[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
WHbopMmauus o Bragenbue:; MUHOBPHAYKUN POCCUMA

ONPRASPRAPHOL FROHARRETBEHHO 6lop>keTHOe obpa3oBaTesibHOEe y4YpeXXaeHue Bbicluero obpasosaHus

[I0MKHOCTb: npopeKT0p<ﬁMmg%ﬂﬁ rocynapCTBeHHbIA TEXHOJZIOTMYECKUA YHUBEpPCUTET»

[ata nognucanus: 02.10.2024 10:27:24

YanPRaky iy teIvanpapidblX TEXHOI0rni

faa404d1aeb2a023b5f4a331ee5ddc540496512d
Kagrenpa Xy m ImSMKO-XMYECKX MeTOA0B NCcrefoBaHus

YTBEPXOAIO
MpopekTop no yyebHon paboTe
J1.1. 3apopoxxHas

« » 20 r.

no aucumnnanHe 51.0.13 XuMusa
Mo HanpasJIEHWIO MOArOTOBKM 27.03.01 CtaHpapTusaymsa n MmeTposiorus
rno Npogno NOArOTOBKN (Cneunanmsaymm) CTaHgapTum3aumsa n ceptTumkaumns
KBafMMuUKauus (CTeneHb) BbINyCKHMKA BakanaBp
opma obyueHus O4Has, 3ao4Hasq,
rof Ha4vana noAroToBKM 2022

Mankon

1/46



Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n y4yebHoro nnaHa MITY no HanpaBneHMIO
noAarotoBku (cneumanbHocTn) 27.03.01 CtaHgapTU3aumnsa u MeTposiorns

CocTaBuTesib pabouyer nporpamMMmsi:

JoueHT Kadenpbl XMMUN ~ MoanncaHo npocton 30 CTtanbHaa MapuHa NnbWHWYHa
PUINKO-XUMNYECKUX METOLOB 15.01.2022
nccnenoBaHus, oou., KaHg. C.-X.
HayK
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (noannce) (®.11.0.)

Pabouyan nporpamMma yTBep>XAaeHa Ha 3acepaHum Kadegnpbl:
XuMunm v PU3NKO-XMMN4eCKUX MeToL0B NCCrefoBaHuA

(Ha3BaHWe Kaenpsol)

3aBeaylownn kagenpomn:

30.03.2023 MoanucaHo npocton 3l MonoBa AHrennHa AnekceeBHa
30.03.2023
(noannce) (®.1.0.)
CornacoBsaHo:

PykosoauTtens OMOTI
3aBeAyoWNIA BbiMyCKatoLen

Kahenpon
Mo HanpaBJZIEHUIO NOAOrOoTOBKN
(cneymanbHOCTN)
23.08.2023 MoanncaHo npocton 3 Ta3oBa 3apeTa TanbbueBHa
23.08.2023

(moannce) (®.1.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Lenblo OuUCUMMINHBL ABASIeTCA npuobpeTeHMe CTydeHTaMu 3HaHui B obnactm Xumuu;
thopMmpoBaHue pyHOaaMeHTaNbHbIX 3HAHUI Mo 0OLIEen, HeopraHNYeCKOWn N aHANNTUYECKON XUMUK
YMEHUN N HAaBbIKOB 3KCNEepUMeHTasIbHON paboThl.

OcHoBHbLIE 3apa4m PaCKpbIBalOTCA Ha OCHOBE U3J10XKeHNA Tpe6OBaHI/IIZ K 3HaHNAM, YMEHUAM N
HaBblKaM, KOTOPbIM O0J1>KHbl OBJ1af€Tb CTYAEHTDI.

* C(hOPMUPOBATb TEOPETUYECKNIA DYHAAMEHT COBPEMEHHOM XMMUN KaK eaMHON, IOrMYecKn CBsiI3aHHOM
CUCTEMbI;

pacWwmMpnTb U 3aKpenuTb 6a30Bble MOHATUA XMMUKU, HeobxoOuMble O OasibHENLEro n3y4yeHus
pa3NyHbIX 061acTell eCTeCTBO3HAHMS;

- chopMUMpPOBaATb YMEHMSA N HAaBbIKM IKCMepMMeHTabHOM paboTbl, CAaMOCTOATENbHOM PaboThl C HAY4YHO-
TeXHUYeCKon nuTepaTypon;

pPa3BnNTb cnocobHoCcTN K TBOp4YeCcTBy, B TOM 4Hucine K Hay‘-IHO-I/ICC)'Ieﬂ,OBaTeJ'IbCKOIZ pa60Te, n
Bblpa6OTaTb I‘IOTpeﬁHOCTb K CaMOCTOATENIbHOMY npmo6peTeH|/no 3HaHUN.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OvcumnanHa BXoAUT B nepeyeHb KypcoB 6a30Bol YacTn y4yebHoro nnaHa.

OucunnnnHa Boopy>XaeT NOHATUNHBLIM N KaTEropuHbIM annapaToM Mo 3TOW OTPac/n 3HAHUN
N COOTBETCTBYIOLWEN TEPMUHOSIOrMEN, NMPUMeEHSeMOoN B oTpacan. OHa HenocpenCTBEHHO CBSA3aHa C
ancumnanHaMn:  3KOJIoOrMsA, ToBapoBedeHMe W 3KCnepTuM3a OAHOPOAHbLIX rpynn  TOBAapoBs,
6e30MacHOCTb TOBApOB M Cbipbf, CTaHOAPTU3aUMA N CEPTURUKALNS CbIPbSA N NMULLEBLIX MPOAYKTOB,
YTO A3ET BO3MOXHOCTb pPaCLUMPEHUNA MOJSYYEHHbIX 3HAaHWW, YMEHUW KN HaBbIKOB AJIA YCMeLwHOoNn
npoceccnoHasbHON AeAaATeNbHOCTU N (UIn) NPOAOSIKEHUS MpodeccnoHasibHoro obpa3oBaHus B
MarmcrtpaType.
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3. MNepeyeHb NaHUpPyeMbIX pe3ysibTaTOB 00y4YeHus No AuCUUNINHE
(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

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

OMnK-1.1 AHanusnpyeT 3agayn ynpasneHunsa B obnactu
CTaHAapTu3auMn 1 MeTPOIOrMn Ha OCHOBE MOJIOXKEHUN,
3aKOHOB 1 MeTOAOB B 06/1aCTN €CTECTBEHHbIX HayK 1
MaTeMaTUuKu

OlMK-1.2 PaccmaTpuBaeT BO3MOXHbIE BapuaHThbl peLleHuns 3agay
ynpasaeHunsa B obnacTn cTaHAapTM3aumm 1 MeTposIornm Ha
OCHOBE MOJI0XKEHW, 3aKOHOB 1 MeToA0B B 06/1aCTH
€CTEeCTBEHHbIX HayK U MaTeMaTUKN

OnK-2.1 dopmynmpyeT 3a4auun ynpassieHus B obnactu
CTaHAapTM3aunn 1 METPOIOr N N Ha OCHOBE 3HAHUN
NPogUIbHLIX pa3fenoB MaTeEMaTUYECKUX N eCTeCTBEHHO-
Hay4YHbIX ANCUUMINH

OnK-2.2 PaMOTHO 1 apryMeHTUpoBaHHO hopMupyeT CO6CTBEHHbIE
CY>XOEHNS N OLLeHKN Ha OCHOBE 3HaHWI Mo NPOPUNbHbIM
pa3fesiaM MaTeMaTU4YeCKMX N eCTeCTBEHHO-HaYYHbIX
ANCUNNAnH
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

06bem ancumnavHbl 1 BUObl yiebHom paboThl Mo o4HOW opMe oby4eHus.

DopMmbl Buabl 3aHATUM WToro 3.e.
KOHTpoOnsa Yyacos
(konunuec
TBO)
3K Jlek Ja6 KPAT KoHTposb CP
Kypc 1 [Cem. 1 1 17 34 0.35 35.65 57 144 4
0O6beM AnCUUNANHBLI U BUObl y4ebHon paboThl Mo 3a04HON hopMe 0by4veHus.
DopMbl Buabl 3aHATUM Utoro 3.e.
KOHTponsa YyacoB
(konuuec
TBO)
K Jlek J1a6 KPAT KoHTposnb CP
Kypc 1 [Cem. 1 1 6 8 0.35 8.65 121 144 4
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5. CTpyKTypa 1 copep>xaHue y4eOHOM U BOoCNUTaTe/IbHOW AeATeJIbLHOCTU NpPU peasiu3auum AUCUUNJINHLI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

CemMm Paspen pucumniavHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no HepensamMm cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
1 OCHOBHbIE KJ1aCCbl HEOPraHNYeCKMX COeQNHEHMI. 1-2 2 2 6 [MpoBepka gomaluHero
3afgaHusa. OTyeT no
nabopaTtopHon paboTe.
1 CTpoeHne aToMa 1 Nnepruoamny4ecknin 3aKkoH. OCHOBHble 3-4 2 4 6 [MpoBepka pomallHero
NOHATUNSA O XMMMNYECKOWN CBA3N. 3afgaHusa. OTyeT no
nabopaTtopHon paboTe.
1 JHepreTnka u KNHeTUKa XMMNYeCKUX rnpoLeccos. 5-6 2 4 6 Bavu-onpoc. OT4yeT no
XuMunyeckoe paBHoBecue. nabopaTtopHoi paboTe.
Ob6cyxaeHne ooKNagos.
1 PacTBopbl 1 nX xapakTepuctuka. Teopusa 7-8 P 4 6 [MpoBepka AomallHero
3/1eKTPOANTUN-4eCKoW gnccoumaunmn. CunabHble n 3afgaHusa. OT4yeT nNo
cnabble 31eKTPONThI. nabopaTtopHou paboTe.
1 PaBHOBecue B pacTBopax rugponusyrowmxca conen n | 9-10 P 4 6 Bavu-onpoc. OT4yeT Nno
B 6yhepHbIX pacTBOpax. nabopaTtopHoi paboTe.
Ob6cyxaeHne ooKNagos.
1 KomnieKkcHble coegnHeHus. 11-12 2 4 6 [MpoBepka gomaluHero
3afgaHusa. OT4yeT no
nabopaTtopHon paboTe.
1 OKNCANTENBHO-BOCCTAHOBUTESIbHbBIE MPOLLECCHI U UX 13-14 2 4 6 [MpoBepka gomaluHero
XapakTepucTuka. 3agaHusa. OT4yeT nNo
nabopaTtopHon paboTe.
1 DNeKTposInN3 pacTBOPOB M pacrnjaBoB. YpaBHeHMe 15 P 4 6 Bavu-onpoc. OT4yeT Nno
HepHcTa. Koppo3nsa meTannos. nabopaTtopHoi paboTe.
Ob6cyxaeHne ooKNagos.
1 O6uime cBoNCTBa MeTasJIOB 1 HEMETAJJIOB. 16 1 4 9 [MpoBepka gomaluHero
3afgaHusa. OT4yeT no
nabopaTtopHon paboTe.
1 MpomMexxyToYyHasa aTTecTayns: 3K3aMeH B YCTHON 17 0,35 35,65
dopme.
UTOro: 17 34 0.35 35.65 57

7146




5.2. CTpyKTypa OUCUNNINHBI AN 3a04HOW hopMbl 0byveHus.

Cem Paspen pucumniamHbl Bupbl yuebHoM paboThbl, BK/NlOYasA caMoCToATesIbHYI0 paboTy n
TPYBAOeMKOCTb (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 9
1 CTpoeHne aToMa 1 Nepruoanyecknini 3aKoH. OCHOBHbIE MOHATUSA O XUMNYECKOWN CBA3N. 1 16
1 JHepreTnka N KNHeTUKa XMMN4eCKUX npoLeccosB. XmMmn4eckoe paBHoBecHe. 1 1 16
1 PacTBopbl 1 UX XapaKTepucTunka. Teopus 31eKTPoanTU-4eckonm auccoumaumm. CnnbHble n cnabole 1 1 16
3N1EKTPOUTHI.
1 PaBHOBecHe B pacTBOpax rmapoamn3yLmnxcsa conen n B 6ydepHbix pacTBopax. 1 1 16
1 KoMnnekcHble coeanHeHus. 1 1 11
1 OKNCANTESIbHO-BOCCTAHOBUTEJIbHbIE MPOLLECChl U X XapaKTepuCTUKa. 1 1 12
1 DN1eKTpoJIn3 pacTBOPOB M pacrnaBoB. YpaBHeHne HepHcTa. Koppo3ns MeTasoB. 1 12
1 Obuw e cBOWCTBA METaJIJIOB U HEMETAJJI0B. 1 13
1 MpoMeXxyTo4yHasa aTTecTaums: 3K3aMeH B YCTHOM hopMe. 0,35 8,65
UTOro: 6 8 0.35 8.65 121
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5.4. Copep>XaHue pa3gesioB gucumnauHbl (Moayna) «XuMmusa», obpasoBaTesibHble TEXHOJNIOTUM

JIEKLIMOHHBIN KypC

CemMm HaumeHoBaHue TeMbl TpynoeMKocTb (4achbl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::Je) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9

1 OCHOBHBbI€ 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 BeLlLecTs,

CoeaNHEeHN. OKcupbl: coCcTas, CTPOEHME, Knaccungukaumio,

CBOWCTBA, NoJsyyYeHue, PuU3nYecKMe n XMMmn4eckmne
HOMeEHKaTypa; KNCNOTbI: cBolcTBa. YMeTb:
COCTaB, CTPOEHMeE, COCTaBNATb hopMy bl
CBOWCTBA, NoJsyyYeHue, BELWEeCTB U ypaBHEHMNSA
HOMeHKaTypa; XMMUYECKNX peakLumnii,
rMAPOKCUAbI: COCTaB, XapaKTepn3yoLwmx
CTpOEHue, CBONCTBA, XUMNYECKne CBONCTBA 1
rnony4yeHune, HOMeHKNaTypa; cnocobbl nonyyvyeHus.
COJIN: COCTaB, CTPOEHMeE, BnapeTtb: HaBblkaMu
CBOWCTBA, NMoJly4yeHune, 0606LeHNa Nony4eHHoM
HOMeHKaTypa. WHopmMaunu.

1 CTpoeHune atoMa un CTpoeHune atoMa un OlK-1.1; OMNK-1.2; OMNK-2.1; | 3HaTb: OCHOBHbIE Cnanpg-nekuus, Jlekumnm-
nepuoanNyYecKnin 3aKoH. nepuoanyYecKnin 3aKoH. OnK-2.2 MoOJIOXKEHNSA 3aKOHOB BU3yanu3aunm
OCHOBHbIE MOHATUSA O OCHOBHbIE KBaHTOBOW MeXaHUKWU,

XUMNYECKOWN CBA3MN. KOJINYECTBEHHbIE KBaHTOBbLIE YMCa, 3aKOHbI
XapaKTepUCTMKN aToOMa. 3anoJIHEHWS 3JIEKTPOHaMM
KBaHTOBO-rpagunyeckne 3N1EKTPOHHbIX YPOBHEN;
OpPMYJibl 3/IEMEHTOB. pPa3HOBUAHOCTW CBA3EN U
Mepuognyeckasa cncrema, NX XapaKTEPUCTUKN. YMETb:
KaK rpaguyeckoe pasnuyaTb Nnepmnoabl,
oTpakeHune rpynnbl, MOArpynmnbl,
rnepuoanyeckoro 3akoHa. CEeMeNCTBa 3JIEMEHTOB;
Buabl XuMM4eCckom CBSA3N K COCTaBNATb KBAaHTOBO-
CTPOEHNE MOJIEKYI. rpacdunyeckmne hopmy bl
KoBaneHTHasa CBA3b: 3/IEMEHTOB; COCTaBNATb
rnonsipHas, 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 aHajn3a nHgopmMaumu.
1 JHepreTnka n KNHeTUKa OcHoBHble 3akoHOMepHocTHK | OMNK-1.1; OMNK-1.2; OMNK-2.1; | 3HaTb: npoLueccsl Cnang-nekuuns, Jlekumn-

XNMNYeCKnX npoLeccos.
XnMmn4yeckoe paBHoBecue.

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

OMnK-2.2

NpoTEeKaHNA XUMUYECKNX
peakuun, cneacTems u3
3akoHa lNecca n meTOAUKY
pac4eTa rno HUM; opMyibl
015 pacyeTa CKOpoCTu

BU3yannsauyunnm
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

ypaBHeHuaMm. MNoHsaTre 06
SHTPOMUN N SHTaNbMNUN.
SHeprusa 'vbbca.
CTaHpapTHble
TepMoAgnHaMmn4eckne
BeNNYUHbI. KNHeTuKa
XMMUNYECKMX NPOoLILeCCOB.
CKOpOCTb peakuum B
rOMOIreHHbIX U
reTeporeHHbIX cucTeMax u
daKTopbl, BAVSAOLWME Ha
Heé. Bupabl KaTanumsa.
XnMmu4yeckoe paBHoBecue u
cnocobbl ero cMeLleHmns.

peakumnun, 3aKoH
0EeNCTBYOLWMX Macc,
npuHumn Jle-WaTenbe.
YMeTb: NONb30BaTLCS
Tabnnuamn cTaHoapTHbIX
3/1eKTPOAHbIX NOTEHLNaN0B
SHTaNbMUN N SHTPOMNUK;
onpenensaTb TUMN CUCTEMBI,
B KOTOPOM NponcxoamnT
XMMUYECKas peakLuus;
BblAeNATb hakTophbl,
BNSOLLME Ha ee CKOPOCTb.
BrnaneTb: MeToaMKaMu
onpegeneHns CKopocTu
XWMUNYECKON peakumnm B
3aBMCUMOCTU OT yCNOBUN
peakuuun; HaBbikaMu cbopa
n 06paboTkM NHopMaLnn.

PacTBopbl 1 nx
XapakTepuctuka. Teopus
3NEKTPONNTU-YEeCKOoN
anccouvaumn. CunbHble 1
cnabble aNeKTPONTHI.

