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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noaroToBku (cneumnanbHocTn) 20.05.01 No)xapHas 6e30nacHOCTb

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)
22.05.2026 MoanncaHo npocTton 3 Cyxopykux KOpuin NeaHoBUY
22.05.2026
(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)

Llenblo ONCUNMINHBI ABNSETCA:

- TeopeTmnyecKas u npakTm4yeckasa NoArOTOBKa CTYAEHTOB MO OCHOBHbIM (PyHAAMEHTaIbHbIM)
pasgenam XxmmMmnn C y‘-IéTOM coBpeMEHHbIX TeH,EI,eHLI,I/II7I Pa3BUTNA XMmMyeckom HaYyKWu, 4TO

obecneyrBaeT pelleHne BbiNyCKHUKOM 3a4ay byaylien npoheccnoHabHON NesaTeNbHOCTH;

- (hopMMpoOBaHMe (hyHAAMEHTAJIbHbIX 3HAHWI NO AAaHHOW ANCUMMNINHE, YMEHUN N HAaBbIKOB
3KCNepuMeHTasbHOW PaboThbl.

OCHOBHbIEe 3aaa4M PaCKpPbIBAOTCS HA OCHOBE U3JIOXKEHUA TpeboBaHNN K 3HAHUSAM, YMEHUAM U
HaBblkaM, KOTOPbIMU AOJ/IXKHbI OBNlaAeTb CTyAEHThbI:

- chopMUpPOBaTh TEOPETUYECKUN PyHAAMEHT COBPEMEHHON XUMNKW, KaK €OWNHOW, JIOrn4yecku
CBSA3@aHHON CUCTEMBI;

- PaClLNpPpUNTb N 3aKPENNTb 6a30Bble MOHATUSA XUMKKN, HEOBXOAUMbIE ONA Oa/ibHENLWIEro N3y4eHuns
Pa3INYHbIX obnacTen ecTtecTBO3HaHUS,

- cchopMMpPOBaTb YMEHUS N HAaBbIKM dKCMEpMMeHTasIbHOM paboTbl, caMocToATeNbHOM paboThbl C
Hay4YHO-TEXHUYECKO NUTepaTypon;

- pa3BUTb CMOCOBHOCTN K TBOPYECTBY, B TOM YNC/IE K HaYYHO-UCCleaoBaTeNbCkon paboTe, n
BblpaboTaTb NOTPEBHOCTb K CAMOCTOATENLHOMY NMPUOBpeTEeHNO 3HAHUA.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OvcumnianHa BXoAUT B nepeYvYeHb KypcoB 6a30Boi YacTn y4vyebHoro nnaHa.

OncunnnamHa BOOPY>XaeT NOHATUNHLIM N KaTeropMinHbIM annapaToM Mo 3TOWM OTPAC/M 3HAHUNA K
COOTBETCTBYIOLWEN TepMUHONOrNen, NpuMmeHaemMon B otpacsin. OHa HenocpeaCTBEeHHO CBA3aHa C
OUCUVNINHaMKU: rnapasnanKka, U3NKo-XxMMmnyeckmne OCHOBbI Pa3BUTUA U TYLLEHNS rnoxkapa, Teopus
ropeHus 1 B3pbiBa, NOXKAPHO-TEXHMYECKas 3KCNepTn3a, 3alunTa OKpyKawLlen cpegbl oT
XUMUNYECKNX 3arpAa3HeHnn, 3KoNornyeckas oLeHka XmMMn4eckom onacHoOCTU, 4TO AaéT BO3MOXKHOCTb
paclUMPEeHNS NOJIYYEHHbIX 3HAHUN, YMEHWUA N HAaBbLIKOB AJ151 YCMeLwWwHOoN NpodecCnoHabHON
0eATesnlbHOCTU U (UnKn) Npoaos»KeHnsa npodeccnoHanbHoro obpasoBaHnsa B MarncTpaTtype.
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3. MNepeyeHb NaHUpPyeMbIX pe3ysibTaTOB 00y4YeHus No AuCUUNINHE
(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

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

OnkK-3.1 CrnocobeH ncnonb3oBaTb NHHOPMALIMIO O HOBENLLMX Hay4HbIX
N TEXHOJIOrMYECKUX AOCTUXKEHUAX AN peLleHns
npuKaafgHbIiX 3a4ay B obnacTu obecneyeHmns noxkapHom
6e30nacHOCTK, OXPaHbl OKpY>XatoLwen cpelbl
3KoJlornyeckom 6esonacHoCcTu

YK-1.1 AHanusnpyeT 3afavy, Bblaenss ee 6a3osble cocTaBasiowme,
OCYLLeCTBJIIET AEKOMMO3ULINIO 3a4a4u

YK-1.2 HaxoanT n KpUTNYeckn aHannsnpyeTt nHpopmaLuuio,
HeobXxoAUMYI0 A1 pEeLUeHNsA NOCTaBJIEHHOW 3a4a4u

YK-1.3 PaccmaTpuBaeT BO3MOXHbIE BapUaHTbl peLleHns 3agayn,
OLleHVBas X OOCTOMHCTBA U HEAOCTaTKKN

YK-1.4 paMOTHO, NOrMYHO, aprymeHTMpOBaHHO hopMumpyeT

cobCTBEHHbIE Cy)XXOEeHNA N OLLEHKWN. OTnnyaet q)aKTbI oT
MHEHWN, I/IHTepI'IpeTaLI,I/II7I, OLEHOK N T.A4. B paccy>XgeHnax
OPYyrmnx y4aCTHUKOB OeATEJIbHOCTU

YK-1.5 OnpepensieT u oueHMBaeT NOCNEACTBUA BO3MOXXHbIX
peLleHnn 3a8a4m
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

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

DOopMbl KOHTPONA Bupabl 3aHATUN UToro 3.e.
(KkonuyecTBO) Yyacos
3K 3a KoHuTtp JNlek Ja6 CcPn KPAT |KoHTpo CP
nb
Kypcl [Cem.1 1 34 34 0.25 39.75 108 3
Kypcl [Cem.2 |1 1 17 34 0.35 35.65 93 180 5

O6bem gncumnnanHel n Buabl y4ebHom paboTbl Mo 3a04HON hopme 0byHeHus.

®DopMbl KOHTpONA Bupabl 3aHATUM WUtoro 3.e.
(konuyecTBoO) Yyacos
3K 3a KoHTp Jlexk Nab6 KPAT | KoHTpoO CcP
Jb
Kypc 1 Cem. 1 1 4 4 0.25 3.75 96 108
Kypc 1 Cem. 2 1 1 4 6 0.35 8.65 161 180
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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.

Cem Paspen oMcUMNINHDbI Hepen Bupbl yuebHou paboThbl, BKJIlOYaA CaMOCTOATEJIbHYIO paboTy m dopMbl TeKyLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no HepensamMm cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
1 OCHOBHbIE KJ1aCCbl HEOPraHNYeCKMX COeQNHEHMI. 1-3 4 4 [MpoBepka gomaluHero
3apaHusa. OT4yeT no
nabopaTtopHon paboTe.
1 CTpoeHne aToMa 1 NepuoanyecKnin 3aKoH. 4-5 4 4 5 Bnnu-onpoc. OT4eT no
nabopaTtopHou paboTe.
1 OCHOBHBbIE MOHATUS 0 XUMUYECKOW CBA3U. 6-7 4 4 5 Bnny-onpoc.OT4eT No
nabopaTtopHoi paboTe.
O6cy)XaeHne foKIanos.
1 JHepreTuka XMMmMYeCcKnx npoLeccos. 8-9 4 4 5 lMpoBepka fomallHero
3agaHusa. OT4yeT no
nabopaTtopHon paboTe.
1 KnHeTuKa XMMnyecknx npoLeccos. XmMmmn4yeckoe 10-11 4 4 5 lpoBepka gomaluHero
paBHOBecue. 3agaHuna. OT4eT no
nabopaTtopHon paboTe.
1 PacTBopbl 1 NX XapakTepucTuka. 12 4 4 5 Bnvu-onpoc. OT4yeT no
nabopaTopHon
paboTe.ObcyxaeHune
0OKNa0B.
1 Teopuns 3N1eKTPONUTUHECKON anccoumaumn. CunbHble 13 4 4 5 [MpoBepka pomallHero
n cnabble 3N1eKTPONTHI. 3agaHusa. OT4yeT no
nabopaTtopHon paboTe.
1 PaBHOBecue B pacTBopax rugpoausytowmxca conem n | 14-15 4 4 5 [MpoBepka AomallHero
B ByhepHbIX pacTBOpax. 3apaHusa. OT4yeT no
nabopaTtopHon paboTe.
1 KomnsieKkCcHble coegnHeHus. 16 2 2 4,75 [MpoBepka gomaluHero
3apaHusa. OT4yeT no
nabopaTtopHon paboTe.
1 MpomMexxyTo4YHaa aTTecTauns: 3a4eT B YCTHOM 17 0,25
dopme.
2 OKNCANTENBbHO-BOCCTAHOBUTESb-HbI€ MPOLLECChl U UX 1-2 3 6 20 lpoBepka gomaluHero
XapakKTepucTuka. 3agaHusa. OT4yeT no
nabopaTtopHon paboTe.
2 DN1eKTpPoJIN3 pacTBOPOB U pacnsaBoB. YpaBHeHne 3-4 2 4 13 Bnvu-onpoc. OT4yeT no
HepHcTa. Koppo3us meTassioB. nabopaTopHon
paboTe.ObcyxaeHune
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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 7 8 9 10 11 12
OOKJ1aJ0B.

2 O6buive cBONCTBa MeTaJIJIOB U HEMETAJJIOB. 5-6 2 4 10 [poBepka gomaluHero
3agaHusa. OT4yeT no
nabopaTtopHou paboTe.

2 2nemeHTbl 1-2 rpynn MNC - wesno4Hble 1 LWeso4Ho- 7-8 2 4 10 Bnny-onpoc. OT4eT no
3eMesibHble MeTasbl. ObLasn xapakTepucTurKa, nabopaTopHomn
XMMUYeckne CBONCTBa, CNOCobbI MoyyYeHus, paboTe.ObcyxaeHune
Haxo0XX[eHne B npupoae. 0OKNa0B.

2 dnemeHThl 3 rpynnbl MC. ObLwas xapakTepucTuka, 9-11 P 4 10 [MpoBepka pomallHero
XMMUYeCKne CBONCTBa, cNocobbl Nony4yeHus, 3agaHusa. OT4yeT nNo
Hax0oXXAEeHNe B NpuUpoae. nabopaTtopHon paboTe.

2 dnemeHTbl 4 rpynnbl MNC. ObLwasn xapakTepucTuka, 12-13 2 4 10 [MpoBepka gomaluHero
XMMUYeCKne CBONCTBa, cNocobbl Nony4yeHus, 3afgaHusa. OT4yeT nNo
Hax0oXXAEeHNe B NpuUpoae. nabopaTtopHon paboTe.

2 AnemeHThl 5 rpynn MNC. Obwas xapakTepucTuka, 14-15 P 4 10 Bavu-onpoc. OT4yeT Nno
XMMUYeckne CBONCTBa, CNOCcobbI MoyyYeHus, nabopaTopHomn
HaxoXXAeHne B npupoae. paboTe.ObcyxaeHune

0OKNa40B.

2 AnemeHTbl 6 1 7 rpynn NC. Obwaa xapakTepucTurka, 16 2 4 10 Bnvu-onpoc. OT4yeT no
XMMUYeckKne CBOMCTBa, CNOCobbI MoayyeHus, nabopaTtopHomn
HaxoXX[ieHune B NpupoLe. paboTe.ObcyxaeHne

OOKJ1aJ0B.

2 MpomMe)xyTo4YyHaa aTTecTaums: 3K3aMeH B YCTHON 17 0,35 35,65
dopme.

UTOro: 51 68 0.25 0.35 35.65 |132.75

5.2. CTpyKTypa OUCLUNMNINHBI 415 3a04HON hopMbl 0byHeHuns.

Cem Paspen pucumnsivHbl Bupabl yuebHoU paboThbl, BK/AIOYaA CaAaMOCTOATEJIbHYIO paboTy u
TPYAOeMKOCTb (B 4acax)
Jlexk Jla6 ne cPn KPAT |[KoHTpoO cP C3
b

1 2 4 5 6 7 8 9 10 11
1 OCHOBHbIE KJ1IaCCbl HEOPraHUYeCKMX COEQNHEHWIA. 1 10
1 CTpoeHne aTtomMa 1 NepruoamnyeCcKnii 3aKoH. 1 10
1 OCHOBHblE NOHATUS 0 XMMUYECKOW CBA3M. 1 10
1 JHepreTuka XMMMYeCKnx NpoLeccoB. 1 10
1 KnHeTukKa XMMn4eCckmnx npoueccos. XmMmn4yeckoe paBHoOBecue. 1 10
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Cem Paspen pucumnamHbl 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 PacTBOpbI U NX XapakTepucTuka. 1 10

1 Teopus 31eKTPOANTUYECKON Anccoumaunn. CuabHele n cnabble 3N1eKTPonThI. 1 10

1 PaBHOBecue B pacTBOpax rmapoamn3yoLmnxcsa coaen n B bydepHbix pacTBopax. 10

1 KoMnieKkCHble cCoeNHEeHUs. 1 16

1 NMpoMeXxyTo4yHasa aTTecTaums: 3a4eT B YCTHOW hopme. 0,25 3,75

2 OKNCANTESIbHO-BOCCTAHOBUTEJIb-Hble NMPOLLECChl U UX XapaKTepUCTUKa. 1 1 20

2 D1eKTPOoJIN3 pacTBOPOB U pacnsaBoB. YpaBHeHUe HepHcTa. Koppo3nsa MeTansios. 1 20

2 O6Luime CBONCTBa MeTaslJIOB 1 HEMETAJJ1I0B. 1 20

2 AnemeHThl 1-2 rpynn MNC - wenoYHble U LWeno4YHo-3eMeNbHble MeTasulbl. ObLias xapakTepucTuka, 1 20
XMMUYeCKne CBONCTBA, CNoCcobbl MOsy4YeHUs, HaX0XXAeHWe B Npupoae.

2 AnemeHThbl 3 rpynnbl MNC. Obwan xapakTepncTuka, XMMnyeckmne CBOMCTBa, CNOCOobbI NoNyyYeHns, 1 20
HaxoXXAeHue B npupoge.

2 dnemeHThbl 4 rpynnbl MNC. Obwan xapakTepucTruka, XMMnyeckme CBONCTBa, CNOCOobbI NosyyYeHuns, 1 20
HaxoXX[eHne B npupoae.

2 AnemeHThl 5 rpynn MNC. Obwas xapakTepucTuka, XMMn4yeckne CBOMNCTBa, CNocobbl MoyyYeHus, 1 1 20
HaxoXXAeHue B npupoje.

2 nemMeHTbl 6 1 7 rpynn NC. Obwan xapakTepucTukKa, XMMmn4eckme CBONCTBa, Cnocobbl NoayvyeHuns, 1 21
HaxoXX[eHue B npupoge.

2 MpoMeXXyToYyHaa aTTecTaums: 3K3aMeH B YCTHOM hopMe. 0,35 8,65
UTOrro: 8 10 0.6 12.4 257

9/60




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 4 3agayun XuMun. ONK-3.1; YK-1.1; YK-1.2; 3HaTb: COCTaB Ka)Xaoro Jlekunn-susyanusauuu,
HeopraHn4ecKunx Knaccundgukaums YK-1.3; YK-1.4; YK-1.5; Ksacca BeLecTs, Cnang-nekuus
CcoeiNHEHUN. HeopraHNn4Yecknx BeLecTB. Knaccungukaumio,
OCHOBHble Knacchl PuU3nYecKMe n XMMmn4eckmne
HeopraHN4YecKunx BeLLecTB. CBOWNCTBaA. YMeTb:
OKcumAabl: cocTas, CTPoeHNMe, COCTaBNATb hopMy bl
CBOWCTBA, NMoJly4yeHune, BELWEeCTB U ypaBHEHMNSA
HOMeHKaTypa; KNCNOTbI: XMMUYECKNX peakLumnii,
CcoCTaB, CTpPOeHue, XapaKTepusyoLmnx
CBOWCTBA, NoJsyyYeHue, XUMNYECKne CBONCTBA 1
HOMeHKaTypa; cnocobbl nonyyvyeHus.
rMAPOKCUAbI: COCTaB, BnapeTtb: HaBblkaMu
CTpOeHue, CBONCTBA, 0606LeHNa Nony4eHHoM
rnony4yeHune, HOMeHKNaTypa; MHpopMauumn.
CONKn: COCTaB, CTPOEHMe,
CBOWCTBA, NoJsy4YeHue,
HOMeHKaTypa.
1 CTpoeHune atoMa un 4 CTpoeHune atoMa un OMNK-3.1; YK-1.1; YK-1.2; 3HaTb: OCHOBHbIE Cnanpg-nekuyms
nepmoan4yeckuii 3aKoH. nepnoan4yeckuii 3aKoH. YK-1.3; YK-1.4; YK-1.5; MOJIOXKEHNS 3aKOHOB
Teopus Pesepdopaa. KBaHTOBOW MEXaHUKMN,
KBaHTOBas MexaHuKa o KBaHTOBbLIE YMCa, 3aKOHbI
CTPOEeHun aToma. 3anoJIHEHWS 3JIEKTPOHaMM
OCHOBHble 3N1EKTPOHHbIX YPOBHEN
KOJINYECTBEHHbIE (MPUHUWN HanMeHbLUen
XapaKTepUCTMKN aToOMa. 3Hepruu, npuHumn MNaynn,
KBaHTOBO-rpagunyeckne npasusao XyHaa, npasuso
(OpMYyJibl 371EMEHTOB. Kne4ykoBcKoro). YmeThb:
MNeproanyeckas cuctema, pasnu4aTb Nepmnoabl,
KaK rpaguyeckoe rpynnbl, NOAFPYnmnbI,
oTpakeHune cemMelncTBa 3/1eMEeHTOB.
nepmoan4YecKoro 3akoHa. CoCcTaBnsAiTb KBAHTOBO-
CBf13b CTPOEHUS aToMa C rpacuyeckmne hopmy bl
MOJIO>KEHNEM 3/IEMEHTOB B 3J/IEMEHTOB, AaBaTb UM
nepnoamn4yeckon cncteme. XapaKTepucTuky. Bnagets:
3aKOHOMepHOCTH HaBblkamMu cbopa 1 aHanm3a
N3MEeHeHns MHpopMaumn.
KOJINYECTBEHHbIX
XapakKTepucTukK aToMa.
1 OCHOBHbIe NOHATUA O 4 Buabl xumnyeckonm ceasm un | YK-1.1; YK-1.3; YK-1.4; 3HaTb: Pa3HoBNMAHOCTK Cnanpg-nekums

XUMUYECKON CBA3N.

