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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noarotoBku (cneumanbHocTn) 38.05.02 Tamo>XeHHOe Oeso

CocTaBuTesnib pabouyer nporpamMMmsi:

JoueHT Kadhenpbl XMMUn 1 MoanncaHo npocton 30 CTtanbHaa MapuHa NnbWHWYHA
PU3UKO-XMUYECKNX METOLOB 15.09.2025
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:

15.09.2025 MoanwucaHo npocton 3l MonoBa AHrennHa AnekceeBHa
15.09.2025
(noanwnce) (®.1.0.)
CornacoBsaHo:

PykosoauTtens OMOTI
3aBeAYOWNIA BbiMyCKatoLen

Kahenpon
Mo HamnpaB/IEHWIO NOAFOTOBKM
(cneymanbHOCTN)
22.09.2025 MoanncaHo npocTton 3 Ta3oBa 3apeTa TanbbueBHa
22.09.2025
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHne noApa3feneHuns)
15.09.2025 MoanucaHo npocton 3l N. 5. bepbepbsaH
15.09.2025

(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.

chopMupoBaTb TeOpeTUYeCKMn PyHOaMeHT COBPEMEHHOW XUMUU KakK enMHOW, JIOrnYecKin
CBA3aHHOW CUCTEMBI;

* PaclIMPUTb 1 3aKpennTb 6a3oBble MOHATUS XUMUN, HeobXxoAMMble AN AalbHeNLWwero n3y4yeHns
pa3NyHbIX 061acTell eCTeCTBO3HAHMS;

- chopMMpPOBaTb YMEHUS N HaBbIKWU 3KCMepUMeHTalbHOW paboTel, camocTosATeNlbHON paboThl C
Hay4YHO-TEeXHNYECKON NNTepaTypon;

* Pa3BUTb cnocobHoCTM K TBOp4YeCTBYy, B TOM Hucne K Hay‘-{HO-VICCJ'Ie,D,OBaTEJ'IbCKOVI 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)

OvcunnanHa BXoAUT B NepeyeHb KypcoB 6a30B0o1 YacTu yyebHoro nnaHa.

OucunnnnHa Boopy>XaeT NOHATUNHBLIM N KaTEropuHbIM annapaToM Mo 3TOW OTPac/n 3HAHUN
N COOTBETCTBYIOLWEN TEPMUHOSIOrMEN, NMPUMeEHSeMOoN B oTpacan. OHa HenocpenCTBEHHO CBSA3aHa C
ANcuUNnInHaMn: opraHmyeckas XMMnUsa TaMOXXEHHO-KOHTPOJIMPYEMBbIX Fpyrnn TOBapoB, 3KCNepTu3a
rpynn OOHOPOAHOW NPOAYKUMW, WAeHTU(hMnKauma wn BbisBAeHNe ¢albCcndukaumm TOBapoOs,
NOeHTUPUKaUna B3pbiBYaTbIX BeLWEeCTB W HAPKOTUKOB, YTO [AéT BO3MOXHOCTb paclunpeHus
MOJIyYEHHbIX 3HAHWUW, YMEHNIN N HAaBbIKOB A1 YCMEeLWHON NPodeCcCMOHaIbHON AeATEeNbHOCTU 1 (1n)
npogoJi»KeHnsa npodeccuoHanbHoOro obpasoBaHusa B MarmcTpaTtype.
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3. NepeyeHb NIaHUPYEMbDIX pe3ysbTaTOB 00y4YeHusa No aucuuniamHe

(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

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

YK-1.1 AHanusnpyeT 3agavy, Bblaensas ee 6a3osble cocTasasome,

ocyullecTBndeT AeKOMMNO3NLNIO 3aa4qyn

YK-1.2 HaxoanT n KpUTNYeCckn aHannsnpyeTt nHpopmaLluio,

HeoﬁXO,D.VIMyIO ANna peweHna rMoCTaBJIEHHOM 3afa4u

YK-1.3 PaccMmaTpuBaeT BO3MOXHbIE BapuaHThbl PeLLleHns 3aga4n,

oLleHunBasa X JOCTOUHCTBA U HEAOCTATKU

YK-1.4 [pamMOTHO, IOFNYHO, apryMeHTUPOBaHHO hopMupyeT

cobcTBEHHbIE CY)XAEHUS N OLeHKU. OTAnYaeT hakTbl OT
MHEHWI, MHTEepNpeTaunn, OLEHOK U T.4. B PaCCYy)XAEHUAX
OPYruX YHYaCTHUKOB OEATENbHOCTMU

YK-1.5 OnpepenseT n oueHMBaeT NOC/IeACTBUSA BO3MOXHbIX

peLueHnn 3a8a4m
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian

TPYAOEMKOCTb AUCLUUNJINHLI

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

DOopMbl KOHTpONA Bupabl 3aHATUN UToro 3.e.
(konuyecTBo) YyacoB
9K KoHTp Jlek Ja6 KPAT |KoHTpon CP
b
Kypcl [Cem.1 1 1 17 34 0.35 35.65 57 144 4
O6beM AMCUUNANHBLI U BUObl y4ebHo paboThl Mo 3a04HON dhopMe 0byveHus.
DOopMbl KOHTpONA Bupabl 3aHATUN UToro 3.e.
(konuyecTso) Yyacos
K KoHTp Jlexk Jla6 KPAT |KoHTpon CP
b
Kypcl [Cem.1 1 1 6 8 0.35 8.65 121 144
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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 Hepenam cemecTpa),

NPOMEe>XyTO4HOMN

aTTectauum (no

ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12

1 OCHOBHbIe KJ1aCcCbl HEOPraHNYeCKNUX CoOeANHEHMNN. 1-2 2 4 6 Bavu-onpoc. OT4yeT no
nabopaTtopHoi paboTe.
O6cyxaeHne ooKNagos.

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 [MpoBepka pomallHero

Xumunyeckoe paBHoBecue. 3afgaHusa. OT4yeT nNo
nabopaTtopHon paboTe.

1 PacTBopbl 1 nX xapakTepuctuka. Teopusa 7-8 P 4 6 Bavu-onpoc. OT4yeT Nno

3NEeKTPONNTU-4eCcKon amuccoumnaunm. CunbHble 1 nabopaTtopHoi paboTe.
cnabble 3N1eKTPOINTHI. O6cy>xaeHne [OoKIanos.

1 PaBHOBecue B pacTBopax rugponusyrowmxca conen n | 9-10 P 4 6 [MpoBepka AomallHero

B ByhepHbIx pacTBOpax. 3afgaHusa. OT4yeT nNo
nabopaTtopHon paboTe.

1 KomnieKkcHble coegnHeHus. 11-12 2 4 6 Bnnu-onpoc. OT4eT no
nabopaTtopHoi paboTe.
O6cyxaeHne ooKNagos.

1 OKNCANTENbHO-BOCCTAaHOBUTE/IbHbIE MPOLLECChl U NX 13-14 P 4 6 Bavu-onpoc. OT4yeT no

XapakKTepucTuka. nabopaTtopHoi paboTe.
Ob6cyxaeHne ooKNagos.
1 DNeKTposInN3 pacTBOPOB M pacrnjaBoB. YpaBHeHMe 15 P 4 6 [MpoBepka AomallHero
HepHcTa. Koppo3ua meTannos. 3apaHusa. OT4yeT no
nabopaTtopHon paboTe.

1 O6uime cBoNCTBa MeTasJIOB 1 HEMETAJJIOB. 16 1 2 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 DNEeKTPOJIN3 PaCTBOPOB M pacrnaBoB. YpaBHeHUe HepHcTa. Koppo3nsa MeTansios. 1 1 12
1 Obuw e cBOWCTBA METaJIJIOB U HEMETAJJI0B. 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 MKYB-8.1; MNMKYB-8.2; 3HaTb: COCTaB Ka)Xaoro Cnang-nekuus, Jlekumns-
HeopraHn4ecKunx HeopraHuyeckux sewects. |[lKYB-8.3; YK-1.4; YK-1.3; Ksacca BeLecTs, becena
CcoeiNHEHUN. Okcupbl: cocTas, cTpoeHune, | YK-1.2; YK-1.1; YK-1.5; Knaccngukaumto,
CBOWCTBA, NMoJly4yeHune, dusnHeckne n xmmMmmyeckmne
HOMeEHKaTypa; KNCNOTbI: CBOWNCTBaA. YMeTb:
CcoCTaB, CTpPOeHMe, COCTaBNATb POPMY bl
CBOWCTBA, NMoJly4yeHune, BeLLLeCTB U ypaBHeEHUA
HOMeHKaTypa; XMMUYECKNX peakLumnii,
rMapoKCUAbI: COCTaB, XapaKTepusyoLmnx
CTpOeHue, CBONCTBA, XMMUYecKne CBONCTBa 1
rnony4yeHune, HOMeHKNaTypa; cnocobbl nonyyvyeHus.
CONKN: COCTaB, CTPOEHMe, BnapeTb: HaBblkaMu
CBOWCTBA, NMoJly4yeHune, 0606LeHNa Nony4eHHoM
HOMeHKaTypa. WHopmMaunu.
1 CTpoeHune atoMa un CTpoeHune atoMa un MKYB-8.2; MNMKYB-8.3; 3HaTb: OCHOBHbIE Cnanp-nekuuns, Jlekumns-
nepmoan4yeckuii 3aKoH. nepmoan4yeckuii 3aKoH. MNKYB-8.1; YK-1.5; YK-1.4; MOJIOXKEHNS 3aKOHOB becena
OCHOBHbIEe MOHATUSA O OCHOBHble YK-1.3; KBaHTOBOW MEXaHUKMN,
XVMNYECKON CBA3N. KONIMYeCTBEHHbIe KBaHTOBbIE YNC/1a, 3aKOHbI
XapaKTepuCcTUKn aToma. 3anoJIHeHNA 31eKTpoHamMu
KBaHTOBO-rpagunyeckne 3N1EKTPOHHbIX YPOBHEN;
(hOpMyJibl 371EMEHTOB. pPa3HOBUAHOCTUN CBSA3EN 1
MNeproanyeckas cuctema, NX XapaKTepucTukn. YmeTb:
KaK rpaguyeckoe pasnuyaTb Nnepmnoabl,
oTpakeHne rpynnbl, NOArpynnsbl,
nepmoamn4ecKoro 3akoHa. cemMelncTBa 3/1eMEHTOB;
Buabl XMMnyeckom cBa3n n COCTaB/IATb KBAHTOBO-
CTpOEeHMe MOoNeKyn. rpadguyeckue chopmysbl
KoBasileHTHas CBA3b: 3/1eMEHTOB; COCTaBAATb
rnonsipHas, HernonsapHasa n 3/IeKTPOHHbIE U
NX XapaKTePUCTUKMN, CTPYKTYpPHbIe hOpMy bl U
obpa3oBaHue CBA3N. n3obpaxxaTb
NoHHas cBA3b. MPOCTPaHCTBEHHOe
MeTannnyeckas cBf3b. CTPOEeHMe MOoNeKyn.
BopoponHas cBA3b. BnapeTb: HaBblkaMu cbopa
M aHajn3a nHgopmMaumu.
1 JHepreTnka n KNHeTUKa OcHoOBHble 3akoHOMepHOoCTH | YK-1.3; YK-1.4; YK-1.5; 3HaTb: Npouecchl Cnang-nekuus, Jlekums-

XNMNYeCKnX npoLeccos.
XnMmn4yeckoe paBHoBecue.

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

MKYB-8.3; YK-1.1; YK-1.2;

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

becena
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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 WaTense.
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.

MKYB-8.2; MKYB-8.1;
MKYB-8.3; YK-1.3; YK-1.5;

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.

MKYB-8.3; YK-1.1; YK-1.2;
YK-1.3; YK-1.4; YK-1.5;

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.

MKYB-8.1; MNKYB-8.2;
MKYB-8.3; YK-1.3; YK-1.4;
YK-1.5;

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

Cnanpg-nekums

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

MKYB-8.3; MKYB-8.1;
MKYB-8.2; YK-1.1; YK-1.2;
YK-1.5; YK-1.3; YK-1.4;

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
BOCCTAHOBUTEN.
DNeKTpOoSIn3 pacTBOPOB U CyLLHOCTb 3J1eKTposn3a. MKYB-8.1; NKYB-8.2; 3HaTb: NpaBuna pa3paakn | Cnang-nekuuns
pacnnasoB. YpaBHeHUue DNeKTPOoIn3 pacrnjaBoB U MKYB-8.3; YK-1.5; YK-1.4; MOHOB Ha KaTohe u aHoAe,
HepHcTa. Koppo3us pacTBOPOB. 3aKOHbI CTaHOapTHbIE 3JIeKTPOAHbIe
MeTaJl0B. 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
MeTannoB. Koppo3us CXEMbl pa3/INYHbIX TUMOB
MeTaJlsIoB. KOpPpO3MKN MeTasoB.
BnageTtb: HaBblKaMu
COCTaB/IEHUA NPOCTENLINX
rasibBaHNYeCKMX
3JIEMEHTOB.
Ob6uine cBONCTBA MeTa0B MeTannbl u ux BaxxHenwmne |[MKYB-8.1; NMKYB-8.2; 3HaTb: NONOXKeHne Cnanpg-nekuus, Jlekumns-
M HeMeTaJlJ10B. coeiIHeHNA. MKYB-8.3; YK-1.1; YK-1.2; MeTassIoB 1 HeMeTansnoB B | becepa
XapakTepuctmka metannos |YK-1.4; YK-1.3; YK-1.5; nepnoan4yeckon cucteme n
rNaBHbIX N MOBOYHbIX CTPOEHME UX aTOMOB.
noarpynn: ocobeHHoCcTn 0OcobeHHOCTN CTPOEeHMUS
CTpPOEHUs aTOMOB aTOMOB 3/IEMEHTOB
MeTaJIJIOB FaBHbIX rNaBHbIX N MOBOYHbIX
nogrpynn. HemeTanibl N nx noarpynn. Ymersb:
Ba)kKHeWLwmne coeanHeHuns. COCTaB/IATb YpaBHEHUSA
DU3nNYeCcKne N xmMmmyeckmne XUMNYECKUX peakuun,
CBOMCTBa HEMETaJIJI0B. XapaKTepu3yoLmnx
[MonoXxeHns HeMeTasJIoB B Ccnocobbl X NONYyYEeHUs 1
nepuoanyeckon cucteme. cBoucTBa. BnapeTb:
Mony4yeHne HemeTaNsoB. HaBblKaMU BbINOJIHEHUSA
XUMUYECKNX peakLuunii,
XapaKTepU3yLWmx nx
CBOMCTBA.
MpomMexyTo4Has
aTTecTauusa: 3K3aMeH B
yCTHOW hopMe.
NTOrO: 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
0o®0 390 0390
1 2 3 4 5 6
1 OCHOBHbIEe KJ1TaCCbl HEOPraHN4YecKux Knaccbl HeOpraHM4YeCKux BeLLeCTB: OKCUAbI, OCHOBaHUSA, KUCOThI, CONN. IKCKYpCcua «Bnabl 4 1

13/57




Cem

Ne paspena pUCUUNUHDbI

HauMeHoBaHue nabopaTtopHbix paboTt

06bem B yacax

[o]::]e) 390 0390
1 2 3 4 5 6
CoefNHEHNN. XMMUYECKMX peakumin, X NCMoSib30BaHMe B MPOMbILLIIEHHOCTU» (nabopaTopun KOHTpoNs
KayecTBa rotosoun npoaykumm Ha 000 «MIK» lNMneBoBapeHHbIN 3aBo4 Mankonckuin).
1 CTpoeHne aToMa 1 NepruoamnyecKnin 3aKoH. KBaHTOBO-rpacunyeckmne hopmMybl passiniyHbiX aTOMOB. IIEKTPOHHbIE, CTPYKTYpPHbIE U 4
OCHOBHbIE MOHATUA O XMMUYECKON CBA3N. MPOCTPaHCTBEHHbIE YOPMY bl MONeKy. Kpyrbii cTon «MeHaeneeBckne YTeHus».
1 SHepreTnka n KUHeTUKa XMMNYeCKnx TepMoOMHaMMYeckmne pacHeTbl MO YPaBHEHUAM XMMUYECKUX peakuMin: SHTaNbNns, SHTPONnS, 4 1
rnpoLeccoB. XMMn4yeckoe paBHoBecue. SHeprusa MNb6ca. CKOPOCTb XMMUYECKUX PeakLi, XMMNYeCckoe paBHOBECKE.
1 PacTBoOpbl N NX xapakTepuctuka. Teopus MpuroToBaeHne pacTBOPOB Pa3/IMYHON KOHLUEHTpPaLMN. 4 1
3N1eKTpoNnTU-4eckon auccoumaummn. CnibHble n
cnabble 3/1eKTPOSINTHI.
1 PaBHOBecune B pacTBopax rmapoaunsyoLLnxcs Fmaponus conen. OnpepenexHne pH 6ythepHbIX pacTBOPOB. 4 1
conen n B bydepHbIX pacTBOpax.
1 KoMnieKCHble coeauHeHNs. KoopAnHauNOHHbIE COeANHEHUNS. 4 1
1 OKNCANTENbHO-BOCCTAHOBUTE bHBbIE NMpoLecchl | OKUCANTENbHO-BOCCTAHOBUTE/bHBIE PeaKLUK. 4 1
N NX XapakTepuCcTuKa.
1 D1eKTPoN3 pacTBOPOB U pacnsiaBoB. SNeKTPOosIN3 pacTBOPOB M pacrnjiaBoB CONeNn. 2 1
YpaBHeHune HepHcTa. Koppo3uns MeTasios.
1 Ob6Lme cBOMCTBa MeTaJIJIOB U HEMETaJ1J10B. MeTansbl 1 HEMeTasJbl, X CBONCTBA. 4 1
1 [MpoMeXxyTo4yHaa aTTecTaumnsa: 3K3amMeH B
yCTHOM dhopMe.
NTOro: 34 8