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

OlMK-1.1; OMNK-1.2; ONK-2.1;
OMnK-2.2

3HaTb: Teoputo
pacTBOpPEHUS BELLECTB;
haKTopbl, BAMSAOLWME Ha
pPacTBOPUMOCTb BELLECTB;
Teopuio C. AppeHnyca;
dopmMynbl 4ns
onpeaeneHns cteneHn
avccounaunm
3NEeKTPONNTOB. YMETb:
onpenenaTb KOHUEHTpaummn
BeLecTB rno opmysiam;
NnoJsib30BaTbCsA TabANYHbIMUN
3HaYeHnaMun

36y NNMOCKONNYECKNX 1
KPUOCKOMNYeCKmnx
NOCTOAHHbIX. BnapeTs:
HaBblkaMWn NPUrOoTOBAEHUSA
pPacTBOPOB pa3/IN4YHON
KOHLLeHTpauuwn; pa3inyaTtb
CunbHble 1 cnabble
3NEKTPONNTHI,
NCNoNb30BaTb MOHATUSA
WOHHOW CuJibl pacTBopa 1
KOHCTaHTbI Auccoumaumu;
HaBblkamMu onpeaeneHns pH
pacTBopa.

Cnanpg-nekums

PaBHOBecue B pacTBoOpax
rMAPOSN3YIOLLNXCS CONEl n
B ByhepHbIx pacTBOpax.

NoHHble peakunn B
pacTBopax. Peakuun
WOHHOro obMeHa. MIoHHOo-
MOJIEKYIIPHbIE YPaBHEHMS.

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

3HaTb: Teoputo
pacTBOPEHUNSA BELLLECTB;
daKTopbl, BAMSAOLWME Ha
pPacTBOPUMOCTb BELLECTB;

Cnanpg-nekuuns
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

Peakuun c obpasoBaHnem
ocafKka.
[a3oBblgennTesbHble
peakuuun. loHHOe
rnpounsBeneHve BOAbl.
BogopopnHbii nokasaTesnb.

Teopuio C. AppeHnyca;
dopmysibl AN
onpegeneHns cTeneHun
auccounauunm
3JIeKTPOJINTOB. YMETb:
onpenenaTb KOHUEHTpaummn
BeLecTB rno opmysiam;
Nnonb30BaTbCA TabaN4HbIMU
3HavYeHuaMun

36y NNMOCKONNYECKNX 1
KPUOCKOMNYeCcKmnx
NOCTOAHHbLIX. BriageTs:
HaBblkaMWN NPUrOTOBNEHUSA
pacTBOPOB pa3/INYHOMN
KOHLIeHTpaLuuun; pas3imyaTtb
CUNbHbIE N cnabble
3N1eKTPONUTHI,
NCNoJb30BaTb MOHATUSA
WOHHOWN Cu/bl pacTBopa 1
KOHCTaHTbI Anccoumaumm;
HaBblkamMu onpegenenns pH
pacTBopa.

KomnieKkcHble coegnHeHus.

KoopanHaunoHHble
coeanHeHnsi. OCHOBHble
MoONI0XKEHUNS
KOOPANHALUMOHHOW Teopuun.
OCHOBHbIe TUMbI U
HOMeEHKaTypa

KOMMJIEKCHbIX COeANHEHWNNA.

N30Mepusa KOMMNNEKCHbIX
coegnHeHun. Mpupogaa
XUMUYECKON CBA3N B
KOMMJIEKCHBbIX
COeINHEHUSAX.
YCTON4YMBOCTb
KOMMJIEKCHbIX COeQNHEHWNI
B pacTBOpax.

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

3HaTb: Teopuio BepHepa,
HOMEHKNaTypy
KOMMJIEKCHbIX BELLLECTB,
KOOPANHALMOHHYIO CBA3b.
YMeTb: onpenenaTtb
KOHCTaHTYy CTOMKOCTU
HeyCTOMN4YMBOCTM
KOMTMJIEKCHBIX COeANHEHWNIA.
BnageTb: HaBblkaMu
NnoJsly4eHNs KOMIMJIEKCHbIX
coefHEHUN.

Cnang-nekuus, Jlekumnmn-
BU3yasin3aumnm

OkucnnTenbHo-
BOCCTaHOBUTEJIbHbIE
rnpouecchl u nx
XapaKTepucTumka.

OKncAnTenbHo-
BOCCTAHOBMUTEJIbHbIE
peakunun. OCHOBBbI
3neKTpoxumMmmn. OKnUcneHmne
N BOCCTaHOBJIEHME.
Knaccngpukaumns
XUMNYECKNX peakLuunn.
CocTaBrieHne ypaBHEHUN O
KUCANTENbHO-
BOCCTAHOBMUTEJIbHbIX
peakuunin. Ba>kHenwne

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

3HaTb: Teoputo OBP, cxembl
noBefeHNs Ba)KHENLWNX
OKNCIUTeNen B pacTBopax
C pa3HbIM 3HavYeHnem pH.
YMeTb: onpenenaTb
npoaykTbl OBP, cocTaBnsTb
cxembl OBP. Bnagetsb:
MeToAaMu 3J1IeKTPOHHOro
6anaHca n nonypeakummn
ons nopbopa
KoappuumeHTos B OBP.

Cnanpg-nekums
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
OKUCNTENN 1
BOCCT@HOBUTENN.
DNeKTpOoSIn3 pacTBOPOB U CyLLHOCTb 3J1eKTposn3a. OMK-1.1; OMNK-1.2; OMNK-2.1; [ 3HaTb: NpaBuna pa3pagkn | Cnanpg-nekums, Jlekunm-
pacnnasoB. YpaBHeHUue DNeKTPOoIn3 pacrnjaBoB U OnK-2.2 MOHOB Ha KaToe n aHone, |[Bu3lyanusauuu
HepHcTa. Koppo3us pacTBOPOB. 3aKOHbI CTaHOapTHbIE 3JIeKTPOAHbIe
MeTaJlioB. 3/1eKTponmn3a. Xummnyeckne noTeHuwnanbl, pag
WCTOYHUKWN IHEPrun Hanps>XeHWn MeTassoB.
[anbBaHNYeCckKune YMeTb: onpenensitb
3/1eMEeHTbl. DNEeKTPOAHble peasibHble noTeHunanbl
rnoTeHunanbl 1 pPasINYHbIX CUCTEM,
3/IEKTPOABMIKYLLNE CUSIbI. NCMoNb3ys ypaBHEHnE
Pan Hanps»keHnn HepHcTa; cocTaBnATb
MeTasoB. Koppo3us CXEMbl pa3/INYHbIX TUMOB
MeTaJlsIoB. KOppO31n MeTaJloB.
BnapeTtb: HaBblkaMu
COCTaB/IEHUA NPOCTENLINX
rasibBaHNYeCKMX
3/1IEMEHTOB.
Ob6uine cBONCTBA MeTa0B MeTannbl n ux BaxxHenwmne |OMK-1.1; OMNK-1.2; OMNK-2.1; | 3HaTb: MOJIOXKEHNE Cnanpg-nekums
M HeMeTaJlJ10B. coeiIHeHNA. OnK-2.2 MeTaJl/IOB U HeMeTaJ1/10B B
XapakTepucTmka MeTasnioB nepnoan4yeckon cucteme n
rNaBHbIX N MOBOYHbIX CTpoOeHue nx aToMOB.
noarpynn: ocobeHHoCcTn 0OcobeHHOCTN CTPOEeHMUS
CTpPOEHUs aTOMOB aTOMOB 3JIEMEHTOB
MeTaJIJIOB FaBHbIX rNaBHbIX N MOBOYHbIX
nogrpynn. HemeTanibl N nx noarpynn. Ymersb:
Ba)KHenLwmne coeguHeHNs. COCTaB/IATb YpaBHEHUSA
DU3nNYeCcKne N xmMmmyeckmne XUMNYECKUX peakuun,
CBOMCTBa HEMETaJIJI0B. XapaKTepusyrLwmx
Mono>xxeHns HemeTasnsoB B Ccnocobbl X NONYyYEeHUs 1
nepuoanyeckon cucteme. cBoucTBa. BnapeTb:
[Mony4yeHne HemeTasNoB. HaBblKaMU BbINOJIHEHUSA
XUMUYECKNX peakLuunii,
XapaKTepU3yLWmx nx
CBOMCTBA.
MpomMexyTo4Has
aTTecTauns: sK3aMeH B
yCTHOW hopMe.
NTOlO: 17 6
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

CemMm Ne paspena oMCUUNINHDI HauMmeHoOBaHMe NpakKTUYeCKUX 3aHATUMA 06bem B yacax
[e]::Je] 30 0390
1 2 3 4 5 6
[nToro: |

CVIMynSILI,VIOHHbIe 3aHATUA, UX HaUMeHOBaHue, coaep>XaHue m ob6beM B yacax

Cem Ne pasaena AoUCUUNJINHLI HauMmeHoBaHue CUMYNALUOHHBIX 3aHATUA 0ObbeM B yacax
0®0 | 390 | 0390
1 2 3 a 5 6
[UTOro:

5.6. JlJabopaTopHbIe 3aHATUA, UX HAUMeHOBaHue u ob6beM B yacax

Cem Ne paspena puCUUNINHDbI HaumeHoBaHue nabopaTopHbix paboTt 0O6beM B Hacax
0®0 390 03%0
1 2 3 4 5 6
1 OCHOBHbIe KJ1aCCbl HEOPraHNYeCKNX Knaccbl HeopraHn4yeckux BelecTB: OKCUAbl, OCHOBaHWSA, KUCAOTbI, COMN. 4
coegnHEeHUNN.
1 CTpoeHne aToMa 1 NepruoamnyecKnin 3aKoH. KBaHTOBO-rpadunyeckne opmMybl passinyHbiX aTOMOB. IIeKTPOHHbIE, CTPYKTYPHbIE U 4 1
OCHOBHbIe MOHATUA O XMMUYECKOMN CBA3N. MPOCTPaHCTBEHHbIe DOPMYJibl MOJIEKY 1.
1 SHepreTnka n KUHeTUKa XMMNYECKNX TepMoOMHaMMYeckmne pacHeTbl Mo YPaBHEHUAM XMMUYECKUX peakumin: SHTaNbNus, SHTPONnS, 4 1
rnpoueccoB. XMMM4ecKoe paBHoOBecCKe. 3Heprus N'mbbca. CKOPOCTb XMMNYECKNX peaKLMn, XMMNYeCKoe paBHOBeCHe.
1 PacTBoOpbI U NX XapakTepucTuka. Teopus MprroToBsieHNe pacTBOPOB Pa3/IMYHOM KOHLIEHTpaLuu. 4 1
3NEeKTPONMTUN-4ecKon auccoymaunmn. CnibHbie 1
cnabble 3N1eKTPonThI.
1 PaBHOBecue B pacTBopax rmaposim3yroLLnxcs rmaoponns conenn. Onpepenenne pH bydepHbIx pacTBOPOB. 4 1
conen n B byepHbIX pacTBOpax.
1 KoMnieKcHble coefnHEHNS. KoopAnHaLUnOHHbIe cOeAVNHEHMS. 4 1
1 OKUCANTENbHO-BOCCTAHOBUTE IbHBbIE NMpoLecchl | OKUCNTENbHO-BOCCTAaHOBUTE/IbHbIE PeaKLUK. 4 2
VN NX XapakTepuCcTuKa.
1 DN1eKTPO/IN3 PacTBOPOB N PacnJ/iaBos. D/1IeKTPOJIN3 PacTBOPOB W PacnJsiaBos. 4
YpaBHeHVe HepHcTa. Koppo3us MeTasif1oB.
1 Ob6ume cBONCTBA METaJIJIOB U HEMETAaJJ10B. MeTannbl 1 HEMeTaNbl, UX CBONCTBA. 2 1
1 MpomeXyTo4yHaa aTTecTaums: 3K3aMeH B
yCTHON hopme.
NTOro: 34 8
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CeMm Ne paspena AUCLUNJIUHDI HauMmeHoBaHue nabopaTopHbIX paboT 06beM B yacax
oP0 30 03®0
1 2 3 4 5 6

5.7. MpuMepHasa TeMaTUKa KYpPCOBbIX NpoeKToB (paboT)
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

CemMm Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA
1 2 3 4 5 6 7

OCHOBHbIe KJ1acCbl HEOPraHNYeCKNX [eHeTn4yeckasn CBA3b: COCTaBJIEHME CXeM. 2 6 9

COeJIHEHNN. Hepens

CTpoeHune aToMa 1 MepuognyecKnii 3aKoH. XapaKkTepuncTmkKa 3/1IEMEHTOB MO MOJIOXXEHUIO B MEPNOANYECKON CUCTEME. 4 6 16

OCHOBHbIE€ MOHATUSA O XUMNYECKOW CBA3M. OnpepenieHve Buaa CBSA3N B pa3/INYHbIX COeUHEHNAX. Hepens

JHepreTnka n KUHeTUKa XMMNYECKNX PelleHmne pacyeTHbIX 3aaa4y. PeweHne 3aga4y Ha onpeaesieHne CKopocTu n 6 6 16

rnpoueccos. XMMn4eckoe paBHoBecCKe. CMeLleHne XMMNYecKoro paBHoBeCus. Hepens

PacTBOpbl 1 UX XapakTepucTuka. Teopus PelwweHuve 3agay Ha onpefeneHne passinyHbliX BUAOB KOHUEeHTpauun. OnpegeneHne 8 6 16

3NEeKTPONUTU-4eckon anccoumaummn. CnibHble U | MOHHOW aKTUBHOCTU PacTBOPOB, CTEMNEHM N KOHCTaHTbl Auccoumaunu. Hepens

cnabble 3NeKTPOSINThI.

PaBHOBecue B pacTBOpax rmaposn3yoLmnxcs CocTaBrieHne CxeM passinyHbIX TUMNOB rMaponunsa. PeweHune 3anay Ha onpegeneHne 10 6 16

conen n B bydhepHbIX pacTBOpax. pH 6ydepHbIX pacTBOPOB. Hepens

KoMneKcHble coeanHeHus. BbinosiHeHMe 3ajaHnin Ha onpeaeneHne CTPYKTYPbl KOMMNEKCHbIX COeQUHEHNN. 12 6 11

PelleHune 3a8a4 Ha HaxoXAeHNe KOHCTaHTbl YCTONYUBOCTU. Hepens

OKNCANTENBbHO-BOCCTAHOBUTEbHBbIE MpoLecchl | OKUCNTENbHO-BOCCTAHOBUTE/bHBbIE MPOLLECChl U UX XapaKTepucTuka. 14 6 12

N NX XapakTepuCTuKa. Hepens

D1eKTPoIn3 pacTBOPOB U pacnsiaBoB. DNeKTpOosIn3 pacTBOPOB M pacnsaBoB. YpaBHeHne HepHcTa. Koppo3nsa MeTansnos. 15 6 12

YpaBHeHVe HepHcTa. Koppo3us MeTasi1oB. Hepensa

Ob6Lme cBOMCTBa METa IJIOB U HEMETaJJ10B. Ob6Lwne cBOMCTBa METaJIJIOB U HEMETaJJ10B. 16 9 13
Hepens

[MpoMeXxyTo4yHaa aTTecTaumnsa: 3K3amMeH B 17

yCTHOWN hopme. Hepens

NTOro: 57 121

5.9. KaneHpapHbin rpacduk BocnuTaTeNbHOW paboThbl N0 AUCUMNJIMHE
Moaynb JaTta, MecTo npoBeneHus HasBaHue meponpuaTusa dopmMa npoBepeHus OTBEeTCTBEHHbIW JocTmxeHun
MeponpuaTus obyualowmuxcs
Mogaynb 3 YyebHo- OkTs6pb 2022, ®IrBOY BO MeHpOeneesckne 4TeHUs. Kpyrnbin cton (nHausmayan |CrtanbHas M.W. OlMK-1.1; ONK-2.1; ONK-1.2;
nccnepoBaTesibCKas m «MITY». bHO[JrpynnoBas). OrlnK-2.2;

Hay4HO-nccnegoBaTesibCKada
NEeATENIbHOCTb
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue

CcblIKa

CranbHas, M.WN. (Mankonckuin rocy 8apCTBEHHbIA TEXHOO0MN-
Yeckuin yHnBepcuTeT). JlabopaTopHbIA NPaKTUKYM MO XUMUN
[9nekTpoHHbIN pe-cypc] : y4yebHoe nocobue / M.U. CTanbHas.
- Manikon : b.n, 2021. - 104 c.

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

54(07) C 41 Cunyko, H.O. (Mankonckuimn rocyaapCTBEHHbIN
TEXHOJIOrNYeCcKnn 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: A/15 aBTOPM30B. NOJSb30BaTeNEN. -
Bubnnorp.: c. 280 (24 Ha3B.). - ISBN 978-5-91692-442-8

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+07A
8DC

Cunyko H.O., CtanbHaa M.N. OcHoBbl XUMun: Y4ebHuK ans
CTYAEHTOB MeAULNH-CKNX By30B (y4ebHuk). Maiikon: A3a-Bo
«Mara-puH O.'», 2021. — 352 c.