CTPOEHWE MOJIEKYII.
CoBpeMeHHble Teopum

YK-1.5;

CBSI3eN 1 nX
XapaKTepUCTUKN, OCHOBHblE

10/60




CemMm HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copnep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA Ob6pasoBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
obpasoBaHUA XMMn4yeckon TUNbl rMbprnansaunmn
cBA3KN. KoBaneHTHas CBA3b: 3/1IEKTPOHHbIX 06/1aKO0B.
nonsipHas, HernonsapHasa n CyuiecTByloLime Teopun
NX XapaKTEPUCTUKMN. obpa3oBaHNA pasanNyHbIX
O6MEeHHbIN N LOHOPHO- cBsA3en. YMeTb: COCTaBNAATb
AKLLEeNTOPHbIN MeXaHN3Mbl 3/IeKTPOHHbIE U
obpa3oBaHua cBa3n. MeTon CTPYKTYpPHbI€ (hOpMY bl U
MOIEKYIAPHbLIX opbuTanen. n3obpaxxaTb
NoHHas cBA3b. MPOCTPaHCTBEHHOE
MeTannnyeckas cBf3b. CTPOEeHMe MONeKyn.
BopoponHas cBAA3b. BnapeTb: HaBblkaMu cbopa
MexxmonekynsapHas u M aHanun3a nHgopmMaumm.
BHYTPUMOJSIEKYIIPHas
CBS3W.
SHepreTuka XMMmnYeckmnx 1 OCHOBHble 3akoHOMepHocTK | OMNK-3.1; YK-1.2; YK-1.3; 3HaTb: Nnpouecchl Cnang-nekuuns
npoL,eccos. npoTeKaHUsa XMMNYECKNX YK-1.5; YK-1.4; npoTeKaHUsa XMMNYECKNX
peakuun. JHepreTuka peakunn. 9K30- 1
XUMNYECKNX MPoLLecCcoB. 3HOOoTepMunYeckmne
3akoH lNecca n cnencTeus peakuuu, cnencTeus
13 Hero. PacyeTbl No 3aKoHa l'ecca n meToauKy
TEePMOXUMNYECKUM pacyeTa no HUM.
ypaBHeHuaM. NoHaTue o6 notpebutenen,
SHTPOMUN U 3HTANbMNN. copepxaHue. YmMeTb:
SHeprusa 'vbbca. nosib30BaTbCA Tabanuamm
CTaHJapTHble CTaHAapPTHbIX 3N1EeKTPOAHbIX
TepMoAgnHaMmnyeckne NOTEHLWaNoB SHTaNbNMN U
BEJINYUHBI. 3HTponuu. BnapeTs:
HaBblkamMu cbopa un
06paboTKM MHPOPMaL K.
KUHeTnKa XuMmnyeckunx 1 KUHeTnKa XuMmnyeckunx OMNK-3.1; YK-1.1; YK-1.2; 3HaTb: hopMy bl 415 Cnang-nekuus
rnpoteccos. XmMumn4yeckoe npoueccos. CKOpoCTb YK-1.3; YK-1.4; YK-1.5; pacyéTa CKOpPOCTU peaKuunmn
paBHOBecKe. peakunin B rOMOreHHbIX 1 B FOMOI€HHbIX "
reTeporeHHbIX cucTemMax. reTeporeHHbIX cuctemMax,
daKTopbl, BAMSIOLWNE Ha 3aKOH AEeNCTBYHIOLLNX Macc,
CKOPOCTb XUMUYECKUNX npuHuwun Jle WWaTense.
peakuun. Buabl kaTtanmsa. YMeTb: onpenenatb TUN
XuMunyeckoe paBHoBecue un CUCTEMbI, B KOTOPOM
cnocobbl ero cMeLleHmns. NMPONCXOANT XUMUYECcKas
peakuus; BblAensATb
(haKTopbl, BAMAOLWME Ha eé
CKOpPOCTb. BnapeTs:
MeToAmnKaMun onpegeneHuns
CKOPOCTU XMMNYECKON
peakuunn B 3aBUCUMOCTU OT
yCJI0OBUIN peakumu.
PacTBOpbI N nx 1 Obuiee npepcTaBneHne o OlnK-3.1; YK-1.1; YK-1.3; 3HaTb: Teoputo Cnanpg-nekums
XapaKTepucTuka. pacTBoOpax; npouecc YK-1.4; pacTBOpPEeHNA BeLLecTB C
pacTBopeHus. pPa3/IN4YHON XMMUNYECKON
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KonnyecTtBeHHas CBA3blO; haKTOopbI,
XapaKTepucTumka BAMAOLLMNE Ha
pacTBOpOB. PacTBOPMMOCTb pacTBOPUMOCTb BELLECTB.
BewtecTs. Ocmoc. YMeTb: onpenensTb
3amep3aHue n KuneHue KOHLEHTpauun BeLLecTB No
pacTBOPOB. dopmMysiam; Nosib30BaTbCA
TabNNYHBLIMN 3HAYEHUAMN
36y NNMOCKONNYECKNX 1
KPUOCKOMMUYECKMX
MOCTOSAHHbIX. BnageTb:
HaBblKaMu MPUroTOBAEHUS
pPacTBOPOB pa3/IN4YHON
KOHLEHTpauuu.
Teopus PacTBOpbI 3/1€KTPOSINTOB. OMK-3.1; YK-1.1; YK-1.2; 3HaTb: Teopuio CBaHTe Cnang-nekuus
3NEKTPONNTUNYHECKON Teopus YK-1.5; AppeHuyca; dopmybl 4na
aunccounaumn. CunbHble 1 3/IEKTPOSINTUYECKON onpeneneHus CTerneHmn

cnabble aNeKTPONTHI.

onccounaunn. CunbHble n
cnabble 31eKTPOSINTLI U UX

OCHOBHbIE€ XapaKTepucTtunku.

MNoHHasa cnia pacTBOpPOB.
KOHCTaHTbI gnccoumaumn.
3akoH pa3baBneHus
OcTBanbAa.

avnccoumauuu
3/1eKTPOINTOB. YMETh:
pasfinyaTb CUJbHbIE 1
cnabble aNeKTPONTHI,
MCMNOJIb30BaTb MOHATHSA
WOHHOW CUJbl pacTBOpa U
KOHCTaHTbI Auccoumaumm.
BnapeTb: HaBblkaMu

onpeneneHuns pH pacTteopa.

PaBHOBecue B pacTBOpax
rMAPOAN3YIOLLNXCS CONel n
B BydhepHbIX pacTBOpax.

MNoHHbIe peakuun B
pacTBopax. Peakuuu
MOHHOro obmeHa. MloHHo-
MOJIEKYJIIPHBbIE YPABHEHUA.
Peakuwnn c obpa3zoBaHmem
ocajka.
[a3oBblaennTesbHble
peakuuun. MoHHOe
rnpovsBefeHne Boabl.
BooopoaHbIn NnokasaTesb.

OMNK-3.1; YK-1.1; YK-1.2;
YK-1.3; YK-1.4; YK-1.5;

3HaTb: ycnoBus
NpPoTEeKaHMA peakuunm
WOHHOro obmMeHa;
onpepeneHne ruaponunsa;
cocTas bydepHbIx
pacTBOPOB. YMETb:
onpenensaTb
KOSIN4eCTBEHHbIE
XapakKTepuc- TUKn
pacTBOPOB FMAPON3YIO-
wmxcs conen n 6ydepHbix
cmecen. BnapeTb:
HaBblKaMW COCTaBJIEHNS
npocTenwnx 6ydepHbix
cmecen.

Cnanpg-nekums

KomnsieKkCcHble coegnHeHus.

KoopanHaunoHHble
coeanHeHnsi. OCHOBHble
MoONI0XKEHUNS
KOOPANHALUMOHHOW Teopuun.
OCHOBHbIe TUMbI U
HOMeEHKaTypa
KOMMJIEKCHbIX COeANHEHWNNA.
N30Mepusa KOMMNNEKCHbIX

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

3HaTb: Teoputo BepHepa,
HOMEeHKNaTypy
KOMMMJIEKCHbIX BELLLECTB,
KOOPANHALMOHHYIO CBA3b.
YMeTb: onpenenaTtb
KOHCTaHTY CTOMKOCTU "
HeYyCTON4YMBOCTM
KOMMAEKCHbIX COeANHEHWN.

Cnanpg-nekums
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coegnHeHun. Mpupogaa BnapeTtb: HaBblkaMu
XUMUYECKON CBA3N B MoJsly4eHNss KOMMJIEeKCHbIX
KOMIMJIEKCHbIX coeaunHeHnn.
coeguHEeHUnsaX.
YCTON4YMBOCTb
KOMMJIEKCHbIX COeQNHEHWNI
B pacTBOpax.
[MpomexxyToyHasa

aTTecTauus: 3a4eT B
yCTHOW hopMe.

OkucnnTenbHo-
BOCCTaHOBUTEJIb-Hble
rnpouecchl u nx
XapaKTepucTumka.

OKncAnTenbHo-
BOCCTaAHOBMUTEJIbHbIE
peakunun. OCHOBBbI
3neKkTpoxummn. OKnUcneHme
N BOCCTaHOBJIEHME.
Knaccngpukaumns
XUMNYECKNX peakuunn.
CocTaBrieHne ypaBHEHUN O
KUCANTENbHO-
BOCCTAHOBMUTEJIbHbIX
peakuun. Ba>kHenwne
OKUCIIUTENN U
BOCCTAHOBUTEJIN.

OMNK-3.1; YK-1.1; YK-1.2;
YK-1.3; YK-1.4; YK-1.5;

3HaTb: Teoputo OBP, cxembl
noBefeHNs Ba)KHENLWNX
OKNCIMTeNen B pacTBopax
C pa3HbIM 3HavYeHnem pH.
YMeTb: onpenenaTb
npoaykTbl OBP, cocTaBnsaTb
cxembl OBP. Bnagetsb:
MeToAaMu 3J1IeKTPOHHOIr o
6anaHca n nonypeakummn
ons nopbopa
KoappuumeHTos B OBP.

Cnanpg-nekums

SNeKTPOo/sIN3 pacTBOPOB 1
pacnnaBoB. YpaBHeHne
HepHcTa. Koppo3us
MeTassoB.

CyLHOCTb 2N1€eKTponm3a.
SNeKTpoan3 pacnsiaBoB u
pacTBOPOB. 3aKOHbI
3N1EeKTPoNM3a. Xummyeckne
NCTOYHUKN SHEPT UK.
[anbBaHM4eckue
3/1EMEHTbI. NIeKTPOoAHbIE
noTeHUWanbl n
3NEeKTPOABMXYLLME CUSIbI.
Papn Hanps»keHnn
mMeTannos. Kopposus
MeTassoB.

OMNK-3.1; YK-1.1; YK-1.2;
YK-1.5;

3HaTb: NpaBuia pa3psaaku
VOHOB Ha KaToje u aHoae,
CTaHOapTHbIE 3JIeKTPOAHbIe
noTeHuwnanbl, pag
HanNps>XeHWn MeTassoB.
YMeTb: onpenensitb
peasibHble noTeHunanbl
pPas/INYHbIX CUCTEM,
MCnosib3ys ypaBHeHne
HepHcTa; cocTaBnATb
CXeMbl Pa3/INyHbIX TUMOB
KOppO31n MeTaJsloB.
BnageTtb: HaBblKaMu
COCTaBJIEHUA NPOCTENLNX
rasibBaHN4YeCKnx
3JIEMEHTOB.

Cnanpg-nekuuns

Ob6uine cBONCTBA MeTaI0B
1 HEMeTaJlJIoB.

MeTannbl 1 UX BaXkHenLwmne
coefNHEeHuUs.
XapakTepucTuka MeTasnsios
rNaBHbIX U NOBOYHbIX
noarpynn: ocobeHHoCcTn
CTPOEHMs aTOMOB
MEeTaslJIOB rNaBHbIX
noarpynn. HemeTtannbl n nx
Ba)KHelLne coegnHeHuns.

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

3HaTb: NONOXXEHNe
MeTasJIoB U HEMeTasJIoB B
nepuoan4eckon cncrteme u
CTpOEeHMe Nx aToMOB.
OcobeHHOCTUN CTPOEHUS
aTOMOB 3JIEMEHTOB
rNaBHbIX N NOBOYHbIX
noarpynn. Ymersb:
COCTaB/IATb YpaBHEHUSA

ﬂeKLI,I/II/I-BVI3ya)'II/I3aLI,I/IVI
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Obwue unsmyveckmne n XUMNYECKUX peakuunn,
XUMUYEeCcKne CBONCTBA XapaKTepusyrLwmx

HeMeTannoB. MNono)xxeHns
HemeTaJINI0B B

rnepuogn4yeckon cucteme.
MNonyyeHne HeMeTannoB..

CcnNocobbl X NONYyYEeHUs 1
cBOWCTBa. BnapeTs:
HaBblKaMUN BbINOJIHEHUS
XMMUYECKNX peakLumnii,
XapaKTepPU3yLWmnx nx
CBOWCTBA.

3nemMeHTbl 1-2 rpynn MC -
LLeIoYHbIE U LLEeNoYHOo-
3eMeJibHble MeTasllbl.
ObLwas xapakTepucTuka,
XMMUYeCKne CBONCTBA,
cnocobbl nosly4yeHus,
HaxoXXAeHune B Npupoae.

OcobeHHOCTU CTpoeHMns
LLESTIOYHbIX U LLeNoYHOo-
3eMeJlbHbIX MEeTasfoB;
XMMUYeckne CBONCTBaA,
pPacnpoCTPaHEHHOCTb,
OCHOBHble CNoCobbl NX
noJsly4eHns; CoeANHEeHNs:
rmapuabl, oKCUAabl,
rMOpoOKCUAbI;
npakTnyeckoe
npuMeHeHwue.

OMNK-3.1; YK-1.1; YK-1.2;
YK-1.5; YK-1.4;

3HaTb: CTPOEHNEe aTOMOB
3nemMeHToB 1 1 2 rpynn
r7aBHbIX MOArpynn B
CTauMOHapPHOM W1
BO30y>XOEHHOM
COCTOSIHUSAX; NX
OT/INYNTENbHbIE
ocobeHHOCTU. YMeTh:
pacrno3HaBaTb 3/IEMEHTbI C
MOMOLLIbIO NJIAaMEeHHON
oToMeTpun BraneTb:
HaBblKaMW COCTaBJIEHMNS
XUMUYECKNX peakLuunii,
XapaKTepn3yoLwmnx
CBOMCTBA 3J/IEMEHTOB 1"
CcnNocobbl NX NONYYEHUS.

Cnanpg-nekuuns

3nemMeHThl 3 rpynnsl MC.
Obuias xapakTepucTuka,
XMMUYeckne CBONCTBaA,
crocobbl nonyyYyeHuns,
HaxoXXAeHue B npupoje.

Obuan xapakTepucTuka
3/1IeMEHTOB NOArpynmbl
anoMuHuna. bop,
nosny4yeHne, CBOMNCTBa,
coeflNHeHNs, nNpakTnyeckoe
npuMeHeHune. AIOMUHUIA,
nosny4yeHne, CBOMNCTBA,
coeflNHeHNs, npakTmnyeckoe
npuMMeHeHwue.

