOWN N TEXHNYECKON MH(hopMaLum Poccminckon akagemmm Hayk (BUHUTU PAH) : canT.
- Mocksa, 2019. - URL: http://www.viniti.ru/. - TeKcT: 21eKTPOHHbIN.OCHOBHbLIMW 3afa4amu BUHUTA
PAH aBnstoTCA: pa3BUTUE HayYHbIX OCHOB MH(OPMATUKN U MHPOPMALMOHHbIX CUCTEM; CO3haHue
WHTEer ppoBaHHbIX NHPOPMALMOHHbLIX CUCTEM B 06/1aCTN €CTECTBEHHbIX U TEXHUYECKUX HAYK;
nccnenoBaHme nNpobaemM NCKYCCTBEHHOMO MHTENNEKTA N CO3AaHNe NHTENNEKTYalbHbIX
WHMOPMALMOHHbBIX CUCTEM; COBEPLLUEHCTBOBaHME METOA0B NMOAFOTOBKN HAaYYHON N TEXHUYECKON
nHpopmauunm n gpyrue. http://www.viniti.ru/ BCcepoCcCMNCKNN Hay4YHO-UCCea0BaTENbCKNN NHCTUTYT
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ceptndpukaymm (BHNNC) : canTt. - Mockea, 2001. - . - URL: https://www.vniis.ru/. - TekcT:
3NEKTPOHHBIN.MIHCTUTYT NpoBoAnT paboTy Mo CTaHAapPTM3aLUMUM B arporpoMbILLIIIEHHOM KOMMJIeKce,
B 06/1aCTV 351eKTpoobopyAOBaHNSA, TEKCTUIILHOW N IEFKOM MPOMbILLIIEHHOCTN, CPEOCTB

VHOMBUAYANbHON 3aWNThLI, B chepe ycnyr, a Takxe B 06/1aCT OLEHKN COOTBETCTBUS CUCTEM
MeHemXMeHTa 1 IT -TexHonorun. https://www.vniis.ru/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

O6Lwme BONPOChbl OpraHn3aunmn N3yyYeHns ONCLUUMINHLI.

Ha nsy4eHne gncumnamHel cornacHo y4ebHomMy nnaHy Ha o4Hou ¢popme obyqeHuns oTBoamTca 144 vaca, u3 HUx 51,35 KOHTaKTHbIX Yacos, 57
YacoB npuxoantca gna CPC. KoHTakTHble Yacbl nogpa3aensaiTca Ha nekuun (17 yacos), nabopaTopHble paboTbl (34 4acoB) U KOHTakKTHas paboTa B
nepuop attectauum (0,35 yacoB). Ha 3ao4Hou popme 0byHeHVST N3YHEHUNIO AUCLUUMIMHBI COrlacHo yd4yebHoMy nnaHy oTBoAUTCA 144 Yaca, U3 HUX
14,35 KOHTaKTHbIX 4acoB U 125 4yac pgna CPC. KoHTakTHble 4acbl nogpasfensaiTca Ha nekuunm (4 4Yaca), nabopaTtopHble paboThl (6 4acoB) u
KOHTaKTHas paboTa B nepuoa attectaumm (0,35 4yacos).

N3ydyeHne Kypca TpebyeT nocewieHna neKUUN, akTUBHOM paboTbl Ha 1abopaTOpPHbLIX 3aHATUAX, BbIMOJHEHUSA BCeX Yy4ebHbIX 3adaHuin
npenogaBsaTens, 03HaKOMJIEHNA C OCHOBHOW 1 AonosiHuTeNbHonW nutepaTtypon, CPC. Bo BpeMs NIeKUnn CTYAEHT LOJ/DKEH BECTU KPAaTKUM KOHCMEKT.
PaboTa c KoHCcnekToOM nekuun npepnonaraet B pamMkax CPC npocMoTp KoHCNekTa (XkKefnaTeslbHO B TOT »Ke AeHb nocsie 3aHaTtun). Heobxoanmo
OTMEeTUTb MaTepuasibl KOHCMEeKTa, KOTOpPbIe BbI3bIBAKOT 3aTPyAHEHUA AN NoOHUMaHuA. MNpu 3ToM obyyalowmninca AO/HKEH CTapaTbCa HaWTW OTBET Ha
3aTPYAHMTENbHBIA BOMPOC, MCMOJIb3yS PEKOMEHOO0BaHHYl nuTepaTypy. Ecim emy camMocTosTenbHO He yhanocb pa3obpaTbca C MaTepuasiom,
HeobxoaumMo chopmMyIMpoBaTh BOMPOCHl 1 06paTUTbLCA K NpernodaBaTesto Ha KOHCYAbTauum nam bnmxanwen nekumn. Obyyatowemycs Heobxoanmo
perynsipHo oTBOAUTbL BpPeMSA AJ1 MOBTOPEHUS NPoNAeHHOro MaTepuaa, NpoBepss CBOU 3HAHUS, YMEHUA U HaBbIKU MO KOHTPOJIbHBIM BOMpocam (B
npenenax spemeHu CPC).

