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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 16.09.2023
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:

22.09.2023 MoanwucaHo npocton 3l MonoBa AHrennHa AnekceeBHa
22.09.2023
(noanwnce) (®.1.0.)
CornacoBsaHo:

PykosoauTtens OMOTI
3aBeAYOWNIA BbiMyCKatoLen

Kahenpon
Mo HamnpaB/EHUIO NOATOTOBKN
(cneymanbHOCTN)
25.09.2023 MoanncaHo npocTton 3 Ta3oBa 3apeTa TanbbueBHa
25.09.2023
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHne noApa3feneHuns)
21.09.2023 MoanucaHo npocton 3l N. 5. bepbepbsaH
21.09.2023

(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

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)

KypcoBble paboTbl y4ebHbIM NJaHOM He NpeayCMOTpPEHbI.
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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, PrEOY 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) N 58 Nonoga, A.A. (Mankonckuin rocy iapCcTBeHHbIN
TEXHOJIOrNYECKUIA YHUBEPCUTET). XUMUS : METOLNYECKME
yKa3aHusa oNns CTYAeHTOB 3a04HON hopMbl 0BydeHns
NHXXEeHEPHO-TEXHNYECKNX N TEXHOJIOMNYECKMX
cneumnanbHOCTEN U HanpaBAeHUN BbICLLEro
npogeccnoHansHoro obpasosanHus / A.A. Monosa ;
MunHo6pHaykn P®, ®IrBOY BIMNO Markon. roc. TexXHO. YH-T,
Kad. xumumn, @Usnkn n u3nkKo-xmm. MeTofoB nccnen. -
Mawnkon : A.A. 'puropeHko, 2014. - 68 c. - MNMpun.: c. 62-67. -
Bubnvorp.: c. 16 (9 Ha3B.)

http://lib.mkgtu.ru:8002/libdata.php?id=2100029603&DOK=0
41530&BASE=0007AA

54(07) N1 12 JTabopaTOpHbIA NPAaKTUKYM MO XUMUKN : METOA,.
rnocobue ona cTyaeHToB 1 Kypca 04HOM U 3a04HOM hopMm
oby4yeHuns / Makon. roc. TexHo. NH-T, Kag. obwy. n
HeopraH. xumum ; [cocT.: T.UN. CupgopuHa, M.U. CtanbHas]. -
Mankon : MI'TW, 2003. - 18 c. - bubauorp.: c. 17

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

546(07) X 46 XuMnsa : MeTod. yKasaHusa no
CaMOCTOATEJIbHOMY U3YHEHUIO OUCLUMINH "XuMusa" n
"Obwan n HeopraHuyeckas xmuMnsa" gns CTyneHToB By30B. Y.
2 / Maikon. roc. TexHon. UH-T ; [cocT.: M.WU. CtanbHas, T.W.
CngopuHal. - Mankon : MI'TU, 2004. - 45 c. - Mpwun.: c. 38-44

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

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. - Npwun.: 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. JiuTtepaTypa gna caMmocTosTesibHOM paboT

HasBaHue

CcblniKa

XKonHuH, A.B. Obwasa xumnsa : y4yebHumk / XonHuH A.B. ; nopg
pen. B.A. MNonkosa, A.B. XXonHuHa. - Mocksa : I[90TAP-
Megwua, 2014. - 400 c. - 9bC KoHcynbTaHT cTyaeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970429563.html
. - Pexxnm pocTtyna: no noanucke. - ISBN ISBN
978-5-9704-2956-3

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

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://znanium.com/catalog/document?id=355750

Encdumos, B.. OcHoBbI obLen xmuMmum : y4ebHoe nocobue /
B.WN. EnchrMoB ; MOCKOBCKNI NOSINTEXHUYECKINIA
YHUBEpPCUTET. - 2-e n3ga. - Mocksa : UHOPA-M, 2019. - 256 c. -
(Bbicluee obpasoBaHune- bakanaspuaT). - 36C 3HaHMyM. -

»T) iE

http://znanium.com/catalog/document?id=372542
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HasBaHue CcblsIKa

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

KomnnekcHble coegnHeHns. Teopums MONeKyNAPHbIX http://www.iprbookshop.ru/61864.html
opbuTanen : TecTbl / cocTaBuTenun: M.M. MNeTtposa, E.M.
3yeBa, A.M. Ky3HeL0B. - Ka3zaHb : KazaHCKUI HauMOHabHbIN
nccnenoBaTesIbCKUA TEXHONOrM4Yecknm yHmeepcuteT, 2016. -
44 c. - 9bC IPR Books. - URL:
http://www.iprbookshop.ru/61864.html. - Pexxum poctyna: no
noanucke. - ISBN 2227-8397

Monkog, B.A. O6bwasa xumuns : y4yebHuk / Nonkos B.A., https://www.studentlibrary.ru/book/ISBN9785970415702.html
My3akos C.A. - MockBa : [0TAP-Megua, 2010. - 976 c. - 3bC
KoHcynbTaHT cTyaeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970415702.html
. - Pexxnm pocTtyna: no noanucke. - ISBN ISBN
978-5-9704-1570-2

54(075.8) I 54 InuHka, H.J1. O6wasn xumuns : y4ebHoe http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+029
nocobue / H.J1. TnuHKa. - N34. cTep. - MockBa : KHOPYC, 6C8

2012. - 752 c. - Npun.: c. 721-724. - 36 HBb 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

Y4yebHo-MeTOoOM4YECKME MaTepuanbl Aaa caMocToaTesibHOM paboTel 0by4vatowmxcsa us yncna
VHBAJIMAOB M JINL, C OFPaHNYEHHbIMM BO3MOXKHOCTAMM 340poBba (OB3) npenoctasnsioTca B hopMax,
afanTMPOBaAHHbLIX K OrpaHNYeHNAM NX 300PO0BbA U BOCMPUATUS NHOpMaLnn:

ONs VL C HapyLLeHMAMUN 3peHuns:

B NevyaTHOM opMe yBEJIMYEHHbIM PN TOM,
B )OopMe 3N1eKTPOHHOIro AOKYMeHTa,

e B hopMme ayaunocphanna,

B ne4vyaTHon hopMe Ha s3blke bpanns.

ONns nuu c HapyleHuamMmn cnyxa:

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

Ona nuuy, ¢ HapyLWeHNsaSMM ONMoOpHO-ABUraTesIbHOro annapaTa:
e B nevyaTHomn opme,

¢ B (popMe 3/IeEKTPOHHOIr0 OOKYMEHTa,
e B hbopMme ayanocpanna.

17/46



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

1 1 Xnmus

12 12 dusnka

8 910 MpeoannioMHas NpakTuka

12 12 MaTemaTuka

6 46 TexHonornyeckas (npovsson
CTBEHHO-TEXHOJIorn4yeckas)
npakTuKa

46 46 TexHonorunyeckas (npovsson
CTBEHHO-TEXHOoJIorn4yeckas)
npakTuKa

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

1 1 Xnmus

12 12 dursurka

12 12 MaTemaTuka

46 46 TexHonornyeckas (Mpovsson
CTBEHHO-TEXHOJIOrn4yecKas)
npakTuka

6 46 TexHonornyeckas (Mpovsson
CTBEHHO-TEXHOJIOrn4yecKas)
npakTuka

8 910 MNpenanniaoMHas NnpakTuKa

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 dursuka

1 1 Xnmuns

46 46 TexHonornyeckas (MpovssoL
CTBEHHO-TEXHOJIorn4yecKas)
npakTuka

6 46 TexHonornyeckas (MpovssoL
CTBEHHO-TEXHOJIOrn4yecKas)
npakTuka

8 910 MNpenanniaoMHas NnpakTuKa

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

12 12 MaTemaTuka

12 12 dursuka

1 1 Xnmuns

46 46 TexHonornyeckas (Mpovsson
CTBEHHO-TEXHOJIOrn4yecKas)
npakTuka

6 46 TexHonornyeckas (Mpovsson
CTBEHHO-TEXHOJIOrn4yecKas)
npakTuka

8 910 MNpenanniaoMHas NnpakTuKa

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-1: CnocobeH aHann3npoBaTb 3ada4nnpodeccnoHalbHONAeATeNbHOCTU Ha OCHOBE MOJIOXKEHWI, 3aKOHOB M METOA0B B
06/1aCTV eCcTeCcTBEHHbIX HAayK 1 MaTeMaTUKKN

OlK-1.2 PaccmaTpuBaeT BO3MOXXHble BapuaHThbl pelleHns 3a4ay ynpassieHus B obnacTtu CTaHAapTU3aunnm n MeTposIorMn Ha
OCHOBE MOJIOXXEHWNIN, 3aKOHOB 1 MeTOA0B B 061aCTN €CTECTBEHHbIX HayK N MaTeMaTUKN
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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
3HaTb: BapuaHTbl | DparMeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE 3awmTa
peweHnsa 3aaay 3HaHWA HO codepxKaluune cucrtematudeckne [ nabopaTtopHom
ynpasJieHns B oTAesbHble 3HaHWA paboTbl No Teme

obnactu npobensbl 3HaHUSA
CTaHfapTu3aumn u

MeTpPOJIOrun.

YMmeTb: YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
onpepenaTb JonyckatTcs yMeHus
BO3MO>XHble HebonblLne

BapuaHThbl owmnbKmn

pelleHns 3agay

ynpaB/iieHus B

obnactu

CTaHfapTu3aumm u

MeTpOosiIorumn 1

aHann3npoBaThb UX,

oueHnBas

OOCTOUHCTBA ”

HenoCTaTKN.

Bnapetb: YacTu4Hoe HecuctemaTtuydecko | B YcnewHoe n
HaBbIKaMu B/lafeHmne e MpUMeHeHne cucTemMaTU4eCcKOM | cucTemaTunyeckoe
pelwleHns 3agay HaBblKaMu HaBbIKOB npuMeHeHnn npuMeHeHne
ynpaB/ieHus B HaBbIKOB HaBbIKOB
chepe JonyckawTcs

CTaHJapTu3aumu n npobensl

MeTPOoJIOrnmn Ha
OCHOBe
MONIOXKEHWUN,
3aKOHOB I
MeTO/0B B
obnactu
€CTeCTBEHHbIX
HayK 1
MaTEMATUKMU.

