[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
GDMG."J%MBM#HQ&EW@Bet'“oe 60
[lomkHocTs: MpopekropsMARKARGKMA rocyn,
[Jlata nognucanus: 25.06.2026 15:09:54
YanPRaKy iy eIvanpapidelX TEXHOI0rni
faa404d1aeb2a023b5f4a331ee5ddc540496512d

MNWHOBPHAYKHN POCCUMN
n>xeTHoe obpasoBaTesnbHOE yupexaeHue

Katpegpa Xvmmim M PMSMKO-XVTMITI e

KX MmeToanoB ncciaegoBaHus

BbiclUero obpasoBaHun

APCTBEHHbIA TEXHOJIOrM4YeCKUN YHUBEepCcUTeT»

YTBEPXXOAIO

MpopekTop no yyebHon paboTe

«

J1.1. 3apopoxxHas
20 r.

»

PABOYASA NMPOrPAMMA

no ancumnianHe
Nno HamnpasBJ/IEHUIO MOArOTOBKM

no npoduso NOAFOTOBKK (Cneynanmnsanmm)
KBanngunkaumsa (CTeneHb) BbiMyCKHUKA
dopma oby4yeHuns

rop Ha4yana NOAroTOBKM

b1.0.08 XumMus

08.03.01 CTtponTenbLCTBO

FopoAckoe CTPOUTENLCTBO U XO3ANCTBO
Bakanasp

O4Has, 3ao4yHas, O4HOo-3a04Has

2026

Mankon

1/59



Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noarotoBku (cneumansHocTn) 08.03.01 CTponTenbLCTBO

CocTaBuTesnib pabouyer nporpamMMmsi:

JoueHT Kadhenpbl XMMUn 1 MoanncaHo npocton 30 CTtanbHaa MapuHa NnbWHWYHA
PU3UKO-XMUYECKNX METOLOB 03.05.2026
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:

13.05.2026 MoanwucaHo npocton 3l MonoBa AHrennHa AnekceeBHa
13.05.2026
(noanwnce) (®.1.0.)
CornacoBsaHo:

PykosoauTtens OMOTI
3aBeAYOWNIA BbiMyCKatoLen

Kahenpon
Mo HamnpaB/IEHWIO NOAFOTOBKM
(cneymanbHOCTN)
14.05.2026 MoanncaHo npocTton 3 MepeTykoB 3ayp AngaMmmposuy
14.05.2026
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHne noApa3feneHuns)
13.05.2026 MoanucaHo npocton 3l N. 5. bepbepbsaH
13.05.2026

(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Lenblo oucunnanHel SBnseTcsa npunobpeteHne CTyaeHTaMn 3HaHWU B 061aCT XuMuu;
dopmMmpoBaHme hyHOaMeHTasbHbIX 3HaHU NO 06l e, HEOPraHNYECKON N aHaJINTUYECKON XUMUN
YMEHUN N HAaBbIKOB 3KCNEepUMeHTasIbHON paboThl.

OCHOBHbIe 3apaym PaCKpbIBalOTCA Ha OCHOBE N3JI0OXKEHUA Tpe6OBaHI/IIZ K 3HaHNAM, YMEHUNAM N
HaBblKaM, KOTOPbIM O0J/1>KHbl OBJ1af€Tb CTYAEHTDI.

- ChopMUpoBaTb TeoOpeTUYECKUA (PYyHOAMEHT COBPEMEHHON XUMUUN KaK €4UHOW, TOMMYeCcKu
CBA3aHHOW CUCTEMBI;

‘pPaclINPUTL N 3aKpenuTb 6a30Bble NOHATUS XUMUK, HEOBXOAUMbIE ANSt AasibHENLEero n3y4yeHus
pa3NyHbIX 061acTell eCTeCTBO3HAHMS;

‘chopMMPOBATb YMEHNS U HaBbIKW 3KCMEePUMEHTasibHON paboTbl, camocToAaTeslbHOM paboThl C
Hay4YHO-TEeXHNYECKON NNTepaTypon;

'Pa3BnTb cnocobHoCTM K TBOp4YeCTBY, B TOM 4YuUcse K Hay‘-IHO-VICCJ'Ieﬂ,OBaTeJ'IbCKOIZ 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)

OvcumnianHa BXoAUT B nepeYvYeHb KypcoB 6a30Boi YacTn y4vyebHoro nnaHa.

OuncumnnnHa Boopy»KaeT NOHATUNHBIM U KaTeropunHbIM annapaTtoM Mo 3ToW oTpaciv 3HAHUA n
COOTBETCTBYIOLWEN TepMUHONOrNen, NpuMmeHaemMon B otpacsin. OHa HenocpeaCTBEeHHO CBA3aHa C
ancumnanHamn: 6e30nacHOCTb XU3HeAesTeIbHOCTU, OCHOBaHUA U (hyHAAaMEeHTbl, MeToAbl aHan3a
CTPOUTENbHBLIX MaTepnasioB, 3KOJIOMrMsA rOPOACKON cpeibl, XUMUSA BSXKYLLMUX MaTepunasios.
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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 21 108 3
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 85 108
06beM AnCUUNANHBLI U BUObl y4ebHon paboThl N0 04HO-3a04HOWN hopMe 0byyveHus.
DopMbl KOHTpONA Bupabl 3aHATUNA UToro 3.e.
(konuyecTso) yacos
3K KoHTp JNlek Ja6 KPAT |KoHTpon CP
b
Kypcl [Cem.1 1 1 8 10 0.35 35.65 54 108 3
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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 KJ1aCCbl HEOPraHNYeCKMX COeQNHEHMI. 1-2 2 2 Bnabl XnMmnyeckunx
peakunn, nx
ncrnosib3oBaHue B
MPOMbILLIEHHOCTY
(nabopaTopun KOHTpONA
KayecTBa roToBoOM
npoaykumm Ha 000 «MIMK»
MnBoBapeHHbIN 3aBO4
Mankonckun). OT4eT No
nabopaTtopHoi paboTe.

1 CTpoeHne aToMa 1 Nepruoanyecknin 3aKoH. OCHOBHbIE 3-4 2 4 Kpyrnbin cton

NOHATUNS O XUMMNYECKOWN CBSA3N. «MeHaeneeBcKMe YTEHUS».

1 JHepreTnka u KNHeTUKa XMMNYeCKUX rnpoLeccos. 4-6 P 4 5 Bavu-onpoc. OT4yeT Nno

XuMunyeckoe paBHoBecue. nabopaTtopHoi paboTe.
Ob6cy>xaeHne ookKaanos
1 PacTBopbl 1 nXx xapakTepuctuka. Teopusa 7-8 P 4 5 [MpoBepka AomallHero
3/1eKTPOANTUN-4eCKoW anccoumaunmn. CunbHble n 3afgaHusa. OT4yeT no
cnabble 31eKTPONThI. nabopaTtopHou paboTe.

1 PaBHOBecue B pacTBopax rugponusyrowmxca conen n | 9-10 P 4 5 [MpoBepka pomallHero

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

1 KomnsieKkCcHble coegnHeHus. 11-12 2 4 6 Bnnu-onpoc. OT4eT no
nabopaTtopHoi paboTe.
Ob6cy>xaeHne ookKaanos

1 OKNCANTENbHO-BOCCTAHOBUTE/IbHbIE MPOLLECChl U NX 13-14 P 4 Bavu-onpoc. OT4yeT Nno

XapakKTepucTuka. nabopaTtopHoi paboTe.
Ob6cy>xaeHne ookKaanos
1 DNeKTposInN3 pacTBOPOB M pacrnjaBoB. YpaBHeHMe 15 P 4 [MpoBepka pomallHero
HepHcTa. Koppo3ua meTannos. 3apaHusa. OT4yeT no
nabopaTtopHon paboTe.

1 O6uime cBoNCTBa MeTasJIOB 1 HEMETAJJIOB. 16 1 4 [MpoBepka gomaluHero
3agaHusa. OT4yeT no
nabopaTtopHon paboTe.

1 MpomMexxyToYyHasa aTTecTayns: 3K3aMeH B YCTHON 17 0,35 35,65 Bnnu-onpoc. OT4eT no

thopwme. nabopaTtopHoi paboTe.
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Cem Paspen oMcUMNINHDbI Hepen Bupbl yuebHou paboTbl, BKJIlOYaA CaMOCTOATEJIbHYIO paboTy u dopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) XXYTOYHOW KOHTpONs

cTpa Jlek Nab6 ne cPn KPAT |[KoHTpoO (o] 4 C3 ycneBaeMoCTM TeKyLuero
nb (no Hepensam cemecTpa),

NPOMEe>XXyTO4HOW

aTTecTauum (no

ceMecTpam)
1 2 3 4 5 6 8 9 10 11 12
Ob6cyxxaeHne AOKNa[0B
UTOrro: 17 34 0.35 35.65 21

5.2. CTpyKTypa OUCUNNINHBI AN 3a04HOW hopMbl 0byveHus.

Cem Paspen pucumniamHbl Bupbl yuebHoM paboThbl, BK/lOYasA caMoOCToATesIbHYI0 paboTy n
TPYBAOEeMKOCTb (B yacax)
Jlexk Jla6 ne cPn KPAT |KoHTpo CP Cc3
Nb
1 2 4 5 6 7 8 9 10 11
1 OCHOBHbIE KJ1aCCbl HEOPraHNYeCKMUX COeANHEHMIA. 1 5
1 CTpoeHne aToMa 1 Nepruoamnyecknini 3akKoH. OCHOBHbIE MOHATUSA O XUMNYECKOWN CBA3N. 1 10
1 JHepreTnka N KNHEeTUKa XMMN4YeCKUX NpoLeccoB. XmMmn4eckoe paBHoBecCHe. 1 1 10
1 PacTBopbl 1 UX XapaKTepucTunka. Teopus 31eKTPoanTU-4eckom auccoumaumm. CunbHble n cnabole 1 1 10
3N1EKTPOIUTHI.
1 PaBHOBecue B pacTBOpax rmapoamn3yoLmnxcsa conen n B bydepHbix pacTBopax. 1 1 10
1 KoMnnekcHble coeanHeHus. 1 1 10
1 OKNCANTESIbHO-BOCCTAHOBUTEJIbHbIE MPOLLECChl U X XapaKTepuUCTUKa. 1 1 10
1 DN1eKTpoJIn3 pacTBOPOB M pacrnaBoB. YpaBHeHne HepHcTa. Koppo3ns MeTasoB. 1 1 10
1 Obuw e cBOWMCTBA METaJIJIOB U HEMETAJJI0B. 10
1 NMpoMeXxyTo4yHasa aTTecTaums: 3K3aMeH B YCTHOM hopMe. 0,35 8,65
UTOro: 6 8 0.35 8.65 85

5.3.CTpyKTypa AMCLUMMNANHBI A8 O4HO-3204HON hopMbl 06yHeHUS.

Cem Paspen pucumniamHbl Bupbl yuebHoU paboThbl, BKJIlOYaA caMOCTOATEIbHYIO paboTy u
TPYAOEMKOCTb (B Yyacax)
Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
Nb

1 2 4 5 6 7 8 9 10 11
1 OCHOBHble KJ1aCCbl HEOPraHNYeCKUX COeANHEHNN. 1 1 5
1 CTpoeHne aToMa 1 nNepuogmnyeckmnii 3aKoH. OCHOBHbIE MOHATUS O XMMUYECKOW CBA3N. 1 1 5
1 JHepreTnka N KNHEeTUKa XMMN4YeCKUX npoLeccos. XmMmn4eckoe paBHoBecHe. 1 1 5
1 PacTBopbl 1 X XapaKTepucTmnka. Teopusa s3NeKTpoanTu-4eckom guccoumaumm. CunbHble n cnabole 1 1 5
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Cem

Paspen pucumniivHbl

Bupabl yuebOHOM paboTbl, BKNIOYasaA caMoCToATEsIbHYIO paboTy n

TPYAOEMKOCTb (B Yyacax)
Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
Nb
1 2 4 5 6 7 8 9 10 11
3NEKTPOAUTHI.
1 PaBHOBecKue B pacTBopax rmapoamn3yroLmnxcs coaen n B bydepHbix pacTsopax. 1 1 5
1 KoMnieKCHble CoeANHEHMS. 1 1 10
1 OKNCNTESIbHO-BOCCTAHOBUTEJIbHbIE MPOLLECChl U MX XapaKTepuCcTUKa. 1 2 10
1 S/1eKTPOJIN3 PacTBOPOB U pacrnaBoB. YpaBHeHne HepHcTa. Koppo3uns MeTasf1oB. 1 1 9
1 O6Lime CBONCTBa MeTaJIOB N HEMETAJIJIOB. 1
1 MpoMeXxyToYyHaa aTTecTaums: 3K3aMeH B YCTHOM hopMe. 0,35 35,65
UTOro: 8 10 0.35 35.65 54
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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 YK-1.1; YK-1.2; YK-1.4; 3HaTb: COCTaB Ka)Xaoro Cnanpg-nekums
HeopraHn4ecKunx HeopraHu4yeckux sewecTts. |YK-1.5; KJlacCa BeLlLecTs,
CoeaNHEeHN. OKcupbl: coCcTas, CTPOEHME, Knaccungukaumio,
CBOWCTBA, NoJsyyYeHue, PuU3nYecKMe n XMMmn4eckmne
HOMeEHKaTypa; KNCNOTbI: cBolcTBa. YMeTb:
COCTaB, CTPOEHMeE, COCTaBNATb hopMy bl
CBOWCTBA, NoJsyyYeHue, BELWEeCTB U ypaBHEHMNSA
HOMeHKaTypa; XMMUYECKNX peakLumnii,
rMAPOKCUAbI: COCTaB, XapaKTepn3yoLwmx
CTpOEHue, CBONCTBA, XUMNYECKne CBONCTBA 1
rnony4yeHune, HOMeHKNaTypa; cnocobbl nonyyvyeHus.
COJIN: COCTaB, CTPOEHMeE, BnapeTtb: HaBblkaMu
CBOWCTBA, NMoJly4yeHune, 0606LeHNa Nony4eHHoM
HOMeHKaTypa. WHopmMaunu.
1 CTpoeHune atoMa un 1 CTpoeHune atoMa un YK-1.5; YK-1.3; YK-1.4; 3HaTb: OCHOBHbIE Cnanp-nekuyms
nepmoan4yeckuii 3aKoH. nepmoan4yeckuii 3aKoH. YK-1.1; YK-1.2; MOJIOXKEHNS 3aKOHOB
OCHOBHbIE MOHATUSA O OCHOBHbIE KBaHTOBOW MeXaHUKWU,
XUMNYECKOWN CBA3MN. KOJINYECTBEHHbIE KBaHTOBbLIE YMCa, 3aKOHbI
XapaKTepUCTMKN aToOMa. 3anoJIHEHWS 3JIEKTPOHaMM
KBaHTOBO-rpagunyeckne 3N1EKTPOHHbIX YPOBHEN;
OpPMYJibl 3/IEMEHTOB. pPa3HOBUAHOCTW CBA3EN U
Mepuognyeckasa cncrema, NX XapaKTEPUCTUKN. YMETb:
KaK rpaguyeckoe pasnuyaTb Nnepmnoabl,
oTpakeHune rpynnbl, MOArpynmnbl,
rnepuoanyeckoro 3akoHa. CEeMeNCTBa 3JIEMEHTOB;
Buabl XuMM4eCckom CBSA3N K COCTaBNATb KBAaHTOBO-
CTPOEHNE MOJIEKYI. rpacdunyeckmne hopmy bl
KoBaneHTHasa CBA3b: 3/IEMEHTOB; COCTaBNATb
rnonsipHas, HernonsapHasa n 3/IeKTPOHHbIE U
NX XapaKTEePUCTUKMN, CTPYKTYpHble hopMy bl 1
obpa3oBaHue CBA3N. n3obpaxxaTb
MoHHasa cBA3b. MPOCTPaHCTBEHHOe
MeTannnyeckas cBs3b. CTPOEHNE MOJIEKY .
BopoponHas cBA3b. BnapeTb: HaBblkaMu cbopa
M aHajn3a nHgopmMaumu.
1 JHepreTuka N KNHeTuKa 1 OcHoBHble 3aKoOHOMepHOoCTK | YK-1.1; YK-1.2; YK-1.3; 3HaTb: NpoLuecchl Cnanpg-nekums

XNMNYeCKnX npoLeccos.
XnMmn4yeckoe paBHoBecue.

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

YK-1.4; YK-1.5;

NpoTEeKaHNA XUMUYECKNX
peakuun, cneacTems u3
3akoHa lNecca n meTOAUKY
pac4eTa rno HUM; opMyibl
015 pacyeTa CKOpoCTu
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Cem HauMmeHoBaHue 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
ypaBHeHusM. NMoHaTne 06 peakuuu, 3aKoH
SHTPOMUUN N SHTANbAUN. 0EeNCTBYOLWMX Macc,
SHeprusa 'vbbca. npuHuunn Ne-lWaTense.
CTaHOapTHble YMeTb: NoSb30BaTbCS
TepMognHaMu4eckme Tabnmuamm cTaHgAPTHbIX
Be/INYNHbLI. KMHEeTnKa 3/1eKTPOAHBIX NOTEeHLanos
XUMNYECKNX MPOLLECCOB. 3HTaNbLMUKN N SHTPONWUN;
CKOpOCTb peaKkuumn B onpenenaTb TUMN CUCTEMBI,
FOMOIFEHHbIX U B KOTOPOW MPOUCXOANT
reTeporeHHbIX CUcTemMax u XUMNYECKas peakuuns;
daKTopbl, BAVSAOLWME Ha BbIAENATL PaKTopHhI,
Heé. Buabl kKaTanumsa. BAMSAIOLLNE HA €e CKOPOCTb.
Xnmmn4yeckoe paBHoBecue un BnapeTtb: meToamkamm
cnocobbl ero cMeLeHus. onpeneneHns CKopocTun
XVMNYECKOW peakunn B
3aBUCUMOCTU OT YCJIOBUI
peakuuun; HaBbikaMu cbopa
n 06paboTkM NHopMaLnn.
PacTBOpbI N nx 1 Obuiee npepcTaBaeHne o YK-1.4; YK-1.3; YK-1.2; 3HaTb: Teoputo Cnanpg-nekums, Jlekunm-
XapakTepucTuka. Teopus pacTBopax; npowecc YK-1.1; pacTBOpPEeHUA BELLecTB; BU3yanusauunm
3NEKTPONNTU-YEeCKOoN pacTBopeHus. aKkTopbl, BAMSOLWME Ha
aunccounaumn. CunbHble 1 PacTBOpuMOCTb BeELLECTB. pPacTBOPUMOCTb BELLECTB;
cnabble 3N1eKTPOSINTHI. Ocmoc. 3amep3aHue n Teopuio C. AppeHnyca;
KuneHne pacTBOpPOB. dopmMynbl 4ns
PacTBOpbl 31€KTPOINTOB. onpeneneHus CTerneHmn
Teopusa anccoumaumm
3NEKTPONNTUNYHECKON 3/1eKTPOSINTOB. YMeTb:
aunccounaumn. CunbHble n onpenenaTb KOHUEHTpauun
cnabble 31eKTPOSINThI N UX BewecTB no opmynam;
OCHOBHbIE XapaKTepUCTUKN. Mosib30BaTbCsA TabANYHLIMU
MNoHHas cnna pacTBOpOB. 3HAYEHUSAMU
KoHCTaHTbI gnccoumnauymn. 36y NNMOCKONNYECKNX 1
3akoH pa3baBneHus KPUOCKOMMUYECKMX
OcTBanbaa. MOCTOSAHHbIX. BnageTb:
HaBblKaMu MPUroTOBIEHUS
pPacTBOPOB pa3/IN4YHON
KOHUEHTpauun; pasnmyaTb
CUNbHbIE 1 crabble
3/1eKTPOSINTHI,
NCMOoNIb30BaTb MOHATUA
WOHHOW CuJibl pacTBopa 1
KOHCTaHTbI gnccouymauymnu;
HaBblkaMu onpegeneHns pH
pacTBopa.
PaBHOBecue B pacTBopax 1 NoHHbIe peakuun B YK-1.2; YK-1.1; YK-1.4; 3HaTb: Teoputo Cnang-nekuus

rMAPOSN3YIOLLNXCS CONEl n
B ByhepHbIx pacTBOpax.

pacTBopax. Peakuun
WOHHOro obMeHa. MIoHHOo-
MOJIEKYIIPHbIE YPaBHEHMS.

YK-1.3;

pacTBOPEHUNSA BELLLECTB;
daKTopbl, BAMSAOLWME Ha
pPacTBOPUMOCTb BELLECTB;
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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 Teoputo C. AppeHuyca;
ocajgka. dopmysibl AN
[a3oBblgennTesbHble onpeneneHus cTerneHun
peakuun. MoHHoe auccounaumm
rnpovisBefeHne Boabl. 3/IEKTPOSINTOB. YMETh:
BogopopnHbii nokasaTesnb. onpenenaTb KOHUEHTpauun
BeLecTB rno opmysiam;
MoJsib30BaTbCHA TabMMYHBIMK
3HaYeHnsaMNn
36ynnnockonnyeckux n
KPMOCKOMMNYECKNX
MOCTOSIHHbIX. BnageTb:
HaBbIKaMu MPUroTOBIEHUS
pacTBOPOB pa3/INYHOMN
KOHUEeHTpauun; pasnuyaTb
CUJbHbIE U cnabble
3/IEKTPOJINTHI,
MCNoJsib30BaTb MNOHATUSA
WOHHOW Cubl pacTBoOpa n
KOHCTaHTbI guccouvaymu;
HaBblKamMu onpegeneHus pH
pacTBopa.
KoMnnekCcHble CoeANHEHMS. 1 KoopanHaunoHHbIe YK-1.3; YK-1.5; YK-1.4; 3HaTb: Teoputo BepHepa, Cnanpg-nekums
coegnHeHus. OCHOBHble YK-1.2; YK-1.1; HOMEeHKaTypy
MoONI0XKEHUNS KOMMJIEKCHbIX BELLECTB,
KOOPANHALUMOHHOW Teopuun. KOOPANHALMOHHYIO CBA3b.
OCHOBHbIE TUMbI U YMeTb: onpenenaTb
HOMeEHKaTypa KOHCTaHTYy CTOMKOCTU
KOMIMJIEKCHbIX COeANHEHNN. HeyCTOMN4YMBOCTM
N3oMepus KOMMNEKCHbIX KOMMJIEKCHbIX COeQNHEHWNA.
coegnHeHun. Mpupogaa BnageTtb: HaBblKaMu
XUMNYECKOWN CBA3M B MoJSly4eHNsS KOMMIEKCHbIX
KOMIMJIEKCHbIX coeaunHeHn.
COeNHEHUSX.
YCTON4YMBOCTb
KOMMJIEKCHbIX COeQNHEHWNI
B pacTBOpax.
OkucnnTenbHo- 1 OkucnnTenbHo- YK-1.1; YK-1.2; YK-1.3; 3HaTb: Teoputo OBP, cxembl | Cnang-nekums

BOCCTaAHOBUTESIbHbIE
NpOoLEcChl N Ux
XapakTepucTuka.