5.7. MpuMepHas TeMaTUKa KYPCOBbIX 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
1 OCHOBHbIe KJ1acCbl HEOPraHNYeCKNX [eHeTn4yeckasn CBA3b: COCTaBJIEHME CXeM. 2 6 9
COeJIHEHNN. Hepens
1 CTpoeHve aToMa 1 NepnoamnyecKnin 3aKoH. XapaKTepucTrkKa 3/IeMEHTOB MO MOJIOXKEHWNIO B MEpPUOANYeCcKon cucTeme. 4 6 16
OCHOBHbIE€ MOHATUSA O XUMNYECKOW CBA3M. OnpepenieHve Buaa CBSA3N B pa3/INYHbIX COeUHEHNAX. Hepens
1 JHepreTnka n KUHeTUKa XMMNYECKNX PelleHmne pacyeTHbIX 3aaa4y. PeweHne 3aga4y Ha onpeaesieHne CKopocTu n 6 6 16
rnpoueccos. XMMn4eckoe paBHoBecCKe. CMeLleHne XMMNYecKoro paBHoBeCus. Hepens
1 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.
1 PaBHOBecue B pacTBopax rmaposn3yoLnxcs CocTaBrieHMe CXeM pas/inyHblX TUNOB rmaposan3sa. PelleHre 3agay Ha onpegeneHue 10 6 16
conen n B bydhepHbIX pacTBOpax. pH 6ydepHbIX pacTBOPOB. Hepens
1 KoMneKcHble coeanHeHus. BbinosiHeHMe 3ajaHnin Ha onpeaeneHne CTPYKTYPbl KOMMNEKCHbIX COeQUHEHNN. 12 6 11
PelleHune 3a8a4 Ha HaxoXAeHNe KOHCTaHTbl YCTONYUBOCTU. Hepens
1 OKNCINTESIbHO-BOCCTaHOBUTENbHbIE NpoLecchl | OKUCINTESIbHO-BOCCTaHOBUTEIbHbIE NPOLLECCHI U NX XapaKTepucTuka. 14 6 12
N NX XapakTepuCTuKa. Hepens
1 D1eKTPoIn3 pacTBOPOB U pacnsiaBoB. DNeKTpOosIn3 pacTBOPOB M pacnsaBoB. YpaBHeHne HepHcTa. Koppo3nsa MeTansnos. 15 6 12
YpaBHeHVe HepHcTa. Koppo3us MeTasi1oB. Hepensa
1 O6Luine CBOMCTBA MeTaslJIOB U HEMETaslJIoB. O6Lve CBONCTBA MeTaslJIoB M HEMETaJIJI0B. 16 9 13
Hepens
1 [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- 11.2025 ®I'bOY BO «MI'TY». |MeHaeneeBCcKue YTeHUS. Kpyrnbin cton CtanbHas M.N. MNKYB-8.2; YK-1.5; YK-1.4;
nccnenoBaTesibckas u (vHoMBMAYyanbHO- YK-1.3; MKYB-8.3; YK-1.2;
Hay4Ho-uccnegoBaTesibCcKas rpynnosas). YK-1.1;

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

54(07) X 46 XnuMunsa. PyKoBOACTBO A1 CAaMOCTOATESIbHOM
paboTbl cTyaeHTOB, Y. 1 : y4ebHO-MeTOANYECKoe nocobue /
MunHobpHaykn Poccnn, ®rbOY BO Mankon. roc. TeXHO. YH-T
; coctautenn: CtanbHas M.U., Cnyko H.O. - Mainkon : 6/u,
2023. - 70 c. - MNpwnn.: c. 64-69. - bubnnorp.: c. 6-7 (8 Ha3B.)

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

54(07) C 41 Cunyko, H.O. (Mankonckuin rocyfapCTBEHHbIN
TEXHOJIOrNYEeCKUIA YHUBEPCUTET). Xumus : y4yebHoe nocobue /
H.O. Cnyko, M.WN. CtanbHas. - Mankon : Marapux O.T., 2017.
- 300 c. - Mpwun.: c. 281-293. - 3b Hb MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2100048756. -
PexxmM pgocTyna: 418 aBTOPM30B. NOJsb30OBaTeNeN. -
Bubnunorp.: c. 280 (24 Ha3B.). - ISBN 978-5-91692-442-8

http://lib.mkgtu.ru:8002/libdata.php?id=2100048756&DOK=0
7A8DC&BASE=000530

CtanbHas, M.U. (Mankonckui rocyfapCTBEHHbIN
TEXHOJIOrnYecknin yHmBepcuTeT). JlTabopaTOpHbIN NPaKTUKYM
Mo XMMUK [INeKTPOHHbIN pe-cypc] : y4ebHoe nocobue / M.U.
CranbHasg. - Mankon : b.u, 2021. - 104 c.

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

54(07) N1 12 NabopaTopHbIA NPAaKTUKYM MO XUMUN : METOS,
nocobue ana cTyaeHToB 1 Kypca 04HOM U 3a04HON hopMm
obyyeHuns / Mankon. roc. TexHon. uH-T, Kad. obw. un
HeopraH. xumum ; [cocT.: T.UN. CugopuHa, 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

54(07) X 46 XuMuns. PyKoBOoACTBO A1 CAaMOCTOATESIbHOM
paboTbl cTyaeHTOoB, Y. 1 : y4ebHO-MeTOANYECKoe nocobue /
MunHo6pHaykn Poccun, ®rbOY BO Mankon. roc. TeXHO. YH-T
; coctaButenun: CtanbHas M.U., Cnyko H.O. - Mainkon : 6/u,
2023. - 70 c. - MNpwnn.: c. 64-69. - bubnnorp.: c. 6-7 (8 Ha3B.)

http://lib.mkgtu.ru:8002/libdata.php?id=2100052431

6.2. JiuTepaTtypa ANA CaMOCTOATENIbHOW paboT

HasBaHue

CcblsIKa

My3akos, C. A. Obwwas xumms. NMpakTN4ecknin Kypc : y4ebHuk
1 npakTnukym ana sy3sos / C. A. Ny3akos, B. A. lonkos, A. A.
dununnosa. — 5-e n3ga., nepepab. n gon. — MockBa :
M3paTenbcTBo KOpanT, 2025. — 244 c. — (Bbicwee
obpasoBaHue). — ISBN 978-5-534-09473-2. — TeKcT :
3NEKTPOHHbIN // Obpa3oBaTenbHas nnaTgopma tOpanT
[canT]. — URL: https://urait.ru/bcode/556673

https://urait.ru/bcode/556673

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

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

lN'ycakoBa, H. B. TexHocdhepHas 6e30nacHOCTb: pn3nKo-
XMMUYECKMe npouecchl B TexHocdepe : y4ebHoe nocobue / H.
B. N'ycakoBa. — Mocksa : UH®PA-M, 2023. — 185 c. —
(Bbiclwee obpa3oBaHue). — DOI 10.12737/10267. - ISBN
978-5-16-018747-1. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/2053224

https://znanium.ru/catalog/document?id=429640

KoMnneKcHble coeanHeHns. Teopms MONEKYJIAPHBIX
opbuTanen : TecTbl / cocTaBuTenun: M.M. NeTtposa, E.M.
3yeBa, A.M. Ky3HeLo0B. - Ka3zaHb : Ka3aHCKUI HauMOHabHbIN
nccnenoBaTesIbCKUA TEXHON0Orn4Yecknmm yHmsepcuteT, 2016. -
44 c. - 9bC IPR Books. - URL:
http://www.iprbookshop.ru/61864.html. - Pexxum pocTtyna: no
noanucke. - ISBN 2227-8397

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

FnuHka, H. J1. O6wasa xumns : y4ebHuk ans sysos / H. J1.
[nuHKa ; non pepakunen B. A. Nonkosa, A. B. babkosa. —
20-e n3g., nepepab. n gon. — Mocksa : i3gaTtenbcTBo
KOpanT, 2025. — 717 c. — (Bbicwee obpa3zoBaHme). — ISBN
978-5-534-19092-2. — TeKCT : 3N1eKTPOHHbIN //
Obpa3oBaTenbHasa nnaTdopma KOpanT [canT]. — URL:
https://urait.ru/bcode/569090

https://urait.ru/bcode/569090

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+029
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HasBaHue CcblsIKa

nocobue / H.J1. FnuHka. - U3a. cTep. - MockBa : KHOPYC, 6C8
2012. - 752 c. - Npun.: c. 721-724. - 3b Hb MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2000019621. -
PexxuMm pocTyna: cogepr>kaHue. - bubnuorp.: c. 725-726 (41
Ha3B.). - IMeH. yKa3.: c. 727-728. - NpenM. yka3s.: c. 729-746.
- ISBN 978-5-406-02149-1

Y4yebHO-MeTOANYECKNE MaTEpPUabl 418 CaMOCTOATENbHON paboThl 00yYaowmxcs n3 Yyncna
WHBaNA0B N NNL, C OFpaHUYEHHbLIMM BO3MOXKHOCTAMU 340poBbA (OB3) npenocTtaBnsatoTcsa B popmax,
afanTMPOBaHHbIX K OFrPaHUYeHNAM NX 340PO0BbA U BOCMPUATUS MHOpMaLmn:

ONs VL C HapyLWeHWAMUN 3peHuns:

B MevyaTHoM hopMe yBEeIMYEHHbIM LLUPUGTOM,
B popMe 3/1IeKTPOHHOr0 JOKYMEHTa,

e B (hopmMe ayaunocpanna,

B ne4vyaTHon hopMe Ha s3blke bpanns.

Ona nuy c HapyLWeHMsSMN cnyxa:

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

Ons nuy Cc HapyLweHWSMU OMOPHO-ABUraTeNbHOro anmnapaTa:
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

3Tanbl hOpMMPOBaAHMA KOMNETEHLLUMN HaumeHoBaHue y4yebHbIx
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUUNJINH,
(e L:>To) 390 03%0 cdopmMupyoue
KOMMNeTeHLMUM B npouecce
OCBOEHMUSA
obpaszoBaTenbHOM
nporpamMmbl
YK-1.1 AHanu3npyeT 3agady, Bblaenss ee 6a3oBble COCTaBAAOLWME, OCYLLECTBASET AEKOMMNO3ULMIO 3a4a4um
10 11 MogroToBka K npouenype
3alNThl 1 3aWmMTa
BbIMYCKHOMN
KBannnKaLMoHHoM paboTbl
10 11 MoproToBka K caave u caadva
rocyapCTBEHHOIr0 3K3aMeHa
4 5 ObLnn MeHeaXMeHT
8 10 Hay4Ho-nccnepnosaTenbckas
paboTa
2 4 MpakTuka nNo nosy4eHuto

nepBuUYHbIX HaBbIKOB Hay4HO-
nccaegoBaTenbCckon paboThl

8 9 YnpaBneHne TaMo)XKeHHbIMU
opraHamm

5 6 TaMOXXEHHbIN MEHEAXKMEHT

3 4 OCHOBbLI CACTEMHOI0 aHaAn3a

1 1 XnumMnga

23 23 MaTemaTuka

1 1 dunococus

YK-1.2 HaxoguT n KpUTUYHECKN aHaM3npyeT nHpopMaumo, HeobxoAnMyo A5 pelleHns NoCTaBJeHHON 3a4a4um

4 5 06N MEHEO)KMEHT

10 11 MogroToBka K npouenype
3alNThl 1 3aWmMTa
BbIMYCKHOMN
KBaaNUKaLMoHHOM paboTbl

10 11 MogroToBka K coave u caada
rocyapCTBEHHOIr0 3K3aMeHa

8 10 Hay4Ho-nccneposaTtenbckas
paboTa

2 4 MpaKTnka no nosiy4eHuto
NepPBUYHbBIX HAaBbIKOB Hay4HO-
nccnenoBaTenbckon paboThl

7 7 MNcuxonornsa ynpasaeHns

7 7 3TUKa rocygapCTBEHHOMN
cnyx6bl 1 rocyiapCTBEHHOMO
cayxaliero

2 3 OCHOBbI Hay4HbIX
nccaenoBaHum

8 9 YnpaBneHne TaMOXXeHHbIMN
opraHamm

5 6 TaMOXXEHHbIN MEHEIXKMEHT

3 4 OCHOBbI CUCTEMHOI0 aHaJin3a

1 1 Xumus

23 23 MaTemaTuka

YK-1.3 PaccmaTpuBaeT BO3MOXXHblE€ BapMaHThbl peLleHUs 3a4a4du, oLeHnBas nx AOCTOMHCTBA U HEAOCTaTKn

4 5 ObLnn MeHeaXMeHT

10 11 MoaroToBKa K npouenype
3aWnThl 1 3aWmTa
BbIMYCKHOWN
KBaAnunKaLnoHHom paboTsl

10 11 MoproTtoBka K caave u caadva
rocyfapCTBEHHOr0 3K3aMeHa

8 10 Hay4Ho-nccnepnosaTtenbckas
paboTa

2 4 MpakTuka No nosy4eHuto
MepBUYHbIX HaBbIKOB Hay4HO-
nccaegoBaTenbCckon paboThl

8 9 YnpaBneHne TaMo)XeHHbIMU
opraHamu

5 6 TaMOXXEHHbIN MEHEAXKMEHT
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMMNeTeHLUMM B npouecce
OCBOEHMUSA
obpasoBaTesibHOM
nporpaMMbl
3 4 OCHOBbI CUICTEMHOI O aHaM3a
1 1 Xnmuns
23 23 MaTemaTuka

r'MX y4aCTHUKOB eATEJIbHOCTU

YK-1.4 paMOTHO, IOTUYHO, apryMeHTMPOBAHHO hopMUpPYET COBCTBEHHbIE CY>XXAEHUSA N oLeHKN. OTanYaeT hakTbl OT
MHEHW, UHTepnpeTaunin, OLEHOK 1 T.4. B PacCy>XAEHUSAX Apy

4 5 06N MEHEO)KMEHT

10 11 lMoaroToBKa K npouenype
3alunThl M 3aWmMTa
BbIMYCKHOWN
KBaJIMunKaunoHHOM paboTbl

10 11 MogroToBka K caadve u cgava
rocyapCTBEHHOro 3K3aMeHa

8 10 Hay4Ho-nccnepoBaTtenbckas
paboTa

4567 4567 MPOEeKTHbIN NPaKTUKYM

2 4 MpakTnka no nosiy4eHuto
NepBUYHbBIX HAaBbIKOB Hay4HO-
nccaeposaTenbCckom paboTbl

2 3 OCHOBbI Hay4HbIX
nccnenoBaHumn

8 9 YnpasneHne TaMo)XeHHbIMU
opraHamu

8 9 YnpasneHue nepcoHasnoMm B
TaMOXXEHHbIX OpraHax

5 6 TaMOXXEHHbIN MEHEOXKMEHT

3 4 OCHOBbl CUCTEMHOr 0 aHau13a

1 1 Xnmus

23 23 MaTemaTuka

1 1 dunococus

YK-1.5 OnpepensieT n oueHUBaeT NOCAeACTBMSA BO3MOXHbIX PELUeHU 3a4a4K

4 5 06N MEHEO)KMEHT

10 11 MogroToBka K npouenype
3alNThl N 3aWmMTa
BbIMYCKHON
KBaNNUKauMoHHom paboTbl

10 11 MoproToBka K caave u caadva
rocyapCTBEHHOIr0 3K3aMeHa

8 10 Hay4Ho-nccneposaTtenbckas
paboTa

2 4 MpakTnka no nosiy4eHuto
NepBUYHbBIX HAaBbIKOB Hay4HO-
nccaeposaTenbCckom paboTbl

7 7 MNcuxonornsa ynpasneHuns

7 7 3TWKa rocyaapCTBEHHON
cnyx6bl N rocy iapCTBEHHOIO
cayxaliero

4567 4567 MPOEKTHbIN NPAKTUKYM

8 9 YnpasneHne TaMoXXeHHbIMU
opraHamu

8 9 YnpasneHue nepcoHasnom B
TaMOXXEHHbIX OpraHax

3 4 OCHOBbI CUCTEMHOI 0 aHaJn3a

1 1 Xumus

5 6 TaMOXXEHHbIN MEHEI)KMEHT

23 23 MaTemaTuka

7.2. OnucaHue nokKasartesnen u KputepueB oueHUuBaHusA KOMMNEeTeHL MM Ha Pa3JINYHbIX
3TanaxX UuX CbOpMHpOBaHMﬂ, onucaHuve WwKaJsibl oOueHUuBaHusA

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

KOMMETEHL MU
1 2 3 4 5 6

YK-1: CnocobeH ocyLecTBAATb KPUTUHECKUIN aHann3 NpobiieMHbIX CMTyaLuin Ha OCHOBE CUCTEMHOro noaxoaa,
BblpabaTbiBaTb CTPaTEruo 4eNCTBUN

YK-1.5 OnpepensieT n oueHUBaeT NOCAeACTBMSA BO3MOXHbIX PeLUeHU 3a4a4m

3HaThb: -

®parMeHTapHble

HenosHble 3HaHuSA

CchopMupoBaHHsble,

CchopmMupoBaHHbIe

JomaluHee
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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

nornyeckue 3HaHuA HO cofepxaluune cucTtemMaTuyeckne | 3agaHue, KpaTkoe
opMbI 1 oTAeNbHble 3HaHWA coobuieHne no
npouenypsl, npobensbl 3HaHUA Teme,
cnocobcTBytOWME KOHTPOJIbHbIE
pednekcun no BOMPOCHI K
rnoesoay nabopaTopHon
cobCTBEHHOM 1 paboTe, BONPOCHI K
MbICINTENbHON NPOMeXXyTOYHON
heaTeNbHOCTH. aTTecTauumnu.
YmMeTs: - YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
apryMeHTUpOBaHH hornyckatTcsa yMeHus
0 (hopMuMpoBaTb HebonbLIne
cobcTBeHHOEe ownbkm
Cy)XOeHune n
OLLeHKY
MHopMaunn.
Bnapetsb: - YacTn4yHoe HecuctemaTtunyecko | B YcnewHoe un
HaBblkamMu BlafeHmne e NpMMeHeHne cnMcTeMaTuyeckoM | cuctemaTuyeckoe
onpegaeneHuns HaBblKaMu HaBbIKOB npvMeHeHumn npuMeHeHune
MPaKTUYeCKnNX HaBbIKOB HaBbIKOB
rnocnencTeumn JonyckawTcs
N3/10)KEHHOI O npobenbl

peweHnsa 3aga4qn.