3aHATUS, KpaTKoe
yCTHoe coobuieHune
rno 3alaHHON TeMme,
BOMPOCHI K
3K3aMeHy.

OlMK-2: CnocobeH copMynmnpoBaTh 3a4a4yn NpoecCMoHalIbHON AeATesIbHOCTN Ha OCHOBE 3HAHWUM NPOgUJIbHbIX pa3fenoB
MaTeMaTUYECKNX U eCTECTBEHHO-HAYYHbIX ANCUUMINH

OMNK-2.2 'paMOTHO 1 apryMeHTUPOBaHHO hopMupyeT cO6CTBEHHbIE CYXXAEHUSA U OLLEHKN Ha OCHOBE 3HaHWUIM MO
npoubHbIM pa3genaM MaTeMaTUYECKUX U eCTECTBEHHO-HAY4YHbIX OUCUUMINH

3HaThb:
npogusnbHble
pasgensbl
MaTeMaTU4YeCKnX n
ecTeCcTBEHHO-
Hay4HbIX
OVNCUNNJINH.

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTAeNbHbIe
npobenbl 3HaHUSA

CdopmupoBaHHble
cncTemMaTuyeckue
3HaHUsA

YMeTb: rpaMoOTHO

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,

CchopmMupoBaHHbIe

n jonyckatwTcs yMeHus
apryMmeHTMpoBaHH HebonbLLne

0 hopMumpoBaTb owmnbKmn

cobcTBeHHbIE

CYy>XXOeHna n

OLLeHKWN Ha OCHOBE

3HaHWM No

npogusibHbIM

ONcunnanHam.

Bnapetb: YacTu4Hoe HecuctemaTtuydecko | B YcnewHoe un
HaBblKaMu BllafeHne e npuMeHeHue cucTemMaTU4YeCKOM |cuctemMmaTuyeckoe
rpamoTHO 1 HaBblKaMu HaBbIKOB npuMeHeHnn npuMeHeHne
apryMmeHTMpoBaHH HaBbIKOB HaBbIKOB

0 Bblpa>kaTb JonyckawTcs

cthopMMpoBaHHbIe npobensl

CcobCTBEHHbIE
Cy>XXOEeHns n
OLIEHKMU.

3awmTa
nabopaTopHon
paboTbl No Teme
3aHATKSA, KpaTkoe
yCTHOe coobLieHne
rno 3afjaHHON TeMe,
BOMPOCHI K
3K3aMeHy.

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

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

3HaThb:
aKTyasbHble

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofepikalune

CdopmupoBaHHble
cncTemMaTuyeckue

3awmTa
nabopaTopHon
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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

4

6

3a4a4um
ynpaB/iieHnsa B B
obnacTtu
cTaHOapTU3auum un
METPOJIornn

oTAesbHble
npobenbl 3HaHUA

3HaHNA

YMmeTb:
aHan3npoBsaTb
COBPEMEHHbIE
3apa4n
ynpas/iieHnsa B
obnacTtum
CTaHfapTu3auuum u
MeTpOoJIornu.

YacTn4Hble ymeHuns

HenosHble ymeHns

YMeHns nosHeole,
jonyckatTcs
Hebonbline
owmnbKM

CdopMupoBaHHble
yMeHus

Bnapetb:
HaBblKamMu
MCMOoNb30BaHUS
rnpu aHanunse
3aja4 ynpasJsieHus
B obnacTum
CTaHaapTM3aumm n
MeTpoJsiIornm
MONIOXKEHWUN,
3aKOHOB I
MeTO/0B B
obnactu
€CTEeCTBEHHbIX
HayK 1
MaTeMaTUKW.

YacTu4Hoe
BllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JonyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

paboTbl No Teme
3aHATUSA, KpaTKoe
yCTHoe coobuieHune
no 3aflaHHol TeMe,
BOMPOCHI K
3K3aMeHy

OMNK-2: CrnocobeH chopmMynmpoBaTb 3afa4nnpodeccnoHanbHONAeATeNbHOCTN Ha OCHOBE 3HaHM NPOMUIIbHbLIX pPa3fesioB
MaTeMaTUYeCKMX N eCTeCTBEHHO-HayYHbIX ANCLMMNANH

ONK-2.1 ®opmynupyeT 3agayun ynpasieHuns B 061acTn cTaHgapTM3aumMm U MeTpoorMm U Ha OCHOBE 3HAHUM NMPOPUIIbHbIX
pa3fesioB MaTeEMaTUYECKNX U eCTeCTBEHHO-HayYHbIX ANCLUMMNINH

3HaTh: ®parMeHTapHble HenonHble 3HaHua | CchopmupoBaHHble, | CHOpMMPOBaHHBIE
npogusbHble 3HaHUA HO cogep>xawme cucTteMaTumyeckmne
pa3aensl OoTAeNbHble 3HaHWA
MaTeMaTUYeCKnX n npobenbl 3HaHUA
eCTeCcTBEHHO-
Hay4HbIX
OVNCUMNIIVH
YMeTb: YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
dopmynmpoBaTb hornyckatTcs yMeHus
3agaqun HebonbLIne
ynpaB/iieHnsa B owmnbKkmn
obnactun
CTaHpapTu3aumm n
MeTpOoJIornm 1 Ha
OCHOBE 3HaHUN
npoguIbHbIX
pasnenos
MaTeMaTUYeCKnX n
eCcTeCTBEeHHO-
Hay4HbIX
OVNCUMNIINH
Bnapetb: YacTn4Hoe HecuctemaTtnyecko | B YcnewHoe un
HaBblKamMu B/ageHue e NpuMeHeHne cucTemMaTU4eCcKOM | cucTeMaTuyeckoe
MOCTaHOBKM 3afay |HaBblKaMu HaBbIKOB MPUMEHEHNN npuMeHeHune
ynpasJieHns B HaBbIKOB HaBbIKOB
obnactun jonyckatTcs
CTaHpapTM3aumm n npobenb
MeTpPOoJIOrnu.

3awmTa
nabopaTopHon
paboTbl No Teme
3aHATUSA, KpaTkoe
yCTHOe coobLieHne
rno 3afjaHHON TeMe,
BOMPOCHI K
3K3aMeHy

7.3. Tunosble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuanbl, HeobxoauMble ON1A OUEHKHU
3HaHUN, ymel-mﬁ, HaBbIKOB U (MN1M) oNnbiTa AEATENIbHOCTHU, XapaKTepu3ylouwux 3Tanbl
cbopmupoaal-ma KOMMNEeTeHLUUNn B npouecce ocsoeHusn oGpasoBaTeanoﬁ nporpamMmmbli

TeMbl pedepaTUBHbIX O,0KJ/1a[0B
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1. Cuctema obsa3aTesibHON cepTUDUKALIMN MO IKOHOMUYECKUM TpeboBaHUSM.

2. CTaHgapTm3auus n ceptupurkauns B CTPYKTYpe MexaHn3Ma Noaaep>XKn 3KCNOPTEPOB.

3. be3onacHoCTb npoaAykKumnm Kak aKOHOMMN4YeCKasda KaTeropums.

4. NesTensHOCTb EBponelickoro cosellaHns no 6e3o0nacHOCTUN U COTPYAHNYECTBY B 061acTu
cepTudUKaLMmn 1 cTaHaapTusaumu.

5. OCHOBHble HaMpaBieHNs N TEHOEHLUNN Pa3BUTUS MEXAYHAPOAHOW CUCTEMbI CEPTUDMKALNN
(MCQ).

6. 3apayun n HarnpaBJIeEHNA 0EATENIbHOCTU OpFaHI/IBaLI,VII7I, BXOOALWNX B CTPYKTYPY
HaLMOHaNbHbIX CUCTEM CepTUuKauunu.

7. Me)xxayHapoaHaa cepTUgmKaumna Kak AeACTBEHHbIN pblYar peryanpoBaHns HeTapuHbIX
6apbepoB B MeXXAyHapoaHOW Toprosne.

8. CyliecTBylowme B MUPOBOW NpPaKTMKe MOAENN OpraHn3aLmnii, OCyLWeCTBAAIOLLINX
cepTndukKauunto n peructpaunto dupm (Tpu moaenn).

9. CepTVICbVIKaLI,VIFI npoaykuumm nponsBoaCcTtBeHHO-TEXHNYECKOIoO Ha3Ha4YeHnA.

10. CepTucunkaums noTpebuTenbCKnx ToBapoBs.

11. CepTudmkaumsa arponpoMbILLIEHHON NPOAYKLMN.

12. HanpaBneHus oCyLeCcTBAEHUS KOHTPOA 1 Had30pa 3a cobnoaeHmnem npasu
obszaTenbHOM cepTudmKaLunm B ycnoBmax Poccunckonm cuctemol ceptTudmnkaumn.,

13. MopsaoK TaMOXXeHHOro ohopMIeHNS TOBApPOB, BBO3MMbIX Ha TeppuToputo Poccun, ans
KOTOpbIX TpebyeTcs noaTBepxaeHne 6e30nacHOCTH.

14. Cuctembl cepTUdUKaLMN OA4HOPOAHON NPOAYKLNW: HENPOAOBOJIbCTBEHHbLIX TOBAPOB.

15. Cuctembl cepTUmnKaLmmm ogHOPOAHON NPOAYKLUNN: NULLEBLIX MPOAYKTOB U
CeJIbCKOX03ANCTBEHHOM O ChipbS.

16. Cuctembl cepTudUKaLMmM 04HOPOAHON NPOAYKLINKN: 3N1eKTpoobopynoBaHMs.

17. Nopanok ceptTnudmnKaunum npoayKumu.

18. O6wmin NopsfoK cepTudmnKaumn.
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19. CepTuuKaT COOTBETCTBUSA.

20. 3HaK COOTBETCTBUA.

21. MepeyeHb NPOAYKLMM 1 YCAYT noanexawmx obasatensHon cepTudmkaumnu.

22. CxeMbl cepTuunKaumm npoayKLUnum n ycnyr.

23. MeToauka 06paboTKM pe3ybTaToOB N3MEPEHWNI NOKa3aTeNen KavecTBa NpoayKuun.

24. ®akTopbl, BANAKOWME Ha TOYHOCTb U3MEPEHMNS NoKa3aTeNlen KavyecTBa NMPoayKLUnn.

