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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 ObwecTBO C Buabl xumMmnyecknx peakunn, |[3kckypcusa (mHamemnayansHo- | CtanbHasa M.U. YK-1.1; YK-1.2; YK-1.3;
nccnenoBaTesibckas u OrpaHnyYeHHoON MX Ucnosib3oBaHne B rpynnosas). YK-1.4; YK-1.5;

Hay4HO-nccnegoBaTesibCKada
neAaATeNlbHOCTb

oTBeTCTBeHHOCTbi0 000
«MMK» MNMuBOBapeHHbIN
3aBog Mankonckui.

NPOMbILLJIEHHOCTU
(nabopaTopun KOHTpONA
KayecTBa roToBoOM
MpoAyKLUN).
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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 sysos / . 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 Bysos / | 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

Xumus : y4ebHuk / HO.A. Nlebepes, I'.H. ®agees, A.M. https://urait.ru/bcode/566059
Fony6es, B.H. LWanosan / nog obw. pen. I'.H. ®ageesa. - 3-e
n3g4.,nep. n gon. - Mockea : KOpanT, 2025. - 445 c. - TekcT :
3/1IeKTPOHHBIN. - (Bbiclwee obpa3oBaHue). - 96C OpanT. -
URL: https://urait.ru/bcode/566059. - Pexxum goctyna: no
noanucke. - Urait. - ISBN 978-5-534-21209-9

Y4yebHO-MeTOANYECKNE MaTEpPUasbl 418 CaMOCTOATEsNbHOM paboThl 06yYatlowmxcs n3 Yyncna
WHBaNA0B N 1L, C OFpaHUYEHHbLIMM BO3MOXKHOCTAMU 340poBbs (OB3) npepocTaBnsatoTcsa B popmax,
afanTMPOBaAHHbIX K OFrpaHNYeHNAaM NX 340P0BbA U BOCMPUATUS MHOpMaLmn:

ONs VL C HapyLWeHMAMKN 3peHuns:

B NeYaTHON hopMe yBeSIMYEHHbIM LWPUGTOM,
B OpMe 3N1EKTPOHHOIr0 OKYMEHTa,

e B (hopme ayaunocpanna,

B ne4vyaTHon hopMe Ha s3blke bpanns.

Ona nuy c HapyLWeHMsSMN cnyxa:

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

Ons nuy c HapyLweHWsSMU 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 9 9 MpeponnaoMHas npakTuka
8 9 9 MoaroToBKa K coaye n caava
rocyapCTBEHHOr0 3K3aMeHa
8 9 9 MoaroToBKa K npouenype
3aWnThl 1 3aWmTa
BbIMYCKHOWN
KBaAnuKaunmoHHom paboTsl
2 2 2 O3HakoMUTesIbHas NpakTuKa
YK-1.4 paMOTHO, JIOTNYHO, apryMeHTUPOBaHHO hopMupyeT COBCTBEHHbIE CYyXAEHNSA N OLeHKN. OTAnYaeT pakTbl OT
MHEHUN, MHTepnpeTaunii, OLEHOK U T.4. B PaCCYy>KAEHUAX APYTUX Y4aCTHUKOB AeATeIbHOCTH
1 1 1 dunocousa
123 123 123 MaTemaTuka
1 1 1 Xnmus
12 12 12 dursurka
8 9 9 MpeoannioMHas NpakTuka
8 9 9 MoproToBka K caave u caada
rocyapCTBEHHOIr0 3K3aMeHa
8 9 9 MogroToBka K npouenype
3alNThl 1 3aWmMTa
BbIMYCKHOMN
KBaaNUKaLMoHHOM paboTbl
2 2 2 O3HakoMUTeJIbHas NpakTuKa
YK-1.3 PaccmaTpmuBaeT BO3MO)XHblE€ BapMaHThbl peLleHUs 3a4a4yu, oLeHnBas nx AOCTOMHCTBA U HEeAO0CTaTKu
123 123 123 MaTemaTuka
1 1 1 Xnmus
12 12 12 dursuka
8 9 9 MpeoannioMHas NpakTuka
8 9 9 MogroToBka K coave u caada
rocyapCTBEHHOIr0 3K3aMeHa
8 9 9 MogroToBka K npouenype
3alNThl 1 3aWmMTa
BbIMYCKHON
KBaannKaLMoHHoM paboTbl
2 2 2 O3HakoMUTeJIbHas NpakTuKa
YK-1.2 HaxoAnT 1 KpUTUHECKU aHaNn3nMpyeT nHdopMaLmio, HeobxoaANMY AN peLleHns NocTaBAeHHOW 3a4a4un
123 123 123 MaTemaTuka
1 1 1 Xnmus
12 12 12 dursvka
8 9 9 MpeoanniaoMHas NpakTuka
8 9 9 MoaroToBka K caave u caadva
rocyapCTBEHHOIr0 3K3aMeHa
8 9 9 MogroToBka K npouenype
3alNThl 1 3aWmMTa
BbIMYCKHON
KBaANUKaLMoHHOM paboTbl
2 2 2 O3HakoMUTeJIbHas NpakTuKa
YK-1.1 AHanu3npyeT 3agadvy, Bblaenss ee 6a3oBble COCTaBAAOLWME, OCYLLECTBASET AEKOMMNO3ULMIO 3a4a4un
1 1 1 dunococus
123 123 123 MaTemaTuka
1 1 1 Xnmus
12 12 12 [OEVE]
8 9 9 MpeponnaomMHas rnpakTuka
8 9 9 MoaroToBKa K coaye n caava
rocyapCTBEHHOr0 3K3aMeHa
8 9 9 MoaroToBKa K npouenype
3aWnThl 1 3aWmMTa
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3tanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy)

0o®0

390

0390

HauMmeHoBaHue y4ebHbIX
OVUCLUMJIMH,
cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

BbIMYCKHON
KBaNNuUKauMoHHoM paboTol

2

2

2

O3HaKoMUTesIbHas NMPakKTUKa

7.2. OnucaHue nokKasaTtesied U KpuTepues OLLeHUBaHUA KOMNEeTEeHUUA Ha pa3/iIuydHbIX
3Tanax ux popmupoBaHUs, onMcaHue LIKaJsbl OLL€eHUBaAHUA

MnaHupyeMsbie KpuTepuu oueHUBaHUsA pe3ynbTaToB obyyeHus HaumeHoBaHue
pesynbTaThl HeynoBNeTBOPUT |yaoBneTsoputen XopoLuo OTJINYHO OLEHOYHOro
oCBOEHMA enbHOo bHO cpeacTBa

KOMMeTeHuUn
1 2 3 4 5 6

YK-1: CnocobeH ocyLecTBASATb MONCK, KPUTUHECKUIA aHa/In3 ”

peweHna NnoCcTtaBJ/iIeHHbIX 3a4a4

CUHTE3 NHOPMALMN, MPUMEHSTb CUCTEMHBIA NoAX0A4 ONA

YK-1.1 AHanu3snpyeT 3agayvy, Bbliaenss ee 6a3oBble COCTaBAALWME, OCYLLeCTBAAET

AEKOMMO3NLINIO 3a4a4un

3HaTb: 3HaTh: - ®parMeHTapHble HenonHble 3HaHua | CchopMupoBaHHble, | CHhOpMMPOBaHHBIE
norunyeckumne 3HaHUA HO cogep>kawme cuctemMaTumyeckmne
hopMbl oTAesIbHble 3HaHWS
mnpouenypsl, cNoc npobenbl 3HaHUSA
obcTBylOWMEepedn
eKCum no nosoay
cobcTBEHHOM
NMbICNTESNTbHON
0EeATENbHOCTW.
YMeTb: YMeTh: - a [YacTuyHble yMeHuns | HenonHble ymeHNa |YMeHus nosHeble, CchopMupoBaHHbIe
pPrymMeHTUpoBaHHO jonyckatTcs yMeHus
hopMupoBaThb HebonbLne
cobcTBEeHHOE owmnbKkmn
CyXaeHuneun
OLEHKY
VHdopMaunu.
Bnapetb: YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
BnapeThb: - B/lafeHmne e NMpuMeHeHne cucTemMaTU4YeCcKoOM | cucTeMaTuyeckoe
HaBblKaMu COMNOCTa | HaBblkaMu HaBbIKOB npUMeHeHnn npuMeHeHne
BNI€HUSAPA3HbIX HaBbIKOB HaBbIKOB
NCTOYHUKOB JonyckatTcs
nHhopMaumm npobensi
cuenbio
BbISIBNEHUSA NX
npoTMBOpEeYmni
mnomncka
DOCTOBEPHbIX
CYXXAEHUNN

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

YK-1: CnocobeH ocyLecTBAATb MOUCK, KPUTUYECKUIA aHaNn3 1

peweHnsa NoCTtaB/eHHbIX 3aada4y

CUHTEe3 NH(pOoPMaLUN, NPUMEHATb CUCTEMHBbIN Moaxon ANns

YK-1.2 HaxoAuT N KPpUTUHECKN aHaIn3mp

eT MH(pOopMaLMIo, HEOBXOAUMYIO /15l peLleHNs NOCTaBIeHHON

3agayn

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

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepXKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

YMeTb: YMeTh: -
aHanM3npoBaTb UC
TOYHUKNMHGOpMaLL
NN C TOYKN
3peHnaBpeMeHHbIX
M NPOCTPaHCTBEHH

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHnsa nosHeble,
JonyckatoTcs
HebosnbLne
ownbkKun

ChopmMupoBaHHble
yMeHus

JomaluHee
3aflaHune, KpaTKoe
cooblieHne no
TeMe 3aHATUS,
KOHTPOJIbHbIE
BOMpPOCHI K
nabopaTopHon
paboTe, BOMpoOCHI K
NPOMeXyTOYHON
aTTecTaumu.
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynooBJIeETBOPUT | yaoBneTrsoputen XOopoLio OTJINYHO OL,eHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa
KOMMNEeTeHuuu
1 2 3 4 5 6
bIXYCJIOBUN NX
BO3HWKHOBEHUS.
Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
BnapeTsb: - BlageHne e NpuMeHeHne CUCTeMaTUYEeCKOM |cucTemMaTuyeckoe
HaBblKkaMu orpefe |HaBblkaMu HaBbIKOB npUMeHeHnn npuMeHeHne
NEHUANPaKTNYECKN HaBbIKOB HaBbIKOB
X NOCneacTBUIAN3N jonyckatTcs
0XKEHHOro npobensl

pellueHns 3aaa4n

YK-1: CnocobeH ocyLecTBAATb MOUCK, KPUTUYECKUIA aHaNn3 U

peweHnsa NoCTtaB/eHHbIX 3aada4y

CUHTE3 NH(pOPMaLUN, NPUMEHATb CUCTEMHBbIN Moaxon Ans

YK-1.3 PaccmMaTprBaeT BO3MOXXHbl€ BapMaHTbl pelleHmns 3a4a4m, OueHnBas X 4OCTOMHCTBA U HeJocTaT

KN

3HaTb: 3HaTb: -

®parMeHTapHble

HenosHble 3HaHuSA

CchopMupoBaHHsble,

CchopmMupoBaHHbIe

nornyeckune 3HaHWA HO copepxxalune cucTemMaTmyeckume
hopmbl oTAesbHble 3HaHWA
mnpoueaypsbl, CNoc npobenbl 3HaHUA

obcTBylowmnepedn

€KCUU No NoBoay

cobcTBEHHON

MMbICNTESNTbHON

heaTeNbHOCTH.

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

cobcTBEeHHOE owmnbKkmn

cyxaeHven

OLLeHKY

MHopMaunu.

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe un
BnapeTb: - BlajeHmne e NpMMeHeHne cnMcTeMaTuUyeckoM | cuctemaTmuyeckoe
HaBblkaMu onpege |HaBblKaMu HaBbIKOB npMMeHeHumn npuMeHeHne
NeHNANPaKTUYeCcKn HaBbIKOB HaBbIKOB

X NOCNenCcTBUNnN3n JonyckawTcs

0>KEHHOro npobenbl

peweHna 3aga4qdun

JomallHee
3aflaHune, KpaTKoe
cooblieHne no
TeMe 3aHATUS,
KOHTPOJIbHbIE
BOMpPOCHI K
nabopaTopHon
paboTe, BONpoOCHI K
NPOMeXyTOYHON
aTTecTaumu.

YK-1: CnocobeH ocyLlecTBAATb NOUCK, KPUTUYECKMIA aHaIN3 U CUHTE3 MH(OPMaL MK, NMPUMEHATb CUCTEMHBIV Noaxon Ans
pelleHns NoCTaBNEeHHbIX 3a4a4

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

3HaTb: 3HaTb: -
OCHOBHbIE
TEPMUHbI ”
6a3oBble
3/1eMeHTbI, MeToabl
nccneaoBaHNn B
cucTeme coumanbH
0-r'yMaHNTapHOM
3HaHUA

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepXKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

YMeTb: YMeTb: -

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,

CchopmMupoBaHHbIe

KPUTUYECKWN OLLEHN JonyckatTcs yMeHus
BaTbUHOpMaLmio, HebonbLLne

He3aBuUCMMO owmnbKmn

OTUCTOYHUKA, CaMo

cTosTenbHONpuobp

eTaTb U CUCTeEMaTKn

3UpoBaTb3HaHUS,

apryMeHTUpOBaHH

0 OTCTanMBaTbLCBOKO

TOYKY 3PEHUS.