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

YK-1.4;

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.
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
OKUCNTENN 1
BOCCT@HOBUTENN.
DNeKTpOoSIn3 pacTBOPOB U 1 CyLLHOCTb 3J1eKTposn3a. YK-1.2; YK-1.4; YK-1.1; 3HaTb: NpaBwuna pa3pagkn | Cnang-nekuuns, Jlekymm-
pacnnasoB. YpaBHeHUue DNeKTPOoIn3 pacrnjaBoB U YK-1.5; YK-1.3; MOHOB Ha KaToe n aHone, |[Bu3lyanusauuu
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. MCnosib3ys ypaBHeHue
Pan Hanps»keHnn HepHcTa; cocTaBnATb
MeTasoB. Koppo3us CXEMbl pa3/INYHbIX TUMOB
MeTaJl10B. KOppO31n MeTaJloB.
BnageTtb: HaBblKaMu
COCTaB/IEHUA NPOCTENLINX
rasibBaHNYeCKMX
3JIEMEHTOB.
Ob6uine cBONCTBA MeTa0B 1 MeTannbl n ux BaxxHenwmne |YK-1.1; YK-1.2; YK-1.3; 3HaTb: NONOXKeHne Cnanpg-nekums, Jlekunm-
N HemMeTaslJioB. coefNHeHuns. YK-1.4; YK-1.5; MeTaslJIoB N HEMEeTaJIJIoB B | BU3yanumsauumu
XapakTepucTmka MeTasnioB nepnoan4yeckon cucteme n
rNaBHbIX N MOBOYHbIX CTpoOeHue nx 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. XapaKTepusyrLwmx
[MonoXxeHns HeMeTasJIoB B Ccnocobbl X NONYyYEeHUs 1
nepnoan4yeckon cucTeme. cBoncTBa. BnageTsb:
[Mony4yeHne HemeTasNoB. HaBblKaMU BbINOJIHEHUSA
XUMUYECKNX peakLuunii,
XapaKTepUsyrLwmx nx
CBOMCTBA.
MpomMexyTo4Has
aTTecTauns: sK3aMeH B
yCTHOW hopMe.
NTOrO: 17 6 8
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

Y4eOHbIM MIaHOM He NpeaycMOTPEHO

CUMYNISILMOHHbBIE 3aHATUA, UX HAUMEHOBaHue, coaep>kaHue U o6beM B yacax

Y4eO6HbIM MJIaHOM He NpeaycMOTPEHO

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

CemMm Ne pazpena pMCUUNIIUHDbI HaumeHoBaHue nabopaTopHbix paboTt O61beM B Hacax
(o J::]e) 390 0390

1 2 3 4 5 6

1 OCHOBHbIe KJ1acCbl HEOPraHNYeCKNX Knaccbel HeopraHn4yeckux BelecTB: OKCUAbl, OCHOBaHUSA, KMCJ10ThI, COJIN. 4 2
COeIHEHNN.

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

1 JHepreTnka n KMHeTUKa XMMNYEeCKNX TepMoOMHaMMyeckmne pacHeTbl MO YPaBHEHUAM XMMUYECKUX peakunii: SHTanbnunsa, SHTPONnS, 4 1 1
rnpoeccos. XMMn4yeCckoe paBHoBecuHe. 3Heprus N'mbbca. CKOPOCTb XUMMNYECKUX PeaKLINA, XMMUYECKOe paBHOBECHKE.

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

1 PaBHOBecue B pacTBopax rmaposmn3yoLnxcs Fmpponuns conen. OnpepnenexHne pH BythepHbIX pacTBOPOB. 4 1 1
conen n B bydhepHbIX pacTBOpax.

1 KoMnieKCHble coeauHeHus. KoopAnHaunoHHbIE COeaNHEHNS. 4 1 1

1 OKUCANTENbHO-BOCCTAHOBUTEJIbHBIE MpoLecchl | OKUCINTENbHO-BOCCTAHOBUTESIbHBIE PeaKLUK. 4 1 1
1N NX XapaKTepUCTUuKa.

1 DNeKTposIn3 pacTBOPOB U pacnJsiaBos. DN1eKTPOosIN3 PacTBOPOB U PacrnjiaBos. 4 1 1
YpaBHeHne HepHcTa. Koppo3us meTasiios.

1 O6Lme CBONCTBA METa/IJIOB U1 HEMETaJIJI0B. MeTansbl 1 HEMeTasnbl, X CBONCTBA. 2 1 1

1 [MpomexxyTo4yHaa aTTecTauus: 3Kk3aMeH B
YCTHOW chopme.
NTOro: 34 8 10

5.7. MpuMepHasa TeMaTUKa KypPCOBbIX NPOeKTOB (paboT)

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

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

CemMm Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA
1 2 3 4 5 6 7
1 OCHOBHbIe KJ1acCbl HEOPraHNYeCKNX [eHeTn4yeckasn CBA3b: COCTaBJIEHME CXeM. 2 10 5
COeJIHEHNN. Hepens
1 CTpoeHve aToMa 1 NepnoamnyecKnin 3aKoH. XapaKTepucTrkKa 3/IeMEHTOB MO MOJIOXKEHWNIO B MEpPUOANYeCcKon cucTeme. 4 5 10 5
OCHOBHbIE€ MOHATUSA O XUMNYECKOW CBA3M. OnpepenieHve Buaa CBSA3N B pa3/INYHbIX COeUHEHNAX. Hepens
1 JHepreTnka N KUHETUKa XUMUYECKUX PelwleHve pacyeTHbIX 3ana4. PelleHre 3agay Ha onpenesieHne CKopocTu u 6 5 10 5
rnpoueccos. XMMn4eckoe paBHoBecCKe. CMeLleHne XMMNYecKoro paBHoBeCus. Hepens
1 PacTBOpbl 1 UX XapakTepucTuka. Teopus PelwweHuve 3agay Ha onpefeneHne passinyHbliX BUAOB KOHUEeHTpauun. OnpegeneHne 8 5 10 5
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 3 10 5
conen n B bydhepHbIX pacTBOpax. pH 6ydepHbIX pacTBOPOB. Hepens
1 KoMneKcHble coeanHeHus. BbinosiHeHMe 3ajaHnin Ha onpeaeneHne CTPYKTYPbl KOMMNEKCHbIX COeQUHEHNN. 12 3 10 10
PelleHune 3a8a4 Ha HaxoXAeHNe KOHCTaHTbl YCTONYUBOCTU. Hepens
1 OKNCINTESIbHO-BOCCTaHOBUTENbHbIE NpoLecchl | OKUCINTESIbHO-BOCCTaHOBUTEIbHbIE NPOLLECCHI U NX XapaKTepucTuka. 14 10 10
N NX XapakTepuCTuKa. Hepens
1 D1eKTPoIn3 pacTBOPOB U pacnsiaBoB. DNeKTpOosIn3 pacTBOPOB M pacnsaBoB. YpaBHeHne HepHcTa. Koppo3nsa MeTansnos. 15 10 9
YpaBHeHVe HepHcTa. Koppo3us MeTasi1oB. Hepensa
1 O6Luine CBOMCTBA MeTaslJIOB U HEMETaslJIoB. O6Lve CBONCTBA MeTaslJIoB M HEMETaJIJI0B. 16 5
Hepens
1 [MpoMeXxyTo4yHaa aTTecTaumnsa: 3K3amMeH B 17
yCTHOWN hopme. Hepens
NTOro: 21 85 54
5.9. KaneHpapHbin rpacduk BocnuTaTeNbHOW paboThbl N0 AUCUMNJIMHE
Moaynb JaTta, MecTo npoBeneHus HasBaHue meponpuaTusa dopmMa npoBepeHus OTBEeTCTBEHHbIW JocTmxeHun
MeponpuaTus obyualowmuxcs
Mogaynb 3 YyebHo- 12.2026 'vncoBbIn 3aBOA Buabl xumMmnyecknx peakunn, |[3kckypcusa (mHamemnayansHo- | CtanbHasa M.U. YK-1.1; YK-1.2; YK-1.3;
nccnepoBaTesibCKas m obuwecTBa C orpaHUYeHHON MX NUCNoJsib30BaHNeE B rpynrnosas). YK-1.4; YK-1.5;

Hay4HO-nccnegoBaTesibCKada
neAaATeNlbHOCTb

OTBETCTBEHHOCThIO - 000
«BOJIMA-Mankon»,
Pecnybnunka Apbires,

ManKkoncknm panoH, NOCENOK

KaMeHHOMOCTCKNIA.

NPOMbILLJIEHHOCTU
(nabopaTopun KOHTpONA
KayecTBa roToBoOM
npoaykumum).
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue CcblIKa

CranbHasa, M.W. (Makonckuin rocy [apCTBEHHbIN http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100053738
TEXHOJIOrnYeckuin yHmBepcuteT). JlTabopaTOpHbIN NPaKTUKYM
Mo XMMUK [INeKTPOHHbIN pe-cypc] : y4ebHoe nocobue / M.U.
CranbHasg. - Mankon : b.u, 2021. - 104 c.

54(07) C 41 Cunyko, H.O. (Mankonckuimn rocyaapCTBEHHbIN http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100048756
TEXHOJIOrNYeCcKnn yHmBepcuTeT). XuMusa : y4ebHoe nocobue /
H.O. Cnyko, M.WU. CtanbHasg. - Mankon : MarapuH O.I"., 2017.
- 300 c. - Mpwun.: c. 281-293. - 3b HB MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2100048756. -
Pexxum pocTyna: A/15 aBTOPM30B. NOJSb30BaTeNEN. -
Bubnnorp.: c. 280 (24 Ha3B.). - ISBN 978-5-91692-442-8

54(07) N 12 NabopaTopHble paboTbl MO XMMUK : METOA. http://lib.mkgtu.ru:8002/utils/libdata.php?id=1000072017&D
rnocobue ana CTyaeHToB 1 Kypca MHXeHepHbIX OK=0171EF&BASE=0007AA

cneunanbHocTen Bcex hopm obyyveHunsa / M-Bo obpasoBaHus
P®, Noc. obpa3zoBaT. y4ypexaeHue BbiCLW. Npod. obpa3oBaHus
Markon. roc. TexHos. yH-T, Kad. obLl. n HeopraH. xumun ;
[cocT.: T.N. CupopuHa, M.U. CtanbHas, A.W. baaros]. -
Mankon : 3gaTenb A.A. I'puropenko, 2010. - 50 c. -
Bubnnorp.: c. 49

54(07) Y 91 YyebHO-MeToANYECKME YKA3aHUA MO http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100053128&D
BbINOSHEHUIO NabopaTopHbIX paboT No AncunnanHe OK=0BB662&BASE=0007AA

«Xnmusa», Y. 1 / MuHobpHaykun Poccumn, ®r60Y BO Marikon.
roc. TexHon. yH-T, ®un. ®rb0Yy BO "MI'TY" B noc.
A6noHoBckoM, Kad. TpaHCM. npoLeccoB 1 TexHocdep.
6e3onacHocTK ; coctaButenn: C.M. LnkyHun6, B.A.
XpucoHngn. - sénoHosckun : 6.u., 2021. - 29 c. - bubnwnorp.:
c. 28 (13 Ha3B.)

54(07) N1 12 JTabopaTOpHbIA NPAaKTUKYM MO XUMUKN : METOA,. http://lib.mkgtu.ru:8002/utils/libdata.php?id=0000641&DOK=
rnocobue ona cTyaeHToB 1 Kypca 04HOM U 3a04HOM hopMm 004471&BASE=0007AA

oby4yeHuns / Makon. roc. TexHo. NH-T, Kag. obwy. n
HeopraH. xumum ; [cocT.: T.UN. CupgopuHa, M.U. CtanbHas]. -
Mankon : MI'TW, 2003. - 18 c. - bubauorp.: c. 17

54(07) X 46 Xumns. PyKoBoACTBO A/19 CAaMOCTOATENbHOMN http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100052431
paboTbl cTyneHTOB, Y. 1 : y4ebHO-MeTOoaMYeckoe nocobue /
MunHobpHaykn Poccnn, ®ro0Y BO Mankon. roc. TeXHO. YH-T
; coctautenn: CtanbHaa M.U., Cnyko H.O. - Mawnkon : 6/u,
2023. - 70 c. - Mpwnn.: c. 64-69. - bubnnorp.: c. 6-7 (8 Ha3B.)

6.2. JiuTtepaTypa ona caMmocTosTesibHOM paboT

Ha3sBaHue CcblniKa

Opo3nos, A.A. HeopraHnyeckasa xummns : y4yebHoe nocobue / | http://www.iprbookshop.ru/81031.html
A.A. po3pos, M.B. Ipo3pos.a. - 2-e n3a.,2021-08-31. -
CapaToB : Hay4yHas kHura, 2019. - 158 c. - 9bC IPR Books. -
URL: http://www.iprbookshop.ru/81031.html. - Pe)xum
nocTtyna: no nognucke. - ISBN 978-5-9758-1753-2

CemeHoB, U. H. Xumus : y4ebHuk pona Bysos / U. H. CemeHoB, |https://www.iprbookshop.ru/153937.html
. 1. NepcdunnoBa. — CaHkT-MeTepbypr : XUMN3OAT, 2025.
— 656 c. — ISBN 978-5-93808-511-5. — TeKkcT :
3NeKTPOHHbLIN // Lindposoi obpasoBaTenbHbIn pecypc IPR
SMART : [canT]. — URL:
https://www.iprbookshop.ru/153937.html

FnuHka, H. J1. O6wasa xumns : y4ebHuk ans sysos / H. J1. https://urait.ru/bcode/569090
[nuHka ; non pepnakunen 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

MBaHoB, B. I'. HeopraHnyeckasa xmmus : kKpaTkun kKypc / B. I'. | https://znanium.ru/catalog/document?id=453647
MBaHoB, O. H. leBa. - Mocksa : KYPC : UH®PA-M, 2025. - 256
C. - ISBN 978-5-905554-60-5. - TeKcT : aneKTpoHHbIN. - URL:
https://znanium.ru/catalog/product/1946193 (
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HasBaHue CcblsIKa

AnapHes, A. . Obwasa xumus : y4ebHoe nocobue ans By3os / | https://urait.ru/bcode/558157
A. N. AnapHes, J1. . AdboHnHa. — 2-e n3g., ucnp. u gon. —
Mocksa : U3pgaTenbctBo KOpanT, 2025. — 123 c. — (Bbiclwiee
obpasoBaHue). — ISBN 978-5-534-20437-7. — TeKcT :
3N1eKTPOHHLIN // Obpa3oBaTenbHaa nnaTdopma tOpant
[canT]. — URL: https://urait.ru/bcode/558157

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

Encumos, B. . OcHoBbI obwwen xmuMum : y4yebHoe nocobue / https://znanium.ru/catalog/document?id=477153
B.N. EncdonmoB. — 2-e usa. — MockBa : UHOPA-M, 2026. —
256 c. — (Bbicluee obpasoBaHue: Bakanaspuar). - ISBN
978-5-16-010066-1. - TeKCT : 3N1eKTPOHHbLIN. - URL:
https://znanium.ru/catalog/product/2222246

Y4yebHo-MeTOANYECKNE MaTEpPUabl 418 CaMOCTOATENbHOM paboThl 00yYalowmxcs n3 Yyncna
WHBaNA0B N 1L, C OFpaHUYEHHBLIMM BO3MOXKHOCTAMU 340poBbA (OB3) npenoctaBnsatoTcsa B popmax,
afanTMPOBaHHbIX K OFrPaHNYeHNAM NX 340PO0BbA U BOCMPUATUS MHOpMaLnn:

ONs VL C HapyLWeHWAMKN 3peHuns:

e B MevyaTHOW hopMe yBeSINYEHHbIM WPUGTOM,
B OpMe 3N1EKTPOHHOIr0 OKYMEHTa,

e B (hopme ayaunocpanna,

e B nevyaTHom popMe Ha s3blke bpanns.

Ona nuy c HapyLWeHNsSMN 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-1.5 OnpepensieT 1 oueHnBaeT NOCAeACTBMUS BO3MOXHbIX PeLIeHU 3a4a4u
1 1 1 dunococus
123 123 123 MaTemaTuka
1 1 1 Xnmus
12 12 12 [OEVE]
8 7 8 TexHnyeckasa akcnayaTaums

30aHN, COOPYXEHUN n
rOpoACKNX TEPPUTOPUN

8 9 9 MoaroToBKa K caadve u caada
rocyaapCTBEHHOI0 3K3aMeHa

2 2 2 O3HaKoMUTesIbHas NpakTuKa

8 9 9 MpeponnaoMHas rnpakTuka

8 9 9 MogroroBka K Npoueanype
3alNThl N 3aWmMTa
BbIMYCKHOWN
KBaJIMunKaunoHHoM paboTbl

8 7 8 MeToAbl 3aWNTbI OT
KOppo3uun

YK-1.4 'paMOTHO, IOTMYHO, apryMeHTMPOBAHHO hopMUMpyeT COBCTBEHHbIE CY)XAEHUSA N oueHKN. OTanYaeT hakTbl OT
MHEHWI, UHTepnpeTaunin, OLEHOK 1 T.4. B PAaCCY)XAEHNAX APYrMX Y4aCTHMKOB AEATEIbHOCTH

1 1 1 dunocodus
123 123 123 MaTemaTunka
1 1 1 Xnmuns
12 12 12 Dusmka
8 7 8 TexHn4yeckas akcnayaTaumnsa

30aHNN, COOPYXXEHUN N
ropoACKNX TEPPUTOPUIA

8 9 9 MoaroToBKa K caaye u coava
rocyfnapCTBEHHOI0 3K3aMeHa

2 2 2 O3HakoMUTeJIbHas NpakTuKa
8 9 9 MpenannioMHas NnpakTuka
8 9 9 MogroToBka K npouenype
3alNThl 1 3aWmMTa
BbIMYCKHON
KBaannKaLMoHHoM paboTbl
8 7 8 MeToAbl 3aWNTLI OT
KOppo3uu
YK-1.3 PaccMaTpurBaeT BO3MOXHbIE BapMaHTbl pelueHns 3a4a4m, oueHMBas NX JOCTONHCTBA U HEQOCTaTKM
123 123 123 MaTemaTuka
12 12 12 dursuka
8 7 8 TexHuyeckan skcnayaTaums

30aHNN, COOPYXXEHUN N
ropoACcKNX TeppuTopun

8 9 9 MoaroToBKa K cAaye u cpava
rocyfapCTBEHHOI0 3K3aMeHa

2 2 2 O3HakoMUTesIbHas NpakTuKa
8 9 9 MpeoannioMHas NpakTuka
8 9 9 MoaroToBKa K npouenype
3aWnThl 1 3aWmTa
BbIMYCKHOWN
KBaAnunKaLnoHHom paboTsl
8 7 8 MeToabl 3alWKnThl OT
Koppo3uu
1 1 1 Xnmus
YK-1.1 AHanu3npyeT 3agady, Bblaenss ee 6a3oBble COCTaBAAOLWME, OCYLLECTBASET AEKOMMNO3ULMIO 3a4a4un
1 1 1 dunococus
123 123 123 MaTemaTuka
1 1 1 Xnmus
12 12 12 [OEVE]
8 7 8 TexHunyeckasa akcnayaTaums

30aHNN, COOPYXXEHUN n
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpamMmbl
ropoACcKnX TeppuTopun
8 9 9 MoAroToBKa K caaye v caadva
rocyapCTBEHHOro 3K3aMeHa
2 2 2 O3HakoMUTesIbHas NpakTuKa
8 9 9 MpenannioMHas npakTuka
8 9 9 MoaroToBKa K npouenype
3aWNThl 1 3aWwmTa
BbIMYCKHOMN
KBaANunKaLMoHHoOM paboTbl
8 7 8 MeToabl 3alWKnTbI OT
Koppo3uu
YK-1.2 HaxoguT n KpUTUYECKN aHaIM3npyeT nHpopMaumo, HeobxoauMyo AN peleHns NoCTaBJeHHON 3a4a4um
123 123 123 MaTemaTuka
12 12 12 Ddunsnka
8 7 8 TexHun4yeckasa akcnayaTaums
30aHN, COOPYXEHUN n
rOpoACKMX TeppUTOpUIn
8 9 9 MoproToBka K caave u caadva
rocyapCTBEHHOIr0 3K3aMeHa
2 2 2 O3HaKoMUTesIbHas NpakTuKa
8 9 9 MpeponnaomMHas npakTuka
8 9 9 MogroToBka K Npoueaype
3aWnThl 1 3aWmMTa
BbIMYCKHOWN
KBaJInunKauMoHHOM paboTbl
8 7 8 MeToabl 3alWnThI OT
KOppo3uun
1 1 1 Xnmus

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

MnaHupyembie KpuTepum oueHUBaHUA pe3ysbTaToOB 0OyueHus HauMmeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpuTen XopoLio OTJ/INYHO OLEeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

YK-1: CnocobeH OCyLLeCTBNATb NMOUCK, KpI/ITVI‘-IECKI/II7I aHasn3 N CMHTE3 MHopMaLnmn, NPUMEHSATb CUCTEMHBbIN Moaxon ANns
peweHnsa noCTtaB/eHHbIX 3ada4y

YK-1.1 AHanm3npyeT 3afady, Bbiaenss ee 6a30Bble COCTaBASIOWME, OCYLLECTBASET AEKOMMNO3ULMIO 3a4a4m

3HaTb: 3HaTb: -

®parMeHTapHble

HenosHble 3HaHuSA

CchopMupoBaHHsble,

CchopmMupoBaHHbIe

nornyeckune 3HaHWA HO copepxxalume cucTemMaTmyeckume
hopmbl oTAesbHble 3HaHWA
nnpoueaypsbl, CNoc npobenbl 3HaHUA

obcTBylowmnepedn

€KCUU No NoBoay

cobcTBEHHOMN

VUMbICNTENTbHON

heaTeNbHOCTH.