KOHTpObHbIE BONPOCHI U 3aAaHUA O NOATOTOBKU K MPAKTUYECKUM 3aHATUAM

1.0CHOBHbIE MOHATUA N 3aKOHbI XUMUWN. ATOMHO-MOIeKyIApHasa Teopus.

2. HanucaHwne dopmyn BMHapHbIX COeEAUHEHUI MO CTENEHN OKMUCIeHUS 3neMeHTa. OnpeneneHue
CTeneHn oKMUcaeHnsa afieMeHTa no gopmyne.

3. PacyeTbl Mmacchl, o6beMa, Koaim4yecTBa BeLLECTBa M YMcaa YacTumu.

4. PacyeTbl N0 XMMNYECKUM (popMYyJiaM U YPaBHEHUSAM.

5. OCHOBHbIe KlacChbl HeopraHnyeckux sewecTts. Okcuabl. OcHoBaHusA. Knucnotbel. Conun. CocTas.
HomeHknaTypa. CBONCTBaA U MOJIy4YEHME.

6. Peakuum coegnHeHuns, pa3noxeHus, 3amelleHus, obmeHa.

7. Mepnogmn4veckunin 3aKoH. Neprnoanyeckasa cuctemMa XxmMmm4ecknx sanemeHTos .. MeHpeneesa.

8. CTpoeHue aToMma.

9. XnmMmmnyeckas cBa3b.

10. XapakTepucTuKa 3J1IeMeHTa MO MOJIOXKEHUIO B MEPUOANYECKON CUCTEME.

11. DN1eKTPOHHbIE KOH(UIypaLUM aTOMOB B OCHOBHOM (HOPMasibHOM) 1 BO36Yy>XAEeHHOM
COCTOSAAHUSAX.

12. Tun n cxema 06paBOBaHI/IF| XUMNYECKOW CBA3N B 6I/IHaprIX coegnHeHnAx.
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13. 3aKOHOMEPHOCTM NPOTEKAHNSA XUMNYECKOW peaKkLni.

14. Pac4eT No TEPMOXNMNYECKOMY YPaBHEHWUIO.

15. CKOpOCTb XUMUYECKON peaKLmn.

16. XnMmnyeckoe paBHoBecue, npuHumn Jle WaTtense.

17. OnpepneneHne KONNYECTBEHHOro COCTaBa pacTBopa (MaccoBas [0/ PAaCTBOPEHHOrO BELLECTBa;
MOJISipHas, SKBMBAJIEHTHAA U MONAIbHAA KOHLUEHTpauum).

18. PacyeTbl N0 ypaBHEeHUO peakLMn C y4acTueM pacTBOPOB 3a4aHHOMo cocTaBsa.

19.PacTBOpPbI 3/1I€KTPOJINTOB.

20. YpaBHeHWs peakLnil B pacTBOpPax 3JIEKTPOJIMTOB B MOJIEKYIAPHOM U MOHHO-MOJEKYISPHOM
BMAE.

21. YpaBHEHNS rngposansa conen.

22. KoMmnnaekcHble coegmnHeHuns. Peakunm komniaekcoobpasosaHus. KoopanHaunoHHaa Teopusa A.
BepHepa.

23. Tunol KOMI'I}'IeKCOO6paBOBaTeJ'IeIZ U NUraHgos, KOOpONHaALUMOHHOE YnCio. HoMmeHKNnaTypa
KOMMJIEKCHbIX COeaUHEHNN.

24. OBP. 2neKTpoxXmMmnyeckme aBreHus.

25. CocTaBneHmne ypaBHEHUN OKUCSINTESIbHO-BOCCTAaHOBUTENbHbIX PeaKL .

26. BaxxHenwwue okucnmtenn: KMnO4, K2Cr207, H2S04(koHLu.), HNO3.

27. CxeMmbl S/1eKTPOJZIN3a pacCTBOpa 1 pacrJiaBa 3/1eKTPOJINTOB C UHEPTHBLIM NN

pPacTBOPMMbIM aHOAOM.

28. O6wme CBOMCTBA META/IOB: TUMbI KPUCTAITIMYECKMX PELLIETOK, XMMMYEeCcKne CBOMCTBA.
XuMmyeckme CBOMCTBa METaJIIOB M1aBHbIX U MOB0YHbLIX NoArpynmn.

29. Koppo3us meTtannos n crocobbl 6opbbbl C HeR.

KoHTponupyouwime matepmasnasl No gUCLUNIIUHE
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Bonipocel no teme: «CTpoeHne aToMa v nepuoanYecKni 3aKoH»

1. MoHATMe 06 aToMe.

2. CtpoeHue agpa. N3oTonbl.

3. MpUHLMN KBAaHTOBOW MEXaHUKU:

HeonpeneneHHoCTH,

OBONCTBEHHON NPUPOAbI 3N1EKTPOHa;

KBaHTOBOW SHeprmn,

HanMeHbLUen Heprun.

4. KBaHTOBbIE YMC/A, XapaKTepuM3yloLlMe COCTOSTHUE 3JIEKTPOHa B aTOME.

5. MHOros71eKTpPOHHbIe cucTeMbl: NpuHUKN Maynun, npaswuio N'yHpa, npasunio KneykoBCcKoro.

6. 3anonHeHne INIEKTPOHHbIX obosovyek aTtomoB HepMO,ﬂ,MHeCKOIZ Cncrtembl.

7. Neprnognyecknnm 3akoH sanemeHToB [.1.MeHpeneesa. lNepunoanyeckas CUCTEMa Kak ecTecTBeHHas
Khnaccngpumnkauma 371eMeHTOB.

- bopMyIMPOBKA 3aKOHa;

nepuoasbl, rpynnbl, noaArpynnobl. N3mMeHeHMe CBONCTB 3/1IEMEHTOB B nepunonax n rpynnax.

XapaKTepucTuka s-, p-, d-aIeMeHTOoB.

3Heprus noHmsaummn. CpoacTBO K 3/IEKTPOHY. DNIEKTPOOTPULLATENBHOCTb

Mepa XUMNYECKOW aKTUBHOCTW 3J1IEMEHTOB.

BOI'IpOCbI rno teme: «OCHOBHbIE MOHATNSA O XUMUNYECKOWN CBSA3N»

1. MoHATNE XUMUNYECKOWN CBA3N.

2. MapameTpbl CBA3N:
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- SHeprmsa ceda3n,

- OJINHa CBA3WU,

- BaJIEHTHbIE YT Jibl,

- pacnpefeneHune 31eKTPOHHOW MJOTHOCTM.

3. CBonCTBa CBSA3MU:

HacCblLLaeMOCTb,

rmébpunonsauns;

HanpaBJIEHHOCTDb;,

nonsApnu3yemMocTb.

4. Tunbl cBA3A:

- KOBaJlIeHTHaA,

- NOHHaA,

- MeTaJuin4yeckasd.

3agayn no Teme: «CTPOEHME aTOMa U NEPUOANYECKNN 3aKOH»

1. 3anuwmnTe MOJIHYIO U KPaTKYI 3NEKTPOHHYIO POPMYJibl XMMUYECKOIO d1eMeHTa, coaepxallero
25 3/1eKTPOHOB B 3/1IEKTPOHHON 060104Ke.

2. 3anuwnTe MNOJIHYI0 N KPaTKY0 SNEKTPOHHYIO hOPMYJibl XMMMUYECKOr0 3JIEMEHTA, CoOAep Kallero
38 3N1eKTPOHOB B 3/1eKTPOHHON 060/104Ke.

3. 3anuLnTe MOJIHYI0O U KPATKYO 3JIEKTPOHHYIO (hOPMYJibl XMIMUYECKOr0 3/IEMEHTA, COAEpP>KaLlero
79 3N1eKTPOHOB B 3/IEKTPOHHOW 060os104Ke.

3anauu ro teme: «llepnoandecknii 3aKoH n nepuoandeckas cucrema [..MeHgeneesa»
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1. PyKoBOACTBYACb TOJIbKO MOJZIOXKEHNEM XMMWYECKOro 3J/ieMeHTa B MNepunoamnyeckon cucteme,
HanMLWWTe KPaTKY U NOJIHYIO 3JIEKTPOHHbIe hopMy bl cneanyowmx 31eMeHToB: Ne54, Ne26, Ne68.

2. Pacnonoxute B pad No BO3pacCTaHUIO a)aTOMHbLIX paguycoB, 6) anekTpooTpuuaTeslbHOCTH,
B)MeTasIM4ecknx CBONCTB cnepytoline anemeHTol: S, Se, Te, Po.

3. [laliTe XapakTepUCTUKY MPeasIoXKEHHOr0 3/IEMEHTA Mo C/IeAYIOLEMY MJIaHY:

lMnaH XapPakKTePUCTUKN XUMNYeCKOro 3JieMmeHTa n ero coeNHEHN Ha OCHOBE AaHHbIX CTPOEHNA
artoma:

1. XuMuyeckum cuMBONT U Ha3BaHue 3nemMeHTa. OTHocuTeNnbHass aTOMHAs Macca. ATOMHbIN
(nopsapkoBbIN) HOMep.

2. CTpoeHme aTOMa XMMMN4eCKoro ajieMeHTa:

a) 3apag s4pa aToMa, HMC/0  MPOTOHOB, YWUCIO0 HEWTPOHOB Haubosnee yCTOMYMBOroO,
pacnpocTpaHeHHOro n3oTona;

6) obLiee YMcno 3NeKTPOHOB;

B) 3/1€KTPOHHas opmyna;

) BasI€HTHbIE 3J1EKTPOHbI.

3. MNonoxxeHne sanemeHTa B lNepnoanveckon cucteme:

a) HoMep nepuoga n rpynn.l;

6) rnasHasa nan nobo4vHasa noarpynna.

O6ocHOBaTb NOJIOXKEHME dn1eMeHTa B lNepuognyeckom cucteme.