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

MeToAamu couman npobenebl

bHO-TYMaHUTAPHbIX
ANCUMUMNIINH,MO3BON
AOLWMMY OCYLLIECTB
NATbpeLleHune

LIMPOKOro Kjacca ¢

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

22/59




MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

6

3afavyHayyHo-uccn
e[0BaTe/IbCKOro
UNPUKIaAHOro
XapakTepa

YK-1: CnocobeH oCyLecTBAATb NMOUCK, KPUTUYECKWIA aHaNn3 1
peLleHust NoCTaBeHHbIX 3a4ay

CNHTE3 I/IHCbOpMaLlI/IVI, NMPUMEHATb CUCTEMHBbIN noaxon ons

YK-1.5 Onpepensiet

N oueHnBaeT nocaencTeBna BO3MOXXHbIX DELLIEHI/IIZ 3ajaqyn

3HaTb: 3HaThb: -

dparMeHTapHble

HenosiHble 3HaHuA

CcopMupoBaHHsble,

ChopmMupoBaHHble

pelueHns 3aaa4n

noruyeckue 3HaHUA HO coepxxalime cuctemMaTuyeckme
hopMbl oTAesNbHble 3HaHUA
mnpouenypbl, CNoc npobenbl 3HaHUA

obcTBylOWMEpedn

eKcum rno rnosoay

cobcTBEHHOM

NMbICTNTENbHON

neAaTeNbHOCTI.

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

cobcTBEHHOE ownbkKmn

cy>xaeHuen

OLEHKY

VH{opMaLunu.

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
Bnapetsb: - BlageHne e NpuMeHeHne CUCTeMaTUYeCKOM |cucTemMaTuyeckoe
HaBblKamMu ornpege |HaBblkaMu HaBbIKOB npUMeHeHnn npuMeHeHne
NEHUANPaKTNYECKN HaBbIKOB HaBbIKOB

X NoCneacTBUAN3N jonyckatTcs

0XKEHHOro npobensl

JomallHee
3ajaHue, KpaTkoe
coobuieHne no
TeMe 3aHATUS,
KOHTPOJIbHbIE
BOMPOCHI K
nabopaTtopHon
paboTe, BONPOCHI K
NPOMeXyTOYHON
aTTecTayuu.

7.3. Tunosble KOHTPOJibHbIE 3aAadHUA U UHbIE MaTepuanbl, HeobXxoauMbie 417 OUEHKHU
3HaHUN, ymel-mﬁ, HaBbIKOB U (MN1M) oNnbiTa AEATENIbHOCTHU, XapaKTepu3ylouwux 3Tanbl
cbopmupoaal-ma KOMMNEeTeHLUUNn B npouecce ocsoeHusn 06pa303aTean0|7| nporpamMmmbli

TeMmbl pecdepaTUBHbIX A0KJIagoB (cooOLeHun)

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

2. icnonb3oBaHMe XMMMUYECKUX 3aKOHOB B By ayllen Nnpodeccnm nHxeHepa

3. UcTopus n3obpeTeHns nepBbiX rasibBaHNYECKUX 3SIEMEHTOB.

4. CoBpeMeHHble NPOMbILLIJIEHHbIE NCTOYHUKN TOKA.

5. anIMeHEHI/Ie 3aKOHOB XMMNYECKOW TEPMOANHAMUKN K OTKPbITbIM pe€aJibHbIM CUCTEMAM.

6. FeneBble akKyMyISiTOpPbI.

7. nepCI'IeKTI/IBbI Pa3BuUTUA N ycoBepLleHCTBOBaHNA XUMNYECKUX NCTOYHUKOB TOKa.

8. MpnmMeHeHne aBNeHNs aacopbLmm B TEXHUKeE.
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9. icnonb3oBaHMe B TeXHUKe cBOBOAHOANCNEPCHbIX CUCTEM (a3p030Js1ell, MOPOLLUKOB, 3MYJIbCUIA)

10. XXECTKOCTb BOAbl U CNOCODOLI ee ymMaryeHus.

11. Xnmunsa Bewectsa B KOHOEHCUPOBAHHOM COCTOSAHUMN.

12. 3Ha4YeHne XMMmmu B pa3BnTNnN CeNbCKOro X034NCTBa.

13. Pa3BuTnE HEOPraHNYECKOM XuMmnm 3a pybexom.

14. NpumeHeHne yaobpeHnin ¢ y4eTom noTpebHOCTN pacTeHun.

15. IcTOpunA OTKPLITUA PEAKUX XUMUYECKUX 31eMEHTOB.

16. AcTopunsa nonyvyeHUs LIMHKa, €ro XMMn4eckmue CBOMCTBa U NPUMEHEHUE LINHKa B
NpoOMbILLINEHHOCTN.

17. WUcTopusa nonyvYeHnsa aatoMUHUA, EFr0 XMMUYECKME CBONCTBA N NPUMEHEHME B MPOMbILLAEHHOCTMU.

18. 3Ha4vyeHne XMMnUn B CO34aHNN HOBbIX MaTepunasioB, KpacuTesien N BOSTOKOH.

19. Yrnepoa. AnnoTponHble MoaANdUKALINN.

20. JnnoabHbIA MOMEHT MOJEKYJIbl U CBA3W.

21. JucnepcHble CUCTEMbI, 31EKTPONTLI, PH NoKa3aTenb.

22. Boga B XXN3HU Yesl0oBEeKa, TEXHUKE U CeJIbCKOM X03ANCTBE. DKOJ0rns Boabl.

23. DnekTpoxmMmyeckasa Kopposus, cnocobol 6opbbbl C He.

24. TpoTeKTopHas 3alimTa OT KOPPO3nn.

25. AHanM3 NpPUPOAHbLIX BOA: NMpobsieMbl onpeneneHns MUKPOKOMMOHEHTOB MUHEpPAJIbHOM NPUPObI.

26. MNpobaemMbl aHaM3a NPON3BOACTBEHHbLIX CTOYHbLIX BOA.

27. |_|p06J'IeMbI aHaJIn3a Npon3BoaACTBEHHbIX F83006pa3HbIX Bbl6pOCOB.

28. AHanu3 no4s: onpeapesieHne Makpo- 1 MMUKPOKOMIMOHEHTOB.
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29. AHanu3 BewecTB PacTUTESIbHOIMO U XXUBOTHOIO MPOUCXOXKOEHUS.

30. AHann3 NUuLEBbLIX NMPOOYKTOB.

KoHTpOnbHbIe BONPOCH!I U 3aA4aHUA OJ19 NPOBeAEeHUs TeKyLlero KOHTponsa

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

2. HanucaHwne opmyn BMHapHbIX COEANHEHUI MO CTEMNEHW OKMUCIEHUS 3neMeHTa. OnpeneneHue
CTeneHn oKnUcaeHns afieMeHTa no opmyne.

3. PacuyeTbl Macchl, o6bemMa, KoM4yecTBa BELLLEeCTBa W YMCa YacTuLl.

4. PacyeTbl N0 XMMNYECKUM (popMYyJiaM U YPaBHEHUSAM.

5. OCHOBHble KJlacCbl HeOpraHnyecknx sewecTs. Okcuabl. OcHoBaHuA. Kncnotbl. Conn. CocTas.
HomeHknaTypa. CBONCTBa 1 NoJsiydeHue.

6. Peakuun coegnHeHus, pa3sioXKeHus, 3aMmelleHns, obmeHa.

7. Mepnoamn4deckunin 3aKoH. Neprnoanyeckasa cucrtemMa xmMmm4ecknx sanemeHtos .. MeHpeneesa.

8. CTpoeHue aToMa.

9. XmmMmnyeckas cBa3b.

10. XapakTepucTuKa 3J1IeMeHTa MO MOJIOXKEHUIO B MEPUOANYECKON CUCTEME.

11. DneKTpOHHbIe KOH(UTypaL aTOMOB B OCHOBHOM (HOPMaJibHOM) U BO3OY)X1€HHOM
COCTOSIHUSIX.

12. Tun n cxema 06paBOBaHI/IF| XUMNYECKOW CBA3N B 6I/IHaprIX coegnHeHmAx.

13. 3aKOHOMEPHOCTM NPOTEKAHNSA XUMNYECKOW peaKkLuni.

14. Pac4eT No TEPMOXNMNYECKOMY YPaBHEHWUIO.

15. CKOpOCTb XUMUYECKON peaKLumn.

16. XnMmnyeckoe paBHoBecue, npuHumn Jle LWaTtense.
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17. OnpepneneHne KoNNYECTBEHHOro COCTaBa pacTBopa (MaccoBas [0/ PAaCTBOPEHHOrO BELLEeCTBa;
MOJISipHas, SKBMBAJIEHTHAA U MONAIbHAA KOHLUEHTpauum).

18. PacyeTbl N0 ypaBHEeHUO peakLnn C y4acTueM pacTBOPOB 3a4aHHOMo CocTaBsa.

19.PacTBOpPbI 3/1I€KTPOJINTOB.

20. YpaBHeHMs peakLnil B pacTBOpPax 3JIEKTPOJIMTOB B MOJIEKYIAPHOM Y MOHHO-MOJEKYISPHOM
BMAE.

21. YpaBHEHNS rngposansa conen.

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

23. Tunol KOMI'I}'IeKCOO6paBOBaTeJ'IeIZ U NUraHgos, KOOpOMHaALUMOHHOE 4Ynco. HomeHKNnaTypa
KOMMJIEKCHbIX COeAUHEHNN.

24. OBP. 2neKTpoXmMmnyeckme aBeHus.

25. CocTaBneHmne ypaBHEHUN OKUCSINTESIbHO-BOCCTAaHOBUTENbHbIX PeaKL .

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

27. CxeMmbl 2/1eKTPOJZIN3a paCTBOpPa 1 pacrJiaBa 3/1eKTPOJINTOB C UHEPTHLIM NN PaCTBOPUMbIM
aHOAOM.

28. ObLimne cBONCTBA METAJJIOB: TUMbl KPUCTAININYECKNX PELLETOK, XMMUYECKNe CBONCTBA.
XuMmnyeckme CBOMCTBa METAJIIOB M1aBHbIX U MOBOYHbLIX NoArpynmn.

29. Koppo3usa meTtannos n crnocobbl 6opbbbl € HeR.

KoHTponupyowme MaTtepuasbl No gucunnianHe

Bonpochbi rno teme: «OCHOBHbIE KJ1aCCbl HEOPraHNYEeCKNX COeANHEHN»

1. OcyuwecTBUTb NpeBpPaALLEHNS MO CXeMaM, OCHOBbLIBAsiCb Ha FEHETUYECKOW CBA3M Mexay
OCHOBHbIMM KJlaCCaMX HEOPraHNYeCKUX CoeAINHEHNA:

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

Cu —» CuO - Cu(OH)2 - CuO - CuCI2 - Cu(OH)2
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Mg - Mg(OH)2 = MgO - Mg(NO3)2 » MgO - Mg(OH)2

Zn - Zn0O - Zn(OH)2 -» Zn0O - ZnCI2 - Zn(OH)2 —» Na2[Zn(OH)41]

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 - HC| - MgCI2 -» Mg(OH)2 - MgO

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

Cu - CuO - CuS04 - H2504 - ZnS04

S -» H2S - FeS -» H2S -» SO2 - SO3

P —» P205 - Na3P0O4 - Ca3(PO4)2 -» H3PO4

2.HanuncaTb ypaBHeHNsA peakunin HEMTPanM3aunmn, B KOTOPbIX MOAYyYatloTCa cnenyoumne conu:
Na2CO3, NaHCO3, Na3P04, NaH2P0O4, Ba(NO3)2, AICI3, AI(OH)CI2, AI(OH)2CIl. Ha3BaTb 3TuK conu.

3.CocTaBuUTb QOPMYJibl CONEN MO Ha3BaHMAM: Cynbduna Kanms, xaopug aurngpokcosucmyTa(lll),
rnapokapboHaT xenesa(ll), opTodocdaT bapus, rugpocynbdaTt xpoma(lll), amxpomaTt HaTpus,
rnapoopTtoapceHaT bapus, kapboHaT rmapoKCcounHKka, aurnagpodocdaT Kanbums, rmgpocynbounT
MarHus, xnopatT rugpokcoxpomal(lll), meTaapceHaT bapus.

4.HanucaTb peakunm HeMTpaan3aLumm Mexay KNCAoTaMm U OCHOBaAHUAMU, B pe3ybTaTe KOTOPbIX
nonyyatoTcs cnepytowme conun: Al2(S04)3, NiCO3, Fe(NO3)3, Mg3(P0O4)2, PbS, Li2S04. Ha3BaTb 3Tu
conn.

5.0npenennTtb CTeneHb OKUCNEHNS BCEX 3/1IEMEHTOB B coegnHeHunax: As205, NF3, KHS, Fe(OH)3,
H2Si0O3. 6. YcTaHOBUTL XapakTep okcmaos: K20, Al203, Ca0O, N203, CrO3, MnO2. Kakune un3
npuBedeHHbIX OKCUA0B B3aUMOOENCTBYIOT C BOAOW? HannucaTb ypaBHEHMSA COOTBETCTBYHOLWMX
peakuunn.

7. HanncaTb hopMyJsibl OKCMAOB, COOTBETCTBYOWMX rmgpokcmaam: H3PO3, H25207, LiOH, Cu(OH)2,
Cr(OH)3. HanucaTb hopMynbl FTMAPOKCMAOB, COOTBETCTBYOWMX okcngam: BeO, K20, SiO2, Mn207,
CI20.