OMK-3.1; YK-1.1; YK-1.2;
YK-1.4; YK-1.3;

3HaTb: CTPOEHNe aTOMOB
3/1eMeHTOB 3 rpynnbl
rnaBHOM NOArpynmnbl B
CTauMoHapHOM U
BO36y>XAE€HHOM
COCTOSIHUSX, UX
OT/INYNTESbHbIE
ocobeHHOCTU; YMETb:
XapaKTepu3oBaTb BOAY MO
CTerneHn XXECTKOCTH;
COCTaBAATb CTPYKTYpPHbIE
(hopMyJibl COegNHEHNI
npenJsioXXeHHbIX BELLECTB U
[aBaTb UM Ha3BaHWS B
COOTBETCTBUN C
KnaccugukaumoHHom
NMPUHaANEXKHOCTbIO.
BnaneTtb: HaBblkaMu
COCTaBNEHUS XUMUYECKNX
peakuun,
XapaKTepusyoLwmnx
CBOWCTBa 3JIEMEHTOB 1"
cnocobbl X MOJTy4EeHUS.

Cnanpg-nekums

3nemMeHThl 4 rpynnbl MC.

0O6Las xapakTepucTuka

YK-1.2; YK-1.1; YK-1.5;

3HaTb: CTPOEHMe aTOMOB

Cnanpg-nekuuns
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ObLlas xapakTepucTuka, 3JIEMEHTOB NoArpynmbl YK-1.4; YK-1.3; 3/1IeMEHTOB 4 rpynnebl

XUMU4eckne CBOMNCTBA,
cnocobbl noslyyYeHus,
HaxoXXAeHne B npupoae.

yrnepoza. YronbHas
KucsoTa, nony4vyeHue,
CBOWCTBaA, NpaKTMnyeckoe
npumMmeHeHve. KpemHuin n
KpeMHuneBas KNCIoTa,
nosyyeHue, CBOMNCTBA,
CoeflNHeHNs, NpakTnyeckoe
npuMeHeHwue.

rJlaBHON, NX
OT/INYNTENbHbIE
0COBEHHOCTU; XMMUYECKMe
CBOWCTBA YrOJIbHON 1
KPEMHNEBOW KNCOT.
YMeTb: COCTaBNATb
CTPYKTYpPHbIe (hopMYyJibl
coeaunHeHuni
npenJsioXXeHHbIX BELLECTB U
[aBaTb UM Ha3BaHWS B
COOTBETCTBUU C
KnaccugukaumnoHHom
NMPUHAANEIKHOCTbIO.
BnaneTtb: HaBblkaMu
COCTaBNEHUS XUMUYECKNX
peakuun,
XapaKTepusyoLwmnx
CBOWCTBa 3JIEMEHTOB 1"
cnocobbl X MOJTy4EeHUS.

AnemMeHTbl 5 rpynn MNC.
Oblas xapakTepucTuka,
XMMUYyeckne CBONCTBA,
cnocobbl nony4yeHus,
HaXxoXX[leHne B NPUpPoLE.

ObLwas xapakTepucTuka
3/1€MEeHTOB NOArpynmMbl
a3oTa. A30THas KucsoTa,
nony4eHne, CBONCTBA,
npakTnyeckoe
npuMeHeHune. docdop n
dochopHas KNCNoTa,
nonyyeHue, CBOMNCTBA,
coeflNHeHNs, nNpakTnyeckoe
npuMMeHeHwue.

YK-1.1; OMNK-3.1; YK-1.4;
YK-1.5; YK-1.3;

3HaTb: OT/INYUTESbHbIE
0COBEHHOCTU XUMNYECKUNX
CBOWCTB a30THOMN n
(HOCOPHON KNCOT, UX
B3aMMoOencTeme C
MeTasnamMun. YMeTb:
COCTaBNATb CTPYKTYpPHble
GOopMYyJibl COEANHEHUN
npenJsioXXeHHbIX BELLECTB U
[aBaTb UM Ha3BaHWSA B
COOTBETCTBUM C
KNnaccngmKaumoHHOMN
NPUHaANEXKHOCTbIO.
BnageTb: HaBblkaMu
COCTaB/IEHNS XUMUNYECKNX
peakuun,
XapaKTepusyoLmx
CBOMCTBA 3J/IEMEHTOB 1"
Ccnocobbl NX NONYYEHUS.

Cnanpg-nekuuns

nemeHTbl 6 1 7 rpynn MNC.

Obuas xapakTepucTuka,
XMMUYecKme CBONCTBa,
crocobbl NonyyYyeHuns,
Haxo)XAeHune B npupoae.

Obuan xapakTepucTuka
3/1€EMEHTOB NoArpynnbl
kucnopogna. Cepa n cepHas
KNCoTa, NosyyeHune,
CBOMCTBa, COeAVNHEHUS,
npakTnyeckoe
npumeHeHwe. FaforeHs.l,
rnojsly4yeHmne, CBOMNCTBA,
coefMHeHUS, NpaKTnyeckoe

OlMK-3.1; YK-1.4; YK-1.3;
YK-1.5; YK-1.1;

3HaTb: XMMUYeCKne
CBOWCTBA
KOHLIEHTPUPOBaHHON 1
pa3baBneHHON CepHOMn
KNCNOThI, eé
B3auMoAaencTeue c
MeTaasfaMn. YMeTb:
COCTaBAATb CTPYKTYpPHbIE
hopMyJibl COeANHEHNIA

Cnanpg-nekums
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nMpUMeHeHNne. npeasoXXeHHbIX BELWECTB U
naBaTb UM Ha3BaHUSA B
COOTBETCTBUN C
KJacCcnuKaLMoHHOM
MPUHaANEXHOCThIO.
BnageTtb: HaBblKaMu
COCTABJIEHUSA XUMUYECKNX
peakuun,
XapakTepusyoLwmx
CBOWCTBa 3JIEMEHTOB 1"
cnocobbl X MOJTy4EeHUS.
MpomMexyTo4Has
aTTecTauns: SK3aMeH B
yCTHOW hopMe.
NTOrIO: 51 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
0o®0 390 0390

1 2 3 4 5 6

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

1 CTpoeHve aToMa U NeprnoamnyecKnin 3aKoH. KBaHTOBO-rpagunyeckne opmyJsibl passinyHbIX aTOMOB. 4 1

1 OCHOBHbIE€ MOHATUSA O XUMNYECKOW CBA3M. DJIEKTPOHHbIE, CTPYKTYPHbIE N MPOCTPAHCTBEHHbIE (DOPMYJIbl MOJIEKY 1. 4 1

1 SHepreTnka XMMMYeCKnX NpoL,eccos. TepMoOMHaMMyeckmne pacHeTbl MO YPaBHEHUAM XMMUYECKUX peakunii: SHTanbnunsa, SHTPONnS, 4 1

3Heprus M'mbbca.

1 KuHeTnkKa XnMumn4eckmnx npoLeccos. CKOpOCTb XMUYECKNX peaKkLmi, XMMN4yeckoe paBHOBECKE. 4 1
XvMun4yeckoe paBHoBecHe.

1 PacTBOpbI U NX XapaKTepucTuKa. MprroToBsieHNEe PacTBOPOB Pa3/IMHHOW KOHLIEHTpaLnu. 4

1 Teopus 3NeKTPOANTUYECKON AUCcoLmaLmn. Peakunn MOHHOro obMeHa. 4
CunbHble 1 cnabble 3N1eKTPOAnTHI.

1 PaBHOBecue B pacTBOpax rmaposin3yoLmnxcs rmaponuns conen. OnpeneneHne pH BythepHbIX pacTBOPOB. 4
conen n B byepHbIX pacTBOpaXx.

1 KoMneKcHble coeauHeHus. KoopAnHaLunoHHbIE coeVHEHNS. 2

1 MpomMexxyTo4Haa aTTecTaums: 3a4eT B YCTHOM
dopme.

2 OKNCANTENBbHO-BOCCTAHOBUTEb-Hble NpoLecchl | OKUCANTENbHO-BOCCTAaHOBUTEb-HbIE peakumu. 6 1
N NX XapakTepucTuKa.

2 D1eKTPOoIN3 pacTBOPOB U pacnsiaBoB. DNeKTPOosIN3 pacTBOPOB M pacrnjiaBoB CONeNn. 4 1
YpaBHeHune HepHcTa. Koppo3uns MeTasios.

2 Ob6Lume CBOMCTBa MeTa/lJIOB U HEMETaJ1J10B. XUMnyeckme CBONCTBa METasIJIOB U HEMETaJlJI0B. 4 1

2 AnemMeHTbl 1-2 rpynn MC - wenoyHole n LLlenoYHble 1 Weno4YHOo-3eMesibHble MeTannbl. 4 1
LesI04HO-3eMesibHble MeTansbl. Obwasn
XapakKTepucTuka, XuMmnyeckme CBOMCTBA,
cnocobbl MNosly4eHNs, HaxoXXgeHve B npupoae.

2 3nemeHThl 3 rpynnsl MNC. Obwasn ANIOMUHWIA N €ro coefnHeHNS. 4 1
XapakKTepucTuka, XuMmnyeckme CBOMCTBA,
cnocobbl Nosly4eHNs, HaxoXXgeHne B npupoae.

2 3nemeHThl 4 rpynnsl MNC. Obwasn CoefiHeHVA yriepoa N KpeMHuUS. 4 1
XapakKTepucTuka, XuMmnyeckmne CBOMCTBA,
cnocobbl Nosy4eHNs, HaxoXXgeHue B npupoae.
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Cem Ne paspena gucuUnNAnHbI HauMmeHoBaHue nabopatopHbix paboTt O6beM B Yacax
[o]::]e) 390 0390
1 2 3 4 5 6

2 dnemeHTbl 5 rpynn MC. O6was A30T 1 a30THasa KNcnoTa. 4
XapaKTepucTmka, XxmmMmn4yeckmne CBONCTBA,
Cnocobbl Noay4YeHUs, Haxo)XAeHne B Np1Mpoae.

2 dnemeHTbl 6 1 7 rpynn MNC. Obwas [anoreHbl U UX coeguHeHns. 4
XapaKTepucTmka, XxmmMmm4yeckmne CBOMCTBA,
Cnocobbl Noay4YeHns, Haxo)XAeHne B Np1Mpoae.

2 [poMeXxyTo4yHaa aTTecTauuns: 3K3aMeH B
yCTHOWN hopme.
UTOrro: 68 10

5.7. MpuMepHasa TeMaTUKa KYpPCOBbIX NpoeKToB (paboT)

KypcoBble paboTbl y4ebHbIM NJaHOM He NpeayCcMOTpPEHbI.
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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
COeJIHEHNN. Hepens
1 CTpoeHve aToMa 1 NepnoamnyecKnin 3aKoH. XapaKTepucTrkKa 3/IeMEHTOB MO MOJIOXKEHWNIO B MEpPUOANYeCcKon cucTeme. 4 5 10
Hepens
1 OCHOBHbIE MOHATUA O XMMUYECKON CBA3N. OnpepeneHne suaa CBA3MN B Pa3JINYHbIX COEANHEHUSX. 6 5 10
Hepens
1 SHepreTnkKa XMMmMYeCKnX npoL,eccos. PelleHne pacyeTHbIX 3agay. 8 5 10
Hepens
1 KuHeTnka XnmMm4eckmnx npoLeccos. PelueHune 3agay Ha onpefeneHne CKOPoCTU U CMeLLeHne XMMN4YeCcKoro paBHoOBeCHUs. 10 5 10
XvMunyeckoe paBHoBecuHe. Hepens
1 PacTBOpbI U NX XapakTepucTuka. PelwweHve 3ana4 Ha onpefeneHne passinyHbiX BUAOB KOHLEHTpaLMN. 12 5 10
Hepens
1 Teopuns 31eKTPONTUHECKON ANCcounaLmm. OnpegpenieHne NOHHOM aKTUBHOCTU PacTBOPOB, CTEMEHN N KOHCTaHTbl ANCCOLNaL K. 14 5 10
CunbHble 1 cnabble 3N1eKTPOANTHI. Hepens
1 PaBHOBecue B pacTBopax rmgposim3yoLLnxcs CocTaBneHne CxeM passinyHbIX TUMNOB rMaposmsa. PeweHne 3anay Ha onpegeneHne 15 5 10
conen n B 6ydepHbIX pacTBopax. pH 6ydepHbIX pacTBOPOB. Hepens
1 KoMnieKcHble coeanHeHns. BbinonHeHMe 3ajaHunin Ha onpeaeneHne CTPYKTYpPbl KOMMANEKCHbIX COeQUHEHNN. 16 5 16
PelueHne 3aa4 Ha HAX0XAEHNE KOHCTaHTbl YCTOWYMBOCTU. Hepens
1 MpomMeXxyToyHasa aTTecTauns: 3a4éT B yCTHOWN 17
dopme. Hepens
2 OKUCANTENbHO-BOCCTAHOBUTENb-Hble npoLecchl | CocTaBneHne ypasHeHun OBP meTogoM nonypeakumn. 2 20 20
M NX XapakTepUCcTuKa. Hepens
2 31eKTpOoJSIN3 pacTBOPOB U pacnsiaBoB. CocTaBneHune CxeM pa3sinyHbIX BUOOB 3/1eKTPoan3a. Pac4éTbl N0 ypaBHEHUIO 4 13 20
YpaBHeHne HepHcTa. Koppo3us MeTasf1oB. HepHcTa. Hepnensa
2 O6wwme cBONCTBA METasJIOB U HEMETAJIOB. BbINoNIHEHME Pa3/INYHbIX CXEeM NPeBpaLLEHNA, XapaKTepusyowmx MeTansbl 1 6 10 20
HeMeTannbl. Hepens
2 3nemeHTbl 1-2 rpynn MNC - wenoyHble n Kanui n HaTpun, nx nony4yeHue, CBONCTBa 1 coegnHeHus. LLIénoyn. 8 10 20
Leno4YHo-3eMeNbHble MeTabl. Obwas Hepens
XapaKTepucTnka, XuMmn4eckmne CBOMNCTBa,
cnocobbl Mosly4eHNs, HAX0XXAEHME B Npupoae.
2 dnemeHThl 3 rpynnsl MNC. Obwasn Fannuin, MHAWRA, TanaUR: NX NoJly4yeHne, CBONCTBA N COeAUHEHMS. 10 10 20
XapaKTepucTnka, XuMmn4eckmne CBOMNCTBa, Hepensa
cnocobbl Mosly4eHNs, HAX0XXAEHME B Npupoae.
2 dnemeHThl 4 rpynnsl MNC. Obwas AnnoTponunyeckne moaudpukaumm yrnepoga. OKkcuabl yraepoga: ux nosy4eHuve v 13 10 20
XapaKTepucTnka, XuMmn4eckmne CBOMNCTBa, CBOWCTBA. Hepensa
cnocobbl Mosly4eHNs, HAX0XXAEHME B Npupoae.
2 dnemeHnThbl 5 rpynn NC. Obuwasn AMMMak, connm ammoHus. Okcnabl azoTa. KpyrosopoT a3oTa B npupoae. 15 10 20
XapaKTepucTnka, XuMmn4eckmne CBOMNCTBa, Hepensa
cnocobbl Mosly4eHNs, HAX0XXAEHME B Npupoae.
2 dnemeHTbl 6 1 7 rpynn MNC. Obwasn 0O30H. CeneH n Tennyp: nx NonyvyeHme, CBONCTBa U coegnHeHns. Ceposogopoa. 16 10 21
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Cem Paspensi u TeMbl paboyent nporpaMMbl MepeuyeHb pOMaLLIHUX 3a8aHUNA U APYTrMX BONMPOCOB AJIA CAMOCTOATENIbHOIO Cpoku O6beM B Yacax
CaMOCTOATEJIbHOIO U3yUYeHus u3yyeHus BbINOJ (e 1> T0) 390 03®0
HeHus
1 2 3 4 5 6 7
XapakKTepucTuka, XuMmnyeckme CBOMCTBA, Hepens
cnocobbl MNosly4eHNs, HaxoXXgeHve B npupoae.
2 [MpoMeXxyTo4YyHaa aTTecTaumnsa: 3K3aMeH B 17
yCTHOWN hopme. Hepens
NTOro: 133 257
5.9. KaneHpapHbin rpacduk BocnuTaTeNbHOW paboThbl N0 AUCUMNJIMHE
Moaynb pJaTta, MecTo npoBeneHus HasBaHue meponpuaTusa dopmMa npoBepeHus OTBEeTCTBEHHbIW JocTmxeHun
MeponpuaTus obyualowmuxcs
Mogaynb 3 YyebHo- 11.2026 ®IrbOY BO «MI'TY» |MeHaeneeBckue YTeHUs. Kpyrnbin cton CtanbHas M.N. OlMK-3.1; YK-1.2; YK-1.1;
nccnepoBaTesibCKas m (vHanBMAayanbLHoO- YK-1.5; YK-1.4; YK-1.3;
Hay4HoO-uccnenoBaTesibCKas rpynnosas).