4., CBOWCTBa aTOMa 3JIEMEHTa:

a) MeTaJlsIn4ecKkmne Uam HemeTalsIn4yeckune,;

6) BocCcTaHOBUTEIbHbIE NN OKUCINTENIbHO-BOCCTAHOBUTESIbHbIE (COCTaBUTb YpaBHEHNA npoueccoB
OKWUCJIEHNA NN BOCCTAHOBEHUS U OKUCSIEHWNS);

B) onpenesinTb BCE BO3MOXHble BAaJIGHTHOCTU U CTEMEeHN OKUCNeHUA: rpaduyeckoe |/|306pa>KeH|/|e
BaJIEHTHOr o €Jiod B HOpMaJibHOM " BOBﬁy)K,EI,eHHOM COCTOAHUNAX.
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3anaumn no teme: «OCHOBHbLIE MOHATUS O XUMUYECKOW CBSI3U»

1. OnpepenuTe CTENeHN OKWUCJIEHUS Ka)XKAOro 3JieMeHTa B C/efyllmX MOJIeKyslax U WOHax:
K2Cr4013 (TeTpaxpomaT Kanusda), H4Re209, Ca3(P04)2; NalOW12041 (gnnapaBosbdpaMaT-nUoH);
(MnO4)-; (W7024)60 (napaBonbpamaT-uoH). ObpaTuTb BHMMaHWe Ha pacdyeT B NH4NO3
(paccuymTaTh OoTAENbHO UOH (NH4)+ 1 (NO3)-. U3obpasuTte CTPYKTYpPHbIE (hOPMY bl AaHHbLIX MOJIEKY N
N NOHOB.

2. OnpenennTe, Kakue CTerneHn OKMCIEHNS BO3MOXXHbI A5 repMaHus. Noka)kute nx obpasoBaHue.
OnpepennTte, Kakue M3 CTeneHen okucneHus byayT Haumbosee yCTOMYMBBLI: @) ONA 3JIEKTPOHHO-
BO36y>XAEHHOIro coCTOosAHMSA; 6) AN OCHOBHOIO COCTOSIHUSA.

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

a) KoBaJIeHTHOW HenonspHon; 6) KoBasIeHTHOM NONAPHON; B) MOHHOW. OBOCHYITE CBOM OTBET.

3agayn rio teme <<3Hepl’eTMKa N KNHEeTUKa XMMn4eCckKnx rijpoLjeccoBs»

1. Boiuucnntb TennoTy cropaHusa CO B kOk/M3. a3 copgepXuT 10% Heroptoymx npuMecen.

2. PaccynTtaTtbh B KOXX/MOIb U3MEeHEeHMe 3HTanbnnu ha3oBoro nepexona.

H20(kp) ® H20(x), H20(r) ® H20(x).

3. BblumcanTb TennoTy cropaHums rasa B KIOk/M3, coctoswero m3 40% CO kK 60% H2 npwu
HOpPMaJibHbIX yCN0oBUAX. Boga obpasyeTcs B razoobpa3HOM COCTOAHUN.

4. BblHUCNINTb TEnJI0TYy cropaHus cepbl B KIDK/Kr. Npumecn coctasnsaoT 15%.

5. BelumcnnTb TensaoTy ha3oBOro nepexona rpaduta B asiMas, eCcsiv U3BECTHO, YTO CTaHZapTHas
3HTanbnua obpaszosaHusa CO2 w3 rpacdputa paBHa: DH°06p. = - 393,5 k[k/MoJsb, CTaHO4apTHas
3HTanbnusa obpasosaHua CO2 n3 anmasa paBHa: DH°06p. = - 395,4 K[>x/Monb

6. PaccynTaTb KalOpUNHOCTL Tormea B KI>XK/M3, cocTosawero n3 60% CO un 40% SO2.

7. TennoTta cropaHusa 3TaHa paBHa: DHx.p. = -1428,34 k[x/M0onb. Bbl4UCINTb CTaHOAPTHYIO
3HTanbnuto obpasoBaHmsa 3TaHa DH°06p.CH. Boaa BbigensieTcst B ra3oobpa3HOM COCTOSHUMN.

8. MNpu Kakol TemnepaType HaCTYyNUT TEPMOANHAMMYECKOE paBHOBECUE B CUCTEME:

CuO(kp) + H2(r) ® Cu(kp) + H20 (x)?

9. Bbluncnutb aHepruto M'mbbca B peakumm: 2NH3(r) + 3/2 02(r) ® 2NO(r) + 3H200x).
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OnpenennTb NPUHLUMNNANbHYIO BO3MOXHOCTb €€ NMpOoTeKaHUs Mpu CTaHAAPTHbLIX YCJIOBUAX U Npw
500° C.

10. Ckosibko Tenna BblgenuTca npu cropaHum 38 r CS2 B ypaBHeHUn peakuumn: CS2(r) + 302(r) =
CO2(r) + 2502(r)?

3apgayu no Temam «OCHOBbI XUMUYECKOW KMHETUKU. XUMUYECKOE PaBHOBECUE»

1. CkopocCTb peakuun npu TemiepaTtype 60°C paBHa 1 MOAb/A. BbIYNCANTL CKOPOCTb 3TON peaKkLumn
npu 30°C, TeMnepaTypHbIN KOIDPULIMEHT paBeH 3.

2. Ha CKoNbKO rpalyCoB HY>XHO YBENNYUTb TeMnepaTypy, YTobbl CKOPOCTb peakLmn Bo3pocna B 27
pa3? TemnepaTypHbI KO3DDULMEHT paBeH 3.

3. Mpun TemnepaTtype 30°C peakumnsa npotekaeT 3a 25 MuHyT, Npm 50°C - 3a 4 MUHYTHLI. PaccynTtaTb
TeMnepaTypPHbIN KOSMPULINEHT.

4. Bo CKOJIbKO pa3 HY>XHO YBEJINYNTb KOHLIEHTPaLIMIO BOAopoaa, YTobbl CKOPOCTb peakuum Mexay
BOJOPOAOM N NOOOM BO3pPOCsa B 3 pa3a?

5. BblYUCAUTb CPefHIo CKOPOCTb peakuumn: A + B_= 2C.

HavanbHas KoHueHTpauma Beulectsa A pasHa 0,22 monb/n,a 4Yepes 10 ¢ 0,215 mosab/a.

6. BO CKOMIbKO pe3 yBenuvuTCa CKOPOCTb peakuum npu noBbileHUN TemnepaTtypsl oT 150°C go
200°C, ecnu npu NnoBblleHUn TeMnepaTypbl Ha 10°C CKOPOCTb peakuunm yseanymnack B 3 pasa?

7. Mpun TemnepaTtype 20°C peakumsa NpoTekaeT 3a 2 MUHYTbl. KakoBa MNpPoOO/KUTENbHOCTb 3TOWN
peakumn npu a) Temnepatype 0°C, 6) Temnepatype 50°C? TeMmnepaTypHbIA KOIDDULIMEHT pPaBeH
2.

8. KOHLIeHTpauusa pearmpyowmnx sewects B cncteme H2(r)_ +12(r)® 2HI(r) ymeHbwwunacb B 1,5
pa3a. Bo CKONMbKO pas yBeanynaacb CKOPOCTb peakummn?

9. Kak u3MeHunTCH CKOpPOCTb I'IpﬂMOI7I peakunn npn yeeanyeHnm KOHLIEHTPAL NN a30Ta B TPpU pa3a?

N2 + 02 ®2NO.

10. Kak M3MEeHUTCA CKOPOCTb peakuumnm npu ysesmydeHunm TemnepaTtypbl oT 0°C pgo 100°C?
TeMmnepaTypHbIN KO3(hPMUMEHT paBeH 3. [lepBoHaYalbHasa CKOPOCTb peakuun paBHa 5 Mosb/.

11. Kak nosnusgeT yBenundeHne P u T Ha cMelleHne paBHOBECUS B CUCTeMax

2502 + 02 ® 2S03 + Q, DH_< 0;
o) 'I
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4HCI + 02 ®2CI2 + 2H20 + Q, DH < 0;

2H20 ®2H2 + 02 -Q7?

12. B kakoMm HarnpaBJIeEHNN CMEeCTNTCA paBHOBeECHE B CUCTEMaX

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

N2(r) + O2 ®2NO(r), DH = 18 k[);

CO2(r) + C(TB) ®2CO(r) -Q

a) npun NoBblLLIEHNWN NaBNEHUA,

6) Npu NOHMXXEHUX TeMNepaTypbl;

B) npun yeeanv4eHnm KOHUEeHTpaunn NCXoaHbIX BeleCTB, KOHEeYHbIX NMPOAOYKTOB peaKuunn,

r) OpY YMEHbLIEHNN KOHLUEHTPaLMK pearnpyouinx seuecTts?

3agayqu rno Teme: «PacTBOPbI U UX XapaKTePUCTUKa»

1. CKoIbKO MUANMANTPOB 85 % pacTBopa CEPHOM KNUCNOTbl C MJIOTHOCTbLIO 1,77 /M HY>XXHO B38Tb
onsa npurotosnennsa 12 n 10 % pacTtBopa € nAoTHOCTb 1,066 r/mn?

2. OnpenennTb MOJISSPHOCTL pacTBopa, cogepxauliero 3,84 r cepHon kncnoTbl B 400 M pacTBopa?

3. BeiumncauTb tkun. n tnn. 10 % - Horo pacTtBopa caxapa C12H22011.

4. Ha CKONbKO rpafycoB nsMeHseTcs tsamepsaHna 1 tkuneHusa pacteopa sTuneHrnmkons C2H602,
cogepxawero 8 100 mn Boabl 4 mona?

5. CKonbKO rpamMMoB 3TuieHrnmkonsa C2H602 Hano pacTBOpuUTb B 5 N BoAbl, 4TOObI pacTBoOp
3amep3an npu - 20 °C?

6. Kakne uns nepevyYncineHHbIX BeLlleCTB ABAKTCA CUNIbHbBIMU 3NeTpPpOoSINTaMU: TUAPoOKCKnO Menwn,
CaXap, YKCYyCHaa KNCJI0Ta, COoJidHaA KUC/N0Ta, r’maopokKcng Kannms, cyan)aT KaJllbuuna, HUTpaT mtna?