8. MNpuBecTn ypaBHEHNSA peaKLUnin, LOKa3biBatowme aMmpoTepHbIE CBONCTBA OKCUAA LMHKA.
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MpneecTn gBa NpuMepa ypaBHEHUN peaKkunm HenTpanmsaunn.

9.HanuncaTb opMyNbl coegnHeHNN: opTodochopHasa kucnoTa, rmapokcua xenesa(lll), kapboHaTt
HaTpusA, cynbdaT antoMUHKA, rmgpocynbpug bapus.

10.Ha3BaTb conu, yKasaTb 3apsaabl KaTMOHOB 1 aHMoHoB: Ca(NO3)2, Al2S3, LiHSO4, KH2PO4,
NH4CIO.

Bonipocebl rno teme: «CTPOEHME aToMa n rnepuoanyecKnii 3aKoH»

1. MoHATMe 06 aToMe.

2. CtpoeHue agpa. N3oTonbl.

3. MPUHLNN KBAHTOBOW MEXaHUKU:

HeonpeneneHHoCTu;

OBONCTBEHHOW NpuMpoabl SN1EKTPOHa;

KBaAHTOBOMN SHEeprmn,

HaWMeHbLUEN Heprun.

4. KBaHTOBbIE YUMCJla, XapaKTepun3yloLlme CoOCTOAHME 3/IeKTPOHa B aToMe.

5. MHOrosfneKTpoHHbIE CUCTEeMbI: NpuHUMN Naynun, npasuno NyHaa, npaBusio Kine4ykoBCKOro.

6. 3anonHeHne NIEKTPOHHbIX obosio4ek aTtoMmoB HepMOﬂMHECKOIZ CNCTeMbl.

7. NMepnoamn4vecknin 3akoH snemeHToB [1.l.MeHaoeneeBa. lNMepmnoagmnyeckas cMcTemMa Kak ecTeCTBEHHas
Knaccngpumkauma 371eMeHTOB.

- bopMyIMPOBKA 3aKOHa;

- nepuofbl, Fpynnbl, NOArpynnbl. I3MeHeHne CBOMCTB 3/1IEMEHTOB B NMepuogax u rpynnax.

- XapaKTepucTuka s-, p-, d-31eMeHTOB.

- OHeEpPrma NoHMn3auunn. CpOD,CTBO K 2J1EKTPOHY. 3J'IeKTpOOTpI/ILI,aTeJ'IbHOCTb
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- Mepa XNMNYECKON aKTUBHOCTWN 3/1IEMEHTOB.

Boripockl no teme: «OCHOBHbIE MOHATUSA O XUMUYECKOW CBSA3U»

1. NMoHATME XUMUNYECKOWN CBA3N.

2. MapamMeTpbl CBSA3N:

- OHeprmsa Cceda3n,

- ONIMHa CBA3WU,

- BaJIEHTHbIE YT Jibl,

- pacnpeneneHune 31eKTPOHHOW MAOTHOCTMW.

3. CBonCTBa CBSA3MU:

HacCblLLaeMOCTb,

rmébpunpnsauns;

HanpaBJIEHHOCTDb;,

nonsapnu3yemMocTb.

4. Tunbl cBA3U:

- KOBaJlIeHTHasA,

- NOHHaA,

- MeTaJuin4yeckasd.

3agayn no teme: «CTPOEHME aToOMa M NMNeEPUOANYECKNIN 3aKOH»

1. 3anumnTe NONHYIO N KPATKYIO 3JIEKTPOHHYIO (DOPMYJibl XMMUYECKOr0 3JIeMeHTa, CoAep Kallero
25 3/1eKTPOHOB B 3/1IeKTPOHHON 060s104Ke.
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2. 3annwmnTe NOJIHYIO N KPAaTKYI0 3/IEKTPOHHYIO (POPMYJibl XMMNYECKOro 3NeMeHTa, cogepxallero
38 3/1eKTPOHOB B 3/1IEKTPOHHOWN 060104Ke.

3. 3anunTe MOJTHYI0 N KPaTKYH 3JIEKTPOHHYI0 (DOPMYJIbl XMUYECKOr0 3/1IeMEHTA, COAEP KALLErO
79 3N1eKTPOHOB B 3/1IEKTPOHHON oboouKe.

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

1. PyKOBO,EI,CTByFICb TOJIbKO NoJsioxXeHnemMm XmmMmmn4yeckoro ssieMeHTa B nepmop,mquKoﬁl cncTeme,
HanMLWKWTEe KPaTKY U NOJIHYIO 3JIEKTPOHHbIe hopMy bl cneanyowmx 31eMeHToB: Ne54, Ne26, Ne68.

2. Pacrnonoxunte B pag rno BO3paCTaHUIO a)aTOMHbIX paanycoB, 6) anekTpooTpuLaTenbHOCTH,
B)MeTasIM4eCcknx CBONCTB cnepytowine anemeHTol: S, Se, Te, Po.

3. [alnTe XapakTepUCTUKY MPeasIoXKEHHOro 3JIEMEHTa Mo C/IeAYIOLEMY MJIaHYy:

l1aH xapakTePUCTUKN XUMUYECKOIro 3/1EMEHTAa U €ro coeANHEHNI Ha OCHOBE faHHbIX CTPOEHNA
artoma:

1. XuMmnyeckum cMMBOJ N Ha3BaHMe 3ieMeHTa. OTHOCUTENIbHAs aTOMHAs Macca. ATOMHBbIN
(mopsaKoBbIN) HOMEP.

2. CTpoeHme aToOMa XMMMN4YeCKOoro ajieMeHTa:

a) 3apsn a4pa aToMa, YUCJI0 NPOTOHOB, YMC/I0 HENTPOHOB Hanbosiee yCTONYNBOro,
pacrnpocTpaHeHHOro n3oTona;

6) obLiee Yncno 3NeKTPOHOB;

B) 2N1I€KTpOHHasa hopmyna;

) BaJleHTHbIE 3J1EKTPOHbI.

3. [lonoxeHne snemMeHTa B I'Iepmop,mquKoM cncreme:

a) HoMep nepuoga n rpynn.l;

6) rnasHasa nan nobo4vHasa noarpynna.

O6ocHOBaTb NOJIOXKEHMe dn1eMeHTa B Nepuognyeckom cucteme.

4., CBOWCTBa aTOMa 3JIeMEeHTa:
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a) MeTaNIn4yecKkmne nam HemeTa sIn4yeckune,

6) BoCcCTaHOBUTESIbHbIE NN OKUCINTENIbHO-BOCCTAaHOBUTESIbHbIE (COCTABUTb YpaBHeHWA npoueccos
OKUC/IEHNS NN BOCCTAHOBJIEHUSA N OKUCIEHUS);

B) onpenesninTb BCe BO3SMOXHble BaJIEeHTHOCTU U CTENeHU OKUCIeHNd: rpajunyeckoe |/|306pa>KeH|/|e
BaJIEHTHOr o CJiod B HOPpMaJibHOM " BO36y)K)J,eHHOM COCTOAHUNAX.

3aga4n no teme: « OCHOBHbIE MOHATUS O XUMNYECKOMV CBS3U»

1. OnpepennTe CTENEHN OKUCIEHNSA KaXKA0r0 3JIeMeHTa B C/IeAyIOLWNX MoJieKylaX U NoHax:
K2Cr4013 (TeTpaxpomaT kanus), H4Re209, Ca3(P04)2; NalOW12041 (annapaBoibdpaMaT-NoH);
(Mn0O4)-; (W7024)60 (napaBonbdpamaT-noH). ObpaTnTb BHUMaHMe Ha pac4eT B NH4ANO3
(paccumTaTh oTOENBLHO MOH (NH4)+ 1 (NO3)-. U3obpasuTte CTpyKTypHble pOopMyJibl AaHHbLIX MONEKY
N NOHOB.

2. OnpenennTe, Kakue CTeneHn OKUCAEHNS BO3MOXXHbI A1 repMaHus. Mokaknte nx obpasobaHue.
OnpepnennTe, Kakue N3 cTeneHen okncienns bynyT Hanbosiee YCTONYMBLI: a) A5 SN1eKTPOHHO-
BO36Yy>XJ€HHOIro COCTOSAHMS; 6) A1 OCHOBHOIN0 COCTOSHUS.

3. Mokaxnte, B Kakux n3s npuseneHHbix Mmosekyn (CsCl, SO, 02) xumnyeckas cessb byaeT: a)
KOBaJIEHTHON HenonsipHon; 6) KoBasieHTHOM NOAAPHON; B) MOHHON. OBOCHYINTE CBOM OTBET.

Bonpockl o teme: <<3Hepl'eTVlKa N KUHETUKAa XUMUYECKUX NpoLieccos. XumMmmn4eckoe pasHosecue»

I. ObLire 3a4a4m No TepMoanHaMuke.

Ons ogHOM N3 HUXKENPUBELEHHbBIX CUCTEM paccHuTanTe TensaoBon apdekT peakunn AHO,
n3mMeHeHne sHTponuun ASO u sHeprum Nb6bca AGO (cTaHOapTHbIE 3HAYEHUS SHTANbMNN
obpa3oBaHmMs, SHTPONUN CM. B CNpaBo4YHOM nocobun).

CoenanTe BbIBOA:

- 3K3OTepMI/I'-IeCKOIZ nnn BHD,OTepMI/ILleCKOIZ ABNIAETCA 3Ta peakyus,

- 4eM BbI3BaHO M3MeHeHne sHTponnn,

-YKa>XnTte BO3MOXXHOCTb CaMOMPOU3BOJIbHOIoO NpoTekKaHna peakumnn B NpAaMoOM HamnpaBJ1eHUN B
CTaHOaApPTHbLIX YC1IOBUAX:

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

6) 4NH3(r) + 302(r) = 2N2(r) + 6H20(r)
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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 TennoBbIX 3PPEKTOB.

1. Y4nTbiBaa TepMoxmMmyeckoe ypasHeHne C(k) + 02(r) = CO2(r); AH = - 412 k[0x, onpenenuTe,
Kakas Macca yrniepoa CoX>»eHa, ecnu Bblgennnocb 206 k> TennoTb?

2. Mpwn B3aMOAEeNCTBUM 2 N1 XJlopa C BOAOPOAOM BblgenseTca 16,4 k> TennoTel. Onpegennte
TennoTy obpa3oBaHMA XJI0POBOAOPOAA.

3. Mpw pa3snoxxeHun 1 monb CaCO3 Ha okcnabl nornowaerca 180 kO TennoTel. OnpenenuTe,
Kakon 0b6beM yrneknucnoro rasa (H.y.) BblgenuTcs, ecnm npu 3TomM noraotunock 90 KIOx.

4. OnpepennTte TennoTy obpasoBaHna 1 Mosb cynbduaa UMHKa (ZnS), ecnv npu B3auMoaencTBum
13 r uMHKa c cepon Bbigennnocsb 40,2 KI)K TeNNoThlI.

5. Nicnonb3ysa TepMmoxmmmyeckoe ypasHeHmne H202(>k) = H20(x) + 0,502(r); AH= -98,8 kX
BbIYNCJINTE KOJINYECTBO TEmMJia, KOTOPOE BbiAEAUTCSA NMpu passoxxeHunm 1 kr H20(k).

6. Mpwn pa3fnoXxeHnn 2 MoJib HUTPaTa MarHNA Ha OKCuA MarHus, okcug asota (IV) n kncnopog
nornowaetca 510 kX TennoTel. ONpegennTte, Kakon obbem kKucnopoga (H.y.) BblAEINACS, eCnn
nornotmnocb 102 K> TenaoThl.

7. Mpu oxuraHnm rpacunTa obpasosancs okcupg yrnepoga (V) macconm 8,86 r. Beluncnnrte TensoTty
obpazoBaHnsa CO2 13 NPOCTbIX BELLECTB, Y4YUTbIBaA, 4TO TeNNoBon ahdpekT peakummn AH= -79,2
KIXK.

8. Mpu obpazoBaHuKM U3 NpocThix BewecTB 10 r xnopuaa xpoma (lll) Beigennnock 35 kK[O)K TENAOTHI.
CocTaBbTe TEPMOXUMUYECKOE YPaBHEHME peaKL .

9. Mo TepMoxummyeckomy ypasHeHuto 2NH3(r) = 3H2(r) + N2(r); AH= -92 kK[> BblYMCINTE
KOJINYECTBO TemnaoThbl, KOTOPOE HeOBX0ANMMO ON18 pa3/IoXKeHUA 5 MOJIb aMMuMaKa.

lll. 3apayn Ha pac4éT sHeprum 'mbbca.
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Ha pucyHke 1 noka3saHa 3aBucmMMocTb AG psaga peakuuin oT TemnepaTypbl. [101b3ySaCb PUCYHKOM,
obbAcHUTE:

1. Kakne TeMmnepaTypHble yC10BUS Heobxoanmbl Ansa cmHTesa okcuaa asoTa (1) NO u3 npocTbix
BeLlecTB?

2. Bo3mMoxxHO nin obpa3oBaHume okcmnaa azoTa (IV) NO2 n3 npocTbix BeLWEeCcTB?

3. Mpun Kaknx TemnepaTypHbIX ycnoBusAax obpasyeTtcsa okcna Ag20 13 NpoCTbiX BeLecTB?

4. Mpun Kaknx TeMnepaTypHbIX ycnoBuax okcma cepebpa Ag20 pasnaraeTtcsa Ha NpocTblie BewecTBa?

5. Ansa Kaknx n3 npuBefaeHHbIX Ha PUC. peakuni NoBblilWeHne TemnepaTypbl 61aronpnaTcTByeT UX
npoTeKkaHuo?

6. Ha obpa3oBaHne KakKoro BellecTBa U3 MPOoCThIX BELWECTB TeMnepaTypa NpakTU4Yeckn He BAMSeT?

7. Kakas TemnepaTtypa 500 K nnun 1500 K Hanbonee bnaronpustHa ans obpa3oBaHUs okcuaa
yrnepoaa (I1) CO n3 npocTbiX BELWECTB?