NEeATENIbHOCTb

Mogaynb 3 YyebHo-
nccnepoBaTenbckas u
Hay4Ho-uccnenoBaTeNbckas
[esTeNbHOCTb

04.2027 «EBpoxnM-BMY» r.
BenopeyeHck,
KpacHopapckuii kpai

XnuMust METANJIOB U

HeMeTaJlJIOB B MOeWn
npogeccnoHanbHom
nesaTenbHOCTU.

pynnoBas 3KCKypcus Ha
XMMUYecKoe npeanpuatme
(rpynnoas).

HavyanbHUK oThena
rno><apHown 6e3onacHoOCTn
npeanpuaTuns.

OMK-3.1; YK-1.1; YK-1.5;
YK-1.4; YK-1.3;

20/60




6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue

CcblIKa

CranbHas, M.WN. (Mankonckuin rocy 8apCTBEHHbIA TEXHOO0MN-
Yeckuin yHnBepcuTeT). JlabopaTopHbIA NPaKTUKYM MO XUMUN
[9nekTpoHHbIN pe-cypc] : y4yebHoe nocobue / M.U. CTanbHas.
- Mankon : b.u, 2021. - 104 c. - Mpwun.: c. 96-104. -
Bubnnorp.: c. 95 (11 Ha3B.)

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

54(07) X 46 Xumns. PyKoBoACTBO A/19 CAaMOCTOATENbHOMN
paboTbl cTyneHTOB, Y. 1 : y4ebHO-MeTOoaMYeckoe nocobue /
MunHobpHaykn Poccnn, ®rb0Y BO Mankon. roc. TeXHO. YH-T
; coctautenn: CtanbHaa M.U., Cnyko H.O. - Mawnkon : 6/u,
2023. - 70 c. - Mpwnn.: c. 64-69. - bubnunorp.: c. 6-7 (8 Ha3B.)

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

54(07) N1 12 NabopaTopHble paboTbl MO XMMUK : METOA.
nocobue ansa cTyneHToB 1 Kypca MHXEHEpPHbIX
cneumnanbHocTen Bcex popM oby4veHns / M-Bo obpa3oBaHus
P®, Noc. obpaszoBaT. yupexgeHue BbicW. Npod. obpasoBaHus
Mankon. roc. TexHon. yH-T, Kad. obLy. n HeopraH. xmuMum ;
[cocT.: T.N. CupopuHa, M.U. CtanbHasg, A.W. bnaros]. -
Mankon : UspgaTtens A.A. I'puropenHko, 2010. - 50 c. -
Bubnunorp.: c. 49

http://lib.mkgtu.ru:8002/utils/libdata.php?id=1000072017&D
OK=0171EF&BASE=0007AA

54(07) 1 12 JTabopaTOpHbIA NPAaKTUKYM MO XMMUK : METOA,.
rnocobue ona cTyaeHToB 1 Kypca 04HOM U 3a04HON hopMm
oby4eHuns / Makon. roc. TexHo. nH-T, Kag. obwy. n
HeopraH. xumum ; [cocT.: T.UN. CupgopuHa, M.U. CtanbHas]. -
Mankon : MI'TW, 2003. - 18 c. - bubauorp.: c. 17

http://lib.mkgtu.ru:8002/utils/libdata.php?id=000064 1&DOK=
004471&BASE=0007AA

546(07) X 46 XuMnsa : MeTod. yKasaHusa no
CaMOCTOATEJIbHOMY U3YHEHUIO AUCLUMINH "XuMusa" n
"Obwan n HeopraHuyeckas xuMmnsa" gnsi CTyneHToB By30B. Y.
2 / Maiikon. roc. TexHon. UH-T ; [cocT.: M.U. CTtanbHas, T.W.
CngopuHal. - Mankon : MI'TW, 2004. - 45 c. - Mpwun.: c. 38-44

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

6.2. JiuTtepaTypa ona caMmocTosTesibHOM paboT

Ha3sBaHue

CcblniKa

Opo3nos, A.A. HeopraHnyeckas xmumus : y4yebHoe nocobue /
A.A. po3pos, M.B. Ipo3pnos.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
[ocTtyna: no nognucke. - ISBN 978-5-9758-1753-2

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

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

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

54(075.8) I 54 InuHka, H.J1. O6wasn xumuns : y4ebHoe
nocobue / H.J1. TnuHKa. - N34. cTep. - MockBa : KHOPYC,
2012. - 752 c. - Npwun.: c. 721-724. - 3b Hb MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2000019621. -
Pexxum pocTyna: cogep>xaHue. - bubnnorp.: c. 725-726 (41
Ha3B.). - IMeH. yKa3.: c. 727-728. - NpeaM. yka3s.: c. 729-746.
- ISBN 978-5-406-02149-1

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

Oepos., A.l'. 3bpaHHbIe rnaBbl 06LWEN XUMUN.
KomMmnnekcHble coegnHeHns : y4ebHoe nocobue ans
CTYAEHTOB XMMUKO-TEXHONOM M4eCKNX PaKybTeTOB BY30B
HedTerasosoro npogunsa / A.l. Oenos, E.B. Conoposa, A.C.
JlokTeB. - 2-e u3g. - Mocka : 9kOOHwMCc, 2016. - 80 c. - 3BC
IPR Books. - URL: http://www.iprbookshop.ru/71458.html. -
Pe)xum gocTtyna: no nognucke. - ISBN 978-5-91936-059-9

http://www.iprbookshop.ru/71458.html

546(07) T 32 Tem3okoBa, A.B. (Mankonckun

rocy4apCTBEHHbIA TEXHOOMNYECKUA YHUBEPCUTET). XUMmns

3/1eMeHTOB : y4yebHoe nocobue / TemzokoBa A.B., JIuTemHoBa

T.H. ; M-Bo obpa3oBaHus n Haykn P®, drEOY BINO Mawkon.

roc. TeXHOJ. YH-T. - Mawnkon : MI'TY, 2016. - 144 c. - Npwun.: C.
140-142. - 3b Hb MI'TY. - URL:

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100024243
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HasBaHue CcblsIKa

http://lib.mkgtu.ru:8002/libdata.php?id=2100024243. -
Pe>xxum pocTyna: ANs aBTOPM30B. NOJib30BaTeNEN. -
Bubnuvorp.: c. 139 (17 Ha3B.)

MBaHoB, B. I'. HeopraHnyeckasa xmmus : KpaTkun Kypc / B. I'. | https://znanium.ru/catalog/document?id=453647
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

MapTbiHOBa, T.B. XuMunsa : y4ebHnK n npaktnkym / T.B. https://urait.ru/bcode/560130
MapTbiHOBa, U.B. ApTamoHoBa, E.B. F'ogyHoB ; nop obuw. pea.
T.B. MapTbliHOBOW. - 2-e U3A.,ucnp. u gon. - Mockea : KOpanT,
2025. - 368 c. - TeKCT : 3/1IeKTPOHHbIN. - (Bbiclwee
obpasosaHue). - IbC KOpanT. - URL:
https://urait.ru/bcode/560130. - Pexxum gocTtyna: no
nognucke. - Urait. - ISBN 978-5-534-09668-2

Xumns : yqebHuk / HO.A. Jlebepes, I'.H. dapees, A.M. https://urait.ru/bcode/566059
Fony6es, B.H. LWanosan / nog obuw. pea. . H. ®aneesa. - 3-e
n3g.,nep. n gon. - Mockea : OpanT, 2025. - 445 c. - TeKkcT :
3NEKTPOHHBIN. - (Bbicliee obpa3oBaHue). - 36C KOpanT. -
URL: https://urait.ru/bcode/566059. - Pexxum goctyna: no
noanucke. - Urait. - ISBN 978-5-534-21209-9

Y4yebHo-MeTOoOM4YECKME MaTepuanbl A1a caMocToaTesibHON paboTel 0by4vatowmxcsa us yncna
VHBAJIMAOB M JINL, C OFPaHNYEHHbIMM BO3MOXKHOCTAMM 340poBba (OB3) npenoctasnsioTca B hopMax,
afanTMPOBaAHHbIX K OrpaHNYeHNAM NX 340PO0BbA U BOCMPUATUS MHOpMaLnn:

ONs 1L C HapyLeHMAMKN 3peHuns:

B NevyaTHOM opMe yBEJIMYEHHbIM PN TOM,
¢ B (popMe 3/IeEKTPOHHOIr0 OOKYMEHTa,

B popmMe aynunocpanna,

B ne4vyaTHon hopMe Ha s3blke bpanns.

ONns nuu c HapyleHuamMmn cnyxa:

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

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

* B (popMe 3/IeKTPOHHOIr0 OOKYMEHTa,
e B hbopMme ayanocpanna.

22/60



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

Stanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy)

HauMeHoBaHue y4ebHbIx
AVCLUNJINH,

o®0

390

0390

cdopmMupyoue
KOMNeTeHUUM B npouecce
OCBOEHMA
obpaszoBaTenbHOM
nporpaMMbl

npuKaagHbIX 3a4ay B obnacTtu
6e3onacHoCTun

ONK-3.1 CnocobeH ncnosib30BaTh MHDOPMALMIO O HOBENLLNX

obecneyeHuns noxxapHon 6eson

HaY4YHbIX Y TEXHONOMMYECKUX A
aCHOCTW, OXPaHbI OKpYXKatoLuen

OCTMXKEHNAX Onga peweHna
cpenbl n 9KOJIOrNYecKom

12 12 dursuka

12 12 Xnmuns

2 2 2K0JI0rns

9 11 MeToabl MaTeMaTU4YeCKon
CTaTUCTUKKN 1
MaTeMaTn4eCcKoro
MOOe/INPOBaHMNS

7 8 Fvpopasavka

7 7 TennoTexHukKa

4 5 DU3NKO-XMMUYECKME OCHOBDI
pPasBUTUSA U TYLLEHUS NoXKapa

34 34 MpuknagHaa MexaHuka

7 7 SNeKTpoHNKa 1
3/1IEKTPOTEXHMKA

3 4 MaTepuanoseneHune. TexHos10
s KOHCTPYKLMOHHbIX
MaTepuasnos

3 4 Teopwus ropeHus n B3pbiBa

7 8 MNo>xapHas 6e3onacHoOCTb B
CTpouTEeNbCTBE

5 5 OpraHusauuns cnyxbbl n
noaroToBKM

5 10 JKonormnyeckas oLeHka
XMMWYECKOM ONacHOCTH

5 10 3awmTa okpyxXatoLen cpeabl
OT XMMWYECKMX 3arpsA3HEeHNN

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

10 9 FeonHpopMaUNOHHbIe
CUCTEMbI B MOXKapHON
6e3onacHoCTM

7 7 lMpoTmnBono)xapHoe
BOLOCHab)xeHne

6 6 KcnayaTaumMoHHas
rnpakTuka

2 2 O3HaKoMUTesIbHas NpakTuKa

4 4 CnyxxebHasa npakTuKa

10 11 MpeponniomMHas npakTuka

3 3 OnacHble npupoaHble
rnpoueccsl

6 KBanngunkaunoHHbIn
3K3aMeH no Mmoayso
"MMo>xapHbIn"

6 KBanngunkaunoHHbIN
3K3aMeH no Mmoayso
"CnacaTenb"

YK-1.1 AHanu3npyeT 3agadvy, Bblaenss ee 6a3oBble COCTaBAAOLWME, OCYLLECTBASET AEKOMMNO3ULMIO 3a4a4un

1 1 dunococus

23 23 MaTemaTuka

12 12 dursuka

12 12 Xnmuns

4 4 NHdopMaumoHHble
TexHoJ0rum

9 11 MeToabl MaTeMaTU4ECKON

CTaTUCTUKKN N
MaTeMaTn4eckoro
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpamMmbl
MO4esINPOBaHMS

3 3 KoHuenuun coBpeMeHHoro
eCTeCcTBO3HaHMS

7 8 Mvmopasanka

7 7 TennoTexHukKa

4 5 PU3NKO-XNMUYECKNE OCHOBBI
pPa3BMTUS N TYLLEHUA NMoXKapa

5 5 DeTtann mawnH

7 7 DNIeKTpOoHUKa "
3/1eKTPOTEXHUNKA

4 4 MeTponorus,
CTaHpapTu3aums,
cepTudunkaumns

8 8 HageXXHOCTb TeEXHUYEeCKUX
CUCTEM N TEXHOIEHHbIN PUCK

3 4 Teopunsi rOpeHns 1 B3pbiBa

6 6 30aHuns, COOPYXXEHUA N UX
YCTOMYMBOCTb NPV Noxxape

1 1 Ha4vanbHas BoeHHas
noaroToBKa N rpa)kfaHckas
obopoHa

4 3 ®dursnosiorvsa YyesioBeka

4 4 NHOCTpaHHbIN S3blK B
npogeccnoHasbHom cpepe

4 4 TexXHMYeCKNN NHOCTPaHHbIN
A3bIK

10 10 Mo>xapHasa 6e3onacHOCTb
XKUSbIX N 06LLEeCTBEHHbIX
30aHUN

10 10 Mo>xapHasa 6e3onacHOCTb
MPOMbILLJIEHHbIX 34aHUN

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

10 9 FeonHpopMaLNOHHbIE
CUCTEMbI B MOXXapHON
6e3onacHoCcTH

2 2 O3HakoMUTeNbHaa NpakTukKa

4 4 Cny»xxebHasa npakTuKa

10 11 MpenannioMHas NnpakTuka

6 KBanngurkaumnoHHbIN
3K3aMeH No MoayJo
"TMoXxapHbIA"

10 11 OpraHunsauus v ynpasjeHue
B obnacTum obecneyeHus
rno)xapHown 6e3onacHoCcTn

5 5 CUCTEeMbl NCKYCCTBEHHOIO
VHTeNNeKTa

YK-1.2 HaxoguT n KpUTUYECKN aHaIN3NpPyeT MHPOpMaLumo, HeobXoAUMYO A5 peleHnsi NoCTaBJeHHOW 3a4a4n

23 23 MaTemaTuka

12 12 dursuka

12 12 Xnmuns

4 4 NHdpopMaumoHHble
TexHoJ0rnm

9 11 MeToabl MaTeMaTUYECKON
CTaTUCTUKN 1
MaTeMaTn4eckoro
MOOe/INPOBaHMNSA

3 3 KoHuenumn coBpemMeHHoro
eCTeCTBO3HaHMs

7 8 FvpopaBavka

7 7 TennoTexHukKa

4 5 DU3NKO-XMMUYECKME OCHOBDI
pa3BUTUS N TYLLEHNA MOXKapa

5 5 OeTann mawunH

7 7 DNeKTpoHMKa 1
S3N1eKTPOTEXHUNKA
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpamMmbl

4 4 MeTposnorus,
CTaHAapTu3auus,
cepTudurKaumns

8 8 HafeXXHOCTb TeEXHUYECKnX
CUCTEM N TEXHOTEeHHbIN PUCK

3 4 Teopusi ropeHns 1 B3pbiBa

6 6 30aHus, COOPYXXEHNSA N nx
YCTOM4YMBOCTb MNPU Nnoxxape

1 1 HavanbHas BoeHHas
noaroToBKa N rpa)kAaHckas
ob0opoHa

4 3 ®dur3nosiorvs YyesoBeka

4 4 NHOCTpaHHbIN f3blK B
npodeccnoHasibHon cepe

4 4 TexXHNYEeCKNN NHOCTPaHHbIN
A3bIK

10 10 MNo>xapHas 6e3onacHoOCTb
XKUNbIX N 06LLEeCTBEHHbIX
30aHnNn

10 10 MNo>xapHas 6e3onacHoOCTb
MPOMbILUJIEHHbIX 30aHUN

10 11 MoaroToBKa K npouenype
3alunThl 1 3aWmMTa
BbIMYCKHOWN
KBaJInunKauMoHHOM paboTbl

10 9 FeovHpopMaUNOHHbIe
CUCTEMbl B MOXKapHON
6e3onacHoCcTH

2 2 O3HaKoMUTesIbHas NpakTuKa

4 4 CnyxxebHasa npakTuKa

10 11 MNpenannioMHas NnpakTuKa

6 KBanngunkaunoHHbIN
3K3aMeH No Moayto
"TMo>xxapHbIn"

10 11 OpraHu3sauus u ynpasieHune
B obnacTtun obecneyeHus
no)xapHon 6e3onacHoCTn

5 5 CncTeMbl UCKYCCTBEHHOIO

NHTENNEKTa

YK-1.3 PaccmMaTprBaeT BO3MOXXHble BapMaHTbl peLleHns 3a4a4u, OueHnBas NX AOCTONHCTBA

N HEJOCTAaTKN

1 1 dunococus

23 23 MaTemaTuka

12 12 dursvka

12 12 Xumus

4 4 NHdopMaumoHHble
TexHoJ0rnm

9 11 MeToAbl MaTeMaTN4E€CKON
CTaTUCTUKN 1
MaTeMaTn4eckoro
MOOes/INPOBaHMNS

3 3 KoHuenuun coBpeMeHHoro
eCTeCTBO3HaHMs

7 8 Fvpopasavka

7 7 TennoTexHuka

4 5 DU3NKO-XMMUYECKME OCHOBDI
pa3BUTUS N TYLLEHNA MOXKapa

5 5 OeTann mawunH

7 7 DNeKTpoHMKa 1
S3/1eKTPOTEXHUNKA

4 4 MeTponorus,
CTaHpapTu3aums,
cepTuukaumns

8 8 HaneXXHOCTb TEXHUYECKUX
CUCTEM N TEXHOIMEHHbIN PUCK

3 4 Teopus ropeHus n B3pbiBa

6 6 30aHunsA, COOPYXXEHUA N UX
YyCTOMYMBOCTb NpWU Noxxape

1 1 HavanbHas BoeHHas
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpamMmbl
noaroToBKa N rpa)kAaHckas
0b0opoHa