Mporpammon npepycMoTpeH nabopaToOpHbIA MPaKTUKYM. YraybneHne n KOHKpeTM3auus 3HaHWUW MPOM3BOAUTCA MNPU ero npoBefeHun.
HeobxooumbiM yCcrioBMeM ABASETCA CaMocTosTeNbHasa paboTa CTyAeHTOB C WUCMOJIb30BAaHMEM HarnsgHbiXx rnocobuin, HeobxoaAMMON TEXHUYECKOWN
OOKYMEHTauum n nntepaTypbl. Ka)xgoe 3aHATUE OCHaWaeTCcs ANgakTUYeCcCKMMM MaTepuanamu: niakatamm, cxemamu. OCHOBHas Lenb nposeneHus
3TUX 3aHATUN - (OPMUPOBAHME Yy CTYOEHTOB aHAJIMTUYECKOro, TBOPYECKOro MbieHNa NyTEM npuobpeTeHns npakTUYeCKUX HaBbIKOB.
JlabopaTopHble 3aHATUSA BLIMOJIHAKT Crefylowme 3adayn: CTUMYJIMPYIOT peryaspHoe W3y4YeHne pPEeKOMEHAOBAHHOW NMUTepaTypbl, a TaKXXe
BHMMATE/IbHOE OTHOLUEHME K JIEKLWMOHHOMY KYPCY; 3aKpenasioT 3HaHWSA, NOJyYEHHbIE B MpoLecce JIEKUMOHHOIo obydyeHnsa n CamMoCTOATENbHOMN
paboThbl Hag NUTepaTyponr; pacwmpsoT 06bEM npodeccnoHasbHO 3HAYUMbIX 3HAHWIA, YMEHUW, HaBbIKOB; MO3BOJISIOT MPOBEPUTb MNPaBUJSIBHOCTb
paHee MoJsly4YeHHbIX 3HaHNI; NPUBUBAIOT HAaBbIKW CAMOCTOATENIbHOIMO MbILL/IEHNS, YCTHOIO BbICTYMNJ1IeHNS; cnocobcTByOT cBO6OAHOMY ONEepuUpoBaHMIO
TEepPMUHOI0rnen; NpeaoCcTaBAA0T NpenogaBaTeto BO3MOXKHOCTb CUCTEMATUYECKN KOHTPOJIMPOBaTb YPOBEHb CaMOCTOATENbHON paboTbl CTYAEHTOB.
YrnybneHne n KOHKpeTusauusa 3HaHUN MPOU3BOAUTCA Mpu npoBefeHnn nabopaTopHbiXx paboT. OCHOBHLIM METOAOM MPOBEAEHUS ITUX 3aHATUN
ABNSETCA camocTosaTeNnbHaa paboTa CTyAeHTOB C WCMNosb30BaHMeM nabopaTopHoro ob6opyfnoBaHUA, HaraagHbix nocobun, Heobxogmmon
TEXHNYECKON OOKYMeHTauum n nutepaTypbl. Ka)xgoe 3aHATUE OCHaWaeTCca ANAaKTUYECKMMN MaTepuanamMu: niakatamm, cxemamn. CogeprkaHume
nabopaTopHbIX 3aHATUI pukcmpyeTca B Pl B pa3gene 5.5, HacToALWEN NPOrpamMMsl.

