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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noarotoBku (cneumanbHocTn) 27.03.01 CtaHgapTU3aunsa u MeTposiorns

CocTaBuTesnib pabouyer nporpamMMmsi:

JoueHT Kadhenpbl XMMUn 1 MoanncaHo npocton 30 CTtanbHaa MapuHa NnbWHWYHA
PU3UKO-XMUYECKNX METOLOB 14.10.2024
nccnenoBaHus, oou., KaHg. C.-X.
HayK
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (noannce) (®.11.0.)

Pabouyana nporpamMma yTBep>XAaeHa Ha 3acepaHum Kadepnpbl:
XuMunm v PU3NKO-XMMU4eCKUX MeTOL0B NCCrief0oBaHuA

(Ha3BaHWe Kaenpsol)

3aseaylownin kagenpomn:

15.10.2024 MoanwucaHo npocton 3l MonoBa AHrennHa AnekceeBHa
15.10.2024
(noanwnce) (®.1.0.)
CornacoBsaHo:

PykosoauTtens OMOTI
3aBeAYOWNIA BbiMyCKatoLen

Kahenpon
Mo HamnpaB/IEHWIO NOAFOTOBKM
(cneunanbHOCTK)
30.10.2024 MoanncaHo npocTton 3 Ta3oBa 3apeTa TanbbueBHa
30.10.2024
(moannce) (®.1.0.)
CornacoBaHo:
HBE MI'TY
(Ha3BaHne noApa3feneHuns)
14.10.2024 MoanucaHo npocton 3l N. Bb. bepbepbaH
14.10.2024

(noannce) (®.11.0.)
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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.

OcHoBHbIE 3apa4um PaCKpbIBaAlOTCA Ha OCHOBE U3J10XKeEHNA Tpe6OBaHI/II7I K 3HaHNAM, YMEHUNAM N
HaBblKaM, KOTOPbIM O0J/1>KHbl OBJ1af€Tb CTYAEHTDI.

* C(hOPMUPOBATb TEOPETUYECKNIA DYHAAMEHT COBPEMEHHOM XMMUN KaK eaNHON, JIOrMYeCcKn CBSI3aHHOM
CUCTEMbI;

pacWwmnpnTb U 3aKpenuTb 6a30Bble MOHATUA XUMUKU, HeobxoOuMble O OasibHEWLEero n3y4yeHus
pa3NyHbIX 061acTell eCTeCTBO3HAHMS;

- COOpMMPOBaTb YMEHUS N HAaBbIKU 3KCMepuMeHTanbHOM paboTbl, caMocTosTesibHOW paboThbl C HAy4YHO-
TeXHNYEeCKonM nuTepaTypon;

pPa3BnNTb crnocobHoCTN K TBOp4YeCcTBy, B TOM 4HuUcCne K Hay‘-IHO-VICCJ'Ieﬂ,OBaTefIbCKOIZ pa60Te, n
Bblpa60TaTb I‘IOTpeﬁHOCTb K CaMOCTOATENIbHOMY r|p|/|o6peTeH|/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
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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

Cem

Ne paspgena pUCUUNIIUHBI

HaumeHOBaHMe NpPaKTUYeCKUX 3aHATUM

06bem B yacax

o®0

390

0390

1

2

3

4

5

6

MpakTun
yeckue
3aHATMSA
y4ebHb
M
naaHom
He npeng
YyCMOTP
€Hbl.

UTOro:

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

CemMm

Ne pazpena aucuunauHbLI

HaumeHoBaHMe CUMYNSALUOHHDbIX 3aHATUN

061bemM B yacax

o®0

390

0390

1

2

3

4

5

6

Cnmyns
LIMOHHbI
e
3aHATNSA
y4ebHb
M
naaHom
He npepj
ycMoTp
€Hbl.

NTOro:

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

Cem Neo paspena aMCUUNINHDbI HauMmeHoBaHue nabopatopHbix paboT 061bemM B Hacax
(o] o) 30 03®0
1 2 3 4 5 6
1 OCHOBHbIe KJ1aCCbl HEOPraHNYeCcKnx Knaccbl HeopraHn4yeckmnx BeLecTB: OKCUAbl, OCHOBaHUSA, KUCJIOTbI, COJIN. 4
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Cem Neo paspena puCLUUNINHDbI HauMmeHoBaHue nabopatopHbix paboTt O6beM B Yacax
o®0 30 0390
1 2 3 4 5 6

COeIHEHNN.

1 CTpoeHve aToMa 1 NepnoanyecKnin 3aKoH. KBaHTOBO-rpauyeckne gopmybl pa3/INiyHbIX aTOMOB. DJIEKTPOHHbIE, CTPYKTYPHbIE 1 4 1
OCHOBHbIE€ MOHATUSA O XUMNYECKOW CBA3M. MPOCTPAHCTBEHHbIE DOPMYJibl MOJIEKY .

1 JHepreTnka n KUHeTUKa XMMNYECKNX TepMoOMHaMmn4eckmne pacHeTbl MO YPaBHEHUAM XMMUYECKUX peakunii: SHTaNbnunsa, SHTPONnS, 4 1
rnpoeccos. XMMn4yeCckoe paBHoBecue. 3Heprus N'mbbca. CKOPOCTb XMMMNYECKUX PeaKLINA, XMMNYECKOe paBHOBECHKE.

1 PacTBOpbl 1 UX XapakTepucTuka. Teopus MpuroToBsieHNEe PacTBOPOB Pa3/INYHOM KOHLIEHTpaLUW. 4 1
3NEeKTPONUTU-4eckon anccounmaummn. CnibHble 1
cnabble 3N1eKTPOINThI.

1 PaBHOBecue B pacTBopax rmaposm3yoLnxcs Fmaponuns conen. OnpenenexHne pH BydhepHbIX pacTBOPOB. 4 1
conen n B bydhepHbIX pacTBOpax.

1 KoMnieKCHble COeANHEHNS. KoopAnHaLUVOHHbIE COeaNHEHNS. 4 1

1 OKUCANTENbHO-BOCCTAHOBUTEJIbHBIE NMpoLecchl | OKUCNTENbHO-BOCCTAHOBUTESIbHBIE PeaKLnK. 4 2
1N NX XapaKTepUCTuKa.

1 D1eKTPOIN3 pacTBOPOB U pacnsiaBoB. DNEeKTPOIN3 pacTBOPOB M pacnaBoB. 4
YpaBHeHne HepHcTa. Koppo3us meTasios.

1 O6Lme CBONCTBa METa/IJIOB U1 HEMETaJIJI0B. MeTannbl 1 HEMeTasnsbl, X CBONCTBA. 2 1

1 [MpomMexyTo4yHasa aTTecTauus: 3Kk3aMeH B
YCTHOW chopme.
NTOro: 34 8

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 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- OkT56pb, PIEOY BO MeHpOeneesckne 4TeHUs. Kpyrnbin cton CtanbHas M.N. OlMK-1.1; ONK-2.1; ONK-1.2;
nccnepoBaTesibCKas m «MITY». (vHanBMAayanbLHoO- OrlnK-2.2;
Hay4HoO-uccnenoBaTesibCKas rpynnosas).

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.

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

54(07) X 46 Xnmunsa. PykoBoACTBO AN CAaMOCTOATE/IbHOM
paboTbl cTyaeHTOB, Y. 1 : y4ebHO-MeTOANYECKoe nocobue /
MunHobpHaykn Poccun, ®re0Y BO Mankon. roc. TeXHO. YH-T
; coctautenn: CtanbHas M.U., Cnyko H.O. - Mankon : 6/u,
2023.-70 c. - Npwnn.: c. 64-69. - bubnwnorp.: c. 6-7 (8 Ha3B.)

http://lib.mkgtu.ru:8002/libdata.php?id=2100052431&DOK=0
C6ADB&BASE=0007AA

54(07) 1 12 NabopaTopHble paboTbl MO XMMUK : METOA.
nocobue ons cTyneHToB 1 Kypca MHXEHEepPHbIX
cneumnanbHocTen Bcex popm obyyeHuns / M-so obpa3oBaHus
P®, Moc. obpasoBaT. yuypexaeHue Bbicl. Npod. obpasoBaHus
Mankon. roc. TexHo. yH-T, Kad. obuy. n HeopraH. xmumMum ;
[cocT.: T.N. CupopuHa, M.WU. CTtanbHasd, A.WU. bnaros]. -
Mankon : U3paTenb A.A. T'puropenko, 2010. - 50 c. -
Bubnwnorp.: c. 49

http://lib.mkgtu.ru:8002/libdata.php?id=1000072017&DOK=0
171EF&BASE=0007AA

54(07) 1 12 NabopaTopHbIA NPaKTUKYM MO XUMUN : METOL,
rnocobue ona cTyaeHToB 1 Kypca 04HOWM U 3a04HOM hopM
obyyeHuns / Maikon. roc. TexHos. NH-T, Kag. obwy. n
HeopraH. xumum ; [cocT.: T.N. CnpopuHa, M.WN. CtanbHas]. -
Marnkon : MI['TW, 2003. - 18 c. - bubanorp.: c. 17

http://lib.mkgtu.ru:8002/libdata.php?id=0000641&DOK=0044
71&BASE=0007AA

546(07) X 46 XuumMuns : METOA. YKa3aHuA no
CaMOCTOATESIbHOMY U3YHYEHUIO ANCUUMANH "XuMusa" n
"ObLias 1 HeopraHn4eckasa XuMunsa" ons CTyLeHToB By30B. Y.
2 / Mankon. roc. TexHoi. uH-T ; [cocT.: M.WN. CTtanbHasg, T.W.
CupopuHal. - Mankon : MI'TW, 2004. - 45 c. - Mpwun.: c. 38-44

http://lib.mkgtu.ru:8002/libdata.php?id=0000945

54(07) C 41 Cunyko, H.O. (Mankonckunm rocyfapCTBEHHbIN
TEXHOJIOrNYeCKnUn yHMBEpPCUTET). XuMusa : yyebHoe nocobue /
H.O. Cnyko, M.WU. CtanbHasd. - Maikon : MarapuH O.I"., 2017.
- 300 c. - Mpun.: c. 281-293. - bubnuorp.: c. 280 (24 Ha3B.). -
ISBN 978-5-91692-442-8

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

6.2. JiuTepaTtypa ANA CaMOCTOATENIbHOW paboT

HasBaHue

CcblsIKa

XKonHuH, A.B. Obwasn xumnsa : y4yebHumk / XonHuH A.B. ; nopg
pen. B.A. lNMonkosa, A.B. XXonHuHa. - MockBa : [90TAP-
Mepuna, 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. - MockBa : KYPC : UHOPA-M, 2025. - 256
C. - ISBN 978-5-905554-60-5. - TeKCT : 3NeKTPOHHbIN. - URL:

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

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

Encumos, B. . OcHoBbI obwien xmuMum : y4yebHoe nocobue /
B.N. EncdonmoB. — 2-e usg. — MockBa : UHOPA-M, 2024. —
256 c. — (Bbicluee obpa3oBaHue: Bakanaspuar). - ISBN
978-5-16-010066-1. - TeKCT : 3N1eKTPOHHbLIN. - URL:
https://znanium.ru/catalog/product/2127282 (

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

KoMnneKcHble coeanHeHns. Teopms MONEKYJIAPHBIX
opbuTanen : TecTbl / cocTaBuTenun: M.M. NeTtposa, E.M.
3yeBa, A.M. Ky3HeLo0B. - Ka3aHb : Ka3aHCKUI HauMOHabHbIN
nccnenoBaTesIbCKUA TEXHONOrn4Yecknmm yHmeepcuteT, 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

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

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

CcblsIKa

978-5-9704-1570-2

54(075.8) I 54 nuHka, H.J1. O6bwas xumus : yyebHoe
nocobue / H.J1. TnuHKa. - N34. cTep. - MockBa : KHOPYC,
2012. - 752 c. - Npwun.: c. 721-724. - 3b Hb MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2000019621. -
Pexxum pocTyna: cogep>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

54(07) C 41 Cwuyko, H.O. (Mankonckuin rocy 4apCTBEHHbIN
TEXHOJIOrNYEeCKUIA YHUBEPCUTET). Xumus : y4ebHoe nocobue /
H.O. Cnyko, M.WU. CtanbHasd. - Maikon : MarapuH O.I"., 2017.
- 300 c. - Npwnn.: c. 281-293. - 3b Hb MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2100048756. -
Pe>xum gocTyna: AN19 aBTOPM30B. NOSb30BaTeNeN. -
Bubnuvorp.: c. 280 (24 Ha3B.). - ISBN 978-5-91692-442-8

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

Y4yebHO-MeTOANYECKNE MaTEpPUabl 418 CaMOCTOATENbHOM paboThl 00yYatlowmxcs n3 Yyncna
WHBaNA0B N 1L, C OFpaHUYEHHBLIMM BO3MOXKHOCTAMU 340poBbs (OB3) npepocTaBnsatoTcsa B popmax,
afanTMPOBaHHbIX K OFrPaHNYeHNAaM NX 340P0BbA U BOCMPUATUS MHOpMaLmn:

ONs VL C HapyLWeHWAMKN 3peHuns:

B popMe 3/1IeKTPOHHOr0 JOKYMEHTa,
e B hopme ayaunocpanna,
B NevyaTHoOM popmMe Ha A3blke bpanns.