6.2. JiuTepaTtypa ANA CaMOCTOATENIbHOW paboT

HasBaHue

CcblsIKa

XKonHuH, A.B. Obwasa xumnsa : y4yebHumk / XonHuH A.B. ; nopg
pen. B.A. lNMonkosa, A.B. XKonHuHa. - MockBa : [90TAP-
Mepna, 2014. - 400 c. - 3bC KoHCynbTaHT cTyneHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970429563.html
. - Pexxum pgocTtyna: no nognucke. - ISBN ISBN
978-5-9704-2956-3

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+096
AFC

MBaHoB, B.I'. Heoprannyeckasa xmmmsa. KpaTKuin Kypc :
yyebHoe nocobue / B.l'. UBaHoB, O.H. leBa ; MockoBCkun
nefarornyeckuini rocyiapCTBEHHbIN YHUBEpPCUTET. - MOCKBa :
KYPC, 2019. - 256 c. - 9bC 3HaHuym. - URL:
http://znanium.com/catalog/document?id=355750. - Pexxum
pocTtyna: no nognucke. - ISBN 978-5-905554-60-5. - ISBN
978-5-16-101282-6. - ISBN 978-5-16-009834-0

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+0A1
025

Encumos, B.1. OcHoBbI obLwen xmuMum : y4ebHoe nocobue /
B.N. EncdhrmoB ; MOCKOBCKNIN NOANTEXHUYECKINIA
YHUBEPCUTET. - 2-e n3ga. - Mocksa : UHOPA-M, 2019. - 256 c. -
(Bbiclwee obpa3oBaHune- bakanaspuaT). - 36C 3HaHUyM. -
URL: http://znanium.com/catalog/document?id=372542. -
Pexxum pocTyna: no nognucke. - bubnwnorp.: c. 252 (19
Ha3B.). - ISBN 978-5-16-010066-1. - ISBN 978-5-16-101776-0

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+0A2
4B7

KomnnekcHble coegnHeHns. Teopus MONeKyNAPHbIX
opbuTanen : TecTbl / cocTaBuTenu: M.M. MNeTposa, E.M.
3yeBa, A.M. Ky3HeL0B. - Ka3aHb : Ka3aHCKNI HauMOHaNbHbIN
nccnenoBaTeNbCKUN TEXHONIOrNYeckuin yHusepcuteT, 2016. -
44 c. - ObC IPR Books. - URL:
http://www.iprbookshop.ru/61864.html. - Pexxum poctyna: no
noanucke. - ISBN 2227-8397

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+0A7
871

Monkos, B.A. O6was xmumuns : y4ebHuk / Monkos B.A.,
My3akos C.A. - MockBa : [30TAP-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

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+095
544

54(075.8) I 54 InuHka, H.J1. Obwasn xumus : y4ebHoe
nocobwue / HJ1. FnuHka. - U3a. cTep. - MockBa : KHOPYC,
2012.-752 c. - Npwun.: c. 721-724. - 3b HB6 MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2000019621. -
Pexxum pocTyna: conep>xaHue. - bubnnorp.: c. 725-726 (41
Ha3B.). - IMeH. yKa3.: c. 727-728. - NpeaM. yKa3s.: c. 729-746.
- ISBN 978-5-406-02149-1

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+029
6C8
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Y4yebHO-MeTOANYECKNE MaTEpPUabl 418 CaMOCTOATENbHOM paboThl 06yYalowmxcs n3 Yyncna
WHBaNA0B N 1L, C OFpaHUYEHHBLIMM BO3MOXKHOCTAMU 340poBbs (OB3) npepocTaBnsatoTcsa B popmax,
afanTMPOBaHHbIX K OrPaHUYeHNAM NX 340PO0BbA U BOCMPUATUS MHOpMaLnn:

ONs L C HapyLWeHWAMUN 3peHuns:

B NeYaTHOM hopMe yBeSIMYEHHbIM LWWPUGTOM,
e B (OpMe INEKTPOHHOIr0 AOKYMEHTa,

e B (hopme ayaunocpanna,

B ne4vyaTHon hopMe Ha s3blke bpanns.

Ona nuy c HapyLWeHMsSMN cnyxa:

e B nevyaTHom opme,
e B (OPME SNEKTPOHHOIr0 OKYMEHTA.

Ons nuy C HapyLweHWSMU OMOPHO-ABUraTeNbHOro anmnapaTa:
e B re4vyaTHOW chopme,

e B ()OpME INEKTPOHHOIr0 LOKYMEHTA,
e B (popmMe ayaunocpanna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

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

HaumeHoBaHue y4yebHbIx
OVCLUMJIMH,
cdopmMupyoue
KOMNeTeHUUM B npouecce
OCBOEHMA
obpaszoBaTenbHOM
nporpaMMbl

Stanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy)
390

o®0 0390

ONK-1.1 AHann3upyeT 3a4ayn yrnpassieHus B 061acT cTaHAapTU3aLUM U METPOJIOFUM Ha OCHOBE MOJI0XKEHMWIA, 3aKOHOB 1
MeTOLOB B 06/1aCTN €CTeCTBEHHbIX HayK 1 MaTeMaTUKKN

12 12 MaTemaTuka

12 12 dusnka

1 1 Xnmuns

46 46 TexHonornyeckas (Mpovsson
CTBEHHO-TEXHOJIOrn4yecKas)
npakTuka

46 46 TexHonornyeckas (Mpovsson
CTBEHHO-TEXHOJIOrn4yecKas)
npakTuka

8 9 MpeponnaoMHas rnpakTuka

ONK-1.2 PaccMaTprBaEeT BO3MOXXHbIE BapuaHThbl peLleHns 3aaay ynpasnaeHnsa B obnactu cTaHgapTU3aunum n MeTposiornm
Ha OCHOBE MOJIOXKEHWUI, 3aKOHOB U MeT0A0B B 0671aCTV eCTECTBEHHbIX HAYK U MaTeMaTUKN

12 12 MaTemaTuka

12 12 dusnka

1 1 Xnmuns

46 46 TexHonornyeckas (Mpovsson
CTBEHHO-TEXHOJIOrn4yecKas)
npakTuka

46 46 TexHonornyeckas (Mpovsson
CTBEHHO-TEXHOJIOrn4yecKas)
npakTuka

8 9 MpeponnaomMHas rnpakTuka

OMNK-2.1 ®opmynupyeT 3aaym ynpasiaeHus B 06,1acTu cTaHAapTU3aLUN U METPOJIOFNN U Ha OCHOBE 3HaHWI NPOUIIbHbBIX
pa3fesioB MaTeEMaTUYECKNX N eCTeCTBEHHO-HAYyYHbIX ANCUMMNIINH

12 12 MaTemaTuka

12 12 dusnka

1 1 Xnmuns

46 46 TexHonornyeckas (MpovssoL
CTBEHHO-TEXHOJIorn4yecKas)
npakTuka

46 46 TexHonornyeckas (MpovssoL
CTBEHHO-TEXHOJIOrn4yecKas)
npakTuka

8 9 MpeponnaomMHas npakTuka

7.2. OnucaHMe nokKasartesnen u KputepueB oueHuBaHusA KOMMNEeTeHLU MM Ha Pa3JINYHbIX
dTanax Ux cbopmuposal-mn, onucaHuve WKaJsibl oueHUuBaHusAa

MnaHupyeMsbie KpuTepuu oueHUBaHUA pe3ynbTaToB obyuyeHus HaumeHoBaHue
pesynbTaThl HeynoBNEeTBOPUT |yaoBneTesoputen XopoLio OTJINYHO OLEHOYHOro
oCBOeHMA eNnibHO bHO cpeacTBa

KOMMeTeHuUu
1 2 3 4 5 6

OMNK-1: CnocobeH aHanu3npoBaTb 3a4a4n NpodeccMoHalbHON AeATeNbHOCTM Ha OCHOBE MOJIOXKEHW, 3aKOHOB 1 METOLOB B
06/1aCTV eCcTeCcTBEHHbIX HAayK U MaTeMaTUKKN

OlMNK-1.1 AHanm3npyeT 3aa4un ynpasseHnsa B obnactm CTaHAapTu3aunm n MeTposiormm Ha ocHoBee MOJIO>KEHWIN, 3aKOHOB U
MeTOoL0B B 06/1aCTN €CTeCTBEHHbIX HayK U MaTeMaTUKN

3HaThb: ®parmMmeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMmMpoBaHHbIE OomawHee
aKTyaJibHble 3HaHWS HO copep>kawme cucTteMaTumyeckme | 3adaHwue, foknag,
3apa4n oTAesibHble 3HaHWS BOMPOChI K
ynpaB/iieHnsa B B npobensbl 3HaHUSA 3K3aMeHy.
obnacTtu
CTaHfapTu3aumun u
MeTposiornum
YMmeThb: YacTu4Hble yMeHUA | HenosHble yMeHUsa | YMeHMs nosHble, CchopMupoBaHHbIe
aHan3npoBaTb JonyckatTcs yMeHus
COBpPEMEHHbIe HebonbLne
3aja4n owmnbKmn
ynpaBfiieHns B
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

6

obnactun
CTaHpapTM3aumm n
MeTPOJIOrnun.

Bnapertn:
HaBblKamMu
MCNoJsib30BaHUs
npuv aHanunse
3a4ay yrnpaBnaeHus
B obnactum
CTaHpapTM3aumm n
MeTposiorum
MOJIOXKEHNN,
3aKOHOB I
MeTo/0B B
obnactun
€CTEeCTBEHHbIX
HaykK 1
MaTeMaTUKN.

YacTu4Hoe
BNajeHne
HaBblKaMu

HecuctemaTnyecko
e npunMmeHeHne
HaBblKOB

B
cncreMaTunHeckom
npnMMeHeHnNn
HaBbIKOB
nonyckarTcs
npobensl

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB

OMNK-1: CnocobeH aHaAn3npoBsaTb 33£I.a‘-lI/II'IpOCpECCVIOHaJ'IbHOPIﬂ.eﬂTeJ'IbHOCTI/I Ha OCHOBE MOJIOXXEHUWN, 3aKOHOB N MeTO40B B
0611aCTN eCTEeCTBEHHbIX HAaYK U MaTEMATUKN

OlK-1.2 PaccMaTpuBaeT BO3MOXXHbIE BapMaHTbl pelleHns 3ajiay ynpassieHusa B 06nactn ctaHgapTusaumm u METposIornm Ha
OCHOBE NOJI0XKEHW, 3aKOHOB M METOA0B B 06/1aCTN €CTECTBEHHbIX HayK U MaTeMaTUKK

3HaThb: BapunaHThbI

dparmMeHTapHble

HenosiHble 3HaHuA

CcdopMupoBaHHsble,

ChopmMupoBaHHble

peweHnsa 3agay 3HaHNA HO coep>xaliume cuctemMaTuyeckme
ynpaB/iieHnsa B oTAesbHble 3HaHUsA

obnacTtum npobensbl 3HaHUA

CTaHfapTusaumun n

MeTpOoJIornu.

YMmeThb: YacTu4Hble yMeHUA | HenosiHble yMeHUs | YMeHMsa NosHble, CchopMupoBaHHbIe
onpenenaTb JonyckawTcs yMeHus
BO3MOXXHble Hebosnblne

BapuaHTbl ownbkmn

pewleHunsa 3agay

ynpasJieHns B

obnactum

CTaHgapTusaumu n

MeTposiorum n

aHanM3npoBaTb UX,

oueHunBas

OOCTOUHCTBA U

HeOOCTaTKMW.

Bnapetsb: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BllageHne e NnpuMeHeHne CUCTeMaTUYeCKOM |cucTemMaTuyeckoe
peweHunsa 3anay HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
yrnpassieHUs B HaBbIKOB HaBbIKOB

cthepe jonyckatTcs

CTaHZapTusaumm n npobensl

MeTpOosIorum Ha
ocHoBe
MOJIOXKEHNN,
3aKOHOB 1
MeTO40B B
obnacTtum
€CTeCTBEHHbIX
HaykK 1
MaTEMATUKMN.

JomallHee
3ajlaHuve, noKag,
BOMPOChI K
JK3aMeHy.

OMNK-2: CnocobeH thopMynmpoBaTb 3ada4ynnpodeccnoHasbHONAeAsTeNbHOCTN Ha OCHOBE 3HaHMWI NPOMUIIbHbLIX pa3aesioB
MaTeEMaTUYECKNX N eCTECTBEHHO-HAYYHbIX ANCLMMNINH

OMNK-2.1 ®opmynnpyeT 3afa4m ynpaBsieHns B 061acTn cTaHA4apTU3aLUUM U METPOIOTMM N Ha OCHOBE 3HaHUN NPOUIIbHbIX
pa3fenoB MaTeMaTUYeCKUX U eCTeCTBEHHO-HAaYYHbIX ANCUUMIVNH

3HaThb: ®parmMeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE
npocgubHble 3HaHWS HO copep>kalwme cuctemMaTuyeckme
pasnenbl oTAesIbHble 3HaHWS
MaTeEMaTUYECKUX U npobensbl 3HaHUSA
eCcTeCTBEHHO-
Hay4HbIX
ONCUNNANH.
YMmeThb: YacTu4Hble yMeHUA | HenosiHble yMeHUsa | YMeHUs NosHble, CchopMupoBaHHbIe
hopMynmpoBaTb JonyckatoTcs yMeHUNs
3aj4a4n HebosnbLne

JomaluHee
3apaHune, ooknag,
BOMPOChI K
3K3aMeHy.
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

6

ynpas/iieHnsa B
obnactum
CTaHfapTu3auuum u
MeTpOoJIornm 1 Ha
OCHOBE 3HaHUN
npoguIbHbIX
pasnenos
MaTeMaTUYeCKMX 1
€CTeCTBEHHO-
Hay4HbIX
ONCLUVMJINH.

owmnbKmn

Bnapetsb:
HaBblKamMu
MOCTaHOBKM 3aday
ynpaB/ieHuns B
obnactu
CTaHaapTM3aumm n
METPOJIOrnu.

YacTu4Hoe
BlageHne
HaBblKaMu

HecnctemaTtunyecko
e NpuMeHeHne
HaBbIKOB

B
cncTeMaTu4yeckom
MPUMEHEHNN
HaBbIKOB
ponyckatoTca
npobenebl

YcnewHoe un
cucTtemMaTuyeckoe
npuMeHeHue
HaBbIKOB

OMNK-2: CrnocobeH chopMynmpoBaTb 3a4a4n NpoecCnoHaNbHON AeATeNbHOCTU Ha OCHOBE 3HAHWI MPOMUIbHbLIX pa3fesioB
MaTeMaTUYeCKNX N eCTeCTBEHHO-HayYHbIX ANCLMMNANH

OlNK-2.2 F'paMOTHO 1 apryMeHTMPOBaHHO hopMUMpyeT COBCTBEHHbIE CY>XXAEHUSA N OLEHKN Ha OCHOBE 3HaHWI No
npomabHbIM pa3gesaM MaTeMaTUYeCKUX N eCTeCTBEHHO-HaYy4YHbIX ANCLUWMINH

3HaThb: ®dparMeHTapHble HenosnHble 3HaHuA | ChopmumpoBaHHble, | ChopMmpoBaHHbIe
npogusbHble 3HaHWS HO copep>kawme cucTteMaTumyeckmne
pasgenbl oTAesibHble 3HaHUA
MaTeMaTUYeCKUX U npobensbl 3HaHUA

€CTeCTBEHHO-

Hay4HbIX

ONCUNMNIINH

YMeTb: rpaMoOTHO | HacTu4yHble yMeHns | HenosiHble yMeHus | YMeHus noJsiHble, CdopMupoBaHHble
7] jonyckatTcs yMeHus
apryMeHTUpOBaHH HebonbLne

0 hopMmpoBaThb owmnbKkmn

cobCTBEHHbIE

CYyXAEeHNs 1

OLIE€HKWN Ha OCHOBEe

3HaHWI Mo

npogusibHbIM

ANCUMNINHAM.

Bnapetb: YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
HaBblKaMu B/lafeHmne e NMpuMeHeHne cucTemMaTUYeCcKoOM | cucTeMaTuyeckoe
rpamMoTHO 1 HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
apryMeHTUpoBaHH HaBbIKOB HaBbIKOB

0 BblpaXkaTb JonyckatTcs

cthopMumpoBaHHbIe npobensbl

cobCTBEHHbIE

CYy>XAEeHNs 1

OLLEHKM

7.3. Tunosble KOHTPOJibHbI€ 3aAadHUA U UHbIE MaTepuabl, HeoOXxoauMble 417 OUEHKHU
3HaHUN, ymel-mﬁ, HaBbIKOB U (MN1M) oNbITa AEATEeNIbHOCTHU, XapaKTepu3ylouwux 3Tanbl
cbopmupoaal-ma KOMMNEeTEeHLUUN B npouecce ocsoeHusn 06pa303aTean0|7| nporpamMmmbli

Tembl poknapos

1. Cuctema obsazaTenibHOM cepTUDUKALMN MO IKOHOMUNYECKUM TpeboBaHUSAM.

2. CTaHpapTu3aumnsa n cepTudmKauma B CTPYKType MexaHn3Ma nognep XK aKCrnopTEpPoB.

3. be3sonacHoOCTb NpoayKLUUN KaK SKOHOMUYECKasa KaTeropus.

20/46



4. NesaTenbHOCTb EBpONenckoro coselwaHns no 6€3onacHOCTM U COTPYAHNYECTBY B 0bn1acTu
cepTuduKauum n ctaHgapTnsauun.

5. OCHOBHble HanpaBeHUA U TEHAEHUMN Pa3BUTUS MEXAYHAPOAHON CUCTEMbI CepTUdMKALNN
(MCQ).

6. 3apayun n HarnpaBJiIeHNA 0eATe/IbHOCTHN OpFaHI/I3aLI,I/IIZ, BXOOAWNX B CTPYKTYPY
HaLMOHANbHbIX CUCTEM CepTUuukaumnu.

7. MexxayHapogHasa cepTudukaunsa Kak 4eENCTBEHHbIN pblYar peryanpoBaHns HeTapugHbIX
BapbepoB B MEXOYHapPOAHOW TOProsre.

8. CylecTBytoLe B MMPOBOI NPaKTUKE MOLENN OpraHM3aLnii, OCyLLEeCTBSIIOLNX
cepTuduKaumio 1 perncTpaumnio pupm (Tpyu Mmoaenn).

9. CepTI/I(pI/IKaLI,I/IFI npoaykumm nponsBoaCcTtBeHHO-TEXHNYECKOIo Ha3Ha4YeHn4.

10. CepTudmkauma noTpebnTenbCKnx TOBapoOB.

11. CepTudmnkaumsa arponpoMblLLISIEHHON MPOAYKL NN,

12. HanpaBieHUs oCyLLEeCTBIEHNS KOHTPOJIA 1 HaZ30pa 3a CoboaeHEM npaBu
o6s3aTenbHON cepTUDMKaALMN B YCNIOBUAX POCCUINCKOM CUCTEMbI CEPTUDMKALINN.

13. MopsaoK TaMoXXeHHOro ohopMeHNs TOBAapOB, BBO3MMbIX Ha TeppuToputo Poccun, ans
KOTOpbIX TpebyeTca noaTeepxaeHne 6e30mnacHOCTH.

14. Cuctembl cepTuUmnKaLmmm ogHOPOAHON NPOAYKLUMNN: HENPOOOBOJIbCTBEHHLIX TOBAapOB.

15. Cnctembl cepTudmKaummm o4HOPOAHON NPOAYKLMN: MULLLEBBLIX MPOAYKTOB U
Ce/IbCKOX039NCTBEHHOMO ChipbA.

16. Cuctembl cepTUdUKaLMM 0A4HOPOAHON NPOAYKLNN: 3N1eKTpoobopynoBaHMs.

17. Nopsanok ceptTudmnKaunum npoayKkLmu.

18. 061N Nopsaok cepTudnkaynm.

19. CepTudumKaT COOTBETCTBUA.

20. 3HaK COOTBETCTBUA.