Mpy NOArOoTOBKE K 3K3aMeHy B [OMOJIHEHWE K M3YYEeHMWI KOHCMEKTOB JieKuuid, HeobxoAuMo Mnonb30BaTbCsA Yy4yebHOW nuTepaTypou,
pPEKOMEH0BAHHOM K HacToslLen nporpamme. Mpn NoAroTOBKE K 3K3aMeHy He0BX0AUMO U3Yy4YNTb TEOPUIO: ONpeaesieHNns BCeX MOHSATUIA 1 3aKOHOB A0
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COCTOAHMS MOHMMaHUA MaTepuasa U CaMOCTOATENIbHO PEeLnTb MO HECKOJIbKY TUMOBbLIX 3a4ay M3 Kaxnol Tembl. MMpu pelleHnn 3adady Bcerga
HeobXxoOAMMO yMeTb KaYeCTBEHHO UHTEPNPETUPOBATb UTOM pPeLLleHUs.

CamocTtoaTenbHaa pabota ctygeHToB (CPC) no aucumnjivHe urpaeT BaXKHYK pPoOJsb B Xo4e Bcero y4ebHoro npouecca. MaTtepuanbl un
MeToaun4yeckmne pekoMmeHaauumm ansa obecnedyeHus CPC rotoBaTca npenojaBaTesieM 1 BblAAOTCA CTYAEHTY npenogasaTtenem n bubanortexkon.
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10. NepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMHW, UCNOJIb3yeMbIX NPU
ocCyLlLecTBJIeHUMM obpa3oBaTesibHOro npouecca Nno aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHna 1 UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeoObxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

Adobe Reader DC CBobogHas nuueH3nsa

Microsoft Office Word 2010 Homep npoaykTa 14.0.6024.1000 SP1 MSO 02260-018-0000106-48095

OnepaumnoHHas cuctema Windows orosop oT 26.05.2020 Ne 32009117096 Oorosop oT 17.01.2019 Ne 31908696765

OducHbIn nakeT Microsoft office 2016 Oorosop o1 26.05.2020 Ne 32009117096 Oorosop o1 17.01.2019 Ne 31908696765

AHTMBUpYC kaspersky endpoint security JInLeH3noHHbIN gorosop ot 17.02.2021 Ne 203-20122401

10.2. NepeyeHb He0OXO0AMMbIX MH(POPMALMOHHDbIX CMPABOYHbIX CUCTEM:

Kaxxablii obyvatloLniics B Te4eHne Bcero nepmoaa obyvyeHus obecneyeH NHAMBMAYAIbHbIM
HEOrpaHWUYEHHbIM OOCTYMOM K 3JIEKTPOHHO-OMBNINOTEYHBIM CUCTEMAM:

Ha3BaHue

Znanium.com. ba3oBas KoneKUns : INeKTPOHHO-bubanoTeyHasa cuctema : cant / OO0 'Hay4HO-M3[aTENbCKUN LLEHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta o6bHoBneHus: 06.06.2019). - Pexxum gocTyna: ons
3aperncTpup. noab3oBaTenen. - TeKCT: 3N1eKTPOHHbIN. ®oHA SBC chopMumpyeTCs C y4eTOM BCEX N3MEHEHUIA
obpasoBaTesibHbIX CTAaHOAPTOB U BKJOYaET y4ebHuKM, yyebHble nocobus, YMK, MoHorpadun, aBTopedepaTsl,
anccepTaummn, sHUMKIONEMN, CI0BapyU N CNPaBOYHUKMW, 3aKOHOAATeIbHO-HOPMaTUBHbIE AOKYMEHThI, CleumnasbHble
nepuoanYyeckne N3fgaHnus u N3faHuns, BbinyCKaeMble nsgatenbCcTBamMm By30B. http://znanium.com/catalog/