Ona nuy c HapyLWeHNsSMN cnyxa:

e B nevyaTHom opme,
e B (DOPME SNEKTPOHHOIr0 JOKYMEHTA.

B MeYaTHOWN hopMe yBeMYEHHbIM PN TOM,

ONs VL C HapyLWeHMAMUN ONMOPHO-ABMIaTEIbHOro annapaTa:

e B revyaTHOW chopme,
e B ()OpMe INEKTPOHHOIr0 LOKYMEHTA,
e B (hopmMe 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

Tanbl d)OpMMpOBaHIMI KoMneTeHuuu HauMmeHoOBaHue yqe6|-|b|x
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUUNJINH,

(e L:>To) 390 03%0 cdopmMupyoue
KoMneTeHUMU B npouecce
OCBOEHMA
obpasoBaTesibHOM
nporpamMmmbol

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

8 9 MpeponnaoMHas npakTuka

6 6 TexHonornyeckas (npovsson
CTBEHHO-TEXHOoJIorn4yeckas)
npakTuKa

4 4 TexHonornyeckas (npovsson
CTBEHHO-TEXHOoJIorn4yeckas)
npakTuKa

1 1 XumMng

12 12 dunsnka

12 12 MaTemaTuka

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

8 9 MpeponnaoMHas rnpakTuka

6 6 TexHonornyeckas (npovsson
CTBEHHO-TEXHOoJIorn4yeckas)
npakTuKa

4 4 TexHonornyeckas (npovsson
CTBEHHO-TEXHOoJIorn4yeckas)
npakTuKa

1 1 XumMng

12 12 dusnka

12 12 MaTemMaTuka

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

6 6 TexHonornyeckas (MpovssoL
CTBEHHO-TEXHOJIOrn4yecKas)
npakTuka

8 9 MpeponnaomMHas rnpakTuka

4 4 TexHonornyeckas (npovsson
CTBEHHO-TEXHOoJIorn4yeckas)
npakTuKa

1 1 XumMng

12 12 Ddursumka

12 12 MaTemaTuka

OMNK-2.2 (paMOTHO 1 apryMeHTUpoBaHHO YOpPMUPYET COBCTBEHHbIE CY)XAEHNS N OLLEHKN Ha OCHOBE 3HaHWI Mo
npoumabHbIM pa3gesaM MaTeMaTUYECKMX N eCTECTBEHHO-Hay4YHbIX ANCUNMINH

8 9 MpeponnaomMHas npakTuka

6 6 TexHonornyeckas (npovsson
CTBEHHO-TEXHOoJIorn4yeckas)
npakTuKa

4 4 TexHonornyeckas (npovsson
CTBEHHO-TEXHOoJIorn4yeckas)
npakTuKa

1 1 XumMng

12 12 dunsnka

12 12 MaTemMaTuka

7.2. OnucaHMe nokKasartenen u KputepueB oueHUuBaHuA KOMMNEeTeHL MM Ha Pa3JINYHbIX
dTanax Mux cbopmuposal-mn, onucaHuve WKaJsibl oueHUuBaHusAa

MnaHupyeMsbie KpuTepuu oueHUBaHUsA pe3ynbTaToB obyyeHus HaumeHoBaHue
pesynbTaThl HeynoBNEeTBOPUT |yaoBneTsoputen XopoLio OTJINYHO OLEHOYHOro
oCBOEHMA eNnibHO bHO cpeacTBa

KOMMeTeHuUn
1 2 3 4 5 6

OMNK-2: CnocobeH chopMynmpoBaTb 3ada4qm NpoecCnoHa bHON AeATeNbHOCTU Ha OCHOBE 3HaHMWI NMPOMUIbHbIX pa3nesioB
MaTeEMaTUYECKNX N eCTeCTBEHHO-HayYHbIX ANCLMMNINH

OMNK-2.2 'paMOTHO 1 apryMeHTUpoBaHHO hopMupyeT cO6CTBEHHbIE CYXXAEHNSA U OLeHKM Ha OCHOBE 3HaHWUIN MO
npodusibHbLIM pa3fesiaM MaTeMaTUYeCKUX N eCTECTBEHHO-HaYYHbIX OUCLIMMINH
I
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pesynbTaThbl HeyAOoBJIETBOPUT | yaoBneTBoputen XopoLio OTJINYHO OLLeHO4YHOro
OCBOEHMA eNibHO bHO cpepcTBa

KOMMNeTeHUumn
1 2 3 4 5 6
3HaThb: ®parmMmeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE OomawHee

npouabHbIe 3HaHWA HO copepxxalune cucTemMaTuyeckme | 3ajaHuve, KpaTkoe
pa3sfensl oTAesbHble 3HaHWA cooblieHne no
MaTeMaTU4yecknx n npobenbl 3HaHUA Teme,
ecTeCcTBEeHHO- KOHTPOJIbHbIE
Hay4HbIX BOMPOChI K
OVNCUNNJINH. nabopaTopHon
YMeTb: rpaMOTHO | YacTuyHble yMeHUsa | HenoHble ymeHnsa |YMeHus nonHble, CdopmumpoBaHHble | paboTe, BONpOCHI K
" nonyckatTcs yMeHuns 3K3aMeHy.
aprymeHTnpoBaHH HebonbLIne
0 chopMmpoBaTb owmnbKkmn
cobcTBEHHbIE
CYy>XAEHNS 1
OLLeHKMN Ha oCHoBe
3HaHWM Nno
npogusibHbIM
OVNCUMNIHAM.
Bnapetb: YacTn4Hoe HecuctemaTtnyecko | B YcnewHoe un
HaBblKaMmn BflageHmne € NpuMeHeHmne cncTeMaTU4yeckoM |cmcrtemaTumyeckoe
rpaMoTHO ” HaBblkamMu HaBbIKOB MPUMEHEHNN npuMeHeHune
apryMeHTUpOBaHH HaBbIKOB HaBbIKOB
0 BblpakaTb ponyckatoTca
chopMMpoBaHHbIE npobenebl

cobcTBEHHbIE
CY>XXOEHUS 1
OLLeHKMU.

OMNK-2: CnocobeH thopMynmpoBaTb 3ada4ynnpodeccnoHasbHONAeAsTeNbHOCTN Ha OCHOBE 3HaHMI NPOMUIIbHbLIX pa3nesioB
MaTeEMaTUYECKNX N eCTECTBEHHO-HAYYHbIX ANCLMMNINH

OMNK-2.1 ®opmynnpyeT 3afa4m yrnpaBsieHns B 061acTn cTaH4apTU3aLUUM U METPOJIONMM N Ha OCHOBE 3HaHUN NPOUIIbHbIX
pa3fenoB MaTeMaTUYECKUX U eCTeCTBEHHO-HAaYYHbIX AUCUUMIVNH

3HaThb!: ®parmMeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE
npocusbHble 3HaHWs HO copep>kalwme cucTeMaTumyeckmne
pasgensbl oTAesIbHble 3HaHWS
MaTeMaTUYECKUX U npobensbl 3HaHUSA
€CTeCTBEHHO-
Hay4HbIX
ONCUNNNH.
YMmeThb: YacTu4Hble yMeHUA | HenosnHble yMeHUs | YMeHUs nosiHble, CchopMupoBaHHbIe
hopMynmpoBaTb JonyckaroTcs yMeHUNs
3aj4a4n HebosnbLne
ynpaB/ieHus B owmnbKn
obnactun
CTaHJapTu3aumu n
MeTpPOJIOrnn 1 Ha
OCHOBE 3HaHUN
npogunIbHbIX
pa3sgenos
MaTeMaTU4eCKnX 1
eCTeCTBEHHO-
Hay4HbIX
ONCLUVMJINH.
Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu B/lafeHmne e MpuMeHeHne cucTemMaTU4YeCcKOM | cucTeMaTuyeckoe
MOCTaHOBKW 3aday | HaBblkaMu HaBbIKOB npUMeHeHnn npuMeHeHne
ynpaB/iieHunsa B HaBbIKOB HaBbIKOB
obnacTtum JonyckatTcs
CTaHfapTu3auuu u npobensbl
MeTpOoJIornu.

JomaluHee
3ajaHue, KpaTkoe
coobuieHne no
Teme,
KOHTPOJIbHbIE
BOMPOCHI K
nabopaTopHon
paboTe, BONpoOCHI K
3K3aMeHy

OlMK-1: CnocobeH aHaNM3npoBaTh 3a4a4MnpodeccnoHallbHONAEATENIbHOCTM Ha OCHOBE MOJIOXKEHW, 3aKOHOB U METO0B B
06/1aCTV eCTeCTBEHHbIX HAYK 1 MaTEMATUKW

OlMK-1.2 PaccMaTpuBaeT BO3MOXKHbIE BapuaHThl pelleHns 3a4ay yrnpasfieHus B 061acT CTaHAapTM3aumMmM 1 MeTPoJIorMmn Ha
OCHOBE MOJIOXKEHWI, 3aKOHOB 1 METOL0B B 06/1aCTU €CTECTBEHHbIX HAaYK U MaTEMaTUKM

3HaTb: BapuaHTbl
pelleHus 3anad
yrnpaBieHus B
obnactn
cTaHAapTuU3auum un
MEeTpPOJIOr UK.

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTAeNbHbIe
npobenbl 3HaHUSA

CdopmMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

OomauwHee
3aflaHune, KpaTKoe
coobuieHne no
Teme,
KOHTPOJIbHbIE
BOMPOCHI K
nabopaTopHon
paboTe, BONpoChl K
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MeTPOoJIOrnmn Ha
OCHOBe
MONIOXKEHWUN,
3aKOHOB I
MeTO/0B B
obnactu
€CTEeCTBEHHbIX
HayK 1
MaTEMATUKMU.

MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pesynbTaThbl HeyAOoBJIETBOPUT | yaoBneTBoputen XopoLio OTJINYHO OLLeHO4YHOro
OCBOEHMUSA eJibHO bHO cpepncTBa
KOMMNeTeHUumn
1 2 3 4 5 6
YMmeTb: YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, ChopMupoBaHHbIE |3K3aMeHy.
onpenensaTb hornyckatTcsa yMeHus
BO3MOXXHble HebonbLIne
BapuaHThI ownbkm
peweHnsa 3aaay
ynpasJieHns B
obnactun
CTaHpapTu3aumm n
MeTpoJsIornn n
aHann3nposaThb KX,
oLeHunBas
OOCTOMHCTBa U
HeJoCTaTKu.
Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe un
HaBblkamMu BlafeHmne e NpMMeHeHne cnMcTeMaTuyeckoM | cuctemaTuyeckoe
peweHnsa 3apay HaBblKamMu HaBbIKOB NnpUMeHeHun npuMeHeHune
ynpas/iieHns B HaBbIKOB HaBbIKOB
chepe JonyckawTcs
CTaHpapTu3aumm n npobenbl

OMNK-1: CnocobeH aHanu3npoBaTb 3a4a4n NpodheccMoHalbHON AeATeNbHOCTM Ha OCHOBE MOJIOXKEHW, 3aKOHOB 1 METOL0B B
061aCTN eCTEeCTBEHHbIX HAaYK U MaTeMaTUKMN

OMK-1.1 AHann3upyeT 3afayn ynpasnaeHus B 06,1acTi CTaHAAPTM3aLUMM U METPOSIOTMM Ha OCHOBE MOJIOXKEHWIA, 3aKOHOB 1
MeTO/10B B 06/1aCTV €CTeCTBEHHbIX HAayK 1 MaTeMaTUKN

3HaTh: ®parMeHTapHble HenonHble 3HaHua | CchopmupoBaHHble, | CHOpMMPOBaHHBIE
aKTyallbHble 3HaHWA HO copepxxalune cucTeMaTmyeckume
3apauun oTAesIbHble 3HaHWs
ynpaB/ieHus B B npobenbl 3HaHUSA
obnactun
CTaHpapTu3aumm n
MeTpOosIorumn
YMeTb: YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
aHann3nposaTb hornyckatTcs yMeHus
COBPEMEHHbIE HebonbLLne
3apaun owmnbKkmn
ynpaB/ieHuns B
obnactum
CTaHpapTM3aumm n
MEeTpPOJIOrnn.
Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblkamMu BNajeHne e NpuMeHeHne cUcTeMaTUYeCKOM | cucTemMaTuyeckoe
MCMOIb30BaHNS HaBblKamMun HaBbIKOB npUMeHeHnn npuMeHeHne
npwn aHanmse HaBbIKOB HaBbIKOB
3aj4ad ynpasJsieHus nornyckatTcs
B obnactum npobensl
CTaHpapTu3aumm n
MeTposiIornn
MOJNIOXKEHWN,
3aKOHOB 1"
MeTOoLOB B
obnactun
€CTEeCTBEHHbIX
HaykK 1
MaTeMaTUKN.