YK-1: CnocobeH ocyLlecTBASTb KPUTUYECKUI aHaNn3 NpobaeMHbIX CUTyaLnii Ha OCHOBE CUCTEMHOIO Noaxoaa

BblpabaTbiBaTb CTpa

TEervo AencTeBun

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

3HaThb: -
OCHOBHbIE
TEPMUHbI 1
6a3oBble
3N1eMeHTbl, MeToabl
nccnieaoBaHnn B
cucTeme coumanbH
0-ryMaHNTapHOM
3HAHUS.

®parMeHTapHble
3HaHWA

HenosHble 3HaHuA

CchopMupoBaHHsble,
HO codepKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

JomaluHee
3aflaHune, KpaTKoe
coobuieHne no
Teme,
KOHTPOJIbHbIE
BOMpPOCHI K
nabopaTopHon
paboTe, BONpoCHI K
NPOMeXyTOYHON

YmMeTs: -
KPUTUYECKN
oLeHnBaTb
MHdopMauumio,
He3aBnCuUMO OT
NCTOYHUKA,
CaMOCTOATENIbHO
npuobpeTaTb 1 CUC
TemaTu3nposaTb
3HaHKA,
apryMeHTUpOBaHH
0 OTCTamBaTb CBOIO
TOYKY 3peHUS.

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
Hebonblne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

aTTecTaunu.

Bnaperb: -
KOHKpeTHOoM
MeTohoNI0rnen n
6a3oBbIMK
MeToAamun couman
bHO-FYMaHUTapPHbIX
ONCUUMNINH
Mo3BOJISOLWNMUN
OCYLLEeCTBNATb
pelieHne
LLIMPOKOro Kjacca ¢
3a4ay Hay4YHo-uccn
efoBaTeNbCKoro n
npukKIagHoOro
XapakTepa

YacTu4Hoe
BllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JonyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

YK-1: CnocobeH oCcyLecTBASTb KPUTUYECKUIA aHaIn3 NpobaeMHbIX CUTyaunii Ha ocC

BblpabaTbiBaTb CTpa

Terno NencTeumn

HOBe CMCTeEMHOIro nogxona,

YK-1.3 PaccMaTprBaeT BO3MOXXHbl€ BapWaHTbl pelleHmns 3a4a4u, OLeHnBas UX JOCTOMHCTBA U HeJOoCTaTKuU

3HaThb: - ®parmMmeHTapHble HenonHble 3HaHUs | ChopMupoBaHHble, | ChopMMpoBaHHbIE DomaliHee
norn4eckune 3HaHWA HO cofepxxaLlune cucTeMaTuyeckme | 3ajaHuve, KpaTkoe
dopmMbl 1 oTAelbHble 3HaHWA coobueHune no
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynooBJIeETBOPUT | yaoBneTrsoputen XOopoLio OTJINYHO OL,eHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa
KOMMNEeTeHuuu
1 2 3 4 5 6

rnpouenypsl, npobensbl 3HaHUSA Teme,
cnocobeTBylowme KOHTPOJIbHbIE
pednekcmnm rno BOMpPOChHI K
rnosoay nabopaTopHon
cobcTBEHHOW 1” paboTe, BONpoChI K
MbICINTEIbHON NPOMeXyTOYHON
neAaTeNbHOCTI. aTTecTauun.
YmMeTh: - YacTu4Hble yMeHUA | HenosiHble yMeHUsa | YMeHMs NosHble, CchopMupoBaHHbIe
apryMeHTUpOBaHH JonyckatoTcs yMeHUns
0 hopMumpoBaTb HebosnbLne
cobcTBEHHOE owmnbKn
CyXXAeHune n
OLEeHKY
VH{opMaLunu.
Bnapetn: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BlageHne e NpuMeHeHne CUCTeMaTUYeCKOM | cucTemMaTuyeckoe
onpepeneHns HaBblKamMun HaBbIKOB npUMeHeHnn npuMeHeHne
MPaKTUYeCKnx HaBbIKOB HaBbIKOB
nocneancTeumn jonyckatTcs
MN3/10)KEHHOI 0 npobenb

pelleHust 3aga4u.

YK-1: CnocobeH ocyLecTBAATL KPUTMYECKUA aHann3 npobaeMHbIX CUTyauuin Ha oc

Bblpa6aTbIBaTb CTpa

Terno NencTeBumn

HOBe CMCTEMHOro nogxoaa,

YK-1.2 HaxoAnT n KpUTUHECKU aHanm3npyeT nHgopmMaumio, Heobxoanmyo A1 peLleHUs NocTaBeHHOM 3a4a4un

3HaThb: - ®parmMmeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE OomawHee
ocobeHHOCTMN 3HaHuA HO codepxKaluune cucTtemMaTuyeckme | 3apaHue, KpaTkoe
CUCTEMHOIO 1 oTAesbHble 3HaHWA coobuieHmne no
KpUTUYeCcKoro npobenbl 3HaHUA Teme,

MbILUIEHNSA U KOHTPOJIbHbIE
OEeMOHCTpUpoBaTb BOMPOChI K
rOTOBHOCTb K nabopaTopHon
HeMy;- nornyeckme paboTe, BONPOCHI K
hopmMbl 1 NPOMeXyTOYHON
npouenypsl, aTTecTaumm
O0EeMOHCTpUpoBaTh

CNoCcobHOCTb K
pednekcumn no
rnoesoay

cobCcTBEHHOM 1
MbIC/INTENbHON

neATesIbHOCTI.
YmMeTh: - YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHnsa noJiHble, CcopMupoBaHHbIe
aHan3npoBsaTb jonyckatTcs yMeHus
NCTOYHUKN HebonbLne

nHpopmaumm ¢ ownbkmn

TOYKN 3peHns

BPEeMEeHHbIX 1

MPOCTPaHCTBEHHD|

X YCNOBUN NX

BO3HWKHOBEHUS.

Bnapetn: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKamMu B/ageHue e NpuMeHeHne cucTemMaTU4eCcKOM | cucTeMaTuyeckoe
onpeneneHuns HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
npakTU4ecknx HaBbIKOB HaBbIKOB
nocnencTeui jonyckatTcs

MN3J10)KEHHOro npobenb

pelleHnst 3aga4u.

YK-1: CnocobeH ocyLecTBAATL KPUTUYECKUA aHann3 NpobaeMHbIX CUTyauuin Ha oc

Bblpa6aTbIBaTb CTpa

Terno NencTBumn

HOBe CMCTEMHOro nogxoaa,

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

AEKOMMNO3nUKno 3agayqn

3HaThb:
nornyeckumne
hopmMbl 1
npouenypsl,
cnocobeTBylowme
pediekcun no
rnosoay
cobcTBEHHOW 1”
MbICIUTEJIbHON
0esaTeNbHOCTH.

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepxKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

JomaluHee
3aflaHune, KpaTKoe
cooblieHne no
Teme,
KOHTPOJIbHbIE
BOMpPOCHI K
nabopaTopHon
paboTe, BONpoOCHI K
NPOMeXyTOYHON
aTTecTaumu.
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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, CchopmMupoBaHHbIe
apryMeHTUpOBaHH hornyckatTcsa yMeHus
0 (hopMuMpoBaTb HebonbLIne
cobcTBeHHOEe ownbkm
Cy)XOeHune n
OLLeHKY
MHopMaLunn.
Bnapetn: - YacTn4yHoe HecuctemaTtnyecko | B YcnewHoe un
HaBblkamMu BJlafeHmne e NpMMeHeHne cnMcTeMaTuUyeckoM | cuctemaTuyeckoe
conocTas/ieHus HaBblKamMu HaBbIKOB NnpUMeHeHun npuMeHeHune
pa3HbIX HaBbIKOB HaBbIKOB
NCTOYHNKOB nonyckatTcs
nHopMaumn npobenbl
Llefblo BbISBNEHNSA
MX NpoTMBOpEYNiA
M nouncka
DOCTOBEPHbIX
CYXKOEHUN.

7.3. Tunosble KOHTPOJibHbI€ 3aAadHUA U UHbIE€ MaTepuanbl, HeobXxoauMbie 41 OUEHKHU
3HaHUM, ymel-mﬁ, HaBbIKOB U (MN1M) oNbITa AEATENIbHOCTHU, XapakKTepu3ylouwux 3Tanbl
cbopmupoaal-ma KOMMNEeTeHLUUNn B npouecce ocsoeHusn oGpasoBaTeanoﬁ nporpamMmmbli

TeMbl pedepaTUBHbIX O,0KJ/1Ia[0B

1. 3Ha4YeHMe XM B CO3AaHUN HOBbIX MaTepuasaoB, KpaCUTEeNEN N BOJIOKOH.

2. icnonb3oBaHMe XMMUYECKUX 3aKOHOB B By ayllen Nnpodeccnmn nHxeHepa

3. UcTopus n3obpeTeHns nepBbixX rasibBaHNYECKUX 3JIEMEHTOB.

4. CoBpeMeHHble NPOMbILLIJIEHHbIE NCTOYHUKN TOKA.

5. anIMeHeHI/Ie 3aKOHOB XMMWNYECKOW TEPMOANHAMUKN K OTKPbITbIM pe€aJibHbIM CUCTEMAaM.

6. FeneBble akKKyMyISiTOPbI.

7. nepCI'IeKTI/IBbI Pa3BUTUA N ycoBepLleHCTBOBaHNA XUMNYECKUX NCTOYHUKOB TOKa.

8. MpnmMeHeHne aBNeHNs aacopbLmm B TEXHUKeE.

9. Nicnonb3oBaHMe B TEXHUKE CBO60,EI,HOLI,VICI'IepCHbIX cncrTem (a:-)po3one|7|, NMOpPOLLKOB, 3MyanVII7|)

10. XKECTKOoCTb BOAbl M CNOCODBLI ee yMAryeHums.

11. Xnmuna Bewectsa B KOHOEHCUPOBAHHOM COCTOSAHUMN.
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12. 3Ha4YeHne XM B pas3BUTUN CEJIbCKOIN0 XO35NCTBa.

13. Pa3BuTnE HEOPraHMYeCKon XumMun 3a pybexom.

14. NMpnmMeHeHne ynobpeHnin ¢ y4eTom NoTpebHOCTN pacTeHWA.

15. AcTopud OTKPbLITUA peaKUX XUMUYECKNX JIEMEHTOB.

16. cTopusa nonyvyeHms LUUHKA, ero XxMmMmmnyeckme CBONCTBa U MPUMEHEHWE LINHKAE B
OPOMbILLUIEHHOCTMW.

17. WUcTopusa noayvYeHnsa aJloMUHUSA, 0 XMMUYECKMEe CBONMCTBA N NPUMEHEHVE B MPOMbILLIAEHHOCTMU.

18. 3HaYyeHNe XMMUKN B CO34aHNN HOBbIX MaTepunasnos, KpaCVITeJ'IeI7I N BOJIOKOH.

19. Yrnepona. AnnoTponHble MoaANDUKALINN.

20. OunosbHbIN MOMEHT MOJIEKYJ1bl U CBA3WN.

21. JucnepcHble CUCTEMBbI, 3AEKTPOANTLI, PH NoKa3aTenb.

22. Bofa B XKU3HN YenoBeKa, TEXHNKE N CeNbCKOM X035ANCTBE. DKOJI0rns BOAbI.

23. dnekTpoxmMmyeckas Kopposus, crnocobol 6opbbbl C He.

24. NpoTeKTopHas 3alunTa OT KOPpPO3uun.

25. AHanM3 NpUpoAHbIX BoA: NpobnemMbl onpeneneHnss MUKPOKOMMNOHEHTOB MUHEPaibHOM NPUPOabI.

26. |_|p06J'IeMbI aHaJIn3a Npon3BoACTBEHHbLIX CTOYHbIX BOA.

27. ﬂpo6neMb| aHaJIn3a Npon3BoaACTBEHHbIX Fa3006pa3HbIX Bbl6pOCOB.

28. AHanu3 No4s: onpeaeneHne Makpo- 1 MUKPOKOMIMOHEHTOB.

29. AHanus BeLecTB pacTUTENIbHOIO U )XUBOTHOIO MPOUCXOXOEHUS.

30. AHanus NULEeBbIX MPOAYKTOB.

KOHTpONnbHbIEe BONPOCH!I U 3aAaHUA OJI1 NPOBefeHUs TeKyllero KOHTponsa
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1.0OCHOBHbIE MOHATUA U 3aKOHbI XUMNN. ATOMHO-MOJIEKYIAPHAas Teopus.

2. Hanncanmne cdopmyn bBUHapHbIX COEAUHEHNI NO CTENEHN OKUCIEHNA 31eMeHTa. OnpegeneHue
CTeneHn oKNCaeHNs afieMeHTa no opmyne.

3. PacyeTbl Mmacchl, o6beMa, Koaim4yecTBa 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, pPa3n10XXeHnd, 3aMelleHns, obmeHa.

7. Mepnogmn4decknin 3akoH. MNeprnoanyveckasa cMcTtemMa XmMmm4yecknx sanemeHTos .. MeHpeneesa.

8. CTpoeHue aToMma.

9. XnmMmmnyeckas cBsa3b.

10. XapaKTepI/ICTVIKa 2J1eMEHTa Mo NMoJIOXKEHNKO B I'IepVIOD,I/I‘-IeCKOI7I cncreMe.

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

12. Tun n cxema obpa3oBaHUSA XMMNYECKON CBA3MN B BUHApPHbIX COeANHEHMNSX.

13. 3aKOHOMEPHOCTM NPOTEKAHNSA XUMNYECKOW peaKLuni.

14. Pac4eT no TepMOXUMNYECKOMY YPaBHEHMIO.

15. CKOpOCTb XMMNYECKOWN 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 y4acTUEM PacTBOPOB 3a4aHHOIr0 COCTaBa.

19.PacTBOpPbI 3/1€KTPOJINTOB.
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20. YpaBHEeHNs peakLnii B pacTBOpPax 3JIEKTPOSIMTOB B MOJIEKYIAPHOM N MOHHO-MOJIEKYISPHOM
BMAE.

21. YpaBHEHMSA rmaposansa cosen.

22. KoMmnnaekcHble coegnHeHus. Peakunm komniaekcoobpasoBaHus. KoopanHaunoHHasa Teopusa A.
BepHepa.

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

24. OBP. 2neKTpoxXmMmnyeckme aBreHus.

25. CocTaBrnieHune ypaBHeHvu7| OKUNCNINTENIbHO-BOCCTAHOBUTEJIbHbIX peaKLI,VIIZ.

26. BaxxHenwne okmcnmtenmn: KMn0O4, K2Cr207, H2S04(koHu,.), HNO3.

27. CxeMbl 3N1€KTp0oJIn3a pacTBOpa M pacnsaBa 3/IEKTPOJIMTOB C MHEPTHBLIM WJIN PAaCTBOPMMbIM
aHOLOM.

28. O6wme CBOMCTBA META/IOB: TUMbI KPUCTAIIMYECKNX PELLIETOK, XMMMUYeCcKne CBOMCTBA.
XuMmnyeckme CBOMCTBa METaJII0B M1aBHbIX U MOBOYHbLIX NoArpynmn.

29. Koppo3us meTtannos n crnocobbl 6opbbbl C Hel.
KoHTponupyowme MmaTepmasbl No GUCLUANIINHE
Bonpocel rno Teme: «OCHOBHbIE K/1aCCbl HEOPraHNYECKUX COEANHEHN»

1. OcywecTBUTb MpeBpaLLEHUS MO CXEeMaM, OCHOBbIBAsCb Ha FEHETMYECKOW CBS3U Mexnay
OCHOBHbIMM KJlaCCaMn HEOPraHNYeCKUX CoeANHEHWNA:

KOH - Cu(OH)2 -» CuS0O4 - Cu(OH)2 » CuO - Cu

Cu -» CuO - Cu(OH)2 - CuO - CuCl2 —» Cu(OH)2

Mg - Mg(OH)2 = MgO - Mg(NO3)2 » MgO - Mg(OH)2

Zn - Zn0O - Zn(OH)2 -» ZnO - ZnClI2 - Zn(OH)2 - Na2[Zn(OH)4]

Fe203 - FeCl3 - Fe(OH)3 - Fe(NO3)3 - Fe203

Ca - Ca (OH)2 -» Ca(HCO3)2 -» Ca(NO3)2 » Ca0O - Ca(OH)2
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Mg —» MgO — Mg(OH)2 —» MgS04 —» Mg(OH)2 —» MgO

Al = AI(OH)3 - AI(NO3)3 - AI(OH)2NO3 - AI(NO3)3

NaCl - HC| - MgCI2 -» Mg(OH)2 -» MgO

P - H3PO4 - Ca3(P0O4)2 » H3PO4 -» NH4H2PO4 -» H3PO4

Cu - CuO - CuS04 -» H2504 —» ZnS04

S -» H2S - FeS -» H2S -» 502 -» S0O3

P —» P205 - Na3P0O4 - Ca3(P04)2 -» H3PO4

2.HanncaTb ypaBHEHUA peakuUin HENTpPanmM3aunm, B KOTOPbIX NOJlydaloTCs cnenyowmne con:
Na2CO3, NaHCO3, Na3P0O4, NaH2P0O4, Ba(NO3)2, AICI3, AI(OH)CI2, AI(OH)2CIl. Ha3BaTb 3TK conu.