21. MepeyeHb NPOAYKUNK 1 YyCIyr nopsexawmx obssaTtensHon cepTudnkaumnm.
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22. CxeMbl cepTUUKaum NnpoaykKunm n ycnyr.

23. MeToauka 06paboTKKM pe3yibTaTOB N3MEPEHWUI NMOKa3aTenen Ka4yectsa NpoaykKumnn.

24, ®daKTopbl, BAMAOLWNE Ha TOYHOCTb N3MepeHus noka3saTeJsiel KayecTBa npoaykunn.

KOHTpObHbIE BONPOCHI U 3aAaHUA O NOATOTOBKMU K MPAKTUYECKUM 3aHATUAM

1.0OCHOBHbIE MOHATUA U 3aKOHbI XUMNN. ATOMHO-MOJIEKYIAPHas Teopus.

2. HanucaHwe opmyn BMHapHbIX CoeguHEHUIN MO CTEeNEHW OKMCeHns aneMeHTa. OnpegeneHue
CTerneHn OKUCJIeHNs 31IeMeHTa no popmye.

3. PacyeTbl Macchl, o6beMa, KoIMYeCTBa BeLLECTBa M YMCaa YacTul.

4. PacyeTbl N0 XMUMNYECKUM (popMysiaM U YPaBHEHUSAM.

5. OCHOBHbIe KJlacCbl HeopraHnyecknx sewects. Okcuabl. OcHoBaHuA. Kncnotbel. Conn. CocTas.
HomeHknaTypa. CBONCTBa 1 MOJIy4YEHME.

6. Peakuun coegnHeHuns, pa3noXeHunad, 3aMelleHnA, obmeHa.

7. Mepuognyeckunin 3akoH. Nepmnognyveckasa cucteMa XmuMmyecknx anemeHTos [.M1. MeHgeneesa.

8. CTpoeHune aToMa.

9. XnmMmmnyeckas cBsa3b.

10. XapakTepucTnuka anemMeHTa No NoJIOXKEHUIO B I'IepVIOD,I/I‘-IeCKOIZ cncreMe.

11. DN1eKTPOHHbIE KOH(UIypaLMM aTOMOB B OCHOBHOM (HOPMaJsibHOM) 1 BO36Yy>XAEeHHOM
COCTOSAHUSAX.

12. Tun n cxema obpa3oBaHUSA XMMNYECKO CBA3MN B BUHApPHbIX COeANHEHUNSX.

13. 3aKOHOMEPHOCTU NMPOTEKAHUSA XUMUYECKOW peakLnia.

14. Pac4eT no TepMOXUMNYECKOMY YPaBHEHMUIO.

15. CKOpOCTb XMMUYECKON peakuunn.
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16. Xnmnyeckoe pasHoBecue, npuHuun Jle LWaTenbe.

17. OnpepneneHne KONNYECTBEHHOro COCTaBa pacTBopa (MaccoBas [0/1S PAaCTBOPEHHOrO BELLEeCTBa;
MOJISipHas, SKBMBAJIEHTHAA U MONANIbHAA KOHLEHTPaLun).

18. PacyeThbl MO ypaBHEHUIO pPeaKL MK C y4acTUEM PacTBOPOB 3aaHHOIr0 COCTaBa.

19.PacTBOpPbI 371€KTPOJINTOB.

20. YpaBHEeHNs peakLUnin B pacTBOpPax 3JIEKTPOSIMTOB B MOJIEKYIAPHOM N MOHHO-MOJIEKYISPHOM
BUAE.

21. YpaBHeHUa rmaponvsa conen.

22. KoMnnekcHble coegnHeHuns. Peakunm komniekcoobpasoBaHus. KoopaonHaunoHHasa Teopusa A.
BepHepa.

23. Tunbl KOMNNekcoobpasoBaTenen n INraHoB, KOOpANHALMOHHOE Ynucno. HomeHknaTypa
KOMMNEKCHbIX COeaNHEHUN,

24. OBP. 2nekTpoxmMu4yeckme BsieHus.

25. CocTaBrnieHune ypaBHeHvu7| OKUNCNINTENIbHO-BOCCTAHOBUTEJIbHbIX peaKLu/u7|.

26. BaxxHenwne okmcnmtenn: KMn0O4, K2Cr207, H2S504(koHu,.), HNO3.

27. CxeMbl 31€KTPOJIN3a pacTBOpa W pacrsaBa 3JIeKTPOJINTOB C UHEPTHbLIM NN

pPacTBOPVMMbIM QHOLOM.

28. Obwme cBoncTBa METAJIJIOB: TUMbI KpuUctanianyeCkmnx peweTok, XmMmnyeckmne CBOMNCTBA.
XnMmnyeckme CBONCTBa MeTas10B r1aBHbIX U MOBGOYHbIX noarpynm.

29. Koppo3us meTannos n crocobsl 6opbbbl C HeR.

KoHTponupyowmne MmaTtepuasbl No oUCUnNINHE

Bonpocel rio Teme: «CTpoeHne atoMa v nepuoandeckmii 3aKoH»

1. MoHATMe 06 aToMme.

2. CTpoeHue agpa. N3oTonbl.
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3. MpuHUMN KBAaHTOBOW MEXaHUKMK:

HeornpenesieHHOCTH,

OBONCTBEHHON npmnpoabl 3JIEKTPOHa;

KBaHTOBOW Heprmn,

HanMeHbLUEeN 3HEepPrmnn.

4. KBaHTOBbIE YMCJIA, XapaKTepPM3YoLLNe COCTOSIHME 3JIEKTPOHA B aTOME.

5. MHOr03N1eKTPOHHbIE CUCTEMbI: NpUHUMN Maynu, npasuno N'yHAa, npaBuio KneykoBCKOro.

6. 3anonHeHne /1IEKTPOHHbIX obosiovyek aTtoMmoB nepmop,vlquKoM CnNcrtembl.

7. Neprnognyecknn 3akoH sanemeHToB [1.1.MeHgeneesa. lNepnoanyeckas CUCTeMa Kak ectecTBeHHas
Knaccudunkauma 351ieMeHTOB.

hopMy/IMPOBKa 3aKOHa;

nepuvoasl, rpynnel, nogrpynnsl. 13mMeHeHue CBOWCTB 3JIEMEHTOB B nepunoaax n rpynnax.

XapakKTepucTuka s-, p-, d-anemMeHToB.

3Heprus noHmsauumn. CpoACcTBO K 3/IEKTPOHY. DNEKTPOOTPULLATESIbHOCTb

Mepa XNMNYECKON aKTUBHOCTMK 3/1IEMEHTOB.

Bonpocsk! no teme: «OCHOBHbIE MOHATUS O XUMNYECKOU CBA3N»

1. MoHATME XMMNYECKOWN CBA3N.

2. MapameTpbl CBA3U:

SHEpPrumna CeA3n,

OJN1NHa CBA3K,

BaJIeHTHbIEe YT Jibl;
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- pacnpeneneHune 3N1eKTPOHHON NIOTHOCTH.

3. CBoOWCTBa CBSA3MU:

HaCblILLIa€MOCTb;,

rmépunonsauns;

HanpaBJIEHHOCTDb;,

NnoNsipn3yemMocTb.

4. Tunbl cBA3N:

- KOBaJleHTHa4,

- NOHHaA,

- MeTaJuin4yeckasd.

3agayn o teme: «CTpoOeEHNE aToOMa U rNepUoanNYeCcKmnyi 3aKoH»

1. 3anuwmnTe NOJIHYI0 N KPATKYK 3/1eKTPOHHYIO (POPMYSibl XMMUYECKOro 3eMeHTa, cogepxxallero
25 3/1eKTPOHOB B 3/1IEKTPOHHOWN 060104Ke.

2. 3anuinTe MNOJIHYI0O N KPaTKY 3NEeKTPOHHYI0 hOpMYyibl XMMUYECKOro 31IeMeHTa, coaep kallero
38 3/71eKTPOHOB B 3/1IeKTPOHHON 060N04Ke.

3. 3anunTe MOJIHYIO U KPATKYIO 3JIEKTPOHHYIO (POPMYJibl XMMUYECKOro 3/1IEMEHTa, CoAepKallero
79 3N1eKTPOHOB B 3/IeKTPOHHOW 0b60os104Ke.

3anauu o teme: «llepnoandecknii 3aKoH n nepmuoanydeckas cuncrema [.1.MeHgeneesa»

1. PyKOBOACTBYSICb TOJIbKO MOJIOXKEHMEM XUMWYECKOro 3J1IeMeHTa B MNepuoanyveckon cucteme,
HanMWNTe KPaTKYI M MNMOJIHYIO 3JIEKTPOHHbIE (DOPMY bl CrieAyoLwWwmnX 3n1emMeHToB: Ne54, Ne26, Ne68.

2. Pacnonoxunte B pan No BO3paCTaHUIO a)aTOMHbLIX paauycoB, 6) 3neKTpooTpuuaTesIbHOCTH,
B)MeTaNIM4eCcKNX CBOUCTB crieaytouime anemeHThl: S, Se, Te, Po.
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3. [lainTe XxapaKTepUCTUKY NpeasioXXeHHOro 3JeMeHTa no cseayoueMy niaHy:

lM1aH xapakTePUCTUKN XUMUYECKOIro 3J1IEMEHTA U €ro CoeNHEHN Ha OCHOBE AaHHbIX CTPOEHUA
artoma:

1. XnMmyecknn CUMBON U Ha3BaHWe 3neMeHTa. OTHOCMTeNbHas aTOMHas Macca. ATOMHbIN
(NnopsaKoBbIN) HOMEP.

2. CTpoeHue aToMa XMMNUYECKOro 3J1IeEMEHTa:

a) 3apsao fAgpa aTtoMa, 4YUCA0  MNPOTOHOB, YUC/AO HEWTPOHOB Hambonee yCTOWYMBOrO,
pacnpoCTPaHEHHOro U30ToNa;

6) obuiee YNCNO 3NEKTPOHOB;

B) 3/1€KTPOHHas popmMyna;

) BaJI€HTHbIE 3J1EKTPOHbI.

3. NonoxxeHne sanemeHTa B lNepnoanveckom cucteme:

a) Homep nepuoga v rpynnbl;

6) rnaBHas uny noboyHas noarpynna.

O6ocHOBaTb MoNOXKeHUe 31eMeHTa B Nepruoanyeckon cucteme.

4. CBONCTBa aTOMa 3J/IeMeHTa:

a) MeTa/lJZIn4ecKmne uian HemeTanan4yeckune;

6) BoCCTaHOBUTESNIbHbIE NN OKUCJINTENIbHO-BOCCTAHOBUTEJIbHbIE (COCTAaBUTb YpaBHeEHWA npoueccos
OKUWUCNIEHNS NN BOCCTAHOBJIEHUA N OKUCIEHNS);

B) OMpenennTb BCE BO3MOXXHble BAJIEHTHOCTU U CTEMEHUN OKUCIEeHUs: rpadnyeckoe nsobpaxkeHue
BaJIEHTHOrO C/1051 B HOPMaJlbHOM U BO3OY>X1€HHOM COCTOSHUSX.

3agayn no teme: «OCHOBHbIE MOHATUS O XUMUNYECKOUN CBA3N»

1. OnpepenuTe CTENEHN OKUCJIEHUA KaXKAO0ro 3jeMeHTa B cjiefyluwmx MoJiekyslax U MoHax:
K2Cr4013 (TeTpaxpomaT Kanus), H4Re209, Ca3(P0O4)2; NalOW12041 (onnapasosibpaMaT-noH);
(MnO4)-; (W7024)60 (napaBonbpamaT-uoH). ObpaTuTb BHMMaHWe Ha pacyeT B NH4NO3
(paccymTaTh OoTAENBbHO MOH (NH4)+ 1 (NO3)-. U306pasuTte CTPYKTYpPHbIE (hOPMY bl AaHHbIX MOJIEKY
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N NOHOB.

2. OnpegennTte, Kakmne CTEMNEeHU OKNCSIEHNS BO3MOXKHbI AJ18 repMaHus. Mokaxnte ux obpasosBaHue.
OnpepennTte, Kakne M3 cTeneHenm okucneHusa byanyT Haumbosiee yCcTOMYMBBLI: @) ONA SJIEKTPOHHO-
B036y>XAEHHOro cocTosiHMSA; 6) 019 OCHOBHOIMO COCTOSIHMSA.

3. NokaxnTe, B Kakux n3 npmeeneHHbix monekyn (CsCl, SO, 02) xumnyeckas cesa3b byaet:

a) KOBaJleHTHOW HenossipHon; 6) KOBasIEHTHOW NONSAPHON; B) MOHHOM. OB6OCHYITe CBOM OTBET.
3afnayn o teme «3dHepreTuka n KNHETUKa XUMUYECKNX MNpoLieccoB»

1. Bolyncnntb TennoTy cropaHma CO B KIOx/M3. Ma3 coaepxunT 10% Heroproymx npumecei.

2. PaccuntaTb B KI)K/MOJIb MU3MEHEeHWe 3HTanbnun as3oBoro nepexona.

H20(kp) ® H20(x), H20(r) ® H20(X).

3. Bbl4McanTb TennoTy cropaHums rasa B KIx/M3, coctoswero 3 40% CO k 60% H2 npwu
HOpPMaJibHbIX yCNoBUSAX. Boga obpa3syeTcs B ra3006pa3HOM COCTOAHUN.

4. Bbl4NCAUTb TENJIOTY cropaHnsa cepbl B KIXK/Kr. NMpnmecn coctaBnaioT 15%.

5. Bblumcantb TennoTy a3oBOro nepexona rpacduta B asiMas, eCcsiM U3BECTHO, YTO CTaH4apTHas
3HTanbnua obpaszoBaHus CO2 u3 rpaduta paBHa: DH°06p. = - 393,5 k[x/Mosb, CTaHOapTHas
3HTanbnusa obpasoBaHusa CO2 13 anmMasa paBHa: DH°06p. = - 395,4 k[>x/Monb

6. PaccunTaTb KanopumMHOCTb Tormamea B KIx/M3, cocTosuero n3 60% CO un 40% SO2.

7. TennoTa cropaHuna 3TaHa paBHa: DHx.p. = -1428,34 k[O)X/MOJb. Bbl4MC/INTb CTaHZapTHYIO
SHTanbnuo obpasosBaHua 3TaHa DH°06p.CH. Boaa BblaenseTcs B ra3006pa3HOM COCTOSAHUN.

8. Mpun Kakon TeMnepaType HACTYNUT TEPMOAMNHAMNYECKOE PaBHOBECNE B CUCTEME:
CuO(kp) + H2(r) ® Cu(kp) + H20 (x)?
9. BeluncnuTb sHepruio Nmbbca B peakumm: 2NH3(r) + 3/2 02(r) ® 2NO(r) + 3H20(x).

OHDEJJ,GJ'IVITI:; npMHUMMMaJibHYytO BO3MOXHOCTb eé NMPOoTeEKaHNA NpPpUN CTaHOAPTHbLIX YCNOBUAX N MPn
500° C.

10. Ckosibko Tenna BbigennuTcsa npu cropaHum 38 r CS2 B ypaBHeHUN peakumnn: CS2(r) + 302(r) =
CO2(r) + 2502(r)?
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3angayu no temamMm «OCHOBbI XUMUYECKON KUHETUKUN. XUMNYECKOEe paBHOBECUE»

1. CkopocCTb peakuun npu TemnepaTtype 60°C paBHa 1 MOAb/A. BblYNCANTE CKOPOCTb 3TON peaKkLuumn
npu 30°C, TeMnepaTypHbIN KOIDPULIMEHT paBeH 3.

2. Ha CKo/IbKO rpayCoB HY>XHO YBENNYUTbL TemnepaTypy, YTobbl CKOPOCTb peakumn Bo3pocna B 27
pa3? TeMmnepaTypHbli KO3DDULIMEHT paBeH 3.

3. Mpn TemnepaTtype 30°C peakuma npoTekaeT 3a 25 MuHyT, npn 50°C - 3a 4 MNHYTHI. PaccunTaTb
TeMnepaTypPHbIA KOIDPULINEHT.

4. Bo CKOJIbKO pa3 HYXHO YBeJINYNTb KOHLIEHTPALIMI0 BOAOPOoAa, YTOoObl CKOPOCTb peakunum mexay
BOJOPOJAOM M NOAO0M BO3pPOCsa B 3 pa3a?

5. Bbl4UCAUTL CPeHIO CKOPOCTb peakuun: A + B_= 2C.

HavanbHas KoHueHTpauma sBeulectBa A pasHa 0,22 Mmonb/n,a Yepe3 10 ¢ 0,215 monb/n.

6. Bo CKOMIbKO pe3 yBenu4vuTCsa CKOPOCTb peakuunm npu NoBbiLeHUN TemnepaTtypsl oT 150°C fgo
200°C, ecnu npu noBbllLeHU TeMrepaTypbl Ha 10°C CKOPOCTb peakuunn ysenn4umnach B 3 pasa?

7. Mpun TemnepaTtype 20°C peakuma npoTekaeT 3a 2 MUHYTbl. KakoBa MNpPoOAO/IKUTENIbHOCTb 3TON
peakuun npu a) Temnepatype 0°C, 6) Temnepatype 50°C? TeMnepaTypHbIN KOIDPULIMEHT paBeH
2.

8. KoHLIeHTpaLma pearmpyowmx Bewects B cncteme H2(r)_+12(r)® 2HI(r) ymeHbwwnnacb B 1,5
pa3a. Bo CKOMbKO pas yBennymnacb CKOPOCTb peakumun?

9. KakK NU3MeHUTCSA CKOPOCTb MPAMON peakLunn Npu yBeJNYEHNN KOHLEeHTpaL MM a3oTa B Tpu pasa?

N2 + 02 ®2NO.

10. Kak M3MEHUTCA CKOPOCTb peakumm npu ysenmyeHunm TemnepaTypbl oT 0°C pgo 100°C?
TemnepaTypHbIA KO3IPULUMEHT paBeH 3. [lepBoHaYaslbHasgd CKOPOCTb peakLumu paBHa 5 Mosb/n.