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

7.3. TunoBble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, He06XOAMMbIe AJNA OULeHKHU
3HaHUW, YMEHUNA, HaBbIKOB U (U1K) onbiTa AEATEeJILHOCTU, XapaKTepUu3yloLWwux 3Tanbl
cdopMupoBaHMA KOMNETEeHLU ! B Npouecce ocBoeHusa obpasoBaTesibHOW NPOrpaMMmbl
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TeMmbl pedepaTUBHbIX A,0KJ1Ia[0B

1. Cnctema obs3aTenbHOM cepTudunKaumm No 3KOHOMUYECKNM TpeboBaHUSAM.

2. CTaHpapTu3aumnsa n cepTudmkKauma B CTPYKType MexaHn3Ma nogaep XKy aKCrnopTEPOB.

3. be3onacHoCTb npoaAykKumnm Kak aKOHOMM4YeCKasda KaTeropus.

4. NesaTenbHOCTb EBpOnenckoro coselwaHns no 6€3onacHOCTM U COTPYyAHNYECTBY B 0b61acTu
cepTuduKauum n ctaHgapTmnsauun.

5. OCHOBHble HaMnpaBeHUA U TEHAEHUMN Pa3BUTUS MEXAYHAPOAHON CUCTEMbI CEpTUdMKALNN
(MCQ).

6. 3apgayun n HarnpaBJiIeHUA 0eATEeNIbHOCTU OpFaHI/I3aLI,I/IIZ, BXOOALWNX B CTPYKTYPY
HaLMOHANbHbIX CUCTEM CepTUuukaunu.

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

8. CylecTBytoLe B MMPOBOI NPaKTUKE MOLENN OpraHM3aLniA, OCyLLEeCTBISIOLNX
cepTuduKaumio 1 perncTpaumnio pupm (Tpyu Mmoaenn).

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

10. CepTudurkauma noTpedbnTenbCKnx TOBapoB.

11. CepTudumnkaumsa arponpoMblLLISIEHHON MPOAYKL NN,

12. HanpaBneHUs oCyLLIECTBIEHNS KOHTPOJIA 1 HaZ30pa 3a coboaeHneM npaBu
o6s3aTenbHON cepTUDMKALMN B YCSIOBUAX POCCUINCKOM CUCTEMbI CEPTUDMKALINN.

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

14. Cuctembl cepTUmUKaLmMm ogHOPOAHON NPOAYKLUNN: HENPOOOBOJIbCTBEHHLIX TOBAapOB.

15. Cnctembl cepTudmKaummm o4HOPOAHON NPOAYKLMN: MULLLEBBLIX MPOAYKTOB U
Ce/IbCKOX03ANCTBEHHOMO ChipbS.

16. Cuctembl cepTUdUKaLMm 04HOPOAHON NPOAYKLNN: 3N1eKTpoobopyaoBaHMs.

17. Nopsanok ceptTudmnKaunum npooyKLmu.
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18. 06N NopaaoK cepTudnKkaynm.

19. CepTudmnkKaT COOTBETCTBUS.

20. 3HaK COOTBETCTBUA.

21. MepeyeHb NpoAyKLUMM N YCAYyT noanexawmx obasatensHom cepTudmkaumnu.

22. CxeMbl cepTUUKaum NnpoayKunm n ycnyr.

23. MeToauka 06paboTKuM pe3yibTaTOB N3MEPEHUI NMOKa3aTenen Ka4yectsa NpoaykKuun.

24, ®daKTopbl, BAMAKOLNE 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 CTeNEHN OKMUCIeHns aneMeHTa. OnpegeneHue
CTerneHn OKUCJIeHNs 31IeMeHTa no opmye.

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

4. PacyeTbl N0 XMUMNYECKUM (popMyJiaM U YPaBHEHUSAM.

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

6. Peakuun coegnHeHuns, pa3noXxXeHunad, 3aMelleHns, obmeHa.

7. Mepuognyeckunin 3akoH. Neprnognyveckasa cucteMa XxmuMmyecknx anemeHTos [.M1. MeHpgeneesa.

8. CTpoeHune aToMma.

9. XnmMmmnyeckas cBsa3b.

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

11. DN1eKTPOHHbIE KOH(UIypaLM aTOMOB B OCHOBHOM (HOpPMaJsibHOM) 1 BO36Yy>XAEeHHOM
COCTOSAHUSAX.

22/46



12. Tun n cxema obpa3oBaHUSA XMMNYECKON CBA3N B BUHApPHbIX COeANHEHMNSX.

13. 3aKOHOMEPHOCTM NPOTEKAHNSA XUMNYECKOW peaKkLni.

14. Pac4eT No TepMOXUMNYECKOMY YPaBHEHMIO.

15. CKOpOCTb XMMUYECKON peakuunn.

16. Xnmnyeckoe pasHoBecue, npuHuun Jle LWaTenbe.

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

18. PacyeThbl MO ypaBHEHUIO pPeaKL MK C y4acTMEM PacTBOPOB 3aaHHOIr0 COCTaBa.

19.PacTBOpPbI 371€KTPOJINTOB.

20. YpaBHEeHNs peakLnin B pacTBOpPax 3JIEKTPOJIMTOB B MOJIEKYIAPHOM Y MOHHO-MOJIEKYISPHOM
BUAE.

21. YpaBHeHUa rmaponvsa conen.

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

23. Tunbl KOMNNekcoobpasoBaTeNen n INraHoB, KOOpANHALMOHHOE Yncno. HomeHknaTypa
KOMMNEKCHbIX COeaNHEHUN,

24. OBP. 3nekTpoxmMu4eckme aBsieHus.

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 WA

pPacTBOPVMMbIM QHOLOM.

28. Obwme cBoncTBa METAJIJIOB: TUMbI KpuUctanian4yeCknx peweTok, XmMmn4eckmne CBOMCTBA.
XnMmnyeckme CBONCTBa MeTasI0B r1aBHbIX U MOBOYHbIX noarpynm.

29. Koppo3us meTtannos n crnocobsl 6opbbbl C HeR.
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KoHTponupyowmne MmaTtepuasbl No gUCcunninHe

Bonipocbi rno Teme: «CTpoeHne aToMa v Nepuoanyeckuii 3aKoH»

1. MoHATMe 06 aToMe.

2. CtpoeHue agpa. N3oTonbl.

3. MpuHUMN KBAaHTOBOW MEXaHUKMK:

HeornpenesieHHOCTH,

OBONCTBEHHON npmnpoabl 3JIEKTPOHa;

KBaHTOBOW Heprmn,

HanMeHbLUEen 3HEepPrmn.

4. KBaHTOBbIE YMCJIA, XapaKTePM3YoLLINe COCTOSIHMNE 3JIEKTPOHA B aTOME.

5. MHOr031eKTPOHHbIE CUCTEMbI: NpUHUMN Maynu, npasunao N'yHAa, npaBuio KneykoBCKOro.

6. 3anonHeHne /1EKTPOHHbIX obosiovyek aTtoMoB nepmop,vlquKoM CnNcrtembl.

7. Neprnognyecknm 3akoH sanemeHToB [1.1.MeHgeneesa. lNepnoanyeckas CUCTEMa Kak ecTecTBeHHas
Knaccudunkauma 3/1ieMeHTOB.

hopMyIMPOBKa 3aKOHa;

nepuvoasl, rpynnsl, nogrpynnsl. 3meHeHue CBOWCTB 3JIEMEHTOB B nepunoaax n rpynnax.

XapakKTepucTuka s-, p-, d-anemMeHToB.

3Heprus noHmsauumn. CpoAcTBO K 3NEKTPOHY. DNEKTPOOTPULLATESIbHOCTb

Mepa XNMNYECKON aKTUBHOCTMK 3/1IEMEHTOB.

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

1. MoHATME XMMNYECKOWN CBSA3N.
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2. MapameTpbl CBA3U:

- JHeprma Ce43un;

- ONINHa CBA3WU,

- BaJIEHTHbIE YT Jibl;

- pacnpeneneHune 3N1eKTPOHHON NIOTHOCTH.

3. CBoOWCTBa CBSA3MU:

HaCblILLLIa€MOCTb;,

rmépunonsauns;

HanpaBJIEHHOCTb;,

NnoNsipn3yemMocTb.

4. Tunbl cBA3N:

- KOBaJlIeHTHa4,

- NOHHaA,

- MeTaJuin4yeckasd.

3agayn rio teme: «CTpoOeHVE aToMa U rNepuoandeCcKmnyi 3aKoH»

1. 3anuwmnTe NOJIHYI0 N KPaTKYK 3/1€KTPOHHYIO (POPMYSibl XMMUYECKOro 31eMeHTa, coaepxxallero
25 3/1eKTPOHOB B 3/1IEKTPOHHOWN 060104Ke.

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

3. 3anuLnTe MOJIHYI0O U KPATKYIO 3JIEKTPOHHYIO (POPMYJIibl XMIMUYECKOro 3/1IEMEHTa, CoAepKallero
79 3N1eKTPOHOB B 3JIeKTPOHHOW 0b60os104Ke.
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3anauu o teme: «llepnoandecknii 3aKoH n nepmoanydeckas cucrema [..MeHgeneesa»

1. PyKOBOACTBYSICb TOJIbKO MOJIOXKEHMEM XUMWYECKOro 3J1eMeHTa B MNepuoanyv4eckon cucteme,
HaMNUWNTe KPaTKY U MOJIHYIO 3JIEKTPOHHbIE (hOopMYyJibl cefyiowmx 31emMeHToB: Ne54, Ne26, Ne68.

2. Pacnonoxunte B pad No BO3paCTaHUIO a)aTOMHbLIX paauycoB, 6) 3nekKTpooTpuLaTeslbHOCTH,
B)MeTas/IM4eCcknx CBONCTB cnepytoline anemeHTol: S, Se, Te, Po.

3. JlainTe xapaKTepucTuKy npeano)XeHHoro 3neMeHTa No cieayolweMmy niaHy:

lM1aH xapakTePUCTUKN XUMUYECKOIro 3J1EMEHTA U €ro CoeNHEHN Ha OCHOBE AaHHbIX CTPOEHUA
artoma:

1. XnMmyecknin CUMBON W Ha3BaHWe 3neMeHTa. OTHoCMTeNbHas aTOMHas Macca. ATOMHbIN
(NnopsAKoBbIN) HOMEP.

2. CTpoeHI/Ie aTOMa XMMMn4eCKoro ajieMeHTa:

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

6) obuwiee YNCNO 3NEKTPOHOB;

B) 3/1€KTPOHHas hopmyna;

r) BaJieHTHblIe 3J1EKTPOHbI.

3. NonoxxeHne sanemeHTa B lNepnoanveckonm cucteme:

a) Homep nepuoga v rpynnbl;

6) rnasHas uam noboyHas noarpynna.

O6ocHOBaTb NMOJIOXKEHWE 31eMeHTa B [lepnoamnyeckon cucteme.

4. CBONCTBa aTOMa 3J/IeMeHTa:

a) MeTa/JZIn4ecKne uian HemeTanan4yeckue;

6) BoCCTaHOBUTESNIbHbIE NN OKUCINTENIbHO-BOCCTAHOBUTESIbHbIE (COCTaBUTb YpaBHeEHNA npoueccos
OKUWCNEHNS NN BOCCTAHOBJIEHUA N OKUCNEHNSA);
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B) OMpenennMTb BCE BO3MOXXHbIE BaJIEHTHOCTU U CTEMEHUN OKUCIEHUS: rpadunyeckoe nobpaxkeHue
BaJIEHTHOr0 C/1051 B HOPMaJlbHOM U BO36Y>X1€HHOM COCTOSHUSIX.