3.CocTaBunTb cdopmy bl conen rno Ha3BaHUAM: cynboung Kanus, xaopua
anrnapokcosucmyTa(lll), rmapokapboHaT xenesa(ll), opTodocdaT bapus, ruapocynsdaT xpoma(lll),
ouxpoMaT HaTpusa, ruppoopTtoapceHaT O6apus, KapboHaT rMAPOKCOUWHKa, aurmngpodocdarT
KanbUWUs, rmapocynbpuT MarHmsa, xaopaTt rugpokcoxpoma(lll), meTtaapceHaT bapus.

4. HanucaTb peakuuMu HenTpanusaumnm Mexay KUCIoTaMn KU OCHOBaHMAMW, B pe3yfibTaTe
KOTOpbIX MonyyvatoTca cnepyowme conum: Al2(S04)3, NiCO3, Fe(NO3)3, Mg3(P04)2, PbS, Li2504.
Has3BaTb 3Tu conw.

5.0npenennTb CTeneHb OKUC/IEHUS BCeEX 3J1eMeHTOB B coeaunHeHusax: As205, NF3, KHS,
Fe(OH)3, H2Si03. 6. YcTaHOBUTb XapakTep okcmngos: K20, Al203, Ca0, N203, CrO3, Mn0O2. Kakue 13
npuBedeHHbIX OKCMAOB B3auMOLENCTBYIOT C BOAOW? HanucaTb ypaBHEHWUS COOTBETCTBYHOLLMX
peakuunn.

7. HanucaTb opMysibl OKCMAOB, COOTBETCTBYOLWMX rupgpokcugam: H3PO3, H25207, LiOH,
Cu(OH)2, Cr(OH)3. HanucaTb hopMy bl TMAPOKCNO0B, COOTBETCTBYOLWMX okcuaam: BeO, K20, SiO2,
Mn207, CI20.

8. lMpuBecTn ypaBHEHUNS peakuun, AoKa3sbiBalowune amMpoTepHble CBOMCTBa OKCMAa LWHKa.
MpneecTn gBa NpuMepa ypaBHEHUN peaKkunm HenTpanmsaunn.

9.HanncaTb QopMysibl CcoeaMHEHUN: opTodocdopHas KucnoTa, rumapokcma >xkenesa(lll),
KapboHaT HaTpms, cynbdaT aJloMUHUSA, rnapocynbdung bapus.

10.Ha3BaTb conu, yKasaTb 3apadbl KaTUOHOB N aHMoHOB: Ca(NO3)2, AlI2S3, LiHSO4, KH2PO4,
NH4CIO.

Bornipocel no teme: «CTpoEHME aToMa v NepuoandeckKkmnii 3aKoH»
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1. MoHATMe 06 aToMe.

2. CtpoeHue aapa. N3oTonel.

3. MPUHLNN KBAHTOBOW MEXaHUKU:

HeonpeneneHHoCTH,

OBONCTBEHHOW NpuMpoabl 3N1EKTPOHa;

KBaAHTOBOW 3Hepruu;

HauMeHbLUEN Heprun.

4. KBaHTOBbIe 4YuCNa, XapaKTepusyLlne COCToOSAHME 31eKTPOHa B aToMe.

5. MHOrosfneKTpoHHbIe CUCTeMbI: NpuHUMN Naynun, npasuno NyHaa, npasusio Kine4ykoBCKOro.

6. 3anoJIHEHNE 3NEKTPOHHbIX 060J104EK aTOMOB NEPUOANYECKON CUCTEMBI.

7. MNepunognyecknnm 3akoH anemeHToB [.N.MeHpeneesa. lNeprnognyeckas CUCTEMa KakK eCTeCTBEeHHas
Knaccngpumnkauma 371€eMeHTOB.

- bopMyIMPOBKa 3aKOHa;

nepuoabl, Fpynnbl, NOArpynnbl. I3MeHeHne CBONCTB 3/1eMEHTOB B Mepuoaax 1 rpynnax.

XapaKTepucTuka s-, p-, d-aIeMeHTOoB.

oHeprmna noHm3auumn. CpOD,CTBO K 2J1EKTPOHY. 3J'IeKTpOOTpVILI,aTeﬂbHOCTb

Mepa XUMNYECKOWN aKTUBHOCTMU 3JIEMEHTOB.

Bornipockl no teme: «OCHOBHbIE MOHATUSA O XVMUYECKOW CBS3N»

1. NMoHATME XUMNYECKOWN CBA3N.

2. MapamMeTpbl CBSA3N:

- OHeprma Cceda3n,
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- ONINHa CBA3WU,

- BaJIeEHTHbIE YT Jibl;

- pacnpepneneHne 31eKTPOHHOW MAOTHOCTM.

3. CBonCcTBa CBA3U:

HacCblLLaeMOCTb;,

rmbpunpnsauns;

HanpaBJIEHHOCTb;,

nonapm3yemMocCThb.

4. Tunbl cBA3N:

- KOBaJiIeHTHa4,

- NOHHaA,

- MeTaJuin4yeckasd.

3agaymn no Teme: «CTpPOEHME aToOMa v MEPUNOANYECKNV 3aKOH»

1. 3anuwnTe NOMHYIO N KPATKYIO 3JIEKTPOHHYI DOPMYJibl XMMMUYECKOrO 3JIEMEHTA, COAEepXKalllero
25 3/1eKTPOHOB B 3/1IeKTPOHHON 060s104Ke.

2. 3annwnTe NoJIHYI0 N KPaTKY 3JIEKTPOHHYIO (GOpMYJSibl XMMUYECKOro 3J1IEMEHTa, coaep Kallero
38 3/1eKTPOHOB B 3/1IEKTPOHHON 060104Ke.

3. 3anuwmnTe NOJIHYI0 U KPaTKYIO 3JIEKTPOHHYIO (hOPMYJIibl XMMUYECKOr0 3/IeMeHTa, cofepxallero
79 31eKTPOHOB B 3JIEKTPOHHOM 060104Ke.

3agayun ro Teme: «l[lepnoanYecknii 3aKoH n nepunoanydeckas cucrema [.1.MeHaeneesa»

1. PyKoBOAOCTBYACb TOJIbKO MOJIOXKEHNEM XMMWUYECKOro 3JieMeHTa B MNepunoamnmyeckonm cucteme,
HanMWNTe KPaTKYI N NOJIHYIO 3/IeKTPOHHbIE (POPMY bl CrieAyowWmnX 3n1eMeHTOoB: Ne54, Ne26, Ne68.
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2. Pacnonoxute B psaa No BO3pacCTaHUIO a)aTOMHbIX paanycoB, 6) 3neKTpooTpuULATENbHOCTH,
B)MeTaJ/NIMYEeCKNX CBOMCTB Clieaytoline sanemeHThl: S, Se, Te, Po.

3. [anTe XxapakTepPUCTUKY MPeaSIOXKEHHOr0 3/IEMEHTA MO C/IeAYIOLWEMY MJIaHY:

lM1aH xapakTePUCTUKN XUMUYECKOIrO 3/1EMEHTAa U ero CoeaNHEHNV Ha OCHOBE AaHHbIX CTPOEHNA
aroma:

1. XuMun4yecknnm CcuMBONT W Ha3BaHue 3nemMeHTa. OTHoCuTeNnbHass aTOMHAs Macca. ATOMHbIN
(mopsAaKkoBbIN) HOMeEP.

2. CTpoeHue aToMa XMMWUYEeCKOoro 3J1IeMeHTa:

a) 3aps4  fA4pa  aToMa, YUCA0  MNPOTOHOB, YUCAO HEWTPOHOB Hambonee yCTOWYMBOrO,
pacnpoCcTpaHEHHOro n3oTona;

6) obuwiee YNCNO INEKTPOHOB;

B) 9/1IeKTPOHHasA popMyna;

) BaJleHTHbIE SJ1IEKTPOHDbI.

3. MNonoxeHne sanemMeHTa B I'Iepmop,mquKoPl cncremMe:

a) HoMep nepuoga v rpynmnebl;

6) rnasHas nnan nobo4vHas noarpynna.

ObocHoBaTh NoJsIOXKeEHMe sneMeHTa B Nepuognyeckonm cucteme.

4. CBonCTBa aTOMa 3JIEMEHTa:

a) MeTaJlJINYeCKMe Uanm HeEMeTaJINYeCcKune;

6) BOCCTaHOBUTESIbHbIE NN OKUCINTENIbHO-BOCCTAHOBUTEJIbHbIE (COCTAaBUTb YpaBHeHWA npoueccos
OKWCIEHNS NN BOCCTAHOBJIEHUSA N OKUCIEHUS);

B) onpenesinTb BCe BO3SMOXHble BAaJIEHTHOCTU U CTEMeHN OKUCNeHUdA: rpaduyeckoe V|306pa>KeH|/|e
BaJIEHTHOr o CJiod B HOPpMaJibHOM " BO36y)K)J,eHHOM COCTOAHUNAX.

3agayumn no teme: «OCHOBHbLIE MOHATUS O XUMUYECKOW CBSI3U»
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1. Onpepennte CTENEHN OKUCIEHUA Ka)X[Oro 3JIeMeHTa B CAeAylLlnxX MOoJsieKylax M WoHaX:
K2Cr4013 (TteTpaxpomaT kanua), H4Re209, Ca3(P04)2; NalOW12041 (aunapaBosibpaMaT-NoH);
(MnO4)-; (W7024)60 (napaBonbgpamaT-uoH). ObpaTuTb BHMMaHWe Ha pacyeT B NH4NO3
(paccuntaTtb oTaenbHO MoH (NH4)+ n (NO3)-. N306pa3nTte CTpyKTypHble OpMYJibl AaHHbIX MOJIEKY
N NOHOB.

2. OnpenennTe, Kakne CTEMNEHN OKUC/IEHMS BO3MOXKHbI AJ1s repMaHus. Mokaknute ux obpasoBaHue.
OnpenennTte, KakMe U3 CTeneHen okucneHus 6yayT Haumbosiee yCTOWYMBLI: @) AN 3JIEKTPOHHO-
B0O36Yy>XJ€HHOIro COCTOSAHMSA; 6) AN OCHOBHOI0 COCTOSIHUS.

3. NMokaxxnTte, B Kakux n3 npumBeneHHbix monekyn (CsCl, SO, 02) xnmuyeckass cBs3b byneT: a)
KOBaJIEHTHOW HenonspHon; 6) KoBaNleHTHOW NoNSPHON; B) MOHHON. O60OCHYNTE CBOMN OTBET.

Boripocbi rno Teme: «9HepreTmka m KNHETUKa XUMUYECKUX MPOLIECCOB. XMMUYECKOE PaBHOBECHE»

I. ObLimre 3a4a4m No TepMognHaAMUKe.

Ona oOHOW W3 HMXeNpuBeLEeHHbIX CUCTEM paccyuTanTe Tenaoson 3hpgekT peakumn AHO,
n3MeHeHmne >sHTponum ASO n >3Heprum [mbbca AGO (CcTaHOapTHbie 3HAYeHUS >SHTaNbMUKU
obpa3oBaHmMsA, SHTPONUN CM. B CNpaBo4YHOM nocobun).

CpenanTe BbIBOA:

- 3K30TepMVI‘-IECKOI7I nnn BHJJ,OTepMI/I‘-leCKOPI ABNAETCA 3Ta peakund,

- 4eM BbI3BaHO M3MeHeHne sHTponnn,

-YKa>XXnTte BO3MOXHOCTb CaMOMNpPOWM3BOJIbHOIO MpoTeKaHuna peakunm B MNpaMOM HanpaB/leHUN B
CTaHOaAPTHbLIX YC/1IOBUAX:

a) CS2(x) + 302(r) = CO2(r) + 2502(r)

6) 4NH3(r) + 302(r) = 2N2(r) + 6H20(r)

B) CO(r) + H20(r ) = CO2(r) + H2(r)

r) C(rpacuT) + 2H2(r) = CH4(r)

n) 2502(r) + 02(r) = 2503(r)

e) 2H2(r) + 02(r) = 2H20(x)

X) A1203(K) + 3S02(r) = A12(S04)3(k)
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3) 2C2H2(r) + 502(r) = 4C0O2(r) + 2H20(r)

Il. 3amaym Ha pacdéT TensoBbix 3P HEKTOB.

1. YunTtbiBasg TepMoxmmmyeckoe ypaBHeHume C(k) + 02(r) = CO2(r); AH = - 412 kK, onpegennTe,
Kakasi Macca yriepoa coXx»eHa, ecnun Bblgennnocb 206 k> TennoTb?

2. Mpwu B3anMomencTemm 2 n xsiopa C Bogoponom Bolgensetcsa 16,4 kI TennoTel. OnpepennTe
TennoTy obpa3oBaHMsA XJIOPOBOAOPOAA.

3. Mpwu pasnoxeHun 1 monb CaCO3 Ha okcuabl nornowaetca 180 kIO TennoTel. OnpenenuvTe,
Kakon 0b6beMm yrnekucnoro rasa (H.y.) BblAeINTCS, ecan Npu 3ToM nornoTunaocbk 90 kIX.

4. Onpepennte TennoTy obpa3zoBaHna 1 Monb cynbduaa unHKa (ZnS), ecnm npu B3aumMonencTsmm
13 r ymHKa c cepon Bblgennnoch 40,2 kK> TenaoThl.

5. Ucnonb3ya TepMmoxmmumyeckoe ypaBHeHne H202(k) = H20(x) + 0,502(r); AH= -98,8 kIx
BbIYNC/INTE KOJINYECTBO TenJa, KOTopoe BbiAENTCH NMpn passioxxeHunm 1 kr H20(K).

6. Mpn pasnoxeHum 2 MOJSb HUTPaTa MarHUs Ha OKCcuAa MarHusd, okcumpa asoTta (IV) n kucnopon
nornowaetca 510 k>x Tennotbl. OnpegenuTte, Kakon obbem Kucaopoaa (H.y.) BblAENUACH, eCn
nornotuiiocb 102 KO>X TENA0ThblI.

7. Npn cxuraHum rpaguta obpasosancsa okcug yrnepoga (IV) macconm 8,86 r. Boiuncante tennoty
obpazoBaHnsa CO2 13 NpOCTbIX BELECTB, YYUTbIBAsA, HYTO TenaoBON 3pdeKkT peakuun AH= -79,2
KIX.

8. Mpwn obpa3zoBaHMM N3 NPOCTbIX BewecTB 10 r xnopmnaa xpoma (lll) Bbigennnock 35 kO Teni0Thl.
CocTaBbTe TEPMOXUMUYECKOE YPaBHEHME peaKL .

9. Mo Tepmoxmmmyeckomy ypasHeHuto 2NH3(r) = 3H2(r) + N2(r); AH= -92 kIO Bbl4UCANTE
KO/IN4eCTBO TEN0Thl, KOTOpPoe HeobxoanMo ANA pa3sioXKeHUs 5 Monb aMMuaka.

lll. 3apayn Ha pac4éT sHeprum M'mbbca.

Ha pucyHke 1 nokasaHa 3aBucMMoCTb AG psga peakuun oT TemnepaTypbl. [0Nb3yACb PUCYHKOM,
obbACHUTE:

1. Kakve TeMnepaTypHble yCnoBUS Heobxoaumbl ons cuHTe3a okcupaa a3oTa (II) NO n3 npocTbix
BeLlecTB?

2. Bo3mMoxxHo 5in obpa3oBaHme okcmnaa azoTa (IV) NO2 n3 npocTbiX BeLwecTB?

3. Mpu Kaknx TemrnepaTypHbIX ycioBUax obpasyetca okcna Ag20 13 NpoCTbIX BelecTs?
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4. Mpn Kaknux TeMnepaTypHbIX YCNOBUAX okcna cepebpa Ag20 pa3naraetcs Ha NpocTblie BellecTBa?

5. Ana Kaknx n3 NpuBeAEHHbIX HA PUC. PpeakLUMil NOBbILWEHMEe TeMMnepaTypbl 61aronpuaTCTBYET UX
npoTekaHwuo?

6. Ha obpa3oBaHMe Kakoro BeLlecTBa U3 MPOCThIX BELLECTB TeMMNepaTypa NPakTU4YeCcKn He BAnSeT?

7. Kakasa Temnepatypa 500 K nnam 1500 K Hanbonee 6naronpusaTHa Ans obpa3oBaHUs oKCuAa
yrnepogaa (I1) CO n3 npocTbiX BEW,ECTB?

Puc. 1. 3aBucumMocTb AG OT TemMnepaTypsbl.

IV. 3aga4n Ha npasuno BaHT-Modhda.

1. OnpenenuTe, Ha CKOMbLKO rPadycoB C/eayeT NOoBbICUThL TeMnepaTypy, YTobbl CKOPOCTb peakLnn
BO3pOC/sia B 8 pa3, ec/in TeMrnepaTypHbIN KO3MULMEHT peakLinn paBeH 2.

2. TemnepaTypHbIn KOIPPUUMEHT peakumm paBeH 2. Ha CKOJIbKO rpagyCoB Hafo MNOBLICUTb
TemnepaTypy, 4Tobbl CKOPOCTb 3TON peakuun Bo3pocsa B 16 pas?

3. CKopocTb xuMu4deckonm peakuum npu 50 °C coctanaeT 5 moab/n-c. Onpenennte ee CKOPOCTb Npu
100 °C, ecnu TeMmnepaTypHbIA KO3MPULNEHT paBeH 2.

4. OnpegennTte TeMnepaTypHbIA KOIPPULNEHT peakLunun, ecav Npu rnoBbIlLEHNN TeMrnepaTypbl Ha
30 °C cKOpOCTb XMMUYECKOWN peakLunm Bo3pocsa B 64 pasa.