11. Kak nosnusaeT yBennyeHune P n T Ha CMeLlleHne paBHOBECUSA B CUCTeMax

2502 + 02 ® 2S03 + Q, DH < 0;

4HCI + 02 ®2CI2 + 2H20 + Q, DH < 0;

2H20 ®2H2 + 02 -Q?
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12. B KakOM HanpaBJIEHUN CMECTUTCSA paBHOBECME B CUCTEMaX

2CO(r) + 02(r) ®2C02, DH = - 500 k[;

N2(r) + 02 ®2NO(r), DH = 18 k[ x;

CO2(r) + C(1B) ®2CO(r) - Q

a) Npu NOBbLILWEHUN OAaBAEHUS;

6) Npu NOHVKEHUN TEeMNepPaTypPbl;

B) npum yBean4eHmMm KOHUEHTPaUnNnN NCXO0AHbIX BELWECTB, KOHEYHbLIX NMPOAYKTOB peaKuunn,

r) Npu YMeHbLIEHNN KOHLIEHTPALIMW PEArNPYIOLLINX BELIEeCTB?

3angayu rno teme: «PacTBopbl N X XapaKTEPUCTUKA»

1. CkoNbKo MUAAMANTPoB 85 % pacTBOpa CEPHOM KMCAOTbI C MAOTHOCTbLIO 1,77 I/MA HY>XHO B3SATb
onsa npurotosneHna 12 n 10 % pacTtBopa ¢ naoTHOCTbo 1,066 r/mn?

2. OnpepennTb MONAPHOCTb pacTBOpa, coaepxawero 3,84 r cepHon kKncnoTbl B 400 mn pacTBopa?

3. BolumcauTb tkun. n tnn. 10 % - Horo pacTeopa caxapa C12H22011.

4. Ha CKONIbKO rpafycoB M3MeHseTcsa t3amMmep3aHusa v tkuneHnsa pacteopa aTuneHrnmkona C2H602,
copepxawero B 100 mn Boabl 4 mona?

5. CKonbkKo rpamMMmoB aTuneHrnankonsa C2H602 Hapo pacTBopuTb B 5 21 BOAbI, 4TOObLI pacTeBop
3amep3an npu - 20 °C?

6. Kakune un3s nepevyncnieHHblIX BewecCcTB ABNAKTCA CUWJIbHbIMW 3N1ETPOJINTaMWU. TUAPOKCMO Menwn,
caxap, YKCyCHas KNUcnoTa, ConsHasa KNCaoTa, rmopoKkcng Kanusd, cynbdaT Kanbuus, HUTpaT mtna?

7. NMoKaXxxnTte guccoumaunio B BOOHOM pacTBope cheayowmx sewects: H2S, NaOH, dochaT kKanums.

8. OnpepenunTe, BbIMadeT /I 0CAf0K, eC/In CMeLllaTb PacTBOpPbLI:

1) Ca(NO3)2 n K2CO3? Hanuwmnte MOHHO-MOJIEKYNAPHbIE PeaKLUK.

2) Ba(NO3)2 n K25047? HannwunTte NOHHO-MOJIEKYIIPHbIE peaKLuu.
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3) KNO3 1 K2504? HanuwunTe NOHHO-MOJIEKYIAPHbIE peakunm.

4) AgNO3 un KI? Hanuwmnte MOHHO-MOJIEKYISIPHbIE peaKLun.

3agayv ro teme: «KOMraeKCHble COeANHEHNS»

1. HanncaTb hopMyny KOMMJIEKCHOr0 COeauHeHns, NoNyHYeHHOro N3 cneayoLwmnx BeLecTs:

NaF + AIF3 ®

2. OnpenennTb 3apsaa M KOOpAMHALUMOHHOE Yncio B coegmHeHunn: [Fe3+(CN)6]x.

3. Ha3BaTb KoMnaekcHoe coeamnHeHune: K4[Fe(CN)6].

4. HanucaTb ypaBHeHWe Auccoumaunm KOMIMJIEKCHOro COoedVHEeHUA W Bbipa)keHune KHecT.:
[Ag(NH3)2]ClI.

5. 3aKOH4YMTb YpaBHEHME peakuun 1 3annucaTb ero B noHHoM Buae: K3[Fe(CN)6] + FeSO4 ®

6. HanucaTtb hopMyny KOMMJIEKCHOIO coeanHeHns: TeTpaHuTpuToanxnopompmaat (lll) kanns.

3agayu rno teme «OKNCIINTEIIbHO-BOCCTAHOBUTEIbHbIE rpouecchbl N Nx XxapakKtepnctmka»

YpaBHATb peakunm MeTo40M 3JIEKTPOHHOMo 6anaHca, onpeaennTb TN 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 + H2504 (koHu.) ® K2504 + H2S + H20

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

6. MNO2 + HCI ® MnCI2 + CI2 + H20

7.Zn + H2504 (koHL.) ® ZnS04 + SO2 + H20

8. Cu + HNO3 (pa36.) ® Cu(NO3)2 + NO + H20
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9. Ag + HNO3 (pa36.) ® AgNO3 + NO + H20

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

3agayv no Teme «31€KTPOJIN3 PacTBOPOB U PACr1aBoB»

1. CocTaBUTb CXEMY 3JIeKTPOIM3a pacTBopa ZnS0O4: a) Cc yronbHbIM aHoaoM, 6) ¢ MeaHbIM aHOA0M.

2. MNo4yeMy LWWenoYHble MeTasl/lbl Hefb3A MOJIYYUTb 3JIEKTPOJIM3OM pacTBOpPOB ux conen? OTBeT
MOTUBMPOBATb NPMMEPOM 3JIEKTPOIN3a PacTBOPOB.

3. CocTaBUTb CXEMY 3JIeKTPOSIM3a pacTBOpa 1 pacniasa MnCl2.

4. CoCTaBUTb ypaBHEHUSA NPOLLECCOB, NMpoTeKarwWwmx npu anekTpoamse pacnnasos NaOH un NiCl2 ¢
HepacTBOPUMbIMU 3NEKTPOaaMN.

5. CocTaBuUTb CxeMbl 371eKTPOIM3a BOAHbIX pacTBopoB HCIl n Pb(NO3)3 ¢ xene3HbiM aHOOOM.

3agayu rno Teme «Koppo3uvisi MeTassioB»

1. Kakune npoueccbl NONAYyT Ha 3/1eKTpoAax rajibBaHN4YeCKOro 3/ieMeHTa NMpu KOPPO3nmn XXene3Horo
JINCTa Ha Bo3ayxe?

2. Kakue npoueccsl nonayT Ha 31eKTpoAax rajisBaHUYeCKOoro 3/ieMeHTa, paboTatollero Ha Bo3ayxe
NpPY KOPPO3UK XKEeNe3Horo IMCTa C MeHbIMU 3aKaenkammn?

3. CocTaBuUTb CxeMy rajbBaHMW4YeCKOro ssiemeHTa, obpasylolieroca npu Koppos3vu petanen u3
cnnaBsa Xesnesa ¢ genonsgpusaTtopom: H20 + SO2.

4. B KakOoM CJly4ae Koppo3us xenesa byneT npoucxoauTb BbiCcTpee: Mpu HapyLUEHUN MOKPbITUS
JIY>KEHOr0 UM OLIMHKOBAHHOI 0 Xene3a? MNpuBecTu cxeMy paboTbl MUKpPOrasibBaHoMap.

5. CocTaBbTe SJ1IEKTPOHHbIE YpaBHEHNA NPOLECCOB KOPPO3nn XKeJie3a, Haxogdaulerocqa so BJIa>XKHOM
BO34yXe B KOHTAaKTe C XPOMOM.

6. Kakume npoueccbl MNONOYT Ha 3/1eKTpoJax raJibBaHNUYECKOro 3JlIeMeHTa Mpu  KOppo3umn
HMKENIMPOBAHHbLIX AeTaJsiell C KNCJIOPOAHLIM Aenofspnu3aTopoM Npu HapyLLUEHUN NOKPbLITUA?
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7. CoCTaBUTb CXeMY rajibBaHN4YeCKOro 3JeMeHTa, obpa3yowerocss NpmM KOppo3nmn cniaBa LUUHKa C
Menblo. [lenonapmnsaTopoM CNyXuT anektponuTt: H20 + CO2.

8. CocTaBuTb CXeMy rasbBaHM4Ye€CKOro aJjieMeHTa, pa60Tarou_|,ero npm Koppo3nn OUMHKOBaAHHOIO
Kenesa C KUC/I0OPOoAHbIM fenonfapu3aTopoM. HanmncaTb ypaBHEHUSA NPOLLeCCOB Ha 3J1eKTpohax.

9. Kakue npouecchl MonayT Ha 3JIeKTpodax raJibBaHU4YeCcKoro 3jemMeHTa, paboTaiouwero npu
KOPPO3UKN NPOTEKTOPA Ha CTaJIbHOM Kopnyce?

10. Kakme npoueccbl nomayT Ha >3/eKTpodax raslbBaHMYECKOro 3JIeMeHTa nMpu KOoppo3un
CBUHLOBOro Kabensa noa pencremem 6ayxaawoLWwmx TOKOB?

3apga4yu no teme «ObLyme cBovicTBa MeTasisioB"

1. CoCcTaBUTb 3NEKTPOHHYIO hopMysly MapraHua. OnpenennTb BaJIEHTHOCTb U CTENeHb OKUCSIEHUS.
Ha ocHOBaHWM BaJIEHTHOCTM COCTaBMTb (DOPMYJbl OKCUAOB M FMApPoKCcuaoB Mn. OnpenenvTb UX
KWCJIOTHO - OCHOBHOW XapaKTep.

2. Kak nget pactBopeHune marHmsa B kmcnotax HCl, HNO3(pa36.)? HanucaTb ypaBHEHUE peakuun.
O6ocHoBaTb KoahdunumneHTbl. PaccuntaTth DG peakuunin. YKa3aTb HanpaBieHHOCTb NPOLLeCCOB.

3. HanucaTb peakuyuto, NoATBEPXKAAOLW YO OCHOBHble cBOMCTBa MnO.

4. 3aKoH4YNTb ypaBHeHue peakuumn: CoCl3 + SnCl2 ®. YpaBHATbL METOAOM 3/IEKTPOHHOro 6anaHca,
onpegenuTb TN OBP.

5. HanucaTtb peakuwuto B3ammopencteusa: [Ag(NH3)2]ClI + NaOH ®. 3anuncaTtb €é B MOHHOM BUAE.
Ha3BaTb KOMMAEKCHblE COeOVHEHUs, onpepennuTb  3apad  KoMmrsiekcoobpaszoBaTens mu
KOOPONHALUMOHHOE YNC/I0 OAaHHbIX COeAVHEHUA.

Bonpocskl K 3K3aMeHY no «XuMun»

9K3aMeH MOXEeT MPoBOAMTLCS B ()OpMe YCTHOro onpoca no 6munertam (Bonpocam) nnu 6es
6uneToB, C NpeaBapUTeIbHOM NOArOTOBKOM N 6e3 NoAroToBKM, MO YCMOTPEHUIO NpenonaBaTens.
DK3aMeHaTop BMnpaBe 3ajaBaTb BOMPOChl CBepx 6OuneTa, a TakXe, MOMUMO TEOPEeTUYECKUX
BOMPOCOB, AaBaThk 3aZla4yy Mo NporpaMme AaHHOro Kypca.

JK3aMeHalMoHHble 6uneTbl (BOMPOChI) YTBep)XAalTCsa Ha 3acedaHun Kadenpbl U
noanucbiBaloTCA 3aBedywowmM Kadenpown. B bunete p[o/mKHO cogepxaTbCd He 6onee Tpéx
BOMPOCOB. KOMMNEKT 3K3aMeHauMOoHHbIX BuneToB Mo gucumnamHe [oOJ/KeH copepxaTtb 20-25
buneTos.

JK3aMeHaTOop MOXKET MNPOCTaBNUTb IK3aMeH be3 ornpoca nnan cobecenoBaHns TeM CTyaAeHTaMm,
KOTOpPbl€ aKTUBHO y4aCTBOBaJZIN B CEMNHAPCKUX 3aHATUAX.
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Bonpochl K 3K3aMeéHYy No XMMUm

1. OCHOBHBbIE KJ1aCCbl HEOPraHMYECKNX COeANHEHNN, KNlacCndpuKauns, onpeneneHuns.

2. Okcnabl, Knaccudgukaums, rnosly4yeHune, CBONCTBaA.

3. Kucnotl, Khaccngumkauymsa, noayyeHuve, CBOWCTBA.

4. Tnapokcuabl, kKnaccugpukaumsa. OCHoOBaHUSA, NoJsly4eHne n CBONCTBA.

5. AMGOoTepHbIe TMAPOKCUAbI, MOJIlyYeHne, CBONCTBA.

6. Conu, Knaccudmrkauus, nosy4yeHne, CBONCTBaA.

7. Mepuognyecknin 3aKoH 1 nepmogmnyeckas cuctema anemeHtos .. MeHgeneesa.

8. CTpoeHme aToOMa, OCHOBHble MOHATUA W onpegeneHna. Teopua H.bopa. [MMpuHUKn
HeonpeaeneHHoCcTwn MenseHbepra.

9. Y4yeHue 0 KBaAHTOBbIX YMcnax. MpnHUMN HauMeHblien 3Heprun (Npasunio Kne4ykoBCKOro).
MpuHuwnn Maynn.

10. MpaBuna 3anosiHeHUs opbuTanen sNeKTPoHaAMN.

11. CemencTBa 3/1€MEHTOB, 3JIEKTPOHHbIE YpPaBHEHUS.

12. TloHsTnMe 06 3SHeprumMm MOHU3ALWW, SHEPrum CPOACTBA K  3NEKTPOHY U
3/1eKTPOOTPMLUATESIBHOCTN. 3aKOHOMEPHOCTN NX N3MEHEHUS.

13. Teopusa KoBaneHTHON CBA3U Jiblouca. NMoHATME O BaNleHTHOCTN.

14. Obpa3oBaHMe xMMn4eckom cesisn. OCHOBHblE NapaMeTpbl MOJIEKY .

15. CBoncTBa KOBaJIEHTHOWN CBSA3W.

16. MoHATME O CUrMa M NN CBA3AX, KpaTHbIe CBA3W.

17. JOHOPHO-aKLLEeNTOPHbIA 1 0BMEHHbIN MexaHU3Mbl 06pa3oBaHNSA KOBAIEHTHOW CBA3M.

18. M'mbpuamnsaumsa aToMHbIX opbuTanen. Buasl rubpuansaumu.
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19. NNoHHa4a cBA3b.

20. BooopoaHas cBs3b.

21. MeTannn4yeckas cBsi3b.

22. CKOpOCTb XUMMUYECKOM peakumm n pakTopbl BAMAKOWME Ha Heé. 3aKOH AeNCTBYOLWNX
Macc.

23. Teopusa akTuBaumn. AKTUBMPOBAHHbLIN KOMMJEKC.

24. NoHATMe 0 KaTanmie u KaTaamsaTopax. AKTUBATOPbl, MHFMBUTOPLI, KaTaauTUYecKme aabl.
Tunbl KaTaIMTUYECKUX peaKLniA.

25. HeobpaTumble n obpaTumblie mpouecchbl. 3aKOH AENCTBYKOLWMUX Macc Ans obpaTuMbix
peakuui.

26. CMmelleHne xmMmmyeckoro pasHosecus. MNpuHumn Jle WaTenbe. BansHne KoHUeHTpauun,
JaBneHunsa 1 TeMrnepaTypbl HA COCTOSIHME paBHOBECUSA.

27. TennoBble 3hPeKTbl XUMUYECKUX Ppeakuuin. IDK30- KU IHOOTEPMUYECKME peakuun.
SHTaNbMNuA.

28. TepMOoXmMmyeckmne 3aKoHbl U CNeACTBUA U3 HUX.

29. OHTponusa n sHeprusa MN'mbbca (M306apHO-N30TEPMUNYECKUIA NOTEHLMNAN) CUCTEMBI.

30. PacTBOpbI, KNnaccuhukaumns.

31. PacTBOpPMMOCTb BeLLeCTB B BOAe. dTanbl pacTBopeHus. Mmapataunsa n cosbBaTaums.

32. Cnocobbl Bbipa>keHna KOHLLeHTpaLunum pacTBOpOB.

33. Teopuss 3NEKTPOAUTUYECKOWN OMCCOLMALINN, €€ OCHOBHbIE MOJIOXKeHUs. DaKTopbl,
BAMSAOWME HA SNEKTPOJINTMUHECKYIO Anccoumaumio. CTeneHb auccoumaunm,

34. Cnabble U cusbHble 31eKTPoNNTbl. CBONCTBa PAacTBOPOB C/abbiXx 31E€KTPONTOB. 3aKOH
pasbaBneHusa OcTBanbaa.

35. aﬂeKTpOJ'II/ITI/I‘-IeCKaFI anccounaunmsa soabl. BO,D,OpO}J,HbIVI NMnoKa3aTesib.

36. bydepHble pacTBopbl.
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37. CBoWCcTBa pacTBOpPOB Cnabbix 31eKTponnToB. [NponsseneHmne pacTBOPMUMOCTN.

38. Peakyum obmeHa B paCcTBOpPax 3/IEKTPOJINTOB.

39. MoHAaTKe 0 rmaposan3se conen.

40. KoMmnnekcHble coegnHeHns. Peakumm komnaekcoobpasoBaHuns. KoopanHauMoHHas Teopus
A. BepHepa.

41. Tunbl KoMnekcoobpasoBaTenen U NUraHooB, KOOPAMHALNOHHOE Yncio. HoMeHknaTypa
KOMMAEKCHbIX COeaNHEHU,

42. OcMoc, ocMoTuYeckoe fasneHune. Anddgy3na. 3akoH BanT-Iodda.

43. Npoun3seneHne pacTBOPUMOCTMU.

44, OKNCNNTENbHO-BOCCTAHOBUTEJIbHbIE peakunn. MoHATME O CTeNneHn OKUCIEHNA U npasunnia
onpegenstouwmne eé.

45. OcHoBHble nonoxxeHus Teopunm OBP. TunnyHble OKUCANTENN W BOCCTAHOBUTEJIN.
OKNCANTENbHO-BOCCTAaHOBUTENbHAA A4BONCTBEHHOCTb.