3anaun no teme: «OCHOBHbIE MOHATUS O XUMUYECKOW CBSI3U»

1. OnpepenuTe CTENEHN OKUCJIEHUA KaXXAOro 3/eMeHTa B c/iefyluwmx MoJiekyslax U MoHax:
K2Cr4013 (TeTpaxpomaT Kanusd), H4Re209, Ca3(P0O4)2; NalOW12041 (onnapasosibpaMaT-noH);
(MnO4)-; (W7024)60 (napaBonbdpamaT-uoH). ObpaTuTb BHMMaHWe Ha pacyeT B NH4NO3
(paccymTaTh OoTAENbHO MOH (NH4)+ 1 (NO3)-. U306pasuTte CTPYKTYpPHbIE (hOPMY bl AaHHbIX MOJIEKY N
M NOHOB.

2. OnpenennTe, Kakne CTEMNeHN OKMNCNIEHNS BO3MOXXHbI A8 repMaHus. Nokakmnte nx obpasoBaHue.
OnpenennTte, Kakue M3 cTeneHenm okucneHus byayT Haumbonee yCcTOMYMBBLI: @) ONA 3JIEKTPOHHO-
B036y>XAEHHOro cocTosiHmS; 6) 019 OCHOBHOIMO COCTOSIHMSA.

3. NokaxxnTe, B Kakux 13 npmeeneHHbix Mmonekyn (CsCl, SO, 02) xumnyeckas cesa3b byaet:

a) KoBaJIeHTHOW HenonsipHon; 6) KoBasIeHTHOM MNONISPHON; B) MOHHOK. OBOCHYIATEe CBOW OTBET.

3agayn rno TeMe «IHepreTnka  KNHeTUKa XMMm4eCckmnx ripoLjeccos»

1. Boiyncantb TennoTy cropaHusa CO B kOk/M3. a3 cogepXxuT 10% Heroptoymx npmMmecen.

2. PaccuntaTb B KI)K/MOJIb MU3MEHeHWe 3HTanbnun a3oBoro nepexona.

H20(kp) ® H20(x), H20(r) ® H20(x).

3. Bbl4MCAUTb TennoTy cropaHums rasa B KIx/M3, coctoswero n3d 40% CO k 60% H2 npwu
HOpMaJibHbIX yCNnoBuAX. Boga obpa3syeTcs B ra3006pa3HOM COCTOAHUN.

4. Bbl4NCANTb TENJIOTY cropaHnsa cepbl B KOX/Kr. NMpnmecn coctaBnaioT 15%.

5. Bblumcnntb TennoTy ha3oBOro nepexona rpacduta B asiMas, eCcsin U3BECTHO, YTO CTaH4apTHas
3HTanbnua obpaszoBaHus CO2 u3 rpaduta paBHa: DH°06p. = - 393,5 k[x/Mosb, CTaHOapTHas
3HTanbnusa obpasosaHusa CO2 13 anmMasa paBHa: DH°06p. = - 395,4 k[>x/Monb

6. PaccunTaTb KaNoOpuUMHOCTL Tormamea B KI>X/M3, cocToswero n3 60% CO un 40% SO2.

7. TennoTta cropaHua 3TaHa paBHa: DHx.p. = -1428,34 kI>X/MoJib. BblYMCANTbL CTaHOAPTHYIO
3HTanbnuto obpasoBaHma 3TaHa DH°06p.CH. Boaa BbigenseTcs B ra3oob6pa3HOM COCTOAHUMN.

8. Mpu Kakon TemnepaType HACTYNUT TEPMOANHAMNYECKOE PpaBHOBECKE B CUCTEME:

CuO(kp) + H2(r) ® Cu(kp) + H20 (XK)?
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9. BeluncnuTb sHepruio Nmbbca B peakumm: 2NH3(r) + 3/2 02(r) ® 2NO(r) + 3H20(x).

OnpenennTb NPUHLMNNANIbHYI0O BO3MOXXHOCTb €€ MPOTEeKaHWsA Mpu CTaHAAPTHbIX YCJIOBUSAX U MPK
500° C.

10. Ckosnibko Tensa BblgenuTcsa npu cropaHum 38 r CS2 B ypaBHeHUN peakuunn: CS2(r) + 302(r) =
CO2(r) + 2502(r)?

3agayun no temamMm «OCHOBbI XUMUYECKON KUHETUKUN. XUMNYECKOEe paBHOBECUE»

1. CkopocTb peakuum npu Temnepatype 60°C paBHa 1 MOAb/A. BbIYMCANTL CKOPOCTb 3TOW peakLmn
npu 30°C, TeMnepaTypHbIA KO3 DULNEHT paBeH 3.

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

3. Mpun TemnepaTtype 30°C peakumnsa npotekaeT 3a 25 MmuHyT, Npn 50°C - 3a 4 MUHYTHI. PaccynTtaTb
TeMnepaTypPHbIA KOIDPULINEHT.

4. BO CKOJIbKO pa3 HY>XHO yBEJIMYUTb KOHLEHTPaLWU Bogopoaa, Y4Tobbl CKOPOCTb peakunum Mexay
BOJOPOJOM N NOAOM BO3pPOCsa B 3 pa3a?

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

HavanbHas KoHueHTpauuma sBeuiectBa A pasHa 0,22 Mmonb/n,a Yepes 10 ¢ 0,215 monb/n.

6. Bo CKONIbKO pe3 yBenuvuTCcsa CKOPOCTb peakuun npu NoBbliUeHUN TemnepaTtypbl oT 150°C fgo
200°C, ecnu npu noBbllLeHU TeMnepaTypbl Ha 10°C CKOPOCTb peakuum yesenn4mnach B 3 pasa?

7. MNpn Temnepatype 20°C peakunsa NpoTekaeT 3a 2 MUHYThI. KakoBa MpPOAO/IKNTENIbHOCTb 3TON
peakuun npu a) Temnepatype 0°C, 6) Temnepatype 50°C? TeMnepaTypHbI KOIDPULIMEHT paBeH
2.

8. KoHLIeHTpaLma pearmpyowmx Bewects B cncteme H2(r)_ +12(r)® 2HI(r) ymeHbwwunacb B 1,5
pa3a. Bo CKOMbKO pa3 yBenanymnacb CKOPOCTb peakumn?

9. Kak U3MeHUTCA CKOPOCTb MPAMON peakLmn Npu yBeJnyeHnn KoHLUeHTpaLmm asoTa B Tpu pasa?

N2 + 02 ®2NO.

10. Kak M3MEHUTCA CKOPOCTb peakumm npu ysenmyveHunm TemnepaTypbl oT 0°C pgo 100°C?
TemnepaTypHbIA KO3PULUMEHT paBeH 3. [lepBoHaYasbHasg CKOPOCTb peakLumu paBHa 5 Mosb/n.
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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?

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(tB) ®2CO(r) - Q

a) Npu NOBbLILWEHUN OAaBAEHUS;

6) Npu NOHVKEHUN TEMMepPaTypPbI;

B) npum yBean4eHmMm KOHUEHTPaUNnN NCXOAHbIX BELWECTB, KOHEYHbLIX NMPOAYKTOB peaKUunn,

r) NpY YMeHbLIEHNN KOHLIEHTPALIUW PEArNPYIOLLINX BELIEeCTB?

3angayu rno teme: «PacTBopbl U UX XapaKTEPUCTUKA»

1. CkonbkKo 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 pacTBoOpa, coaepxawero 3,84 r cepHon kKncnoTbl B 400 mn pacTBopa?

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

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

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

6. Kakune uns nepevyncrnieHHblIX BewecCcTB ABNAKTCA CUWJIbHbIMW 3N1IETPOSINTaMWU. TUAPOKCMO Menwn,
caxap, YKCyCHas KNUcnoTa, ConsHasa KNCaoTa, rmopokcng Kanusd, cynbdaT Kanbuus, HUTpaT mtna?
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7. MoKaXxknte guccoumaunio B BOOAHOM pacTBope cheayowmx sewectB: H2S, NaOH, dochaT kKanums.

8. OnpepnenuTe, BbiNadeT M OCafo0K, €CNnN CMelaTb PacTBOpPLI:

1) Ca(NO3)2 n K2CO3? HanuwmnTte MOHHO-MOJIEKYNAPHbIE peaKLUK.

2) Ba(NO3)2 n K25047? HannwmnTte NOHHO-MOJIEKYIIPHbIE peaKkLuu.

3) KNO3 n K2504? HanuwunTe NOHHO-MOJIEKYIAPHbIE peaKkuum.

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

3agayu ro teme: «KOMraeKCHble COeANHEHNS»

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

NaF + AIF3 ®

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

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

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

5. 3aKOH4YMTb YpaBHEHUE peakuun n 3annucaTb ero B noHHoM suae: K3[Fe(CN)6] + FeSO4 ®

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

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

YpaBHATb peakunm MeTo40M 3JIEKTPOHHOro 6anaHca, onpeaesnTb 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 + H2504 (koHu.) ® K2504 + H2S + H20
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5. K+ HNO3 (pa36.) ® KNO3 + NH4NO3 + H20

6. MNO2 + HCI ® MnCI2 + CI2 + H20

7.7Zn + H2504 (koHL.) ® 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

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

1. CocTaBUTb CXEMY 3JIeKTPOIM3a pacTBopa ZnS0O4: a) Cc yronbHbIM aHoaoM, 6) ¢ MeaHbIM aHO40M.

2. MNo4yeMy LWenovYHble MeTal/lbl Hefb3A MOJIYyYUTb 3JIEKTPOJIM3OM pacTBOpPOB ux conen? OTBeT
MOTUBMPOBATb NPMMEPOM 3JIEKTPOIN3a PacTBOPOB.

3. CocTaBUTb CXEMY 3JIeKTPOSIM3a pacTBOpa 1 pacnfiasa MnCl2.

4. CoCTaBUTb ypaBHEHUSA NPOLLECCOB, NMpoTeKarwWwmx npn anekTpoamse pacnnasos NaOH un NiCl2 ¢
HepacTBOPUMbIMU 3NEKTPO4aMN.

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

3agayu rno Teme «Koppo3uvsi MeTassioB»

1. Kakune npoueccbl NONAyT Ha 3/1eKTpoAax rajibBaHN4YeCKOro 3/ieMeHTa NMpu KOPPO3nm XXene3Horo
JINCTa Ha Bo3ayxe?

2. Kakue npouecchl nonayT Ha 31eKTPoAax rajibBaHUYeCKOoro 3/ieMeHTa, paboTalollero Ha Bo3ayxe
NpPY KOPPO3UK XKEeNe3Horo IMCTa C MeHbIMU 3aKaenkammn?

3. CocTaBUTb CxeMy rajbBaHMW4YeCKOro ssiemeHTa, obpasylolieroca npu Koppo3vu peTtanen u3
cnnaBsa Xesesa ¢ genonsgpusaTtopom: H20 + SO2.
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4. B KakOoM cJly4ae Koppo3us xenesza byneT npoucxoaunTb BbiCTpee: Mpu HapyLUEHUN MOKPbITUS
JIY>KEHOr0 UM OLIMHKOBAHHOI 0 Xene3a? MNpuBecTu cxeMy paboTbl MUKpPOrasibBaHoMap.

5. CocTaBbTe SJIEKTPOHHbIE YPaBHEHNA NPOLUECCOB KOPPO3nn XKeJiesa, Haxogdaulerocqda Bo BJia>XKHOM
BO34yXe B KOHTAKTeE C XPOMOM.

6. Kakwue npouecchl HOIZ,D,yT Ha >3N1eKTpodgax raJibBaHN4YeCKOro >3JiIeMeHTa nNnpun Koppo3unn
HNUKeNNPOBaHHbIX netanen c KNCNOPOAHbIM AenoJiApn3aTOpPOM MNP HapyLleHnn I'IOKprTI/IH?

7. CoCTaBUTb CXeMY rajibBaHN4YeCKOro 3JeMeHTa, obpa3yowerocsi NpmM Koppo3nmn cniaaBa UUHKa C
Menbto. [lenonapnsaTopoM CNyXuT anektponnt: H20 + CO2.

8. CocTaBuTb CXeMy rajbBaHMNM4Ye€CKOro aJjieMeHTa, pa60Tarou_|,ero npm Koppo3nn OUMHKOBAHHOIO
Kenesa C KUC/I0OPOoAHbIM fienonfapu3aTopoM. HanncaTb ypaBHEHUSA NPOLLeCCOB Ha 3/1eKTpohax.