Puc. 1. 3aBucumoctb AG OoT TeMnepaTypsbl.

IV. 3agayn Ha npasuno BaHT-Iodda.

1. OnpenennTe, Ha CKOJILKO FpafyCcoB c/eayeT MOBbICUTb TEMMNEpPaTYpPY, YTOObI CKOPOCTb peakumm
BO3pocCa B 8 pas, ecam TeMnepaTypHbIN KOIPPNUNEHT peakLumn paBeH 2.

2. TemnepaTypHbIn KO3 DNLUNEHT peakunm paBeH 2. Ha CKObKO rpagycoB Hago NOBbICUTb
TemnepaTypy, 4Tobbl CKOPOCTL 3TON peakuun Bo3pocsa B 16 pas?

3. CKopoCTb XxuMunyeckom peakumm npu 50 °C coctasngeT 5 Monb/n-c. OnpenennTe ee CKOPOCTb Npu
100 °C, ecnm TeMmnepaTypHbIA KOIMPULNEHT paBeH 2.

4. OnpepenuTe TeMnepaTypHbIN KOIPPUUMEHT peakLmmn, eCam Npu rnosBbILLEHNN TeMNepaTypbl Ha
30 °C cKOpOCTb XMMNYECKOWN peaKkumm Bo3pocaa B 64 pa3sa.

5. Mpwn nosbiweHUn TeMnepaTypbl Ha 20 °C CKOPOCTb peakuun Bo3pocsa B 9 pas. Hemy paBeH
TeMnepaTypHbIN KOIPPULNEHT 1 BO CKOJIbKO pa3 YBENYNTCH €e CKOPOCTb NPWU NOBbILWEHNN
TeMmnepaTypsbl Ha 30 °C?

6. Mpun TemnepaType 30 °C peakynsa npoTekaeT 3a 25 MuH, npu 50 °C - 3a 4 MUH. PaccunTtanTe
TeMnepaTypHbI KO3 PNLNEHT CKOPOCTU peakuunn.
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7. Mpwn 20 °C ckopocCTb peakuymm pasHa 0,04 monb/n-c. Onpenennte CKOPOCTb 3Ton peakuun npu 40
°C. TemnepaTypHbIN KO3IPULIMEHT CKOPOCTU peakLmn paBeH 3.

8. OnpepnennTe, Ha CKOJIbKO rPajyCcoB C/iefyeT MNOBbICUTb TEMMEPATYPY, HTOObl CKOPOCTb peakumm
BO3pocsa B 16 pas, eciv TeMnepaTypHbIA KO3I(PULMEHT CKOPOCTU peakLnum paBeH 2.

9. Peakuusa npu temnepaTtype 30 °C npoTekaeT 3a 10 MUH. BblincnnTe, 3a CKOJIbKO BpeMeHU
3aKOHYUTCS 3Ta peakumsa npu 60 °C, ecnm TeMnepaTypHbIN KOIPPULMEHT CKOPOCTU peaKkLnm paBeH
3.

10. Bbi4ucnnTe, Kak U3MEHUTCH CKOPOCTb peakuuum rnpuv noHmxeHmm tTemnepaTtypbl Ha 20 °C, ecnn
TeMnepaTypHbI KO3DPNLMNEHT CKOPOCTU peakuun paBeH 3.

V. 3apayun Ha onpefeneHmne CKopoCcTn peakuuu.

1. NicxoaHble KOHLUEHTpaUWnM pearumpyrowmx sewects B cucteme 2NO(r) + 02(r) & 2NO2(r) 6bbinun
paBHbl (Monb/n): C(NO) = 0,8; C(0O2) = 0,6. Kak U3MEHUNTCHA CKOPOCTb peakLuun, ecsim KOHUEeHTpaLuuto
Kncnopoga ysenm4utb go 0,9 Monb/n, a okcuga a3ota — 4o 1,2 Mmonb/n?

2. OnpepnenuTe, BO CKOJILKO pa3 N3MEHUTCH CKOPOCTb peakumn 2A + B = A2B, eCnm KOHUEHTpauUuio
BewlecTBa A yBesIMYNTb B 3 pa3a, a KOHUEeHTpaumuio Bewectsa B yMmeHbWINTL B 2 pasa.

3. Kak N3MEeHUTCS CKOPOCTb PeaKLUiA, MPOTEKAOLNX B MPSIMOM HanpaBJ/IEHUMN C y4acTUEM
ra3zoo6pasHbIiX BELLECTB NMpu YBEJNYEeHUN B 2 pa3a: a) AaB/eHUs B peakLMOHHOM cocyne; 6) obbema
peakLNOHHOW CMecn 3a CHeT BBeZleHUs UHEPTHOro rasa.

4. Kak Hago U3MeHUTb AaBneHune, 4Tobbl CKopocTb peakuun CO(r) + H20(r) & CO2(r) + H2(r)
yBenm4yunacb B 36 pas?

5. Kak n3aMeHunTCsa CKOpOoCTb XxuMmyeckonm peakumm 2NO(r) + O2(r) & 2NO2(r) ecaun: a)
KOHLIeHTpauuto okcuaa asoTa (ll) ysennynts B ABa pa3a; 6) o6bem cnctembl yBeNYNTL B 2 pa3a?

6. Bo CKOIbKO pa3 M3MEHATCH CKOPOCTM NpsaMoin n obpaTHon peakumn B cucteme C12(r) + 2HI(r) &
12(k) + 2HC1(r) ecnm yMeHbWINTb AaBsieHUe B CUCTeMe B 2 pa3a?

VI. 3agayn Ha XMMU4eckoe paBHoBecue.

Ons NnprBeAeHHbIX HNXKE PaBHOBECHbLIX CUCTEM COCTABbTE BbIPa)X€HUS CKOPOCTEN NPAMON 1
06paTHOWN peaKkUnin U KOHCTAHTbI XMMU4YeCKoro paBHoBecusi. O6bACHUTE, U3MEHEHUEM KaKUX
napameTpoB (TemMnepaTypa, AaB/eHNe, KOHLEHTPaLUMs NCXOOHbIX BELWLECTB U KOHLIeHTpaums
NPOAYKTOB PEAKLINN) MOXKHO CMECTUTb XUMMUYECKOe PaBHOBECUE C Liefiblo YBEIMYEHMS BbIX0aa
NpoAyKToOB peakunn. OTBET MOTUBUPYINTE Ha OCHOBaHUM nNpuHuuna Jle LWaTensbe.

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

2. N2(r) + 3H2(r) © 2NH3(r); AHO <0>
s
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3. H25(r) + 12(r) & S(k) + 2HI(r); AHO >0

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

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

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

KOHTpOJIbHbIE 3a4aHNA:

1. Boiyucantb TennoTy cropaHusa CO B kOk/M3. a3 cogepXxuT 10% Heroptoymnx npmMmecen.

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

H20(kp) ® H20(x), H20(r) ® H20(x).

3. Belyucnntbe TennoTy cropaHuna rasa B KIO>x/M3, coctosauwero n3 40% CO kK 60% H2 npwu
HOpPMaJibHbIX yCnoBuAX. Boga obpa3syeTcs B ra3006pa3HOM COCTOAHUN.

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

5. BblYUCAUTb TenaoTy ha3oBOro nepexoda rpapmMrta B asiMas, ec/im U3BEeCTHO, YTO CTaH4apTHas
3HTanbnusa obpasoBaHusa CO2 us rpacduTa paBHa: DH°06p. = - 393,5 k[>k/Mosb, CTaHAaApPTHasA
3HTanbnusa obpasosaHusa CO2 3 anmMasa paBHa: DH°06p. = - 395,4 k[>x/Monb

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

7. TennoTa cropaHus 3TaHa pasHa: DHX.p. = -1428,34 k[)x/M0J1b. Bbl4NCINTb CTaHZAPTHYIO
3HTanbnuto obpasoBaHma 3TaHa DH°06p.CH. Boaa BbigenseTcs B ra3oob6pa3HOM COCTOSAHUMN.

8. Mpu Kakon TemnepaType HACTYNUT TEPMOANHAMNYECKOE PaBHOBECKE B CUCTEME:

CuO(kp) + H2(r) ® Cu(kp) + H20 (x)?

9. BeluncnuTb sHepruio MNmbbca B peakumm: 2NH3(r) + 3/2 02(r) ® 2NO(r) + 3H20(x).

OI'Ipe,EI,eJ'IVITb npnHUMMNaJibHYO BO3SMOXHOCTb eé NMPOTEKAHNA NPU CTaHAAPTHbLIX YCJIOBUAX 1N NMPpK
500° C.

10. CkonbKo Tenna BblAennTcsa npu cropaHum 38 r CS27?
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CS2(r) + 302(r) = CO2(r) + 2502(r).

3agayu rno temamMm «OCHOBblI XUMUYECKOW KMHETUKN. XUMUYECKOE PaBHOBECUE»

1. CkopocCTb peakuuu npu Temnepatype 60°C paBHa 1 Mosib/A. Bbl4MCANTE CKOPOCTb 3TON peaKkLuumn
npu 30°C, TeMnepaTypHbIN KOIDPULIMEHT paBeH 3.

2. Ha CKONbKO rpaflyCcoB HY>XXHO YBEJINYUTbL TEMNepaTypy, 4Tobbl CKOPOCTb peakuun Bo3pocia B 27
pa3? TeMmnepaTypHbi KO3DOULMEHT paBeH 3.

3. MNMpwn TemnepaTtype 30°C peakuma npoTekaeT 3a 25 MuHyT, npm 50°C - 3a 4 MUHYTLI. PaccunTaTb
TeMnepaTypHbIN KOIDPULINEHT.

4. BO CKO/IbKO pa3 HY>KHO YBENYNTb KOHLIEHTPALIMIO BOA0OPOAa, YTOObl CKOPOCTb peakumm Mexay
BOJOPOJAOM M NOOOM BO3POCja B 3 pa3a?

5. BblYUCOUTb CPeaHIO CKOPOCTb peakuumn: A + B_= 2C.

HavanbHasa KoHueHTpauuna seulectsa A paBHa 0,22 mosb/n,a vYepes 10 ¢ 0,215 monb/n.

6. BO CKONIbKO pe3 yBeJIMYUTCA CKOPOCTb peakLmu rnpu NoBbllLieHUU TeMnepaTtypbl oT 150°C no
200°C, ecnu npu noBblleHUn TeMnepaTypbl Ha 10°C CKOPOCTb peakunn ysenn4uaach B 3 pasa?

7. Npun TemnepaTtype 20°C peakumnsa NpoTeKaET 3a 2 MUHYThLl. KakoBa MpPOAO/IXKUTENbHOCTb 3TON
peakuun npu a) _TemnepaTtype 0°C, 6) Temnepatype 50°C? TemnepaTypHbIN KO3HDADULIMEHT paBEH
2.

8. KOoHLIeHTpauunsa pearmpyowmx seulects B cucteme H2(r)_+I12(r)® 2HI(r) ymeHbwunnacob B 1,5
pa3a. Bo CKo/bKO pa3 yBennynaacb CKOPOCTb peakumn?

9. Kak U3MeHUTCSA CKOPOCTb MPAMON peakLunn Npu yBeJNYeHUN KOHLEeHTpaL My a3oTa B Tpu pasa?

N2 + 02 ®2NO.

10. Kak U3MEHUNTCA CKOPOCTb peakuun npu yesenndyeHun temnepatypsl oT 0°C go 100°C?
TeMnepaTypHbIN KO3(hPMUMEHT paBeH 3. [lepBoHavalbHasa CKOPOCTb peakLuun paBHa 5 Mosb/.

11. Kak nosnnsaeT yBennyeHme P n T Ha CMeLlleHne paBHOBECUSA B CUCTEMaX

2502 + 02 ® 2S03 + Q, DH_< 0;

4HCI + 02 ®2CI2 + 2H20 + Q, DH < 0;>
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2H20 ®2H2 + 02 -Q7?

12. B KakOM HanpaBJ/ieHUN CMeCTUTCS paBHOBeCMe B CUCTeMax

2CO(r) + 02(r) ®2C02, DH = - 500 k[;

N2(r) + 02 ®2NO(r), DH = 18 k[ x;

CO2(r) + C(TB) ®2CO(r) -Q

a) npwn OOBbILLIEHNN OaBJEHNA;

6) Npy NOHMXeHNN TemMmnepaTypbl;

B) npun yBean4eHnm KOHUEHTPauUunn NCXoAHbIX BELLECTB, KOHEYHbLIX NMPOAYKTOB peaKunn,

r) OpyY YMEHbLIEHNN KOHLIEHTPALIMW Pearupyouinx BeecTB?

3anayu ro Teme: «PacTBopbl U X XapaKTepUCTUKa»

1. CKoNbKO MNAANMANTPOB 85 % pacTBopa CEPHOM KUCOThI C MAOTHOCTbLIO 1,77 r/MA HY>XHO B3ATb
onsa npurotosnennsa 12 n 10 % pacTtBopa ¢ naoTHoCTbo 1,066 r/mn?