IPRBooks. Ba3oBasi KONnekums : 31eKTPOHHO-6nbnnoTeyHas cuctema : cant / O6LwecTBO C orpaHNU4eHHOM
OTBETCTBEHHOCTbI0O KoMmnaHusa 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[oCTyna: Ansa 3aperncTpup. Nosb3oBaTesel. - TEKCT INEeKTPOHHLIN. ABNSETCSA pacnpoCcTpaHeHHbIM 0bpa3oBaTesibHbIM
3JIEKTPOHHbIM PECYPCOM A5 BbICLUMX U CPEeAHUX CNeumnanbHbiX y4ebHbIX 3aBefeHN, Hay4YHO-Uccen0BaTelbCKnxX
WHCTUTYTOB, Ny6an4HbIX 6BubnnoTek, npnobpeTalowmx KOpnopaTMBHBIN AOCTYN Aa5A CBOMX 0byYaloLmxcs, npenogasaTtenen
1 T.4. OBC BKJOYaET y4ebHY0 N Hay4YHYI0 NMTepaTypy Mo HanpaBJieHNsSM NOATOTOBKUN BbICLLEr0 U CPEAHEro
npogeccnoHasbHoro obpasoBanHus. http://www.iprbookshop.ru/586.html

HauwvoHanbHasa anekTpoHHaa 6ubnnoteka (HIB) : henepanbHas rocygapcTBeHHas MHPOOPMaLMOHHAa cucTema : CanT /
MunHNCTEepCcTBO KyNbTypbl Poccninckon ®epepaunn, Poccunckasa rocyaapcTeeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxnm gocTyna: Ans 3aperucTpup. nojb3oBaTesnen. - TeKCT: 3NeKTPOHHbIN. HIB - npoekT Poccuiickom
rocynapcTBeHHon 6ubnunotekn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 3n1eKTpoHHasa bubnnorteka (H3B)
pa3pabaTbiBaeTCA BeAYLMMN POCCUMANCKMMN BubnnoTekamm Npu noaaepxke MmHNCTepcTBa KyabTypbl Poccumnckom
dPepepaummn. OcHoBHas uenb HIB - obecneunTb cBOGOAHBLIA [OCTYN rpakaaHaMm Poccuinckon depepaumm Ko BCEM
N34aHHbIM, U34aBaeMbIM N XpPaHALWMMCA B (DOHAAX POCCUACKNX BMBINOTEK N34aHNAM N Hay4YHbIM paboTaM, - OT KHUXHbIX
MaMATHUKOB UCTOPUN 1N KYJIbTYpPbl, A0 HOBENLLNX aBTOPCKUX Npou3BeaeHunin. B HacToawee BpeMsa npoekT H3b Bkao4aeT
6oee 1.660.000 31eKTPOHHbLIX KHUT, 6onee 33.000.000 3anucen kaTanoros.POCCUNCKASA HALIMOHANIbHASA BUBJIMOTEKA
(PHB) : canT / Poccninckas HaumoHanbHas 6ubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ans
3aperncTpup. noab3oBaTenemn. - TeKCT: 3NIeKTPOHHbIN. ‘... 04Ha 13 KPyNnHenLwmx B Mupe 1 BTopas no seanynHe oHA0B B
Poccuiickon ®epepaumm - CAy>XUT POCCUACKON KybType U HayKe, XpaHUT HaluMOHaJIbHY10 MaMaTk, cnocobcTByeT
NpoCBeLLEeHNI0 HacenaLWwmx Poccuio HapoaoB 1 pacnpocTpaHeHWo naen rymaHmsma. ... B doHgax bubanorekn xpaHntcs
6onee 38,6 MAH 3K3. NpoM3BeAEHN NEYaTN N NHbIX NHHOPMALIMOHHbLIX PECYPCOB, B TOM YUC/E N Ha 3JIEKTPOHHbIX
HOCUTeNAX, AOCTYMNHbIX LUMPOKOMY KPYry noJsib3oBaTenen. ExxerogHo PHB nocewaeT okosio 850 ThiC. YuTaTenem, KoTopbiM
BblAaeTca A0 5 MJIH U3JaHUN, K ee 3NeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebile 10 MAH yaaneHHbIX
rnonb3oBaTenen. ... CoxpaHasa KyabTYPHY U UICTOPUYECKYIO MPeeMCTBEHHOCTb, BEPHOCTb BubanoTeyHbIM TpaanumamMm,
3aJ10)keHHbIM eLle B MimMnepaTopckon MybnnyHon 6ubnmoteke, PHb cerogHs — coBpeMeHHoe MHdopMaLoHHoe
yypexaeHue, ocHaleHHoe HoBenwnm obopyaoBaHMEM N CBOEBPEMEHHO OTBeYaloLLee Ha HacCyLHble BbI30Bbl BpEMEHN.'
(umTaTa ¢ canta PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