9. Kakue npouecchl MonayT Ha 3JIeKTpodax rasibBaHU4YeCcKoro 3jieMeHTa, paboTalouwero npu
KOPPO3UKN NPOTEKTOPA Ha CTaJIbHOM Kopnyce?

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

3apga4yu no Teme «Oblyme cBovicTBa MeTasisioB"

1. CoCcTaBUTb 3NEKTPOHHYI0 hopMysly MapraHua. OnpenennTb BaJIEHTHOCTb U CTENeHb OKUCSIEHUS.
Ha ocHOBaHMM BaJIEHTHOCTM COCTaBMTb (DOPMYJbl OKCUMAOB M FrMApokcuaoB Mn. OnpenenvTb UX
KWCJIOTHO - OCHOBHOW XapaKTep.

2. Kak nget pactBopeHune marHms B kmcnotax HCI, HNO3(pa36.)? HanucaTb ypaBHEHUE peakuun.
O6ocHoBaTb KoahdunumeHTbl. PaccuntaTh DG peakuunin. YKa3aTb HanpaBieHHOCTb NPOLIECCOB.

3. HanucaTb peakuuio, NoOATBEPXKAAOLW YO OCHOBHble cBOMCTBa MnO.

4. 3aKoH4YNTb ypaBHeHue peakuumn: CoCl3 + SnCl2 ®. YpaBHATbL METOAOM 3/1IeEKTPOHHOro BanaHca,
onpegenutb TN OBP.

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

Bonpocskl K 3K3aMeHY no «XuMun»

dK3aMeH MOXEeT MPoBOAMTbLCS B ()OpMe YCTHOro onpoca no 6munertam (Bonpocam) nnu 6es
6uneToB, C NpeABapuUTesIbHOM NOArOTOBKOM 1 6e3 NoAroToBKM, Mo YCMOTPEHUIO NpenonaBaTens.
DK3aMeHaTop BMnpaBe 3ajaBaTb BOMPOChl CBepx 6uneTa, a TakXe, MOMUMO TEOPEeTUYECKUX
BOMPOCOB, AaBaThk 3aZla4yy Mo NporpamMme AaHHOro Kypca.
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JK3aMeHalMoHHble 6uneTbl (BOMPOChI) YTBep)XOalTCsa Ha 3acedaHun Kadedpbl U
MoAMMCbIBAOTCS 3aBedylolWMM Kadenpon. B buneTe n[osxKHO coaepxaTbCa He 6Gonee Tpéx
BOMNPOCOB. KOMMNEeKT 3K3aMeHaUMOHHbIX OuneToB Mo AucuunanHe [o/keH copep»xaTb 20-25
buneTos.

JK3aMeHaTOop MOXKEeT MNPOCTaBUTb IK3aMeH 6e3 ornpoca nian cobecenoBaHns TeM CTyaAeHTaMm,
KOTOpPblIE aKTUBHO y4aCTBOBaJZIN B CEMNHAPCKUX 3aHATUAX.

BOI'IpOCI:I K 9K3aMeHYy Mo XMMMHn

1. OCHOBHBbIE KJ1aCCbl HEOPraHNYECKNX COeANHEHNN, KNacCndpuKauns, onpenesneHns.

2. Okcupabl, KNaccmpunkaumsa, noayvyeHmne, CBONCTBA.

3. Kucnotel, Knaccngukaums, noayyeHuve, CBOMNCTBaA.

4. T'npgpokcuabl, kKnaccupunkauma. OCHoBaHUSA, NOJlyYeHUe 1 CBONCTBA.

5. AMOTepHbIe TMAPOKCUAbI, MOJIlyYeHne, CBONCTBA.

6. Conun, Knaccugukaums, noaydyeHne, CBOMCTBA.

7. NMepnoamn4vecknin 3aKoH 1 Nepnoagmnyeckasa cucteMa ssnemenToB [.M1. MeHaeneesa.

8. CTpoeHuMe aToMa, OCHOBHble TMOHATUA W onpepeneHns. Teopua H.bopa. [MMpuHumMn
HeonpepeneHHocTu enseHbepra.

9. Y4yeHMe 0 KBAHTOBbIX YMcaax. MpuHUMN HanMeHbLUen 3Heprum (NpaBunao KnevykoBCKOro).
MpuHuun Maynu.

10. MpaBuna 3anosiHeHUs opbuTanen sNeKTPoHaAMN.

11. CeMeilCTBa 3/1IEMEHTOB, 3/1IEKTPOHHbIE YPAaBHEHMS.

12. TloHsTMe 06 3SHeprum MOHU3AUWWN, SHEPrum CPOACTBA K  3NEKTPOHY U
3/1eKTPOOTPMLATESNIBHOCTN. 3aKOHOMEPHOCTN NX N3MEHEHUS.

13. Teopusa KoBasieHTHON CBA3M Jibtonca. NoHATME O BaIEHTHOCTMW.

14. Obpa3oBaHuMe xmMMn4eckom cesisn. OCHOBHblE NapaMeTpbl MOJIEKY .

15. CBonCcTBa KOBaJIEHTHON CBA3MW.
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16. lMoHATME 0 CcUrMa 1 N CBA3AX, KpaTHbIe CBA3W.

17. JOHOPHO-aKLEeNTOPHbIN 1 0BMEHHbIN MexaHU3Mbl 06bpa3oBaHUS KOBAJIEHTHOW CBA3MN.

18. T'mbpupmnsaums atoMHbix opbutanen. Bugbl rubpmnansaymn.

19. loHHaa cBA3b.

20. BogopoaHas cBs3b.

21. MeTannnyeckas cBsi3b.

22. CKOpPOCTb XUMMUYECKON peakumn 1 akTopbl BAMsSIOLME HA Heé. 3aKOH AEeNCTBYOLNX
Macc.

23. Teopusa akTMBaLUN. AKTUBNPOBAHHbIN KOMMJIEKC.

24. MNoHaTMe 0 KaTann3e 1 KaTaam3aTopax. AKTUBATOPbI, MHFMBUTOPLI, KaTaauTUYECKME Aabl.
Tunbl KAaTaJIMTUYHECKMX PeaKkLnia.

25. HeobpaTtumble n obpaTmmbie mpouecchbl. 3aKoH AENCTBYKOLWMX Macc Ans obpaTuMbix
peakuunn.

26. CmelleHne xuMmmnyeckoro paBHoBecus. MpuHuun Jle LWWaTenbe. BansiHne KOHUEHTpaLun,
JaBJIeHNs U TeMnepaTypbl HA COCTOSIHME paBHOBECUS.

27. Tennosble 3PPEKTbl XUMUYECKUX pPeakuuinn. IDK30- U SHAOTEPMUYECKME peaKkuuu.
DHTanbnu4.

28. TepMoXmMmyeckme 3aKoHbl U CNefCcTBUA U3 HUX.

29. OHTponus n sHeprusa MN'mbbca (M306apHO-N30TEPMUNYECKUIA NOTEHLMAN) CUCTEMBI.

30. PacTBOpbI, KNaccupukaumns.

31. PacTBOpPMMOCTb BeLWLeCTB B BoAe. ITanbl pacTBoOpeHund. NmapaTtauna n conbBaTauuns.

32. Cnocobbl Bbipa>keHna KOHLLeHTpaLunm pacTBOpOB.

33. Teopusa SJ'IEKTpO}'II/ITI/I‘-IeCKOI‘/‘I auccoumaunm, ee OCHOBHble nMOJIoXeHna. dakTopsbl,
BANAOLWNE Ha INEKTPOJINTNYHECKYIO ANCCOoUMnaL IO, CTeneHb guccoumnaunn.
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34. Cnabble U cusbHble 31eKTPoNUTbl. CBONCTBa PacTBOPOB C/abbix 3N1E€KTPONTOB. 3aKOoH
pa3baBneHusa OcTBasbaa.

35. dnekTpoanTmyeckasa guccounauns soabl. BooopoaHbin NoKasaTenb.

36. bydepHble pacTBopbl.

37. CBoWcTBa pacTBOpPOB cnabbix 31eKTponnToB. MponsseaeHne pacTBOPMMOCTN.

38. Peakuuun obmMeHa B pacTBOpax 3/IEKTPOJIMTOB.

39. NoHATMe 0 rnaponmse conen.

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

41. Tunbl kKoMnekcoobpasoBaTenen U NUraHooB, KOOPAMHALMOHHOE Yncno. HoMeHknaTypa
KOMMNEKCHbIX COeaNHEHUN.

42. OcMoc, ocMmoTunyeckoe gasneHue. Ouddy3na. 3akoH BaHT-Iodhda.

43. Npoun3seneHne pacTBOPUMOCTMU.

44, OKNCNNTENBHO-BOCCTAaHOBUTESIbHbIE peakunn. NoHATNE O CTENEeHU OKUCNIeHUA 1 npaBuia
onpependwouine eé.

45, OcHoBHble nonoxxeHus Teopun OBP. TunnyHble OKUCANTENN W BOCCTAHOBUTEJIW.
OKNCNNTENbHO-BOCCTAaHOBUTENbHAA ABONCTBEHHOCTb.

46. Knaccudunkauma oKUCANTENbHO-BOCCTAHOBUTENIbHbLIX peakLni.

47. MeToamka cocTaBneHus OBP: meTon 3nekTpoHHOro 6anaHca M MeTon 3JIEKTPOHHO-
NoHHOro 6anaHca.

48. DNeKTposIn3, ero CyuwHOCTb. 3akKoHbl Papages. NpakTnyeckoe rpMMeHeHne 31eKTposmn3a.

49. O6WwMme CBOWCTBA META/UIOB: TUMbl KPUCTA/UIMYECKUX PELIeTOK, XMMUYEeCKMe CBOWCTBA.
XuMmnYyeckme CBOMCTBa METAJII0B M1aBHbIX U MOBOYHbLIX NoArpynmn.

50. Koppo3us meTannos 1 crnocobol 6opbbbl C He.

51. O6wme cBONCTBa HEMETAJNOB: (PM3MHECKME U XUMNYECKNE.
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7.4. MeToaunyeckue MaTepuasnbl, onpeaensiiowiue npoueanypbl oOueHUMBaHUA 3HaAHUM,
YMEHMUHU U HaBbIKOB, U ONbITa AEeATeJIbHOCTU, XapaKTepusylowux 3Tansl (popMupoBaHusn
KOMNeTeHUunn

TpeboBaHuA K HanucaHuio pecdepaTUBHOroO AoKJaaa

MpoOyKT CaMoCTOSATEIbHOW PaboThl CTYZeHTa, NPeAcTaBNAoLW NN coboll KpaTKoe N3N0XKeHne
B MUCbMEHHOM BUe MNOoJlyYeHHbIX pe3ysibTaToB (y4ebHo-uccnenoBaTeNbCKol) TeMbl, rae aBTop
packpblBaeT CyTb uWccaenyemon npobnembl, MPUBOOUT pPa3/iMyHble TOYKM 3pPEHUs, a Takxe
COBGCTBEHHbIE B3rNsiabl Ha HeEé.

[oknan goskeH 6bITb CTPYKTYPUPOBaH M BKJOYaTb pa3desbl: BBeAEHMNE, OCHOBHAs 4acThb,
3aKJIl04YEeHNE, CMNCOK UCMOJIb30BaHHbIX UCTOYHMKOB. B 3aBMCUMOCTU OT TEMATUKN pedepaTa K HEMY
MOTyT ObITb OChOPMJIEHBI MPUSIOXKEHUS, COAEPIKALLME AOKYMEHThI, UAIOCTPaLWK, Tabanubl, CXeMbl 1
T.0. O6béM goknaga - 10-15 cTpaHuL NevYaTHOro TeKCTa, BK/Yas TUTYJbHbIA JINCT, BBEOEHUE,
3aKJIIOYEHNE U CMUCOK JINTEPaTYpSI.

3agavaMum goknaga aBnsTCA:

1. ®opMuMpoOBaHME YMEHWI CAMOCTOSTENIbHON pPaboTbl C WCTOYHMKAMWU NUTepaTypbl, KX
cuctemaTmsauns;

2. Pa3BuTme HaBbIKOB JIOrMYECKOr0 MbILLIEHUS;

3. YrnybneHue TeopeTmn4eckmux 3HaHunM no npobaeme nccnenoBaHms.

Mpn oueHKe AoKNada UCMoNb3ylTCa cnenyroLlne KpuTepun:

- HOBU3Ha TEeKCTa;

- 060CHOBaAHHOCTL BbIbOpa NCTOYHMKA;

- CTeneHb PaCcKpPbITUS CYLWHOCTN BOMPOCa;

- cobnoaeHna TpeboBaHU K 0hoOpPMIIEHNIO.