2. OnpepennTb MOJISPHOCTL pacTBopa, cogepxawiero 3,84 r cepHon KncnoTbl B 400 M pacTBopa?

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

4. Ha CKONIbKO rpaflyCcoB U3MeHsaeTcd t3amMep3aHusa 1 tkuneHmsa pacteopa 3TuneHrnmkona C2H602,
copepxawero B 100 mn Boabl 4 mona?

5. CKONbKO rpaMMoB 3TuneHrnmkona C2H602 Hago pacTBOpuUTb B 5 N1 BOAbI, 4HTO6ObI pacTBOp
3amep3an npu - 20 °C?

6. Kakne 13 nepeyncieHHbiX BEWECTB ABNSTCSA CUbHBIMUA 3/1eTPOAUTAMU: TMAPOKCUL Meau,
caxap, YKCyCHasa KMUC/IoTa , CoNiiHaa KUCAoTa, r’MApPoOKCUA Kanus, cynbdaT KasibUnUs, HATPAT InTus?

7. MokKaXxxnte gmccounaumio B BOLHOM pacTeBope crienyrowmnx sewecTts: H2S, NaOH, gpocgaT Kanus.

8. Onpeﬂ,enMTe, BblMaAeT 1IN 0CaaokK, eCJZin CMeLllaTb PaCTBOPbI:

1) Ca(NO3)2 n K2CO3? Hannwmnte NOHHO-MONIEKYIAPHbIE peaKkLnu.
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2) Ba(NO3)2 n K2S04? Hanmwmnte MOHHO-MOJIEKYNSIPHbIE peaKLuunn.

3) KNO3 n K2504? HanuwunTe NOHHO-MOJIEKYJISAPHbIE peakuum.

4) AgNO3 u KI? Hanuwmnte MOHHO-MONEKYNSPHbIE peakL K.

3anaym rno teme: «KOMMNIEKCHbIE COEANHEHUNST»

1. HanucaTb hopMysly KOMMJIEKCHOIO COeAMHEHMS, MOJIyYEHHOr0 U3 C/leAyLWNX BEWEeCTB:

NaF + AIF3 ®

2. OnpepennTb 3apsan U KOOPAWHALMOHHOE Yncno B coeanHeHnn: [Fe3+(CN)6]x.

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

4. HanucaTtb YpaBHeHne anccounaumnm KoMnJiekKCHoro coegnHeHma N Bblpa>xeHne KHecT.:
[Ag(NH3)2]Cl.

5. 3aKOH4YMTb ypaBHEHME peaKLnm 1 3anmcaTb ero B noHHoMm Buge: K3[Fe(CN)6] + FeS0O4 ®

6. HanucaTb (hopMyJly KOMMIIEKCHOIO COeANHEHUS: TeTpaHuTpuToanxnoponpuaat (lll) kanus.

BapunaHT 1.

1. Boibepute hopMynbIKpUCTaNNOrnapaToB:

1. K2503 2. 5n(NO3)2- 20 H20 3. NaOH 4. BaS-6H20

2.Xopollo pacTBopuMbIB Boae:(16)

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

3.HepacTBopuMbl B BOAE:

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

4.dopmMyna gns onpeneneHns MacCoBon 40JINBELLECTBA:

I.m=V/p 2.C=n/V 3. m(B-Ba) = m(p-pa)-m (Bogbl) 4.w = m(B-Ba)/ m(p-pa)
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5.®opmMyna Osa onpeneneHns MoJISPHON KOHLUEHTpaLUMBeLLecTBa:

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

6.B pacTBope conm mMaccon 150 rc MmaccoBon gonei BewecTea 10 % Macca conv paBHa:

1.150r 2.10r 3.7,5r 4. 5r

7.[ononHnTE rnpeasioxeHuns:

1. PacTBOpbI — 3TO ...

2. T'ngpaTHylo Teopuio pacTBopoB pa3paboTan 1887 roay ...
3. fnpgpaTtbl - 370 ...

4. Koa(hpurumeHT pacTBOPUMOCTHN NMOKa3bIBaET ...

5. HachbIlWEeHHbIN pacTBOp - 3TO pacTBop, ...

6. Mo arperaTHOMY COCTOSIHUIO pacTBOpbI BbIBAIOT ...
BapwuaHT 2.

1. Boibepute hopMynbIKpUCTaNNoOrnapaTos:

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

2.X0poLLOo pacTBOPUMbLIB BOLE:

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

3.HepacTBopumMbl B BOAE:

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

4 ®opmMyna aong onpeneneHus MOJ'IFIpHOI7I KOHUEHTpaunmneellecTBa:

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

4. w = m(B-Ba) / m(p-pa)
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5.0opmMyna gns onpeneneHnsa:MacCoBOn A0JIMBELLECTBA:

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

6.B pacTtBope conu maccon 250 rc maccoBon gosen BewectBa 10 % Macca conv paBHa:

1.15r 2.10r3.7,5r 4.25r

7. [dornonHuTe npenioXeHus:

1. PacTBOpUTENb — 3TO ...

2. PacTBOpeHMe - 3TO

3. C noBbilleHMeM TeMnepaTypbl PAaCTBOPUMOCTb ...

4. M'mppaTtauuns - 3To

5. HeHacbIWeHHbIN pacTBOp - 3TO pacTBop, ...

6. MpumMep razoobpasHoro pacTeopa - 3TO...

JTaNioHbl OTBETOBK TeCTOBOMY 3a4aHHUIO.

BapunaHT 1.

1.23

2.2,3

3.24

4.4

5.4

6.1

7.[onosHnTe nNpenioXeHus:
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1.PacTBOpPbLI - 3TO OAHOPOAHbIE CUCTEMbI, COCTOALLNE U3 PACTBOPUTENA U PACTBOPEHHOMO BELLIECTBa.

2. T'mpgpaTHyto Teoputo pa3paboTan B 1887 roay L. . MeHoenees.

3.F|/|u,paTb| - 3TO BeWleCTBa NepemMeHHOro coctaBa, O6pa3OBaHHbIe MOJIEKYJ1aMU BOAbl N
pacTBOpPEHHOIo BeLLeCTBa.

4. KoahpnumeHT pacTBOPUMOCTU NMOKasbiBaeT MacCy pacTBOpeHHOro sewecTtsa B 100 r
pacTeopuTens.

5.HachblWEeHHbI PpacTBOP - 3TO PACTBOP, KOTOPbIA COAEPXXMUT MaKCMMallbHOE KOJINYECTBO
pacTBOPEHHOrO BelecTBa Npu AaHHOW TeMnepaType.

6. Mo arperatTHoMy COCTOAHMIO PaCTBOPbI 6biBalOT XUOKNe, TBEpPAObIE N ra3oo6pa3Hb|e.

BapwuaHT 2.

1.1,4

2.1,4

3.1,3

6.4

7.[onosHUTe NpenioXeHus:

1. PacTBOpUTE/Ib — 3TO KOMIMOHEHT pacTBopa, nNpeobnagawowmin no obbemy 1 mMacce.

2. PacTBOpEeHMe - 3TO NpoLLEecC B3aMMOOENCTBMA PAaCTBOPEHHOMO BeLLLeCTBa C pacTBOpPUTENEM.

3. C noBbIlLEHMEM TeMMNepaTypbl PAaCTBOPMMOCTb MOBbILLIAETCS.

4. r'mapaTauust - 3To B3aMMOLENCTBME PacTBOPEHHOMO BellecTBa C BOOOMN.

5. HeHachbllLeHHbI PacTBOP - 3TO PacTBOP, B KOTOPOM MOXXET PacTBOPUTLCS elle Kakoe-n1mbo
KOMIMYeCTBO BellecTBa.
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6. Mpumep raszoobpasHoOro pacTeopa - 3TO BO3AYX.

3anayu no teme «OKUCINTESIbHO-BOCCTaHOBUTE/IbHbLIE MNPOLIECCHI U X XapaKTEPUCTUKA»

ypaBHFITb peakunn MeTOAO0OM 3JIEKTPOHHOIO 6anaHca, onpeanennTb 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. MnO2 + HCI ® MnCI2 + CI2 + H20

7.2Zn + H2S504 (koHu,.) ® ZnS04 + SO2 + H20

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

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

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

Bonpochbi rno teme: «CyLHOCTb rMapoin3a u ero KoJIMYeCTBEHHbIE XapaKTePUCTUKN»

1. O 4ém cBunaeTeNnibCTByeT MsMeHeHne OKpaCky JlakKMyCa B paCTBOpPaX HEKOTOPbIX conen?

2. B 4éM npuymMHa n3MeHeHnsa oKpacku nakmyca B pacTBopax KapboHaTa HaTpusa n xnopuna
antoMnHmnAa?

3. MNpuBegnTe NpMMepsbl CoONen, NogBepPraloLWnXca rmgponmniy 1) no KaTnoHy; 2) No aHMoHy; 3) no
KaTWUOHY M aHNOHY.

4. MNpvBeanTe NpUMepbl CoJiell, KOTOPble He MOTyT CYLLIEeCTBOBaTb B BOAHOM pacTBOpE.

5. MpuBeaunTe NprMMepbl CONe, KOTOpble He NMoABEPraoTCs rMaposn3y.

6. Kakyto cpefy MMeloT pacTBOpLI cneayrowmx conen: 1) cynbgaTa HaTpua; 2) HUTpaTa aMMOHUS; 3)
xnopuga kanus; 4) cyneupa Hatpus; 5) kapboHaTa HaTpua? HanuwmnTte ypaBHeHNA rmapoansa
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conemn.

7. MoXXHO 1 B pe3ynbTaTe B3aMMOOenCcTBMS pacTBopoB KapboHaTa HaTpus u xnopuaa xpoma(lll)
nony4ntb cynbdung xpoma(lll). Dante obocHOBaHHbIN OTBET.

8. MO)XHO /11 C MOMOLLbIO MHAMKATOPA JlaKMyca pPa3iMinTb PacTBOPbI: 1) HATpPaTa aJloMUHUS,
CUnKaTa HaTpus 1 cynbgaTa Kanus; 2) xnopuaa bapusa, kapboHaTa HaTpus 1 ocdaTa Kanus; 3)
HUTPaTa Kanus, cybdaTa HaTpUa 1 cynbduaa kKanma? Jante o60CHOBaHHbLIA OTBET.

9. Kakune npoueccbl OTHOCATCA K peakunam rmgposnsa?

10. OnpepennTe, KakMe N3 yKa3saHHbIX COJier NoaBepralTCca rmaponnsy, U Kakasa dopma rmaposmnsa
(MpocTon, CTyneH4YaTbli, MOAHbLIN) UMEET MeCTO B KaXAOM KOHKPETHOM cClyyae:

a) K2C0O3, 6) Na2S, B) FeCl3, r) NH4NO2, p)Al2S3, e) KCl.

HanuwmnTe NoHHbIE 1 MONeKYyIsipHble YpaBHEHUS COOTBETCTBYOLWMX peakunin. Onpenennte
peakuuio cpenbl.

11. Kakyto peakuuto cpeibl UMeT pacTBOpPbI CeAyoLWnNX CONen:

a) NaNO3, 6) NH4CNS, B) NaCN, r) CuS0O4, pn) NH4NO3?

O6bSACHUTE NPUYNHY M HANULWNTE NOHHbIE U MOJIEKYJISIPHbIE YPAaBHEHUA COOTBETCTBYIOLLMX
peakuuii. YKa)kute caydan n opmy ruagposmsa.

12. OnpepennTte, Kak CMeCTUTCS paBHOBECME B peakummn rmaponmsa cysbdaTa Xxpoma npu
npubaeneHun: a) KNCNoThbl, 6) Wenoydu, B) cynbdaTa HaTpuUS, ) KapboHaTa HaTpus, o)xnopuaa
LWHKa.

13. O6BbACHMTE NOHATUSA KOHCTaHThI U CTeNeHU rnaponmsa. Kakne akTopbl BANAIOT Ha CTeMNeHb
rmgponusa?

14. OnpepennTe, Kakas N3 yKasaHHbIX CONle rmaponmnsyeTcs B 60sblUen CTeNeHn:

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

15. Bbl4ncanTe KOHCTaHTY rmaponmsa propmaa Kanms, onpegenmTe CcTeneHb rmapoamsa 3Ton Coam
B 0,01M pacTtBope n pH pacteopa. (KHF=7-10-4). OTtBeT: 0,14-10-10; 3,7; 4-10-5; 7,6.

16. Mpwn cnmBaHum BoaHbIX pacTBopoB AlICI3n Na2S obpa3yeTcs ocafok rugpokcnaa aJloMUHUA n
BblAenseTcs ras. Hanmwure MonekynsapHoe u NOHHO-MOJIEKYIIpHOE YpaBHEHUS COOTBETCTBYOLLEN
peakuun. Kak nokasaTb, 4TO B 0OCajKe rmapoKcu ajltoMMHUSA, a He cynbgpua?
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17. OnpepennTe COOTHOLWEHNE KOHCTaHT U CTENEHN FMAPOAN3a cynbdunaa HaTpusa gna nepson 1
BTOpPOW cTyneHen. MI3aMeHeHneM KOHLLeHTpaLuun MoXKHO npeHebpeys (,). OTBeT: 6:106, 2,45:103.