7. MokaXxnte gmccoumnaumio B BOAHOM pacTeope creaytowmnx sewecTts: H2S, NaOH, gocgaT kanus.

8. OnpepennTe, BbiNaZeT 1M OCaflOK, €CNK CMeLllaTb PpacTBOPbI:
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1) Ca(NO3)2 n K2CO3? HannwunTe NMOHHO-MONIEKYJISPHbIE peaKLmnn.

2) Ba(NO3)2 n K25047? HannwunTe NOHHO-MONIEKYNAPHbIE peaKkLunu.

3) KNO3 n K25047 Hanuwinte MOHHO-MOJIEKYNAPHbIE peakLnK.

4) AgNO3 1 KI? Hanuwmnte MOHHO-MOJIEKYISIPHbIE peaKLun.

3aga4yuv ro teme: «KoMrjieKCHbIE COeUHEHUNST»

1. HanncaTb hOpMyJly KOMMJIEKCHOrO COeAMHEHNS, MOJIYHEHHOIr0 U3 C/ieyOL X BELEeCTB:

NaF + AIF3 ®

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

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

4. HanucaTb YypaBHEHME [OUCCOLUMALMUM KOMIMIEKCHOro COeAMHEHUS U BblpaXkeHne KHecT.:
[Ag(NH3)2]Cl.

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

6. HanucaTtb hopMyny KOMMJIEKCHOrO coeanHeHUs: TeTpaHuTpuToauxnopoupuaaT (lll) kanns.

3anayu rno teme «OKUCIINTESIbHO-BOCCTaHOBUTEJIbHbBIE MPOLIECCHI U X XapaKTEPUCTUKAE»

YpaBHATbL peakuum MeTonoM 3/1eKTPOoHHOro banaHca, onpegenntsb Tun OBP.

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

2. KMnO4 + H2S + H2504 ® K2504 + MnSO4 + S + H20

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

4. K + H2504 (koHu.) ® K2504 + H2S + H20

w

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

6. MnO2 + HCI ® MnCI2 + CI2 + H20
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7.7Zn + H2S504 (koHu.) ® ZnS04 + SO2 + H20

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

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

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

3anayu rno teme «3/1IeEKTPOJIN3 pacTBOPOB U PacriaBoB»

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

2. MoyeMmy LenoYHble MeTassibl Hesb3A MNOJIYYUTb 3/IEKTPOJSIN30M PacTBOPOB KX conen? OTeeT
MOTMBUPOBATb NMPMUMEPOM 3J1EKTPOJIN3a PaCTBOPOB.

3. CocTaBnUTb CXeMY 3JIeKTPOJIM3a pacTBopa 1 pacniasa MnCl2.

4. CoCTaBUTb YpaBHEHNA NPOLLECCOB, MPoTEKaLWMX npu anekTponanie pacrniaasos NaOH un NiCl2 ¢
HEepaCTBOPUMbIMU 3IEKTPOLAMMU.

5. CocTaBnTb CXeMbl 31eKTposn3a BoaHbIX pacTBopoB HCl n Pb(NO3)3 c »xenesHbiM aHO4OM.

3agayu rno Teme «Koppo3visi MeTas108»

1. Kakne npoueccbl NONAYT Ha 3N1EeKTPoAaXxX rajlbBaHN4YECKOro 3/IeMeHTa NPu KOPPO3nmn »XenesHoro
JIUCTa Ha Bo3ayxe?

2. Kakne npouecchl NOMAYT Ha 3/1eKTpoAax rajibBaHMYeCKOro asieMeHTa, paboTatollero Ha Bo3ayxe
Npu KOPPO3UN XKENE3HOro IMCTa C MeaHbIMU 3aKJienkamMmn?

3. CocTaBuTb CXeMy rafibBaHM4eCKOro snemMeHTa, obpa3syloulerocsa npu Koppo3uu fetanenm us
CcrniaBa >kese3a ¢ genosspusatopom: H20 + SO2.

4. B KakoM cJly4ae Koppo3us xenesa byneT npoucxoaunTb BbiCcTpee: Npu HapyLLIEHUN MOKPbITUS
JY>KEHOro UM OLMHKOBAHHOI 0 )kenesa? MNpueecTn cxeMy paboThl MUKpOrasibBaHoMap.
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5. CocTaBbTe 3/1IeKTPOHHbIE YPAaBHEHMSI MPOLECCOB KOPPO3MK »KeJie3a, HaX0oAsLLErocs BO B/aXKHOM
BO34YyX€E B KOHTAKTE C XpOMOM.

6. Kakume npoueccbl MOMAYT Ha 3NeKTPoAax rasibBaHMYECKOro 3JieMeHTa Mpu  Koppo3un
HUKENMPOBAHHbIX AeTaneln C KNCIOPOAHbIM AeN0NspU3aTOPOM NPU HaPYLLUEHUN MOKPbITUSA?

7. CoCTaBUTb CXeMY rajibBaHN4YeCKOro 3fieMeHTa, obpasylowerocs Npm KOppo3mm cnaasa UMHKa C
Menblo. [lenonspmsaTopom ciyXuT anektponnTt: H20 + CO2.

8. CoCTaBUTb CXEMY rajibBaHM4YE€CKOro 3/ieMeHTa, paboTatolero npu KOppo3nM OLMHKOBAHHOIO
»Kenesa C KMCopoaHbIM AernosisprM3aTopoM. HanncaTb ypaBHEHMS MPOLLECCOB Ha 3/1eKTpoaax.

9. Kakue npoLeccbl MonayT Ha 3MeKTpolaX raJibBaHMYEeCKOro 3JieMeHTa, paboTatollero npwu
KOppO3uUKN NpoTeKTopa Ha CTaJlbHOM Kopnyce?

10. Kakue npouecchbl ﬂOIZ)J,yT Ha >3/1eKTpoaax raJibBaHM4YeCKOro 3JIEMEHTa TMpPU KOPpPOo3nnm
CBMHLOBOro kabena non oencremem 6ny>K,u,a+ou_|,|/|x TOKOB?

3anayu no teme «ObLyMe cBovicTBa MeTas1/ioB"

1. CoCTaBuUTb 3JIEKTPOHHYIO hopMyNy MapraHua. OnpenennTb BaNeHTHOCTb N CTENEHb OKNUCEHNA.
Ha OCHOBaHWW BaJIEHTHOCTU COCTAaBUTb (POPMYJibl OKCUOOB U rugpokcngos Mn. Onpepennts Ux
KWCNOTHO - OCHOBHOW XapaKTep.

2. Kak nget pactsopeHue marHumsa B kucnotax HCIl, HNO3(pa36.)? HanncaTbe ypaBHEHME peakuuu.
O6ocHoBaTb KO3hmumeHThl. PaccynTaTb DG peakumn. YKazaTb HanpaBaeHHOCTb MPOLLECCOB.

3. HanncaTb peakuuto, MoaATBEP)XAAOLLYIO OCHOBHblIe cBOWnCTBa MnO.

4. 3aKoH4YUTb ypaBHeHne peakuun: CoCI3 + SnCl2 ®. YpaBHATbL METOZOM 3/IeKTPOHHOro 6anaHca,
onpenenuTb TN OBP.

5. Hanncatb peakuuto Bsanmogenctema: [Ag(NH3)2]Cl + NaOH ®. 3anuncaTb €€ B MOHHOM Bupae.
Ha3BaTb KOMMJIEKCHble COeguHeHus, onpenennTb 3apaf  KoMmrniekcoobpaszoBaTena U
KOOPAWHALMOHHOE YNC/I0 AaHHbIX COeANHEHUN.

Bonpochkl K 5k3aMeHy no «XuMuu»

JdK3aMeH MO)XXEeT MPOBOANTLCSA B JOPMe YCTHOro ornpoca no bunetam (Bonpocam) mnm 6es
buneTtos, C NnpeaBapuTeNbLHON NOATOTOBKOM nan 6e3 NoAroTOBKK, MO YCMOTPEHUIO NpenogasaTens.
JK3ameHaTop BMpaBe 3ajaBaTb BOMPOChbl CBepx 6buneta, a Takxe, MNOMUMO TeopeTU4eCKUX
BOMPOCOB, AlaBaTb 3aja4M NO NporpaMMe AaHHOIo Kypca.

DK3aMeHaunoHHble 6uneTbl (BOMPOCHI) YTBEPXXAATCA Ha 3acedaHun Kadeppbl W
noanncbiBaloTCA 3aBedyowmMm Kadenponn. B bunete [o/mKHO colep)xaTbCAs He 6onee Tpéx
BOMNPOCOB. KOMMNMEKT 3K3aMeHauUMOHHbIX OMNeToB Mo AuUCUUNAWMHE AO0J/KeH copepxxaTb 20-25

Wy
e
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buneTos.

SK3aMeHaTop MOXeT MPoCTaBUTb 3K3aMeH 6e3 onpoca unmn cobecenoBaHns TeM CTyAeHTaM,
KOTOpPblE€ aKTUBHO Y4aCTBOBaIN B CEMUHAPCKUX 3aHATUAX.

Bonpochl K 3K3aMeHy Mo XMMUuu

1. OCHOBHbIE KJ1aCChl HeopraHmn4eckunx coeiMHeHUN, Knaccngpunkaumsa, onpeneneHns.

2. Okcunabl, Knaccmgukaums, nojsyyvyeHmne, CBONCTBA.

3. Kncnotsl, kKnaccudukaumsa, noayyeHme, CBONCTBA.

4. 'nppoKcnabl, Knaccmpukaums. OcHoBaHu4, nonydyeHmne n CBOWCTBaA.

5. AM(pboTepHble rMApPOKCUAbI, MOJyYeHune, CBONCTBA.

6. Conun, kKnaccudunkaums, nosy4eHme, CBONCTBa.

7. NMeproamn4ecknin 3aKOH N Nepunogmnyeckasa cuctema snemenToB [.M1. MeHageneesa.

8. CTpoeHuMe aToMa, OCHOBHble TMOHATUA W onpepesneHns. Teopua H.bopa. [TMNpuHumMn
HeonpepeneHHocTw MenseHbepra.

9. Y4yeHMe 0 KBAHTOBbLIX Yncnax. MpuHUMN HanMeHbluen sHeprun (NpasBunao Kne4ykoBCKOro).
MpuHuwnn Maynun.

10. NMpaBwnna 3anosHeHNs opbnTanen aNeKTpoHaMu.

11. CemeiiCcTBa 3/1IEMEHTOB, 3/IEKTPOHHbIE YPABHEHMS.

12. ToHaTne 06 3Heprum MOHM3ALUKW, SHEePrum CPOACTBA K  3IEKTPOHY U
3/1eKTPOOTPULATENBHOCTN. 3aKOHOMEPHOCTU X N3MEHEHUS.

13. Teopusa KoBasieHTHOW CBA3K JIblonca. NMoHATNE 0 BaNE€HTHOCTMU.

14. Obpa3oBaHue xmumm4eckom ceAa3n. OCHOBHbIE MapaMeTpbl MOJIEKY .

15. CBoncTBa KOBaJIeHTHOWM CBSA3MW.

16. [NoOHATME O CUrMa U MK CBA3SX, KpaTHble CBA3N.
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17.