5. Mpwu nosbilweHUn TeMmnepaTypbl Ha 20 °C CKOpPOCTb peakuum Bo3pocsa B 9 pas3. Yemy paseH
TeMnepaTypHbIN KO3 (ULUMEHT N BO CKOJIbKO pa3 YBENNYUTCA €e CKOPOCTb MPW MOBbIWEHUN
TemnepaTypbl Ha 30 °C?

6. Mpn TemnepaTtype 30 °C peakumsa npotekaeT 3a 25 MuH, npu 50 °C — 3a 4 MuH. PaccumnTtante
TeMnepaTypHbIN KOIPPULNEHT CKOPOCTU peaKkLnn.

7. Mpwn 20 °C ckopocCTb peakumm pasHa 0,04 monb/n-c. Onpenennte CKOPOCTb 3ToW peakuun npn 40
°C. TeMmnepaTypHbIA KO3PULNEHT CKOPOCTU peakunm paseH 3.

8. OnpegnennTe, Ha CKOJIbKO FpagycoB cnenyeT NOBbICUTb TEMMepPaTypy, Y4TOObl CKOPOCTb peakuunm
BO3pOC/ia B 16 pa3, ecqiv TeMmnepaTypHbIN KO3(PULNEHT CKOPOCTU peakLmn paBeH 2.

9. Peakuna npu TemnepaTtype 30 °C npoTekaeT 3a 10 MUH. BbluucnunTe, 3a CKOJIbKO BpeMeHU
3aKOH4YMTCA 3Ta peakuma npu 60 °C, ecnm TemnepaTypHbIN KO3PHMUNEHT CKOPOCTN peakLmn paBeH
3.

10. Bbl4ucanTe, Kak N3MEHUTCH CKOPOCTb peakuun npu rnoHmxKeHnn temnepaTtypbl Ha 20 °C, ecan
TeMnepaTypHbI KO3 PUNLMNEHT CKOPOCTU peakuun paBeH 3.
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V. 3agayn Ha onpegesieHne CKOpPoCTU peakuunu.

1. UcxogHble KOHUEeHTpauum pearmpyowmnx sewects B cncteme 2NO(r) + 02(r) & 2NO2(r) 6bian
paBHbl (Monb/n): C(NO) = 0,8; C(02) = 0,6. Kak UI3MEHUTCA CKOPOCTb peaKLnmn, eCaim KOHLUEHTpaLnto
Kncnopoga ysenmiutb o 0,9 monb/n, a okcuga asota — 4o 1,2 mons/n?

2. OnpenennTe, BO CKOJIbKO pa3 U3MEHUTCS CKOPOCTb peakummn 2A + B = A2B, ec/in KOHUEeHTpaLuio
BelwecTBa A yBe/IMYNTb B 3 pa3a, a KOHLEHTpaumto BewecTsa B ymeHbLWNTL B 2 pa3a.

3. Kak M3MEeHUTCA CKOPOCTb peakuui, npoTeKalwmx B MPSAMOM HarpaBfieHUN C y4dacTUeM
rasoobpasHbiX BeLWEeCTB Npu yBENNYEHUN B 2 pa3a: a) AaBJIeHUs B peakLWoHHOM cocyae; 6) obbema
peakLUNoHHOW CMecn 3a cHeT BBeeHWNs MHEPTHOro rasa.

4. Kak Hago U3MeHUTb AassieHne, 4Tobbl CKOpOCTb peakuum CO(r) + H20(r) « CO2(r) + H2(r)
yBenu4yunacb B 36 pas?

5. KakK W3MEeHUTCHA CKOpPOCTb XxumMumyeckonm peakumm 2NO(r) + O2(r) e 2NO2(r) ecnau: a)
KOHLUEeHTpauuto okcuaa asoTa (ll) ysennuntb B ABa pa3a; 6) o6bem cncTtembl yBesMYnNTbL B 2 pa3a?

6. BO CKOIbKO pa3 U3MeHSATCS CKOPOCTM NpsiMon n obpaTHoW peakuuin B cucteme C12(r) + 2HI(r) &
12(k) + 2HC1(r) ecnm ymMeHbWNTb OaBJIEHNE B CUCTeEMe B 2 pa3a?

VI. 3apayn Ha XMMmn4yeckoe paBHoBecue.

Onsa npuBefeHHbIX HUMXE pPaBHOBECHbIX CUCTEM COCTaBbTE BbIPaKeHUA CKOPOCTEN MPSAMON U
obpaTHOM peakUUM N KOHCTaHTbl XUMUYECKOro paBHoBecusd. O6BbACHUTE, M3IMEHEHUEM KaKUX
napamMeTpoB (TemnepaTypa, AaBNEHMNE, KOHUEHTpauma WUCXOAHbIX BELEeCTB M KOHUEHTpauus
MPOOYKTOB peakuum) MOXKHO CMeCTUTb XUMMYeCKoe paBHOBECUe C Lefbl YBesIMYeHUs BbiIXoha
MPOAYKTOB peakuuun. OTBEeT MOTUBUPYNTE Ha OCHOBaHUW npuHuuna Jle WaTtense.

1. N2(r) + O2(r) & 2NO(r); AHO >0

2. N2(r) + 3H2(r) & 2NH3(r); AHO <0

3. H25(r) + 12(r) & S(k) + 2HI(r); AHO >0

4. 2N2(r) + 02(r) & 2N20(r); AHO >0

5. CO(r) + H20(r) & CO2(r) + H2(r); AHO <0

6. 2NF(r) + 3H2(r) & 6HF(r) + N2(r); AHO >0

KOHTpO/IbHbIE 3a4aHuA:
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1. Boiyucnntb TennoTy cropaHusa CO B kk/M3. a3 copgepXxuT 10% Heroptoymnx npnmecen.

2. PaccynTtaTtb B KIOXX/MOb U3MEeHeHMe 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 yCN0BUAX. Boga obpasyeTcs B razoobpa3HOM COCTOAHUN.

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

5. Bbluncnntb TensaoTy ha3oBOro nepexona rpaduta B asiMas, eCcsin U3BECTHO, YTO CTaH4apTHas
3HTanbnua obpaszosaHusa CO2 u3 rpacdputa paBHa: DH°06p. = - 393,5 k[k/Mosb, CTaHOapTHas
3HTanbnusa obpasosaHua CO2 n3 anmasa paBHa: DH°06p. = - 395,4 K[x/Monb

6. PaccynTaTb KalOpUNHOCTL Tormmea B KI>X/M3, cocTosawero ns 60% CO un 40% SO2.

7. TennoTta cropaHusa 3TaHa paBHa: DHx.p. = -1428,34 k[x/M0Onb. Bbl4UCINTb CTaHOAPTHYIO
3HTanbnuto obpaszoBaHnsa 3TaHa DH°06p.CH. Boaa BbigensieTcst B ra3oobpa3HoOM COCTOSIHUMN.

8. MNpu Kako TemMnepaType HaCTYyNUT TEPMOANHAMMYECKOE paBHOBECUE B CUCTEME:

CuO(kp) + H2(r) ® Cu(kp) + H20 (k)?

9. Bbluncnutb aHepruto N'mbbca B peakumm: 2NH3(r) + 3/2 02(r) ® 2NO(r) + 3H200x).

OnpenennTb NPUHLUMNNANBHYIO BO3MOXHOCTb €€ NMpOoTEeKaHUs Mpu CTaHAAPTHbLIX YC/IOBUAX U Npw
500° C.

10. CkonbKO Tenna BblAennTcsa npu cropaHum 38 r CS27?

CS2(r) + 302(r) = CO2(r) + 2502(r).

3aga4dm o temam «OCHOBbI XUMUYECKON KMHETUKN. XUMNYEeCKOe paBHOBecue»

1. CkopocTb peakuuu npu TemnepaTtype 60°C paBHa 1 MOAb/A. BbIYMCANTL CKOPOCTb 3TOW peakLmn
npu 30°C, TeMnepaTypHbIN KOIMPULINEHT paBeH 3.

2. Ha CKo/IbKO rpafyCoB HY>XHO YBENNYUTb TemnepaTypy, 4Tobbl CKOPOCTb peakumn Bo3pocia B 27
pa3? TeMmnepaTypHbi KO3DDULIMEHT paBeH 3.

3. Mpn TemnepaTtype 30°C peakumnsa npotekaeT 3a 25 MuHyT, Npn 50°C - 3a 4 MUHYTHLI. PaccynTtaTb
TeMnepaTypHbI KOIDDULIMEHT.
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4. Bo CKOJIbKO pa3 HY>XHO YBEJINYNTb KOHLIEHTPaLIMI0 BOAOpoaa, YToObl CKOPOCTb peakuum Mexay
BOJOPOJOM N NOAOM BO3pPOCsa B 3 pa3a?

5. Bbl4MCAUTL CPEefHIO CKOPOCTb peakuun: A + B_= 2C.

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

6. BO CKOMIbKO pe3 yBenn4YuTCa CKOPOCTb peakuunm npu NoBbileHUN TemnepaTypsl oT 150°C fgo
200°C, ecnu npu noBblleHUn TeMnepaTypbl Ha 10°C CKOPOCTb peakumnm yesenndmnach B 3 pasa?

7. Mpun TemnepaTtype 20°C peakumsa NpoTeKkaeT 3a 2 MUHYTbl. KakoBa NpPoOOO/KUTENIbHOCTb 3TOWN
peakuun npu a) Temnepatype 0°C, 6) Temnepatype 50°C? TeMmnepaTypHbIA KO3(DDULIMEHT paBeH
2.

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

9. Kak U3MeHUTCSA CKOPOCTb MPAMON peakLuun Npu yBeJnyeHnn KoHLeHTpaLumMn asoTa B Tpu pasa?

N2 + 02 ®2NO.

10. Kak M3MEeHUTCA CKOPOCTb peakumm npu ysenmydeHunm TemnepaTypbl oT 0°C pgo 100°C?
TeMnepaTypHbIN KO3(hPMUMEHT paBeH 3. [lepBoHaYalbHasa CKOPOCTb peakuun paBHa 5 Mosb/.

11. Kak nosnuseT yBenundeHne P u T Ha cMeLlLeHne paBHOBECUS B cUCcTeMax

2502 + 02 ® 2S03 + Q, DH_< 0;

4HCI + 02 ®2CI2 + 2H20 + Q, DH < 0;

2H20 ®2H2 + 02 -Q7?

12. B KakoMm HanpaBJIeEHNN CMeCTUTCA paBHOBeCne B CUCTEMaAX

2CO(r) + 02(r) ®2C02, DH = - 500 k[;

N2(r) + 02 ®2NO(r), DH = 18 k[;

CO2(r) + C(TB) ®2CO(r) -Q

a) npun NoBblLLIEHNWN NaBAEeHWNA,
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6) Npn NOHMXEeHNN TemMNepaTypbl;

B) npun yeeanv4eHmMm KOHUeHTpaunn NCXoaHbIX BeleCcTB, KOHEeYHbIX NMPOAOYKTOB peaKLunn,

r) 0pu yMeHbUWEeHNN KOHLLEHTPAaLIMN pearpyoLinx BeulecTs?

3agayqu rno Teme: «PacTBOPbI U MX XapaKTePUCTUKa»

1. CKoNbKo MuaamanTpoB 85 % pacTBOopa CEPHOM KMCAOTbI C MAOTHOCTbLIO 1,77 I/MA HY>XHO B34ATb
onga npurotosneHns 12 n 10 % pacTeopa € NAOTHOCTbIO 1,066 r/mn?

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

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

4. Ha CKONbKO rpagycoB nsMeHseTcs tsamepsanHna 1 tkuneHnsa pacteopa sTuaeHrnmkons C2H602,
copgepxauwero B 100 mn Boabl 4 monga?

5. CKoNbKO rpamMMoB 3TuneHrnmkonss C2H602 Hano pacTBOpUTb B 5 N BoAbl, 4TOObI pacTBOp
3amep3an npu - 20 °C?

6. Kakue wu3 nepevYncsZieHHbIX BewWeCTB ABNAKTCA CUJIbHbIMU 3NEKTPOINTaMN: TUOPOKCMAO Mean,
caxap, YKCyCHas KNUcnoTa , ConigHada KUCNoTa, T’MAPOKCUL Kanusa, cynbdaT KanbLusa, HUTpAT mtna?

7. MokaXxnte gmccoumnaumio B BOAHOM pacTeope creaytowmnx sewecTts: H2S, NaOH, gochaT kKanus.

8. OnpepnenuTe, BbiNaZeT /1M 0OCaf0K, €CNN CMeLaTb PacTBOpPbI:

1) Ca(NO3)2 n K2CO3? Hannwmnte NoOHHO-MONIEKYNAPHbIE peakL i,

2) Ba(NO3)2 n K2S04? HannwuTe NOHHO-MONEKYSpPHbIE peakL .

3) KNO3 v K2504? HanuwuTe MOHHO-MOJIeKYISIpPHbIE peakLuun.

4) AgNO3 un KI? Hanuwmnte MoOHHO-MOJIEKYISiPHbIE peaKLuun.

3aga4yu ro teme: «KoOMrjieKCHbIE COeaNHEHUNST»

1. HanucaTb hopMyny KOMMJIEKCHOro coeanHeHns, NoayYeHHOro n3 cneayolmnx seLlecTs:

NaF + AIF3 ®
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2. OnpepennTb 3apsaa M KoopaAMHaLUMOHHOE Yncno B coegmHeHunn: [Fe3+(CN)6]x.

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

4. HanwucaTtb ypaBHeHne aunccounaumm KOMIIJIEKCHOro coegmHeHna W  BblpaXXeHune KHecT.:
[Ag(NH3)2]Cl.

5. 3aKOHYUTb ypaBHEHUE peakuun 1 3annucaTb ero B MoHHoM Bupe: K3[Fe(CN)6] + FeSO4 ®

6. HanncaTtb hopMyny KOMMNJEKCHOr0O coegnHeHns: TeTpannTpuToamxnopompuaat (lll) kanms.

BapwnaHT 1.

1. Buibepute hopMynbl KpUCTaNIOrnapaTos:

1. K2503 2.5n(NO3)2- 20 H20 3. NaOH 4. BaS5-6H20

2.X0opoLlo pacTBoOpuMbIB Boae:(16)

1. AIPO4 2. NaOH 3. AgNO3 4. CuS

3.HepacTBopuMbI B BoAE:

1. HNO3 2. Cu(OH)2 3.Zn(NO3)2 4. HgS

4.®opMyna onga onpenesieHNsS MacCoBOW O0JM BellecTBa:

I.m=V/p 2.C=n/V 3. m(s-8a) = m(p-pa) - m (Bognrl) 4. w = m(B-Ba)/ m(p-pa)

5.®opmMyna onsa onpeneneHns MOJ'IFIDHO|7| KOHUEHTpPaunnm BelecTBa:

1. m(p-pa) = m(B-Ba) + m(Bogbl) 2. m=p-V 3.w=m(B-Ba)/ m(p-pa) 4.C=n/V

6.B pactBope conum maccon 150 rc maccoson gonen sewectsa 10 % mMacca conum paBHa:

1.15r 2.10r 3.75r 4. 5r

7.[ononHnTe npeasioxxeHus:

1. PacTBOpbLI — 37O ...
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2. M'napaTHylo Teopuio pacTBopoB pa3paboTan 1887 roay ...

3. 'mgpaTtsl - 3TO ...

4. KoathpuumeHT pacTBOPMMOCTU MOKa3bIBaeT ...

5. HacbIWEHHbIN pacTBOp - 3TO PacTBop, ...

6. Mo arperaTHOMy COCTOSIHUIO PacTBOpPbI BbIBAIOT ...

BapunaHT 2.

1. Buibepute hopMy bl KpUCTaNIOrngpaTos:

1. Na2504.10 H20 2.BaCl2 3. Mg(OH)2 4. CuS04-5H20

2.X0poLlo pacTBOPUMbI B BOJE:

1. H2S04 2. Cr(OH)2 3.FeSiO3 4.KOH

3.HepacTBopuMbl B BoAE:

1. BaSO4 2. Cu(NO3)2 3. MnS 4. ZnCl2

4.dopmyna ons onpeneneHns MoaspHON KOHLLEHTpaLUMMBeLecTBa:

I1.m=V/p 2.C=n/V 3. m(B-Ba) = m(p- pa) - m (Boabi) 4. w = m(B-Ba) / m(p-pa)

5.®opmyna ona onpep,eneva:MaccosoPl 0onn BeuwiecTBa:

1. m(p-pa) = m(B- Ba) + m(Bogbl) 2 m=p-V 3. w = m(B-Ba) / m(p-pa) 4.C=n/V

6.B pactBope conm maccon 250 rc maccoson gonen sewectsa 10 % mMacca conum paBHa:

1.15r 2.10r3.7,5r 4.25r

7. [JonosnHnTe rnpeasioxxeHus:

1. PacTBOpuTENnbL — 370 ...
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2. PacTBOpeHue - 310

3. C noBbIlWleHNEM TeMNepaTypbl PaCTBOPUMOCTD ...

4. TvwppaTaunsa - 3To

5. HeHachbllLeHHbI pacTBOp - 3TO PacTBop, ...

6. Mpumep raszoobpasHoro pacTeopa - 3TO...

JTaJZIoOHbl OTBETOB K TeCTOBOMY 3aQaHHUIoO.

BapunaHT 1.

1.23

2.2,3

3.24

5.4

6.1

7.[ornosiHnuTE NpeasioXeHus:

1.PacTBOpbLI - 3TO OAHOPOAHbIE CUCTEMbI, COCTOSALLME U3 PacCTBOPUTENA U PAaCTBOPEHHOIO BelllecTBa.