3anayu ro Teme «3/1eKTPOJIN3 PacTBOPOB U pacrijiaBoB»

1. CoCcTaBUTb CXeMy 311eKTPoM3a pacTeopa ZnS04: a) € yrosibHbIM aHoA0M, 6) C MeHbIM aHOA40M.

2. No4vyeMy Weno4yHble MeTasslibl HENb3S NONYYUTb INIEKTPOJSIN30M PacTBOPOB UX conen? OTBeT
MOTUBMPOBATb NPMMEPOM JIEKTPOIN3a PacTBOPOB.

3. CocTaBuTb CXEMY 3JIeKTPOSM3a pacTBopa 1 pacniasa MnCl2.

4. CoCcTaBUTb YpaBHEHMS NPOLIECCOB, MPOTEKaLWMX Npn 31ekTpoanse pacnnasos NaOH u NiCl2 ¢
HEepPacTBOPUMLIMU 3J1IEKTPOAAMU.

5. CocTaBnTb CxeMbl 371eKTPOoaM3a BoAHbIX pacTBopoB HCIl n Pb(NO3)3 ¢ xene3HbiM aHOO0M.

3agayu rno Teme «Koppo3visi MeTassioB»

1. Kakme npouecchl NONAYT Ha 3/1IeKTpoAax rasibBaHNYECKOro 3/IeMeHTa Npu KOPPO3Un KenesHoro
NIUCTa Ha Bo3ayxe?

2. Kakune npouecchl NonayT Ha 31eKTpodax rajibBaHMYeCKOro 3JieMeHTa, paboTatollero Ha Bo3gyxe
Npu KOPPO3UN XKENE3HOro IMCTa C MeaHbIMK 3aK/ienkamMun?

3. CoCcTaBUTb CXEMY rasibBaHM4eCKOro asieMeHTa, obpasyoLerocs Npyu Kopposnu getanen n3
crniaBsa »kesnes3a ¢ genonspusatopom: H20 + SO2.

4. B KakoM cnyvyae Koppo3usi xenesa byaet npomcxoauTb BbicTpee: Npyu HapyLWeHU NOKPbITUS
JY>KEHOr0 UM OLMHKOBAHHOI 0 )kenesa? MNpueecTn cxeMy paboTbl MUKpOrasibBaHoMap.

5. CocTaBbTe 3/1IeKTPOHHbIE YPAaBHEHMS MPOLECCOB KOPPO3MM »KeJie3a, HaX0AsLLErocs BO B/aXKHOM
BO3YyX€E B KOHTAKTE C XPOMOM.

6. Kakne npouecchbl I'IOI7I,EI,yT Ha 3N1eKTpoAaX raJibBaHNYE€CKOro aJs1IEMEHTa MNP KOPPOo3nnm
HNUKEeNNPOBaAHHbIX neTanen c KNCNOpPOAHbIM OAEeNOJIAPN3aTOPOM MNP HapyLleHnn I'IOKprTI/Iﬂ?

7. CoCTaBUTb CXeMy rasibBaHU4YE€CKOro asieMeHTa, 06pa3yloLerocs npmM Koppo3mm cnasa LnHKa ¢
Meablo. [lenonapmsaTopom CiyXuT anektTponnT: H20 + CO2.
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8. CocTaBMTb CXeMy rajibBaHW4YeCKOro 3fieMeHTa, paboTatoLlero npyu KOPpPo3nn OLLMHKOBAHHOMO
»Kenesa C KMCopoaHbIM Aernosspru3aTopoM. HanncaTb ypaBHEHMS MPOLLECCOB Ha 3/1eKTpoaax.

9. Kakue npoLecchl NonayT Ha 3NeKTpoax rajlbBaHMYE€CKOro 3JIeMeHTa, paboTatoLero npu
KOppO3uUKN NpoTeKTopa Ha CTaJlbHOM Kopnyce?

10. Kakune npouecchl FIOIZ,D,yT Ha 3/1eKTpoAdaX raJlbBaHN4YeCKOro asieMeHTa npun Kopposnn
CBMHLOBOro kabena non oencremem 6ny>K,u,a+ou_|,|/|x TOKOB?

3anayu no Teme «ObLyMe cBoOViICTBa MeTasisioB"

1. CoCcTaBUTb 3N1EKTPOHHYIO hopMyny MapraHua. OnpenennTb Ba€HTHOCTb U CTEMEHb OKUCIEHUS.
Ha ocHOBaHWUKM BaNe€HTHOCTU COCTaBUTb POPMYJibl OKCUOO0B N ruapokcuaos Mn. Onpenenntb nx
KWCNOTHO - OCHOBHOW XapaKTep.

2. Kak npet pacteopeHue MmarHus B kucnotax HCl, HNO3(pa36.)? HanucaTb ypaBHeHMe peakuum.
0O6ocHoBaTb KO3hmumeHThl. PaccynTaTbh DG peakumn. YKazaTb HanpaBaeHHOCTb MPOLLECCOB.

3. HanncaTtb peakuuto, MoaATBEP X AAIOLLYIO OCHOBHble cBOWCTBa MnO.

4. 3aKOHYNTb ypaBHeHue peakumn: CoCl3 + SnCl2 ®. YpaBHATb MeTOA0M 3J1eKTpoHHOro 6anaHca,
onpegenutb TN OBP.

5. HanucaTtb peakyuto Bzanmonenctens: [Ag(NH3)2]Cl + NaOH ®. 3anucaTb eé B NOHHOM BUAeE.
Ha3BaTb KOMMNJIEKCHbIE COEANHEHWNS, ONPeaennTb 3apsan KoMnaekcoobpasoBaTens u
KOOPAWHALMOHHOE YNC/I0 AaHHbIX COeANHEHUN.

Bonpochl K 3K3aMeéHy nNo XxmMum

1. OCHOBHBbIE KJlaCCbl HEOPraHMYECKNX COeaNHEHNN, KNacCndukauns, onpenesneHns.

2. Okcunpgbl, Knaccngpukaumsa, nonyyeHuve, CBOWCTBA.

3. Kucnotsl, Khaccngmkaumsa, noayyeHuve, CBOWCTBA.

4. Tnapokcuabl, kKnaccngpumkauma. OCHoBaHUSA, NoJy4YeHue n CBONCTBA.

5. AMOTepHbIe TMAPOKCUAbI, MOJIyYeHne, CBONCTBA.

6. Conu, Knaccudmrkaums, nosy4yeHne, CBONCTBA.

7. Mepuognyecknin 3aKoH N nepmogmyeckas cuctema anemeHtos [1.11. MeHgeneesa.
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8. CTpoeHune aToMa, OCHOBHbIe MOHATUA N onpeneneHusa. Teopua H.bopa. MpuHuwnn
HeonpeneneHHoCcTwU MenseHbepra.

9. Y4yeHMe 0 KBaHTOBbIX Yncaax. MpMHUMN HanMeHbLUen sHeprun (NpaBnao KnedkoBCKoOro).
MpuHuwnn Maynn.

10. MpaBuna 3anosiHeHUa opbuTanen s3NeKTPoOHaAMM.

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

12. NoHaTne 06 3HEepPrumn NoHM3aLUmMn, SHEPTUN CPOLACTBA K SNIEKTPOHY U 3N1IEKTPOOTPULLATENBHOCTH.
3aKOHOMEPHOCTU UX N3MEHEHUS.

13. Teopusa KoBaneHTHON CBA3W Jiblouca. NMoHATME O BaJIeHTHOCTN.

14. Obpa3oBaHmMe xuMn4eckom cesisn. OCHOBHblE NapaMeTpbl MOJIEKY .

15. CBoncTBa KOBAJIEHTHOWN CBSA3W.

16. lMoHATME 0 CUrMa U NN CBA3SAX, KpaTHbIe CBA3N.

17. JOHOPHO-aKLEeNTOPHbIA 1 0BMEHHbIN MexaHU3Mbl 06pa3oBaHUSA KOBAIEHTHOW CBA3M.

18. Mmbpuamnsaumsa aToMHbIX opbuTanen. Buabl rubpuavsaumu.

19. loHHa4a cBA3b.

20. BogopoaHas cBs3b.

21. MeTannn4yeckas cBsi3b.

22. CKOpPOCTb XMMUYECKOW peakuum n hakTopbl BAUSAOLIME Ha Heé. 3aKOoH AeNCTBYIOLMX MaccC.

23. Teopus akTuBaLmn. AKTUBUPOBAHHbLIN KOMMJIEKC.

24. MoHATMe 0 KaTanm3e N KaTaamlaTopax. AKTUBATOPbI, MHIMBMTOPLI, KaTalnTnyeckme sabl. TUMbl
KaTaJMTUYECKNX peaKLnn.

25. HeobpaTumMmble n obpaTuMble NpoLLecChl. 3aKOoH AeNCTBYOWNX Macc Ana 0bpaTuUMbIX peakLumn.

26. CMelleHne xuMmnyeckoro pasHosecus. MpuHunn Jle LWaTenbe. BansHne KoOHUEHTpauuu,
JaBJIeHNs U TeMnepaTypbl HA COCTOSIHME paBHOBECUS.
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27. TennoBble 3PPEKTbI XUMNYECKUX PeaKLUUN. DK30- N IHOOTEPMUYECKNE peaKL MW, DHTaNbMNS.

28. TepMOXuMMYeCKMe 3aKOHbI N CN1edCTBUA U3 HUX.

29. OHTponusa n saHeprua MN'mbbca (n306apHO-N30TEPMUNYECKUIA NOTEHLMAN) CUCTEMBI.

30. PacTBOpbI, Kiaccudpukaums.

31. PacTBOpPMMOCTb BeLLeCTB B BoZe. 3Tanbl pacTBOpeHusd. NmapaTtayna n cosbBaTtauus.

32. Cnocobbl Bblpa>keHNsA KOHLLEHTpaLnmM pacTBOPOB.

33. Teopus 3}'IeKTpOJ'II/ITI/I‘-IeCKOIZ auccoumnanmm, ee 0OCHOBHbIE MNOJIOXKeHUA. PaKTopbl, BAUSAOLLLME Ha
INEKTPONNTUHECKYIO gnccounaunto. CTeneHb guccoumauunn.

34. Cnabble U CMNbHbIE 31eKTPOINTLI. CBOMCTBA PAaCcTBOPOB CiabbiX 3/IEKTPOSINTOB. 3aKOH
pa3baBneHusa OcTBanbaa.

35. dnekTponnTmnyeckasa auccoumnauns soabl. BooopoaHbii noka3aTens.

36. bygepHble pacTBopbI.

37. CeoncTtBa pacTBOpOB cnabblix anekTponnTos. lNponsseneHne pacTBOPMMOCTH.

38. Peakuuun obmMeHa B pacTBoOpax 3/IEKTPOJSIMTOB.

39. MoHATME 0 r1MaposIn3e Coen.

40. KoMnnekcHble coeguHeHns. Peakunn komnnekcoobpasoBaHud. KoopaonHaunoHHasa Teopus A.
BepHepa.

41. Tuneol KOMI'IJ'IeKCOO6pa3OBaTeJ'IeIZ n NuraHgos, KOoOpAaMHaUMOHHOe 4Yncsio. HomeHknaTypa
KOMMJIEKCHbIX COeAUHEHN.

42. OcMoc, ocMmoTunyeckoe agasrneHue. Ouddy3na. 3akoH BaHT-Iodda.

43. Npou3seneHne pacTBOPUMOCTN.

44, OKNCNNTENIbHO-BOCCTAaHOBUTEJIbHbIE peakunn. NMoHATME O CTENeHU OKNCIeHNA U NpaBuia
onpependwouine eé.
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45, OcHOBHble nonoxeHusa Teopun OBP. TUNUYHbIE OKNCUTENN U BOCCTaAaHOBUTENN. OKUCINTESIbHO-
BOCCTaHOBUTESIbHasA ABONCTBEHHOCTb.

46. Knaccudunkauma oKUCINTENbHO-BOCCTAHOBUTENIbHbLIX peakLuni.

47. MeToamnka coctaBneHuns OBP: meTop anekTpoHHoro 6anaHca n MeTod 3N1€KTPOHHO-UOHHOIO
6anaHca.

48. INEeKTPOSN3, ero CywHoCTb. 3akoHbl Papages. NpakTnyeckoe NpUMEHEHNEe 3/1eKTposIn3a.

49. O6u e CBOMCTBa METAJIIOB: TUMbl KPUCTAIIMYECKUX PELLETOK, XUMMUYECKMEe CBOCTBA.
XuMmnyeckme CBOMCTBa METAJIIOB M1aBHbIX U MOBOYHbLIX NoArpynm.

50. Koppo3usa meTtannos n crnocobul 6opbbbl € HeR.

51. O6wme cBonNCTBa HEMETANOB: (PMU3MHECKME U XUMNYECKNE.

0>0>

7.4. MeToamnyeckue MaTepuasnbl, onpeaensiowme npouenypbl OLeHMBaHUA 3HAHUM,
YMEHMUMN U HaBbIKOB, M ONbITa AEeATEJIbHOCTU, XapaKTepu3ylowux 3Tanbl (pOpMUpoOBaHUA
KOMMNEeTeHLUun

TpeboBaHuA K HANUCAHMUIO A OoKNaga

MpoOyKT camocTosTeNnbHOM paboThl CTyAeHTa, NPeACTaBASAOLWNA cOBO KpaTKoe U3N0XKEeHNE B
MMNCbMEHHOM BUAE NOJIyYEHHbIX pe3ysibTaToB (y4ebHO-nccnenoBaTeslbCKON) TEMbI, Foe aBTop
pacKpbIBaeT CyTb Uccrengyemon npobriemsl, NPUBOANT Pa3sINdHbie TOYKN 3PEHNSA, @ TaKXe
cobCcTBEHHbIE B3rN1A4bl Ha HEEé.