46. Knaccngpumnkaumsa oKNCINTeIbHO-BOCCTaHOBUTESIbHbIX peaKLl,I/IIZ.

47. MeToomka cocTaBneHus OBP: meTon snekTpoHHOro 6anaHca M MeTon 3JIEKTPOHHO-
NoHHOro 6anaHca.

48. DNeKTpoamn3, ero CywHoOCTb. 3akKoHbl ®apages. NpakTnyeckoe rMpMMeHeHne 31eKTposn3a.

49, Obwmre cBOMCTBaA MeTaIOB: TUMbI KPUCTanan4eCKnX peleTok, XmMmmHeckumne CBOMCTBA.
XnMmyeckme CBONCTBa MeTaI0B r1aBHbIX U MOGOYHbIX noarpynm.

50. Koppo3us meTtannos n crnocobbl 6o0pbbbl C He.

51. O6bwme cBONCTBa HEMETAJIIOB: PU3NYECKNE U XUMUNYECKME.,

7.4. MeTogmnyeckue MaTtepuasnbl, onpeaensiowme npouenypbl OueHMBaHUA 3HAHUM,
YMEHMUM M HaBbIKOB, U ONbITa AEeATEJIbHOCTU, XapaKTepu3ylowux 3Tanbl (popMUMpoBaHua
KOMMNEeTeHLUUun

TpeboBaHUA K HANUCaHMIO poKnaga

MpoOyKT camocTosATeslbHON PaboTbl CTyAeHTa, NPeaCcTaBAAOLWMA cCOBO KpaTKOe N3N0XKeHNe
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B MWCbMEHHOM BUWAE MOJIyYeHHbIX pe3ysibTaToB (y4ebHo-nccrenoBaTeNbCKON) TeMbl, rae aBTop
packpblBaeT CyTb uWccaenyeMon npobnembl, MPUBOAUT pPa3/IMyHbIE TOYKM 3PEHUSA, a TakKxKe
COBGCTBEHHbIE B3rNsabl Ha HeE.

Ooknapg posmkeH 6biTb CTPYKTYpUpOBaH N BKAKOYaTb pa3fesbl: BBegeHne, OCHOBHadA 4acCTb,
3aKJilo4eHune, CNNCOK UCMOJIb30BaHHbIX UCTOYHUKOB. B 3aBUCMMOCTN OT TEMATUKN pedepaTa K HeEMY
MOryT ObITb ohopMIeHbl MPUNOXKEHUSA, coLep)Kallne LOKYMEHThI, WnatcTpaLmn, Tabnanubl, cxemMbl n
T.4. O6BLEM poknaga - 10-15 CTpaHWUL, rne4YaTHoOro TekCTta, BKJ1l0O4ad TI/ITyJ'IbeIIZ nncT, BBedeHune,
3aKJ1l04eHME N CMNUCOK JInTepaTypbl.

3apadvaMum goknaga sBNAsTCA:

1. ®dopMupoOBaHME YMEHUN CaMOCTOoATesIbHON paboTbl C UCTOYHMKaAMWU JINTeEpaTypbl, UX
cucTemaTmsauus;

2. Pa3BuUTME HaBbLIKOB IO MYE€CKOr0 MbILLNEHUS;

3. yrny6neH|/|e TeopeTnyeckKnx 3HaHWW Mo npo6neMe nccnengoBaHnA.

Mpw oLEeHKe AoK/aZa UCMONb3YITCA Creaytolne Kputepun:

- HOBM3Ha TeKCTa,

- 060CHOBaAHHOCTb BbibOpa NCTOYHUKA;

- CTerneHb PACKpPbITUS CYLLIHOCTM BOMNPOCA;

- cobnogeHna TpeboBaHUn K 0hOPMIIEHUIO.

KpuTepumn oueHMBaHUA goKJaaa:

OTMEeTKa «OT/IMYHO» - BbIMOJIHEHbI BCe TpeboBaHMSA K HamMMCaHWIo U 3allnTe AoKaja:
0603Ha4veHa npobnemMa n 060CHOBaHa €€ aKTyaslbHOCTb, CAeNaH KPaTKMIA aHaIn3 Pas/iMyHbIX ToYeK
3peHUs Ha paccMaTpuBaemyto npobsieMy ©  JIOTUYHO WU3NIOXKEHA COoOCTBEHHAs Mo3uums,
CchopMyIMPOBaHbl BbIBOAbLI, TEMA PACKPbITa MOJIHOCTbIO, BbiAep>KaH 00bEM, MaHbl MpPaBUsbHbIE
OTBeTbl Ha JOMNOJIHUTENbHbIE BOMPOCHI.

OTMeTKa «XOpoLlo» - OCHOBHbIE Tpe6OBaHI/IF| K OOK/Naay U ero 3alumrte BbIMOJIHEHBLI, HO NMpK
3TOM AonyLweHbl HeOo4éTbl. B 4aCTHOCTW, MMEKTCA HETOYHOCTU B WU3JI0OXKEHUU MaTepuana,
OTCYTCTBYET Jiorn4yeckasa nocnenoBaTtesibHOCTb B CYy)XXOEHWUAX, He Bbloep>XaH 06bEéM poknaga,
NMMerTCAa ynyuweHuna B Oq)OpMJ'IeHVIVI, HEe AonyCcKaeT CyweCTBEHHbIX HeTO4YHOCTen B OTBETE Ha
OOMNONHUTENbHbIN BOMpocC.

OTmeTKa «yOoOBJIETBOPUTEJIBHO» - UMEIOTCA CylleCTBEHHbIE OTCTYIMJIEHUA OT Tpe6OBaHI/IIh K
HanMcaHuilo poknaga. B yacTHoOCTWM, TeMa ocBelweHa NWb 4YaCTUYHO, OonyLwleHbl CpaKTI/I‘-IeCKI/Ie
owunbku B coaep>XXaHnMn goknanda Nianm npun oTeeTe Ha OOMNOJIHUTENIbHbIE BOMPOCHI, BO BpeMA 3alllThI
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OTCYTCTBYET BbIBOA.

OTMeTKa «HeyOoBNeTBOPUTE/NIbHO» - TemMa [okKjaja He packpbiTa, 0OHapy)XuBaeTcs
CyLleCTBEHHOEe HeMoHUMaHne npobnemsl.

TemaTuka O0OKNaaoB BblOoaeTCAd npernogaBaTeJieM, n CTyOeHT Bbl6|/|paeT TEMY
CaMOCTOoATENIbHO B Te4YeHne nepsBbiX ABYyX HeOde b o6yquVm.

KpuTepumn oueHKHU 3HAaHUHW Ha 3K3aMeHe

DK3aMeH MOXXeT MPoBOAUTLCS B popMe YCTHOro ornpoca no bunetam (Bonpocam) nam 6e3
61NeToB, C NpeABapuTesIbHOM NOArOTOBKOM NN 6e3 NoAroTOBKN, MO YCMOTPEHMIO NpenoaaBaTens.
DK3aMeHaTop BMpaBe 3aZlaBaTb BOMPOCbI CBepx 6uneTa, a TakXe, MOMMMO TeOopPeTU4EeCKUX
BOMPOCOB, AaBaTb 3aZla4yy Mo NporpaMmMe AaHHOro Kypca.

JK3aMeHauWoHHble 6uneTbl (BOMPOCHI) YTBep)XXAalTCA Ha 3acefjaHunm Kadenpbl Wu
noanucbIBalOTCS 3aBedylolwunMm Kadenpon. B bunete n[o/mKHO coaepxaTbCs He Oonee Tpex
BOMpocoB. KoMMiekT 3K3aMeHaUWOHHbIX OuneToB MO AUCUMMJIMHE O0/HKeH coaepxxaTb 20-25
buneTos..

JK3aMeHaTOop MOXKET NPOCTaBNUTb IK3aMeH 6e3 onpoca nnn cobecenoBaHus TeM CTyaeHTaMm,
KOTOpPble aKTUBHO y4aCTBOBaJZIn B CEMNHAPCKUX 3aHATUAX.

OTMeTKa «OTJ/IMYHO» - CTYOEHT ryboKo M MPOYHO YCBOWJ BECb MPOrpaMMHbIA MaTepuan,
ncyepnbiBatolle, MocaenoBaTeNlbHO, FPAaMOTHO W JIOTMYECKU CTPOAHO ero usnaraeT, TeCHO
yBSi3blBAa€T TEOPUIO C MpakKTuKon. CTydeHT He 3aTpyOHSeTCcsa C OTBETOM MNpU BUOOU3IMEHEHUU
3aflaHus, cBo60OHO CMpaBasgeTCs C 3a4a4aMu, 3alaHUAMM U APYrUMM BUAAMU NMPUMEHEHMUS 3HaHUNR,
NMoKa3blBaeT 3HAHWS 3aKOHOAATENIbHOrO W HOPMATUBHO-TEXHUYECKOro MaTepuasioB, MpPaBUIbHO
060CHOBbLIBAET MPUHATbLIE pelleHus, BhajeeT pPa3HOCTOPOHHUMU HaBbIKaMXM U MNpuemMaMiu
BbIMNOJIHEHUSA NPaKTU4Yecknux paboT, obHapy)XMBAET YMEHNEe CaMoCcToATeIbHO 0606LIaTh N u3naraTb
MaTepuas, He gonyckas olmnboK.

OTMEeTKa «XOpoLUo» - CTyOeHT TBep[lo 3HaeT MPOrpaMMHbLIA MaTepuas, rpaMmoTHO U MO
CYLLeCTBY M3/laraeT ero, He JOMNYyCKaeT CYL|eCTBEHHbIX HETOYHOCTEN B OTBETE Ha BOMPOC, MOXKET
NPaBUIbHO MPUMEHATb TEOpeTMYeCKMe MOJIOXKEHUS U BRageeT HeobXxoOAUMbIMM HaBblkamMu Mpwu
BbIMOJIHEHUM NPAKTUYECKUX 3aaHUNA.

OTMeTKa «y[0BNeTBOPUTENBHO» - CTYAEHT YCBOUJ TO/IbKO OCHOBHOW MaTepuas, Ho He 3HaeT
OTHOeNbHbIX [feTafnei, [OOMyCKaeT HEeTOYHOCTWM, HeAOoCTAaTOYHO TMpaBujibHble (OPMYIMPOBKMU,
HapyllaeT rMoc/iefoBaTeNIbHOCTb B W3J/I0KEHUM MNPOrpaMMHOr0 MaTepuana W  UCNbITbiIBaeT
3aTPYyAHEHUS B BbIMOJIHEHUN NPAKTUYECKUX 3afaHNN.

OTmeTKa «HEeYyOOoBJIETBOPUTEJIbHO» = CTYAEHT HE 3HAET 3HAYNTESIbHOW YacTun nporpaMMHOro
MaTepunasna, AonyckaeT cCcyuwecCTBeHHbIe owwnbku, c 6onbwKnMK 3aTPpyOoHEHUAMWU BbINOJIHAET
npakKTn4yeckme pa60Tb|.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

CranbHas, M.WN. (Mankonckuin rocy 8apCTBEHHbIA TEXHOO0MN-
Yeckuin yHnBepcuTeT). JlabopaTopHbIA NPaKTUKYM MO XUMUN
[9nekTpoHHbIN pe-cypc] : y4yebHoe nocobue / M.U. CTanbHas.
- Manikon : b.n, 2021. - 104 c.

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

54(07) C 41 Cunyko, H.O. (Mankonckuimn rocyaapCTBEHHbIN
TEXHOJIOrNYeCcKnn 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: A/15 aBTOPM30B. NOJSb30BaTeNEN. -
Bubnnorp.: c. 280 (24 Ha3B.). - ISBN 978-5-91692-442-8

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+07A
8DC

Cunyko H.O., CtanbHaa M.N. OcHoBbl XUMun: Y4ebHuK ans
CTYAEHTOB MeAULNH-CKNX By30B (y4ebHuk). Maiikon: A3a-Bo
«Mara-puH O.'», 2021. — 352 c.

54(075.8) I 54 InuHka, H.J1. O6wasn xumuns : y4ebHoe
nocobue / H.J1. FnuHka. - U3a. cTep. - MockBa : KHOPYC,
2012. - 752 c. - Npun.: c. 721-724. - 36 HB6 MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2000019621. -
PexxuM pocTyna: cogep>kaHue. - bubnuorp.: c. 725-726 (41
Has3B.). - ImeH. yKa3s.: c. 727-728. - lpeaM. ykas.: 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

CcblniKa

XKonHuH, A.B. Obwasa xumnsa : y4yebHunk / XonHuH A.B. ; nopg
pen. B.A. MNonkosa, A.B. XXonHuHa. - Mocksa : I[90TAP-
Menwua, 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

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+096
AFC

MBaHoB, B.I'. HeopraHnyeckas xmmmsa. KpaTKuin Kypc :
y4yebHoe nocobue / B.I'. BaHoB, O.H. N'eBa ; MockoBCKUN
nefarornyeckuin rocyiapCTBEHHbIN YHUBEpPCUTET. - MoCkBa :
KYPC, 2019. - 256 c. - 3bC 3HaHuym. - URL:
http://znanium.com/catalog/document?id=355750. - Pexxum
JocTtyna: no nognucke. - ISBN 978-5-905554-60-5. - ISBN
978-5-16-101282-6. - ISBN 978-5-16-009834-0

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+0A1l
025

Encdumos, B.. OcHoBbI obLwen xmumum : y4ebHoe nocobue /
B.N. EnchrMoB ; MOCKOBCKNIN NOSINTEXHUYECKINIA
YHUBEpPCUTET. - 2-e n3ga. - Mocksa : UHOPA-M, 2019. - 256 c. -
(Bbicluee obpasoBaHune- bakanaspuaT). - 36C 3HaHMyM. -
URL: http://znanium.com/catalog/document?id=372542. -
Pexxum pocTyna: no nognucke. - bubnwnorp.: c. 252 (19
Ha3B.). - ISBN 978-5-16-010066-1. - ISBN 978-5-16-101776-0

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+0A2
4B7

KoMnneKcHble coeanHeHns. Teopms MONEKYJIAPHBIX
opbuTanen : TecTbl / cocTaBuTenun: M.M. NeTtposa, E.M.
3yeBa, A.M. Ky3HeLo0B. - Ka3aHb : KazaHCKUI HauMOHabHbIN
nccnenoBaTesIbCKUA TEXHONOrn4Yecknm yHmeepcuteT, 2016. -
44 c. - 9bC IPR Books. - URL:
http://www.iprbookshop.ru/61864.html. - Pexxum pocTtyna: no
noanucke. - ISBN 2227-8397

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+0A7
871

Monkog, B.A. Obwasa xumuns : y4yebHuk / Nonkos B.A.,
My3akos C.A. - MockBa : [0TAP-Megua, 2010. - 976 c. - 3bC
KoHcynbTaHT cTyaeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970415702.html
. - Pexxum pocTtyna: no noanucke. - ISBN ISBN
978-5-9704-1570-2

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+095
544
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8.3. N"HchopMaLMOHHO-TEJIEKOMMYHUKaLUOHHbIE pecypchl ceTn «MIHTepHeT»