18.

19.

20.

21.

22.

MacCc.

23.

24

[OHOPHO-aKLENTOPHLIN N 0OMEHHbLIN MexaHWU3Mbl 0O6pa30BaHNSA KOBAEHTHOW CBSA3W.

rmbpunamnsayumsa aToMHbIX opbutanein. Buasl rubpuansaumnn.

MoHHas cBS3b.

BooopoaHasa CBA3b.

MeTannnyeckas cBs3b.

CKOpPOCTb XMMUYECKOW peakumn n PakTopbl BAMAKOLWME Ha Heé. 3aKOH AENCTBYHOLWINX

Teopusa akTuBauUuu. AKTI/IBI/IpOBaHHbIIZ KOMIJ1EKC.

. MoHATNe 0 KaTannse n KatanamsaTopax. AKTUBATOPSI, I/IHFI/I6I/ITOpr, KaTaJInTn4eckmne aabl.

Tunbl KATaIMTUYECKUX PEaKLMIA.

25. HeobpaTumble n obpaTumblie npouecchbl. 3aKoH AENCTBYOLWIMUX MacCc ans obpaTuMbIxX
peakuunn.
26. CmelleHne xuMmmnyeckoro paBHoBecus. MpuHuun Jle WaTenbe. BansiHMe KoOHUEHTpaLun,

naBeHna n teMmnepaTtypbl Ha COCTOAHNE PaBHOBECUA.

27. TennoBble 3PPeKTbl XUMUYECKUX peakuuin. IDK30- U SHOOTepMUYecKue peakuuu.
SHTanbnus.

28. TepMOXMUYeCckme 3aKOoHbl U Cr1egCTBUSA N3 HUX.

29. DHTponusa n aHeprusa MN'mbbca (n306apHO-N30TEPMUNYECKNIA NOTEHLMAN) CUCTEMBI.

30. PacTBOpbI, KilaccudpukavLms.

31. PacTBOpMMOCTb BeLlecTB B BoAe. dTanbl pacTBopeHus. fmapatauma n conbBaTaums.

32. Cnocobbl Bblpa>keHUs KOHLLEHTpPaL UM pacTBOPOB.

33. Teopusa >3NEKTPOAUTUYECKON JuccoumaLnm, €e OCHOBHbIe MOoJsIoXKeHUs. dDakTopsbl,

BANAOLNE Ha INEKTPOJIMTNHECKYIO AnNCCOoUMnalnto. CTeneHb guccoumaunn.

34

. Cnabble n cunnbHblE IN1EKTPONINTHI. CeoncTBa pacTBOpOB cnabblix S/1EKTPOJINTOB. 3aKoH

pa3baBneHusa OcTBanbaa.
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35. dnekTponnTmyeckasa guccoynauns soabl. BooopoaHbii nokasaTens.

36. bydepHble pacTBoOpblI.

37. CBoncTBa pPacTBOpOB cnabbix anekTponnTos. lNponsseneHne pacTBOPMUMOCTU.

38. Peakuyun obMeHa B pacTBOpax 3JIeKTPOJINTOB.

39. MoHATMEe 0 r1Maposn3e conen.

40. KoMmnnekcHble coegnHeHns. Peakumm komnnekcoobpasoBaHus. KoopanHauMoHHasa Teopus
A. BepHepa.

41. Tunbl KOMnneKcoo6pa303aTene|7| M INFaHOO0B, KOOPAMHALMOHHOE 4Yucno. HoMeHKnaTypa
KOMMAEKCHbIX COeaNHEHU,

42. OcMoc, ocMoTuMYeckoe gasnenune. Ondpogysna. 3akoH BanT-Iodda.

43. lNpown3sBeneHmne pacTBOPUMOCTMN.

44, OKNCNNTENbHO-BOCCTAaHOBUTESIbHbIE peakunn. MoHATMeE 0 CTeneHn OKNCIeHUs n rnpasunia
onpeanendwouine eé.

45, OcHoBHble nonoxeHusa Teopunm OBP. TunnyHbie OKUCAUTENM WU BOCCTAHOBUTESIN.
OKNCNNTENbHO-BOCCTAaHOBUTEIbHAA OBONCTBEHHOCTb.

46. Knaccmgukaums oKNCINTENIbHO-BOCCTAaHOBUTEbHbLIX peakLUni.

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

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

49, O6wue CBONCTBa METAJIOB: TUMbl KPUCTA/JINYECKUX PELLUETOK, XMMUYEeCKMe CBOMCTBA.
XuMnyeckme CBONCTBa MeTaJJ10B r1aBHbIX U MOBOYHbLIX moArpynmn.

50. Koppo3us meTannoB n cnocobbl 60pbbbl C HeN.

51. Obwune cBoNCTBa HEMETAJIIOB: (IU3NYECKME N XUMUYECKUE.

7.4. MeToamnyYeckue MmaTepuanbl, onpeaensiowme npoueanypbl oOLeHMBaHUA 3HAHUMN,
YMEHMUMN U HaBblKOB, U ONbITa AEATEJIbBHOCTU, XapaKTepu3yloLwux 3Tanbl (pOpMUpPOBaHUA
KOMNeTeHunn

Wy
e
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TpeboBaHuA K HanucaHuio pecdepaTUBHOrO Ao0KJaaa

MpoOyKT camocTosATeslbHON paboThl CTyAEHTa, NpencTaBAsAoLWmMn cobon KpaTKoe N3noxxeHne
B MMCbMEHHOM BUAE MOJIy4YeHHbIX pe3ybTaToB (y4ebHo-uccnenoBaTesibCKOW) TeMbl, rae aBTop
packpblBaeT CyTb uccnepyemon npobnemsbl, NPUBOAUT pa3fiMdHble TOYKM 3pEeHUs, a TaKxKe
cobCcTBEHHbIE B3rnsaabl Ha Heé.

Ooknap posmxkeH 6blTb CTPYKTYPUPOBAH W BKJOYATb pa3fenbl: BBeAEHME, OCHOBHAsA 4acCTb,
3aKJllo4YeHme, CNNCOK NCMOJIb30BaHHbLIX UCTOYHUKOB. B 3aBUCMMOCTM OT TEMATUKN pedepaTa K HeEMY
MOryT 6bITb OhOpPMIEHBI MPUSIOXKEHUS, COAEPXKALLNE AOKYMEHThI, UIICTPaUnmn, Tabnumubl, CXeMbl 1
T.0. O6BEM poknaga - 10-15 cTpaHML NeYaTHOro TeKCTa, BKJOYas TUTYJbHbIA JIUCT, BBEAEHUE,
3aKJIl04eHMe 1 CNNCOK NnTepaTypsbl.

3afavamMum 4oKana ABAATCA:

1. (DOpMVIDOBaHI/Ie yMEHVII7I CaMoCTOATEIbHON pa6OTbI C NCTOYHUKaMWN nnuTepaTypbl, KUX
cncreMaTmn3iauyunsa,

2. Pa3BMTME HABLIKOB JIOFMYECKOIr0 MbILLUIEHUS;

3. YrnybneHne TeopeTnyeckmx 3HaHmi no npobaeme nccnenoBaHums.

Mpwy oueHke AokNafa UCMOMb3YIOTCH CaeayoLme KputTepun:

- HOBU3Ha TEeKCTa;

- 060CHOBaHHOCTb BbIBOpa UCTOYHUKA;

- CTeneHb PacKpPbITUS CYLLHOCTY BOMPOCa;

- cobnioneHnsa TpeboBaHMin K 0QOPMIIEHNIO.

KpuTtepumn oueHuBaHua aoknapa:

OTMeTKa «OT/IMYHO» - BbIMOJIHEHbI BCe TpeboBaHMSA K HamMMCaHWIO M 3awwmMTe Joknaja:
ob6o3Ha4vyeHa npobnema n o60CHOBaHa €€ aKTyasbHOCTb, CAeNlaH KPaTKWIA aHan3 pasiMyHbIX TOYeK
3peHus Ha paccMaTpuBaemylo npobsemMy u©  JIOTMYHO U3NI0KEeHa CoBCTBEHHasa no3uumg,
copMynMpoBaHbl BbIBOAbLI, TEMA PACKpbiTa MOJIHOCTbIO, BblAep>XaH 00bEM, AaHbl MpaBUJIbHbIE
OTBEThl Ha AOMNOJIHUTE/IbHbLIE BOMPOCHI.

OTMeTKa «X0opoLlo» - OCHOBHble TpeboBaHMA K AOKNaAYy U €ro 3aumTe BbiMNOJIHEHbI, HO MpU
3TOM pJonyuleHbl Hefo4éTbl. B 4acTHOCTWM, MMEKTCA HETOYHOCTU B WU3NI0XKEHUU MaTepuana,
OTCYTCTBYET JloOrM4yeckas nocsiefoBaTeslbHOCTb B CY>XXAEHWUAX, He BblaepaH 06béM poknaaa,
MMeTCA ynyweHnsa B O0OpPMSEHUN, HEe AO0MNyCKaeT CYLeCTBEHHbIX HETOYHOCTEN B OTBETE Ha
OOMOJSIHUTENbHbIA BOMpPOC.