YMeTb: YMeTb: - a | HacTu4yHble yMeHns | HenosnHble yMeHus |YMeHUs nosHble, CchopmMupoBaHHbIe
pPryMeHTMpOBaHHO hornyckatTcs yMeHus
dopmmpoBaTb HebonbLIne

cobcTBeHHOEe ownbkmn

cyxaeHven

OLLeHKY

MHopMaunn.

Bnapetb: YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
BnapeTb: - BlajeHmne e NpMMeHeHne cnMcTeMaTuUyeckoM | cMctemaTuyeckoe
HaBblKaMW COMOCTa | HaBblKaMun HaBbIKOB npMMeHeHumn npuMeHeHune
BNEHNSAPA3HbIX HaBbIKOB HaBbIKOB
NCTOYHNKOB nonyckatTcs

nHopmaumm npobenbl

cuenbto

BbISABJIEHUS NX

npoTMBoOpeYmni

nnomncka

0O0CTOBEPHbIX

CY)XKOEHUN

JomaluHee
3aflaHune, KpaTKoe
cooblieHne no
TeMe 3aHATUS,
KOHTPOJIbHbIE
BOMpPOCHI K
nabopaTopHon
paboTe, BONpoOCHI K
NPOMeXyTOYHON
aTTecTaumu.
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

YK-1: CnocobeH OCyLLeCTBNATb NMOUCK, KpI/ITVI‘-IECKI/II7I aHasn3 N CMHTE3 MHopMaunmn, NPUMEHSATb CUCTEMHBbIN Moaxon ANns
peweHnsa noCTaB/eHHbIX 3aada4

YK-1.2 HaxoAuT N KpUTUHECKN aHaIn3mp

eT UHopMaLN0, HE0HXOAUMYIO ANt PELUEHUSA NOCTABJIEHHOW 3a4a4u

3HaTb: 3HaTb: -
ocobeHHoCTKN
CUCTEMHOro
NKPUTNYECKOrO
MbILLIEHUSA
MOEMOHCTpPMpOBaT
b FOTOBHOCTb K
HeMy;- flornyeckme
dhopmMmbl 1 npoueny
pbl, AEMOHCTPUPOB
aTb CrocobHoOCTb
Kpediekcun no
rnosoay
cobcTBEHHOM
NMbICTNTENbHON
0esaTeNbHOCTH.

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepxKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTeMaTmyeckume
3HaHWA

YMeTb: YMeTh: -

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHnsa nosHeble,

ChopmMupoBaHHble

aHaM3npoBaTb MUC JonyckatoTcs yMeHUNs
TOYHUKUMHDOPMaL, HebosnbLne

NN C TOYKM owmnbKn

3pEHUABPEMEHHbIX

1 NPOCTPAHCTBEHH

bIXyCJIOBUN NX

BO3HWKHOBEHUS

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
BnapeThb: - B/lafeHmne e NMpuMeHeHne cucTemMaTU4YeCcKoOM | cucTeMaTuyeckoe
HaBblkamu orpefe |HaBblkaMu HaBbIKOB npUMeHeHnn npuMeHeHne
NeHnsANpPakTUYeCcKn HaBbIKOB HaBbIKOB

X NocnencTBNnn3n JonyckatTcs

0XXEHHOro npobensi

peweHna 3agayn

JomaluHee
3aflaHune, KpaTKoe
cooblieHne no
TeMe 3aHATUSA,
KOHTPOJIbHbIE
BOMpPOCHI K
nabopaTopHon
paboTe, BONpoChI K
NPOMeXyTOYHON
aTTecTaumu.

YK-1: CnocobeH OCyLeCTBNATb NMOUCK, KpI/ITI/I‘-IECKI/II7I aHaJim3 N CMHTE3 I/IHCbOpMaLlI/II/I, NMPUMEHATb CUCTEMHBbIN noaxon ons
pelweHna NnoCcTtaBJ/IEHHbLIX 3a4a4

YK-1.3 PaccmaTpmBaeT BO3MOXXHble BapMaHThbl pelleHns 3ajayu, oueHnBas nx 4OCTOMHCTBA U HEeJOCTaTKu

3HaTb: 3HaThb: -

dparmMeHTapHble

HenosiHble 3HaHuA

CcdopMupoBaHHsble,

ChopmMupoBaHHble

noruyeckue 3HaHUA HO coepxxalyume cuctemMaTuyeckme
hopMbl oTAesbHble 3HaHUsA
mnpouenypbl, CNoc npobensbl 3HaHUA

obcTBYlOWMEpedn

eKcum rno rnosoay

cobcTBEHHOM

NMbICTNTENbHON

nesaTeNIbHOCTI.

YMeTb: YMeTb: - a |[YacTuyHble yMeHUs | HenonHble ymMeHna |[YMeHus nosHble, CchopMupoBaHHbIe
PrymMeHTUpOBaHHO JonyckawTcs yMeHus
hopMupoBaTb HebosnbLne

cobcTBEHHOE ownbkKmn

cy>xaeHuen

OLEHKY

VHopMaLunu.

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
BnapeTsb: - BllageHne e NpuMeHeHne CUCTeMaTUYeCKOM |cucTemMaTuyeckoe
HaBblKkaMu orpefe |HaBblkaMu HaBbIKOB npUMeHeHnn npuMeHeHne
NEHUANPaKTUYECKN HaBbIKOB HaBbIKOB

X NoCneacTBUIAN3N jonyckatTcs

0XKEHHOro npobensl

pelueHus 3aaa4u

JomallHee
3ajaHune, KpaTKoe
coobuieHne no
TeMe 3aHATuS,
KOHTPOJIbHbIE
BOMPOCHI K
nabopaTtopHon
paboTe, BONPOCHI K
NPOMeXXyTOYHOMN
aTTecTayuu.

YK-1: CnocobeH OCyLLeCTBNATb NMOUCK, KpI/ITVI‘-IECKI/II7I aHasn3 N CMHTE3 MHopMaunmn, NPUMEHSATb CUCTEMHBIN Moaxon Ans
peeHnsa NoCTtaB/eHHbIX 3ada4y

YK-1.4 'paMOTHO, JIOTMYHO, apryMeHTUPOBaHHO hopMmpyeT COBCTBEHHbIE CYXXAEHUSA U oLeHKN. OTAnYaeT hakTbl OT
MHEHWI, UHTepnpeTaunin, OLEHOK U T.4. B PAaCCy)XAEHNAX APYrMX Y4aCTHUKOB AEATEIbHOCTH

3HaTb: 3HaThb: -
OCHOBHbIE
TEPMUHbI n
6a3oBble
3/1eMeHTbl, MeTobl
nccnenoBaHun B

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

JomallHee
3ajaHue, KpaTkoe
coobuieHne no
Teme 3aHATUSA,
KOHTPOJIbHbIE
BOMPOCHI K
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bHO-FYMaHUTaPHbIX
AVCLMMJINH,NO3BO
AOLWMMY OCYLLIECTB
nAaTbpeLleHne
LUMPOKOro Kiacca ¢
3a4a4yHay4yHo-uccn
e[0BaTesIbCKOro
UNpUKIagHoro
XapakTepa

KPUTUYECKWN OLLEHN JonyckatTcs yMeHus
BaTbUHOpMaLmio, HebonbLLne

He3aBnUCMMO owmnbKmn

OTUCTOYHUKA, CaMO

cTosTenbHONpuobp

eTaTb N CUCTEMaTK

3UpoBaTb3HaHUS,

apryMeHTUpOBaHH

0 OTCTanMBaTbLCBOKO

TOYKY 3PEHUS.

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
Bnapetsb: - BlageHne e NpuMeHeHne CUCTeMaTUYeCKOM | cucTemMaTuyeckoe
KOHKPETHOWN HaBblKamMun HaBbIKOB npUMeHeHnn npuMeHeHne
MeTogonornenn HaBbIKOB HaBbIKOB
6a3oBbIMU jonyckatTcs

MeToAamu couman npobenebl

MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pesynbTaThbl HeyAOoBJIETBOPUT | yaoBneTBoputen XopoLio OTJINYHO OLLeHO4YHOro
OCBOEHMA eNibHO bHO cpepcTBa

KOMMNeTeHUumn
1 2 3 4 5 6
cucTeme coumanbH nabopaTopHon
0-rYMaHNTapHOM paboTe, BONPOCHI K
3HaHNA MPOMEXYTO4YHOM
YMeTb: YMeThb: - YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CcopMupoBaHHbIe |aTTecTauun.

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

YK-1.5 OnpepensieT v oLeHNBaET MOCIEACTBUS BO3SMOXKHbIX PELUEHNIN 3a4a4n

peweHna 3agadn

3HaTb: 3HaTh: - ®parMeHTapHble HenonHble 3HaHua | CchopmupoBaHHble, | CHOpMMPOBaHHBIE
norunyeckumne 3HaHUA HO cogep>xawme cucTteMaTumyeckmne
hopMbl oTAesIbHble 3HaHWs
mnpouenypsl, cNoc npobenbl 3HaHUSA
obcTBylOWMEepedn
eKCum no nosoay
cobcTBEHHOMN
NMbICNTESNTbHON
0EeATENbHOCTW.
YMeTb: YMeTh: - a [YacTuyHble yMeHUns | HenonHble ymeHNa |YMeHus nosHeble, CcopMupoBaHHbIe
pPrymMeHTUpoBaHHO jonyckatTcs yMeHus
hopMupoBaThb HebonbLne
cobcTBEeHHOE owmnbKkmn
CcyXaeHuneun
OLEHKY
VHdopMaunu.
Bnapetb: YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
Bnapetsb: - B/lafeHmne e NMpuMeHeHne cucTemMaTUYecKoOM | cucTeMaTuyeckoe
HaBblKkamMu orpefe |HaBblkaMu HaBbIKOB npUMeHeHnn npuMeHeHne
NeHnanpakTu4eckun HaBbIKOB HaBbIKOB
X NocnencTBNnnN3n JonyckatTcs
0XXEHHOro npobensi

OomauwHee
3ajaHue, KpaTkoe
coobuieHne no
TeMe 3aHATUS,
KOHTPOJIbHbIE
BOMPOCHI K
nabopaTopHon
paboTe, BONPOCHI K
NPOMeXyTOYHON
aTTecTaymu.

7.3. TunoBble KOHTPOJIbHbIE 3a4aHUSA U UHble MaTepuanbl, HeobxoauMbie AN OLEHKU
3HaHUW, YMEHUW, HAaBbIKOB U (M1M) OoNbiTa AEATEeNIbHOCTU, XapaKTepU3yloLWwmx 3Tanbl
c¢hopMUupoBaHUA KOMNETEHLU N B NpoLecce oCBoeHns obpasoBaTesibHOW NPOrpaMMmbl

Tembl pechepaTUBHLIX O0KJanoB (coobwieHumn)

TeMa poknanpa
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1 OcHOBHble cnocobbl aHasiM3a CTPOUTESIbHbIX MaTepMasos.

2 AHTUOKNCANTENN, KaK MHTMOBUTOPbLI OKNCIEHMS.

3 PKosornyeckasa 6e30nacHOCTb MEeTasJI0NAaCcTUKOBbIX KOHCTPYKLINA.
4 MeTansbl B CTPOMTENbHbIX MaTepuanax.

5 B0403MYIbCNOHHbIE (1TaTEKCHbIE) KPacKu.

6 VTakn 1 KpacKu, KaK pa3HOBUAHOCTM ANCMEPCHbIX CUCTEM.

7 "'MNcoBble N MarHesnaJsbHble BAXYLLME MaTepuaibl.

8 CoBpeMeHHbIe MoJIMMepHble MaTepuasibl B CTPOUTESIbCTBE.

9 KoMnayHAbl B CTPOUTESNIbCTBE.

10 AHTUANPEHbI 1 06/1aCTYN NX MPUMEHEHUS.

11 Buabl KOPPO3MOHHOCTONKMX 6ETOHOB.

12 Ocafo4Hble ropHble Nopoabl - U3BECTHAKW.

13 KBapueBoe CTeKJs10, MojyyeHne n npuMeHeHume.

14 CnsiaBbl Ha OCHOBE >XKeJie3a B CTPOUTEJIbHbIX KOHCTPYKLMAX.
15 PaznnyHble BUObl LeMeHTa U UX OTINYnNTENbHble 0CODEHHOCTH.
16 KaTanusaTtopbl U MHIMOGUTOPLI TBEPAEHNS NOPTAaHALEMEHTa.
17 Pa3nnyHble BUAbl CrJIaBOB, UX XapaKTEPUCTUKA.

18 Pa3finyHble BUAbI CTEKJIA, UX OTINYNTE/bHbIE 0COBEHHOCTM.
19 CTeklonaacTuku B CTPOUTESIbCTBE.

20 NMpuMeHeHne CNINKATOB B CTPOUTENLCTBE.

21 NeHobeToHbI - MaTepmanbl byayuiero.

22 TBEpAble PAacTBOPbI, UX OTANYUTESIbHASH 0COOEHHOCTb.

23 06aBku K 6eToHaM. YCKOpUTENn 1 3aMeanTenn TBepaeHUS.
R4 HoBble MaTepuaJsibl B CTPOUTESIbCTBE Ha OCHOBE NOJIMMEPOB.
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KOHTpONbHbIE BONPOCH!I U 3a0aHUA OJ19 NPOBefeHUa TeKyllero KOHTpoas

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

2. Hanncanmne dopmyn bBUHapHbIX COEAUHEHNIA NO CTENEHN OKUCIEHNA 31eMeHTa. OnpeneneHue
CTeneHn oKMUCaeHns afieMeHTa no opmyne.

3. PacyeTbl Mmacchl, o6beMa, KoIM4eCcTBa BeLLECTBa M YMCaa YacTul.

4. PacyeTbl N0 XUMNYECKUM (popMyJiaM U YPaBHEHUSAM.

5. OCHOBHbIe KJ1lacCbl HeOpraHnyecknx sewects. Okcuabl. OcHoBaHuA. Kncnotbel. Conn. CocTas.
HomeHknaTypa. CBONCTBa U MOJIy4YEHME.

6. Peakuun coegnHeHuns, pa3noXeHund, 3aMelleHns, obmeHa.

7. NMepnoamn4deckunin 3akoH. Neprnoanyveckas cMctemMa XmuMmm4ecknx sanemeHtos .. MeHpeneesa.

8. CTpoeHue aTtoMma.

9. XmmMmmnyeckas cBs3b.

10. XapaKTepI/ICTVIKa 2J1EeMEHTa Mo NMoJIOXKEHNKO B I'IepVIOD,I/I‘-IeCKOI7I cncreMe.

11. DN1eKTPOHHbIE KOH(UIypaLUM aTOMOB B OCHOBHOM (HOpMaJsibHOM) 1 BO36Yy>XAEeHHOM
COCTOSAHUSAX.
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12. Tun n cxema obpa3oBaHUSA XMMNYECKON CBA3N B BUHApPHbIX COeANHEHMNSX.
13. 3aKOHOMEPHOCTM NPOTEKAHNSA XUMNYECKOW peaKkLni.

14. Pac4eT No TepMOXUMNYECKOMY YPaBHEHMIO.

15. CKOpOCTb XMMUYECKON peakuunn.

16. Xnmnyeckoe pasHoBecue, npuHuun Jle LWaTenbe.

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

18. PacyeTbl N0 ypaBHEHUIO peakuun € y4acTmeM pacTBOPOB 3ajaHHOIo cocTaBa.
19.PacTBOpPbI 371€KTPOJINTOB.

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

21. YpaBHeHUa rmaponvsa conen.

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

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

24. OBP. 3nekTpoxmMu4eckme aBsieHus.
25. CocTaBneHmne ypaBHEHUN OKUCSINTENIbHO-BOCCTAaHOBUTENIbHbIX PeaKL .
26. BaxxHenwne okmcnmtenn: KMn0O4, K2Cr207, H2S504(koHu,.), HNO3.

27. CxeMbl 3N1eKTp0oJIn3a pacTBOpa M pacnsaBa 3JIEKTPOJIMTOB C UHEPTHBLIM WJIN PAaCTBOPMMbIM
aHOZOM.

28. Obwwme ceoncTBa METaJIJIOB: TUMbI KPpUctTanianyeCkmnx peweTok, XmMmn4eckmne CBOMCTBA.
XnMmyeckme CBONCTBa MeTaI0B r1aBHbIX U MOGOYHbIX noarpynm.

29. Koppo3us meTtannos n crocobsl 6opbbbl C He.

i

i

oL
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KoHTponupymowmne MmaTtepmasbl No gUCUNNIIUHE

Bonpochbi rno teme: «OCHOBHbIE KJ1aCCbl HEOPraHNYECKNX COeANHEHN»

1. OCYLLI,eCTBI/ITb npeppaweHmsa no cxemam, OCHOBbIBasACb Ha reHeTNYeCKon CBA3N Mexny
OCHOBHbIMU K/1laCCaMW HeEOPraHU4YeCKnxX coeguHeHnn:

KOH - Cu(OH)2 —» CuS04 - Cu(OH)2 -» CuO - Cu

Cu - CuO - Cu(OH)2 -» CuO - CuCI2 - Cu(OH)2

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

Zn - Zn0O - Zn(OH)2 -» ZnO - ZnCl2 -» 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 » CaO - Ca(OH)2

Mg —» MgO - Mg(OH)2 - MgS04 - Mg(OH)2 - MgO

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

NaCl » HCl - MgCl2 » Mg(OH)2 - MgO

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

Cu - CuO - CuS04 » H2504 - ZnS04

S » H2S5 - FeS -» H25 » SO2 - 503

P - P205 - Na3P0O4 - Ca3(P0O4)2 -» H3PO4

2.HanuncaTb ypaBHEHMS peakunin HeMTpanmM3aLmnm, B KOTOPbIX MoJly4atoTCs cieaytoume Cou:
Na2CO3, NaHCO3, Na3P04, NaH2P0O4, Ba(NO3)2, AICI3, AI(OH)CI2, AI(OH)2Cl. Ha3BaTb 3Tu conu.

3.CocTaBuUTb QOPMYJibl COMEN MO Ha3BaHUAM: CyNbpua Kanua, xaopua aurngpokcosucmyTa (ll1),
rngpokapboHaT xenesa(ll), opTodocdaT bapus, rmgpocynbgaTt xpoma(lll), amxpomaT HaTpu4,
rngpoopToapceHaT bapusa, kapboHaT rMAPOKCOUNHKA, AurngpodocdaT KanbLUnsa, rngpocynbuT
MarHus, xsaopaT rugpokcoxpoma (lll), metaapceHaTt bapus.

4.HanncaTb peakunn HeNTpanm3aumnm Mexay KNCiIoTaMn U OCHOBaAHUSAMU, B pe3ysibTaTe KOTOPbIX
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nony4atoTca cnepyowme conn: Al2(S04)3, NiCO3, Fe(NO3)3, Mg3(P04)2, PbS, Li2S04. Ha3aTb 3Tu
Conn.

5.0npenennTb CTeNneHb OKUCIEHNS BCEX 3N1IEMEHTOB B coeanHeHmnsax: As205, NF3, KHS, Fe(OH)3,
H2Si03. 6. YcTaHOBUTb XapakTep okcmaos: K20, Al203, Ca0, N203, CrO3, Mn02. Kakune n3
npuBedeHHbIX OKCUA0B B3aUMOAENCTBYIOT C BOAOW? HannucaTb ypaBHEHMNSA COOTBETCTBYHOLNX
peakuun.

7. HanncaTb hopMySibl OKCMAO0B, COOTBETCTBYOLWMX rugpokcngam: H3PO3, H25207, LiOH, Cu(OH)2,
Cr(OH)3. HanncaTb (hopMybl rMgpoKcnaoB, COOTBETCTBYOLWMX okcuaam: BeO, K20, Si02, Mn207,
CI20.

8. NMpuBecTn ypaBHEHNSA peaKUnin, AOoKa3biBatlowme aMmpoTepPHbIE CBONCTBA OKCUAA LUMHKA.
MpuBecTn gBa NpuMepa ypaBHEHUN peaKunum HerTpaansaumun.

9.HanuncaTb opmMybl coegnHeHNn: opToPocdopHas KucnoTa, rmgpokcng xxenesa(lll), kapboHaTt
HaTpus, cynbdaT aNtoMUHUSA, rmgpocynbdug 6apus.

10.Ha3BaTb Cconu, YKa3aTb 3apagbl KaTUOHOB N aHUOHOB: Ca(NO3)2, Al2S3, LiHSO4, KH2PO4,
NH4CIO.

Bonpocel no teme: «CTpPOEHME aToOMa n rNepunoanYeCcKnii 3aKoH»

1. MoHATMe 06 aToMe.

2. CtpoeHue agpa. N3oTonbl.

3. MpuHUMN KBAaHTOBOW MEXaHUKMU:

- HeonpepneneHHocCTu,

- ABONCTBEHHOM NPUPOLbLI 3N1EKTPOHA;

- KBQHTOBOW Heprmn,

- HQUMEHbLUEWN SHeprun.

4. KBaHTOBbIE YNC/A, XapaKTepuM3yloLlne COCTOSTHUE 3JIEKTPOHa B aTOME.

5. MHOr03N1eKTPOHHbIE CUCTEMbI: NpuHUMN Maynu, npasunao N'yHAa, npaBuio KneykoBCKoOro.

6. 3anonHeHne INIEKTPOHHbIX obosiovyek aTtoMoB nepmo,u,vlquKoM CnNcTeMmbl.
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7. Mepuognyeckunin 3akoH anemeHToB I.N.MeHageneesa. lNepuoagnyeckas cMcTeMa Kak ectecTBeHHas
Knaccudunkaumsa 351ieMeHTOB.