2. T'mppaTHyto Teoputo paspaboTtan B 1887 roay O. N. MeHaenees.

3.flmapaTbl - 3TO BellecTBa MNepeMeHHOro cocTaBa, obpa3oBaHHble MoOJIeKyJamMu BOAbl W
pacTBOPEHHOrO BeLlecTBa.

4 Koa(hpnumeHT pacTBOPUMOCTU rOKa3biBaeT MaccCy pacTBoOpeHHoro Bewectsa B 100 r
pacTeBopuTens.

5.HacbIlWEHHbLIN pacTBOp - 3TO PaCcTBOP, KOTOPbLIA COAEPXWUT MaKCMMaslbHOE KOJINYeCTBO
PacTBOPEHHOr 0 BellecTBa Npu OaHHOW TeMnepaType.
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6. Mo arperaTHOMY COCTOSIHMIO pacTBOPbI ObIBAIOT XXMUAKWE, TBEPAblEe U ra3zoobpa3sHble.

BapunaHT 2.

N

. [onosiHuTe npenioXeHus:

=

. PacTBOpUTENb — 3TO KOMMOHEHT pacTBopa, Npeobnagatowmnin no obbemy n macce.

N

. PactBopeHune - 310 npouecc B3aUMOOEeNCTBUSA PaCTBOPEHHOIO BeLWleCTBa C paCTBOpPUTEJIEM.

w

. C noBbIWeHnem TeMnepaTypbl PaCTBOPUMOCTb MOBbILLIAQETCA.

4. T'mapaTaumsa - 3TO B3aMMOAENCTBME PAaCTBOPEHHOMO BellecTBa C BOJOMN.

5. HeHacbILEeHHbIN PacTBOP - 3TO PACTBOP, B KOTOPOM MOXXET PacTBOPUTLCSA eLle Kakoe-mbo
KOJIMYECTBO BellecTBa.

6. MpyMep razoobpasHoOro pacTeopa - 3TO BO3AYX.

3agaym no Tteme «OKNCINTEIIbHO-BOCCTAHOBUTEIbHbIE rnpouecchbl N Nx XxapakKtepnctmka»

YpaBHATbL peakuum MeToaoM 3/1IeKTPOHHOro banaHca, onpegenntb 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
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4. K + H2S504 (koHu.) ® K2504 + H2S + H20

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

6. MNO2 + HCI ® MnCI2 + CI2 + H20

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

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

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

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

Bonipock! no teme: <<C)/LL1HOCTb rmaposinda i ero KoOJIN4eCTBeHHbIe XaPaKTEePUCTUKN>»

1. O 4éMm cBUAETENbCTBYET U3MEHEHME OKPACKM JlJaKMyCa B pacTBOpPaxX HEKOTOPLIX CoNen?

2. B 4éM NpuynHa U3MEHEHNs OKpPaCKM JlakMycCa B pacTBopax KapboHaTa HaTpus 1 xaopuaa
antoMnHNA?

3. MpuBeauTe NprMMepbl CoNei, NoOABEPraloWMXCsA FTMAPOAN3Y 1) Mo KaTUOoHY; 2) NO aHUOHY; 3)
Mo KaTVMOHY N aHNOHY.

4. MNpnBepnTe NPMUMeEpPLI COJIEN, KOTOPbLIE HE MOTYT CYLLLECTBOBaTb B BOAHOM pacTBOpE.

5. MpuBeauTe NprMMepbl CONE, KOTOpble HE MOoABEPraloTCs rMAPOsInN3Y.

6. Kakylo cpeny mMMelOoT pacTBOpbl caepylowmx conen: 1) cynbcdaTta HaTpus; 2) HUTpaTa
aMMoHus; 3) xnopupa Kanus; 4) cynbnga HaTpud; 5) kapboHaTa HaTpua? HanuwunTe ypaBHEHMUS
rmaponnsa conen.

7. MOXXHO Nu B pe3yfibTaTe B3auMMOAENCTBUSA pacTBOpoB kapboHaTa HaTpua uU xnopuipa
xpoma(lll) nonyuntb cynbcpng xpoma(lll). LanTe o60CHOBaAHHbLIN OTBET.

8. MO>XXHO NI C NOMOLWbIO MHANKaTOpPa JlJaKMyCa Pas3/IniynTb PacTBOPLl: 1) HUTpaTa aJloMUHNA,
cuanKaTa HaTpusa U cynbdaTa Kanus; 2) xnopuaa bapusa, kapboHaTa HaTpua n docdaTta Kanums; 3)
HUTpaTa Kanus, cynbaTta HaTpua n cynbduaa kanma? Jante o60CHOBaHHbLIN OTBET.

9. Kakne npoueccbl OTHOCATCA K peaKunam r|/|,u,pon|/|3a?

10. OnpegenuTe, Kakne N3 yKasaHHbIX CoJier NoaBepraTcs rmapoansy, u Kakasa gopma
rmaposaunsa (NpocTon, CTyneH4YaTblN, NOJIHLIA) UMEET MECTO B Ka)XAOM KOHKPETHOM Cllyyae:
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a) K2CO3, 6) Na2S, B) FeCl3, r) NH4NO2, p) AI2S3, e) KCl.

HanuwmnTe NoHHbIe N MOJIEKYISIPHbIE YPAaBHEHUS COOTBETCTBYOLWMX peakuunin. Onpenennte
peakuumio cpeapbl.

11. Kakyto peakuuio cpelibl UMeT pacTBOPbI C/IEAYIOLWNX CONe:

a) NaNO3, 6) NH4CNS, B) NaCN, r)CuSO4, p4) NH4NO3?

OBBACHMTE MPUYMHY N HAMULLINUTE NOHHBLIE N MONEKYIAPHbIE YPAaBHEHNS COOTBETCTBYOLLNX
peakuuin. YKa>kute cnydyanm n dopmy ruaposmsa.

12. OnpepennTte, Kak CMECTUTCSA paBHOBECKE B peaKumu rmaponmsa cybgaTta xpoMa npu
npubaBneHun: a) KNCNoThbl, 6) Weno4du, B) cynbdaTa HaTpUA, ) KapboHaTa HaTpus, A)xnopuaa
LMHKa.

13. O6bACHUTE NOHATUA KOHCTaHTbI U CTeneHn rnaponansa. Kakme pakTopbl BANSAIOT Ha
cTeneHb rmgposausa?

14. OnpepennTe, Kakas U3 yKa3aHHbIX COMeN rnaponnsyeTcs B 6onblUen cTeneHu:

a) Na2S nnm Na2S03, r) CuSO4unm CuS0O3, ©6) FeCl3unun FeCl2, pn) NH4CN uvnan NH4CNS, B)
ZnCl2nnwn CdCI2, e) Na2S nnum Na2COs3.

15. BblHMCANTE KOHCTaHTY rmaposauvsa prtopuaa Kanus, onpegenmTe cTeneHb rmgposinsa 3Toun
conm B 0,01M pacTtBope u pH pacteBopa. (KHF=7:10-4). OTtBeT: 0,14:10-10; 3,7; 4-10-5; 7,6.

16. Mpun cnmBaHum BoaHbIX pacTBopoB AICI3n Na2S obpa3yeTca ocagok rmgpokcuaa
aJIIOMUHNA N BbifeNseTca ras. Hannwmnte MoONeKynspHoOe N MOHHO-MOJIEKYIPHOE YPaBHEHMS
COOTBETCTBYOWEN peakunn. Kak goka3aTb, 4TO B 0CaAKe rMAPOKCUA aJlloOMUHNS, a He cynbduna?

17. OnpepennTe COOTHOLLIEHME KOHCTAHT U CTeNeHN rMaposn3a cynbunaa HaTpua ons
rMepBoOW N BTOPON CTyneHen. I3aMeHeHNeM KOHLEHTpaUnumM MoXXHo npeHebpeys (,). OTBeT: 6-106,
2,45-103.

3agayu rno teme «3J1IeEKTPOJIN3 pacTBOPOB U PacriaBoB»

1. CocTaBUTb CXEMY 3IEKTpPOsIM3a pacTtBopa ZnS0O4: a) c yrosbHbiIM aHogoM, 6) ¢ MeaHbIM
aHOLOM.

2. MoyeMy wienoYvHble MeTasiflbl Hesib3A NOJIYYUTh SJIEKTPOJSIN3OM PacTBOPOB UX conen? OTeeT
MOTMBUPOBATb MNPUMEPOM 3J1EKTPOJIN3a PaCTBOPOB.

3. CocTaBuTb CXeMy 31eKTposin3a pacTeopa u pacnnasa MnCl2.
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4. CoCTaBUTb ypaBHEHUsS MNpPoOLLEeCCOoB, NMpoTeKawwWwmx npun anekTposnse pacrsasoB NaOH un
NiCl2 c HepaCTBOPUMbIMW NEKTPOAAMMU.

5. CocTaBuTb CXeMbl 31€KTpoJIn3a BoAHbIX pacTBopoB HCl n Pb(NO3)3 ¢ xenesHbiM aHOLOM.

3anayv rno Teme «Koppo3vsi MeTaslsioB»

1. Kakvue npoueccbl MOWAYT Ha 3/eKTpodaX rasibBaHNYECKOro 3JieMeHTa Mpu Koppo3nu
)Kene3Horo ncTa Ha Bo3ayxe?

2. Kakune npoueccbl NoMAyT Ha 3/1IeKTpodax rajibBaHMYeCcKoro anemeHTa, paboTawowero Ha
BO34YyX€E MPU KOPPO3UM XKEJIe3HOro INCTa C MeAHbIMU 3aKienkamm?

3. CocTaBnTb CXeMy rajilbBaHU4YecKoro ssfieMeHTa, obpasytoLerocs npm Kopposuu getajnen uns
crniasa XeJsesa ¢ genonspusatopom: H20 + SO2.

4. B KakoM cJlydae Koppo3us xenesa bygeT npoucxoauTb ObiCTpee: MNpu HapyLUeHUW
NMOKPbLITUSA JTYXKEHOI0 UM OLIMHKOBAHHOI 0 Xene3a? MNpuBecTu cxeMy paboTbl MUKpPOrasibBaHoMap.

5. CoCTaBbTe 3JIeKTPOHHbIE YpPaBHEHUS MPOLIECCOB KOPPO3UM >Kenesa, HaxoAslerocs BO
BJIAXKHOM BO34yXe B KOHTAKTE C XPOMOM.

6. Kakwne npouecchbl I'IOIZ,EI,yT Ha >3/1eKTpoaax raJibBaHN4YeCKOro 3JiIeEMeHTa Mpu KOppo3nnm
HUKeNNPOBaHHbIX netanen c KNCNOPOAHbIM AenoJiApn3aTOpPOM MNP HapyLleHnn I'IOKprTI/IH?

7. CoCTaBUTb CXeMy rasJibBaHMYECKOro 3JieMeHTa, 0bpa3ylolerocsa npuM Koppo3mu crjasa
UMHKa C Medbto. [lenonapnusaTtopoM CAYXUT anekTponuT: H20 + CO2.

8. CocCcTaBUTb CXeMy TraJibBAHU4YECKOro 3JieMeHTa, paboTalouwero npu Kopposuu
OLIMHKOBAHHOI0 XKeJfie3a C KUCJIOPOAHbIM Aenofsipru3aTopoM. HanmcaTb ypaBHEHUS MPOLIECCOB Ha
3/1eKTpoaax.

9. Kakune npouecchl NonayT Ha 3NeKTPoMaXx ralbBaHNYeCKOro 3JieMeHTa, paboTatoliero npu
KOPPO3UKN NPOTEKTOPA Ha CTaJIbHOM Kopnyce?

10. Kakue npoueccbl nonayT Ha 3/eKTpodaX raJibBaHUYECKOro 3JIEMEHTa Mpu KOppo3mu
CBUHLOBOro Kabensa noa aencremem 6ayxaawoLWwmx TOKOB?

3apgayu no Teme «ObLyme cBovicTBa MeTasisioB"
1. CocTaBuUTb 3NEKTPOHHYO hopMysly MapraHua. OnpeaennTb BaJIeHTHOCTb N CTEMNEHb OKUCJIEHUS.

Ha OCHOBaHWWN BaJIEHTHOCTU COCTaBUTb (POPMYJibl OKCUAOB N rMAOPOKCMA0B Mn. OI'Ipe,El,eJ'II/ITb nx
KMCNIOTHO - OCHOBHOW XapaKTep.
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2. Kak upeTt pactBopeHue MarHmsa B kucnotax HCI, HNO3(pa36.)? HanucaTb ypaBHeHMe
peakuun. O6ocHoBaTb Ko3dduumeHTbl. PaccuntaTeh DG peakuuin. Yka3aTb HanpaB/eHHOCTb
nMpoLeccos.

3. HanuncaTtb peakunto, noaTBepP>XAaoLyto OCHOBHbIE csoncTtBa MnO.

4. 3aKoH4YUTb ypaBHeHue peakumun: CoCl3 + SnCl2 ®. YpaBHATb MeTOAOM 3NEKTPOHHOIro
6anaHca, onpenenntb TN OBP.

5. Hanuncatb peakuuto B3aumogenctemsa: [Ag(NH3)2]Cl + NaOH ®. 3anucaTb €€ B MOHHOM
BuOe. Ha3BaTb KOMIJIEKCHbIE COeAWHEHMWS, ONpenennTb 3apsan  KoMmnjekcoobpasoBaTens wu
KOOPONHALUMOHHOE YNC/I0 AaHHbIX COeAVHEHUA.

Bonpochbl K 3K3aMeHy Mo XuMuu

1. OCHOBHbIE KJ1acCChl HeopraHmn4eckunx coegnHeHUn, Knaccngpukaumsa, onpeneneHns.

2. OKkcupabl, Knaccmpunkaumsa, nonyvyeHme, CBONCTBA.

3. KucnoTsl, kKnaccudukaums, noayd4eHme, CBONCTBA.

4. T'ngpokcupbl, kKnaccupumnkauma. OCHoBaHMSA, NOJyYeHne 1 CBONCTBaA.

5. AMchoTepHble rMAPOKCUAbI, MNoJsyYeHne, CBONCTBA.

6. Conu, Knaccuumnkaumsa, nony4yeHme, CBONCTBA.

7. Mepuoanyecknin 3aKoH 1 nepmognyeckas cuctema sanemeHtos [1.1. MeHageneesa.

8. CTpoeHne aToMa, OCHOBHble TOHATUA U onpegeneHusa. Teopus H.bopa. [lpuHumn
HeonpepeneHHocTw MenseHbepra.

9. YyeHMe 0 KBaAHTOBbIX 4ucnax. MNpuHUMN HavMeHbllen 3Hepruu (nNpasuno KnevykoBCKOro).
MpuHuun Maynu.

10. MpaBwuna 3anonHeHUs opbuTanen 31eKTPOHAMMU.

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

12. MoHATKe 06 SHEPrnn MoHM3auunn, sHeprmnm CpoacTBa K 3JIEKTPOHY N 3JIEKTPOOTPMNUATENTBHOCTHN.
3aKOHOMepHOCTI/I NX N3AMeHEHNA.

13. Teopusa KoBasieHTHOM CBA3WU Jiblonca. NoHATME O BasIeHTHOCTM.
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14. Obpa3oBaHue xmMMmmieckomnm ceszn. OCHOBHble MapaMeTpPbl MOIEKY .

15. CBoncTBa KOBaJIeHTHOWN CBSA3W.

16. NNOHATME O CcUrMa 1 NN CBA3SX, KpaTHble CBA3N.

17. LOHOPHO-aKLENMTOPHLIA M 0BMEHHbIN MexaHU3Mbl 06pa30BaHNSA KOBAIEHTHOW CBA3W.

18. M'mbpuamnsaums aTtoMHbiXx opbuTanen. Bungbl rubpmnansaymu.

19. NloHHa4a cBA3b.

20. BogopoaHas CBA3b.

21. MeTannmn4yeckas cBs3b.

22. CKOpPOCTb XMUYECKOW peakuum n dakTopbl BAUSAOLIME Ha HEE. 3aKOH AeNCTBYIOLWMNX Macc.

23. Teopus akTUBaLUN. AKTUBNPOBAHHbIN KOMMJIEKC.

24. lMoHATMe 0 KaTanuse u KaTanmsaTopax. AKTuBaTopbl, I/IHFI/I6I/ITOpI:>I, KaTannTunyeckue aabl. Tunbl
KaTaJInTN4eCKnX peaKLl,I/IIh.

25. HeobpaTumble n obpaTuMble Npouecchl. 3aKoH AENCTBYOLWMX Macc Aas obpaTuMbIX peakLmniA.

26. CMeweHne xummn4deckoro paBHoBecus. [puHumn Jle LWaTenbe. BausHMe KoHUEHTpauuwu,
OaBNeHnsa 1 TeMrnepaTypbl HA COCTOSIHME paBHOBECUS.

27. TennoBble 3PPeKTbl XMMUYECKNX PeaKLN. DK30- N IHOAOTEPMUYECKNE peaKLn. DHTaNbMNS.

28. TepMOXnMmMyeckmne 3aKoHbl U CNegcTBUA U3 HUX.

29. DHTponus 1 aHeprusa MN'mbbca (M306apHO-N30TEPMUNYECKUIA NOTEHLMAN) CUCTEMbI.

30. PacTBOpbI, KNaccngukauyms.

31. PacTBOpMMOCTbL BeLlecTB B BoJe. STans.l pacTBopeHuda. [uapataumsa n conbBaTaluns.

32. Cnocobbl Bbipa>eHNsa KOHLLeHTpaLunum pacTBOpPOB.
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33. Teopus 3NEKTPONTNYECKON AUCCOLMALNN, ee OCHOBHbIE MOJIoXKeHNA. PaKTopbl, BAMSOWME Ha
3NEeKTPONNTUYECKYIO anccoumaumio. CTeneHb gmccoumaumnn.