4 3 ®dursnosiormsa YyesoBeka

4 4 NHOCTpaHHbIN 53blK B
npodeccnoHasibHon chepe

4 4 TexXHNYEeCKNN NHOCTPaHHbIN
A3bIK

10 10 Mo>xapHas 6e3onacHoOCTb
XKUNbIX N 06LLEeCTBEHHbIX
NI

10 10 MNo>xapHas 6e3onacHoOCTb
MPOMbILUJIEHHbIX 30aHUN

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

10 9 FeonHpopMaUNOHHbIe
CUCTEMbl B MOXKapHON
6e3onacHoCTH

2 2 O3HaKoMUTesIbHas NpakTuKa

4 4 CnyxxebHasa npakTuKa

10 11 MNpenannioMHas NnpakTuKa

6 KBanngunkaumnoHHbIN
3K3aMeH No Moaynto
"TMo>xxapHbIn"

10 11 OpraHusauus u ynpasieHune
B obnacTn obecneyeHus
rno)xapHon 6e3onacHoCTn

5 5 CncTeMbl UCKYCCTBEHHOIO

NHTENNEKTa

YK-1.4 paMOTHO, JIOTNYHO, apryMeHTUpOoBaHHO hopMunpyeT COOCTBEHHbIE CY>XXOEHUNS N OLLeH
MHEHWN, MHTepnpeTaunii, OLLEHOK U T.4. B PaCCYy>XAEHUAX APY

r'MX y4aCTHUKOB eATEJIbHOCTU

Kn. OTnmyaeT hakTbl OT

23 23 MaTemaTuka

12 12 dursvka

12 12 Xnmuns

4 4 NHdopMaumoHHble
TexHoJ0rnm

9 11 MeToabl MaTeMaTUYECKON
CTaTUCTUKN 1
MaTeMaTn4eckoro
MoAenMpoBaHns

3 3 KoHuenumnn coBpemMeHHoro
eCTeCTBO3HaHMs

7 8 Fvpopasavka

7 7 TennoTexHukKa

4 5 DU3NKO-XMMUYECKME OCHOBDI
pPasBUTUSA U TYLLEHUS NoXKapa

5 5 OeTann mawunH

7 7 DNeKTpoHMKa 1
3/1eKTPOTEXHMKA

4 4 MeTponorus,
CTaHpapTu3aums,
cepTuukaumns

8 8 Hage>XHOCTb TEXHNYECKNX
CUCTEM N TEXHOIMEHHbIN PUCK

3 4 Teopus ropeHus n B3pbiBa

6 6 30aHunsA, COOPYXXEHUA N UX
YCTOMYMBOCTb NpU Noxxape

1 1 Ha4vanbHas BoeHHas
noaroToBKa N rpa)kAaHckas
060poHa

4 3 Dur3noorvsa YyesoBeka

4 4 NHOCTpaHHbIN 53bIK B
npodeccnoHasbHon chepe

4 4 TexXHNYeCKNN NHOCTPAHHbIN
A3bIK

10 10 Mo>xapHasi 6e3onacHoCTb

XKUNbIX N 06LLEeCTBEeHHbIX
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpamMmbl
NI

10 10 MNo>xapHas 6e3onacHoOCTb
MPOMbILLJIEHHbIX 30aHUN

10 11 MoaroToBKa K npouenype
3alunThl M 3aWmMTa
BbIMYCKHOWN
KBaJIMunKauMoHHOM paboTbl

10 9 FeovHpopMaUNOHHbIe
CUCTEMbl B MOXKapHON
6e3onacHoCcTH

4567 4567 MPOEKTHbLIN NPAKTUKYM

2 2 O3HakoMUTeNIbHaa NpakTukKa

4 4 Cny»xebHasa npakTuKa

10 11 MpenannioMHas npakTuka

6 KBanngunkaumnoHHbIN
3K3aMeH No MoAayJo
"TMoXKapHbIA"

10 11 OpraHunsauus v ynpasjeHue
B obnacTtun obecneveHns
rno)xapHown 6e3onacHoCTn

5 5 CUCTEeMbl NCKYCCTBEHHOIO

NHTEJIJIEKTa

YK-1.5 OnpenensieT n oueHUBaeT NOCAeACTBUS BO3MOXHbIX PELUEHUI 3a4a4n

23 23 MaTemaTuka

12 12 dursvka

12 12 Xnmuns

4 4 NHdopMaumoHHble
TEexHoJ0rnm

9 11 MeToabl MaTeMaTU4YECKON
CTaTUCTUKN 1
MaTeMaTn4eckoro
MOOEe/INPOBaHMNS

3 3 KoHuenumn coBpemMeHHoro
eCTeCTBO3HaHMs

7 8 Fvpopasavka

7 7 TennoTexHukKa

4 5 DU3NKO-XMMUYECKME OCHOBDI
pPa3BUTUS N TYLLEHUA MOXKapa

5 5 OeTann mawunH

7 7 DNeKTpoHMKa 1
3N1EKTPOTEXHUKA

8 8 Hage>XHOCTb TEXHNYECKNX
CUCTEM N TEXHOIMEHHbIN PUCK

4 4 MeTponorus,
CTaHpapTu3aums,
cepTudukaumns

3 4 Teopus ropeHus n B3pbiBa

6 6 30aHunsA, COOPYXXEHUA N UX
YyCTOMYMBOCTb NpWU Noxxape

1 1 Ha4vanbHas BoeHHas
noaroToBKa N rpa)kAaHckKas
060poHa

4 3 Dur3noorvsa YyesoBeka

4 4 NHOCTpaHHbIN 53bIK B
rnpodeccnoHasbHon chepe

4 4 TexHNYeCKNN NHOCTPAHHbIN
A3bIK

10 10 Mo>xapHasi 6e3onacHoCTb
XKUNbIX N 06LEeCTBEeHHbIX
30aHnN

10 10 Mo>xapHasi 6e3onacHoCTb
MPOMbILLIEHHbIX 30aHUN

10 11 MoaroToBKa K npouenype
3aWNThl 1 3aWwmTa
BbIMYCKHOMN
KBaJIMUKaLMoHHOM paboTbl

10 9 FeonHpopMaUNOHHbIE

CNCTeMbl B nomapHoM
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpamMmbl
6e3onacHoCcTH

2 2 O3HaKoMUTesIbHas NpakTuKa

4 4 Cny>xebHas npakTunka

10 11 MNpenannioMHas NnpakTuKa

6 KBanngunkaumnoHHbIN
3K3aMeH No Moaynto
"TMo>xxapHbIn"

10 11 OpraHusauus n ynpasieHune
B obnacTtun obecneveHus
rno>xapHon 6e3onacHoCTn

5 5 CncTeMbl UCKYCCTBEHHOIO

NHTENNEKTa

7.2. OnucaHue nokKasaTtesied U KpuTepues OLLeHUBaHUSA KOMNETEeHUUA Ha pa3/IuydHbIX
3Tanax ux popmupoBaHUs, onMcaHue LIKaJsbl OLEeHUBaAHUA

MnaHupyemsbie KpuTepum oueHUBaHUsA pe3ynbTaToB obyyeHus HaumeHoBaHue
pesynbTaThl HeynoBNeTBOPUT |yaoBneTsoputen XopoLuo OTJINYHO OLEHOYHOro
oCBOeHMA enbHOo bHO cpeacTBa

KOMMeTeHuUn
1 2 3 a4 5 6

YK-1: CnocobeH ocyLLecTBASATb KPUTUHECKUI aHannM3 NpobaeMHbIX CMTyauuin Ha oc

BblpabaTbiBaTb CTpa

TEervo AencTeBun

HOBe CMCTEMHOro nogxoaa,

YK-1.1 AHanu3snpyeT 3aga4vy, Bblaenss ee 6a3oBble COCTaBAALWME, OCYLLeCTBASET

AEKOMMO3NLINIO 3a4a4un

3HaTh: ®parmMeHTapHble HenonHble 3HaHua | CchopMmupoBaHHble, | CHhoOpMMPOBaHHBIE
norunyeckumne 3HaHUA HO cogep>kawme cucTteMaTumyeckmne
hopMbl 1 oTAesIbHble 3HaHWs
npouenypsl, npobenbl 3HaHUA
cnocobcTBylOWME
pediekcun no
nosoay
cobCTBEHHOM 1
MbIC/INTENbHON
0eATeNIbHOCTW.
YMmeTb: YacTn4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
apryMeHTUpOBaHH hornyckatTcs yMeHus
0 (hopMuMpoBaTb HebonbLIne
cobcTBeHHOE owmnbKkmn
Cy)XXOeHune n
OLLeHKY
MHopMaunu.
Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu B/lafeHmne e NpMMeHeHne cnMcTeMaTuUyeckoM | cmctemaTuyeckoe
cornocTaBneHus HaBblKamMu HaBbIKOB npuMeHeHnn npuMeHeHne
pasHbIX HaBbIKOB HaBbIKOB
MCTOYHNKOB nonyckatTcs
MHopMaunm c npobensl

Llefblo BbISBNEHUSA
MX NpoTMBOPEYNiA
1 novcka
DOCTOBEPHbIX

CYXKOEHUN.

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

YK-1: CnocobeH ocyLecTBAATb KpuTmYec

Bblpa6aTbIBaTb CTpa

Terno NencTBumn

KW aHann3 npobaemMHbIX CUTyaLuii Ha ocC

HOBe CMCTeEMHOro nogxoaa,

YK-1.2 HaxoAnT n KpUTUHECKU aHanM3npyeT nHgopmMaumio, Heobxoanmyo A1 peLleHUs NocTaB/eHHOM 3a4a4un

3HaThb: ®parmMeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE OomawHee
ocobeHHOCTMN 3HaHuA HO codepxKaluune cucTtemMaTuyeckme | 3apaHue, KpaTkoe
CUCTEMHOIO 1 oTAesbHble 3HaHWA coobuieHmne no
KpUTUYeCcKoro npobenbl 3HaHUA TeMe 3aHATUA,
MbILUAEHNSA U KOHTPOJIbHbIE
O0EeMOHCTpUpoBaTh BOMPOChI K
rOTOBHOCTb K nabopaTopHon
HeMy; nornyeckune paboTe, BONpPOCHI K
hopmMbl 1 NPOMeXyTOYHON
npouenypsl, aTTecrauumu.
O0EeMOHCTpUpoBaTh

CnocobHOCTb K
pedekcun no
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6
nosoay

cobcTBEHHOW 1”
MbIC/INTEJIbHON

neAaTeNbHOCTI.

YmMmeThb: YacTu4Hble yMeHUA | HenosiHble yMeHUs | YMeHUs NosHble, CchopMupoBaHHbIe
aHanM3npoBaTb JonyckawTcs yMeHus
NCTOYHUKN Hebosnblne

MHGpOopMaLnn ¢ ownbkKun

TOYKU 3peHuns

BPEMEHHbIX U

MPOCTPAHCTBEHHDbI

X YCJIOBUN X

BO3HWKHOBEHUS.

Bnapetb: YacTu4Hoe HecuctemaTtuydecko | B YcnewHoe un
HaBblKaMu BllafeHne e npuMeHeHue cucTemMaTUYeCKOM |cucTtemaTuyeckoe
onpepeneHns HaBblKaMu HaBbIKOB npuMeHeHnn npuMeHeHne
npakTU4ecknx HaBbIKOB HaBbIKOB
rnocnencTeumn JonyckawTcs

MN3J10)KEHHOro npobensl

peweHnsa 3aga4qdn.

YK-1: CnocobeH ocyLLecTBAATbL KPUTUHECKUI aHannM3 NpobaeMHbIX CMTyauuin Ha oc

BblpabaTbiBaTb CTpa

TEervo AencTeBun

HOBe CMCTEMHOro nogxoaa,

YK-1.3 PaccMaTprBaeT BO3MOXXHble BapMaHThbl pelleHns 3a4a41M, OLeHNBas UX AOCTOUHCTBA U HeJOCTaTKN

3HaThb: ®parmeHTapHble HenonHble 3HaHua | CchopmumpoBaHHble, | ChopMupoBaHHbIe HomaliHee
nornyeckue 3HaHuA HO cofepxKaluune cucTtemMaTuyeckme | 3agaHue, KpaTkoe
dhopmMbl 1 OoTAebHble 3HaHWA coobuieHne no
npouenypsl, npobenbl 3HaHUA TeMme 3aHATUS,
cnocobcTBytOWME KOHTPOJIbHbIE
pednekcun no BOMPOCHI K
rnoesoay nabopaTopHon
cobCTBEHHOM 1 paboTe, BONPOCHI K
MbICINTENbHON NPOMeXyTOYHON
neaTeNbHOCTH. aTTecTaymnu.
YMmeTb: YacTn4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
apryMeHTUpOBaHH hornyckatTcs yMeHus
0 (hopMuMpoBaTb HebonbLIne
cobcTBeHHOEe ownbkmn
Cy)XOeHune n
OLLeHKY
MHopMaunu.
Bnapetb: YacTn4yHoe HecuctemaTtnyecko | B YcnewHoe un
HaBblkamMu BlajeHmne e NpMMeHeHne cnMcTeMaTuUyeckoM | cuctemaTuyeckoe
onpegaeneHuns HaBblKaMu HaBbIKOB npvMeHeHumn npuMeHeHune
MPaKTUYeCKnNX HaBbIKOB HaBbIKOB
rnocnencTeun JonyckawTcs
N3J10)KEHHOI O npobenbl

peweHnsa 3aga4qdn.

YK-1: CnocobeH ocyLlecTBASTb KPUTUYECKUI aHaIn3 NpobaeMHbIX CUTyaLnii Ha OCHOBE CMCTEMHOIO Noaxoaa,

BblpabaTbiBaTb CTpa

TEervo AencTeBumn

YK-1.4 'paMOTHO, JIOFTNYHO, apryMeHTUPOBaHHO hopMupyeT COBCTBEHHbIE CYyXAEHUA N OLeHKN. OTanYaeT akTbl OT
MHEHUN, MHTepnpeTaLunin, OLEeHOK U T.4. B PaCCy>KAEHUAX APYTrUX Y4aCTHUKOB AeATeSIbHOCTH

3HaTb: OCHOBHbIE
TEPMUHbI 1
6a3oBble
3/1eMeHTbl, MeTobl
nccnenoBaHNn B
cucTteme couunasbH
0-rYMaHUTapHOM
3HAHUSA.

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepXKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

JomaluHee
3ajaHue, KpaTkoe
cooblieHne no
TeMe 3aHATUSA,
KOHTPOJIbHbIE
BOMPOCHI K
nabopaTopHon
paboTe, BONpoOCHI K

YMmeTb:
KPUTNYECKN
oueHmBaTb
MHdopMauuio,
He3aBMUCMMO OT
NCTOYHUKA,
CaMOCTOATENIbHO
npuobpeTaTb 1 cuC
TeMaTu3npoBaTb
3HaHuA,
apryMeHTUpoBaHH

YacTn4Hble ymeHuns

HenosHble ymeHns

YMeHns nosHeole,
jonyckatTcs
Hebonblne
owmnbKM

CdopmMupoBaHHble
yMeHUs

NPOMeXyTOYHON
aTTecTauunm.
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MnaHuupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaummeHoOBaHue
pe3ynbTaThbl HeynoBJIETBOPUT | yaoBneTBOpUTen XxopoLuo OTJINYHO OLLeHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa
KOMMNeTeHuum
1 2 3 4 5 6
0 OTCTamBaTb CBOIO
TOYKY 3pEeHns.
Bnapetsb: YacTu4Hoe HecunctemaTtun4decko | B YcnewHoe un
KOHKpeTHOoM BlageHne e NpuMeHeHne CUCTeMaTUYEeCKOM |cucTemMaTuyeckoe
MeToaosorven n HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
6a30BbIMU HaBbIKOB HaBbIKOB
MeTogamum couman jonyckatTcs
bHO-F'YMaHUTaPHbIX npobensl

AUCUMMIINH,
No3BoSOLWMNMM
OCYLLECTBAATh
pellueHune
LUMPOKOro KJjacca ¢
3a/1a4 Hay4Ho-McCn
e/l0BaTeNIbCKOro U
npuKaaaHoro
XapakTepa.