- hbOpMYySIMPOBKa 3aKOHa;

nepuvoasl, rpynnsl, nogrpynnbl. 13mMeHeHue CBOWCTB 3/IEMEHTOB B nepunonax n rpynnax.

XapaKTepucTuka s-, p-, d-a1eMeHTOoB.

3Heprus noHmsauum. CpoAcTBO K 3/1EKTPOHY. DNEKTPOOTPULLATESIbHOCTb

Mepa XUMNYECKOW aKTUBHOCTU 3J1IEMEHTOB.

Bonpockl o teme: «OCHOBHbIE MOHATUSA O XUMUYECKOUN CBA3N>»

1. MoHATME XMMMN4YeCcKonm CBSA3N.

2. MapameTpbl CBA3U:

- JHeprmna CB43un;

- ONINHa CBA3WU,

- BaJIEHTHbIE YT Jibl;

- pacnpepeneHune 3N1eKTPOHHOMN NIOTHOCTH.

3. CBoOWCTBa CBSA3MU:

HaCblILLLIa€MOCTb;,

rmépunonsauns;

HanpaBJIEHHOCTb;,

NnoNsipn3yemMocTb.

4. Tunbl cBA3N:

- KOBaJleHTHa4,
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- NOHHaA,

- MeTaJuin4yeckasd.

3aga4umn no teme: «CTPOEHME aToOMa U NepUoaNYeCKnvi 3aKoH»

1. 3anuwunTe NOJIHYIO U KPaTKYIO 3JIEKTPOHHYI0 (hOPMYJibl XMMNYECKOr0 3/IeMeHTa, coaep kallero
25 3/1eKTPOHOB B 3/1IEKTPOHHOWN 060104Ke.

2. 3anuwmnTe NOJIHYI U KPaTKYH NEKTPOHHY POPMYibl XUMUYECKOr0 dJ1IeMeHTa, Coaep Kallero
38 3/71eKTPOHOB B 3/1IeKTPOHHON 060N04Ke.

3. 3anuLInNTe NOJIHYI0 U KPAaTKYH SNEKTPOHHY (POPMYbl XMMUYECKOro 3/1IeMEHTa, CoAep Kallero
79 3N1eKTPOHOB B 3/IeKTPOHHOW 060s104Ke.

3anauu o teme: «llepnoanyvecknii 3aKoH 1 nepmoanydeckas cucrema [.1.MeHgeneesa»

1. PyKoBOOCTBYACb TOJIbKO MOJIOXKEHNEM XUMNYECKOr0 3/IeMeHTa B NepuUoanNYeckon cucteme,
HaMUWNTe KPaTKY U MOJIHYIO 3JIEKTPOHHbIE (hopMYyJibl cefyiowmx 31emMeHToB: Ne54, Ne26, Ne68.

2. PacnonoxuTe B psA4 No BO3pacTaHMIO a)aTOMHbIX paanycos, 6) aieKTpooTpuuaTeIbHOCTH,
B)MeTas/IM4ecKknx CBOMCTB caepytouine anemeHTsl: S, Se, Te, Po.

3. JlainiTe XxapaKTepucTuKy npeano)xeHHoro 3neMeHTa No creayolwemy niaHy:

lM1aH xapakTePUCTUKN XUMUYECKOIro 3J1IEMEHTA U €ro CoeaANHEHN Ha OCHOBE AaHHbIX CTPOEHUA
aroma:

1. XMMMYeCKnin CMMBOJ N Ha3BaHUe asieMeHTa. OTHOCUMTEeNbHasA aToMHasa Macca. ATOMHbIN
(NnopsaKoBbIN) HOMEP.

2. CTpoeHI/Ie aTOMa XMMMn4eCkKoro ajieMeHTa:

a) 3apsa agpa aToma, YMCI0 NPOTOHOB, YACNO HENTPOHOB Hanbosee yCTONYMBOro,
pacnpoCTPaHEHHOro U30ToNa;

6) obuwiee YNCNO 3NEKTPOHOB;

B) 3/1€KTPOHHas hopmyna;

r) BaJieHTHblIe 3J1EKTPOHbI.
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3. NonoxxeHne sanemeHTa B lNepnoanveckonm cucteme:

a) HoMep nepuoga u rpynmnbl;

6) rnasHasa nan nobo4vHas noarpynna.

O6ocHOBaTb NOJIOXKEHNE 31eMeHTa B [lepnoamyeckon cucteme.

4. CBONCTBa aTOMa 3J/IeEMeHTa:

a) MeTaJl/IM4ecKmne Uim HemeTaJlsIn4yeckune,;

6) BocCcTaHOBUTEIbHbIE NN OKUCSINTENIbHO-BOCCTAaHOBUTEJIbHbIE (COCTaBUTb YpaBHeEHWA npoueccos
OKUCNIEHNSA NN BOCCTAHOBJIEHUA N OKUCIEHNSA);

B) onpenesnTb BCE BO3MOXXHbIE BAJIEHTHOCTU U CTEMEHUN OKUCIEHUS: rpadmnyeckoe nsobpaxeHune
BaJIEHTHOrO CJ108 B HOPMaJsibHOM 1 BO36y>XAEHHOM COCTOSAHMUAX.

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

1. OnpepenuTe CTENeHN OKUCJIEHNA KaXKA0ro 3/ieMeHTa B CefyloLlmnx Monekynax n noHax:
K2Cr4013 (TeTpaxpomaT Kanusa), H4Re209, Ca3(P0O4)2; Nal0W12041 (annapaBonbpamMaT-noH);
(Mn0O4)-; (W7024)60 (napaBonbdpamaT-noH). ObpaTnTb BHUMaHMe Ha pacyeT B NH4ANO3
(paccymTaTb oTOENBLHO MOH (NH4)+ 1 (NO3)-. U306pa3uTte CTpyKTYpHble hOpMY bl AaHHbLIX MONEKY N
1 NOHOB.

2. OnpepennTe, Kakne CTENEHN OKUCIEHNS BO3MOXXHbI /151 repMaHus. Moka)kmuTe nx obpasoBaHue.
OnpenennTe, Kakne N3 cTerneHenm okncseHns bynyT Hanbosiee yCTONYMBLI: a) OJ1S 3JIEKTPOHHO-
BO30OYy>XX1€HHOro coCcTosIHMSA; 6) A1 OCHOBHOIO COCTOSIHUS.

3. NokaxnTe, B Kakux n3 npmeefeHHbIx Monekyn (CsCl, SO, 02) xumnyeckasn cesa3b bypeT: a)
KOBaJIeHTHOW HernonsapHoun; 6) KoBaseHTHOM NOAsSAPHON; B) MOHHON. O6OCHYNTe CBON OTBET.

Bonipockl no teme: <<3Hepl’eTMKa N KUHETUKA XUMUYECKUX MNpoLieccoB. XUMUYeckoe paBHoBecue»

|. Obwme 3aga4m No TepMoanHaMumKe.

018 0QHOM N3 HMXXKEeNpPUBEAEHHbIX CUCTEM paccynTanTe Tensaosomn achpekT peakumn AHO,
n3meHeHmne sHTponuu ASO u aHeprum N'bbca AGO (cTaHAapTHbIE 3HAYEHUS SHTANbLMNN
obpa3oBaHMS, SHTPONUN CM. B CMIPaBOYHOM nocobun).

ChenanTe BbIBOA:
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- 9K30TEPMUYECKOW UM SHAOTEPMUYECKON ABNISETCS 3Ta peakuus,

- 4eM BbI3BaHO M3MeHeHWne sHTponnn,

-YKa>XXnUTe BO3MOXXHOCTb CaMOINMpPOnU3BOJIbHOIo NnNPoTeEKaHMA peakunn B NpaAMOM HalpaB/1e€HUN B
CTaHOaApPTHbLIX YCJTOBUAX:

a) CS2(k) + 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)

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

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

X) A1203(K) + 3502(r) = A12(S04)3(K)

3) 2C2H2(r) + 502(r) = 4C0O2(r) + 2H20(r)

Il. 3apa4ym Ha pacyéT TensaoBbIX 3PPeKToB.

1. YunTtbiBaa TepMoxmmMmyeckoe ypaBHeHne C(k) + 02(r) = CO2(r); AH = - 412 k[0x, onpenenuvTe,
Kakas Macca yrnepoga CoX>»eHa, ecnum sblgennnocb 206 K> TennoTobl?

2. Mpw B3anMopencTemnm 2 1 xaopa ¢ BOAOPOAOM BbigenseTcs 16,4 k>x TennoTel. Onpegenute
TennoTy obpa3oBaHMsA XJIOPOBOAOPOAA.

3. Mpwu pa3znoxxeHun 1 monb CaCO3 Ha okcnabl nornowaeTca 180 kO TennoTel. OnpenenuTe,
Kakon 06beM yrniekucsioro rasa (H.y.) BblAEINTCA, eCan Npu 3ToM nornoTunaocbk 90 kXK.

4. OnpepennTte TennoTy obpa3oBaHna 1 Mosb cynbduaa LUMHKa (ZnS), ecnv npu B3anMoaencTBumn
13 r umHKa c cepon Bbigennaocsb 40,2 k)X TeNNOThI.

5. icnonb3ysa TepMoxmmMmnyeckoe ypasHeHne H202(x) = H20(x) + 0,502(r); AH= -98,8 k[«
BbIYMC/INTE KOJIMYECTBO TernJa, KOTOpoe BblAeNNTCA Npu pasnoxeHmm 1 kr H20(k).

6. MNpun pa3noxeHnn 2 MoJib HUTPaTa MarHMsa Ha OKCMA MarHus, okcmg asota (IV) n kucnopog
nornowaetcsa 510 k>x TennoTel. ONpegennTte, Kakon obbem kucnopoaa (H.y.) BblAENUNACS, eCnn
nornotmnnocb 102 k)X TeENAOThI.
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7. Mpu oxuraHnm rpacdurTa obpasoascs okcug yrnepoaa (V) macconm 8,86 r. Beluncnnrte TensoTty
obpa3oBaHmsa CO2 13 NpoCTbiX BELWECTB, YYMTbIBas, 4TO TensoBon addekT peakunm AH= -79,2
KIX.

8. Mpwn obpaszoBaHUM N3 NpocTbix BewecTs 10 r xnopmnaa xpoma (lll) Boigennnock 35 KIO>XK TenaoThl.
CocTaBbTe TEPMOXUMUNYECKOE YPaBHEHME peaKLnn.

9. Mo TepMoxmmudeckomy ypasHeHuto 2NH3(r) = 3H2(r) + N2(r); AH= -92 kK[)X BblYUCAnTE
KOJINYECTBO TemnaoThbl, KOTOPOE HeOBXOANUMO ON1a pa3fIoXKeHUA 5 MOJIb aMMMaKa.

lll. 3apayn Ha pac4éT sHeprum N'mbbca.

Ha pucyHke 1 noka3aHa 3aBUCUMMOCTb AG psifa peakuuin oT TemnepaTypbl. [10/1b3ysSCb PUCYHKOM,
obbsAcHUTE:

1. Kakmne TemnepaTypHble yC10BMA Heobxoanmbl ona cMHTe3a okcuaa a3oTa (I1) NO n3 npocTbix
BellecTB?

2. Bo3mMoxxHo nn obpa3oBaHume okcmnaa azoTa (IV) NO2 13 npocTbiX BeLecTB?
3. Mpn Kaknx TemnepaTypHbIX ycaoBnax obpasyetcsa okcng Ag20 M3 NpocTbiX BeLecTB?
4. Mpun Kakux TeMmnepaTypHbIX YC0BUAX okcupa cepebpa Ag20 pasnaraeTcsa Ha NpocThble BewecTsa?

5. Ansa Kaknx n3 npuBefeHHbIX Ha PUC. peakuni NoBblleHe TemMmnepaTypbl 6/1aronpnaTCcTByeT UX
npoTeKkaHuto?

6. Ha o6pa3oBaHMe KaKoro BelecTBa U3 NPoCTbiX BELWECTB TeMMNepaTypa NPakTUYeCKn He BInSeT?

7. Kakasa TemnepaTtypa 500 K nnmn 1500 K Hanbonee 6naronpmnatHa Ana obpasoBaHusa okcnaa
yrnepoga () CO n3 npocTbix BEWECTB?

Puc. 1. 3aBnucumocTtb AG OT TeMnepaTypsbl.
IV. 3apayn Ha npasuno BaHT-INodda.

1. OnpepennTe, Ha CKOJIbKO FPajlyCcoB C/iefQyeT MOBbLICUTbL TEMMepaTypy, YTOObl CKOPOCTb peaKkLnm
BO3poC/ia B 8 pas, ec/qim TeMnepaTypHbIN KOIPDULNEHT peakumnn paBeH 2.

2. TemnepaTypHbI KO3 DNLMEHT peakuun paBeH 2. Ha CKObKO rpaaycoB Haao NOBbICUTb
TemnepaTypy, 4Tobbl CKOPOCTb 3TON peakuun Bo3pocsa B 16 pas?

3. CKopocCTb xmMmyeckom peakumm rnpu 50 °C coctasnseTt 5 monb/n-c. Onpenennte ee CKOPOCTb NMpu
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100 °C, ecnu TeMmnepaTypHbIN KO3 dnumneHT paseH 2.

4. OnpepenvTe TeMnepaTypHbIN KOIPPUNUMNEHT peakLummn, eCam Npu rMoBbILLEHNN TEMNEpPaTypbl Ha
30 °C cKOpOCTb XMMUYECKOWN peaKkLuunmn Bo3pocaa B 64 pasa.

5. Mpwu nosbiweHUn TemnepaTypbl Ha 20 °C CKOPOCTb peakuum Bo3pocsa B 9 pas. Yemy paBeH
TeMnepaTypHbIN KOSMPULNEHT 1 BO CKOJIbKO pa3 YBEINYNTCS €e CKOPOCTb NPU NOBbILLEHUN
TeMmnepaTypsbl Ha 30 °C?

6. Mpun TemnepaTtype 30 °C peakuma npotekaeT 3a 25 MuH, npu 50 °C - 3a 4 MnH. PaccuntanTe
TeMnepaTypHbIn KO3DPNLMNEHT CKOPOCTU peakuunn.

7. Mpwn 20 °C ckopocCTb peakumn paBHa 0,04 monb/n-c. ONpegennte CKOPOCTb 3TOM peakumu npu 40
°C. TeMmnepaTypHbIA KO3(PPULNEHT CKOPOCTU peakLmmn paseH 3.

8. OnpenenuTe, Ha CKOJIbKO FpadycoB ciefyeT NoBbICUTL TeMMepaTypy, YHToObl CKOPOCTb peakumn
BO3pocsia B 16 pas, ecin TeMmnepaTypHbIN KO3MPULINEHT CKOPOCTU peakumn paBeH 2.

9. Peakuusa npn TemnepaTtype 30 °C npoTekaeT 3a 10 MUH. Bbl4ncnuTe, 3a CKOJIbKO BpEMEHM
3aKOHYUTCS 3Ta peakumsa npu 60 °C, ecnim TeMnepaTypHbIN KOIPPUUMNEHT CKOPOCTU peakLunum paBeH
3.

10. BbluucnnTe, Kak NU3MEeHUTCS CKOPOCTb peakuuu npm NoHmWxXeHun temnepaTypbl Ha 20 °C, ecnn
TemMnepaTypHbIN KOIPULMNEHT CKOPOCTU peaKkunn paBeH 3.

V. 3agayn Ha onpeneneHne CKOPOCTU peakLuu.,

1. icxoaHble KOHUEHTpauUun pearumpyrowmx sewects B cucteme 2NO(r) + 02(r) & 2NO2(r) bbinun
paBHbl (Monb/n): C(NO) = 0,8; C(02) = 0,6. Kak U3MEHNTCHA CKOPOCTb peakuun, ecam KoOHUeHTpauuto
Kucnopoga ysenndnTtb go 0,9 mosb/n, a okcuaa asoTta — 4o 1,2 monb/n?

2. OnpepennTe, BO CKOJIbKO pa3 U3MEHUTCHA CKOPOCTb peakuunm 2A + B = A2B, ecqim KOHUEHTpauuio
BelwlecTBa A yBenm4uTb B 3 pa3a, a KOHUEeHTpauuio sellectsa B ymeHbLLINTL B 2 pa3a.

3. Kak N3MeHNTCS CKOPOCTb pPeaKLUiA, NPOoTEeKALWNX B MPSMOM HaNpaB/IeHUM C y4acTUeEM
ra3zoo6pa3sHbIX BELLLECTB NMpu YBeNYeHUn B 2 pas3a: a) AaB/eHNsA B peakLMoOHHOM cocyne; 6) obbema
peaKkLNOHHOW CMecn 3a CYeT BBeJleHUss UHEPTHOro rasa.

4. Kak Hal0o U3MeHUTb AaBneHune, 4Tobbl CKopocTb peakuun CO(r) + H20(r) & CO2(r) + H2(r)
yBenmymnacb B 36 pas?

5. Kak U3MeHUTCSA CKOPOCTb Xummn4yeckon peakumnm 2NO(r) + 02(r) & 2NO2(r) ecnn: a)
KOHLEeHTpaLumo okcuaa asoTa (ll) ysennduTb B ABa pa3a; 6) o6beM cuctemMbl yBennynTb B 2 pasa?

6. Bo CKONIbKO pa3 M3MEHATCH CKOPOCTM NpsiMoin 1 obpaTHoM peakumn B cucteme C12(r) + 2HI(r)
12(k) + 2HC1(r) ecam yMeHbWNTb OaBJIEHNE B CUCTeMe B 2 pa3a?
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VI. 3agayn Ha XxMMmn4eckoe paBHoBecKe.

05 npyBeAeHHbIX HUXKE PABHOBECHbIX CUCTEM COCTaBbTE BbiPpaXkeHMsSI CKOPOCTEN MPSIMOM 1
obpaTHOM peakunin N KOHCTAHTbl XMMUYeCKOoro paBHoBecusi. O6bSACHUTE, U3MEHEHNEM KaKUX
napameTpoB (TemMnepaTypa, AaBNeHNe, KOHLEHTPaLumMs NCXOOHbIX BELLECTB U KOHLLeHTpaums
NPOAYKTOB pPeaKLMN) MOXKHO CMECTUTb XMMMNYECKOe paBHOBECHE C LieJIblo YBEIMYEHMS BbIXOAa
NPOAYKTOB peakumn. OTBET MOTMBMPYITE Ha OCHOBaHUK NpuHuMna Jle LWaTenbe.

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

2. N2(r) + 3H2(r) « 2NH3(r); AHO <0

3. H2S(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 <O

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

KOHT,DO/'IbeIe 3afaHuns.

1. Boiyncantb TennoTy cropaHusa CO B kKOk/M3. a3 coaepXxuT 10% Heroptoymx npmMecen.

2. PaccuntaTbh B KI)K/MOJSIb U3MEHEeHMe 3HTanbnumn as3oBoro nepexona.

H20(kp) ® H20(x), H20(r) ® H20(x).

3. Bel4nucnuTb TennoTy cropaHnd rasa B k>x/m3, coctosawero us 40% CO k 60% H2 npu
HOpPMaJibHbIX yCN0BMAX. Boga obpasyeTcs B razoobpa3HOM COCTOAHUN.

4. Bbl4NCANTb TENIOTY cropaHnsa cepbl B KIXK/Kr. NMpnumecn coctaBnatoT 15%.

5. Bblyucnntbe TennioTy pa3oBOro nepexona rpaura B asiMas, ecsiu N3BeCTHO, 4TO CTaHaapTHas
3HTanbnusa obpasoBaHusa CO2 u3 rpacduTa paBHa: DH°06p. = - 393,5 k>X/MoJb, CTaHAaApPTHAsA
3HTanbnusa obpasoBaHusa CO2 13 anMasa paBHa: DH°06p. = - 395,4 k[>x/Monb

6. PaccuyntaTb KaNopuMMHOCTbL TonanBa B KO)/M3, cocTosauwero n3 60% CO n 40% SO2.

7. TennoTa cropaHus 3TaHa paBHa: DHx.p. = -1428,34 kK[>X/MOb. BbIYNCINTb CTaHOAPTHYIO
dHTanbnuo obpaszoBaHua 3TaHa DH°06p.CH. Boaa BblaenseTcs B ra3006pa3HOM COCTOSAHUN.
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8. Mpwn Kakol TemnepaType HAaCTyNUT TepMOAMHAMUYECKoe paBHOBECKE B CUCTEME:

CuO(kp) + H2(r) = Cu(kp) + H20 (x)?

9. Boluncnutb aHepruio M'mbbca B peakumm: 2NH3(r) + 3/2 02(r) = 2NO(r) + 3H20(X).

OI'IpeJJ,eJ'II/ITb npnHUMNMaJibHYO BO3SMOXHOCTb eé NPOoTEKaHNA NPU CTaHAAPTHbLIX YCJIOBUAX 1N Npn
500° C.

10. CkonbKo Tenna BblgennTca npu cropaHnm 38 r CS27?

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

3agayun o Temam «OCHOBbI XUMUYECKOW KUHETUKN. XMNYECKOE paBHOBecmne»

1. CKopoCTb peakuunu npu Temnepatype 60°C paBHa 1 Mosb/A. BblY4MCANTL CKOPOCTL 3TON peaKkLuumn
npu 30°C, TeMnepaTypHbIN KO3 dULMEHT paBeH 3.

2. Ha CKO/IbKO FpafyCcoB HY>XHO YBEIMYUTbL TEMNepaTypy, 4Tobbl CKOPOCTb peakuun Bo3pocsa B 27
pa3? TemnepaTypHbI KOIDPDULMEHT paBeH 3.

3. Mpu TemnepaTtype 30°C peakuunsa npotekaeT 3a 25 MuHyT, Npm 50°C - 3a 4 MUHYTHI. PaccynTaTb
TeMnepaTypPHbIN KOIDPULINEHT.

4. BO CKOJIbKO pPa3 HY>XHO YBeJINYNTb KOHLIeHTpaLMio BOA0OPOAA, YTOObI CKOPOCTb peakunuy Mexay
BOAOPOAOM M MOAOM BO3pocaa B 3 pa3a?

5. BblYMCAUTb CPEeHIOK CKOPOCTb peakuumn: A + B_= 2C.

HavanbHas KoHueHTpauma seuiectsa A pasHa 0,22 monab/n,a 4epes 10 ¢ 0,215 mosab/n.