34. Cnabble N cuabHble 31eKTpoanTbl. CBONCTBa pPacTBOPOB CAabbiXx 3N1EeKTPOSNTOB. 3aKOH
pasbaBneHusa OcTBanbaa.

35. 3J'IeKTpOJ'II/ITI/ILleCKaFI anccounaunmsa soabl. BO,D,OpOJJ,HbIIZ NMnoKa3aTeJlb.

36. bydepHble pacTBopbI.

37. CBoWcTBa pacTBOpoOB Cnabbix 3nekKTponnToB. MponsseneHmne pacTBOPMMOCTN.

38. Peakuun obMeHa B pacTBOpax 3JIeKTPOJINTOB.

39. MoHAaTMe 0 rmaposn3e conen.

40. KoMnnekcHble coeanHeHus. Peakuun komnnekcoobpasoBaHusa. KoopanHaunoHHas Teopusa A.
BepHepa.

41. Tunbl KoMnnekcoobpaszoBaTesnen M NUraHOoOB, KOOPAWHALUMOHHOE 4ucsao. HomeHknaTypa
KOMMAEKCHbIX COeaNHEHUN,

42. OcMoc, ocMoTuHYecKoe fasneHune. Onggysna. 3akoH BaHT-Iodda.

43. Npoun3seneHne pacTBOPUMOCTMU.

44, OKUCNNTEsNIbHO-BOCCTAHOBUTE/IbHbIE peakuuu. loHATHE O CTeneHm OKUCTeHUa U npasBuia
onpegensouwmne eé.

45. OcHoBHble nosoXxxeHusa Teopum OBP. TUNMNYHbLIE OKNCIINTENN N BOCCTaHOBUTENN. OKUCAUTESIbHO-
BOCCTaHOBUTEJIbHAasA ABONCTBEHHOCTb.

46. Knaccngpunkaumsa oKNCINTeIbHO-BOCCTAHOBUTESIbHbIX peaKu,w?l.

47. MeTogunka cocTtasneHnsa OBP: mMeTon anekTpoHHOro 6anaHca M MeTOd 3/IEKTPOHHO-MOHHOIO
B6anaHca.

48. DNeKTposIn3, ero CywHOCTb. 3akoHbl Papages. NpakTuyeckoe NpMMeHeHne 3J1eKTposin3a.

49. O6bwme cBONCTBA MeTasIOB: TuMbI KPpUCtTanian4yeCkKnx peweTok, XmMunydeckune CBOWCTBaA.
XnMmnyeckme CBONCTBa MeTaI0B r1aBHbIX U MOBOYHbIX noarpynm.

50. Koppo3us meTtannos n crocobsl 6opbbbl C HeR.
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51. O6buwme cBoONCTBa HEMETAJIJIOB: PU3NYECKME U XUMUNYECKME.,

7.4. MeToaunyeckue MaTtepuasnbl, onpeaensiowme npouenypbl OLeHMBaHUA 3HAHUMN,
YMEHMM U HaBblKOB, U ONbITa AEATEJIbBHOCTU, XapaKTepu3ylowux 3Tanbl (pOpMUMpoOBaHUA
KOMMEeTeHLUun

TpeboBaHuA K HanucaHuio pecdepaTUBHOroO AoKJaaa

MpoOyKT camocTosATeslbHON paboThl CTyAEHTa, NpencTaBAsAoLWmMn cobon KpaTKoe N3noxxeHne
B MMCbMEHHOM BUAe MOJIy4YeHHbIX pe3yfbTaToB (y4ebHo-uccnenoBaTesibCKOM) TeMbl, rae aBTop
packpblBaeT CyTb uccnepyemon npobnemsbl, NPUBOAUT pa3fiMdHble TOYKM 3pEeHUs, a TaKxe
cobCcTBEHHbIE B3rNnsaabl Ha Heé.

Ooknap posmxkeH 6biTb CTPYKTYPUPOBAH W BKJOYATb pa3fenbl: BBeAEHME, OCHOBHAsA 4acCTb,
3aKJllo4eHme, CNNCOK NCMOJIb30BaHHbLIX UCTOYHUKOB. B 3aBUCMMOCTM OT TEMATUKN pedepaTa K HeMY
MOryT 6bITb OhOpPMIEHBI MPUSIOXKEHUS, COAEPXKALLNE AOKYMEHTbI, UIOCTPaUnm, Tabnumubl, CXeMbl U
T.0. O6BEM poknaga - 10-15 cTpaHML NeYaTHOro TeKCTa, BKJOYaa TUTYJ/bHbIA JIUCT, BBEAEHUE,
3aKJIl04eHMe 1 CNNCOK NnTepaTypsbl.

3agayamMm goknaga sABaAfTCS:

1. (DOpMVIpOBaHI/Ie yMEHVII7I CaMoCTOATESIbHON pa6OTbI C NCTOYHUKaMWN nnuTepaTtypbl, KUX
cncreMaTmn3lauyunsa,

2. Pa3BMTME HABLIKOB JIOFMYECKOIr0 MbILLUIEHUS;

3. YrnybneHune TeopeTnyeckmx 3HaHmin no npobaeme nccnenoBaHums.

Mpwy oueHke AokKNaf4a UCMOMb3YIOTCH CaeayoLme KputTepun:

- HOBU3Ha TEeKCTa;

- 060CHOBaHHOCTb BbIBOpa UCTOYHUKA;

- CTeneHb PacKpbITUS CYLLHOCTU BOMPOCa;

- cobnioneHnsa TpeboBaHMin K 0QOPMIIEHNIO.

Kputepumn oueHuBaHua poknaga

OTMeTKa «OT/IMYHO» - BbIMOJIHEHbI BCe TpeboBaHMSA K HamMMCaHWMIoO M 3alwnMTe Joknaja:
obo3Ha4vyeHa npobnema n o60CHOBaHa €€ aKTyasbHOCTb, CAeNaH KPaTKWIA aHaIn3 pasiMyHbIX TOYeK
3peHus Ha paccMaTpuBaemylo npobsemMy ©  JIOTUMYHO WU3NI0KEeHa CcoBCTBEHHasa no3uumg,
copMynMpoBaHbl BbIBOAbLI, TEMA PACKpbITa MOJIHOCTbIO, BblAep>XaH 00bLEM, AaHbl MpaBUJIbHbIE
OTBeThl Ha AOMOJIHUTE/IbHbLIE BOMPOCHI.

OTMeTKa «X0opoLlo» - OCHOBHble TpeboBaHMA K AOKNaAYy U €ro 3aumnTe BbiMNOJIHEHbI, HO MpU
3TOM pJonyuleHbl Hefo4éTbl. B 4acTHOCTWM, MMEKTCA HETOYHOCTU B WU3NI0XKEHUU MaTepuana,
OTCYTCTBYET JloOrM4yeckas nocsiefoBaTeslbHOCTb B CYXXAEHWUAX, He BblaepxaH 06béM poknana,
MMeTCA ynyweHnsa B O0OpPMSEHUN, HEe [O0MNyCKaeT CYLeCTBEHHbIX HETOYHOCTEN B OTBETE Ha

OOMOJITHNTENbHbIN BOMpocC.

OTMeTKa «y[0BJIETBOPUTESIbHO» - MMEIOTCS CYLLEeCTBEHHble OTCTYNJIeHUs oT TpeboBaHWi K
HamuWcaHWio AokKJafda. B YacTHOCTM, TeMa OCBelleHa Nnlb YacTUYHO, OOMYLIEHbl (hakTuyeckue
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OLNBKMN B cooep>XaHUN AOKada Uav Npu OTBETE Ha AOMNOJHMUTE/IbHbIE BOMPOChHI, BO BPEMS 3aLLUThI
OTCYTCTBYET BbIBO/.

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

TemaTuKka OOKNnaaoB BblOaeTCAd npernongaBaTeJieM, n CTyOeHT BbI6I/IpaeT TEMY
CaMOCTOoATENIbHO B Te4HeHne nepsebiX ABYyX HeOde b O6y‘-IeHI/IF|.

KpuTepumn oueHKHU 3HAaHUHW Ha 3K3aMeHe

DK3aMeH MOXXeT MpPoBOAUTLCS B popMe YyCTHOro ornpoca no 6bunertam (Bonpocam) nam 6e3
61NeToB, C NpeABapuTesIbHOM NOArOTOBKOM NN 6e3 NoAroTOBKM, MO YCMOTPEHMIO NpenoaaBaTens.
DK3aMeHaTop BMpaBe 3aZlaBaTb BOMPOCbI CBepx 6uneTa, a TakXe, MOMMMO TeOopPeTU4EeCKUX
BOMPOCOB, AaBaTb 3aZla4yyM Mo NporpaMmMe AaHHOro Kypca.

JK3aMeHalUWoHHble 6uneTbl (BOMPOChI) YTBep)XXAAlTCA Ha 3acefjaHunm Kadenpbl Wu
noanucbIBalOTCS 3aBedylolWuMM Kadenpon. B bunete n[o/mkKHO coaepxaTbCs He Oonee Tpex
BOMpocoB. KoMMiekT 3K3aMeHaLWOHHbIX 6uneToB MO AUCUMMNINHE O0/DKEeH codep)xaTb 25-30
6buneTos.-

DK3aMeHaTop MOXeT MPOCTaBUTb 3K3aMeH 6e3 onpoca nin cobecenoBaHns TeM CTyAeHTaM,
KOTOpble aKTUBHO Y4aCTBOBaJIN B CEMUHAPCKUX 3aHATUAX.

OTMeTKa «OTJ/IMYHO» - CTYOEHT rlyboKo M MPOYHO YCBOWJ BECb MPOrpaMMHbIA MaTepuan,
ncyepnoiBatolle, MocaenoBaTeNlbHO, FPAaMOTHO W JIOTMYECKU CTPOMHO ero usnaraeT, TeCHO
yBSI3bIBA€T TEOPUIO C MpPaKTUKoW. CTydeHT He 3aTPYAHAETCsa C OTBETOM Mpu BUAOU3MEHEHUN
3afaHus, cBoboaHO cnpaBaseTcs C 3aja4amu, 3a4aHUAMN U APYrUMN BUAAMUN NPUMEHEHNS 3HAHWUA,
NMoKa3blBaeT 3HAHWS 3aKOHOAATENbHOrO M HOPMATUBHO-TEXHWUYECKOro MaTepuasioB, NMpPaBUsIbHO
000CHOBbLIBAeT MPUHATbLIE pelleHus, BhajeeT pPa3HOCTOPOHHUMU HaBbIKaAMXM U  MNpuemMaMiu
BbIMNOJIHEHUA NPaKTU4Yecknux paboT, obHapy)XMBAET YMEHNEe CaMoCcToATebHO 0606LaTh 1 u3naraTh
MaTepuas, He gonyckas olnbok.

OTMeTKa «XO0pollo» - CTYAeHT TBEpPAO 3HAeT MpPorpamMMHbIA MaTepuas, FpaMoOTHO K Mo
CYLleCcTBY M3naraeT ero, He J0oMNycKaeT CYLeCTBEHHbIX HETOYHOCTEN B OTBETE Ha BOMPOC, MOXET
NPaBUIbLHO MPUMEHATb TEOpPEeTMYECKME MOJIOXKEHUS U BRageeT HeobXxoOAUMbIMM HaBblkamMu Mpwu
BbIMOJIHEHUM NPAKTUYECKUX 3alaHUNA.

OTmeTKa «yOOBNETBOPUTENIBHO» - CTYOEHT YCBOWJ1 TOJIbKO OCHOBHOM MaTepwunas, HO HE 3HaEeT
oTOeNbHbIX peTanen, JOoNyCKaeT HEeTOYHOCTU, He[oCTaTO4YHO nMpaBuiibHble (OPMYJIUPOBKY,
HapylwaeT nocsenoBaTes/ibHOCTb B U3J10KEHUM TNMPOrpaMMHOro M™Matepuasla W  UCNbITbIBaAeT
3aTpyOHEHNA B BbIMOJIHEHNIN NMPaAKTUHECKNX 3afaHun.

OTMeTKa «HeyNOoB/IeTBOPUTESIbHO» = CTYAEHT He 3HAeT 3HAUYNUTESIbHOMN YacTW NPOrPaMMHOro
MaTepunana, pAonyckaeT CcyuwecCTBeHHble 0LIJI/I6KVI, c 6onbwmmMn 3aTPpyOoHEHUAMWU BbINOJIHAET
npakTmnyeckme paboThi.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

54(075.8) C 47 Cnecapes, B.N. XuMuna: 0CHOBbI XMnKn
>KNBOrO : y4ebHuk onsa By3os / B.W. Cnecapes. - 34. 4-e,
ncnp. - CN6. : Xumunspat, 2009. - 784 c. : un. - T'pud.:
PekomeHpoBaHoO MuHmnctepcTeom obpasoBaHusa P®. - Mpwun.:
c. 768. - bubnwnorp.: c. 784. - NpenMm. yka3s.: c. 769-783. -
ISBN 978-5-93808-146-8

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

Encmmos, B. . OcHoBbl 0bLLen xumum : y4yebHoe nocobue /
B.W. EncoumoB. — 2-e n3ag. — Mocksa : NHOPA-M, 2024. —
256 c. — (Bbicwee obpa3oBaHue: bakanaspuaT). - ISBN
978-5-16-010066-1. - TeKCT : 31eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2127282 (

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

CranbHasd, M.W. (Makonckuin rocy [apCTBEHHbIN
TEXHOJIOrNYEeCKUI YHUBEPCUTET). JTabopaTopHbIA NPakKTUKyM
Mo XMMUK [INeKTPOHHbIN pe-cypc] : y4ebHoe nocobue / M.U.
CranbHas. - Markon : b.n, 2021. - 104 c.

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

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

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

8.2. lononHuTesIbHaA nurepaTtypa

Ha3sBaHue

CcblniKa

My3akos, C. A. Obwasa xnumus. NpakTu4eckmin Kypc : y4ebHumnk
1 npakTnkym ansa sysos / C. A. lNy3akos, B. A. Nonkos, A. A.
dunmnnosa. — 5-e usg., nepepab. n gon. — Mockea :
M3paTenbcTBo KOpanT, 2025. — 244 c. — (Bbicwee
obpasoBaHue). — ISBN 978-5-534-09473-2. — TeKcT :
3N1eKTPOHHLIN // Obpa3oBaTenbHaa nnaTdopma tOpanTt
[canT]. — URL: https://urait.ru/bcode/556673

https://urait.ru/bcode/556673

Endummos, B. N. OcHoBbl 0bLern xumMum : 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

lycakoBa, H. B. TexHoctepHas 6e3onacHOCTb: hnlnko-
XMMUYECKMe npouecchl B TexHocdepe : y4ebHoe nocobue / H.
B. N'ycakoBa. — Mockga : UHO®PA-M, 2023. — 185 c. —
(Bbicluee obpasosaHme). — DOI 10.12737/10267. - ISBN
978-5-16-018747-1. - TeKCT : 31eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/2053224

https://znanium.ru/catalog/document?id=429640

KomnnekcHble coegnHeHns. Teopums MONeKyNApHbIX
opbuTanen : TecTbl / cocTaBuTenu: M.M. MNeTposa, E.M.
3yeBa, A.M. Ky3HeL0B. - Ka3aHb : Ka3aHCKNI HauMOHaNbHbIN
nccnenoBaTeNbCKUN TEXHONIOrNYeckuin yHusepcuteT, 2016. -
44 c. - 5bC IPR Books. - URL:
http://www.iprbookshop.ru/61864.html. - Pexxum poctyna: no
noanucke. - ISBN 2227-8397

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

FnuHka, H. J1. Obwasa xummns : y4ebHuk ons sysos / H. J1.
[nuHKa ; nog pepakuven B. A. Monkosa, A. B. babkoBa. —
20-e n3a., nepepab. n gon. — Mocksa : i3paTensCcTBO
lOpanT, 2025. — 717 c. — (Bbicwee obpa3soBaHue). — ISBN
978-5-534-19092-2. — TeKCT : 3NeKTPOHHbLIN //
Obpa3oBaTenbHasa nnaTdopma HOpanT [canT]. — URL:
https://urait.ru/bcode/569090

https://urait.ru/bcode/569090
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8.3. N"HchopMaLMOHHO-TEJIEKOMMYHUKaLUOHHbIE pecypchl ceTn «MIHTepHeT»