YK-1: CnocobeH ocyLecTBASATb KPUTUHECKUI aHannM3 NpobieMHbIX CMTyaLuin Ha OCHOBE CUCTEMHOIO Noaxoaa,
BblpabaTbiBaTb CTPaTErnio 4EeNCTBUN

YK-1.5 OnpepensieT v oLeHNBaET MOCIEACTBUS BO3SMOXKHbIX PELUEHUNIN 3a4a4n

3HaTh: ®parmMeHTapHble HenonHble 3HaHua | CchopMmupoBaHHble, | CHOpMMPOBaHHBIE
norunyeckumne 3HaHUA HO cogep>kawme cucTteMaTumyeckmne
hopMbl 1 oTAesIbHble 3HaHWS
npouenypsl, npobenbl 3HaHUSA
cnocobcTByloWMe
pediekcun no
nosoay
cobCTBEHHOM 1
MbIC/INTENbHON
0eaTeNIbHOCTW.
YMmeTb: YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
aprymMeHTUpoBaHoO hornyckatTcs yMeHus
dopmmpoBaTb HebonbLIne
cobcTBeHHOE owmnbKkmn
Cy)XXOeHune n
OLLeHKY
MHopMaunu.
Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu B/lafeHmne e NpMMeHeHne cnMcTeMaTuyeckoM | cuctemaTuyeckoe
onpepeneHns HaBblKamMu HaBbIKOB npuMeHeHnn npuMeHeHne
NMpPakTU4eCcKnx HaBbIKOB HaBbIKOB
rnocnencTeun JonyckawTcs
N3N10XKEHHOro npobensl

peweHnsa 3aga4qdn.

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

OlK-3: CnocobeH pewaTb NpuknagHble 3ajayvum B obnactn obecneveHns no>kxapHom 6e30nacHOCTU, OXPaHbl OKPY >KatoLLen
cpefbl U 3KO0rn4eckon 6e30MacHoOCTY, NCMoJb3ys TEOPUIO U METOAbl (hYHAAMEHTabHbIX HayK;

OMNK-3.1 CnocobeH ncnosib3oBaTb MHPOPMALMIO O HOBENLLMX HAayYHbIX U TEXHOJIOTMYECKUMX OOCTVIXKEHUAX ANA pelleHns
npukKNagHbiX 3agay B o6nactn obecnevyeHns noxxapHon 6e30nacHOCTN, OXpaHbl OKPY>XaloLWen cpebl U 3KOJI0rMYecKomn

6e3onacHoCTuU

3HaTb: Teopuio 1
MeToAbl
dyHAaMeHTaNbHbIX
HayK.

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobenbl 3HaHUSA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YMeTsh: pewaTtb
npuknagHble
3apa4vm B obnacTtum
obecneyeHuns
rno>KapHow
6e3onacHocTH,
OXpaHbl
OKpy>KatoLen
cpeabl 1
3KOJIOrn4ecKom
6e3onacHocTH,
1CNosb3ys Teoputo
N MeToabl
hyHAaMeHTaNbHbIX
HayK.

YacTn4Hble ymeHuns

HenosHble ymeHns

YMeHnsa nosHole,
jonyckatTcs
Hebonblne
ownbKmM

CdopmMupoBaHHble
yMeHUs

Bnapetsb:
HaBblKaMu

YacTu4Hoe
BllageHne

HecnctemaTtunyecko
e NpuMeHeHne

B
cmcrteMaTmyeCckom

YcnewHoe un
cucTemMaTuyeckoe

JomallHee
3ajaHue, KpaTkoe
coobuieHne no
TeMe 3aHATUS,
KOHTPOJIbHbIE
BOMPOCHI K
nabopaTtopHon
paboTe, BONPOCHI K
NPOMeXXyTOYHOMN
aTTecTayuu.
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pesynbTaThbl HeyAOoBJIETBOPUT | yaoBneTBoputen XopoLio OTJINYHO OLLeHO4YHOro
OCBOEHMA eNibHO bHO cpepcTBa
KOMMNeTeHUumn
1 2 3 4 5 6
pelieHns HaBblKaMu HaBbIKOB npvMeHeHumn npuMeHeHne
npuKNaaHbIX HaBbIKOB HaBbIKOB
npodecCcnoHasibHbl fonyckaroTcs
X 3afiay Ha OCHOBe npobenbl
TEopun N MeToA0B
dyHOaMeHTalbHbIX
HayK.

7.3. TunoBble KOHTPOJIbHbIE 3a4aHUSA U UHble MaTepuanbl, HeobxoauMbie AN OLEHKU
3HaHUW, YMEHMW, HAaBbIKOB U (U1M) ONbiTa AEATEeNIbHOCTU, XapaKTepU3yloLWwux 3Tanbl
c¢opMUupoBaHUA KOMNETEHLU N B NpoLecce oCcBoeHnsa obpasoBaTesibHOW NPOrpaMMmbl

TeMbl poknapos

1. Bogopon v ero coegnHeHus.

2. Bopa n ee buonornyeckoe 3HavyeHme.

3. CoeauHeHunsa cepebpa n 30n0Ta.

4, ANIOMUHNIA N ero coeguHeHuns.

5. Megb n ero coeguHeHus.

6. XKn3Hb n gesatenbHocTb .. MeHaoeneeBa. Posib XXeHLWNH B XUMUMN.

7. NMeprnoan4ecknin 3aKOH N CTPOEHME aToMa.

8. XKn3Hb n gesatenbHocTb M.B. JlJomoHOCOBaA.

9. Ponlb HEOPraHMYECKOW XUMUN KaK HayKN B Pa3BUTUMN XUMUYECKUX TEXHOJOT UIA.

10. Pa3BuTmMeE HeOpraHN4Yeckom xmmmum 3a pybexom.

11. NMpnmMeHeHne ynobpeHnin c y4eTom NoTPebHOCTN pacTeHWA.

12. XmMuna «rops4mx» aTOMOB.

13. XrMunsa BbICOKNX CKOPOCTEN.

14. BoicokoTeMrnepaTypHas XUMUS.
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15. YabTpaMukpoxmmMus.

16. Pegko3emesnbHble 3/1eMeHTbl. CUHTETUYECKUNE S/IEMEHTDI.

17. Ta>kenble MmeTasibl U UX BAUAHME HA PaCTEHUA N XKUNBOTHbIX.

18. OcHOBHble NpencTaB/ieHNA KBAaHTOBOW MeXaHUKN.

19. NcTopusa nosaBneHnsa KapaHaalwa (yrnepon).

20. MeTannononnMepHble MaTepuanbl.

21. KoopavHaunoHHas Teopus Anbdpena BepHepa. KoMnnekcHble coeguHEHUS B HayKe N TEXHUKE.

22. 3Ha4yeHmne eCcTeCTBEHHON PaOonNoaKTUBHOCTU B XXN3HN paCTean7| N XXNBOTHBbIX.

23. NccnepoBaHme CBOWMCTB XPOMa U €ro CoeagnHeHun

24. NccnepoBaHMe COBMECTHOIO 3/IEKTPOBOCCTAHOBAEHNE Fragd0JANHNUSA N KPUOJWUTA B FraJIor€HUAOHbIX
pacnjaBax.

25. UccnepoBaHue cnocoboB BBeaeHA 6e/KOBbIX KOMNOHEHTOB B CUHTETUYECKN MOJANN30MNPEH.

26. NccnepoBaHuMe 31eKTPOJIUTOB KaAMUPOBAHUA CTaaN U APYIUX METAJIOB.

27. WccnepoBaHMe 3N1EeKTPOXUMNYECKOr 0 MOBEeAEHUNSA MOHOB CaMapus B XJA0PUAHbBbIX U XJ10PULOHO-
dbTOpPUNAHbIX pacnjaBax.

28. NcTopusa OTKPLITUA PeOKUX XUMUYECKUX SIEMEHTOB.

29. UcTopusa nonyyYeHms LIMHKa, ero XMMmn4yeckne CBONCTBa N NPUMEHEHNE LINHKa B
NpoOMbILLINEHHOCTN.

30. UcTopuda nony4yeHUs aatoOMUHNSA, €ro XMMNYECKNE CBONCTBA U MPUMEHEHNE B NPOMBbILLINEHHOCTN.

31. 3Ha4yeHne XMMNM B Co34aHNN HOBbIX MaTEpPMasIoB, KpacuTesNlen N BOJIOKOH.

32. Yrnepoa. AnnoTponHbie MoanduKaumnun.

33. JMnoJsbHbIA MOMEHT MOJEKYJIbl U CBA3WN.
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34. [ncnepcHble CUCTEMbI, DJIEKTPONNTLI, pH Nokas3aTensb.

35. Boga B XXN3HU YesI0BEeKa, TEXHUKE U CeJIbCKOM X03AMNCTBE. DKO0rns Boabl.

36. dnekTpoxuMmuyeckas Kopposus, cnocobel 6opbbbl € Hel.

37. MpoTeKTopHas 3alnTa 0T KOPPO3UML.

38. Jlerkue KOHCTPYKLMNOHHbIE MaTepualbl: CrJjlaB Ha OCHOBE aJIloOMUHNA.

39. HoBble MaTepuasnbl Ha OCHOBE MOJIMMEPOB.

40. NNakn n KPpaCKWn - pasHOBNAHOCTW ONCMEPCHbIX CUCTEM.

41. XvuMunA BelwecTsa B KOHOAEHCNPOBAHHOM COCTOSAHUN.

42. VCTOYHUKWN N BUAbI 3arpa3HeHnda aTMoCchepHOro BO3ayxa.

KOHTpOJibHbIe BONPOCHI U 3aAaHNA O NPAaKTUYECKUX 3aHATUN

1.0CHOBHbI€ MOHATUSA U 3aKOHbl XUMUN. ATOMHO-MONEKYISiPHas Teopus.

2. HanuncaHmne opmyn BUHapHbIX COANHEHWI MO CTENEHN OKUCTIEHNS nemMeHTa. OnpeneneHune
CTeneHn OKNCNeHNs 3NeMeHTa no opmyne.

3. PacyeTbl Macchl, 06beMa, KOMMYECTBa BELWEeCcTBa 1 YACIa YacTull.

4. PacyeTbl N0 XMMNYECKUM (popMysiaM U YPaBHEHUSM.

5. OCHOBHble KJ1acCbl HEOPraHMyYeckmx BelecTB. Okcnabl. OcHoBaHusA. Kncnotel. Conun. CocTas.
HomeHknaTypa. CBONCTBa 1 Nony4vyeHue.

6. Peakuun coeanHeHns, pa3noxXeHus, 3amelleHns, obmeHa.

7. Mepuognyeckuin 3akoH. Nepnoanyveckasa cucteMa XxmuMmyeckmnx anemeHTos [.M. MeHgeneesa.

8. CTpoeHue aToMa.

9. Xummnyeckas cBA3b.

10. XapaKTepucTuka 3JieMeHTa Mo MOJIOXKEHNIO B MEPUOANYECKON CUCTEME.
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11. DneKTPOHHbIE KOHUTrypaLumm aToOMOB B OCHOBHOM (HOpMaJibHOM) U BO3Oy>XXA€HHOM COCTOSIHUSAX.

12. Tun n cxema O6pa3OBaHVIFI XUMNYECKOWN CBA3KN B 6I/IHaprIX coegnHeHmAx.

13. 3aKOHOMEPHOCTU NMPOTEKAHUSA XUMUNYECKON peaKLniA.

14. Pac4yeT no TepMOXUMNYECKOMY YPaBHEHMUIO.

15. CKOpOCTb XMMUYECKOWN peakuum.

16. XnMnyeckoe paBHoBecue, npuHumn Jle WaTtense.

17. OnpepeneHne KOMYECTBEHHOIO COCTaBa pacTBopa (MaccoBas 40/ PAaCTBOPEHHOIO BELLECTBA;
MOJISIPHAsA, SKBMBAJIEHTHAA U MONANIbHAA KOHLEHTPaLun).

18. Pac4eTbl N0 ypaBHEHUIO peakunmn C y4acTueM pacTBOPOB 3a4aHHOIo CoCTaBa.

19.PacTBOpPbLI 3/1EKTPOJSINTOB.

20. YpaBHeHMs peakLuin B pacTBOpPax 3JIEKTPOJIMTOB B MOJIEKYIAPHOM Y NOHHO-MONEKYISIPHOM
BUOE.

21. YpaBHEHUA rmaposnia cosnen.

22. KoMnnaekcHble coegnHeHuns. Peakunmn komnnekcoobpasoBaHus. KoopanHaunoHHasa Teopus A.
BepHepa.

23. Tunol KOMHﬂEKCOO6pa3OBaTeﬂeVI n nnMraHaos, KoopanHauMoHHOE 4Y1CJio. HOMeHKJ'IaTypa
KOMMAEKCHbIX COeaNHEHU,

24. OBP. 2neKkTpoxmmMumnyeckme sBJeHus.

25. CocTaBsieHne ypaBHEHUN OKNCIINTENbHO-BOCCTAaHOBUTESbHLIX peakLuni.

26. BaxxHenwne okmcnmtenn: KMn0O4, K2Cr207, H2S504(koHu,.), HNO3.

27. Cxembl 2N1EKTPOJZIN3a paCTBOpPa 1 pacriylaBa 3/1€KTPONINTOB C UHEPTHBLIM NN PaCTBOPUNMbIM
aHOoAOM.

28. O6bwme cBonCTBa METAJIJIOB: TUMbl KPUCTAIMYECKUX PELLETOK, XMMNYECKNe CBONCTBA.
XnMmnyeckme CBONCTBa METAJIJIOB raBHbIX U MOBOYHbLIX noarpynm.

34/60



29. Koppo3us meTtannos n crocobsl 6opbbbl C He.

KoHTponupyrowime MaTtepuasbl No gucununianHe

Bonpocel rno teme: «CTPOEHUE aToMa n nepunoandecKnii 3aKoH»

1. MoHATMe 06 aToMe.

2. CTpoeHue agpa. 13oTonbl.

3. MPUHLNN KBAaHTOBOW MEXaHUKN:

HeonpeneneHHoCTH,

OBONCTBEHHOW NpMpoabl SN1EKTPOHa;

KBaHTOBOW 3HEPIruu;

HaVMeHbLUEN Heprun.

4. KBaHTOBbIe 4YMCNa, XapaKTepusyLlne COCTOSAHUE 31IeKTPOHa B aToMe.

5. MHOrosfneKTpoHHbIe CUCTEeMbI: NpuHUMN MNaynun, npasunno NyHaa, npasusio Kine4ykoBCKOro.

6. 3anoJIHeHMe 31eKTPOHHbIX 060/104€K aTOMOB NEPUOANYECKON CUCTEMBI.

7. NMepnoamn4vecknin 3aKoH 3nemeHToB [1.11. MeHgeneeBa. lMepnognyeckas cnctemMa Kak
ecTecTBeHHas Knaccudpunkaumsa 3/ieMeHTOB.

- bopMyNIMPOBKa 3aKOHa;

nepuopabl, Fpynnbl, NOArpynnbl. I3MeHeHne CBONCTB 3/1eMEeHTOB B Nepuoaax 1 rpynnax.

XapaKTepucTuka s-, p-, d-371eMeHTOB.

aHeprmna noHm3auumn. CpOD,CTBO K 2J1EKTPOHY. 3}'IeKTpOOTpVILI,aTeﬂbHOCTb

Mepa XUMUYECKON aKTUBHOCTW 3/1IEMEHTOB.
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ObpaseL TeCcToBbIX 3a4aHuii 419 CAMOKOHTPOJISI CTYAEHTOB

Tema: «CTpoeHne aTtoMa v rnepuoanyecKnii 3aKoH»

1. TONbKO KUC/IOTHbIE OKCUAbI 06pa3yr0T 3/1eMeHTbI pAda

1)B,AlLCd; 2)S,N,Cl; 3) Cr, Mn, Fe; 4) Nb, I, Sn;  5) Mo, P, Sb.

2. Xnmm4yeckoe B3anMoLoencTeme BO3MOXKHO Mexxay sBewectBamu 1) H20 u SiO2; 4) H2504 n SO2;

2) Al203 n NaOH; 5) CuS04 n HCI; 3) NaOH u CaO;

3. KoHurypaums BasieHTHOro c/10 BaHaaus, pacrnosoxeHHoro B IV nepunoge 5 B rpynne
nepuogmn4yeckom cuctemsl anemeHToB .. MeHoeneesa

1)..5s2 5p2; 2)..4s24p3; 3)..4d25s2; 4)..3d34s2; 5)...4s52 4p5.

4. Yncno HEMTPOHOB B M30TOME LUNHKa C OTHOCUTEIbHON aTOMHON Maccon 70 paBHO

1) 40; 2) 30; 3) 35; 4) 65; 5) 70.

5. [1Ba 3/1eKTpOHa Ha 4s-NoAypoOBHE B OCHOBHOM COCTOSHUW MMEIOT 1) MarHuin, Kanbunm n Kaaunm; 2)
KaslbUWN, CKaHOWNN, CTPOHUWI; 3) MarHUn, KanbUnn N CTPOHUNIA; 4) Kanuin, KanbUnin, CKaHamm; 5)
aproH, Kaaun, KanbLnn.

6. Cpelin nepevynciieHHbIX 3/IEMEHTOB HanbobLLINA aTOMHLIN paanyc nmeeT: 1) 6epunnnn 2) dTop
3) nauTnin 4) HaTpui 5) MmarHun.

7. dneMeHT C Hanbonblien 3EeKTPOOTPULATENLHOCTLIO 3TO ... 1) Bogopoa, 2) yrnepog, 3)
Kucnopog, 4) a3oT, 5) HaTpun.