OTMeTKa «y[0BNEeTBOPUTENIbHO» - UMEIOTCS CYyLeCTBEeHHble OTCTYMnJeHns oT TpeboBaHUM K
HanucaHuio Joknafa. B yacTHOCTWM, TemMa ocBelleHa Jvlb YacTUYHO, OOMNyLLleHbl (aKTU4eckue
ownbkn B coaep>xaHnn [oKaaga v npu oTBeTe Ha AO0MOJIHUTEsIbHble BOMNPOCh!, BO BPEMS 3aLMThl

OTCYTCTBYET BbIBO/.

OTmeTKa «HEYOOBJIETBOPUTEJIbHO» - TeEMa [OOKJ/lada HE€ pacCKpbITa, O6Hapy)KVIBaETC9|
cyuwiecrBeHHOe HernoHnmMmaHme ﬂp06ﬂeMbI.

TemaTuka O0OKNnaaoB BblOoaeTC4d npenonaBaTeJieM, n CTyOeHT BbI6I/IpaeT TEMY
CaMOCTOoATENIbHO B Te4YeHne nepsBbiX ABYyX HeOde b o6yqu|/|$|.

KpuTepumn oueHKM 3HaHUMU Ha dK3aMeHe
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DK3aMeH MOXXeT MPoBOAUTLCS B popMe YyCTHOro ornpoca no bunertam (Bonpocam) uam 6e3
61NeToB, C NpeaBapuTesIbHOM NOArOTOBKOM Un 6e3 NoAroTOBKK, MO YCMOTPEHMIO NpenoaaBaTens.
DK3aMeHaTop BMpaBe 3aJlaBaTb BOMPOCbI CBepx 6uneTa, a TakXe, MOMMMO TeOopPeTU4eCKUX
BOMPOCOB, AaBaTb 3aZla4yyM Mo NporpaMmMe AaHHOro Kypca.

JK3aMeHalUuWoHHble 6uneTbl (BOMPOCHI) YTBep)XXAalTCA Ha 3acefaHun Kadenpbl Wu
noanucbIBalOTCS 3aBedylolwuMm Kadenpon. B bunete n[o/mKHO coaepxaTbCs He Oonee Tpex
BOMpocoB. KoMMiekT 3K3aMeHaUWOHHbIX OuneToB MO AUCUMMJINHE O0/HKEeH coaep»xaTb 20-25
buneTos..

JK3aMeHaTOop MOXKET MNPOCTaBUTb IK3aMeH be3 onpoca nnn cobecenoBaHus TeM CTyaeHTaMm,
KOTOpPble aKTUBHO y4aCTBOBaJZIn B CEMNHAPCKUX 3aHATUAX.

OTMeTKa «OTJ/IMYHO» - CTYOEHT rlyboKo 1 MPoOYHO YCBOWJ BECb MPOrpaMMHbIA MaTepuan,
ncyepnbiBatolle, MocaenoBaTeNlbHO, FPAaMOTHO W JIOTMYECKU CTPOAHO ero usnaraeT, TeCHO
yBSi3blBAa€T TEOPUIO C MpakTuKon. CTydeHT He 3aTpyOHseTcsa C OTBETOM MNpU BUOOU3IMEHEHUU
3aflaHus, cBo6OOHO CMpaBiAeTCs C 3aJ4a4aMu, 3alaHUAMU U APYrUMM BUAAMU NMPUMEHEHUS 3HaHUNR,
NMoKa3blBaeT 3HAHWS 3aKOHOAATEsSIbHOrO WM HOPMATUBHO-TEXHUYECKOro MaTepuasioB, NMpPaBUibHO
060CHOBbLIBAET MPUHATbLIE pelleHns, BRajeeT pPa3HOCTOPOHHUMU HaBbIKaMXM U  MNpuemMaMiu
BbIMOJIHEHUSA NPaKTU4Yecknux paboT, obHapy)XMBaET YMEeHNe CaMoCcToATeIbHO 0606LIaTh 1 u3naraTb
MaTepuas, He gonyckas oLnboK.

OTMeTKa «XOpoLUo» - CTyOeHT TBep[lo 3HaeT MPOrpaMMHbLIA MaTepuas, rpaMmoTHO U MO
CYLLLeCTBY M3/laraeT ero, He [0MNyCKaeT CYLeCTBEHHbIX HETOYHOCTEN B OTBETE Ha BOMPOC, MOXKET
NPaBUIbHO MPUMEHATb TEOpPeTMYECKMe 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/iefoBaTe/IbHOCTb B W3JI0KEHUM MNPOrpaMMHOr0 MaTepuana W UCNbITbiIBaeT
3aTPYyAHEHUS B BbIMOJIHEHUN NMPAKTUYECKUX 3afaHNN.

OTmeTKa «HEeYyOoBJIETBOPUTEJIbHO» = CTYAEHT HE 3HaAET 3HAYNTESIbHOM YacTun nporpaMMHOro
MaTepunasna, AonyckaeT CcyuwecCTBeHHbIe 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

CranbHasa, M.WN. (Mankonckuin rocy 8apCTBEHHbIA TEXHOI0MN-
Yeckunin 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

8.2. lononHuTesIbHaA nurepaTtypa

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

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

MBaHoB, B.I'. Heoprannyeckas xmmmsa. KpaTkuin Kypc :
yyebHoe nocobue / B.l'. BaHoB, O.H. 'eBa ; MockoBCKuii
nefarornyeckuin rocyaapCTBeHHbIN YHUBepCcuTeT. - 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+0A1
025

Endmmos, B.W. OcHoBbl obLuein xumun : y4ebHoe nocobue /
B.N. EncdhrmoB ; MOCKOBCKNI NONTEXHUYECKUIA
YHUBEpPCUTET. - 2-e n3g. - Mocksa : UHOPA-M, 2019. - 256 c. -
(Bbiclwiee obpa3oBaHune- bakanaspuaT). - 36C 3HaHUyM. -
URL: http://znanium.com/catalog/document?id=372542. -
Pe)xum pocTyna: mo nognucke. - bubnuorp.: 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 coefnHeHnNs. Teopusi MoONeKyNAPHbIX
opbuTanen : TecTbl / cocTaButenu: M.M. NeTtposa, E.M.
3yeBa, A.M. Ky3Heuo0B. - Ka3aHb : KazaHCKU HauMoHabHbIN
nccnenoBaTeNlbCKUN TEXHONIOrNYeckuin yHuesepcuteT, 2016. -
44 c. - 5bC IPR Books. - URL:
http://www.iprbookshop.ru/61864.html. - Pexxum pgoctyna: no
noanuncke. - ISBN 2227-8397

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

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

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+095
544
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8.3. NHcbopMaLMOHHO-TEJIEKOMMYHUKALMOHHbIE pecypcbl ceTn «MIHTepHeT»

Znanium.com. ba3oBasa Konnekumsa : 3eKTPOHHO-6ubnnoTeyHaa cuctema : cant / OO0 "Hay4Ho-
nsgatenbckuin ueHTp UHdppa-M". - Mocksa, 2011 - - URL: http://znanium.com/catalog (naTa
o6HoBneHMA: 06.06.2019). - Pexxum gocTyna: oas 3aperucTpmp. nosib3oBaTtesnen. - TekcT:
3NEKTPOHHbIN. ®PoHA DBC hopMmpyeTCsa C y4eTOM BCeX U3MEHeHNI obpa3oBaTesibHbIX CTAaHAAPTOB U
BKJIt0OYaEeT y4ebHuku, yyebHblie nocobus, YMK, MoHorpadgumn, aBTopedepaThl, AuccepTaunm,
3HUMKIONeann, CoBapu U CNpaBoYHUKN, 3aKOHO4ATE/IbHO-HOPMaTUBHbIE OOKYMEHThI,
crneuvanbHble Nepuoanyeckmne n3gaHusa n n3gaHus, BbiNyckaeMble n3gaTtesibCTBaMu 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 Ans BbICLUUX N CPeAHUX CneunanbHbiX y4ebHbiX 3aBeaeHnn, Hay4yHo-
nccnefoBaTeNbCKUX MHCTUTYTOB, Ny6nnyHbIX 6ubnnoTtek, npnobpeTatowmx KOpnopaTUBHLIA AOCTYN
Ons ceomx obyyvatowmxcs, npenogasatenen n T.4. 3bC BkaoYaeT y4ebHyo 1 Hay4yHY0 nutepaTypy
Mo HanpaBJIeHNSAM NOAMOTOBKU BbICLLEr0 1 CpeaHero npogeccnoHanbHoro obpasoBaHus.
http://www.iprbookshop.ru/586.html HaunoHanbHas anekTpoHHasa 6bubnuoTteka (HIB) :
hepepanbHasa rocyfapcTeeHHasa MHMOPMaUNOHHAA cncTtemMa : canT / MUHUCTEPCTBO KyJbTypbl
Poccuiickon ®epepaunmn, Poccuinckas rocygapcTeeHHas 6ubnmoteka. - MockBa, 2004 - - URL:
https://H36.pd/. - Pexxum gocTyna: Ans 3aperncTtpup. nosb3oBaTenen. - TEKCT: 3NEeKTPOHHbIN. HIb -
npoekT Poccuimnckonm rocygapcTtBeHHon bubnnortekn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHas
35eKTpoHHaa bubnmnoteka (HOB) pa3pabaTbiBaeTcsa BegyLLMMmM poccmncknmm bubnmotekamm npum
nopnepxke MuHucTepcTBa KynbTypbl Poccunckon ®epepaunmn. OcHoBHasa uenb HIb - obecneyunTb
csBoboHbIN AOCTYN rpaxkaaHaMm Poccunckon depepaunm Ko BCeEM M3aHHbIM, N3[aBaeMbIM U
XpaHawmMca B poHAaX POCCUNCKUX BNBANOTEK N3JaHUSAM U Hay4YHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB UCTOPUU N KyNbTypbl, 40 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: 3IeKTPOHHbLIN. "... 04HA N3 KPYNHENLWMX B MUPE N BTOpas Nno BesnvmHe
¢doHpoB B Poccunckon degepaumm - CAY>KNT POCCUNCKON KYNbType U HayKe, XpaHuT
HaUMOHaIbHYIO MaMATb, CMOCOBCTBYET 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 3N1EKTPOHHbIX
HOCUTEeNsAX, AOCTYMNHbIX LUNPOKOMY KPYry rnonb3oBaTenen. ExxerogHo PHB nocewaeT okoso 850 ThiC.
yuTaTesien, KOTOpbIM BblAaeTca A0 5 MAH U3faHWin, K ee 2N1eKTPOHHbIM pecypcamM obpallatoTcs 3a
rof cebilwe 10 MAH yAafieHHbIX Nonb3oBaTenen. ... CoXpaHasa KyNbTYPHYIO N UCTOPUYECKYIO
npeeMCcTBEHHOCTb, BEPHOCTb BUBANOTEYHBIM TPaauLMAM, 3aJ10)KEHHbLIM elle B IMnepaTopCcKom
My6nnyHon 6ubnnoteke, PHb cerogHa — coBpeMeHHoe NMHHOPMaLMOHHOE yuYpeXaeHue,
OCHallleHHOoe HoBeNWnM 060pyaoBaHNEM 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: AN 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 NMY6ANKaLMAMN U HbiHE ABNSETCS BeAyLlen 31eKTPoHHON 6ubnmnoTekom Hay4HoOM
nepuoanku Ha pycckom ssbike B Mupe. https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4Has
3/1eKTpOHHasa bubnmnoTteka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
[OoCTyna: AN 3aperncTpup. noibdoBatenen. - TeKCT: 3NeKTPOHHbIN. KnbepJleHnHka - 3To Hay4YHas
3/1eKTpPOHHaa bubnmnoTteka, NOCTPOEHHAs Ha Napaaurme oTKpbiTon Hayku (Open Science),
OCHOBHbIMU 3a4a4aMn KOTOPOW ABASETCSH NONyNApMU3aLnNsa HAYKM U HAYYHOW OEeATENbHOCTH,
06LLeCTBEHHbIN KOHTPOJIb Ka4YeCTBa Hay4HbIX Ny6anKauun, pa3sutmne MeXxanCunnianHapHbIX
nccnenoBaHuin, COBPEMEHHONO MHCTUTYTA HAaYYHON peLeH3nun, NoBbliLLeHne LNTUpPYyeMoCcTun
POCCUINCKON HayKn 1 NOCTpoeHne MHPpPacTpyKTYpbl 3HaHUN. https://cyberleninka.ru/
Meprnoanyeckne n3naHnsa OOCTYMHble obyvaloLwmmca n cotpyaHmkam ®re0Y BO MI'TY no noanucke
M Ha OCHOBaHMWN KOHTPAKTOB U JINLUEH3VOHHbIX cornaweHui. /index.php/resursy/37-periodicheskie-
izdaniya ®efepanbHoe rocygapcTBeHHoe 6iog)KeTHoe ydpexaeHne Haykm Bcepoccuimnckuni