KpuTepumn oueHUBaHUA AokKnaga:

OTMeTKa «OTJINYHO» - BbIMNOJIHEHbI BCe TpeboBaHWA K HanMWCaHUIO M 3allMTe AOoKjaja:
o6o3HaveHa npobnema n obocHoBaHa €€ aKTyaNlbHOCTb, CAE/aH KPaTKU aHaIn3 pa3fInYyHbIX TOYeK
3peHns Ha paccMaTpuBaemylo MpobneMy u  JIOTUMYHO U3I0)KEHa CcobBCTBEeHHas no3unuus,
chopMyIMPOBaHbl BbIBOAbI, TEMA PACKpPbiTa MOJIHOCTbIO, BblAep)XaH 00bEM, AaHbl MpaBUJibHblEe
OTBEThI Ha AOMONHUTESIbHbIE BOMPOCHI.

OTMeTKa «X0poLlo» - OCHOBHble TpeboBaHUA K AOKNaOy W €ro 3auwmnTe BbIMNOJIHEHbI, HO MPU
3TOM ponyuweHbl Hefo4éTbl. B 4acTHOCTWM, MMEKTCA HETOYHOCTU B WU3JIOXKEHUUM MaTepuana,
OTCYTCTBYET JIOrM4yeckasi NocsiefoBaTe/IbHOCTb B CYXXAEHUAX, He Bbloep>kaH 00bEM poknapa,
MMelTCA ynyuweHna B 0pOpPMJIEHNN, HE [OMYyCKaeT CYLeCTBEHHbIX HETOYHOCTEN B OTBETE Ha
OOMOJIHUTENbHbIA BOMpPOC.

OTMeTKa «yOoBJIETBOPUTENIbHO» - MMEIOTCA CYLLEeCTBEHHbIE OTCTYMNJIeHUs oT TpeboBaHUN K
HanucaHWo Aokfnaja. B 4acTHOCTW, TeMa ocCBelleHa NUlb YacCTUYHO, AONyLleHbl aKTU4Yeckue
OLINGKM B coaep XaHUM AoKaaga Wian npu oTBeTe Ha AOMNOJIHUTE IbHbIE BOMPOCH!, BO BPEMS 3aLLUNThI

OTCYTCTBYET BbIBOL.

OTMeTKa «HeyOoBfIeTBOPUTE/NIbHO» - TemMa [oKjaja He packpbiTa, 06HapyXuBaeTcs
CyLleCTBEHHOE HeMNnoHUMaHne npobnemsl.
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TemMaTuMKa OOK/1a[oB BblAaeTCs NpenofaBaTeNieM, U CTYAEHT BblbnpaeT Temy
CaMOCTOATENIbHO B TeYEHUE NEPBbIX ABYX HeleNb 0byyeHus.

KpuTepumn oueHKHU 3HAaHMHU Ha 3K3aMeHe

JK3aMeH MOXXeT MpPoBOAUTbLCA B (hopMe YCTHOro onpoca no bunetam (Bonmpocam) nnm 6es
buneToB, C NpeaBapuTesibHOW NOAr0TOBKOWN UK 6e3 NoaAroToBkM, Mo yCMOTPEHUIO NpenodaBaTens.
JK3aMeHaTop BMpaBe 3adaBaTb BOMPOChHI CBepX 6OuneTa, a TakXe, MNOMUMO TeopeTUYeCKUX
BOMPOCOB, AaBaTb 3a4a4uM No NporpamMMe AaHHOIo Kypca.

JK3aMeHaluMoHHble 6uneTbl (BOMPOCHI) yTBep)XAalTCA Ha 3acedaHun Kadenpbl u
MOAMMCbIBAOTCS 3aBedylowMM Kadenpon. B buneTe [osxKHO cooepxaTbCa He 6Gonee Tpex
BONPOCOB. KOMMNEKT 3K3aMeHaUMOoHHbIX B6uneToB Mo AUCUUNINHE [OJ/KeH copepxaTb 20-25
buneTos.

SK3aMeHaTop MOXeT MPOCTaBUTb 3K3aMeH 6e3 onpoca unn cobecenoBaHns TeM CTyAEeHTaM,
KOTOpPble aKTUBHO Y4aCTBOBaIN B CEMUHAPCKUX 3aHATUAX.

OTMeTKa «OTJIMY4HO» - CTYAEeHT rayboko 1 nMpoYHO YCBOWJI BECb MPOrpaMMHbIA MaTepuan,
ncyepnbliBatolle, MocsenoBaTeNlbHO, FPAaMOTHO W JIOTMYECKM CTPOMHO ero u3saraeT, TeCHO
yBA3bIBAET TeOpMIo C MNpakTukoh. CTyaeHT He 3aTpyAHAeTCs C OTBETOM Mpu BUOAOM3MEHEHWNU
3a4aHus, cBoboaHO cnpaBfseTcsa C 3a4adaMin, 3a4aHNaMM U APYrUMN BUOAMU NPUMEHEHNS 3HAHUNA,
MokKasblBaeT 3HaHWS 3aKOHOAATESIbHOr0 U HOPMATWBHO-TEXHUYECKOro MaTepuasnoB, MPaBUSIbHO
obocHoBbIBaeT NpMHATbLIE pelleHna, BJlageeT pPa3HOCTOPOHHUMW HaBblKaMW W NOpmnemMamMun
BbIMOJIHEHUSA MPaAKTNYECKNX paboT, oBHapy>XMBaeT yMeHne caMocToAaTeNbHO 0606LWaTh n n3naraTtb
MaTepumas, He gonyckas ownbok.

OTMeTKa «XO0polo» - CTYAEeHT TBEpPAO 3HAeT MpPorpamMMHbIA MaTepuas, rpaMoOTHO K Mo
CYLleCcTBY M3naraeT ero, He oMNycKaeT CYLeCTBEHHbIX HETOYHOCTEN B OTBETE Ha BOMPOC, MOXET
NMPaBWJbHO MPUMEHSATb TEOPETUYECKUE MONIOXKEHUS U BradeeT HeobXoAMMbIMW HaBblKaMU Mpw
BbIMNOJIHEHUM NMPAKTUYECKNX 3aaHNN.

OTmeTKa «yOoOBNETBOPUTENIBHO» - CTYOEHT YCBOWJ1 TOJIbBKO OCHOBHOM MaTepwunas, HO He 3HaeT
OTAEeNbHbLIX aeTanen, JONyCKaeT HETOYHOCTU, He[oCTaTO4YHO nMpaBuiibHble (OPMYJIUPOBKY,
HapylwaeT nocsenoBaTeJ/ibHOCTb B U3J10KEHWM TNMPOrpaMMHOro mM™Matepuasa W UCNbITbIBaAeT
3aTpyOoHeEHNA B BbIMOJIHEHNN NPaKTUYeCKNX 3a4aHunn.

OTMeTKa «Hey[0BIeTBOPUTESIbHO» = CTYJEHT HE 3HaeT 3HAUYUTENbHOM YaCTWN NPOrpPamMMHOro
MaTepuana, QOOMNycKaeT CyLleCTBEHHble owWunbkn, ¢ 6onblMMK  3aTPYAHEHUSMU BbINOJIHAET
npakTmnyeckme paboThi.
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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.

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

54(075.8) C 47 Cnecapes, B.. Xumunsa: 0CHOBbI XMnmn
»KMBOro : y4ebHuk ansa sysos / B./. Cnecapes. - U34. 4-e,
ucnp. - CN6. : Xumunspart, 2009. - 784 c. : nn. - M'pud.:
PekomeHpoBaHO MuHncTepcTBomM obpasoBaHus PD. - Mpun.:
C. 768. - bubnwnorp.: c. 784. - NpenM. yka3s.: c. 769-783. -
ISBN 978-5-93808-146-8

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+019
895

54(075.8) I 54 MnuHka, H.J1. Obwasn xumus : y4ebHoe
nocobwue / HJ1. FnuHka. - U3a. cTep. - MockBa : KHOPYC,
2012. - 752 c. - Npwun.: c. 721-724. - 3b Hb MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2000019621. -
Pexxum pocTyna: copep>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

8.2. lononHuTesIbHaA nurtepaTtypa

Ha3sBaHue

CcblniKa

XKonHuH, A.B. Obwasa xumnsa : y4ebHumk / XonHuH A.B. ; nog
pen. B.A. Monkoea, A.B. XKonHuHa. - MockBa : [90TAP-
Meawna, 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'. HeopraHnyeckas xmmus : kKpaTkun 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 obLienn xumun : y4ebHoe nocobue /
B.N. Encoumos. — 2-e n3ag. — Mocksa : NHOPA-M, 2024. —
256 c. — (Bbicwee obpa3oBaHue: bakanaspuaT). - ISBN
978-5-16-010066-1. - TeKCT : 371€KTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2127282 (