8. OcHOBaHMAMU ABNAIOTCA rmgpokcuabl psaa anemeHtos 1) C, Si, Se; 4) Cr, Zn, As; 2) Mo, Te,
Bi; 5) Na, Ca, Mg; 3) V, Zr, Ni.

Boripocel no teme: «OCHOBHbIE MOHATUSA O XUMUWNYECKOV CBA3N»

1. NMoHATME XUMUNYECKOWN CBA3N.

2. MapamMeTpbl CBSA3N:

- OHeprma Ce4a3n,
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- ONMINHa CBA3WU,

- BaJIeHTHbIe YT Jibl,;

- pacnpepneneHne 31eKTPOHHOW MAOTHOCTM.

3. CBoncTBa CBA3U:

HacCblLLaeMOCTb;,

rmépunonsauns;

HanpaBJIEHHOCTDb;,

nonAapm3yemMocCTb.

4. Tunbl cBA3U:

- KOBaJleHTHa4,

- NOHHaA,

- MeTaJuin4yeckasd.

3anaun no teme: «CTpOEHME aToMa v NeEPUOANYECKNI 3aKOH»

1. 3anunTe NOMHYIO N KPATKYIO 3JIEKTPOHHYO (POPMYJibl XMMUYECKOrO 3JIEMEHTA, COAep Kalllero
25 3/1eKTPOHOB B 3/1IeKTPOHHON 060/104Ke.

2. 3anuwnTe NOJTHYI0 N KPaTKYH 3IEKTPOHHY hOpMYJibl XMMUYECKOr0 3/IEMEHTA, COAep KalLlero
38 3/71eKTPOHOB B 3/1IEKTPOHHON 060N04Ke.

3. 3anunTe NOJIHYI0 N KPaTKYH 3JIEKTPOHHYK hOpMYJibl XMMUYECKOr0 3JIEMEHTA, COAEep KalLlero
79 31eKTPOHOB B 3/1IEKTPOHHON 0boouke.

3agayun ro Teme: «llepnoanvecknii 3aKoH n nepunoanydeckas cucrema [.V1.MeHgeneesa»

1. PyKoBOACTBYACh TOJIbKO MNOJIOXKEHNEM XMMNYECKOro 3/IeMeHTa B Nepnomnyeckon cucteme,
HanMWNTe KPaTKYI0 N NOJIHYIO 3/IeKTPOHHbIE (POPMY bl CrieAyIoLWmnX 3n1eMeHTOoB: Ne54, Noe26, Ne68.
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2. PacnonoxnTte B psA4 No BO3pacTaHUIO a)aTOMHbIX pagnycos, 6) anekTpooTpuUaTenbHOCTH,
B)MeTa/lNIMYEeCKNX CBONCTB clieaytoline anemeHThl: S, Se, Te, Po.

3. [anTe xapakTepuCTUKy Npeasio)KeHHOro 3/ieMeHTa Mo Cieayolemy niaHy:

l11aH xapakTePUCTUKN XUMUYECKOIrO 3/1EMEHTAa U ero CoeaNHEHNV Ha OCHOBE AaHHbIX CTPOEHNA
aroma:

1. XuMnyeckmnm CMMBOJT N Ha3BaHMe aneMmeHTa. OTHOCUTEeNbHAA aTOMHada Macca. ATOMHbIN
(mopsaaKkoBbIN) HOMED.

2. CTpoeHMe aToMa XMMNYECKOro 3J1IeMeHTa:

a) 3apsA4 agpa aToma, YMCA0 NPOTOHOB, YNCI0 HENTPOHOB Hanbonee yCTONYMBOro,
pacnpoCcTpaHEeHHOro n3oTona;

6) obuwiee YNCNO INEKTPOHOB;

B) 9/1eKTPOHHadA popMyna;

) BaJIeHTHbIE 3JIEKTPOHDI.

3. MNonoxeHne sanemMeHTa B nepI/IOD,I/I‘-IeCKOIZ cncremMe:

a) Homep nepuoaa v rpynnbl;

6) rnasHas nnan nobo4vHas noarpynna.

O6ocHoBaTb MONOXKeEHUE 31eMeHTa B Neprnoanyeckon cncteme.

4. CBonCTBa aTOMa 3JIEMEHTa:

a) MeTaNn4yecKkmne nam HemeTalsIn4yeckune;

6) BocCTaHOBUTESIbHbIE NN OKUCINTENIbHO-BOCCTAaHOBUTESIbHbIE (COCTAaBUTb YpaBHeHWA npoueccos
OKWCNIEHNS NN BOCCTAHOBJIEHUSA N OKUCIEHUNS);

B) onpenennTb BCE BO3MOXHbIE BAaJIEHTHOCTU N CTENMEHN OKNCNEHNA! rpaqamquKoe |/|306pa>KeH|/|e
BaJIEHTHOr o CJiod B HOPpMaJibHOM " BO36y)K)J,eHHOM COCTOAHUAX.

3agayun no teme: «OCHOBHbLIE MOHATUS O XUMUYECKOW CBS3U»
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1. OnpenennTte CTENEHN OKUCNEHUS KaXKA0ro 3/IeMeHTa B C/leAyoLWMX MONEKy1ax U NoHaxX:
K2Cr4013 (TeTpaxpomaT kKanus), H4Re209, Ca3(P04)2; NalOW12041 (annapaBoibdpaMaT-NoH);
(Mn0O4)-; (W7024)60 (napaBonbdpamaT-noH). ObpaTnTb BHUMaHMe Ha pacyeT B NH4ANO3
(paccuntaTtb oTaensHo MoH (NH4)+ n (NO3)-. N306pa3nTte CTPYKTypHbie POPMYJibl AaHHbIX MONEKY
N NOHOB.

2. OnpenennTe, Kaknue CTerneHn OKUCIEHNS BO3MOXXHbI AN1 repMaHus. Mokaxnte nx obpasoBaHue.
OnpepnennTe, Kakue N3 cTeneHen okncieHns bynyT Hanbosiee YCTONYMBLI: @) A5 SNEKTPOHHO-
B0O36Yy>XJ€HHOIro COCTOSAHMSA; 6) AN OCHOBHOI0 COCTOSIHUS.

3. MokaxKnTte, B Kakux n3s npmeeneHHbix Mmosiekyn (CsCl, SO, 02) xuMmmnyeckas cesasb byaeT:

a) KOBaJIeHTHOM HenonsipHon; 6) KoBasIeHTHOM NOAAPHON; B) MOHHON. OBOCHYINTE CBOMN OTBET.

3agayun rno teme <<9HepI'ETI/IKa N KNHEeTNKa XMMN4eCKnx ripoLjeccos»

1. Bolymncnntb TennoTy cropanHmsa CO B kI)xk/M3. a3 cogepXnt 10% Heropro4nx npnMmecen.

2. PaccuntaTtb B KIO>K/MOJIb U3MEeHEeHMe 3HTasbnnm ha3oBoro nepexona.

H20(kp) ® H20(x), H20(r) ® H20(x).

3. Bbl4ucnuTb TennoTy cropaHusa rasa B k>x/m3, coctoswero ns 40 % CO kK 60 % H2 npwu
HOpPMaJibHbIX yYCN0BUAX. Boga obpasyeTcs B ra3oobpa3HOM COCTOAHUN.

4. Bbl4NCANTb TENIOTY cropaHnsa cepbl B KIK/Kr. NMpnumecn coctaBnaoT 15%.

5. BblyncnnTbe TennioTy pa3oBOro nepexona rpaura B asiMas, ecsim NU3BeCTHO, 4TO CTaHaapTHas
3HTanbnusa obpasoBaHusa CO2 u3 rpacdunTa paBHa: DH°06p. = -393,5 K[>k/MoNb, CTaHOAPTHas
3HTanbnus obpasoBaHusa CO2 13 anMa3sa paBHa: DH°06p. = -395,4 kO)x/Mosb

6. PaccyntaTb KaNopumMHOCTbL TonanBa B KO)/M3, cocTosuwero n3 60% CO n 40% SO2.

7. TennoTa cropaHus 3TaHa paBHa: DHx.p. = -1428,34 kKI>X/MOb. BbIYNCINTb CTaHAAPTHYIO
3HTanbnuto obpaszoBaHna 3TaHa DH°06p.CH. Boaa BblaenseTcs B ra3006pa3HOM COCTOSHUN.

8. Mpwn Kakol TemnepaType HAaCTYyNUT TeEPMOAMHAMUYECKOe paBHOBECKE B CUCTEME:

CuO(kp) + H2(r) ® Cu(kp) + H20 (x)?

9. Bbluncnutb aHepruio M'mbbca B peakumm: 2NH3(r) + 3/2 02(r) ® 2NO(r) + 3H20(x).

OI'IpeJJ,eJ'II/ITb npnHUMNnMaJibHYyt0 BO3MOXHOCTb eé NMPOoTEKaHNA NPU CTaHAaAPTHbLIX YCJZTIOBUAX N NMPpK
500° C.
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10. Ckonbko Tenna Bblaenntca npu cropaHnm 38 r CS2 B ypaBHeHUM peakuun: CS2(r) + 302(r) =
CO2(r) + 2502(r)?

3agayun o Temam «OCHOBbI XUMNYECKOW KNMHETUKN. XUMWYECKOE paBHOBeCmne»

1. CkopocTb peakuunu npu Temnepatype 60_°C paBHa 1 Moab/A. BblHUCANTL CKOPOCTb 3TON peaKkLuum
npu 30 °C, TemnepaTypHbIN KO3 PULIMEHT paBeH 3.

2. Ha CKo/IbKO FpaflyCcoB HY>XHO YBEJIMYUTbL TEMNepaTypy, 4Tobbl CKOPOCTb peakuun Bo3pocia B 27
pa3? TeMmnepaTypHbIN KO3DDULNEHT paBeH 3.

3. Mpu TemnepaTtype 30 _°C peakuma npotekaeT 3a 25 MUHYT, npu 50 °C - 3a 4 MNHYTLI. PaccynTtaTb
TeMnepaTypHbIN KOIPDULNEHT.

4. BO CKO/IbKO pa3 HY>KHO YBEMNYNTb KOHLIEHTPALIMIO BOAOPOAa, YTOObl CKOPOCTb peakumy Mexxay
BOJOpPOAOM N NOAOM BO3pPOCaa B 3 pa3a?

5. Bbl4UCnnTb CpeHIol CKOPOCTb peakuun: A + B = 2C.

HavanbHasa KoHUeHTpauuma seulectsa A paBHa 0,22 mosib/n,a 4epes 10 ¢ 0,215 monb/n.

6. BO CKONbKO pe3 yBEeJIMYNTCA CKOPOCTb peakLumu npu NoBbilieHUn TeMmnepaTtypbl oT 150 °C oo
200 °C, ecnm npu nosblleHn TemnepaTypbl Ha 10°C CKOPOCTb peakuun ysenmyuaacs B 3 pasa?

7. Npu TemnepaTtype 20_°C peakuma NpoTeKaeT 3a 2 MUHYTbl. KakoBa NPOAO/IXUTENbHOCTb 3TON
peakuuun nNpu a) Temnepatype 0°C, 6) TemnepaTtype 50°C? TemnepaTypHbIN KOIDADULIMEHT paBeH 2.

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

9. Kak usMeHuTcH CKOPOCTb I'IQHMOI7I peakunn npn yBeanyeHnm KOHLLEHTPaAL NN a30Ta B TPpU pa3a?

N2 + 02 ® 2NO.

10. Kak U3MeHUTCA CKOPOCTb peakuun npu ysenndyeHun temnepatypsl oT 0°C oo 100°C?
TeMnepaTypHbIN KO3(hdMUMEHT paBeH 3. [lepBoHavalbHaa CKOPOCTb peakuun paBHa 5 Mosb/.

11. Kak nosnuseT yBenndeHune P n T Ha cMelLeHne paBHOBECUS 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 KMCI0Ta, CoNsiHaa KUCNoTa, T’MAPOKCUA Kanus, cynbdaT KasbUnUs, HUTpAT InTns?

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.

7. KaTUOHHbLIM KOMIMJIEKCHbIM COeJNHEeHNEM ABNAeTCH ...

8. 1) K[Ag(CN)2]; 2) [Pt(NH3)2CI2]; 3) [Cu(NH3)4]S04; 4) Na2[Zn(OH)4]; 5) K[Bil4].

9. HazBaHuio «xnopua neHtaakBaxsaopoxpoma (lll)» cooTBeTcTBYET hopmyna...

1) [Cr(H20)5NH3]CI3; 2) [Cr(H20)4CI2]Cl; 3) [Cr(H20)5CI]CI2; 4) [Cr(H20)3CI3]; 5) Na3[Cr(OH)6].

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

YpaBHATbL peakuum MeToaoM 3/1IeKTPOHHOro banaHca, onpegenntb Tun OBP.

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

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

3. KMnO4 + HCI ® MnCI2 + KCI + CI2 + H20
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4. K + H2S504 (koHu.) ® K2504 + H2S + H20

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

6. MNO2 + HCI ® MnCI2 + CI2 + H20

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

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

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

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

3agayu rno TeMe «3J1IeKTPOJIN3 pacTBOPOB U PacriaBoB»

1. CocTaBUTb CXEMY 3JIeKTpoaM3a pacTBopa ZnS0O4: a) c yrosbHbIM aHoaoM, 6) ¢ MeaHbIM aHO40M.

2. Moyemy wieno4vHble MeTaflibl HeNb34 MNONYYUTb N1€KTPOJSIN30M PAaCcTBOPOB UX conen? OTeeT
MOTMBUPOBATb MPMUMEPOM 3J1IEKTPOJIN3a PaCTBOPOB.

3. CocTaBuTb CXeMy 371eKTposin3a pacTeopa u pacnnasa MnCl2.

4. CoCTaBUTb YpaBHEHMSA NPOLECCOB, NpoTeKalowmnx npun anektTpoanse pacnnasoB NaOH n NiCl2 ¢
HepacTBOPUMbIMU 3IEKTPOAAMMU.

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

3anayu ro Teme «Koppo3unsi MeTaslsioB»

1. Kakue npouecchl MONAYT Ha 3N1eKTpoaaxX rajsibBaHMYECKOro 31eMeHTa NPU KOPPO3Un XKEeNe3Horo
JINCTa Ha Bo3nyxe?

2. Kakune npouecchl NoiayT Ha 3/1eKTPoAaxX rajibBaHNYeCcKoro sfiemeHTa, paboTatowero Ha Bo3gyxe
Npu KOPPO3UN XKENe3HOro JIMCTa C MeaHbIMU 3aK/ienkKamMun?

3. CoCTaBUTb CXeMY rasibBaHM4eCKOro asieMeHTa, obpasyoLwerocs Npyu Kopposnu getanen nu3
crnnaBsa »XeJse3a ¢ genonspusaTtopom: H20 + SO2.

4. B KakoM cJly4ae Koppo3us xxenesa byaeT nponcxoanTh BbiCcTpee: Npy HapyLLUEHUN NOKPbLITUA
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JIY>KEHOr0 UM OLMHKOBAHHOI 0 )ene3a? MNpuBecTn cxeMy paboTbl MUKpPOrasibBaHoMap.

5. CocTaBbTe 3/1IeKTPOHHbIE YPAaBHEHMS MPOLECCOB KOPPO3MM KeJie3a, HaXoAsLIEerocs BO B/aXKHOM
BO3[yXE B KOHTAKTE C XpOMOM.

6. Kakne npouecchbl I'IOIZ,EI,yT Ha 3N1eKTpoaaX raJibBaHN4Ye€CKOro as1ieMeHTa Nnpn Kopposnn
HUKeNNPOBaAHHbIX neTanen c KNCNOPOAHbIM OAenoJiIApn3aTOpPOM MNP HapyLleHnn FIOKprTI/IH?

7. CoCcTaBUTb CXEMY raJibBaHUYECKOro 31eMeHTa, obpa3ylolerocs npm KOppo3mm crnsasa LUMHKa C
Menblo. [lenonapnsaTopoM CNyXuT anektponut: H20 + CO2.

8. CoCcTaBMTb CXeMy rajibBaHU4YeCKOro 3JieMeHTa, paboTatoLlero npyu KOPpPo3nn OLLMHKOBAHHOMO
»Kenesa C KUCIopoaHbIM Aernonisapru3aTopoM. HanncaTb ypaBHEHUS MPOLLECCOB Ha 3/1eKTPoaax.

9. Kakune npouecchl NonayT Ha 3/IEKTPOAax rajibBaHNYeCcKoro ssieMeHTa, paboTatoLlero npu
KOPPO31KN NPOTEKTOPA Ha CTaJIbHOM Kopnyce?

10. Kakure npouecchl NonAayT Ha 3NeKTPoAaxX rajlbBaHWYECKOro 3JIEMEHTa MPu KOPPO3um
CBMHUOBOro Kabena noa aencrenem 61yxaaloWwmx TOKOB?