eLIBRARY.RU. : Hay4Has anekTpoHHasa bubnunoTeka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pe>xxum pocTyna: ANns 3apeructpup. nonb3oBaTenen. - TEKCT: 3NeKTPOHHbIN. MnaTtdopma eLIBRARY.RU 6binia co3fnaHa B
1999 roay no nHMumaTmee Poccminckoro poHaa pyHAaMeHTaslbHbIX UCCenoBaHU ana obecnevyeHns pOCCUNCKMM YYEHBIM
3JIEKTPOHHOr0 A0CTYyNa K BeAyLMM MHOCTPaHHbIM Hay4YHbIM usgaHusam. C 2005 roga eLIBRARY.RU Ha4vana paboTy ¢
PYCCKOA3bIYHBIMU NYBANKALMAMUN U HbiHE ABNSETCA BeAyLLel 3N1eKTPOHHON 61banoTekon Hay4HOM NepnoanKn Ha pycCcKom
A3blke B Mupe. https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4Hasi anekTpoHHasa bubnunoTeka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxunm
0OCTyna: ANs 3aperncTpup. noab3oBaTenen. - TEKCT: 3NeKTPOHHLIN. KnbepJleHnHKa - 3TO Hay4yHas 3/1eKTPOHHas
bnbnnoTeka, NOCTPOEHHAs Ha NapaanrmMe oTKpbITOM Haykn (Open Science), 0OCHOBHbIMU 3aga4YaMun KOTOPOW ABISIETCA
nonynspusaums Haykm n Hay4Hon AeATeNIbHOCTU, 06LECTBEHHbIN KOHTPOJIb Ka4ecTBa Hay4YHbIX Nybnnkauunii, passmtue
MEXANCUMMNIMHAPHBLIX NCCIeA0BaHNA, COBPEMEHHOIO NMHCTUTYTa Hay4YHON peLeH3un, NoBbILWEHNE LUTUPYEMOCTH
POCCUICKON HayKn 1 MOCTPOEeHMe NHPACTPYKTYpPbl 3HaHUN. https://cyberleninka.ru/

depnepanbHoe rocynapcTBeHHoe 6i0aXKeTHOe yupexxAeHne HaykKn BCcepoCCMncKMim MHCTUTYT HayYHOM U TEXHNYECKOW
nHpopMaumm Poccninckonm akagemmum Hayk (BUHUTU PAH) : canT. - Mocksa, 2019. - URL: http://www.viniti.ru/. - TekcT:
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Ha3BaHue

CNCTEM; CO3[aHNe NHTErpnpoBaHHbIX MHPOPMALIMOHHBLIX CUCTEM B 0611aCTN €CTECTBEHHbIX U TEXHUYECKNX HayK;
nccneposaHne npobaemM NCKYCCTBEHHOrO MHTE/JIEKTa U CO3[4aHNe NHTENIEKTYalbHbIX MHOPMaLMOHHbBIX CUCTEM;
COBEpLUEHCTBOBaHNE MeTOA0B NOArOTOBKM HAaY4YHOW N TEXHUYECKOM NHGopMauum n gpyrue. http://www.viniti.ru/

Meprognyeckne n3gaHns OocTynHole obyyarowmmcs n coTpyaHmnkam ®re0Y BO MITY no noAnncke U Ha OCHOBaHUK
KOHTPAKTOB U IMLUEH3NOHHbLIX cornaweHunin. /index.php/resursy/37-periodicheskie-izdaniya