6. BO CKONBLKO pe3 YyBEJIMYUTCA CKOPOCTb peakLmu npu NoBbilLeHun TeMmnepaTtypbl oT 150°C go
200°C, ecnu npu noBbileHUn TeMnepaTypbl Ha 10°C CKOPOCTb peakuum yseandmnack B 3 pasa?

7. MNpun TemnepaTtype 20°C peakumsa NpoTeKaeT 3a 2 MUHYTbl. KakoBa MNPOAO/IKUTENbHOCTb 3TON
peakumn npu a) _Temnepatype 0°C, 6) Temnepatype 50°C? TemMmnepaTypHbIN KOIPDULINEHT paBeEH
2.

8. KOoHLIeHTpaumnsa pearmpytowmx sewects B cncteme H2(r)_+12(r)= 2HI(r) ymeHbwmnnacb B 1,5
pa3a. Bo CKONMbKO pa3 yBesanymaacb CKOPOCTb peakummn?

9. Kak usMeHuTcH CKOpPOCTb I'IpﬂMOI‘/‘I peakunn npn ypeanyeHnm KOHLIEHTPaAL N a30Ta B TPU pa3a?
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N2 + 02 =2NO.

10. Kak U3MeHUNTCA CKOPOCTb peakuun npu ysennyeHun temnepatypsl oT 0°C no 100°C?
TeMnepaTypHbI KO3 PULMeHT paBeH 3. [lepBoHavasbHasd CKOPOCTb peaKkLun paBHa 5 MoJb/A.

11. Kak nosnusgeT yBenundeHne P u T Ha cMellleHre paBHOBECUS B cUCTeMax

2502 + 02 = 2S03 + Q, DH <> 0;

4HCI + 02 =2CI2 + 2H20 + Q, DH < 0;

2H20=2H2 + 02 - Q?

12. B kakoMm HanpaBJIeEHNN CMEeCTNTCA paBHOBeCHE B CUCTEMaX

2CO(r) + 02(r) =2C02, DH = - 500 kx;

N2(r) + 02 =2NO(r), DH = 18 k[1X;

CO2(r) + C(TB) =2CO(r) - Q

a) npun NoBblLLIEHNWN NaBAEHUA,

6) Npu NOHMXXEHNX TeMNepaTypbl;

B) npun yBeanv4eHnm KOHUEeHTpaunn NCXoaHbIX BeLWEeCTB, KOHEYHbIX MPOAOYKTOB peaKuunn,

r) OpY YMEHbLIEHNN KOHUEHTPaLN pearnpyouinx seuecTts?

3agayqu rno Teme: «PacTBOpPbI U MX XapaKTePUCTUKa»

1. CkosibkO MUNINANTPOB 85 % pacTBOpa CepPHON KNCNOTbl C MJIOTHOCTbLIO 1,77 /M HY>XHO B3ATb
onsa npurotosnennsa 12 n 10 % pactBopa ¢ naoTHOCTbo 1,066 r/mn?

2. OnpenennTb MOJISPHOCTL pacTBopa, cogepxauiero 3,84 r cepHon kncnoTbl B 400 M pacTBopa?

3. BelyucnuTb tkun. v tnsl. 10 % - Horo pacTteopa caxapa C12H22011.

4. Ha CKONbKO rpaflyCoB U3MeHsaeTcA t3amMep3aHusa 1 tkuneHmns pacteopa 3TuneHrnmkonsa C2H602,
cogepxawero 8 100 mn Boabl 4 mona?

5. CKONbKO rpaMMoB 3TuneHrnmkona C2H602 Hago pacTBOpuTbL B 5 11 BOALI, 4TOObI pacTBOp
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3amep3an npu - 20 °C?

6. Kakune 13 nepevyncieHHblX BEWEeCTB ABASTCA CUbHBIMK 3N1ETPONTaMM: FTMAPOKCUL Meau,
caxap, YKCYCHasi KUCJI0Ta , CONITHaA KUC0Ta, TMAPOKCUA Kasivs, CynbgaT KasbUus, HATPAT IMTusa?

7. MokKaXxxnte gmccoumnaumio B BOLHOM pacTeope crieaytowmnx sewecTts: H2S, NaOH, gocgaT kKanus.

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

1) Ca(NO3)2 n K2CO3? HannwunTe NMOHHO-MONIEKYJISPHbIE peaKLmnn.

2) Ba(NO3)2 n K25047? HannwmnTte NMOHHO-MONIEKYNAPHbIE peaKkLunu.

3) KNO3 n K25047 Hanuwinte MOHHO-MOJIEKYNAPHbIE peakLnm.

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

3aga4yuv rno teme: «KoMrjieKCHble COeaNHEHUNST»

1. HanncaTb hOpMyJly KOMMJIEKCHOrO COeAMHEHNS, MOJIYYEHHOIr0 U3 C/ieyoLMX BELEeCTB:

NaF + AIF3 =

2. OnpepennTb 3apsaa n KoopanHaumMoHHoe Yyncno B coeamHeHun: [Fe3+(CN)6]x.

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

4. HanucaTb ypaBHEHME ANCCOLMALMN KOMIMJIEKCHOrO COeAMHEHNs U Bblpa)keHne KHecT.:
[Ag(NH3)2]Cl.

5. 3aKOH4YMTb ypaBHEHME peaKunm 1 3anmcaTb ero B noHHoMm Bupe: K3[Fe(CN)6] + FeS04 =

6. HanucaTtb hopMyNy KOMMJIEKCHOrO coeanHeHUs: TeTpaHuTpuToaunxnopoupuaaT (ll) kanns.

BapunaHT 1.

1. Buibepute hopMynbl KpUCTaNIornapaTos:

1. K2S03 2.5n(NO3)2- 20 H20 3. NaOH 4. Ba5-6H20

2.Xopowo pacTeopuMsbl B Boae:(16)
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1. AIPO4 2. NaOH 3. AgNO3 4. CuS

3.HepacTBOpuMSbI B BOLeE:

1. HNO3 2. Cu(OH)2 3.2Zn(NO3)2 4. Hgs

4.dopmMyna ons onpeneneHns MacCoBon A0SIMBELLECTBA:

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

5.®opMysia Os1a onpeneneHns MoJISPHON KOHLEHTpaLUMBeLLecTBa:

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

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

1.15r 2.10r 3.75r 4. 5r

7. 4ononHuTe npeaioxXeHus:

1. PacTBOpbLI — 37O ...

2. TmppaTHyto Teoputo pacTeBopoB pa3spaboTan 1887 rogy ...

3. 'mpgpaTtsl - 3TO ...

4. KoathpuumreHT pacTBOPMMOCTU MoKas3biBaeT ...

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

6. Mo arperaTHOMY COCTOSIHUIO pacTBOpPbI HbIBAIOT ...

BapunaHT 2.

1. BoibepuTte hopMynbikpUCcTanaornapaTos:

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

2.X0opoLLOo pacTBOPUMbIB BOLE:
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1. H2S04 2. Cr(OH)2 3.FeSiO3 4.KOH

3.HepacTBopumMbl B BOAE:

1. BaSO4 2. Cu(NO3)2 3. MnS 4. ZnCI2

4 .®opMyna gna onpeneneHus MOJ'IFIpHOI7I KOHUEHTpPaunnm BellecTBa:

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

5.0opmMyna ons onpeneneHns:MacCoBOW 40U BellecTBa:

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

6.B pacteope conm maccon 250 rc maccoson gonen sewectsa 10 % mMacca conun paBHa:

1.15r 2.10r3.7,5r 4.25r

7. ononHnTe rnpeaioxeHuns:

1. PacTBOpuTENnb — 370 ...

N

. PactBopeHune - 310

3. C noBbilWeHeM TeMnepaTypbl PaCTBOPUMOCTD ...

4. M'mppaTtauunsa - 3To

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

6. MpyMep razoobpasHoro pacTeopa - 3TO...

3TaJsIoHbl OTBETOB K TEeCTOBOMY 3aQaHUIO.

BapunaHT 1.

1.23
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3.2,4

5.4

6.1

7.[ornosHnuTE nNpensioXeHus:

1.PacTBOpbI - 3TO OAHOPOAHbIE CUCTEMBbI, COCTOALLNE U3 PAaCTBOPUTESIS N PAaCTBOPEHHOI 0O BeLLeCcTBa.
2. I'ngpaTHyto Teopuio paspaboTan B 1887 roay . . MeHaoenees.

3.F|/|,u,paTb| - 3TO BelleCTBa nNepemMeHHOro coctaBa, OﬁpBBOBaHHbIe MOJIEKY/1laMU BOAbI N
pacTBOpEHHOro BeLleCTBa.

4 . KoahhnuneHT pacTBOPUMOCTM NOKa3blBaeT MacCy pacTBOpeHHOro seuwectsa B 100 r
pacTeBopuTens.

5.HacbIWEHHbIN PacTBOP - 3TO PAaCcTBOP, KOTOPLINA COAEPXUT MaKCMMalbHOE KOJINYECTBO
PacTBOPEHHOr 0 BELLEeCTBa NPV OaHHOM TeMnepaType.

6. Mo arperaTHOMY COCTOSIHUIO pacTBOpPbl BbIBAOT XMAKKE, TBEPAbIE U ra3006pasHble.
BapwunaHT 2.

1.1,4

2.1,4

3.1,3

6.4

7.[onosHnTe nNpenioXeHus:

i

i
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1. PacTBOpUTESIb — 3TO KOMMOHEHT pacTBopa, NpeobnanatoLmin no obbemy n macce.

2. PacTBOpeHMe - 3TO NpoLEecc B3aMMOOENCTBMA PAaCTBOPEHHOMO BeLLLeCTBa C pacTBOPUTENEM.

3. C noBbIWeHnem TeMnepaTypbl PaCTBOPUMOCTb MOBbILLIAQETCA.

4. r'mapaTauns - 3To B3aMMOLEeNCTBME pacTBOPEHHOro BellecTBa C BOOOMN.

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

6. Mpnmep raszoobpasHOro pacTteopa - 3TO BO34AYX.

3agayu rno teme «OKNCIINTEJIbHO-BOCCTAHOBUTEIbHbIE rnpouecchbl N NX XxapakKtepnctmnka»

YpaBHATb peakunm MeTo40M 3JIEKTPOHHOro 6anaHca, onpeaesnTb Tun OBP.

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

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

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

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

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

6. MNnO2 + HCI ® MnCI2 + CI2 + H20

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

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

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

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

Bonpocekl o teme: <<CyLLlHOCTb rmnapoJsinda n ero KoOJIN4eCTBeHHbIE XaPaKTEPUCTUKN>»

1. O 4éM cBMAOeTeNbCTBYET M3MEHEHME OKPACKM lakMyCa B pacTBOpPax HEKOTOPbLIX CoNein?
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2. B 4éM npuymHa n3MeHeHus oKpacku nakmyca B pacTBopax kapboHaTa HaTpus n xaopuaa
antoMnHmnAa?

3. MpnBeanTe NpuMepbl CoNen, NoOABEPrarLWmMXca rnaponmsy 1) Nno KaTuoHy; 2) No aHUOHY; 3) no
KaTUOHY 1 aHNOHY.

4. NprBepuTe NpPMMepPbI COJIeN, KOTOPbIE HE MOTYT CYLLLECTBOBaTb B BOAHOM pacTBOpE.
5. MpuBenunTe NpuMepbl COJIEN, KOTOPblE HE NOABEPraloTCa rMAPONN3Y.

6. Kakyto cpeay MMetoT pacTBOpPbI cneayrwmx conen: 1) cynbdaTa HaTpuUa; 2) HUTpaTa aMMOHUS; 3)
xnopuaa Kanus; 4) cynspuaa Hatpus; 5) kapboHaTa HaTpua? Hanuwnte ypaBHEHUS TMAPON3a
conen.

7. MOXXHO N B pe3ynbTaTe B3auMOAeNCTBUA pacTBOPOB KapboHaTa HaTpusa 1 xnopuaa xpomal(lll)
nony4nTb cynbcpug xpoma(lll). Jante o60CHOBaHHbLIN OTBET.

8. MO>XHO 11 C NOMOLLbIO MHAMKATOpPA JlJaKMyCa pa3in4nTb pacTBOpPbl: 1) HATpaTa ajlloMUHUS,
CUNMKaTa HaTpusa U cynbdaTa Kanua; 2) xnopuaa bapus, kapboHaTa HaTpua n gocdaTa Kanms; 3)
HUTpaTa Kanus, cynbdaTa HaTpua n cynbduaa kanna? Jante o60CHOBAHHbLIN OTBET.

9. Kakune npoueccbl OTHOCATCA K peakuusam rmgponmsa?

10. OnpenennTe, Kakue N3 yKasaHHbIX COME NOABEPraloTCs FNMAPOn3Yy, U Kakas hopMa rmaponmsa
(npocToi, CTYNeHYaThIl, NOJHbLIN) UMEEeT MeCTO B KaXK[A0M KOHKPETHOM CJly4ae:

a) K2C03, 6) Na2S, B) FeCl3, r)NH4NO2, p)Al2S3, e) KCl.

HanuwmnTe NoHHbIE N MONEKYJISIPHbIE YPaBHEHWS COOTBETCTBYHOLMX peakunin. Onpenenute
peakuuto cpenbl.

11. Kakyto peakuuio cpelibl UMEeT PacTBOPbI C/IeAYIOLWNX CONe:
a) NaNO3, 6) NH4CNS, B) NaCN, r) CuSO4, pn) NH4NO3?

O6BACHUTE MPUYNHY N HAMUWKNTE NOHHbIE N MOJIEKYISPHbIE YPaBHEHNA COOTBETCTBYIIOLLUX
peakuuin. YKa>kute cnydyam n dopmy rugposmsa.

12. OnpepenuTe, Kak CMeCTUTCS paBHOBeCUEe B peakunu rmgponmsa cysbdaTta Xxpoma npu
npubaBneHun: a) KNCNoThbl, 6) Wweno4du, B) cynbdaTa HaTpuUA, ) KapboHaTa HaTpus, A)xnopuaa
LMHKa.

13. O6BbACHUTE NOHATUSA KOHCTAHThLI U CTENEHU rMaponmn3a. Kakne hakTopbl BANAIOT Ha CTeMeHb
rmaoposansa?

i

i
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14. OnpepennTe, Kakas U3 yKa3aHHbIX COJIeN rnaponnsyeTtcsa B 6onblLUEN CTeneHn:

a) Na2S mnm Na2S03, r) CuSO4unm CuS0O3, 6) FeCl3unum FeCl2, pn) NH4CN mnnn NH4CNS, B)
ZnCl2nnn CdCI2, e) Na2S wanm Na2CO3.

15. Bbl4ncanTe KOHCTaHTY rmaponmsa propmnaa Kanms, onpenenmTe cTeneHb rmapoamsa 3Ton Conm
B 0,01M pacTBope n pH pacteopa. (KHF=7-10-4). OteeT: 0,14-:10-10; 3,7; 4-10-5; 7,6.

16. Mpwn cnmBaHum BogHbIX pacTBopoB AICI3n Na2S obpa3yeTcs ocafgok rugpokcnaa aJloMUHUA n
BblgenaeTcs ra3. Hanvwmnte MonekynsspHoe n NOHHO-MOJIEKYJIIPHOEe YpaBHEHNA COOTBETCTBYIOLLEN
peakunn. Kak gokasaTb, YTO B 0CafKe rmapokKcua aJtoMUHUSA, a He cynbpua?

17. OnpepennTte COOTHOLWIEHNE KOHCTAHT U CTENEHW rMApoamn3a Cynbduaa HaTpma s Nnepson u
BTOPOW cTyneHen. iaMeHeHneM KOHUEHTpaum MoXXHo npeHebpeys (,). OTBeT: 6-:106, 2,45-103.

3anayu rio Teme «371EKTPOJIN3 PaCTBOPOB U pPacrijiaBos»
1. CocTaBUTb CXEMY 3JIeKTPOIM3a pacTBopa ZnS0O4: a) c yrosbHbIM aHoaoM, 6) C MeaHbIM aHO40M.

2. |-|O‘-IEMy LenoYHble MeTaslJlbl HEJIb34 NMONYHNTb 3JIEKTPOJZIN30M PaCTBOPOB UX conen? OTeeT
MOTMBUPOBATb MPNMEPOM 3J1IEKTPOJIN3a PaCTBOPOB.

3. CocTaBuTb CXeMy 371eKTposin3a pacTeopa u pacnnasa MnCl2.

4. CoCTaBUTb YpaBHEHMSA NPOLECCOB, NpoTeKalowmnx npu snektTponnse pacnnasoB NaOH n NiCl2 ¢
HepacTBOPUMbIMU 3IEKTPOAAMMU.

5. CocTaBnTb CXxeMbl 31eKTposin3a BoaHbIX pacTBopoB HCl n Pb(NO3)3 ¢ »xenesHbiM aHOLOM.

3anayv ro Teme «Koppo3vsi MeTaslsioB»

1. Kakue npouecchl MONAyT Ha 3N1eKTpoAaxX rasibBaHNYECKOro 3/1eMeHTa NPu KOPPO3Un XKENe3Horo
JINCTa Ha Bo3ayxe?

2. Kakue npouecchl MonayT Ha 3NeKTPoL4ax raibBaHNYeCKOro 3jieMeHTa, paboTalollero Ha Bo3ayxe
NPy KOPPO3MM XKEIe3HOro JIMCTa C MeAHbIMY 3aK/enkamm?

3. CoCcTaBuTb CXeMy rajibBaHM4eCKOro afieMeHTa, obpasyoLwerocs Npyu Kopposnu getanen nu3
crnnaBsa Xesnesa ¢ genonspusatopom: H20 + SO2.

i
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4. B KakoM cniyqae Koppo3us xenesa byaet npomcxoauTb BbicTpee: Npyu HapyLWeHU NOKPbITUS
JIY>KEHOr0 UM OLMHKOBAHHOI 0 Xenesa? MNpuBecTn cxeMy paboTbl MUKpPOrasibBaHoMap.

5. CocTaBbTe 3JIEKTPOHHbIE YPABHEHUS MPOLLECCOB KOPPO3UU XKesie3a, HAaX0ASALEerocs Bo BJa>KHOM
BO3YyX€E B KOHTAKTE C XPOMOM.

6. Kakne npouecchbl FIOIZ,EI,yT Ha 3N1eKTpoaaX raJibBaHN4Ye€CKOro asieMeHTa Nnpun Kopposnnm
HUKeNNPOBaHHbIX netanen c KNCNOPOAHbIM AenoJiIApn3aTOPOM MNP HapyLlweHnn I'IOKprTI/Iﬂ?

7. CoCTaBUTb CXeMY rasibBaHN4YE€CKOro 3JIeMeHTa, 06pa3yloLerocs npm Koppo3nm cnjasa LnHKa C
Menblo. [lenonapnsaTopoM CNyXuT anektponnTt: H20 + CO2.

8. CoCcTaBMTb CXeMY raJibBaHU4e€CKOro 37ieMeHTa, paboTatoLwero npn Koppo3nm OLUHKOBAHHOIO
»Kenesa C KUCopoaHbIM Aernonsapru3aTopoM. HanncaTb ypaBHEHMSI MPOLLECCOB Ha dN1eKTpoaax.

9. Kakune npouecckl NonayT Ha 3/IeKTPoAax rasbBaHNYeCKoro ssiemeHTa, paboTatoLlero npu
KOPPO31KN NPOTEKTOPA Ha CTaJIbHOM Kopnyce?

10. Kakune npoueccbl nONAyT Ha 3J1IeKTpoAax rajibBaHU4YeCKOro asieMeHTa Npu Koppo3un
CBUHLLOBOro Kabensa noa pencremem 6ayxaawoLWwmx TOKOB?

3apgayu rno teme «ObLyne cBovicTBa MeTasisioB"

1. CoCcTaBUTb 3N1EKTPOHHYIO (hopMyly MapraHua. OnpenenTb BaJIEHTHOCTb U CTEMNeHb OKUCEHMS.
Ha ocHOBaHMM BaIeHTHOCTM COCTaBUTb (DOPMYJibl OKCUAOB U FMAPOKCMA0B Mn. OnpenennTb NX
KWCJIOTHO - OCHOBHOW XapaKTep.

2. Kak nget pacTtBopeHune Marumsa B kucsaotax HCl, HNO3(pa36.)? HanucaTb ypaBHEHME peaKkuun.
O6ocHoBaTb KoahdunumneHTbl. PaccuntaTh DG peakuunin. YKa3aTb HanpaBieHHOCTb NPOLLeCCOB.

3. HanucaTb peakuuto, NoOATBEPXKAAOLW YO OCHOBHble cBoMcTBa MnO.

4. 3aKOH4YNTb yYpaBHeHne peakuum: CoCl3 + SnCl2 ®. YpaBHATb MeTOAOM 31eKTpoHHOro 6anaHca,
onpegenuTb TN OBP.

5. HanuncaTtb peakuyuto Bsanmopenctend: [Ag(NH3)2]Cl + NaOH ®. 3anncatb €é B MOHHOM BUAeE.
Ha3BaTb KOMMJIEKCHbIE COEQNHEHMSA, ONPEeaEeNTb 3apsaa KoMnaekcoobpasoBaTensa u
KOOPAWHALMNOHHOE YNC0 AaHHbIX COeANHEHUN.

Bonpockl K 3K3aMeHy Mo XUMUHU

1. OCHOBHbIE KJ1acCChl HeopraHmn4eckunx coegnHeHunn, Knaccngpunkaumsa, onpeneneHns.

2. Okcnpbl, Knaccmgukaums, noayyvyeHmne, CBONCTBA.

i
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8.
He

0.

. Kucnotsl, knaccudpukaumsa, nonydeHme, CBONCTBaA.

. Tmgpokcuabl, knaccndurkaymsa. OCHoBaHUSA, NOJy4YeHUeE N CBONCTBA.

. AM(hoTepHbIe rMapoKCMAabl, Mosly4YeHue, CBONCTBaA.

. Conn, Knaccmucunkaums, noslyyeHme, CBOMCTBa.

. Neprnognyecknin 3aKoH N nepmnogmnyeckas cucrema snemeHtoB .. Mengeneesa.