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

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

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

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

8.3. N"HchopMaLMOHHO-TEJIEKOMMYHUKaLUOHHbIE pecypcbl ceTn «MIHTepHeT»

Znanium.com. ba3oBasa Konnekumsa : 31eKTPoHHO-6ubnnoTeyHaa cuctema : cant / OO0 "Hay4Ho-
n3patensckum ueHTp NMHgppa-M". - MockBa, 2011 - - URL: http://znanium.com/catalog (naTa
o6HoBneHMA: 06.06.2019). - Pexxum gocTyna: oas 3aperucTpmp. nosib3oBaTtenen. - TekcT:
3NEeKTPOHHbIN. PoHA DBC chopMmpyeTCsa ¢ y4eTOM BCeX n3aMeHeHn obpasoBaTesibHbIX CTAaHAAPTOB U
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BKJIt0OYaEeT y4ebHunku, yyebHblie nocobus, YMK, MoHorpadgumn, aBTopedepaThl, AuccepTaunm,
3HUMKIONeann, CoBapu U CNpaBoYHUKN, 3aKOHO4ATE/IbHO-HOPMaTUBHbIE OOKYMEHThI,
crneuvanbHble Nepuoanyeckmne n3gaHusa n n3gaHus, BbiNyckaeMble n3pgaTtesibCTBaMu BY30B.
http://znanium.com/catalog/ IPRBooks. ba3oBas KONNEeKUUSA : 3NIEKTPOHHO-bnbnmnortedyHas cucrtema :
canT / ObwecTBO C OrpaHNYeHHON OTBETCTBEHHOCTLIO KoMnaHua "An MNMn Ap Megmna". - CapaTos,
2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum goctyna: ons 3apeructpup.
nosib3oBaTesien. - TeKCT 3/IEKTPOHHbLIN. ABNAETCHA pacnpocTpaHeHHbIM obpa3oBaTebHbIM
9NEKTPOHHbIM PecypcoM AN BbICLUUX 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 1 CpeaHero npogeccnoHanbHoro obpasoBaHus.
http://www.iprbookshop.ru/586.html HaunoHanbHas anekTpoHHasa 6bubnmoTteka (HIB) :
hepepanbHasa rocyfapcTeeHHasa MHMOPMaUNOHHAa cncTtemMa : canT / MUHUCTEPCTBO KyJbTypbl
Poccuiickon ®epepaunmn, Poccuinckas rocygapcTBeHHas 6ubnmoteka. - MockBa, 2004 - - URL:
https://H36.pd/. - Pexxum gocTyna: Ans 3aperncTtpup. nosb3oBaTenen. - TEKCT: 3NEeKTPOHHbIN. HIb -
npoekT Poccuimnckonm rocygapcTtBeHHon bubnnortekn. HaumHasa ¢ 2004 r. NpoekT HaunoHanbHas
351eKTpoHHaa bubnmnoteka (HOB) pa3spabaTbiBaeTcsa BegyLLMMmM poccmncknmm bubnmotekamm npum
nopnepxke MuHucTepcTBa KynbTypbl Poccunckon ®epepaunmn. OcHoBHasa uenb HIb - obecneyunTb
csBoboHbIN AOCTYN rpaxkaaHaMm Poccnnckon depepaumnm Ko BCeEM N3aHHbIM, N3[aBaeMbIM U
XpaHAaWmMMca B poHAaX POCCUNCKUX BNBANOTEK N3aHUSAM U Hay4YHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB UCTOPUUN N KyNbTypbl, A0 HOBENLLNX aBTOPCKUX Npomn3BeaeHUi. B HacTosLee BpeMs
npoekT H3b BktoyaeT 6onee 1.660.000 anekKTpoHHbIX KHUT, 6onee 33.000.000 3anucen
kaTanoros.POCCUNCKAS HAUMNOHAJIbHAA BUBJIMOTEKA (PHB) : canT / Poccuintckast HaumoHanbHas
bubnunoteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: onsa 3aperncTpup.
nonb3oBaTenien. - TeKCT: 3IeKTPOHHbIN. "... 04HA N3 KPYNHENLWMNX B MUPE N BTOpas Mo BesnydmHe
¢doHpoB B Poccunckon depepaumm - CAYy>XKNUT POCCUNCKON KYNbType U HayKe, XpaHuT
HaUMOHaIbHYIO MaMATb, CNOCOBCTBYET NPOCBELLEHMIO HacenaLWwmnx Poccnio HapoaoB U
pacnpocTpaHeHuto naen rymaHusma. ... B dongax bubnmnotekn xpaHutca 6onee 38,6 MAH 3K3.
npon3BeneHnin nevyaT N NHbIX NHPOPMALMOHHbBIX PECYPCOB, B TOM HYUC/IE U Ha 3NIEKTPOHHbIX
HOCUTEeNAX, AOCTYMNHbIX LUNMPOKOMY KpPYry rnonb3oBaTenen. ExxerogHo PHB nocewaeT okoso 850 ThiC.
yuTaTesien, KOTOpbIM BblAaeTca A0 5 MAH U3faHKin, K ee 2NeKTPOHHbIM pecypcamM obpallatoTcs 3a
rof cebile 10 MAH yAaNieHHbIX Nonb3oBaTenen. ... CoXpaHasa KyAbTYPHYIO 1 UCTOPUYECKYIO
npeeMCcTBEHHOCTb, BEPHOCTb BUBANOTEYHBIM TPpaauLMaM, 3aJ10)KEHHbLIM elle B IMnepaTopCcKom
My6nnyHon 6mubnnoteke, PHb cerogHa — coBpeMeHHoe NMHHOPMaLIMOHHOE yuYpeXaeHue,
OCHallleHHOe HoBeNWMM 060pyaA0BaHNEM U CBOEBPEMEHHO OTBEYatoLLEe Ha HaCyLHble BbI30BbI
BpeMeHW." (unTtaTa ¢ canTa PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) https://H36.pd/
eLIBRARY.RU. : Hay4yHas anekTpoHHasa bubnmorteka : cant. - MockBa, 2000. - . - URL:
https://elibrary.ru/defaultx.asp. - Pexxum goctyna: An4 3aperncTpup. nosb3oBaTenen. - TekcT:
3N1eKTPOHHbIN. MnaTdopma eLIBRARY.RU 6bina co3naHa B 1999 roay no nHnunatuee Poccninckoro
oHaa pyHAAMeHTabHbIX NCCnenoBaHni onga obecnevyeHns poCCUNCKNM YHEeHbIM 3N1EKTPOHHOIO
0OCTyna K BeayLnM NMHOCTPaHHbIM Hay4YHbIM n3ganmam. C 2005 roga eLIBRARY.RU Havana paboTty C
PYCCKOA3bIYHLIMUK NMYBANKaLNAMN U HbiHE ABNSETCS BeAyLlen 3eKTPpoHHON 6ubnmnoTekon Hay4HoM
nepuoanku Ha pycckom ssbike B Mupe. https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4Has
3/1eKTpOHHasa bubnmnoTteka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
[OCTyna: AN 3aperncTpup. noib3oBatenen. - TeKCT: 3NeKTPOHHbIN. KnbepJleHnHka - 3To Hay4YHas
3/1eKTpPOHHaa bubnnoTteka, NOCTPOEHHAs Ha Napaaurme oTKpbiTon Hayku (Open Science),
OCHOBHbIMUM 3afa4aMn KOTOPOW ABASETCA NONyNApMU3aLNsa HAYKM U HAYYHOW OEeATENbHOCTH,
06LLeCTBEHHbIN KOHTPOJIb Ka4YeCTBa Hay4HbIX Ny6anKauun, pa3sutme MeXxanCunnianHapHbIX
nccnenoBaHUin, COBPEMEHHONO MHCTUTYTA HAaYYHON peLeH3nun, NoBblLLeHne LNTUpPYyeMoCcTun
POCCUINCKON HayKn 1 NOCTpoeHne MHPPacTpyKTYpbl 3HaHUN. https://cyberleninka.ru/
Meprnoanyeckne n3naHnsa OOCTYMHble obyvawoLwmmca n cotpyaHmkam ®re0Y BO MI'TY no noanucke
M Ha OCHOBaHMWN KOHTPAKTOB U JINLUEH3VOHHbIX cornaweHui. /index.php/resursy/37-periodicheskie-
izdaniya ®epepanbHoe rocygapcTBeHHoe 6og)KeTHoe ydpexaeHne Hayku Bcepoccuimnckuni
WHCTUTYT HaY4YHOWN N TEXHNYECKON MHhopMaLum Poccmnckon akagemmm Hayk (BUHUTU PAH) : canT.
- Mocksa, 2019. - URL: http://www.viniti.ru/. - TeKcT: 31eKTPOHHbLIN.OCHOBHbLIMW 3afa4amu BUHUTA
PAH aBnsTCA: pa3BUTUE HayYHbIX OCHOB MH(OPMATUKN U MHPOPMALMOHHbIX CUCTEM; CO3haHue
WHTEer ppoBaHHbIX NHPOPMALMOHHbLIX CUCTEM B 061aCTWN €CTECTBEHHbIX U TEXHUYECKUX HaYK;
nccnenoBaHme npobaemM NCKYCCTBEHHOMO MHTENNEKTA N CO3AaHNe NHTENNEKTYalbHbIX
WHMOPMaLMOHHbBIX CUCTEM; COBEPLLUEHCTBOBaHME METOA0B NMOAFOTOBKN HAaY4YHON N TEXHUYECKON
nHpopmauum n gpyrue. http://www.viniti.ru/ BCcepocCMNCKNN Hay4YHO-UCCea0BaTENbCKNNA NHCTUTYT
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ceptudpukaymm (BHNNC) : canTt. - Mockea, 2001. - . - URL: https://www.vniis.ru/. - TekcT:
3NEKTPOHHBIN.IHCTUTYT NpoBoANT paboTy Mo CTaHAapPTM3aLUM B arporpoMbILLIIIEHHOM KOMMJeKce,
B 06/1aCTV 351eKTpoobOopyAOBaHNSA, TEKCTUILHOW N IEFKOM MPOMbILLIJIEHHOCTN, CPEOCTB
VHOMBUAOYaANbHON 3aWNThbl, B chepe yCnyr, a Takxe B 06,1aCTn OLEHKN COOTBETCTBUSA CUCTEM
MeHemXMeHTa 1 IT -TexHonorunn. https://www.vniis.ru/ Znanium.com. basoBas Konnekuus :
3/1EKTPOHHO-6MbnoTevyHasa cuctema : cant / 000 "Hay4yHo-uspaTenbckuin LeHTp MHgppa-M". -
MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHNA: 06.06.2019). - Pexxum
JoCTyna: ANga 3aperncTpup. nojibzoBatenei. - TeKCT: 3N1eKTPOoHHbIN. PoHA 3BC dopmupyeTcs C
y4eTOM BCEX M3MeHeHUNn obpa3oBaTelbHbIX CTaHAAPTOB U BKJOYaeT y4ebHuku, y4ebHblie nocobus,
YMK, moHorpacgun, asTopedepaTbl, AUCCEPTALUN, SHUMKAONELNN, C/IOBAPU N CMPABOYHUKMN,
3aKOHOOAaTeNbHO-HOPMATUBHbIE AOKYMEHTbI, CNeLnasbHble MepnoanvYeckme n3agaHusa n usgaHus,
BblMyCKaeMble nsgaTtenbCcTBaMu By30B. http://znanium.com/catalog/ HaunoHanbHasa anekTpoHHas
bunbnnoteka (H3B) : henepanbHaa rocygapcTeeHHas MHGOOPMaALIMOHHAs CUCTeMa : CanT /
MuHUCTEpPCTBO KyNbTYypbl Poccuinckon ®enepauunun, Poccuinckas rocygapcrteeHHas bubnmoreka. -
MockBa, 2004 - - URL: https://H36.pd/. - Pexxum gocTyna: Ans 3aperncTpup. nosb3oBaTenen. -
TeKkCT: 31IeKTPOHHbIN. H3b - npoekT Poccuinckon rocygapcteeHHon bubnnotekun. HadmHas c 2004 r.
MpoekT HaunoHanbHasa 351ekTpoHHaa bubnmnoteka (H3B) pa3pabaTbiBaeTcsa BegyLummm
poccCuUnckumm bubnnotekamm npu nogaepxxke MMHNCTEPCTBa KybTypbl Poccuinckon degepaunn.
OcHoBHas uenb HIB - obecneunTtb cBOBOAHLIN AOCTYN rpagaHaM Poccuinckon depepanmm Ko BCEM
M34aHHbIM, U34aBaeMbIM N XPaHAWMMCSA B POHAAX POCCUMNCKNX BUBANOTEK N3QAaHNAM U HAaYYHbIM
paboTaM, - OT KHMXXHbIX MaMATHUKOB UCTOPUN N KYJIbTYPbl, 0 HOBENLLNX aBTOPCKMX
nponsseneHnin. B HacToswee Bpems npoekT HIb BktoyaeT 6onee 1.660.000 3N1€KTPOHHbIX KHUT,
6onee 33.000.000 3anuceit kaTanoros.POCCUNCKASA HALUMNOHANIbHASA BUBJIMOTEKA (PHB) : cant /
Poccuinckas HaumoHanbHasa 6bubnuoTeka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxnm
[OoCTyna: ANs 3aperncTpup. nosb3oBaTesien. - TEKCT: I/IEKTPOHHLIN. "... 0QHa U3 KPYMHENLINX B
MUpe 1 BTopas No BeanvmHe poHOoB B Poccunckon degepaunin - CIY>XUT POCCUNCKON KYNbType n
HayKe, XpaHUT HaLUWOHaJIbHYI0O NaMATb, CNOCOBCTBYET MPOCBELLEHUIO Hacensaowmx Poccmio Haponos
M pPacnpoCTpaHEHUIO Naen rymaHmima. ... B pongax bubnmnortekn xpanntca 6onee 38,6 MH 3K3.
npon3BeneHnin nevyaT N NHbIX NHPOPMALMOHHbBIX PECYPCOB, B TOM HYUC/IE U Ha 3NIEKTPOHHbIX
HOCUTEeNAX, AOCTYMNHbIX LUNMPOKOMY KpPYry rnonb3oBaTenen. ExxerogHo PHB nocewaeT okoso 850 ThiC.
yuTaTesien, KOTOpbIM BblAaeTca A0 5 MAH U3faHKin, K ee 2NeKTPOHHbIM pecypcamM obpallatoTcs 3a
rog cebile 10 MAH yaasieHHbIX Nofib3oBaTesnen. ... CoxpaHsaa KynbTYPHYIO N UCTOPUYECKYIO
MpeemMCcTBEHHOCTb, BEPHOCTb BUBAMOTEYHBIM TPaANLMAM, 3a/10XKEHHbIM eLle B MnepaTopckon
My6nnyHon 6mubnnoteke, PHb cerogHa — coBpeMeHHoe NMHHOPMaLIMOHHOE yuYpeXaeHue,
OCHallleHHOe HoBeNWMM 060pyaA0BaHNEM U CBOEBPEMEHHO OTBEYatoLLEe Ha HaCyLHble BbI30BbI
BpeMeHW." (unTtaTa ¢ canTa PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) https://H36.pd/
eLIBRARY.RU. : Hay4yHas anekTpoHHasa bubnmorteka : cant. - MockBa, 2000. - . - URL:
https://elibrary.ru/defaultx.asp. - Pexxum goctyna: An4 3aperncTpup. nosb3oBaTenen. - TekcT:
3N1eKTPOHHbIN. MnaTdopma eLIBRARY.RU 6bina co3naHa B 1999 roay no nHnunatuee Poccninckoro
oHaa pyHAAMeHTabHbIX NCCnenoBaHni onga obecnevyeHns poCCUNCKNM YHEeHbIM 3N1EKTPOHHOIO
0OCTyna K BeayLnM NMHOCTPaHHbIM Hay4YHbIM n3ganmam. C 2005 roga eLIBRARY.RU Havana paboTty C
PYCCKOA3bIYHLIMUK NMYBANKaLNAMN U HbiHE ABNSETCS BeAyLlen 3eKTPpoHHON 6ubnmnoTekon Hay4HoM
nepuoankKun Ha pycckoMm sisbike B Mupe. https://elibrary.ru/defaultx.asp
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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).