[Joknap Ao/mKeH B6blITb CTPYKTYPUPOBaH W BKJOYaTb pa3fesibl: BBeAeHNe, OCHOBHAsA 4acCTb,
3aKJIl04EHME, CMUCOK NCMOJIb30BaHHbIX UCTOYHMKOB. B 3aBUCMMOCTU OT TeMaTUKK pedepaTa K HEMY
MOryT 6bITb OhOpPMIIEHDBI MPUJIOXKEHUNS, COAEPXKALLUME AOKYMEHTbI, WAMOCTPpaummn, Tabnuubl, CXeMbl U
T.0. O6béM poknaga - 10-15 cTpaHuUL MevYaTHOro TeKCTa, BKAOYaa TUTYJIbHbIA JINCT, BBEAEHUE,
3aKJilo4eHme N CNUCOK NnTepaTypbl.

3agavyamum goksiaga ABNATCA:

1. PopMupoBaHME YMEHNIN CaMOCTOATENbHON PaboTbl C NICTOYHUKAMUN NUTEPaTYpPbI, NX
cucTemaTmsauus;

2. Pa3BuTME HAaBbLIKOB JIOTMYECKOr0 MbILLJIEHUS;

3. YrnybneHne TeopeTndeckmx 3HaHU no npobaeme nccnenoBaHus.
Mpu oLeHKe JoKNaZa UCNOoJb3YIOTCS Cnenyolme Kputepumn:

- HOBM3HA TEKCTa;

- 060CHOBAHHOCTb BblibOpa UCTOYHUKA;

- CTeneHb PacKpbITUS CYLHOCTM BOMPOCA;

48/59



- cobnoageHna TpeboBaHU K 0hopMIIEHNIO.
KpuTepuu oueHuBaHusa poknaaga

OTMeTKa «OTJINYHO» - BbINOJIHEHbI BCe TpeboBaHMS K HaNUCaHMIO 1 3allMTe OoKana: 06o3HayYeHa
npobsema n obocHoBaHa eé akTyasIbHOCTb, CAENIaH KPATKUIA aHaIN3 Pas3/IMyHbIX TOYEK 3PEeHUs Ha
paccMaTpuBaeMyto npobsemy 1 NOrM4HoO n3sioxxeHa cobCcTBEHHAA No3uLKUs, cHOpPMyIMPOBaHbI
BbIBO/bl, TEMA PACKPbITa NOJIHOCTbIO, BblAep>XaH 06bEM, AaHbl NPaBUJIbHbIE OTBETHI Ha
DOMOJIHUTESIbHbIE BOMNPOCHI.

OTMEeTKa «XOPOoLLUO» - OCHOBHble TpeboBaHWSA K AOKaAy U ero 3alluTe BbiNOoJHEHbI, HO NPY 3TOM
DonyLleHbl Hef04éThl. B YaCTHOCTU, UMEITCSA HETOYHOCTU B U3JIOXKEHUW MaTepuasa, oTCyTCTByeT
Jlornyeckasn nocsiefoBaTesIbHOCTb B CY)XAEHUAX, He Bblaep>XaH 06bEM AoKnada, uMerTca
ynyLieHns B oQoOpMJIEHUN, HE OOMYCKAEeT CyLIEeCTBEHHbIX HETOYHOCTEN B OTBETE Ha
[OMOJSIHUTEJIbHbIN BOMPOC.

OTMeTKa «y[LOBJIETBOPUTEJIbHO» - UMETCS CyLLeCTBEHHbIE OTCTYMJIEHUS OT TpeboBaHUN K
HamnucaHuio Aoknaga. B yacTHOCTM, TeMa OCBeLLeHa NNLWb YaCTUYHO, AONYLLEHbl (haKTUYecKme
oWNBKN B copep>xaHUn JokNaga Ui npu oTBeTe Ha AOMNOJIHUTESIbHblE BOMNPOCHI, BO BPEMS 3aLUMThI
OTCYTCTBYET BbIBOA.

OTMeTKa «HeyOB/IeTBOPUTESIbHO» - TEMA A0KJ1alla He packpbiTa, 06HapyXMBAeTCS CyLleCTBEHHOe
HernoHuMaHue npobnemsbi.

TemaTurKa [OKa[oB BblAAETCS NpernogaBaTesieM, U CTYAeHT BbibMpaeT TeMY CaMOCTOSTE/IbHO B
TeyeHune nepsbIX ABYX HedenNb 0byyeHus.

KpuTepum oueHKM 3HAaHMHN Ha dK3aMeHe

JK3aMeH MO)XXeT NMpoBOANTbLCA B pOpMe YCTHOro onpoca no éunetam (Bonpocam) nnun 6e3 buneTos,
C NpeaBapuTenbHON NOAroTOBKOM Uan 6e3 NoaAroToBku, Mo YCMOTPEHUIO npernogaBaTens.
JK3aMeHaTop BNpaBe 3aaBaTb BONPOCHI cBepx buneTa, a Takxe, MOMMMO TeOpPETUYECKMX
BOMPOCOB, AlaBaTb 3aa4uM No NporpamMMe AaHHOIro Kypca.

DK3aMeHaLMoHHble BuneTbl (BONPOCKI) YyTBEP)XAAOTCSA Ha 3acedaHnn Kadeapbl U NOANMNCLIBAOTCA
3aBeaylowmM Kagenpon. B bunete 0o/mKHO cogepxaTbCs He 6bonee Tpex BonpocoB. KomnnekT
3K3aMeHaUWOHHbIX B1neToB No AUCUUNINHE OO/KeH coaep»xaTb 20-25 6uneTos.

SK3aMeHaTop MOXeT MPOCTaBUTb 3K3aMeH 6e3 onpoca nan cobeceioBaHNsA TeM CTyAeHTaM,
KOTOpPble aKTUBHO Y4aCTBOBaIN B CEMUHAPCKUX 3aHATUAX.

OTMeTKa «OTJ/INYHO» - CTYAEHT riyboKo U NPOoYHO YCBOWJ1 BECb MPOrpaMMHBbIN MaTepuan,
ncyepnblBatolle, NocsefoBaTeNbHO, FPAMOTHO M JIOFNYECKN CTPOMHO ero n3saraeT, TECHO
yBA3bIBAET TEOPUIO C NPaKTUKON. CTyeHT He 3aTPYAHSeTCs C OTBETOM Npu BUAOU3IMEHEHUN
3a4aHus, cBo6OAHO cripaBsisieTcs C 3af4a4aMu, 3afaHUAMN N APYTMMN BUAAMU MPUMEHEHUS 3HAHUNA,
MoKasblBaeT 3HaHUA 3aKOHOA4ATeNIbHOM0 U HOPMATUBHO-TEXHNYECKOr0 MaTepmnanos, NpaBusibHO
obocHoBbIBaeT NMPUHATLIE pelleHna, BnageeT pa3HOCTOPOHHNMMUW HaBblKaMW U MpneMamMin
BbIMOJIHEHUSA MPaAKTUYECKMNX paboT, obHapyXMBaeT yMeHMe caMoCToATeNIbHO 0606WaTh 1 U3naraTb
MaTepuman, He gonyckas ownbok.

OTMeTKa «X0pOoLOo» - CTYAeHT TBEP0 3HAET NPOrpaMMHbI MaTepuas, rPaMoTHO U MO CyLLEeCcTBY
N3saraeT ero, He J0MNyCKaeT CYLIEeCTBEHHbIX HETOYHOCTEN B OTBETE Ha BOMPOC, MOXET MPaBUJIbHO
NMPUMEHSATb TEOPETUYECKIME MOJIOXKEHUSA 1 BllageeT HeobXoANMbIMU HAaBbIKaMy NPW BbIMOJIHEHUN
NPaKTUYECKNX 3aaHWiA.

OTmeTKa «yOoOBNETBOPUTEJSIbHO» - CTYOEHT YCBOWUJ1 TOJIbKO OCHOBHOW MaTepunals, HO He 3HaeT
OTAeNbHbIX AeTanen, JOonyCcKaeT HETOYHOCTU, HEeLOCTaTO4YHO NMpaBusibHble (POPMYSIMPOBKMU,
HapylwaeT nocsieaoBaTesIbHOCTb B U3J1I0KEHNWN MPOrpaMMHOro MatTepmasjia U UCMblTbiBaeT
3aTpyOoHEHNA B BbIMOJIHEHNN NPaKTUYEeCKNX 3a4aHunn.
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OTMeTKa «Hey0BNETBOPUTENBHO» = CTYAEHT HE 3HAET 3HAYUTESIbHON YaCcTn NPOrpamMMHOro
MaTepuana, AoNyCKaeT CyLlecTBeHHble oWwnbkn, ¢ 6onbINMN 3aTPYAHEHUAMU BbINOJAHSAET
npakTmnyeckme paboThi.
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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/libdata.php?id=2100048756

FnuHka, H. J1. O6wasa xumns : y4ebHuk ans sysos / H. J1.
FnuHKa ; nop pepakuven B. A. Monkosa, A. B. babkoBa. —
20-e n3g., nepepab. n gon. — MockBsa : i3gaTensCcTBO
KOpanT, 2025. — 717 c. — (Bbicwee obpa3oBaHme). — ISBN
978-5-534-19092-2. — TeKCT : 3N1eKTPOHHbIN //
Obpa3oBaTenbHasa nnaTdopma OpanT [canT]. — URL:
https://urait.ru/bcode/569090

https://urait.ru/bcode/569090

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

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

https://urait.ru/bcode/569090
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8.3. NHcbopMaLMOHHO-TEJIEKOMMYHUKALMOHHbIE pecypcbl ceTn «MIHTepHeT»