CTpoeHne aToMa, OCHOBHbIe MOHATNA 1 onpefeneHnsa. Teopusa H.bopa. MpuHLMnN
onpegeneHHocTu NenseHbepra.

Y4yeHure 0 KBaHTOBbIX Yncnax. MNpuHumn HaVuMeHbLUEN aHeprumn (npanmo KneykoBcKoro).

MpuHuun Maynu.

10

11

12
3a

13

14.

15.

16.

17.

18.

19.

20.

21.

. MpaBunna 3anonHeHNs opbuTanen sNeKTPOHaAMN.

. CeMeliCcTBa 3JIEMEHTOB, 3JIEKTPOHHbIE YPaBHEHUS.

. MoHATne 06 SHEPIrun MoOHU3auunn, sHepPrmm CpoacTBa K 3JIEKTPOHY U INEKTPOOTPULIATESIbHOCTN.
KOHOMEPHOCTUN NX U3MEHEHUA.

. Teopus KoBaJsieHTHOM CBSA3U Jibtonca. NoHATHeE 0 BaNIEHTHOCTN.

O6bpa3oBaHMe XMMnYeckon cBssn. OCHOBHbIE NMapaMeTpPbl MOEKYJI.

CBoWCTBa KOBaJIEHTHOW CBA3MN.

[MoHATME 0 cMrMa U N CBA3AX, KpaTHble CBA3N.

D,OHOpHO-aKLI,eI'ITOprII‘/‘I 1 06MEHHbIN MexaHU3Mbl 06paBOBaHI/IF| KOBaJIEHTHOM CBA3MN.

rmbpunamnsaumsa aToMHbIX opbuTanen. Buasl rubpuansaumnn.

MoHHaa cBA3b.

BoooponHasa cBA3b.

MeTannn4yeckas CBs3b.
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22. CKOpOCTb XMUYECKOW peakuum n hakTopbl BAUSAIOLWME Ha HEE. 3aKOH OeNCTBYOWMX Macc.
23. Teopus akTuBaUMn. AKTUBMPOBAHHbIN KOMMJIEKC.

24. lMoHATMe o0 KaTanmse n KaTanmsaTopax. AKTUBaATOPHI, I/IHFVI6I/ITOpr, KaTanutnyeckme aabl. Tunebl
KaTaJInTN4eCKnXx peaKLl,I/IVI.

25. HeobpaTuMble 1 o6paTUMble NPOLLECCHI. 3aKOH AENCTBYIOLWMX MAacC AN 06paTUMbIX peakLuii.

26. CMelleHne xmuMun4yeckoro pasHosecud. MNMpuHumn Jle WaTenbe. BansaHmne KOHUEHTpauum,
OaBneHunsa 1 TeMnepaTypbl HA COCTOSIHME paBHOBECUS.

27. TennoBble 3(PPeKTbl XUMUYECKUX peaKLNN. DK30- U SHAOTEPMUYECKNE peaKLn. IHTanbnus.
28. TepMOXMMUYECKNE 3aKOHbI U CNeaCTBUS U3 HUX.

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

30. PacTBOpbI, KNaccudbunkayms.

31. PacTBOpMMOCTb BeLLeCcTB B BoAe. DTarbl pacTBOpeHus. fnapataumsa n cosibBaTauus.

32. Cnocobbl Bbipa>keHNa KOHLLeHTpaLunm pacTBOpPOB.

33. Teopus 3NEKTPONMTUHECKON OMNCCOLMALINK, ee OCHOBHbIE MoJIoXKeHUs. PaKTopbl, BANAOLWME Ha
3NIeKTPONNTMHECKYIO Anccoumaumio. CTeneHs guccoumaymm.

34. Cnabble n cniabHble 31eKTpoanTbl. CBOMCTBa PacTBOPOB C/1abbiX 3/IEKTPOSINTOB. 3aKOH
pasbaBneHusa OcTBanbaa.

35. dnekTponnTuyeckasa guccoumaumns soabl. BooopoaHblili nokasaTensb.

36. bygepHble pacTBopbl.

37. CBoWcTBa pacTBOpoOB Cnabbix 3n1eKTponuToB. MponsseneHmne pacTBOPMMOCTN.
38. Peakuun obmeHa B pacTBOpax 3/IeKTPOJIMTOB.

39. MNoHATME 0 rnaponm3e conen.

40. KoMnnekcHble coeguHeHns. Peakunn komnnekcoobpasoBaHus. KoopanHaunoHHas Teopus A.
BepHepa.

i

i

oL
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41. Tunbl KOMNJekcoobpasoBaTenen N NMraHooB, KOOpANUHaLMOHHOE Ynucio. HomeHknaTypa
KOMMAEKCHbIX COeaNHEHU,

42. Ocmoc, ocMmoTun4Yeckoe aassieHne. Auddysna. 3akoH BaHT-Iodda.
43. Npoun3seneHne pacTBOPUMOCTMU.

44, OKNCNNTENbHO-BOCCTAHOBUTEIbHbIE peakunn. [MoHATMEe 0 cTeNEeHN OKNUCAEeHUa N npaBunnia
onpegenstouwmne eé.

45, OcHoBHble nonoXxxeHusa Teopun OBP. TUNUYHbIE OKNCAUTENN U BOCCTaAaHOBUTENN. OKUCINTENIbHO-
BOCCTaHOBUTEJSIbHasA OBONCTBEHHOCTb.

46. Knaccngpumnkaumsa oKNCINTeIbHO-BOCCTaHOBUTESIbHbIX peaKu,l/n7|.

47. MeToaunka coctaBneHus OBP: meTon anekTpoHHoro 6anaHca n MeTod 3N1eKTPOHHO-UOHHOI 0
6anaHca.

48. DNeKTposIn3, ero CywHoOCTb. 3akoHbl ®apages. NpakTnyeckoe rNpMMeHeHne 31eKTposmn3a.

49. O6wne cBONCTBa METaJIJIOB: TUMbI KPpUctTannan4yeCkmnx peweTok, XmMmn4eckmne CBOMCTBA.
XnMmyeckme CBONCTBa MeTaI0B r1aBHbIX U MOGOYHbIX noarpynm.

50. Koppo3us meTtannos n crocobsl 6opbbbl C HeR.

51. O6bwme cBoNCTBa HEMETAJIJIOB: PU3NYECKME U XUMUNYECKME.,

0>0>

7.4. MeToaunyeckue MaTtepuanbl, onpeaensiowme npouenypbl oOLeHMBaHUA 3HAHUMN,
YMEHMUMN U HaBblKOB, U ONbITa AEATEJIbBHOCTU, XapaKTepu3ylowux 3Tanbl (pOpMUMpoOBaHUA
KOMMNEeTeHLUun

TpeboBaHua K HanUCaHUIO OoOKJMaaa

I'Ipo,u,yKT CaMoCTOATEesIbHOMN pa60Tb| CTyAeHTa, I'Ipe)J,CTaBJ'IFHOLLI,VII‘;I cobon KpPpaTKOE N3J10)XKEHNE B
MMCbMEHHOM BMAE MONyHEHHbIX Pe3yJjibTaTOB (y‘-le6H0-I/ICCJ'Ie)J,OBaTeIIbCKOI7I) TEMBbI, rge aBTop
pPaCKpblBaeT CYyTb Mccnep,yeM0|7| I'IpO6J'I€MbI, nPMBOOUT pPa3/iNdHbIE TOYKUN 3PpEHNA, a TaKXe
CcobCTBEHHbIE B3rNA4bl Ha HEE.

[Ooknap oo/mKeH 6blITb CTPYKTYPUPOBaH W BKJOYaTh pa3fesibl: BBeAeHUe, OCHOBHAs 4acCTb,
3aKnK4deHne, CnMcokK NcnoJsib30BaHHbIX NCTOYHUNKOB. B 3aBUCUMOCTWN OT TEMATUKM pecpepaTa K HEMY
MOryT 6bITb ODOPMIIEHBI MPUNIOXKEHUNS, COAEPKALLNE [OKYMEHTbI, UANIOCTPauUMn, Tabnnubl, CXeMbl 1
T.0. O6bEM noknaga - 10-15 cTpaHuL NevYaTHOro TeKCTa, BKAOYasa TUTYJIbHbIA JINCT, BBeAEHUe,
3aKJIl04eHME 1 CNNCOK NnTepaTypsbl.

3agavamu 4oKsana ABNATCA:
0|
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1. ®opMuMpoBaHME YMEHUI CaMOCTOATENIbHON PaboTbl C UICTOYHMKAMN IUTepaTypbl, UX
cncTemMaTmsaums;

2. Pa3BnTume HaBbIKOB JIOFMYECKOr0 MbILUIEHUS,
3. YrnybneHue TeopeTmnyecknx 3HaHU no npobseme nccnenoBaHms.

Mpu oLeHKe AoKNaZa UCMNOoJb3YIOTCS CAenylolme Kputepun:

HOBWM3Ha TEKCTa,

060CHOBaAHHOCTL BbibOpa MCTOYHUKA;

CTeneHb PAacKpbITUSA CYLLHOCTU BOMNPOCA;

cobnogeHns TpeboBaHN K 0hOPMIIEHMIO.
KpuTepuun oueHmBaHuAa goknapa

OTMeTKa «OTJ/IMYHO» - BhIMOJIHEHbI BCe TpeboBaHMS K HaNMMCaHMIO 1 3aluMTe Aokiana: obo3HayeHa
npobnema n obocHoBaHa e€ aKkTyasIbHOCTb, CAENIaH KPAaTKUIA aHaIn3 pas/IMyHbIX TOYEK 3peHUs Ha
paccMaTpuBaeMyto npobsieMy 1 NOrMYHO n3NoxKeHa cobCTBEHHAsA No3nLKns, CHOPMYIMPOBaHbI
BbIBO/lbl, TEMA PACKPbITa NOJHOCThIO, BblAEp>KaH 06bEM, AaHbl NPaBUJIbHbIE OTBETHI Ha
NOMOJIHUTESIbHbIE BOMNPOCHI.

OTMeTKa «XOpPOoLUO» - OCHOBHble TPeboBaHMA K AOKaAy W ero 3aluTe BbiNOJHEHbI, HO NPU 3TOM
OonyLeHbl Hef04éTbhl. B YaCTHOCTU, UMEIOTCSA HETOYHOCTU B U3JIOXKEHUW MaTepuasa, oTCyTCTByeT
JIorMyeckas nocsenoBaTe/IbHOCTb B CYXXAEHUSAX, He BblAep>XaH 06bEM AoK1ana, UMelnTCs
ynyLleHns B 0oQOPMJIEHUN, HE OOMYCKAET CyLLIEeCTBEHHbIX HETOYHOCTEN B OTBETE Ha
NOMOJIHNTESbHbIN BOMPOC.

OTmeTKa «yOOBNETBOPUTEJNIBHO» - UMETCA CylleCTBEHHbIE OTCTYIJIEHUA OT Tpe6OBaHI/II7I K
HanMcaHWo Aoknana. B 4aCcTHOCTK, TeMa ocCBelleHa ILb YaCTUYHO, AonyuleHbl pakTn4yeckmne
owunbku B coaep>XXaHnn noknana Nian npn oTBeTe Ha AOMOJIHUTEJIbHbIE BOMPOCHI, BO BPpeEMA 3alLlNThI
OTCYTCTBYET BbIBOL.

OTMeTKa «HeyOBNETBOPUTENbHO» - TEMA AOKJafa He packpbiTa, 0OHapy)XMBAETCs CyLLeCTBEHHOe
HernoHMMaHne npobaemsol.

TeMaTuKa LOKIAL0B BblAAETCS NpenofaBaTesieM, U CTYAEHT BbibMpaeT TeMy CaMOCTOSATE/NbHO B
TeyeHune nepsbiX ABYX Hefesib 0byyeHus.

KpuTepumu oueHKM 3HaHUW Ha 3K3aMeHe

JK3aMeH MOXXeT NPoBoANTLCSA B hopMe YCTHOIro ornpoca no 6unetam (Bonpocam) unm 6e3 6uneTtos,
C NpenBapuTeNibHON NOArOTOBKOM N 6e3 NoaroToBKKW, Mo YCMOTPEHWIO NpenoaaBaTens.
DK3aMeHaTop BrpaBe 3aaBaTb BONPOChl CBEPX BMNeTa, a Takxe, MOMUMO TEOPETUYECKUX
BOMPOCOB, AaBaTb 3aZla4yyM Mo NporpaMMe AaHHOro Kypca.

SK3aMeHaLUNoHHble buneTbl (BONPOCHI) yTBEPXKAAOTCA Ha 3acefaHnn Kadenpbl N NOAMUCLIBAOTCA
3aBeaylowmm Kagenpon. B bunete fo/mKHO cogepxaTbcsa He bonee Tpex BoNpocoB. KoMmnnekT
9K3aMeHaLUMOoHHbIX BNeToB No ANCUUMNINHE AO/KEH coaepxaTb 20-25 buneTos.

OK3aMeHaTop MOXKEeT MNPOCTaBUTb IK3aMeH be3 ornpoca nnn cobecenoBaHnsa Tem CTyOeHTaMm,
KOTOpPblIE aKTUBHO y4aCTBOBaJZIN B CEMNHAPCKUX 3aHATUAX.

OTMeTKa «OTJ/INYHO» - CTyOeHT FJ'Iy60KO N Npo4YHO yCBOWN BeCb I'IpOFpaMMHbIIZ MaTepuan,
ncyepnoiBatoLle, nocnenoBaTtesibHO, rPaMOTHO N JIOTNYECKN CTpOI7IHO ero m3siaraetT, TeCHO
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yBfi3blBaeT TEOPUIO C NpaKTUKon. CTyAeHT He 3aTPyAHSAEeTCSA C 0TBETOM MpU BUOOU3MEHEHMNN
3ajaHus, cBo6OAHO CrpaBAsfeTCa C 3afadyaMu, 3afaHNAMU N APYTVMMU BUOAMWU MPUMEHEHNS 3HaHUN,
MOKa3blBaeT 3HaHUA 3aKOHOA4ATEJIbHOr0 U HOPMaTMBHO-TEXHMYECKOro MaTepnanos, MPaBuibHO
060CHOBbIBaeT MPUHATHLIE peLLeHUs, BJlafeeT Pa3HOCTOPOHHMMU HaBblKaMu 1 mpruemMamMm
BbIMOJIHEHUSA MPaKTNYECKMX paboT, obHapy>XMBaeT yMeHne caMocToAaTeNIbHO 06obuwaTh 1 U3naraTb
MaTepuasn, He Jornyckasa ownbok.

OTMeTKa «XOpOoLLUOo» - CTYZIeHT TBepPA0 3HAET NPOorpaMMHbIA MaTepualsl, rPaMOTHO U MO CYLLECTBY
n3naraeT ero, He AOMNYyCKAEeT CYLIECTBEHHbIX HETOYHOCTEN B OTBETE Ha BOMNPOC, MOXKET NMPaBUJIbHO
NMPUMEHSATb TEOPETUYECKIME MOJIOXKEHUSA 1 BNlageeT HeobXoANMbIMU HAaBbIKaMU NPU BbIMOJIHEHUN
NPakTUYECKNX 3aaHWiA,

OTMeTKa «y[0BNeTBOPUTENbHO» - CTYE€HT YCBOMWJI TOJIbKO OCHOBHOW MaTepuas, HO He 3HaeT
oTAEesNIbHbIX AeTanen, AonyckaeT HETOYHOCTU, HEAOCTAaTOYHO NMpaBUJIbHblE (DOPMYIMPOBKH,
HapyLLaeT NMocaefoBaTe/IbHOCTb B U3/I0XKEHUN MPOrPaMMHOro MaTepuasa U UCMbITbIBaeT
3aTPyOHEHNS B BbINOJIHEHUN NMPAKTUYECKNX 3a0aHWN.

OTmeTKa «HEYONOBNETBOPUTENIbBHO» = CTYOAEHT HE 3HAET 3HAYNTESIbHOW YacTun nporpamMMHOro
MaTepunasa, oNnyCKaeT CyuleCTBeHHbIE ownbku, c bonbwmmmn 3aTPyOAHEHNAMN BbINOJIHAET
npakKTn4yeckmne pa60Tb|.

50/59



8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

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

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

54(07) C 41 Cunyko, H.O. (Mankonckuimn rocyaapCTBEHHbIN
TEXHOJIOrNYeCcKnn yHmBepcuTeT). XuMusa : y4ebHoe nocobue /
H.O. Cnyko, M.WU. CtanbHasg. - Mankon : MarapuH O.I"., 2017.
- 300 c. - Mpwun.: c. 281-293. - 3b HB MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2100048756. -
Pexxum pocTyna: A/15 aBTOPM30B. NOJSb30BaTeNEN. -
Bubnnorp.: c. 280 (24 Ha3B.). - ISBN 978-5-91692-442-8

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

54(075.8) I 54 InuHka, H.J1. O6wasn xumuns : y4ebHoe
rnocobue / H.J1. FnuHka. - U3a. cTep. - MockBa : KHOPYC,
2012. - 752 c. - Npun.: c. 721-724. - 36 HB6 MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2000019621. -
PexxuM pocTyna: cogepkaHue. - bubnuorp.: c. 725-726 (41
Has3B.). - ImeH. yKa3s.: c. 727-728. - lpeaM. ykas.: c. 729-746.
- ISBN 978-5-406-02149-1

http://lib.mkgtu.ru:8002/catalog/fol2?SHOW_ONE_BOOK+029
6C8

8.2. lononHuTesibHaA nuTepaTtypa

HasBaHue

CcblniKa

Opo3pnos, A.A. HeopraHuyeckasa xumus : yyebHoe nocobue /
A.A. Opo3pos, M.B. Opo3gosa. - 2-e n3a.,2021-08-31. -
CapaTtoB : Hay4yHasa kHura, 2019. - 158 c. - 3bC IPR Books. -
URL: http://www.iprbookshop.ru/81031.html. - Pe)xum
poctyna: no nognucke. - ISBN 978-5-9758-1753-2

http://www.iprbookshop.ru/81031.html

CemeHos, . H. Xumus : y4ebHuk ons sysos / U. H. CemeHoB,
. N. Nepcunosa. — CaHkT-MeTepbypr : XUMU3OAT, 2025.
— 656 c. — ISBN 978-5-93808-511-5. — TekcT :
3N1eKTPOHHbIN // Lindposoii obpa3zoBaTenbHbIn pecypc IPR
SMART : [canT]. — URL:
https://www.iprbookshop.ru/153937.html

https://www.iprbookshop.ru/153937.html

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

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

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

AnapHes, A. . Obwas xnumus : y4ebHoe nocobue ons By3oB /
A. W. AnapHes, J1. . ApoHnHa. — 2-e n3a., ucnp. u gon. —
Mocksa : UzgaTenbctBo OpanT, 2025. — 123 c. — (Bbiclwee
obpasoBaHue). — ISBN 978-5-534-20437-7. — TekcT :
3NEKTPOHHbIN // Obpa3oBaTenbHas nnaTdopma tOpant
[canT]. — URL: https://urait.ru/bcode/558157

https://urait.ru/bcode/558157

KomnnekcHble coefnHeHns. Teopusi MoONeKyNAPHbIX
opbuTanen : TecTbl / cocTaButenu: M.M. NeTtposa, E.M.
3yeBa, A.M. Ky3HeuoB. - Ka3aHb : KazaHCKU HauMoHabHbIN
nccnenoBaTeNlbCKUN TEXHONIOrNYeckuin yHusepcuteT, 2016. -
44 c. - 5bC IPR Books. - URL:
http://www.iprbookshop.ru/61864.html. - Pexxum pgoctyna: no
noanucke. - ISBN 2227-8397