N3y4yeHne Kypca TpebyeT nocelwieHna nekUUn, akTUBHOM paboTbl Ha nabopaTOpHLIX 3aHATUAX, BbIMOJHEHUA BCeX Yy4ebHbIX 3adaHuin
npenojasaTesisd, 03HAKOMJIEHUS C OCHOBHON W gonofaHnTenbHon nutepaTtypon, CPC. Bo BpeMsa feKunn CTYAEeHT OO0/DKEH BeCTU KPaTKUM KOHCMNEKT.
PaboTa c KoHCnekTOM nekuun npegnonaraetT B pamMkax CPC npocMoTp KoHCNekTa (XkKenaTeslbHO B TOT »Ke AeHb nocsie 3aHaTtun). Heobxoanmo
OTMEeTUTb MaTepuasibl KOHCMEKTA, KOTOPbIE Bbi3blBAlOT 3aTPyOHEHNA 19 NOHMMaHKA. [py 3ToM obyYaloWwnInca OONXKEH CTapaTbCa HAUTN OTBET Ha
3aTPYOAHUTENbHLIA BOMPOC, MCMOAb3ysi PEKOMEHAOBAHHYIO nuTepaTypy. Ecim eMy camMocToATenbHO He yhasnocCb pa3obpaTbCa C MaTepuasnom,
HeobxoanMo chopMyIMPOBaTL BOMPOCK 1 06paTUTHLCS K NpernofaBaTento Ha KOHCYAbTauun nnm bnmxanwen nekumn. Obyyatouiemycss Heobxoanmo
perynaspHo oTBOAUTb BpeMsA A5 NOBTOPEHUSA NMPOMAEHHOrO MaTepuana, NpoBepsas CBOM 3HAHUSA, YMEHNA N HaBblKM MO KOHTPOJIbHLIM BOMpocam (B
npenenax spemeHu CPC).

Mporpammon npepycmMoTpeH nabopaToOpHbIN MPaKTUKYM. YraybneHne n KOHKpeTM3auums 3HaHUWN MPOM3BOAUTCA MNpPU ero npoBedeHun.
HeobxooumbiM yCcrioBMeM sBASETCA CaMocTosTenbHasa paboTa CTyAeHTOB C WUCMOJIb30BAaHMEM HarnsgHbix rnocobun, HeobxoanMMOn TeXHUYECKOWN
OOKYMEHTauum n nutepaTypbl. Ka)xgoe 3aHaTUE OCHaWwaeTCcs gngakTu4ecKuMm Mmatepuanamu: niakatamm, cxemamu. OCHOBHas Lenb nposeneHus
3TUX 3aHATUN - QOpPMUPOBaHME Yy CTYAEHTOB aHaJINTUYECKOro, TBOPYECKOr0 MbIWIEHNA MYyTEM MNpuobpeTeHns NpPaKTUYEeCKUX HaBbIKOB.
JNlabopaTopHble 3aHATUS BbLIMOJHAKT cCledyuwme 3adadvn: CTUMYINPYIOT peryfspHoe W3y4YeHUe pPeKOMEeHAOBAHHOW NMTepaTypbl, a TakKXe
BHMMATE/IbHOE OTHOLUEHME K JIEKLMOHHOMY KYPCY; 3aKpPEenasiT 3HaHUSA, NONyYEHHbIE B MpoLEecce JIEKLMOHHOIo obydyeHnsa n CamMoCTOATENbHOMN
paboTbl Hap NMTepaTypon; paclwmnpsaloT 06bEM NpodeCcCMoHaNbHO 3HAYMMbIX 3HAHWIA, YMEHUN, HaBbIKOB; MO3BOJIAIOT MPOBEPUTb MPaBUILHOCTb
paHee NoNyYEHHbIX 3HAHWUIA; MPUBUBAIOT HAaBbIKW CAaMOCTOATESIbHOIO MbILLJIEHNS, YCTHOIO BbICTYMJIEHUS; CNOCOBCTBYIOT CBOBOAHOMY ONEPUPOBAHMIO
TEepPMUHOI0rnen; NpeaoCcTaBAAnT NpenogaBaTesto BO3MOXKHOCTb CUCTEMATUYECKN KOHTPOIMPOBaTb YPOBEHb CaMOCTOATENbHOW paboTbl CTYyAEHTOB.
YrnybneHne n KOHKpeTusauusa 3HaHUN MPOU3BOAUTCA Npu npoBeneHnn nabopaTtopHbiX paboT. OCHOBHLIM METOAOM MPOBEAEHUS ITUX 3aHATUN
ABNSAETCA camocToaTeNbHasa paboTa CTyAeHTOB C WCMNosb3oBaHMeM nabopaTopHoro obopyfoBaHuA, HaraggHbix nocobun, Heobxogmmon
TEeXHNYECKON OOKYMeHTauum n nutepaTypbl. Ka)Kgoe 3aHATUE OCHaWaeTCa ANAaKTUYEeCKMMN MaTepuanamMu: niakatamm, cxemamn. CogeprkaHume
nabopaTopHbIX 3aHATUI pukcmpyeTca B PN B pa3gene 5.5, HacTosALWEN NPOrpaMMsl.

Mpn NOAroToBKE K 3K3aMeHY B [OMOJIHEHWE K W3YYEHUKD KOHCMEKTOB NeKkuuin, HeobxoammMo noJsib30BaTbCs y4ebHOW nuTepaTypown,
PEKOMEHA0BAHHOW K HacTosLLen nporpaMmme. Mpu NoAroTOBKE K 3K3aMeHy HeobX0AMMO N3YyUYNUTb TEOPUIO: OnpeaeeHNnst BCeX NMOHATUIA N 3aKOHOB 110
COCTOSIHMSI MOHUMaHUA MaTepuasla U CaMOCTOATENIbHO PEeLWnTb MO HECKOJIbKY TUMOBbLIX 3afay U3 Kaxxaon Tembl. Mpu pelleHMn 3apay Bcerga
HEeobXo0ANMO YMEeTb Ka4YeCTBEHHO MHTEPNPETMPOBATbL NTOI PeLUleHus.

41/46



CamocTosTenbHaa pabota ctygeHToB (CPC) no aucumnivHe urpaeT Ba)KHYH pPoOJib B XoAe Bcero ydyebHoro npouecca. MaTepuanbl un
MeToaun4yeckmne pekoMmeHgaumnm onsa obecnevyeHns CPC rotoBaTCs NnpenogaBaTesieM 1 BblAAlOTCA CTYOEHTY npernogaBaTenem n 6ubnnortexkon.
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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
A EEE
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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
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HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (H3B) : henepanbHas rocygapcTBeHHas MHPOOPMaLMOHHAa cucTema : CanT /
MunHNCTEepCcTBO KyNbTypbl Poccnnckon ®epepaunn, Poccunckasa rocyaapcTeeHHas bubnmoreka. - Mocksa, 2004 - - URL:
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3aperncTpup. nosab3oBaTesnien. - TeKCT: 3/IEKTPOHHbLIN. '... 04Ha N3 KPyNHenLwmx B Mupe 1 BTopas no seanynHe oHA0B B
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PYCCKOA3bIYHBIMU NYBANKALMAMUN 1 HbiHE ABNSETCA BeAyLLeN 3N1eKTPOHHON 61banoTekon Hay4HON NepnoanKn Ha pycCcKkom
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POCCUINCKON HayKn 1 MOCTPOeHMe NHPPaCTPYKTYpPbl 3HaHMN. https://cyberleninka.ru/
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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

NabopaTopus BuHooenuns n
MUKpobuonoruu; JlabopaTtopus
npoLLeccoB 1 annapaToB NULLEBbIX
npounssoacTs (J1-J1-11) 385000,
Pecnybnvnka Agbires, r. Mankon, yi.
Mepsomawnckas, aom Ne 191, 3naHue
nabopaTtopumn

CywunnbHbIN WKadg, BaKyyMHbIA HacoC
KaMOBCKOro, yCTaHOBKa /1 OTTOHKMU
NleTy4mx KUCNOT C NapoM, yCTaHOBKa
ONA OTrOHKW cnupTa 13
CnMpTOCOAEpPXaLUMX XNAKocTen (BUHa,
MUCTENN, aJIKOroJIbHble HanuTKu),
auctunnatop, buancTunnatop,
MUKPOCKOM AN MOPGOSOrN4eCKmx
nccneposaHnin MUKMEL-1; TpeHaxkep
ONA N3YYEeHNS 3aKOHOB MMAPOCTATUKMW.
FvppaBnnyecknn cteHg TMXK-2;
y4ebHbIn NabopaTopHbIA CTeHA No
nccaenoBaHMo NPoLLECCOoB
HEeN30TeEPMUYECKOr0 NepeMeLLnBaHuns
nuLeBbIX MaTepnasos (Moaesnb
MHM-02); y4ebHbIn nabopaTopHbIn
CTEeHA ANS U3YyYEeHUS pasINYHbIX
cnocoboB CyLwKKM (MHpakpacHas
CyllKa, KOHBEKTMBHaA CyLllKa) (Mogens
PCC-02); y4ebHblin nabopaToOpHbIN
cTeHp "YCTaHOBKa Mo n3y4yeHuto
npouecca abcopbunn" (mopens
MnA-01); y4ebHbIn nabopaTopHbI
cTeHp "TennoobmeHHuk Tpyba B Tpybe"
(Mmopenb T-01); y4yebHbIn
nabopaTopHbIN CTeHA "PekTudurkauyms
(Tapenb4aTtas KosoHHa)" PekTK
(Moaenb PekTK)

NabopaTopusa ToBapoBeAeHNS n
3KCMepTu3bl NPOAOBOJILCTBEHHbIX U
HenpoAOBOJIbCTBEHHbLIX TOBApPOB;
Hay4Ho-nccnepnoBaTtesnbCcKas
nabopaTopus OLLEHKN KayecTBa 1
6e30MacHOCTM Cbipbsl N NPOAYKTOB
nuTaHus; JlabopaTopuns oLeHKN
Ka4vecTBa 6€30MacHOCTM Cbipbs ”
niwesbix NpoaykTos (1-301) 385000,
Pecnybnvnka Anbires, r. Mankon, yi.
Mepsomawnckas, aom Ne 191, 3naHue
y4yebHoro Kopnyca

XonoaunbHuk; Xneboneyb LG (ons
nabopaTopHoOI Bbineykn obpasuos);
NOK-1 (npubop ons onpeneneHns
KavyecTBa KnenkosuHebl); Mpnbop
>Kypasnesa (o115 onpegeneHns
nopuctocTun xneba); JlabopatopHasn
rnocypa o, nposeaeHus
OpraHoenTUYeCKon OLLEHKN
NPOAOBO/ILCTBEHHbLIX TOBAPOB;
O6pasubl NPOAOBOJILCTBEHHbLIX 1
HernpoAoBOJ/IbCTBEHHbIX TOBAPOB;
HopmaTunBHaa n cnpaBo4Has
nuTepaTypa; MpoekTop; IKpaH;
AHanunsaTtop AKB-07 MK
BOJIbTamMnepomeTpuyeckuin; Komnnekc
rno onpeaeneHnio MacCoBOW A0M a3oTa
n 6enka no Kbenbpano «KenbTpaH»;
CnekTpodgoTtomMeTp M3-5400YPD;
YNbTPa3ByKOBOW TEXHOJIOrNYECKUN
annapaT «BosHa»; XpomaTorpad
XKUOKOCTHOW aHaInTUYeCKun
ManorabapuTHbln «LiBeT Ay3a»;
PedppakTomeTp NP®- 454 B2M;
BubposuckosnmeTtp cepum SV-10;
MuKpockon LunthpoBow
CTepeoCcKoNMYeCcKnin naHkpaTnIecknin
MC-2-ZOOMDigital; pH-MeTp MAPK-903;
BbaHsa BogsiHaa MHoromecTHas Th-6A;
NabopaTopHaa MenbHULa «Bblora»;
LeHTpudyra nabopatopHasa UC-1412A;
MNeyb anekTpokamepHasa DKCI-10;
Becbl aHannTuyeckue
«A&amp;DSCALES Co, LTD; AnnapaT
CokcneTta
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