Bcepoccuinckuim Hay4Ho-nccnenoBaTenbCKUm MHCTUTYT cepTudmkaumm (BHUAUC) : cant. - Mockea, 2001. - . - URL:
https://www.vniis.ru/. - TeKCT: 3N1€KTPOHHbIA.VIHCTUTYT NpoBoANT paboTy Mo CTaHAapTM3aLUn B arponpoMbILLIEHHOM
KoMnnekce, B 06/1aCTn 31eKTpoobopynoBaHNs, TEKCTUABHON N Nerkom NPOMbILLIEHHOCTUW, CPeACTB NHANBUAYAIbHON
3aWmnThl, B chepe ycayr, a Takxxe B 06/1aCTn OLLEHKN COOTBETCTBUA CUCTEM MeHeL )KMeHTa U IT -TexHOoNornn.
https://www.vniis.ru/

Ona obyyvaouwmxcsa obecnevyeH AocTyn (yaaneHHbIn A0CTYMN) K CAeAyolWnM COBPEMEHHbIM
npodeccnoHabHbIM 6a3aM AaHHbIX, MHPOPMALIMOHHBLIM CMPABOYHbLIM U MOUCKOBLIM CUCTEMAM:

Ha3BaHue

Znanium.com. ba3oBas KonekUuns : I1eKTPOoHHO-6ubanoTeyHasa cuctema : cant / OO0 'Hay4HO-M3[aTeNbCKUN LLEHTP
NHdppa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum pgocTyna: ons
3aperncTpup. noab3oBaTesnen. - TeKCT: 3N1eKTPOHHbIN. ®oHA SBC chopMmpyeTCs C y4eTOM BCEX N3MEHEHUI
obpa3oBaTesibHbIX CTaHOAPTOB U BKJOYAET y4ebHUKM, yyebHble nocobus, YMK, MoHorpadun, aBTopedepaTsl,
anccepTaummn, sHUMKIONEMN, CI0BapU N CNPaBOYHUKMW, 3aKOHOAATelbHO-HOPMaTUBHbIE AOKYMEHThI, CleumnasbHble
nepuoamnyeckne N3fgaHus u N3faHuns, BbinyCKaeMble n3gatenbCcTBamMm By30B. http://znanium.com/catalog/

IPRBooks. ba3oBasi KOnnekums : 31eKTPOHHO-6nbnnoTeyHas cuctema : cant / ObwecTBo C orpaHNU4eHHOM
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6onee 38,6 MAH 3K3. Npon3BeAEHNN NeYaTN N NHbIX NHHOPMALMOHHbLIX PECYPCOB, B TOM YUC/E U Ha 3JIEKTPOHHbIX
HOCUTeNAX, AOCTYMNHbIX LUMPOKOMY KpYry rnoJsib3oBaTenen. ExxerogHo PHB nocelwaeT okosio 850 ThiC. YuTaTenemn, KoTopbiM
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Ha3BaHue
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KoMnnekce, B 06/1aCTn 31eKTpoobopynoBaHNSs, TEKCTUABHOWN N Nerkom NPOMbILLSIEHHOCTUW, CPeACTB NHANBUAYAIbHON
3aWmnThl, B chepe ycayr, a Takxxe B 06/1aCTn OLLEHKN COOTBETCTBUA CUCTEM MeHeL )KMeHTa U IT -TexHOoNornn.
https://www.vniis.ru/
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11. OnucaHue MaTepuasibHO-TeXHM4Yeckon 6asbl Heobxoamumon ans
oCyLLecTBJ/IeHMA oOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMoCToATes/IbHOW paboTbl
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HopmaTumBHasa n cnpaBo4vHas
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JNlabopaTopHas MesnbHULa «Bblora»;
LeHTpudyra nabopaTtopHas UC-1412A;
MNeyb 3nekTpokamepHasa SKCI1-10;
Becbl aHanuTnyeckne
«A&amp;DSCALES Co, LTD; Annapat
CokcneTta

Microsoft Office Word 2010 Homep
npoaykTta 14.0.6024.1000 SP1
MS002260-018-0000106-48095

YyebHasa ayanTopus Ans NnpoBeneHus
3aHATUA NEKLMOHHOI0 1 CEMUHAPCKOro
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Apbires, r. Mankon, yn. NepsomManckas,
oM Ne 191, 3paHue y4yebHoro kopnyca
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MecCT, [,0CKa
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