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

Encdumos, B. . OcHoBbI 0bwen xmumum : y4yebHoe nocobue /
B.W. EndomumoB. — 2-e n3g. — Mocksa : NHOPA-M, 2026. —
256 c. — (Bbiclwee obpa3oBaHue: bakanaspuaT). - ISBN
978-5-16-010066-1. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2222246

https://znanium.ru/catalog/document?id=477153

8.3. NHOpPMaLMOHHO-TEIEKOMMYHUKALMOHHbIE pecypchbl ceTu «MIHTepHeT»

Znanium.com. ba3oBas KoNNeKUUs : 3/IEKTPOHHO-bMbnnoTevyHasa cuctema : cant / 000 "HayuyHo-
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n3gaTtenbckum ueHTp NHppa-M". - MockBa, 2011 - - URL: http://znanium.com/catalog (naTa
obHoBneHuns: 06.06.2019). - Pexxmum gocTyna: s 3aperucTtpup. nosib3oBaTtesien. - TEKCT:
3/1EKTPOHHbIN. ®oHA DBC hopMUpyeTcs C y4eTOM BCEX U3MEHEeHUI obpa3oBaTesbHbIX CTAaHOAPTOB U
BKJItOYaeT y4ebHukmn, y4ebHble nocobus, YMK, moHorpaduu, aBTopedepaThl, Aucceptayum,
3HUMKIONeann, CNoBapu U CNpaBoOYHUKN, 3aKOHO4ATE/IbHO-HOPMAaTUBHbIE [OKYMEHThI,
cneumanbHble nepuognyeckne n3fgaHnus n nsgaHus, BolnycKkaemble n3gatesibCTBamMmu BY30B.
http://znanium.com/catalog/ IPRBooks. ba3oBas Konfekumns : 3n1eKTpoHHO-6nbnnoteyHasa cnctema :
canT / ObwecTBO C OrpaHNYeHHON OTBETCTBEHHOCTbLIO KoMnaHua "An MNMn Ap Megmna". - CapaTos,
2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum goctyna: ons 3apeructpup.
noJsib3oBaTesiel. - TEKCT /IEKTPOHHbLIN. ABNAETCA pacnpoCcTpaHEHHbIM 06pa3oBaTebHbLIM
3NEKTPOHHbIM PeCcypcoM AN BbICLUMX N CPeAHUX CneunanbHbiX y4ebHbiX 3aBedeHnn, Hay4yHo-
nccnenoBaTesNIbCKUX MHCTUTYTOB, NyBAn4YHbIX 6bnnoTek, NnpnobpeTatolnx KOPNopaTMBHbIA A0CTYN
Ons ceomx obyyvatowmxcs, npenogasatesnen n T.4. 96C BkOYaeT y4ebHyo 1 Hay4yHY0 nuTepaTypy
Mo HanpaBJIEHNSM NOArOTOBKU BbICLLUEr0 1 CpedHero npogeccnoHansHoro obpasoBaHus.
http://www.iprbookshop.ru/586.html 9b6C «KoHCynbTaHT cTyAeHTa». Konnekunsa ApxmtekTypa u
CTPOMTENBLCTBO : CTyAeHYeCcKasa 3JIeKTpOoHHasa bubnnoreka : cant / 000 «[onntexpecypcs.
dneKTpoHHasa bubanoteka TexHn4eckoro Bysa. - Mocksa, 2012. - . - URL:
http://www.studentlibrary.ru/catalogue/switch_kit/x2016-019.htm|?SSr= - Pexxum pocTyna: gns
3aperucTpup. nosib3oBaTesien. - TeKCT 3NEKTPOHHbIN. ABNsSeTCs 3/1eKTPoHHOM bubnmoTevHom
cuctemon (3bC), npepocTaBasAOWENn OCTYN Yepes ceTb IHTepHeET K y4ebHoM nuTtepaType n
OOMNOSIHUTENIbHLIM MaTepuanam, NpuobpeTeHHbIM Ha OCHOBAHUUN NPSAMbIX AOrOBOPOB C
npasoobnagatenamu. MNoNHOCTLIO COOTBETCTBYET TpeboBaHUAM hefepasibHbIX FOCYAapPCTBEHHbIX
obpa3oBaTeNbHbIX CTaHAaApPTOB TpeTbero nokoneHus (ProcC BO 3+) K KoMnaeKkToBaHUO BubnunoTex,
B TOM YMCJie SNEKTPOHHbIX, B YaCcTn hopMmnpoBaHns OHAOB OCHOBHOW N AOMNONHUTENBHOMN
nnTtepaTypsbl, ana CMoO, BO n acnupaHTypbl.
http://www.studentlibrary.ru/catalogue/switch_kit/x2016-019.htmI?SSr= HaunoHanbHas
3/1eKTpOHHasa 6ubnmnoTteka (HIB) : hbepepanbHas rocyaapcTBeHHass UHPOPMaLMOHHAsA CUCTEMaA :
canT / MnHucTepcTBO KynbTypbl Poccunckon depepaunn, Poccninckas rocygapcTBeHHas
bubnnoteka. - MockBa, 2004 - - URL: https://H36.pdh/. - Pexxum gocTyna: gnsa sapermcTpup.
nofib3oBaTesiel. - TeKCT: 31eKTPOHHbIN. HIb - npoekT Poccuinckom rocypgapcteeHHon 6ubnnoTekn.
Ha4unHasa c 2004 r. MNpoekT HaunoHanbHasa anekTpoHHaa 6ubnmnorteka (H3B) paspabaThiBaeTcs
BeAYLLMMU POCCUNCKUMU BubanoTekamm npu nogaepxke MnHncTepcTea KynbTypbl Poccuinckom
®epnepaumn. OcHoBHas uenb H3B - obecneunTtb cBOGOAHLIM AOCTYN rpagaHaMm Poccuimnckom
depepaumn KO BCEM U3AAHHbIM, U34aBaeMbIM U XPAHALWLMMCSA B hOHAAX POCCUNCKMX BubnmoTek
N30aHMAM N Hay4YHbIM paboTaM, - OT KHMXKHbLIX MaMATHUKOB UCTOPUN U KYNbTYpPbl, 0 HOBEMLLINX
aBTOPCKUX Npon3BeneHuin. B HacToswee BpemMs npoekT H3B BkaovaeT 6onee 1.660.000
3/1EKTPOHHbIX KHUT, 6onee 33.000.000 3anuncen kaTanoros. https://H36.pd/ dnekTpoHHasn
bubnnoTteka: bubnmoTteka anccepTauuin : cant / Poccuinckasa rocygapcteeHHas bubnmorteka. -
MockBa : PI'b, 2003. - URL: http://diss.rsl.ru/?lang=ru. - Pexxum gocTyna: Ans 3aperncrpup.
rnosib3oBaTesien. - TEKCT: 3/IEKTPOHHLIN. B COOTBETCTBMM C NpUKa3oM reHepasibHOro gupekrtopa PIb
Ne 55 01 02.03.2012 r. nonb3oBaTesiAM BupTyanbHbIX YATasbHbIX 3as10B pa3pewieH 3AKA3 Ha
neyYaTb NOJIHbIX TEKCTOB guccepTauun ns 36 PIb. MNpn nepsom obpalyeHun K pecypcam b PI'b
HEeo6X0AMMO MPONTMN PErncTPaLnIo B BUPTYabHOM YuTanbHoM 3ane PI6.POCCUNCKASA
HAUWMOHAJNIbHAA BUBJTNOTEKA (PHB) : canT / Poccuinckas HaunoHanbHasa 6ubnmorteka. - MockBa :
PHB, 1998. - URL: http://nlr.ru/. - Pexxum pocTyna: Ana 3aperucTpup. nonb3oBaTenien. - TeKCT:
INEKTPOHHBIN. "... 04HA U3 KPYMHENLINX B MUPE 1 BTOPas No BeanymHe oHA0B B Poccuimnckom
depepaumn - CIY>XUT POCCUNCKON KYNbTYpe N HayKe, XPaHUT HaLMOHaJIbHYIO NaMsATh,
CNocobCTBYEeT NPOCBELLEHMIO HAaCeNALWNX POCCUIO HAPOAOB U PAaCNPOCTPAHEHNIO NOEN T'YMaHN3Ma.
... B hoHpgax bubnnotekn xpaHntcs 6onee 38,6 MJIH 3K3. NPOU3BEAEHNI NeYaTU U UHbIX
WHOPMaLMOHHbBIX PECYPCOB, B TOM HYAC/E U Ha 3NEKTPOHHbIX HOCUTENAX, OOCTYMNHbIX LUMPOKOMY
Kpyry nonb3oBaTtesien. ExxerogHo PHB nocewaeT okono 850 ThIC. YnTaTenen, KOTOpbIM BblAaeTCs
00 5 MJH n3gaHumn, K ee 31IeKTPOHHbLIM pecypcam obpaluatoTcs 3a rof cebiie 10 MAH yaaneHHbIX
nonb3oBaTenen. ... CoxpaHas KyJbTYPHYIO N NCTOPNYECKYIO MPEEeMCTBEHHOCTb, BEPHOCTb
6nbnnoTeyHbIM TpagnumnaMm, 3aioXXeHHbIM elle B UMnepaTtopckon NybanyHon 6ubnnoteke, PHB
cerogHs — coBpeMeHHoe NMHOPMaLIMOHHOE yyYpexxAeHne, OCHalleHHoe HoBenWunM obopynoBaHneM
1N CBOEBPEMEHHO OTBeYalolee Ha HacCyLlHble BbI30Bbl BpeMeHW." (umTaTa ¢ canTa PHB:
http://nir.ru/nir_visit/RA1162/rnb-today ) http://diss.rsl.ru/ eLIBRARY.RU. : Hay4YHaa 3neKTpOHHas
bnbnnoTteka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. - Pexxum gocTtyna: ans
3aperncTpup. nosib3oBaTesnen. - TeKCT: 3N1eKTPOHHLIN. MnaTdopma eLIBRARY.RU 6bina co3pgaHa B
1999 rogy no nHuumnaTmee Poccunckoro poHaa pyHAaMeHTaslbHbIX NCCNeN0BaHN oNns
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obecneyeHnsa pOCCUNCKMM YHEHbBIM 3JIEKTPOHHOIO AO0CTYMa K BEAYLWMM NMHOCTPAHHbIM Hay4YHbIM
n3gaHuam. C 2005 roga eLIBRARY.RU Ha4vana paboTy C pycckos3bl4HbIMU NyOAMKaALMAMN N HbIHE
ABNSETCS BeAYLIEN 3NTIEKTPOHHON BBINoTEKOM HayYHOW NMePMOONKN Ha PYCCKOM A3blKe B MUpPE.
https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4Has anekTpoHHasa bubnunorteka : canT. -
MockBa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum pgocTtyna: gnsa sapermcTpup.
nonb3oBaTenien. - TeKCT: 3IeKTPOHHLIN. KnbepJleHMHKa - 3TO Hay4YHas 3/1ieKTpoHHaa bubnnoTteka,
NOCTPOEHHas Ha NapaAurmMe OTKpbITOM Hayku (Open Science), OCHOBHbIMW 3afa4amMu KOTOPOW
ABNSETCA NONynsprusaumsa HaykKn N Hay4yHoW AesaTenbHOCTUN, 0bLWeCcTBEeHHbIN KOHTPOJIb KayecTBa
Hay4HbIX Ny6ankaynn, pasButrue Mexx aucunnanHapHbIX NCCe0BaHNN, COBPEMEHHOI0 MHCTUTYTa
Hay4YHOW peLeH31n, NOBbILLEHNE LNTUPYEMOCTUN POCCMNCKON HaYKN N MOCTPOEHNE NHDPaACTPYKTYpPbI
3HaHuMN. https://cyberleninka.ru/ B pamkax 'ocygapcTBeHHOro KoHTpakTa Ne07.551.11.4002
KoHcopumyM HINKOH npepocTtasun yntatenam Orb0y BO «MI'TY» AoCTyn K apxmuBaM Hay4HbIX
XKYPHaN0B 3apybexxHbIX n3aatenbCTB. [LoCTyn OTKPLIT CO BCEX KOMMbIOTEPOB YHMBEPCUTETCKOMN
ceTn. http://www.neicon.ru/ Cambridge University Press : apxuBbl Hay4HbIX )XYPHaJoB : CanT /
MwuHucTepcTBo obpa3oBaHns U Hayku Poccniickon ®epepaunmn, HaumoHanbHbIN NEKTPOHHO-
NHdopmaumoHHbin KoHcopumnym (HONKOH), N3paTenscTBo KeMbpua>XCKOro yHuBepcmTeTa. -
Mocksa, 2013. - ..... - URL:
https://archive.neicon.ru/xmlui/handle/123456789/905824/browse?type=source . - Pexxum goctyna:
0J19 3aperucTpup. nosab3oBaTesien. - TEKCT: INEKTPOHHbIN. U3gaTenbcTBOo Kembpua Xckoro
YHMBepCUTETa - CTapenlee n3fatenbCTBO B MUpe, NepsBble KHUrm 6binm onybankosaHbl M B 1584
rogy. 3a YeThblpe BeKa CBOEro CyLwecTBOBaHNS N34AaTENbCTBO BbIMYCTU0 MHOFME KHUIN N3BECTHbIX
yyeHbix - caaka HbloToHa, [>koHa MunbToHa, bepTpaHa Paccena, AnbbepTa DMHLWTENHA, HO NNLWb
K cepefvHe OBafLaToOro BeEKa OHO Pa3BMJIOCh B KPYMHENLLINN COBPEMEHHbLIN N34AaTENbCKUA OOM,
KOTOpbIM aiBnseTcsa cerogHa. https://www.cambridge.org/ Oxford University Press (OUP) : apxuBbl
Hay4HbIX XXYPHanoB : canT / MMHNCTepPCTBO 06pa3oBaHUsS N Haykn Poccuinckon depepaumn,
HaumoHanbHbIN N1eKTPoHHO-NHdopMaunoHHbin KoHcopunym (HONKOH), N3pgaTenbcTBO
Okcopackoro yHnsepcuteTa. - MockBa, 2013. - ... - URL:
https://archive.neicon.ru/xmlui/handle/123456789/1417890/browse?type=source. - Pexxnm gocryna:
0J19 3aperucTpup. nosib3oBaTesien. - TEKCT: SNEKTPOHHbIN. U3a4aTenbCcTBO, BXOASALWEee B COCTaB
OKChopACKOro yHMBEPCUTETA ABASETCA OAHUM U3 KpynHenwnx B BennkobputaHun. MasHas uenb,
nocTaBneHHas nepes U3gaTesbCTBOM - OCTUXKEHME BbICOKUX Pe3yNbTaToOB B pa3iMyHbIX o6nacTax
nccnenoBaHuin, Haykn, obpasoBaHus NyTeM n3gaHUs KHUM No BCeMy Mupy. B npegnaraemon
ApPXUBHON KONNeKuMn 24 XXypHasia No pa3HbIM 0Tpacasam 3HaHus. FnybuHa apxmnea: € 1-ro Bbinycka
0o 1995r. http://www.oxfordjournals.org/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

06 e BONPOChl OpraHn3aLmnmn N3y4yeHus OUCLUMINHGL.

Ha n3y4yeHune gncumnanHbel cornacHo y4ebHoMy nnaaHy Ha o4Hou ¢hopme obydeHuns oTeoanTca 108 Yacos, n3 HUX 51,35 KOHTaAKTHbIX 4acoB, 21 4ac
npuxoantca gna CPC. KoHTakTHbIe Yacbl nogpa3nensatoTca Ha nekumn (17 4acos), nabopaTopHble paboTbl (34 4acoB) n KOHTakTHasa paboTa B
nepuop attectauum (0,35 yacos). Ha 3a04Hovi popme 0bydeHUs N3yHeHNIo0 AUCLUNINHBI COrNacHo y4ebHoMy nnaHy oTBoAnTcA 108 YacoB, U3 HUX
14,35 KOHTaKTHbIX YacoB 1 85 Yaca gna CPC. KOHTaKTHbIe YacCbl NoApa3nenstoTcs Ha ekunn (6 Yacos), nabopaTopHblie paboThl (8 YacoB) n
KOHTakTHasa paboTa B nepuon attectauumn (0,35 4acos). Ha 04HO-3a04HOU (hopme 06yHEHVST N3YHEHUNIO ANCLUMNINHBI COrIacHO y4ebHOMY nnaHy
oTBoanTCca 108 4acos, n3 HUX 18,35 KOHTaKTHbIX YacoB U 54 4yaca ong CPC. KoHTaKTHble 4YacCbl NOApa3aensanTca Ha nekumm (8 yacos),
nabopaTopHble paboTbl (810 YacoB) n KoHTakTHasa paboTa B nepuof attectauum (0,35 vacos).

N3y4eHune Kypca TpebyeT noceweHns Nekumin, akTuBHoOM paboTbl Ha NabopaToOpPHbIX 3aHATUAX, BbINOJHEHNSA BCeX Y4ebHbIX 3adaHNI NpenopaBaTens,
03HAKOMJIEHNSA C OCHOBHOW U A0ONOJIHUTENbHOW NuTepaTypon, CPC. Bo BpeMs nekunm CTyoeHT O0/IKEH BECTU KPpaTKUI KOHCMeKT. PaboTa ¢
KOHCIMEKTOM JIeKUUI npeanonaraeT B paMkax CPC npoCcMOTp KOHCMeKTa (KenaTesIbHO B TOT »Ke fieHb Nocie 3aHATuin). Heobxoanmo oTMETUTb
MaTepunasibl KOHCMEKTa, KOTOpPbIe BbI3bIBAIOT 3aTPYAHEHUS ANA NOHUMaHUA. Mpu 3ToM oby4valoLWninca fOJKEH CTapaTbCA HAWTX OTBET Ha
3aTpyOHUTENbHbIM BOMNPOC, UCMOJb3YS PEKOMEHOOBAHHYIO inTepaTypy. ECinm emy camocTosaTenbHO He yaanoch pa3obpaTbCcsa C MaTepuasiom,
HeobxoanMo chopMyMpoBaTh BOMNPOCkl U 06paTUTbLCA K NpenofaBaTesiio Ha KOHCYAbTauun nnu banxkanwen nekuum. Obyyatowemycs Heobxoanmo
perynaspHo OTBOAUTb BPeEMSA OJ19 MOBTOPEHUSA MPONAEHHOr0 MaTepuasa, NpoBepsas CBOM 3HAHUSA, YMEHWSA U HaBbIKM MO KOHTPOJIbHbLIM BOMNpocaMm (B
npenenax spemerHun CPC).

MporpammMon npegycMoTpeH nabopaTopHbI MPakKTUKyM. YrinybneHne n KOHKpeTmnlauns 3HaHUM NPON3BOANTCA NPU ero nposeneHnn. Heobxoanmbim
yCJ/IOBUEM SIBNSIETCS CaMOCToATeNbHaa paboTa CTyAeHTOB C MCMNOJIb30BaHNEM HarnaaHblX Nocobu, HeobXoANMON TEXHNYECKON AOKYMEHTALNN U
anTepaTypbl. KaXkgoe 3aHaTMe OCHallaeTCa OnaakTU4eCcKuMmn MmaTepuranamMmn: niakatamm, cxemamm. OCHoBHas Lefb NpoBeAeHUs 3TUX 3aHATUN -
hopMUpoBaHME y CTYAEHTOB aHAJIMTUYECKOro, TBOPYECKOr0 MbILLIEHUS NYTEM NpnobpeTeHns NpakTUYeCKMUX HaBbIKOB. JlabopaTopHble 3aHATUSA
BbIMOJIHAIOT caefytouwme 3agadn: CTUMYNPYIOT peryaspHoe ndy4yeHmne peKkoMeHLoBaHHOM nnTepaTypbl, @ TakXe BHUMaTeNbHOe OTHOLWEHMe K
JNIEKUNOHHOMY KYPCY; 3aKpPEenIsioT 3HaHUS, NOJlyYEHHbIE B MPOLECCe JIEKLMOHHOIo oby4yeHnsa n camocTosATeNbHOM paboTbl Hag nNMTepaTypon;
pacwmnpsaT 06bEM NpodeccmoHasbHO 3HAaYMMbIX 3HAHUN, YMEHWIN, HAaBbIKOB; MO3BONAIOT MPOBEPUTL MPABUIbHOCTb paHee NOJIYYEeHHbIX 3HAHWNA;
MPVUBNBAIOT HAaBbLIKN CAMOCTOATESIbHOIMO MbILLUEHWS, YCTHOMO BbICTYMN1eHUs; cnocobCcTByOT CBOBOAHOMY ONMepMpoOBaHNIO TEPMUHOJIOTNEN;
NpenocTaBAAOT NpenogaBaTesito BOSMOXKHOCTb CUCTEMATUYECKN KOHTPOJIMPOBATh YPOBEHb CaMOCTOATENbHOM paboThl CTyaeHTOB. YraybneHune v
KOHKpeTu3aumnsa 3HaHMN Npon3BOOUNTCA NMpu nposegeHnn nabopaTopHbiX paboT. OCHOBHBIM METOAOM MNPOBEAEHUSA 3TUX 3aHATUN BNAEeTCA
camocToATeNIbHasa paboTa CTyAeHTOB C UCNoJsIb30BaHMeM slabopaTopHoro obopyaoBaHUA, HarnagHbIX Nocobui, HeobXxoAMMOWN TEXHNYECKON
OOKYMeHTauum n nntepaTtypbl. KaXkaoe 3aHATME OCHalWlaeTCa AnaaKTUYECKMMN MaTepuanamMmmn: nnakaTamm, cxemamu. CogepxaHme nabopaTopHbIX
3aHATUN ukcupyeTcsa B Pl B pasgene 5.5, HacTodAwen NnporpaMmmel.

Mpn NOAroTOBKE K 3K3aMeHy B IOMNOJ/IHEHME K N3YYEHUIO KOHCMEKTOB JIEKLNI, HEOBXO0AMMO M0JIb30BaTbCsa Yy4ebHOM MnTepaTypon,
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pPEeKOMEHA0BaHHOWM K HacTosLeln nporpammMe. Mpu NoAroToBKe K 3k3aMeHy HeobxoaMMo N3y4ynTb TEOPUIO: ONMpeneneHnst BCeX MOHSATUIA N 3aKOHOB [0
COCTOSAHMS MOHUMAHNS MaTeprasia N CaMOCTOSATEsIbHO PELLNTbL MO HECKOJIbKY TUMOBbLIX 3a4a4 U3 Ka)kaol Tembl. MNpu pelweHnn 3agay Bceraa
HeobXxoOAMMO yMeTb Ka4eCTBEHHO UHTEPNPETUPOBATb UTOM PeLLIEHUs.