Znanium.com. ba3oBasa Konnekumsa : 3eKTPOHHO-6ubnnoTeyHaa cuctema : cant / OO0 "Hay4Ho-
nsgatenbckuin ueHTp UHdppa-M". - Mocksa, 2011 - - URL: http://znanium.com/catalog (naTa
o6HoBneHMA: 06.06.2019). - Pexxum gocTyna: oas 3aperucTpmp. nosib3oBaTtesnen. - TekcT:
3NEKTPOHHbIN. ®PoHA DBC hopMmpyeTCsa C y4eTOM BCeX U3MEHeHNI obpa3oBaTesibHbIX CTAaHAAPTOB U
BKJIt0OYaEeT y4ebHuku, yyebHblie nocobus, YMK, MoHorpadgumn, aBTopedepaThl, AuccepTaunm,
3HUMKIONeann, CoBapu U CNpaBoYHUKN, 3aKOHO4ATE/IbHO-HOPMaTUBHbIE OOKYMEHThI,
crneuvanbHble Nepuoanyeckmne n3gaHusa n n3gaHus, BbiNyckaeMble n3gaTtesibCTBaMu BY30B.
http://znanium.com/catalog/ IPRBooks. ba3oBas KONNEeKUUSA : 3NIEKTPOHHO-bnbnmnortedyHas cucrtema :
canT / ObwecTBO C OrpaHNYeHHON OTBETCTBEHHOCTLIO KoMnaHua "An MNMn Ap Megmna". - CapaTos,
2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum goctyna: ons 3apeructpup.
nosib3oBaTesien. - TeKCT 3/IEKTPOHHbLIN. ABNAETCHA pacnpocTpaHeHHbIM obpa3oBaTebHbIM
9NEKTPOHHbIM PecypcoM Ans BbICLUUX N CPeAHUX CneunanbHbiX y4ebHbiX 3aBeaeHnn, Hay4yHo-
nccnefoBaTeNbCKUX MHCTUTYTOB, Ny6nnyHbIX 6ubnnoTtek, npnobpeTatowmx KOpnopaTUBHLIA AOCTYN
Ons ceomx obyyvatowmxcs, npenogasatenen n T.4. 3bC BkaoYaeT y4ebHyo 1 Hay4yHY0 nutepaTypy
Mo HanpaBJIeHNSAM NOAMOTOBKU BbICLLEr0 1 CpeaHero npogeccnoHanbHoro obpasoBaHus.
http://www.iprbookshop.ru/586.html 9bC «KoHcynbTaHT cTyaeHTa». Konnekuma ApxuTekTypa 1
CTPOUTENBLCTBO : CTyAEeHYeCKas 3NeKTpoHHaa bubnumnoteka : cant / OO0 «MonuTexpecypc».
DNeKTpoHHasa bubanoTeka TexHNnYeckoro Bysa. - MockBa, 2012. - . - URL:
http://www.studentlibrary.ru/catalogue/switch_kit/x2016-019.htm|?SSr= - Pexxum gocTyna: gns
3aperucTpup. Nnosb3oBaTenen. - TEKCT 3/IEKTPOHHbIN. ABNSETCS 3/1eKTPOHHOK BubnnoTevHom
cuctemon (3bC), npepocTaBasatoWen 4OCTyN Yepes ceTb IHTepHeT K y4ebHOM nuTtepaType n
JOMNoSIHUTENIbHLIM MaTepuanam, NnpuobpeTeHHbIM Ha OCHOBAHUUN NPSAMbIX 40rOBOPOB C
npasoobnagatenamu. NoAHOCTbIO COOTBETCTBYET TpeboBaHUAM hefepasibHbIX FOCYAapCTBEHHbIX
obpa3oBaTesibHbIX CTaHOAPTOB TpeTbero nokosieHns (ProcC BO 3+) K koMmnnekToBaHMO 6ubnnoTex,
B TOM YMCJie DNEeKTPOHHbIX, B YacTu hopMmnpoBaHns OHLOB OCHOBHOW N AOMNOAHUTENbHOMN
nutepaTypsbl, ona CNo, BO u acnupaHTypsbl.
http://www.studentlibrary.ru/catalogue/switch_kit/x2016-019.htmI?SSr= HaunoHanbHas
3/1eKTpOHHasa bubnmnoTteka (HIB) : hbepepanbHas rocyaapcTBeHHass UHPOPMaLMOHHAsA CUCTEMaA
CanT / MMHUCTEepPCTBO KyNbTypbl Poccuinckon degepaummn, Poccunckasa rocygapcreeHHas
bubnnoteka. - Mockea, 2004 - - URL: https://H36.pdh/. - Pexxum pocTtyna: gna saperncTpup.
nonb3oBaTenien. - TEeKCT: 3IeKTPOHHbIN. HIB - npoekT Poccuinckom rocygapcrteeHHon 6ubnmnotekn.
HauuHas c 2004 r. MNpoekT HaunoHanbHas anekTpoHHasa 6ubnmnoteka (HIB) pa3spabaTbiBaeTcs
BEAYLLUMMMN POCCUNCKUMUN BnbanoTekamm npm nogaepxxke MMHnUCTepcTBa KysabTypbl POCCUNCKON
®epnepaumn. OcHoBHas uenb H3B - obecneunTtsb cBOBOAHLIM AOCTYN rpaxgaHaMm Poccuinckom
defepalmn KO BCEM U3[AAHHbIM, N30aBaeMbIM U XPaHALLUMCS B POHAAX POCCUNCKUX BubnnoTek
N30aHMAM N HaYYHbIM paboTaM, - OT KHMXXHbIX MaMATHUKOB UCTOPUN U KYNbTYpPbl, O HOBEMLLINX
aBTOPCKUX NponsBeaeHuin. B HacToslee Bpems npoekT H3b Bka4vaeT 60nee 1.660.000
3/IEKTPOHHbIX KHUT, 6onee 33.000.000 3anuncen katanoros. https://H36.pd/ dnekTpoHHasn
bnbnnoTteka: bubnmoTeka anccepTaunn : canT / Poccminckasa rocypapcTteeHHasa bubnmoTeka. -
MockBa : PI'b, 2003. - URL: http://diss.rsl.ru/?lang=ru. - Pexxum gocTyna: ans 3aperncrpup.
nosib3oBaTenen. - TEKCT: 3IEKTPOHHLIN. B COOTBETCTBMM C NpUKa30M reHepasbHoOro gupekrtopa PIb
Ne 55 01 02.03.2012 r. nonb3oBaTesiaM BUpTyanbHbIX YMTaNbHbIX 3a/10B pa3peweH 3AKA3 Ha
rnevyaTb MNOJIHbIX TEKCTOB AnccepTauun n3 36/ Prb. Mpu nepsom obpalieHnn K pecypcam 361 PI'b
HeobX0AMMO NPONTM PerncTpaLmio B BUPTYalbHOM YnTanbHOM 3ane PIB.POCCUNCKAS
HALUWMOHAJNIbHAA BUBJIMOTEKA (PHB) : canT / Poccnnckasa HaunoHanbHasa bubnmorteka. - MockBa :
PHB, 1998. - URL: http://nlr.ru/. - Pexxum focTtyna: Ana 3aperucTpup. nonb3osaTenien. - TEKCT:
3NEeKTPOHHBIN. "... 0Ha N3 KPYMHENLINX B MUpPE 1 BTOpasa No BeanymHe oHA0B B Poccuinckom
defepaumn - CAY>XUT POCCUNCKON KYNbTYpe N HayKe, XpaHUT HaLMOHaJIbHYIO NaMATh,
CNocobCTBYET NPOCBELLEHMIO HAaCeNALWNX POCCUIO HAPOAOB U PacnNpPOCTPaHEHNIO NAEN ryMaHn3Ma.
... B hoHpax bnbnnotekn xpaHutcsa 6onee 38,6 MsH 3K3. NPOM3BEAEHUI MeYaTUN N UHbIX
WHOPMALMOHHbBIX PECYPCOB, B TOM YUCE N HA 3NIEKTPOHHbLIX HOCUTENSAX, AOCTYMHbIX LUMPOKOMY
Kpyry nonb3oBaTtenen. ExxerogHo PHB nocewaeT okono 850 ThIC. YnTtaTenen, KOToOpbIM BblOaeTCA
00 5 MJIH U30aHn, K ee 3NeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebiie 10 MAH yhalleHHbIX
nonb3oaTtenen. ... CoxpaHas KyJbTYPHYIO N NCTOPUNYECKYIO MPeeMCTBEHHOCTb, BEPHOCTb
6nbnmoTeyHbIM TpaanuLUmMaM, 3a50XKeHHbIM elle B MnepaTopckon MNybnnyHon 6ubnnoteke, PHB
cerogHsl — COBpeEMEeHHoEe NMHOPMaLIMOHHOE yyYpexxaeHne, OCHalleHHoe HOBENLWUM 0bopyaoBaHNEM
1 CBOEBPEMEHHO OTBeYatlolee Ha HaCyLHble BbI30Bbl BpeMeHW." (unTaTa ¢ canTa PHB:

e

52/59



http://nir.ru/nir_visit/RA1162/rnb-today ) http://diss.rsl.ru/ eLIBRARY.RU. : Hay4Hasa 3n1eKTpOHHas
bubnunoteka : canT. - MockBa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. - Pexxum goctyna: ans
3aperucTpup. Nnosnb3oBaTenen. - TeKCT: 3NeKTPOHHbIN. MNnaTtdopma eLIBRARY.RU 6bina co3gaHa B
1999 roay no nHuunaTmee Poccuimnckoro poHaa pyHaaMeHTasbHbIX NCCNEN0BaHNI 0N
obecrnevyeHNss POCCUNCKUM YHEHbIM 3JIEKTPOHHOI0 AOCTYMa K BeAYLWMM MHOCTPAHHbLIM Hay4YHbIM
n3pnaHusam. C 2005 rona eLIBRARY.RU Ha4vana paboTy € pycckoasbl4HbIMY My6AMKaLMAMN U HblHE
ABNSAETCA BeOYyLLEN SNEKTPOHHON BnbanoTekon Hay4yHoOM Nepmoamkm Ha PyCCKoOM A3blke B MUpe.
https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4YHasa 3neKkTpoHHas bubnnoTteka : canT. -
MockBa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum pocTyna: gnsa saperncTpup.
rnosb3oBaTenen. - TEKCT: 3IeKTPOHHLIN. KnbepJleHMHKa - 3TO Hay4YHas 3/1eKTpoHHaa bubnnoTteka,
MoCTpoeHHas Ha NnapagurMe oTKpbITON Haykn (Open Science), OCHOBHbLIMUY 3ada4aMu KOTOPON
ABNSETCA NONynsprusaumsa Haykn N Hay4yHoOW AesaTeNbHOCTU, 0bLeCcTBEeHHbIN KOHTPOJIb KaYyecTBa
Hay4HbIX MyBANKauni, pa3BUTUE MEXONCUUMIMHAPHbLIX NCCIef0BaHNN, COBPEMEHHOIO MHCTUTYTA
Hay4YHOW peueH3nmn, NoBbILLeHNe ULNTUPYEMOCTUN POCCUMNCKON HAYKN N MOCTPOEHMNE NHPPaCTPYKTYpPbI
3HaHun. https://cyberleninka.ru/ B pamkax NocypapcTtBeHHOro KoHTpakTa Ne07.551.11.4002
KoHcopunym HOINMKOH npepocTtasnn Yynutatenam ®rb0OY BO «MI'TY» gocTyn K apxXxmBaM Hay4HbIX
XKYpHasoB 3apybexxHbIX U3aaTenbCTB. LOCTyn OTKPbIT CO BCEX KOMMbIOTEPOB YHUBEPCUTETCKOMN
ceTtu. http://www.neicon.ru/ Cambridge University Press : apxuBbl Hay4HbIX XXYpPHaJioB : CanT /
MuHncTepcTBo obpa3oBaHMs U Hayku Poccuinckon depepaummn, HaumoHanbHbIA DNEKTPOHHO-
NHpopMaumoHHbIn KoHcopumym (HOUKOH), UspaTenbcTBo KeMBpua)KCKOro yHMBepcmuTeTa. -
Mockea, 2013. - ..... - URL:
https://archive.neicon.ru/xmlui/handle/123456789/905824/browse?type=source . - Pexxum gocrtyna:
018 3aperucTpup. nosib3oBaTesieln. - TEKCT: SNEKTPOHHbIN. U3aaTenbcTBo KemMbpua Xckoro
YHMBEpCUTETa - CTapelllee n3gatenbCTBO B MUpPeE, NepBble KHUMM Bbinn onybankoBaHbl M B 1584
rony. 3a YyeTblpe BeKa CBOEro CyLwecTBOBaHNSA N34ATeIbCTBO BbIMYCTUI0 MHOMME KHUMN N3BECTHbIX
yyeHbix - caaka HbtoToHa, [>koHa MunbToHa, bepTpaHa Paccena, AnbbepTa DIHLWITENHA, HO NNLLIb
K cepeavHe OBaaLAaTOro BeKa OHO Pa3BMJIOCh B KPYMHENLLNN COBPEMEHHbLIN N34aTENbCKUA OOM,
KOoTopbIM aABNseTca cerogHs. https://www.cambridge.org/ Oxford University Press (OUP) : apxuBbi
Hay4HbIX XXYPHaoB : canT / MnHnctepcTeo obpazoBaHmMa n Haykn Poccuinckonm degepaumu,
HaumnoHanbHbIn 2n1eKTpoHHO-UHMopMaLumoHHbIn KoHcopuunyMm (HOUKOH), U3paTenscTBO
Okccopackoro yHusepcuteTa. - Mocksa, 2013. - ..... - URL:
https://archive.neicon.ru/xmlui/handle/123456789/1417890/browse?type=source. - Pexxum gocTtyna:
ONS 3aperucTpup. nonb3oBaTenein. - TeKCT: IIEKTPOHHbLIN. U3aaTenbCcTBO, BXOASLLEE B COCTaB
OKchopaCKOro yHUBEPCUTETA ABASETCS OAHUM U3 KpynHenwnx B BennkobputaHun. MaBHas Lenb,
nocTaBNeHHas nNepes N3gaTesbCTBOM - OCTUXKEHME BbICOKMX PE3YNbTaTOB B pa3/iM4HbIX obnacTax
nccnenoBaHuin, Haykn, obpasoBaHus NyTeM n3gaHUs KHUM No BCeMy MUpy. B npegnaraemon
ApPXUBHON KoNnekumn 24 XXypHasa No pasHbiM oTpacnsam 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 pgoctyna: ons 3apeructpmp. nosb3oBaTenien. - TEeKCT 3JIeKTPOHHbIN. FBnaeTca
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 gocTyna: ona 3aperncTpup. nosib3oBatenen. - TeKCT: 3JIEKTPOHHbIN. B cooTBeTCTBMN
C NMpuKasoM reHepasbHoro ampektopa PI'B Ne 55 0T 02.03.2012 r. nonb3oBaTenaM BupTyasbHbIX YUTasIbHbIX 387108
pa3pelweH 3AKA3 Ha ne4vaTb MNOJIHbIX TEKCTOB AnccepTaumin us 36 Prb. MNMpu nepsom obpaleHumn k pecypcam b1 PIr'b
Heo6X04MMO MPONTY PerncTpaLnio B BUPTYyanbHOM YnTasnbHOM 3ane PI5.POCCUNCKASA HALIMOHANBHASA 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 gocTtyna:
ONA 3aperncTpup. noab3oBaTenen. - TeKCT: 31eKTPOoHHbIN. MnaTdopma eLIBRARY.RU 6bina cospgaHa B 1999 rogy no
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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. : Hay4YHasa anekTpoHHas bubnunoTteka : canT. - MockBa, 2000. - . - URL: https://elibrary.ru/- Pexxum gocTtyna:
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 AX3allHE UHTEPbEPA, PEMOHTE 1 CTPOUTENLCTBE - https://www.topdom.ru/terminology/

B pamkax NocypnapctBeHHOro koHTpakTa Ne07.551.11.4002 koHcopunym HIMKOH npepoctasun yntatenam ®re0y BO
«MI'TY» BOCTYN K apxmBaM Hay4HbIX XXYpPHaoB 3apybexxHbix n3gatenscTs. JOCTYN OTKPLIT CO BCEX KOMMbIOTEPOB
YHUBEpCMTEeTCKOM ceTu. http://www.neicon.ru/

APXMTEKTYPHbIN BECTHUK - XXypHa OPUEHTUPOBAHHBIN Ha NPAKTUKYIOLWMX apXMTEKTOPOB U AN3aiHEPOB, CTpOUTENEN,
NMOCTaBLLMKOB CTPOMMATEPUAJIOB, PUIITOPOB, @ TaKXXe BCEX MHTepecytoLlmxcs. - http://archvestnik.ru/
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

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

NabopaTopusa pusnyeckon un
KonnongHon xmmum (1-326) 385000,
Pecnybnunka Apgbires, r. Mankon, yn.
MNepBomanckas, nom Ne 191, 3paHune
yyebHOro Kopnyca

YyebHas ycTaHoBKa no fiabopaTopHoOMy
MPaKTUKYMy M0 AUCLUMINHE
«®U3NYeCcKas 1 KOJINIOMAHASA XUMMNs»

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