Znanium.com. ba3oBas KONNEKLNS : ISIEKTPOHHO-6MbnnoTevyHasa cuctema : cant / OO0 "Hay4Ho-
n3patenscknm ueHTp NMHdpa-M". - MockBa, 2011 - - URL: http://znanium.com/catalog (naTa
obHoBneHnA: 06.06.2019). - Pexxum gocTyna: oas 3aperucTpmp. nosib3osaTtesien. - TeKCT:
9NEeKTPOHHbIN. PoHA DBC chopMmpyeTCcs € y4eTOM BCex uamMmeHeHn obpasoBaTesibHbIX CTAaHAAPTOB U
BK/tOYaeT y4ebHuku, y4ebHbie nocobus, YMK, moHorpacum, astopedepaTsl, AuccepTaunm,
3HUMKIONEeAnn, CI0Bapu U CNpaBoOYHUKN, 3aKOHOAATE/IbHO-HOPMaTUBHbIE JOKYMEHThI,
crieunanbHble Nepuoanyeckmne n3gaHusa u n3faHus, BbifyckaeMble n3gaTtesibCTBaMu BY30B.
http://znanium.com/catalog/ IPRBooks. ba3oBas Konnekuuns : 3N1eKTPOHHO-6MbnoTeyHasa cnctema :
canTt / O6wecTBO C OrpaHMYeHHON OTBETCTBEHHOCTLI0 KoMnaHua "An MNMu Ap Meauna". - CapaTos,
2010 - . - URL: http://www.iprbookshop.ru/586.html - Pe)xum gocTtyna: onsa 3aperucTpump.
noJib3oBaTesieN. - TEKCT 3JIEKTPOHHbLIN. ABNAETCSA PacnpoCTPaHEHHLIM 06pa3oBaTENIbHbIM
3/IEKTPOHHbIM PeCcypcoM A8 BbICLUNX N CPeAHUNX CreunasnbHbiX y4ebHbIX 3aBeAeHNn, Hay4YHO-
nccnenoBaTesIbCKUX MHCTUTYTOB, Ny6an4HbiX 6ubnnoTek, npnobpeTatoinx KOpNoOpaTMBHbIA JOCTYyN
Ans ceoux obyyvatowmxcs, npenogasatenent n T.4. 3bC Bkao4YaeT y4ebHyo 1 Hay4yHY0 nutepaTypy
Nno HanpaBJieHNSIM NOAMOTOBKU BbICLLUEr0 1 cpefHero npogeccuoHanbHoro obpasosaHus.
http://www.iprbookshop.ru/586.html HaunoHanbHas anekTpoHHasa bubnuoTteka (HIB) :
henepanbHas rocyfapcTBeHHas MHMOPMaLMOHHAa cucTtema @ canT / MMHNCTEPCTBO KybTypbl
Poccuiickon ®epepaunm, Poccninckas rocygapcTeeHHas bubnmorteka. - Mockea, 2004 - - URL:
https://H36.pd/. - Pexxum gocTyna: Ansa 3aperncrtpup. nosb3oBaTenen. - TEKCT: 3N1EeKTPOHHbIN. HIb -
npoekT Poccninckon rocymapcTBeHHom 6ubnmotekun. HaumHasa ¢ 2004 r. MpoekT HaunoHanbHas
351eKTpOHHaa bubnmnoTteka (HOB) pa3pabaTbiBaeTcsa BeOyLLMMU POCCUMNCKMMN Bubnmnotekamm npu
noaaep>xke MnHncTepcTBa KynbTypbl Poccuinckon depepaunn. OcHoBHasa uenb H3b - obecneunTb
cBob6OAHbIN OOCTYN rpakaaHam Poccunnckon depgepaunm Ko BCEM U3[aHHbIM, N30aBAaEMbIM U
XPaHAWMMCA B pOHAAX POCCUNCKUX BUBINOTEK N3OaHUSAM U Hay4YHbIM paboTaM, - OT KHUXKHbIX
MaMATHMKOB NCTOPUM U KYJIbTYpPbl, 40 HOBENLLMX aBTOPCKUX NMpon3BeneHnin. B HacTosLee BpeMs
npoekT H3b BkatoyaeT 6onee 1.660.000 anekKTpoHHbIX KHUT, Bonee 33.000.000 3anucen
KaTanoros.POCCUNCKASA HALMOHANIbHASA BUBJIMOTEKA (PHB) : cainT / Poccuitickas HaumMoHanbHas
bubnnoteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: oasa 3apermctpup.
nofib3oBaTesiel. - TeKCT: 3NIEKTPOHHbLIN. "... O4HA N3 KPYMNHENLINX B MUPe U BTOpas No BesINYnHeE
doHpoB B Poccunckon depepaumm - CAYy>XNUT POCCUNCKOW KYNbType U HayKe, XpaHuT
HaLMOHaIbHYIO MaMATb, CNOCOBCTBYET NPOCBELLEHMIO HAacensaLWmnx Poccnio Hapoa4oB w1
pacnpocTpaHeHuUto naen rymaHusma. ... B dongax bubnmortekn xpaHutca 6onee 38,6 MAH 3K3.
npon3ssefeHnin nevyaT N MHbIX NHPOPMALMOHHbBIX PECYPCOB, B TOM HYUC/E U Ha 3N1E€KTPOHHbIX
HOCUTenNAX, AOCTYMHbIX LUMPOKOMY KPYry rnosb3oBaTesien. ExxerogHo PHB nocewaeT okono 850 ThIC.
ynTaTesNien, KOTOPbLIM BblAAeTCa A0 5 MAH U34aHu, K ee 3NEeKTPOHHLIM pecypcaM obpallatoTcs 3a
ron cebiwe 10 MAH yAasieHHbIX Nofib3oBaTesnen. ... CoxpaHsaa KynbTYPHYO N UCTOPUYECKYIO
MpPeemMCcTBEHHOCTb, BEPHOCTb BUBAMOTEYHBIM TPaaUNLIMAM, 3a710XKEHHbIM eLle B MnepaTopckon
My6nnyHon 6mubnnoteke, PHb cerogHa — coBpeMeHHoe NHOPMaLMOHHOE yyYpexXxaeHue,
OCHallleHHoe HoBenwWwmnM obopyaoBaHNEM U CBOEBPEMEHHO OTBEYatoLLlee Ha HacyLHble BbI30BbI
BpeMeHW." (untaTa ¢ canTa PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) https://H36.pd/
eLIBRARY.RU. : Hay4Has anekTpoHHasa bubnmoTeka : cant. - MockBa, 2000. - . - URL:
https://elibrary.ru/defaultx.asp. - Pexxum goctyna: 4N4 3aperncTpup. nosb3oBaTenen. - TekcT:
3NEeKTPOHHbIN. MnaTgopmMa eLIBRARY.RU 6bina co3gaHa B 1999 roay no nHuumatnee POCCUNCKOro
hoHpa pyHAaMeHTasbHbIX UCCefoBaHNN ANnsa obecrnevyeHns POCCUNCKUM YYEHBIM 3NIEKTPOHHOIO
[OoCTyna K BeayLWmnuM NMHOCTPaHHbIM Hay4YHbIM n3ganumam. C 2005 roga eLIBRARY.RU Havana paboTy C
PYCCKOA3bIYHbIMUK NMY6INKALNAMN U HbIHE SABNSIETCS Beayllen 31eKTPoHHON 6ubnnoTekon Hay4yHowm
nepuoanKmn Ha pyccKoMm si3bike B Mmupe. https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4Has
3/1eKTPOHHasa bubnmnoTeka : canT. - MockBa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
0ocTyna: Ang 3aperncTpup. nosb3oBatenen. - TeKCT: 31IeKTPOHHbIN. KnbepJleHMHKa - 3TO Hay4Has
3/1eKTpOHHaa bubnnoteka, NOCTPOEHHAs Ha NMapagurme oTKpbiTon Hayku (Open Science),
OCHOBHbIMIM 3afa4aMun KOTOPOW ABASETCSA NONyNApU3aLnga HAYKM U HAYYHON AeATeNbHOCT!,
06LLeCTBEHHbIN KOHTPOJIb Ka4yecTBa Hay4HbIX Nybankauun, pa3sutme MeXxXaAnCLUnnianHapHbIX
nccnefoBaHMM, COBPEMEHHOMO MHCTUTYTa Hay4YHOW peLeH3nn, NOBbILLEHNE LUTUPYEMOCTH
POCCUNCKOW HAayKU U MOCTpoeHue MHPPaCcTPYKTYpbl 3HaHUW. https://cyberleninka.ru/
Mepnoanyeckne n3naHnsa OOCTYMHble obyvalowmmca n cotpyaHmkam ®rb0Y BO MI'TY no noanucke
M Ha OCHOBAHMM KOHTPAKTOB M JIMLLEH3UOHHbLIX cornaweHun. /index.php/resursy/37-periodicheskie-
izdaniya ®enepanbHoe rocyaapcTBeHHoe 6ioa)KeTHoe yupexaeHne Hayku Bcepoccuimnckunin
MHCTUTYT Hay4YHON N TeXHUYECKON MHGopMaunm Poccninckom akagemmm Hayk (BUHUTU PAH) : canT.
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- MockBa, 2019. - URL: http://www.viniti.ru/. - TeKcT: 3n1eKTPOHHbIN.OCHOBHbIMK 3aga4aMu BUHUTU
PAH aBnsaiTCA: pasBuTnUE HayYHbIX OCHOB MH(POPMATUKN N UHPOPMaAUMOHHBLIX CUCTEM; CO34aHune
WHTEr ppoBaHHbIX NHHPOPMALMOHHbBIX CUCTEM B 06,1aCTW €CTECTBEHHbIX U TEXHUYECKUX HaYK;
nccnegoBaHme npobaeM NCKYCCTBEHHOIO MHTEJINIEKTA N CO3AaHNE NHTENNEKTYaIbHbIX
WHOPMALMOHHbBIX CUCTEM; COBEPLLUEHCTBOBaHME METOL0B MOArOTOBKM HAay4YHON N TEXHNYECKON
nHopMauummn n gpyrue. http://www.viniti.ru/ BcepocCumnckmin Hay4yHo-nccnenoBaTelbCKUn MHCTUTYT
ceptudpukauunm (BHUNC) : cant. - Mockea, 2001. - . - URL: https://www.vniis.ru/. - TekcT:
INEKTPOHHBIN.MIHCTUTYT npoBoAUT paboTy No cTaHAapTM3aLUM B arporpoMbILLIIEHHOM KOMMJeKce,
B 06nacTu anekTpoobopynoBaHus, TEKCTULHON N NIErKOW MPOMbILLIEHHOCTH, CPEACTB
WHANBMAYANbLHOW 3alMThl, B chepe yCayr, a TakKe B 06/1aCTV OLLEHKN COOTBETCTBUA CUCTEM
MeHelXXMeHTa 1 IT -TexHonorun. https://www.vniis.ru/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

Ob6LLMe BONPOChl OpraHn3aunmn N3y4eHnsa OUCLUMINHbI,

Ha nsy4eHne gnucumniamHel cornacHo y4ebHomMy nnaHy Ha o4Hou ¢popme obyqeHuns oTBoamTCca 144 vaca, u3 HUx 51,35 KOHTaKTHbIX Yacos, 57
YacoB npuxoantca gna CPC. KoHTakTHble Yacbkl nogpa3aensaiTca Ha nekuun (17 yacos), nabopaTopHble paboTbl (34 4acoB) U KOHTakKTHas paboTa B
nepuop attectauum (0,35 yacoB). Ha 3ao04Howu popme 0byHeHVST N3YHEHUNIO AUCLUUMINHBI COracHo y4yebHoMy nnaHy oTBoAuTCA 144 4aca, U3 HUX
14,35 KOHTaKTHbIX 4YacoB U 121 yac gna CPC. KoHTaKTHble YacCbl Nogpa3fensatTcsa Ha sekuunm (6 4acoB), nabopaTopHble paboThbl (8 4acos) un
KOHTaKTHas paboTa B nepuoa attectaumm (0,35 vyacos).

N3ydyeHne Kypca TpebyeT nocewieHna neKUUN, akTUBHOM paboTbl Ha s1abopaTOpHLIX 3aHATMAX, BbIMOJHEHUA BCeX Yy4ebHbIX 3adaHun
npenogaBsaTens, 03HAaKOMJIEHNA C OCHOBHOW 1 AonosHUTeNsHon nutepaTtypon, CPC. Bo BpeMs NIeKUnn CTYAEHT LOJ/DKEH BECTU KPAaTKUM KOHCMEKT.
PaboTa c KoHCnekTOM nekuunn npepnonaraet B pamMkax CPC npocMoTp KoHCnekTa (XkKefnaTeslbHO B TOT »Ke AeHb nocsie 3aHaTun). Heobxoanmo
OTMeTUTb MaTepuasibl KOHCMEeKTa, KOTOpPbIe BbI3bIBAOT 3aTPyAHEHUA A9 NOHUMaHUA. MNpu 3ToM obyyalowmninca AO/HKEeH CTapaTbCa HAaWTX OTBET Ha
3aTPYAHMTENbHBIA BOMPOC, MCMOJIb3yS PEKOMEHOO0BaHHYl nuTepaTypy. Ecim emMy camMocTosTenbHO He yAanocb pa3obpaTbca C MaTepuaiom,
HeobxoaumMo chopmMyIMpoBaTh BOMPOCHl 1 06paTUTLCA K NpenodaBaTento Ha KOHCYAbTauum nam bnmxanwen nekumn. Obyyatowemycs Heobxoanmo
perynsipHo oTBOAUTb BpeMSA AJ1 MOBTOPEHUS NPponAeHHOro MaTepuaa, NpoBepss CBOU 3HAHUS, YMEHUA U HaBbIKU N0 KOHTPOJIbHBIM BOMpocam (B
npenenax spemeHu CPC).

Mporpammon npepycmMoTpeH nabopaToOpHbIA MPaKTUKYM. YraybneHne n KOHKpeTM3auus 3HaHWUW MPOM3BOAUTCA MNPU ero npoBefdeHun.
HeobxooumbiM yCcrioBUEM ABASETCA CaMoCcTosTeNbHasa paboTa CTyAeHTOB C WUCMOJIb30BAaHMEM HarnsgHbiXx rnocobuin, HeobxoaAMMONn TeXHUYECKOWN
OOKYMEeHTauum n nutepaTypbl. Ka)xgoe 3aHATUE OCHaWaeTCcs gngakTU4ecKMMmM MmatTepuanamu: niakatamm, cxemamu. OCHOBHas Lenb nposeneHus
3TUX 3aHATUN - (QOPMUPOBAHME Yy CTYOEHTOB aHAJIMTUYECKOro, TBOPYECKOro MbIeHNA NyTEM npuobpeTeHns npakTUYeCKUX HaBbIKOB.
JlabopaTopHble 3aHATUSA BLINOJHAKT Crefylowme 3adayn: CTUMYJIMPYIOT peryaspHoe W3y4YeHne pPeKOMEHAOBAHHOW NMTepaTypbl, a TaKxXe
BHMMATE/IbHOE OTHOLUEHME K JIEKLWMOHHOMY KYPCY; 3aKPEensioT 3HaHWSA, MNOJyYEHHbIE B MpOLEeCcCe JIEKUMOHHOIo obydyeHnsa n CamMoCTOATENbHOWN
paboThbl Hag NUTepaTyponr; pacwmpsoT 0bbEM nMpodeccnoHasbHO 3HAYUMbIX 3HAHWIA, YMEHUW, HaBbIKOB; MO3BOJISIOT MPOBEPUTb MNPaBUJIBHOCTb
paHee MoJsly4YeHHbIX 3HaHNW; NPUBUBAIOT HABbIKW CAMOCTOATENbHOIMO MbILLIEHNS, YCTHOIO BbICTYMNJ/1IeHNS; cnocobcTByOT cBOGOAHOMY ONEepupoBaHMIo
TEepMUHOI0rnen; NpeaoCcTaBAAT NpenogaBaTesto BO3MOXKHOCTb CUCTEMATUYECKN KOHTPOIMPOBaTb YPOBEHbL CaMOCTOATENbHOW paboTbl CTYyAEHTOB.
YrnybneHne n KOHKpeTusauusa 3HaHUN MPOU3BOAUTCA NMpu npoBefeHnn nabopaTopHbiX paboT. OCHOBHLIM METOAOM MPOBEAEHUS ITUX 3aHATUN
ABNSAETCA camocTosaTeNbHaa paboTa CTyAeHTOB C WCMNoOsb30oBaHMeM nabopaTopHoro ob6opyfnoBaHUA, HarnaagHbix nocobun, Heobxogmmon
TEXHNYECKON OOKYMeHTauum n nutepaTypbl. Ka)kgoe 3aHATUE OCHaWaeTCa ANAaKTUYECKMMN MaTepuanamMu: rnaakatamm, cxemamn. CogeprkaHume
nabopaTopHbIX 3aHATUI pukcmpyeTca B PN B pa3gene 5.5, HacToALWEN NPOrpamMmmsl.

Mpy NOAroTOBKE K 3K3aMeHy B [OMOJIHEHWE K M3YYEeHUI KOHCMEKTOB JieKuuid, HeobxoOuMo Mnonb30BaThCsA y4yebHOW nuTepaTypou,
pPEKOMEH0BAaHHOM K HacToslLen nporpamme. Mpn NoAroTOBKE K 3K3aMeHy HeoBX0AUMO U3Yy4YNTb TEOPUIO: ONpeaesieHNns BCeX MOHSATUIA U 3aKOHOB A0
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COCTOAHMS MOHMMaHUA MaTepuasia U CaMOCTOATENIbHO PEeLnTb MO HECKOJIbKY TUMOBbLIX 3a4ay M3 Kaxnol Tembl. MMpu pelleHMn 3aday Bcerga
HeobXxoOAMMO yMeTb Ka4eCTBEHHO UHTEPNPEeTUPOBATb UTOM pPeLLleHUs.

CamocTtoaTenbHaa pabota ctygeHToB (CPC) no aucumnjivHe urpaeT BaXKHYK pPoOJsb B XoAde Bcero ydebHoro npouecca. MaTtepuanbl un
MeToaun4yeckmne pekoMmeHgauunm ansa obecnedyeHusa CPC rotoBaTca npenojaBaTesieM 1 BblAAOTCA CTYAEHTY npenogasaTtenem n bubanortexkon.
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

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 Oorosop 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

AHTMBMpYC kaspersky endpoint security JineH3noHHbIM gorosop ot 17.02.2021 Ne 203-20122401

10.2. NepeyeHb He0OXO0ANMMbIX MH(POPMALIMOHHDbIX CMPABOYHbIX CUCTEM:

Kaxxablii obyvatloLniics B Te4eHne Bcero nepmoaa obyyeHus obecneyeH NHAVMBMAYAIbHbIM
HEOrpaHWYEHHbIM OOCTYMOM K 3JIEKTPOHHO-BUBNINOTEYHBIM CUCTEMAM:

Ha3BaHue

Znanium.com. ba3oBas KonnekUns : INeKTPOHHO-6ubanoTeyHasa cuctema : cant / OO0 'Hay4HO-M3[aTENbCKUN LLEHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ons
3aperncTpup. noab3oBaTenen. - TeKCT: 3N1eKTPOHHbIN. ®oHA SBC chopMumpyeTCs C y4eTOM BCEX U3MEHEHWIA
obpasoBaTesibHbIX CTAaHOAPTOB U BKJOYAET y4ebHUKM, yyebHble nocobus, YMK, MoHorpadun, aBTopedepaTsl,
anccepTauumn, sHUMKIONEAMN, C10BapyU 1 CNPaBOYHUKMW, 3aKOHOAATeIbHO-HOPMaTUBHbIE AOKYMEHThI, CleumnasbHble
nepuoanYyeckne N3fgaHus u N3faHuns, BbinyCKaeMble nsgatenbCcTBamMm By30B. http://znanium.com/catalog/

IPRBooks. Ba3oBasi KONnekums : 31eKTPOHHO-6nbnnoTeyHas cuctema : cant / O6LwecTBO C orpaHNUYeHHOM
OTBETCTBEHHOCTbI0O KoMmnaHus '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 BbICLLINX U CPEeAHUX CNeumnanbHbiX y4ebHbIX 3aBefeHN, Hay4YHO-UccnenoBaTebCKnx
WHCTUTYTOB, Ny6an4HbIX BubnnoTek, npuobpeTalowmx KOpnopaTMBHBIN AOCTYN AaA CBOMX 0byYaloLwmxcs, npenogasaTtenen
1 T.4. OBC BKOYaEeT y4ebHY0 N Hay4YHYI NMTepaTypy Mo HanpaBJieHNSM NOATOTOBKU BbICLLEr0 U CPEAHEro
npogeccnoHasbHoro obpasoBaHus. http://www.iprbookshop.ru/586.html