CamocTosTensHas pabota ctyaeHToB (CPC) no AMcUUNINHE UTPaeT BaXkKHYIO PoJib B XoAe Bcero y4yebHoro npouecca. Matepuasbl U MeTOONYECKNE
pekomMmeHaauun ana obecnedeHns CPC roToBATCA NpenofaBaTesieM 1 BbiAAOTCA CTyAeHTY npenonasaTtenem n 6Mbnanotekon.
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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

AHTMBMpYC kaspersky endpoint security JinueH3noHHbIN gorosop ot 17.02.2021 Ne 203-20122401

OnepaunoHHasa cuctema Windows JJorosop ot 26.05.2020 Ne 32009117096 Jorosop ot 17.01.2019 Ne 31908696765

10.2. NepeyeHb He06Xx0AUMBIX UH(DOPMALLMOHHbIX CNPABO4YHbIX CUCTEM:

Ka)<ablii obyyatolmniics B Te4eHne Bcero nepuroaa obyyeHns obecnevyeH MHANBUAYAbHbIM
HeorpaHW4YeHHbIM AOCTYMNOM K 3JIEKTPOHHO-6MBANOTEYHBIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konnekuns : 3N1eKTPOHHO-bubnnoTeyHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKum LeHTp
MHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ans
3aperncTpup. nosb3oBaTesnen. - TeKCT: 31eKTPOHHbIN. PoHA SBC chopMmpyeTCs C y4eTOM BCEX N3MEHEHWIA
obpasoBaTesibHbIX CTaHAAPTOB U BKAOYaeT y4ebHukM, y4yebHble nocobus, YMK, moHorpadun, aBTopedepaTsl,
anccepTaunu, sHUUKIoONeann, CJI0Bapu U CMPaBoOYHUKN, 3aKOHOA4ATEe/IbHO-HOPMaTUBHbIE OKYMEHThI, CneunasbHble
nepnoamnyeckme n3gaHus u n3faHuns, Bbinyckaemble n3gatenbcrsamm By3o0B. http://znanium.com/catalog/

IPRBooks. ba3oBas Konnekuums : 31eKTPOHHO-6ubnnoTeyHas cuctema : cant / O6LLeCTBO C OrpaHUYeHHoMn
OTBETCTBEHHOCTbI0O KomnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[ocTyna: Ansa 3aperncTpup. nonb3oBaTenel. - TEeKCT 3N1eKTPOHHbIN. ABASETCSA pacnpocTpaHeHHbIM obpa3oBaTesibHbIM
3/1IeKTPOHHbLIM PeCcypCcoM A5 BbICLUNX U CPefHUX CneunanbHbiX y4ebHbIX 3aBeAeHNN, Hay4YHO-1CcCnen0oBaTeIbCKUX
WHCTUTYTOB, NybnnyHbIx 6ubnnoTek, npuobpeTaomx KopnopaTUBHLIN AOCTYN A8 CBOMX 0OyYaloLmxcs, npenogaBsaTenen
n T.4. 9bC BKJOYaeT y4ebHyo N Hay4YHylo nnTepaTypy Mo HanpaB/ieHNSAM NOATOTOBKUN BbICLLEro U CPefHero
npodgeccnoHanbHoro obpasosaHus. http://www.iprbookshop.ru/586.html

9BC «KoHCynbTaHT cTyAeHTa». Konnekunsa ApXuTekTypa 1 CTPOUTENBLCTBO : CTyAeHYecKas 31eKTpoHHasa bubnnoTeka :
canT / O00 «[Monutexpecypc». ANeKTpoHHas bubnnoteka TexHn4yeckoro Bysa. - Mockea, 2012. - . - URL:
http://www.studentlibrary.ru/ - Pexxum goctyna: Ansa 3apeructpup. nonb3oBaTenien. - TEKCT 3NeKTPOHHbIN. ABnseTcs
3N1eKTPOHHOM BubnnoTeyHom cnctemon (36C), NnpenocTaBnsoLWEn 4OCTYN Yepes ceTb MHTepHeT K yyebHon nuTepaTtype 1
[OMNOJIHNTENIbHBIM MaTepuanam, NPpMobpeTeHHbIM Ha OCHOBaHWUN NPAMbIX AOrOBOPOB C NpaBoobnagatensamu. NMoaHOCTbIO
cooTBeTCTBYeT TpeboBaHMAM hefepasbHbIX FOCYyAapCTBEHHbIX 06pa3oBaTebHbIX CTaHAAPTOB TpeTbero nokosaeHms (Proc
BO 3+) K KOMMNIeKTOBaHMO BUBINOTEK, B TOM YMC/IE 3NEeKTPOHHLIX, B YaCcTU hOpMMpPOBaHNSA pOHA0B OCHOBHOW 1
DOMONHUTENbHOM nnTepaTypsl, na CMO, BO 1 acnupaHTypsl.

http://www.studentlibrary.ru/catalogue/switch kit/x2016-019.htmI?SSr=

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (HIB) : henepanbHaa rocygapcTBeHHas MHOOPMaLMOHHAA cucTema : CanT /
MnHUCTEpPCTBO KyNbTypbl Poccninckon ®epepaunn, Poccuinckasn rocysapcreeHHas 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 BMBNINOTEK N34aHNSAM N HayYHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB MCTOPUM U KYyNbTYypbl, O HOBENLLMX aBTOPCKMX Npon3BeAeHnin. B HacTosAwee Bpema npoekT HIb BkoyaeT
6onee 1.660.000 301eKTPOHHbIX KHUT, 6onee 33.000.000 3anucen kaTanoros. https://H36.pd/

dnekTpoHHasa bubnmoTteka: 6ubnnoTeka auccepTaumin : canT / Poccuiickas rocynapcTeeHHas bubnnoreka. - Mocksa : PI'b,
2003. - URL: http://diss.rsl.ru/ - Pexxum gocTtyna: ons 3aperncTpup. rnosib3oBatenen. - TeKCT: 3IeKTPOHHbIN. B
COOTBETCTBUU C NPUKa30oM reHepasibHoro gnpektopa 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 3b[
PI'6 Heo6X04MMO MPONTU PErncTpaLmio B BUPTYaibHOM YiTanbHOM 3ane PI6.POCCUNCKAA HALMOHAIbHAA BUBJINOTEKA
(PHB) : canT / Poccuinckas HaumoHanbHas bubnnoTteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum poctyna: ans
3aperncTpup. nosib3oBaTesien. - TeKCT: 3/IEKTPOHHbLIN. ‘... 04Ha U3 KPYNHenwmx B Mupe 1 BTopas no seanynHe oHA0B B
Poccuiickon ®egepaumm - CAY>XUT POCCUACKON KyNbType U HayKe, XpaHUT HauMOHallbHY10 NaMaTb, cnocobcTeyeT
MpPOCBELLLEeHMI0 HacensaLwmx POCCUI0 HAPOAOB 1 PacCNPOCTPaHEHMIO naen rymaHusma. ... B dongax bubnunotekn xpaHmnrcs
6onee 38,6 MJIH 3K3. NPON3BEAEHMNI NEYATN U NHbIX UHPOPMALIMOHHBLIX PECYPCOB, B TOM YUCJIE U Ha 3JIEKTPOHHbIX
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 U LCTOPUYECKYIO MPEEMCTBEHHOCTb, BEPHOCTb BMBANOTEYHBIM TPaANLMAM,
3a/10KeHHbIM eLle B MimnepaTopckon MybnnyHon 6ubnmoteke, PHb cerogHa — coBpeMeHHoe MHpopMaLoHHoe
yypexkaeHune, ocHalleHHoe HoBenwmnmM obopynoBaHMEM 1 CBOEBPEMEHHO OTBeYaloLLee Ha HacCyLLHble BbI30Bbl BpeMeHu.'
(umTaTa ¢ canta PHB: http://nir.ru/nir visit/RA1162/rnb-today ) http://diss.rsl.ru/

eLIBRARY.RU. : Hay4YHas anekTpoHHas bubnmoTteka : cant. - MockBa, 2000. - . - URL: https://elibrary.ru/ - Pexxum pocTtyna:
ONA 3aperncTpup. noab3oBaTenen. - TeKCT: 31eKTPOoHHbIN. MnaTdopma eLIBRARY.RU 6bina cospgaHa B 1999 rogy no
0]
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MHUUMnaTuBe Poccminckoro hoHaa pyHAaMeHTaNbHbIX UCCnenoBaHuin ans obecrneyeHnst POCCUNCKUM yYeHbIM 3/1€KTPOHHOIO
00CTyna K BeAyLNUM NMHOCTPaHHbIM Hay4HbIM ndgaHunsam. C 2005 ropa eLIBRARY.RU Ha4vana paboTy C pycCKOSA3bI4HbIMYA
nybnmkaumaMm n HelHe ABNISIETCA BeAYLEN SNEKTPOHHON 6BUBANOTEKON Hay4YHON MEPUOANKM Ha PYCCKOM S3bIKE B MUpE.
https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4yHas anekTpoHHas bubnmnoTeka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
[OoCTyna: ANS 3aperncTpup. noab3oBaTenen. - TeKCT: 3N1eKTPOHHbIN. KnbepJleHnHKa - 3T0 Hay4yHasa a1IeKTPOHHasA
6nbnnoTeka, MNOCTPOEHHAs Ha NapaaurmMe oTKpbITOM Haykn (Open Science), OCHOBHbIMU 3aavYaMun KOTOPOW SIBNSIETCS
nonynspmsaums Haykm n Hay4YHom AeATesIbHOCTU, 06LLeCTBEHHbIN KOHTPOJIb Ka4yecTBa Hay4dHbIX Nybankauumii, passmtue
MEXANCUMMNAMHAPHBLIX NCCIeA0BaHNA, COBPEMEHHOI0 NHCTUTYTa Hay4YHON peLeH3umn, NOBbILEHNE LUTUPYEMOCTH
POCCUINCKON HayKn N MOCTPOEHME NHPPACTPYKTYpPbl 3HaHUN. https://cyberleninka.ru/

B pamkax NocypapcTtBeHHOro koHTpakTa Ne07.551.11.4002 koHcopumym HOIUKOH npepnocTtasun yntatenam ®rsoy BO
«MITY» BOCTYN K apxvMBaM Hay4HbIX XXYpPHan0B 3apybexxHbIX n3fatenbCcTs. JOCTYMN OTKPbLIT CO BCEX KOMMbIOTEPOB
yHUBepcmTeTckon cetu. http://www.neicon.ru/

Ina oby4vaouwmxcs obecnevyeH AocTyn (yaaneHHbIn A0CTYN) K CAeAyolWnuM COBPEMEHHbIM
npodeccnoHasbHbIM 6a3aM AaHHbIX, MHPOPMALIMOHHBLIM CMPABOYHbLIM U MOUCKOBLIM CUCTEMAM:

Ha3BaHue

Znanium.com. ba3oBas KonekUuns : IN1eKTPOHHO-bubanoTeyHasa cuctema : cant / OO0 'Hay4HO-M3[aTEeNbCKUN LLEHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ons
3aperncTpup. noab3oBaTesnen. - TeKCT: 3N1eKTPOHHbIN. ®oHA SBC chopMumpyeTCs C y4eTOM BCEX N3MEHEHUIA
obpasoBaTesibHbIX CTaHOAAPTOB U BKJOYAET y4ebHUKM, yyebHble nocobus, YMK, MoHorpadun, aBTopedepaTsl,
anccepTauumn, sHUNKIONEMN, CI0BAapU N CNPaBOYHUKMW, 3aKOHOAATeIbHO-HOPMaTUBHbIE AOKYMEHThI, CleumnasbHble
nepuoanyeckne N3fgaHus u N3faHus, BbinyCKaeMble n3gatenbCcTBamMm By30B. http://znanium.com/catalog/

IPRBooks. Ba3oBasi Konnekums : 31eKTPoHHO-6nbnnoTeyHas cuctema : cant / ObLwecTBo C orpaHNYeHHOM
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[OCTyna: AN 3aperncTpup. Nosb3oBaTesNel. - TEKCT INeKTPOHHLIN. ABNSETCA pacnpoCcTpaHeHHbIM obpa3oBaTesibHbIM
3JIEKTPOHHbIM PECYPCOM A5 BbICLUMX U CPeAHUX CheumnanbHbiX y4ebHbIX 3aBefeHN, Hay4YHO-UccaenoBaTelbCKnx
WHCTUTYTOB, Ny6nnyHbIX 6BnbnnoTek, npuobpeTalowmx KOpnopaTMBHBIN AOCTYN AaA CBOMX 0byYaloLmxcs, npenogasaTtenen
n T.4. OBC BKJOYaET y4ebHY0 N Hay4YHYI0 NMTepaTypy Mo HanpaBJieHNSM NOATOTOBKU BbICLLEr0o U CPeAHEro
npogeccnoHasbHoro obpasoBanHus. http://www.iprbookshop.ru/586.html

9BbC «KoHcynbTaHT cTyaeHTa». Konnekunsa ApxuTekTypa 1 CTPOMTENbCTBO : CTyAeHYecKas 3/1eKTpoHHasa bnbnnoTeka :
cant / OO0 «[Monutexpecypc». INeKTpoHHaa bubnnoteka TexHn4yeckoro By3a. - Mocksa, 2012. - . - URL:
http://www.studentlibrary.ru/- Pexxum goctyna: ons 3apeructpmp. nojb3oBaTesien. - TeKCT 3JIeKTPOHHbIN. FBnseTcs
3N1eKTPOHHON BubnnoTeyHom cnctemon (36C), NnpenocTaBnAoLWEN AOCTYN Yepe3 ceTb UHTepHeT K yyebHon nuTepaTtype 1
[OMNOJSIHNTENIbHBIM MaTepuanam, NPMobpeTeHHbLIM Ha OCHOBaHUN NMPAMbIX LOrOBOPOB C NpaBoobnasatensamu. MonHOCTbIO
cooTBeTCTBYeT TpeboBaHMAM hefepasibHbIX FOCYyAapCTBEHHbIX 06pa3oBaTe/bHbIX CTAaHAAPTOB TpeTbero nokoseHns (Proc
BO 3+) k KoMniekToBaHWO 6nbANOTEK, B TOM YUC/E 3/IEKTPOHHBIX, B HacTU popMMpoBaHMA pOHO0B OCHOBHON U
DOMoNHUTEeNnbHOM nantepaTypsl, 4na CMO, BO n acnupaHTypsl.

http://www.studentlibrary.ru/catalogue/switch kit/x2016-019.htmI?SSr=

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (H3B) : henepanbHas rocygapcTBeHHas MHPOPMaLMOHHAa cucTema : CanT /
MuHNCTEepCcTBO KyNbTypbl Poccninckon ®epepaunn, Poccunckasa rocyaapcTeeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxnm gocTyna: Ans 3aperucTpup. nojb3oBaTenen. - TeKCT: 31eKTPOHHbIN. HIB - npoekT Poccuiickomn
rocynapcTseHHon 6ubnunotekn. HaumnHasa ¢ 2004 r. MNpoekT HaunoHanbHas 3n1eKTpoHHasa bubnnorteka (H3B)
pa3pabaTbiBaeTCA BeAYLMMN POCCUMANCKMMUN BubnnoTekamm npu noaaepxke MmHNCTepcTBa KyabTypbl Poccumnckom
Pepepaummn. OcHoBHas uenb HIB - obecneunTb cBOGOAHBIM [OCTYN rpakaaHaMm Poccuinckon degepaumm Ko BCEM
N34aHHbIM, U34aBaeMbIM N XPaHALWMMCA B (DOHAAX POCCMIACKNX BMBANOTEK N34aHNAM N HayYHbIM paboTaM, - OT KHUXHbIX
MaMATHUKOB UCTOPUN 1N KYJIbTYpPbl, A0 HOBENLLNX aBTOPCKUX Npou3BeaeHunin. B HacToawee BpeMsa npoekT H3b Bkao4aeT
6onee 1.660.000 31eKTPOHHbIX KHUI, 6osiee 33.000.000 3anucen KaTanoros. https://H36.pd/

dnekTpoHHasa bubnnoTteka: GubnnoTeka aucceptaumn : canT / Poccuinckaa rocynapcTeeHHas bubnmnorteka. - Mocksa : PIB,
2003. - URL: http://diss.rsl.ru/- Pexxum gocTyna: Ana 3aperncTpup. nosb3oBaTenen. - TeKCT: 3/IeKTPOHHbIN. B cooTBeTCTBMN
C NpuKasoM reHepanbHoro gmpektopa PI'b Ne 55 o1 02.03.2012 r. nosib30BaTeNaM BUpTyasibHbIX YNTasIbHbIX 3a/10B
pa3pewweH 3AKA3 Ha neYvaTb MOJIHbIX TEKCTOB AnccepTaumn 3 36 PIrb. MNpu nepsom obpalleHun Kk pecypcam 6 PI'b
Heob6XxoAMMO NPONTU perucTpaumio B BUPTyasibHOM YATa/IbHOM 3aJsie PI6.POCCUNCKAS HALIMOHANBHASA BUBJINOTEKA
(PHB) : cannT / Poccuinckas HaumoHanbHas bubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: aons
3aperncTpup. nosb3oBaTenen. - TeKCT: 3/1eKTPOHHbIN. '... 0AHa U3 KPYNHENLWNX B M1UPe 1 BTOpas Mo BesmyYmHe hoHA0B B
Poccunckon ®depepauunm - CYy>KUT POCCUNCKON KYNbType N HayKe, XpaHUT HalMOHaNbHYO NaMsaTb, cnocobcTeyeT
MPOCBELLLEHMIO Hacensowmx POCCUIO HAPOAOB U PacNpOCTPaHEeHMO naen rymaHumsma. ... B oHgax bubnnotekn xpaHmtcs
6onee 38,6 MJIH 3K3. Npon3BeAeHNI NeYaTN U NHbIX NHPOPMALIMOHHBLIX PECYPCOB, B TOM YNCJIE U Ha 3/1EKTPOHHbIX
HOCUTeNAX, AOCTYMHbIX LUMPOKOMY Kpyry rnoJsib3oBaTenen. ExxerogHo PHB nocelwaeT okoso 850 ThiC. YuTaTenem, KOTopbiM
BblAaeTcsa A0 5 MJIH U3JaHun, K ee aNeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebile 10 MAH yaaneHHbIX
nonb3osaTesnien. ... CoOXpaHAsa KyNbTYPHYIO N NCTOPUYECKYIO MPEEeMCTBEHHOCTb, BEPHOCTb BMBANOTEYHbIM TpaanLmamM,
3a/10)XXeHHbIM elle B mnepaTopckon MybnnyHon 6ubnuoTeke, PHB cerogHsa — coBpeMeHHOe MHpopMaLnoHHoe
yypexnaeHue, ocHalleHHoe HoBenwnm obopyaoBaHMEM N CBOEBPEMEHHO OTBEYaloLLlee Ha HacCyLHble BbI30Bbl BDEMEHN.'
(umTaTa ¢ canTta PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) http://diss.rsl.ru/

eLIBRARY.RU. : Hay4Has anekTpoHHas bubnnoTteka : cant. - Mocksa, 2000. - . - URL: https://elibrary.ru/ Pexxum goctyna:
ONA 3aperncTpup. nosb3oBaTesnen. - TeKCT: aNeKTPOoHHbIN. MnaTdopma eLIBRARY.RU 6bia cozgaHa B 1999 rogy no
MHMUMaTmBe Poccmnckoro oHaa pyHaaMeHTanbHbIX UCCNefoBaHnin Ana obecnevyeHnss pOCCUNCKUM yYeHbIM 3/1€KTPOHHOIo
00CTyna K BeAyLLNUM NMHOCTPaHHbIM Hay4HbIM usgaHunsam. C 2005 ropa eLIBRARY.RU Ha4vana paboTy C pycCKOSA3bI4HbIMYA
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ny6ankaumamMm n HelHe SBNSETCA BeAyLen IN1eKTPOHHOM BnbanoTeKkon Hay4HoM NeEPUOAMKM Ha PYCCKOM Si3blKe B MUpPeE.
https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4Has aneKkTpoHHasa bubnmoteka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
[oCTyna: Ansa 3aperncTpup. nosb3oBaTenen. - TEeKCT: 3/IeKTPOHHbIN. KnbepJleHnHKa - 3TO Hay4YHas 3/1eKTPOHHas
6nbnnoTeka, NOCTPOEHHas Ha NapaAurMe oTKpbITOM Haykn (Open Science), OCHOBHbIMW 3aavYaMun KOTOPOM SBNSIETCS
nonynspusaums HaykKn n Hay4YHo AeATEeNIbHOCTU, 0OLLECTBEHHbIN KOHTPOJIb KavyecTBa Hay4YHbIX Nybnnkauunia, passmtue
MEXANCUMNMINHAPHbBIX UCCNeN0BaHNIA, COBPEMEHHOIO MHCTUTYTa Hay4YHOW peLeH3unun, NoBbILLEHNE LUTUPYEMOCTH
POCCUINCKON HAayKW N MOCTPOEHME NHPACTPYKTYpPbl 3HaHWI. https://cyberleninka.ru/

CnoBapb TEPMUHOB, MCMOJIb3YEMbIX B AX3aliHE UHTEPbEPA, PEMOHTE 1 CTPOUTENLCTBE - https://www.topdom.ru/terminology/
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

KomnbloTepHbI knacc (1-321) 385000,
Pecnybnvnka Agbires, r. Mankon, yn.
Mepsomawnckas, aom Ne 191, 3naHue
y4yebHoro Kopnyca

KomMnbloTepHoe ocHalleHue Ha 15
nocaZlovHbIX MecT, y4yebHas mebenb,
[OCKa, MynibTuMeaunnHoe
obopynoBaHMe (MPoOeKTop, 3KpaH).
eovHpoOpMaLIMOHHasa cncTema
"MaHopama x64" (MpoceccnoHanbHas
FNC "MaHopama x64 Bepcusa 13, ons
nnaTdopmbl "x64"); Komnnekc
reonesmnyeckmnx pacyetoB ("ObpaboTka
reofe3nyecknx nsMepeHun" n
"KapacTpoBble 3agayn");
NHCcTpyMeHTapui paspaboTynka MNC-
npuno>keHnn (GIS ToolKit, Bepcusa 13,
pa3paboTka NpUIOXKEHUN B cpese
BM3yaJIbHOro MPorpaMMmMpoBaHmMa
Embarcadero RAD Studio XES - XE10
BKkJ11O Yasa Delphi n C++ Builder XE5 -
XE10 gnsa nnatdopm "x32" n "x64").

OnepaumnoHHasa cuctema Windows
[Oorosop oT 26.05.2020 Ne
32009117096 Oorosop oT 17.01.2019
Ne 31908696765

KabuHeT opraHm3aumnm TaMOXXeHHOro
KOHTpons; JlTabopaTopns MeTponorum,
CTaHAapTM3auum n cepTudmnkaunm;
KabuHeT cTaHgapTusaumm,
cepTudunkaumn (1-309) 385000,
Pecnybnunka Apgbires, r. Mankon, yn.
MNepBomanickas, nom Ne 191, 3paHune
yyebHoro kopnyca

MpoekTop, 3KpaH, y4ebHble nnakaTbl;
HaCTOJIbHbI KPUMUHANCTUHECKNN
npnbop N8 NPOBEPKN AOKYMEHTOB
«['eHeTnKa-09.01»,KoMnaeKkT
OOCMOTPOBbIX CPeACTB
«[MonCcK-2Y»,KOMMAeKT AOCMOTPOBbIX
wynoB «KLL-3M»,ManorabapuTHbIn
yNbTpadnoneToBbIi OCBETUTESb
«[lo3op-B»,py4yHon meTannogetekTop
«Metor 28», KomnnekT y4yebHoro
obopynoBaHuNsA «IneKkTpruyeckme
M3MepEeHNS N OCHOBbI
MEeTpPOJIOrnn»,KOMMAeKT y4yebHo-
nabopaTtopHoro obopynoBaHus
«Mpunbopbl N MeTOAbI U3IMEPEHUS
haBsieHNsA», KOMMIEKT y4yebHoro
obopynoBaHusa «MeToabl MU3MepeHNs
TeMnepaTypbl U BAaXKHOCTW».

OnepaumnoHHasa cuctema Windows
[Oorosop oT 26.05.2020 Ne
32009117096 Oorosop oT 17.01.2019
Ne 31908696765
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