e iE
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WHCTUTYT Hay4YHON N TeXHUYECKOW nHopMaunm Poccninckom akagemmm Hayk (BUHUTU PAH) : canT.
- MockBa, 2019. - URL: http://www.viniti.ru/. - TeKCT: 31eKTPOHHbIN.OCHOBHbLIMUK 3agav4ammn BUHUTN
PAH aBnaiTCA: pa3BUTUE HayYHbIX OCHOB MH(POPMATUKN N UHPOPMALUMOHHBLIX CUCTEM; CO3aHune
WHTEr ppoBaHHbIX NHHPOPMALMOHHbBIX CUCTEM B 06,1aCTV €CTECTBEHHbIX U TEXHUYECKMX HaYK;
nccneposaHue npobnem NCKYCCTBEHHOINO UHTENNEKTa U CO34aHnNe NHTeNNEeKTYalbHbIX
WH(OPMaLMOHHbIX CUCTEM; COBEpPLLUEHCTBOBaHME MeTOL0B NOAFOTOBKN HAaY4YHOWN U TEXHUYECKON
nHopMaumun n gpyrue. http://www.viniti.ru/ BcepocCumnckmin Hay4yHo-nccnenoBaTebCKUn MHCTUTYT
ceptudukaunm (BHUNC) : cant. - MockBa, 2001. - . - URL: https://www.vniis.ru/. - TekcT:
INEKTPOHHBIN.MIHCTUTYT npoBoAUT paboTy Mo cTaHAapTM3aLUM B arporpoMbILLIIEHHOM KOMMJeKce,
B 06nacTu anekTpoobopynoBaHuA, TEKCTULHON N NIErKOW NMPOMbILLIIEHHOCTN, CPEACTB
WHANBMAYANbHOW 3alMThl, B chepe yCayr, a TakKe B 06/1aCTV OLLEHKN COOTBETCTBUA CUCTEM
MeHep)xMeHTa u IT -TexHonorun. https://www.vniis.ru/ Znanium.com. ba3oBasa Konnekuuns :
3NEKTPOHHO-6nbnnoTeyHasa cuctema : cant / OO0 "Hay4yHo-uspgatenscknm ueHtp NHppa-M". -
MockBa, 2011 - - URL: http://znanium.com/catalog (gaTa o6HoBNeHUA: 06.06.2019). - Pexxum
[oCcTyna: ANs 3aperucTpup. nosib3doBaTesien. - TEKCT: 31eKTPOHHbIN. ®oHa DBC dopmumpyeTtcs ¢
y4eTOM BCex namMmeHeHunn obpasoBaTesibHbIX CTaHAAPTOB U BKJItOYaeT y4ebHukn, ydyebHole nocobus,
YMK, MmoHorpacdumn, asTopedepaThl, guccepTaumun, SHUUKIIONEINN, CJI0BapU N CNPaBOYHUKHN,
3aKOHOJaTesIbHO-HOPMaTUBHbIE AOKYMEHTHI, CelnabHble Nnepnoamvyeckme nsgaHna n usfaHus,
BblMyCKaeMble nsgaTenbCcTBaMn By30B. http://znanium.com/catalog/ HaunoHanbHas anekTpoHHas
bunbnnoteka (H3B) : penepanbHaa rocygapcTeeHHas MHOOPMaLUMOHHAA cucTema : CanT /
MunHncTepcTBO KyNbTYypbl Poccuinckon denepauumun, Poccuinckas rocynapcreeHHas bubnuoreka. -
MockBa, 2004 - - URL: https://H36.pdp/. - PexXxum gocTyna: Ans 3aperncTtpup. nonb3oBaTenen. -
TeKCT: 3N1eKTPOHHbIN. H3b - npoekT Poccuinckonm rocygapcrteeHHon 6ubnnotekn. HadmHasa c 2004 r.
MpoekT HaunoHanbHasa 351eKTpoHHas bubnnoteka (H3B) pa3pabaTbiBaeTcsa BegyLLmMm
poccnnckummn 6ubnnotekamm npu nogaepxke MMHNCTEpPCTBa KynbTypbl Poccuinckon degepaumn.
OcHoBHas uenb HOb - obecneunTb cBOBOAHBLIN AOCTYN rpakaaHam Poccuiickon depepaunm Ko BCeEM
N30aHHbIM, N30aBaeMbIM U XPaHALWNMCS B POHAAX POCCUNCKUX BUBINOTEK N30aHNSAM N HAayYHbIM
paboTaM, - OT KHMXKHbIX NaMSATHUKOB UCTOPUN U KYNbTYPbl, 0O HOBENLLUNX aBTOPCKUX
nponssegeHnin. B HacToswwee Bpemsa npoekT H3b BkatovaeT 6osee 1.660.000 371€KTPOHHbIX KHUT,
6onee 33.000.000 3anucein kaTanoros.POCCUNCKASA HALMOHANBbHASA BUBJINOTEKA (PHB) : canT /
Poccuinckas HaumoHanbHasa bubnuoTeka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxnm
JOoCTyna: ANAa 3aperncTpup. nob3oBaTtesien. - TeKCT: 3N1eKTPOHHbIN. "... 04HA N3 KPYNHENLnX B
MUpe 1 BTOopas No BennymHe oHOoB B Poccnnckon depepaunm - Cy>XuUT pOCCUNCKON KynbType U
HayKe, XpPaHUT HaLWOHANbHYI0O NaMATb, CNOCOBCTBYET MPOCBELLEHUIO Hacenawmx Poccmio Hapoaos
N pacnpoCTpaHeHUIo naen rymaHmsMa. ... B ponpax bubnmorekun xpanntca 6onee 38,6 MH 3K3.
NPOn3BeAEHNN NeYaTU N NHbIX NHPOPMALMOHHbLIX PECYPCOB, B TOM YNCSIE N Ha JIEKTPOHHbIX
HOCUTenAX, AOCTYMHbIX LUMPOKOMY KpPYry nosb3oBaTtesien. ExxerogHo PHB nocewaeT okoso 850 ThIC.
ynTaTesNien, KOTOPbLIM BblAaeTca A0 5 MAH U3gaHuin, K ee 3N1eKTPOHHbLIM pecypcaM obpallatoTcs 3a
ron cebiwe 10 MAH yAoasieHHbIX Nofib3oBaTesnen. ... CoxpaHsaa KynbTYPHY N UCTOPUYECKYIO
NnpeeMCcTBEHHOCTb, BEPHOCTb BUB/INOTEYHBIM TPaanLNAM, 3aJI0)KEHHbLIM elle B IMnepaTopCKon
My6nnyHon 6mubnnoteke, PHb cerogHa — coBpeMeHHoe NHMOPMaLMOHHOE yyYpexXxaeHue,
OCHallleHHoe HoBenwWwuM obopyoBaHNEM U CBOEBPEMEHHO OTBeYatoLlee 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: Ana 3aperncTpup. nonb3oBatenen. - TeKCT:
9NEeKTPOHHbIN. MnaTopma eLIBRARY.RU 6bina co3paHa B 1999 roay no nHuumatnee POCCUMNCKOro
hoHpa hyHAaMeHTasbHbIX UCCefoBaHNN ANnsa obecrnevyeHns POCCUNCKUM YHEHBIM 3NTEKTPOHHOIO
0O0CTyna K BeAYLLUMUM MHOCTPaHHbLIM Hay4YHbIM nsgaHusam. C 2005 roga eLIBRARY.RU Havana paboTy C
PYCCKOA3bIYHbIMUK NMY6INKaLNAMN U HbIHE ABNSIETCS BeaAyLllen 31eKTPoHHON 6ubnmnoTekon Hay4yHowm
nepuoanKmn Ha pycckom s3blke 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.
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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
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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:
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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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