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (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. HaunHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 31eKTpoHHasa bubnnoTteka (H3B)
pa3pabaTbiBaeTCA BeAYLMMN POCCUMACKMMUN BubnnoTekamm Npu noaaepxke MmHNCTepcTBa KyabTypbl Poccumnckom
dPepepaummn. OcHoBHas uenb HIB - obecneunTb cBOGOAHBIM [OCTYN rpakaaHaMm Poccuinckon depepaumm Ko BCEM
N34aHHbIM, U34aBaeMbIM N XpPaHALWMMCA B (DOHAAX POCCMIACKNX BMBANOTEK N34aHNAM N HayYHbIM paboTaM, - OT KHUXHbIX
MaMATHUKOB UCTOPUN 1N KYJIbTYpPbl, A0 HOBENLLNX aBTOPCKUX Npou3BeaeHunin. B HacToawee BpeMsa npoekT H3b BkaovaeT
6oee 1.660.000 31eKTPOHHbLIX KHUT, 6onee 33.000.000 3anucen kaTanoros.POCCUNCKASA HALIMOHANIbHASA BUBJINOTEKA
(PHB) : canT / Poccninckas HaumoHanbHas bubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ans
3aperncTpup. noab3oBaTenemn. - TeKCT: 3NIeKTPOHHbIN. '... 04Ha U3 KPyNHenLwmx B Mupe 1 BTopas no seanynHe oHA0B B
Poccuiickon ®enepaumm - CAy>XUT POCCUACKON KybType U HayKe, XpaHUT HaluMOHaIbHY10 MaMaTk, cnocobcTByeT
NpoCBeLLeHNI0 HacenaLWwmx Poccuio HapoaoB 1 pacnpocTpaHeHWo naen ryMmaHmsma. ... B doHgax bnbanorekn xpaHntcs
6onee 38,6 MAH 3K3. NpoM3BeAEHNN NEYaTN N NHbIX NHHOPMALMOHHbLIX PECYPCOB, B TOM YUC/E U Ha 3JIEKTPOHHbIX
HOCUTeNAX, AOCTYMNHbIX LUMPOKOMY Kpyry rnosib3oBaTenen. ExxerogHo PHB nocewaeT okoso 850 ThiC. YuTaTenem, KoTopbiM
BblAaeTca A0 5 MJIH U3JaHUN, K ee 3NeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebile 10 MAH yaaneHHbIX
rnonb3oBaTenen. ... CoxpaHasa KyabTYPHYI U UICTOPUYECKYIO MPeeMCTBEHHOCTb, BEPHOCTb BubanoTeyHbIM TpaanumamMm,
3aJ10)keHHbIM eLle B iMnepaTopckon MybnnyHon 6ubnmoteke, PHb cerogHs — coBpeMeHHoe MHdOopMaLoHHoe
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: ANnsa 3apeructpup. nonb3oBaTenen. - TEKCT: 3NeKTPOHHbIN. MNMnaTtdopma eLIBRARY.RU 6bina co3fnaHa B
1999 roay no nHMumaTmee Poccminckoro poHAa pyHAaMeHTaslbHbIX UCCedoBaHUM Ana obecnevyeHns pOCCUNCKMM YYEHBIM
3JIEKTPOHHOr0 A0CTYyNa K BeAyLMM MHOCTPaHHbIM Hay4YHbIM usgaHusam. C 2005 roga eLIBRARY.RU Ha4vana paboTy ¢
PYCCKOA3bIYHBIMU NYBANKALNAMUN U HbiHE ABNSETCA BeAyLLlel 3N1eKTPOHHON 61banoTekon Hay4HON 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. nosb3oBaTenienl. - TEKCT: 3N1eKTPOHHbIN. KnbepJleHnHKa - 3TO Hay4yHas 3/1eKTPOHHas
bnbnnoTeka, NOCTPOEHHAs Ha NapaAnrmMe oTKpbITOM Haykn (Open Science), 0OCHOBHbIMU 3ag4a4aMu KOTOPOW ABSieTCA
nonynspmusaums Haykm n Hay4Hon AeATeNIbHOCTU, 06LECTBEHHBIN KOHTPOJIb Ka4yecTBa Hay4HbIxX Nybnnkauunii, passmtue
MEXANCUMMIMHAPHBIX NCCIeA0BaHNA, COBPEMEHHOIO NHCTUTYTa Hay4YHON peLeH3un, NoBbILWEHNE LUTUPYEMOCTH
POCCUICKON HayKn 1 MOCTPOeHMe NHPaCTPYKTYpPbl 3HaHUN. https://cyberleninka.ru/

depnepanbHoe rocynapcTBeHHoe 6i0aXKeTHOe yupexxAeHne HayKu BCcepoCCMncKMim MHCTUTYT HayYHOM U TEXHNYECKOW
nHpopMaumm Poccninckonm akagemum Hayk (BUHUTU PAH) : canT. - Mocksa, 2019. - URL: http://www.viniti.ru/. - TekcT:
3N1EeKTPOHHbIN.OCHOBHbIMMK 3aaa4amMn BUHUTU PAH aBnsoTca: pasBuTme HayuYHbIX OCHOB MHPOPMATUKUN 1 MHOPMALIMOHHbIX
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Ha3BaHue

CNCTEM; CO3[aHNe NHTErpnpoBaHHbIX MHPOPMALIMOHHBLIX CUCTEM B 06/1aCTN €CTECTBEHHbIX U TEXHUYECKNX HayK;
nccnegosaHne npobaemM NCKYCCTBEHHOMO MHTE/JIEKTa U CO3A4aHNe NHTENNIEKTYallbHbIX MHOPMaLMOHHbIX CUCTEM;
COBEpLUEHCTBOBaHNE MeTOA0B NOArOTOBKM HAaY4YHOW N TEXHUYECKOM MHGopMauum n gpyrue. http://www.viniti.ru/

Meprognyeckne n3gaHns AocTynHole obyyarowmmcs n coTpyaHmnkam ®re0Y BO MITY no noAnncke U Ha 0OCHOBaHUW
KOHTPaKTOB U JIMLEH3NOHHbLIX cornaweHunin. /index.php/resursy/37-periodicheskie-izdaniya

Bcepoccuinckuim Hay4Ho-nccnenoBaTenbCKUm MHCTUTYT cepTudmkaumm (BHUNUC) : cant. - Mocksa, 2001. - . - URL:
https://www.vniis.ru/. - TeKCT: 3N1€KTPOHHbIA.VIHCTUTYT NpoBoANT pPaboTy Mo CTaHAapTM3aLUn B arponpoMbILLIEHHOM
KoMnnekce, B 06,1aCTu 31eKTpoobopynoBaHNSs, TEKCTUABHOWN N Nerkom NPOMbILLIEHHOCTUW, CPeACTB NHANBNAYAIbHON
3alWnThl, B chepe ycayr, a Takxxe B 06,1aCTy OLLEHKN COOTBETCTBUSA CUCTEM MEeHeL ) KMeHTa U IT -TexHOoNornn.
https://www.vniis.ru/

Ona oby4vaouwmxcs obecnevyeH AocTyn (yaaneHHbIn A0CTYMN) K CAedyolWnM COBPEMEHHbIM
npodeccnoHasbHbIM 6a3aM AaHHbIX, MHPOPMALIMOHHBLIM CMPABOYHbLIM U MOUCKOBLIM CUCTEMAM:

Ha3BaHue

Znanium.com. ba3oBas KoneKUns : IN1eKTPOHHO-6ubanoTeyHasa cuctema : cant / OO0 'Hay4HO-M3[aTEeNbCKUNA LLEHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ons
3aperncTpup. nosab3oBaTesnen. - TeKCT: 3N1eKTPOHHbIN. ®oHA SBC chopMumpyeTCs C y4eTOM BCEX N3MEHEHWIA
obpasoBaTesibHbIX CTaHOAPTOB U BKJOYAET y4ebHUKM, yyebHble nocobus, YMK, MoHorpadun, aBTopedepaTsl,
anccepTaummn, sHUMKIONE[MN, CI0BAapU N CNPaBOYHUKMW, 3aKOHOAATeIbHO-HOPMaTUBHbIE AOKYMEHThI, CleumnasbHble
nepuoanyeckne N3fgaHus u N3faHuns, BbinyCKaeMble n3gatenbcTBamMm By30B. http://znanium.com/catalog/

IPRBooks. Ba3oBasi KOnnekums : 31eKTPoHHO-bnbnnoTeyHas cuctema : cant / ObLwecTBo C orpaHN4eHHOM
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Mepgua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[oCTyna: AN 3aperncTpup. Nosb3oBaTesnel. - TEKCT INEeKTPOHHLIN. ABNSETCA pacnpoCcTpaHeHHbIM obpa3oBaTesibHbIM
3JIEKTPOHHbIM PECYPCOM A5 BbICLUMX U CPefHUX CheumnanbHbiX y4ebHbIX 3aBeAeHN, Hay4YHO-UccaenoBaTelbCKnx
WHCTUTYTOB, NYyBNnNYHbIX B1bMoTeK, NprobpeTalowmx KOprnopaTUBHLIN AOCTYN A5 CBOMX oBy4alomxcs, npenonasaTenen
1 T.4. OBC BKJOYaET y4ebHYO N Hay4YHYI0 MTepaTypy Mo HanpaBJieHNSM NOATOTOBKU BbICLLEr0 U CPeAHEro
npodgeccnoHanbHoro obpasosaHus. http://www.iprbookshop.ru/586.html

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (H3B) : henepanbHas rocygapcTBeHHas MHPOOPMaLMOHHAa cucTema : CanT /
MunHNCTEepCcTBO KyNbTypbl Poccnnckon ®epepaunn, Poccunckasa rocyaapcTeeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxnm gocTyna: Ans 3aperucTpup. nojb3oBaTenen. - TeKCT: 31eKTPOHHbIN. HIB - npoekT Poccuiickom
rocynapcTBeHHon 6ubnunotekn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 3n1eKTpoHHasa bubnnorteka (H3B)
pa3pabaTbiBaeTCA BeAYLMMN POCCUMANCKMMN BubnnoTekamm npu noaaepxke MmHNCTepcTBa KyabTypbl Poccumnckom
Pepepaummn. OcHoBHas uenb HIB - obecneunTb cBOGOAHBIM [OCTYN rpaxkaaHaMm Poccuinckon degepaumm Ko BCEM
N34aHHbIM, U34aBaeMbIM N XPaHALWMMCA B (DOHAAX POCCUACKNX BMBANOTEK N34aHNAM N HayYHbIM paboTaM, - OT KHUXHbIX
MaMATHUKOB UCTOPUN 1N KYJIbTYpPbl, A0 HOBENLLNX aBTOPCKUX Npou3BeaeHunin. B HacToawee BpeMsa npoekT H3b Bkao4aeT
6os1ee 1.660.000 31eKTPOHHbLIX KHUF, 6onee 33.000.000 3anuncen kaTtanoros.POCCUNCKASA HALMOHANIbHASA BUBJINOTEKA
(PHB) : canT / Poccninckas HaumoHanbHas 6ubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ons
3aperncTpup. nosab3oBaTesnien. - TeKCT: 3/IEKTPOHHbLIN. '... 04Ha N3 KPyNHenLwmx B Mupe 1 BTopas no seanynHe oHA0B B
Poccuiickon ®efepaumm - CAy>XUT POCCUACKON KybType U HayKe, XpaHUT HauMOHaslbHY10 MaMaTb, cnocobcTByeT
NpoCBeLLeHNI0 HacenaLWwmx Poccuio HapoaoB 1 pacnpocTpaHeHWo naen rymaHmsma. ... B doHgax bubanorekn xpaHntcs
6onee 38,6 MAH 3K3. Npon3BeAEHUN NeYaTN N NHbIX NHHOPMALIMOHHbLIX PECYPCOB, B TOM YUC/E U Ha 3JIEKTPOHHbIX
HOCUTeNAX, OCTYMNHbIX LUMPOKOMY KpYry noJsib3oBaTenen. ExxerogHo PHB nocelaeT okosio 850 ThiC. YuTaTenem, KoTopbiM
BblAaeTca A0 5 MJIH U3JaHun, K ee 3NeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebile 10 MAH yaaneHHbIX
rnonb3oBaTenen. ... CoxpaHasa KyabTYPHYIO U UICTOPUYECKYIO MPeeMCTBEHHOCTb, BEPHOCTb BubanoTeyHbIM TpaanumamMm,
3aJ10)KeHHbIM eLle B MiMnepaTopckon MybnnyHon 6ubnmoteke, PHb cerogHs — coBpeMeHHoe MHpOopMaLoHHoe
yypexAeHue, ocHalleHHoe HoBenwnm obopyaoBaHMEM N CBOEBPEMEHHO OTBEYaloLee Ha HacCyLHble BbI30Bbl BpEMeEHN.'
(umTaTa ¢ canta PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

eLIBRARY.RU. : Hay4Has anekTpoHHasa bubanoreka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pexxum pocTyna: onsa 3apeructpup. nonb3oBaTenienn. - TEKCT: 3NeKTPOHHbIN. MNnaTtdopma eLIBRARY.RU 6bina co3naHa B
1999 roay no nHMumnaTmee Poccminckoro poHaa pyHAaMeHTaslbHbIX UCCedoBaHNN ana obecrnevyeHns pOCCUNCKMM YHEHBIM
3/IEKTPOHHOI0 A0CTYNa K BeAyLMM MHOCTPaHHbIM Hay4YHbIM usgaHusam. C 2005 roga eLIBRARY.RU Ha4vana paboTy ¢
PYCCKOA3bIYHBIMU NYBANKALMAMUN 1 HbiHE ABNSETCA BeAyLLeN 3N1eKTPOHHON 61banoTekon Hay4HON NepnoanKn Ha pycCcKkom
A3blke B Mupe. https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4Hasi aneKkTpoHHasa bubnnoTeka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxunm
[OCTyna: ANs 3aperucTpup. nosb3oBaTenen. - TEeKCT: 3N1eKTPOHHbIN. KnbepJleHnHKa - 3TO Hay4yHas 31IeKTPOHHas
6nbnnoTeka, NOCTPOEHHAs Ha NapaAnrmMe oTKpbITON Haykn (Open Science), OCHOBHbIMU 3afa4YaMun KOTOPOW ABISETCA
rnonynsipusaumns Haykn n Hay4yHom AesiTeNIbHOCTU, 06LEeCTBEHHbIN KOHTPOJIb KayecTBa Hay4HbIX NybnmMkauui, pa3sutue
MeXANCUMMNAMHAPHBLIX NCCeA0BaHWNA, COBPEMEHHOI0 NHCTUTYTa Hay4YHON peLeH3un, NOBbILWEHNE LUTUPYEMOCTH
POCCUINCKON HayKn 1 MOCTPOeHMe NHPPaCTPYKTYpPbl 3HaHMN. https://cyberleninka.ru/

Meprognyeckne n3gaHns AocTynHole obyyarowmmcs n cotpyaHmnkam ®re0Y BO MITY no noAnncke U Ha 0OCHOBaHUWU
KOHTPaKTOB U IMLEH3NOHHbIX cornaweHunin. /index.php/resursy/37-periodicheskie-izdaniya

depepanbHOe rocyfapcTBeHHOe Blog)KeTHoE yypexxaeHne Hayku Bcepoccnmckmim MHCTUTYT Hay4YHOM U TEXHUYECKON
nHpopMaumn Poccnnckonm akagemmm Hayk (BUHUTU PAH) : canT. - Mocksa, 2019. - URL: http://www.viniti.ru/. - TekcT:
3N1EeKTPOHHbIN.OCHOBHbIMMK 3afa4aMmu BUHUTU PAH aBnsoTca: pasBuTME HayUYHbIX OCHOB MH(POPMATUKN 1 MHHOPMALMOHHbIX
CUCTEM; Co3aaHNe UHTErpnupoBaHHbIX MHPOPMALIMOHHBIX CUCTEM B 06/1aCTVN €CTEeCTBEHHbIX U TEXHUYECKUX HayK;
nccneposaHve npobaemM NCKYCCTBEHHOMO MHTEIEKTa U CO3[4aHNe NHTEIeKTYaslbHbIX MH(OPMaLMOHHbIX CUCTEM;
COBEpLUEHCTBOBaHNE MeTOA0B NOArOTOBKM HAaY4YHOW N TEXHUYECKON NHGopMaunm n gpyrue. http://www.viniti.ru/

Bcepoccuinckuim Hay4Ho-nccnenoBaTenbCKUm MHCTUTYT cepTudmkaumm (BHUNUC) : canT. - Mockea, 2001. - . - URL:
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Ha3BaHue

https://www.vniis.ru/. - TeKCT: 3N1€KTPOHHbIA.VIHCTUTYT NpoBoANT pPaboTy Mo CTaHAapTM3aLUn B arponpoMbILLIEHHOM
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

NabopaTopusa ToBapoBeAeHNSA ”
3KCMNepTn3bl MPOAOBO/ILCTBEHHBIX U
HenpoAOBOJIbCTBEHHbIX TOBAPOB;
Hay4Ho-nccnepnoBaTtesnbckas
nabopaTopus OLLEHKN KayecTBa 1
6e30nacHOCTU Cbipbs U NPOAYKTOB
nuTaHus; JlabopaTopusa oLeHKn
KavecTBa 6€30MacHOCTM Cbipbs ©
nuwesbix NpoaykTos (1-301) 385000,
Pecnybnunka Agbires, r. Mankon, yn.
MepBomawckas, oom Ne 191, 3paHue
yyebHoro kopnyca

XonoannbHuK; Xneboneyb LG (ana
nabopaTopHoOI Bbineykn obpasLo.);
NOK-1 (npubop ons onpeneneHns
KayecTBa KJienkoBuHbl); Mpubop
XKypasneBa (AN onpeneneHuns
nopuctocTu xneba); JlabopaTopHas
nocyna Ana nposeneHuns
OpraHoNenTUY4eCKOW OLLEHKMN
NPOAOBO/IbLCTBEHHbLIX TOBAPOB;
O6pa3ubl NPOAOBOSILCTBEHHbIX 1
HenpoAOBOJIbCTBEHHbIX TOBAPOB;
HopmaTumBHasa n cnpaBo4vHas
nutepaTypa; NpoekTop; IKpaH;
AHanuzatop AKB-07 MK
BOJIbTaMnepomeTpryeckuin; Komnnekc
no onpegesieHNio MacCoBOW A,0/1X a30Ta
n 6enka no Keenbgano «KenbTpaH»;
CnekTtpodgoTtomeTp M3-5400YD;
YNbTpa3ByKOBOW TEXHOJIOMMYECKUN
annapaT «BosHa»; XpomaTorpad
XKUAKOCTHOMN aHaIMTUYECKNIA
ManorabapuTHbIn «LiBeT Ay3a»;
PetdpakTomeTp UPD- 454 B2M;
BubposuckosnmeTtp cepum SV-10;
MuKpockon LuncpoBoi
CTEepPeoCKONMYeCKNN NaHKpaTUYeCcKuni
MC-2-ZOOMDigital; pH-MeTp MAPK-903;
baHA BogsHas MHoromecTHasa Th-6A;
JNlabopaTopHas MenbHULa «Bblora»;
LeHTpudyra nabopatopHas UC-1412A;
MNeyb 3nekTpokamepHasa SKCI1-10;
Becbl aHanuTnyeckne
«A&amp;DSCALES Co, LTD; Annapat
CokcneTta
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