Znanium.com. ba3oBas KONNEKLNS : ISIEKTPOHHO-6MbnnoTevyHasa cuctema : cant / OO0 "Hay4Ho-
n3patenscknm ueHTp NMHdpa-M". - MockBa, 2011 - - URL: http://znanium.com/catalog (naTa
obHoBneHnA: 06.06.2019). - Pexxum gocTyna: oas 3aperucTpmp. nosib3osaTtesien. - TeKCT:
9NEeKTPOHHbIN. PoHA DBC chopMmpyeTCcs € y4eTOM BCex uamMmeHeHn obpasoBaTesibHbIX CTAaHAAPTOB U
BK/tOYaeT y4ebHuku, y4ebHbie nocobus, YMK, moHorpacum, astopedepaTsl, AuccepTaunm,
3HUMKIONEeAnn, CI0Bapu U CNpaBoOYHUKN, 3aKOHOAATE/IbHO-HOPMaTUBHbIE JOKYMEHThI,
crieunanbHble Nepuoanyeckmne n3gaHusa u n3faHus, BbifyckaeMble n3gaTtesibCTBaMu BY30B.
http://znanium.com/catalog/ IPRBooks. ba3oBas Konnekuuns : 3N1eKTPOHHO-6MbnoTeyHasa cnctema :
canTt / O6wecTBO C OrpaHMYeHHON OTBETCTBEHHOCTLI0 KoMnaHua "An MNMu Ap Meauna". - CapaTos,
2010 - . - URL: http://www.iprbookshop.ru/586.html - Pe)xum gocTtyna: onsa 3aperucTpump.
nosib3oBaTesnen. - TeKCT 3/IeKTPOHHLIN. fIBASeTCA pacnpocTpaHeHHbIM obpa3oBaTebHbIM
3NEKTPOHHbIM PecypcoM A4 BbICLUUX N CpeHUX cneynanbHbiX y4ebHbiX 3aBedeHni, Hay4yHo-
nccnenoBaTesIbCKUX MHCTUTYTOB, Ny6an4HbiX 6ubnnoTek, npnobpeTatoinx KOpNoOpaTMBHbIA JOCTYyN
Ans ceoux obyyvatowmxcs, npenogasatenent n T.4. 3bC Bkao4YaeT y4ebHyo 1 Hay4yHY0 nutepaTypy
Nno HanpaBJieHNSIM NOAMOTOBKU BbICLLUEr0 1 cpefHero npogeccuoHanbHoro obpasosaHus.
http://www.iprbookshop.ru/586.html NHTepmeaunsa. nekKTpoHHO-6ubanoTevyHaa cuctema. Konnekumns
TaMoXxeHHoe Aeno : canT / 3paTenbckuin LeHTp MHTepMmeaus. - CaHkT-MeTepbypr, 2014 - .- URL:
http://www.intermedia-publishing.ru/custom.html - Pexxum pocTtyna: ansa saperucrpup.
rnonb3oBaTenen. - TeKCT 3N1eKTPOHHbIN.DBC — cobcTBeHHas pa3paboTka n3gaTenbCTBa
«NHTepmenuna», 3apernctpmpoBaHHas Kak CMU n kak 6a3a gaHHbIX, MO3BONAOWANA MOJyYaTb
[OCTyn K KHUram nocpeacTtsom cetn NHTepHeT. http://www.intermedia-publishing.ru/custom.html
HauwnoHanbHasa 3nekTpoHHas 6ubnnoteka (HIB) : hbepepanbHas rocyaapcTBeHHas
MHPOPMaLMOHHasa cMcTeMa : calT / MMHNCTEPCTBO KybTypbl Poccnnckon ®epgepaumun, Poccninckas
rocygapcTBeHHas bubnumorteka. - MockBa, 2004 - - URL: https://H36.pd/. - Pexxum gocTtyna: ans
3aperncTpup. nosib3oBaTenen. - TeKCT: 3NeKTPOHHbIN. H3b - npoekT Poccmnckom rocygapCTBEHHOM
6rnbnnotekun. HaunmHasa c 2004 r. NpoekT HaumoHanbHasa anekTpoHHasa bubnuoteka (H3B)
pa3pabaTbiBaeTCsA BeAYLLMMU POCCUNCKUMU BubanoTekamm npu nogaep>xke MnHncTepcTaea
KynbTypbl Poccnnckon ®epepaunn. OcHoBHas uesnb HIOB - obecneynTs cBOGOAHbLIN [OCTYN
rpaxgaHam Poccuinckon depepaumm Ko BCEM U3AAHHbLIM, U34ABAEMbIM N XPaHAWMMCS B JOHAAX
POCCUNCKUX BNBANOTEK N3JAHUAM U Hay4YHbIM paboTaM, - OT KHVKHbIX MaMATHUKOB NCTOPUM U
Ky/bTypbl, 4O HOBENLLNX aBTOPCKUX NnpounsseneHnin. B HacToswee Bpems npoekT HIb BkovaeT
6onee 1.660.000 a3nekTpoHHbIX KHUT, 6onee 33.000.000 3anncen kaTtanoros. https://H36.pd/
IneKTpoHHasa bubnnoTteka: bubnmoTeka aucceptaunn : canT / Poccuinckasa rocygapcTBeHHas
bubnunoteka. - Mockea : PI'b, 2003. - URL: http://diss.rsl.ru/?lang=ru. - Pexxum goctyna: gns
3aperucTpup. nosib3oBaTesien. - TeKCT: 3IeKTPOHHbIN. B COOTBETCTBUM C NPUKA30M reHepasbHOro
anpekTopa PIB Ne 55 01 02.03.2012 r. nosb3oBaTensam BupTyasnbHbIX YATasIbHbIX 3a710B pa3peLleH
3AKA3 Ha ne4YaTb MNOJIHbIX TEKCTOB AnccepTauun ns 36/ Prb. MNMpu nepsom obpawieHnmn K pecypcam
3B/ PI'6 He06X0AMMO NPONTU PErnucTPaLIMIO B BUPTYaslbHOM YuTanbHOM 3ane PFB.POCCUNCKAS
HAUWMOHAJIbHAA BUBJTNOTEKA (PHB) : canT / Poccuinckas HaunoHanbHaa 6ubnmoteka. - MockBa :
PHB, 1998. - URL: http://nlr.ru/. - Pexxum focTyna: Ana 3aperncTpup. nonb3oBaTenien. - TeKCT:
ONEKTPOHHBIN. "... 0A4Ha U3 KPYMHENLINX B MUPE 1 BTOPasa No BeanymHe oHAo0B B Poccuimnckom
depnepaumn - CNY>XUT POCCUNCKON KyNbType U HayKe, XPaHUT HaLMOHasIbHYIO MaMsATb,
CNocobCTBYET NPOCBELLEHMIO HAaCENALWNX POCCUIO HAPOAOB U PAaCNPOCTPAHEHNIO NAEN T'YMaHM3Ma.
... B hoHpax bnbnnotekn xpaHutcsa 6onee 38,6 MJIH 3K3. NPON3BEAEHUI MEYATU N UHbIX
WH(OPMaLMOHHbLIX PECYpPCOB, B TOM YUCAE N HA 3NIEKTPOHHBLIX HOCUTENAX, AOCTYMHLIX LUMPOKOMY
Kpyry nonb3oBaTtesien. ExxerogHo PHB nocewaeT okono 850 ThIC. YnTaTenen, KOToOpbiM BblOaeTCs
00 5 MAH n3gaHnn, K ee aIeKTPOHHbLIM pecypcaM obpallatoTcs 3a rof cebile 10 MH yaaneHHbIX
nofib3oBaTesiei. ... CoOXpaHas KyJbTYPHYIO U NCTOPUYECKYIO MPeeMCTBEHHOCTb, BEPHOCTb
6nbnmnoTeyHbIM TpagnLMAaM, 3a/0XKEHHbIM ewe B MmnepaTtopckon NybnndHon bubnnoteke, PHB
cerogHs — coBpeMeHHoe NMHOPMaLMOHHOE yyYpexaeHne, OCHalleHHoe HoBenwuM obopynoBaHneM
1 CBOEBPEMEHHO OTBeYalolee Ha HaCyLlHble BbI30Bbl BpeMeHW." (umTaTta ¢ canTa PHB:
http://nir.ru/nir_visit/RA1162/rnb-today ) http://diss.rsl.ru/ eLIBRARY.RU. : Hay4Haa 3n1eKTpoOHHas
bnbnnoTteka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. - Pexxum goctyna: ans
3aperncTpup. nosib3oBaTesnien. - TeKCT: 3N1eKTPOHHbLIN. MnaTdopma eLIBRARY.RU 6bina co3pnaHa B
1999 rony no nHnumnaTmee Poccmnmckoro hoHaa hyHOaMeHTasIbHbIX UCCNefoBaHUN ans
obecneyeHnsa PpOCCUNCKMM YHEHbBIM 3JIEKTPOHHOIO A0CTYMa K BeAYLW MM NMHOCTPaHHbIM Hay4YHbIM
n3gaHuam. C 2005 roga eLIBRARY.RU Ha4vana paboTy C pycckosA3bl4HbIMU NyBAMKaLMAMN N HbIHE
ABNSETCS BEOYLLEN SNTEKTPOHHON BBNINOTEKO HayYHOW NMEePMOONKN Ha PYCCKOM A3blKe B MUpPE.
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https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4YHas 3/1eKTpoHHas bubnnoTteka : canT. -
MockBa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum gocTtyna: ans 3aperncrpup.
rnonb3oBaTenen. - TEeKCT: 3IeKTPOHHbIN. KnbepJleHMHKa - 3TO Hay4Has 3/1eKTpoHHaa bubnnoTteka,
MOCTPOEHHasi Ha NapaaurMe oTKpbITON Haykn (Open Science), OCHOBHbLIMUY 3ada4aMun KOTOPON
ABNSAETCA NONynsapusaumsa HaykKm 1 Hay4HoW OesaTenNbHOCTWN, 0bLeCcTBEeHHbIN KOHTPOJIb KaYecTBa
Hay4HbIX Ny6AnKaunn, pa3Butne MeXxXaucLunnanHapHbIX NCCefoBaHWin, COBPEMEHHOI0 UHCTUTYTa
Hay4HOWN peLeH3un, NoBbIleHne LUTUPYEMOCTN POCCUACKON HayKN N MOCTPOEHUE NMH(PaACTPYKTYypbl
3HaHuN. https://cyberleninka.ru/ Mepuoanyeckue nsgaHusa 4oCcTynHble obyyaowmmcs m
coTpyaHnkam ®IrbOY BO MI'TY no noAnnucke m Ha OCHOBaHNU KOHTPaKTOB U JIMLEH3NOHHbIX
cornaweHun. /index.php/resursy/37-periodicheskie-izdaniya PecypcCbl OTKpbITOFr0 4OCTYynNa
depnepanbHasa TaMoXXeHHas cnyxba - http://rtu.customs.ru/ , https://customs.gov.ru/ Tamo)xeHHas
cny»x6a Poccuinckonm ®epepaumm B 2018 roay - https://minfin.gov.ru/common/upload/library/2019/04
/main/06_Federalnaya tamozhennaya_sluzhba v 2018 godu.pdf http://rtu.customs.ru/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

OO e BONPOChl OPraHu3auum U3yYeHUs OUCLUMNJIMHBI.

Ha nsy4eHne gnucumniamHel cornacHo y4ebHomMy nnaHy Ha o4Hou ¢popme obyqeHuns oTBoamTCca 144 vaca, u3 HUx 51,35 KOHTaKTHbIX Yacos, 57
Yac npmxoantca gna CPC. KOHTaKTHbIe Yacbkl nogpa3aensatoTcsa Ha aekuun (17 vacos), nabopaTopHble paboThl (34 4acoB) U KOHTakTHasa paboTa B
nepuop attectauum (0,35 yacoB). Ha 3ao04Howu popme 0byHeHVST N3YHEHUNIO AUCLUUMINHBI COracHo y4yebHoMy nnaHy oTBoAuTCA 144 4aca, U3 HUX
14,35 KOHTaKTHbIX YacoB 1 121 4yaca ansa CPC. KoHTaKTHble Yacbl nogpa3nensaoTcsa Ha fnekuummn (6 4vacoB), nabopaTopHbie paboThbl (8 Yacos) 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

Microsoft .NET Framework 4.7 CBo6oaHasa nnueH3uns

AHTUBUMpYC kaspersky endpoint security JInbueH3noHHbIn gorosop o1 17.02.2021 Ne 203-20122401

OnepaunoHHas cuctema Windows Jorosop oT 26.05.2020 Ne 32009117096 Oorosop oT 17.01.2019 Ne 31908696765

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

NHTepMeans. dNeKTpPoHHO-6MbnnoTevHasa cuctema. Konnekums TaMoxXeHHoe feno : canT / i3pgaTenbCknin ueHTp
NHTepmeans. - CankT-MeTepbypr, 2014 - .- URL: http://www.intermedia-publishing.ru/custom.html - Pexxum goctyna: ana
3aperncTpup. nosib3oBaTtesniei. - TeKCT 31eKTPOHHbIN.DBC — cobcTBeHHasn pa3paboTka nsgartenscrBa «MHTepMeans»,
3aperncTpupoBaHHas kak CMU n Kak 6a3a faHHbIX, MO3BOAAOLWAs NoJly4aTb AOCTYN K KHUFaM NOCpeACcTBOM CETH
NHTepHeT. http://www.intermedia-publishing.ru/custom.html

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (HIB) : henepanbHaa rocygapcTBeHHas MHOOPMaLMOHHAA cucTema : CanT /
MnHNCTEpPCTBO KyNbTypbl Poccninckon ®epepaunn, Poccuinckasn rocynapcrseHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxum pocTyna: gns 3aperncTpmp. nojib3oBaTesieln. - TEKCT: 3N1eKTPOHHLIN. HIb - npoekT Poccuinckonm
rocynapcteeHHon 6ubnnotekun. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa anekTpoHHas bubnnoteka (HI6)
pa3pabaTbiBaeTCs BeAyLMMU POCCUACKMMN BubnnoTekamm npyn nogaepxxke MnHuUcTepcTBa KybTypbl Poccuinckon
Depepaumn. OcHoBHas uenb HIb - obecnevnTb cBOGOAHBIN AOCTYN rpakaaHam Poccuiickon depgepaumm Ko BCeEM
N34aHHbIM, U34aBaeMbIM U XPaHALLMMCS B (DOHAAX POCCUACKNX BMBINOTEK N34aHNSAM N HayYHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB MCTOPUM N KYyNbTYypbl, O HOBENLLMX aBTOPCKMX Npon3BeAeHnin. B HacTosAwee Bpema npoekT HIb BkovaeT
6onee 1.660.000 301eKTPOHHbIX KHUT, 6onee 33.000.000 3anucen kaTanoros. https://H36.pd/

dnekTpoHHasa bubnmoTteka: 6ubnnoTeka auccepTaumin : canT / Poccuiickas rocynapcTeBeHHas bubnnoreka. - Mocksa : PI'B,
2003. - URL: http://diss.rsl.ru/ - Pexxum gocTtyna: osa 3aperncTpup. rnosb3oBaTtenen. - TeKCT: 3IeKTPOHHbIN. B
COOTBETCTBUN C NPUKa30oM reHepasibHoro anpektopa PI'b Ne 55 o1 02.03.2012 r. nonb3oBaTeNssM BUpTyasibHbIX YNTasIbHbIX
3an10B pa3peLleH 3AKA3 Ha neYaTb MOJIHbIX TEKCTOB Aucceptauunii ns 36 Prb. MNpu nepsom obpalleHnn k pecypcam 6]
PI'6 Heo6X04MMO MPONTU PErncTpaLmio B BUPTYaibHOM YiTanbHOM 3ane PI6.POCCUNCKAA HALMOHAIbHASA BUBJINOTEKA
(PHB) : canT / Poccuinckas HaumoHanbHas bubnunoTteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum pgoctyna: ans
3aperncTpup. nosib3oBaTesien. - TeKCT: 3/IEKTPOHHbLIN. '... 04Ha U3 KPyNHenwmnx B Mupe 1 BTopas no seandnHe oHO0B B
Poccuiickon ®egepaumm - CAY>XUT POCCUACKON KyNbType U HayKe, XpaHUT HauMOHallbHY10 NaMaTb, cnocobcTeyeT
MpOCBELLLEeHMI0 HacensaLwmx POCCUI0 HAPOAOB 1 PacCNPOCTPaHEHMIO naen rymaHusma. ... B dongax bubnunotekn xpaHmntcs
6onee 38,6 MJIH 3K3. NPON3BEAEHMNI NEYATN U NHbIX NHPOPMALIMOHHBLIX PECYPCOB, B TOM YUCJIE U HAa DNIEKTPOHHbIX
HOCUTeNAX, LOCTYMHbIX LUMPOKOMY Kpyry nosib3oBaTtenen. ExxerogHo PHB nocelwwaeT okono 850 ThiC. YnTaTenemn, KOTopbiM
BblJAETCA [0 5 MAH n3gaHui, K ee 31eKTPOHHbIM pecypcaM obpallatoTca 3a rog cebiwe 10 MAH yaaneHHbIX
nonb3oBaTesnen. ... CoXxpaHsas KyNbTYPHYIO N LCTOPUYECKYIO MPEEMCTBEHHOCTb, BEPHOCTb BMBANOTEYHBIM TPaANLMAM,
3a/10KeHHbIM eLe B MimnepaTopckon MybnnyHon 6ubnmoteke, PHb cerogHa — coBpeMeHHoe MHpopMaLoHHoe
yypexkaeHune, ocHalleHHoe HoBenwmnmM obopynoBaHNEM 1 CBOEBPEMEHHO OTBeYaloLLlee Ha HacCyLLHble BbI30Bbl BpeMeHu.'
(umTaTa ¢ canta PHB: http://nir.ru/nir visit/RA1162/rnb-today ) http://diss.rsl.ru/

CYBERLENINKA : Hay4yHas anekTpoHHas bubnmnoTeka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
[oCTyna: Ansa 3aperncTpup. nosb3oBaTesien. - TEKCT: 31IeKTPOHHbINA. KnbepJleHnHKa - 3TO Hay4YHasa 3/1eKTPOHHas
6rnbnnoTeka, NOCTPOEHHAs Ha NapaaurmMe oTKpbITOM Haykn (Open Science), OCHOBHbIMU 3aa4YaMun KOTOPOW SIBNSIETCS
nonynspmsaums Haykm n Hay4YHom AeATeIbHOCTU, 06LLEeCTBEHHbIN KOHTPOJIb KavyecTBa Hay4dHbIX Nybankauumii, passmtue

54/57




Ha3BaHue

POCCUINCKON HayKW N MOCTPOEHME NHPPACTPYKTYpPbl 3HaHUN. https://cyberleninka.ru/

Mepropnyeckne n3gaHna JocTynHole obyvaowmmcs n cotpyaHukam ®re0Y BO MITY no noannmcke n Ha 0CHOBaHUWN
KOHTPAKTOB U JINLEH3NOHHbIX cornawweHnn. URL: https://lib.mkgtu.ru/index.php/resursy/37-periodicheskie-izdaniya

eLIBRARY.RU. : Hay4Has anekTpoHHasa bubnunoTeka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru/- Pexxum pocTyna:
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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
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