3apgayu rno teme «ObLyne cBovicTBa MeTasi/ioB"

1. CoCTaBUTb 3N1EKTPOHHYIO (hOpMYyly MapraHua. OnpenenTb BaJIEHTHOCTb U CTEMEeHb OKUCEHMS.
Ha ocHOBaHWM BafIeHTHOCTM COCTaBUTb (DOPMYJIbl OKCUAOB U TMAPOKCMA0B Mn. OnpenennTb NX
KWCJIOTHO - OCHOBHOW XapaKTep.

2. Kak npet pactBopeHue MmarHusa B kucnotax HCI, HNO3(pa36.)? HanucaTb ypaBHeHME peakunm.
O6ocHoBaTb Koa(hdunumeHTbl. PaccuntaTth DG peakuunin. YKa3aTb HanpaBJeHHOCTb NPOLLECCOB.

3. HanuncaTb peakuuto, MoATBEP X AAOLLYIO OCHOBHble cBoOWCcTBa MnO.

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

5. HanuncaTtb peakuyuto Bsanmogenctend: [Ag(NH3)2]ClI + NaOH ®. 3anuncatb €é B MOHHOM BUAeE.
Ha3BaTb KOMMNJIEKCHbIE COEANHEHUS, ONPeaennTb 3apsan KoMnaekcoobpasoBaTens u
KOOPAVWHALMNOHHOE YNCO0 AaHHbIX COeANHEHNN.

6. C BOOOV B3aMMOOENCTBYIOT NMpu 0bbI4HbIX YC/I0BMAX 1) BCe MeTasubl; 2) MeTasnnbl, obpa3youime
aMOTEpPHbIE OKCUAbI; 3) LWesIoYHble MeTabl; 4) MeTasJbl, CTOSILLME B 3JIEKTPOXMMUNYECKOM pSaay
Hanps>XeHUn MeTasnsIoB NpaBee BOAOPOAa; 5) meTansbl, obpasytowme 0OCHOBHbIE OKCUAbI

7. MNpouecc oKNCNeHns onucbiBaeT nosypeakuus

1) MnO4- - Mn0O2; 2) 2I- - 12; 3) Sn+4 - Sn+2; 4) H202 - H20; 5) Al+3- AlO.
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8. MNpoAyKTOM B3aUMOAENCTBUA KOHUEHTpupoBaHHOW H2504 co CBUHLOM SBASAIOTCS

1) SO2; 2) H2; 3) H2S; 4) S; 5) SO3.

9. CxeMa, BbiparkaloLLlaa B3auMoLencTBme xenesa c pasbasneHHon H2504

1) Fe + H2S04 - FeSO4 + H2;

2) Fe + H2504 - FeS04 + H2S + H20;

3) Fe + H2504 - Fe2(S04)3 + H2;

4) Fe + H2S04 - FeS04 + SO2 + H20;

5) Fe + H2504 - Fe2(S04)3 + H2S + H20

3anayuun o Teme: «3nemeHTbl 1-2 rpynn NC - wWesnoYHbIe U LWEeN0YHO-3eMesIbHble MeTasl bl. ObLuas
XapaKTepUCTUKA, XUMUYECKNE CBONCTBA, CrIOCOBbLI MNoJIyYEeHUS, HAaX0XXAEHUNE B pupoae»

1. Bepvmnvuh HE OTHOCUTCA K WWeo4YHO3EeMEJIbHbIM MeTas1J1aM, T.K.

a) CBONCTBa €ro rMApPoOKCMNAOOB OTJZINHAOTCA OT CBOWCTB rmapokKcnaoB Weno4YHOo3eMeJibHbIX
MeTannos; 6) apnaeTcsa nepexogHbiM MeETaIJIOM; B) OTHOCUTCA K HEMETasNaM; ') MeeT HebonbLuoe
HYNCNO 3JIEKTPOHHbIX CJ10€B; 0) OTHOCUTCSA K WeSI0OYHbIM MeTaJsliaM.

2. MpoayKToM B3auMoOencTeunsa 6epunnams ¢ pacTBOPOM rMAPOKCUAA HAaTPUS ABASIeTCS

a) xnopup 6epunnnsg; 6) 6epnnnat HaTpuA; B) BoAa; r) okcug bepunnusa; o) rmapokcng bepnnnuns.

3. Ka4yeCTBEHHbIM peareHTOM Ha UOHbI Mg2+ ABASETCS... @) KOHUEHTpMpoBaHHLIN pacTBop NaOH; 6)
peakTuB Yyraesa; B) WEJIOYHOWN paCTBOP MarHe3oHa; ) pacTBOp aJM3apuHa; a) pactesop H2S04.

Bonpockl A1 CaMONOAroTOBKM NO AUCUUMINHE «XUMUUN»

DK3aMeH UJIM 3a4éT MO)XXeT NpoBoaAnTbCA B hopMe YCTHOro onpoca no bunetam (Bonpocam) nam
6e3 6wuneTtoB, C npeaBapuTenbHOW MNOAFOTOBKOM wunm 6e3 noAroToBKWM, MO  YCMOTPEHUKO
npenofaBaTens. DkK3aMeHaTOp BrpaBe 3ajaBaTb BOMPOChl CBepx 6uneTa, a TakXke, MOMMMO
TeopeTunyeckmx BONPOCOB, AaBaTh 3aJayun NO NporpaMme AaHHOro Kypca.

JK3aMeHalUWoHHble 6uneTbl (BOMPOCHI) WAM BOMPOChI K 3a4eTy YTBEPXKOATCA Ha 3acefaHun
Kadeapbl 1 NOANMCLIBAOTCA 3aBedyoWwnMM Kadenpon. B bunete no/mkHO coaepxaTbcsa He Bonee
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TpEéx BonpocoB. KOMMNAEKT 3K3aMeHaUNOHHbIX B1UNeToB No ANCUMMNMHE O0JKEH coaepXkaTb 25-30
buneTos.

DK3aMeHaTop MOXXeT MPOCTaBUTb 3k3amMeH 6e3 onpoca wan cobecefoBaHMA TeM CTydeHTaM,
KOTOPbI€ aKTVBHO y4aCTBOBA/IN B CEMUHAPCKMX 3aHATUAX.

I cemecTp (3a4éT)

1. OCHOBHbIE KJlaCCbl HEOPraHMYEeCKNX COegNHEHNN, KNnaccndukaums, onpenesneHns.

2. Okcnabl, Knaccmgukaums, NojayyeHmne, CBOMCTBA.

3. Kucnotel, Knaccngukaums, noayyeHuve, CBOMCTBA.

4. F'nppoKcnabl, Knaccupukaums. OcHoBaHu4, nonydyeHumne n CBOWCTBA.

5. AM)OTepHble TMAPOKCUAbI, MOJlyYeHne, CBONCTBA.

6. Conn, knaccudunkaums, nosy4yeHme, CBOMCTBa.

7. NMeprnoamn4ecknin 3aKoH N nepnognyeckas cuctema anemenToB [.M. MeHaoeneesa.

8. CTpoeHue aToMa, OCHOBHbIE MOHATUA N onpeneneHus. Teopua H. bopa. MpuHunn
HeonpepeneHHocTu NennseHbepra.

9. Y4yeHume 0 KBaHTOBbIX Yncaax. NMpMHUMN HauMeHbLUEeN 3Heprun (NpaBuao Kne4ykoBCcKoro).
MpuHuwnn Maynun.

10. MpaBwuna 3anonHeHnsa opbutanen sNeKTPOHaAMMU.

11. CeMeiCTBa 3/1IEMEHTOB, 3/IEKTPOHHbIE YPaBHEHMS.

12. MNoHsATNE 06 3HEPrUM MOHU3ALIUN, SHEPTUN CPOACTBA K IJIEKTPOHY U N1EKTPOOTPULATENIBHOCTH.
3aKOHOMEPHOCTU UX U3MEHEHNS.

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

14. Obpa3oBaHMe xuMn4eckom cesisn. OCHOBHbIE MapaMeTpbl MOJIEKY .

15. CBONCTBa KOBaJIEHTHOWN CBA3MW.
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16. lMoHATME 0 curMa 1 N CBA3AX, KpaTHbIe CBA3N.

17. JOHOPHO-aKLEeNTOPHbIA MexaHU3M obpa3oBaHNS KOBAaNIEHTHOW CBS3U.

18. T'mbpugmnsaums atoMHbix opbutanen. Bungbl rubpmnansaymn.

19. NloHHasa cBA3b.

20. BopoponHas cBs3b.

21. MeTannnyeckas cBs3b.

22. CKOpPOCTb XMMUNYECKOW peakLnm n akTopbl, BANSIOWME Ha Hee. 3aKOH AEACTBYIOLWMNX MacC.

23. Teopusa akTMBaLUUN. AKTUBNPOBAHHbIN KOMIMJIEKC.

24. NoHATMe 0 KaTam3e N KaTaamsaTopax. AKTUBATOPbI, UHTUBUTOPLI, KaTannTuieckne aabl. Tunol
KaTaJMTUYECKNX peaKLnn.

25. HeobpaTtumblie n obpatumMble Nnpouecchl. 3aKoH AENCTBYOLWMX Macc a8 obpaTMbIX peakLmni.

26. CmeweHne xmuMmnyeckoro pasHosecus. MpuHuun JNle WaTenbe. BansHne KoHUEHTpauumn,
[aBNieHUs N TeMnepaTypbl Ha COCTOsIHME pPaBHOBECKS.

27. TennoBble 3(pPEKTbl XUMNYECKUX peakLUin. DK30- N SIHAOTEPMUYECKME peaKL K. DHTaNbMNS.

28. TepMOXMU4eckme 3aKOoHbl U C1egCTBUSA N3 HUX.

29. 3HTponua 1 sHeprua MN'mbbca (M30bapHO-U30TEPMUYECKUI MOTEHLMAN) CUCTEMDI .

30. PacTBOpbI, Kaccudukaums.

31. PacTBOpPMMOCTb BewlecTB B BoAe. DTanbl pacTBOpeHus. fnapatauma n cosibBaTauus.

32. Cnocobbl Bblpa>keHUs KOHLLEHTPaL M pacTBOPOB.

33. Teopvm 3)'IEKTpOJ'IVITVI‘1€CKOIZ anccounaunmn, ee OCHOBHbIE MOJI0XKEHNA. CDaKTOpr, BANAOLLINE Ha
INEKTPONNTUHECKYIO Anccounaunto. CTeneHb guccoumauun.

34. Cnabble 1 cuNbHble 31eKTPOoNTbI. CBOACTBA PAacTBOPOB C1abblX 3/IEKTPOSINTOB. 3aKOH
pa3baBneHusa OcTBanbaa.
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35. dnekTponnTmyeckasa guccoymnauns soabl. BooopoaHbii nokasaTens.

36. bydepHble pacTBoOpblI.

37. CBoncTBa pacTBOpOB cnabbix 3nekTponnTos. lNMponsseneHne pacTBOPMUMOCTH.

38. Peakuumn obMeHa B pacTBOpax 3JIeKTPOJINTOB.

39. MoHATME 0 r1naposn3e Conen.

40. KoMmnnekcHble coeanHeHus. Peakumn koMmnaekcoobpasoBaHus. KoopanHaLuMoHHas Teopus A.
BepHepa.

41. Tunesl KOMI'IﬂEKCOO6paBOBaTeJ'IeI7I U NnuraHgos, KOOpAMHaLUMOHHOe 4Yncio. HoMmeHKNnaTypa
KOMMAEKCHbIX COeaNHEHU,

42. OcMmoc, ocMoTuMYeckoe gasnenune. Ondpdysna. 3akoH BanT-Iodda.

43. lNpown3sBeneHne pacTBOPUMOCTMN.
Il cemecTp (3K3ameH)
1. OKNCINTENbHO-BOCCTAaHOBUTESIbHbIE peakuun. NoHATNE O CTENEHN OKUCIIEHNA N NpaBuia

onpependwouine eé.

2. OCHOBHbIe NONOXKEHUS TEOPUN OBP. TUNNYHbIE OKUCAUTENN U BOCCTaHOBUTENN. OKNCINTESIbHO-
BOCCTaHOBUTEsIbHAs A4BONCTBEHHOCTb.

3. Knaccndukaums oKNCINTeNIbHO-BOCCTAaHOBUTESbHLIX peakLui.

4. MeTogunka coctaBneHusa OBP: meTofn 3/1eKTpOHHOro 6banaHca.

5. MeToguka coctaBneHus OBP: meToa 3n1eKTPOHHO-MOHHOI0 BanaHca.

6. DNeKTpoNn3 pacniaBoB, ero CyLwHOCTb.

7. DNeKTposan3 pacTBOPOB, KaTOAHbIE N aHOAHbIE NPOLLeCChl.

8. 3akoHbl Papapesd. [MpakTnyeckoe rNpMMeHeHne 31eKTPosin3a.

9. Obuime CBOMCTBa MeTasIJI0B: TUMbI KPpUctTannan4ecknx peeTok, xmmn4eckmne CBOWCTBA.
XnMmyeckme CBONCTBa MeTasNIOB r1aBHbIX U MOBOYHbIX noarpynmn.
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10. Pag akTUBHOCTEN METAJJIOB.

11. Koppo3us meTannos, eé€ snabl n cnocobbl 60pbbbl € Hen.

12. Obuime cBoOWCTBA HEMETANIOB: (DM3NYECKME U XUMUYECKME.

13. ObLwan xapakTepncTmka coeanHeHnn anemeHToB |A u lIA rpynn.

14. O6wasn xapakTepuctuka snemeHToB VIIA rpynnel (rasoreHos).

15. Obuwas xapakTepucTtmnka 3sieMeHToB A rpynnbl. 9N1eKTPOHHOE CTPOeHne, CTEMEHN OKUCTIEHNS,
BaJIEHTHbIE BO3MOXXHOCTW.

. 16. Ba)xHenwmne BOAOPOAHbIE N KNCNIOPOAHbIE coegnHeHns anemeHTos IlIA rpynnsl,
COJIN N KOMMJIEKCHbIE coeanHeHna B pagy 6op - Tannmn. CBOMCTBA NMPOCTbIX BELLECTB.
o 17. Obwias xapakTepncTuka snemeHToB IVA rpynnbl. 9NeKTPOHHOE CTPOEHNE, CTEMeHN

OKUCJIEHNSA, BaXKHelLWe BOLOPOAHbIE U KUC/IOPOAHbIE COeAMHEHNA B pAdy yriepog -
csuHel,. Conun. CBONCTBa NMPOCTbIX BELLECTB.

18. Kncnopoaconep»xawime KMCNOTbl 0J10Ba U CBMHLUA, UX CONN.

19. OcobeHHOCTU XnMnK yrnepoga. Kapbugbi.

20. MoHooOKCKp yrnepopfa, AMokcupa yriepoaa.

21. YronbHas Kucnota; kapboHaTbl U ruapokapboHaThl.

22. XuMunsa KpemHus. MonydeHne. Bzanmoagencreme co wenov4amm n gTopoBoaopoaoM.

23. Anokecng KpeMHUA, OpTOKpEMHUNEBAA KNCN0Ta, CUJINKAThI.

24. Obliasn XxapaKTepUCTMKa 351eMeHToB VA rpynnbl. /IEKTPOHHOE CTPOEHWE, CTEMNEHN OKUCIEHUS,
Ba)KHellle BOAOpPOAHbIE N KUCNOPOAHbLIE COeANHEHNS B pAay a30T-BucMyT. Conun. CBOCTBaA
NMPOCTbIX BeLlecTB.

25. Obuwasn xapakTepucTmKa anemeHToB VIA rpynnbl (XabKOreHoB).

26. OcobeHHOCTM Xxumnm Kucnopoda. O30H.

27. Bopa v nepokcupa Bogopona. CTpoeHune n CBOMCTBA.

28. OcobeHHOCTU XuMun cepbl. CepoBOAOPOA.
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29. OKcnabl cepbl.

30. KucnopogHble n 6eCKuciopoHbie KUC0Thl Cepbl.

31. Conun cepocosepkallmx KNCOT: CyNbUTbI, CysibdaTbl, CynbdPuabl, TUOCYbdaThI.
lMepokcocynbdaThbl.

7.4. MeToaunyYeckue MaTtepuanbl, onpeaensiowme npoueanypbl oueHMBaHUA 3HAHUMN,
YMEHMHU U HaBbIKOB, U ONbiTa AEeATEJIbLHOCTU, XapaKTepusyloLwux 3Tansl (popMUpoBaHUsa
KOMNeTeHUunn

TpeboBaHuA K HANUCAHUIO A OKJaga

MpooyKT CaMOCTOATEIbHOWN pa60Tb| CTyAeHTa, HpeﬂCTaBﬂﬂPOU.lMIZ cobon KpaTKoe N3J10)KeHNE B
NMMCbMEHHOM BMAE MNMOoNyHeHHbIX pe3yJjibTaTOB (y‘-|e6HO-I/ICCJ'Ie,D,OBaTeJ'IbCKOI7I) TEMBbI, rge aBTop
pPacCKpbliBaeT CYyTb mccne,u,yeM0|7| I'Ip06ﬂeMbI, npPMBOOUT pPa3/iNdHblE TOYKWN 3peEHNA, a TaKXe
cobCcTBEHHbIE B3rNsAAbl Ha HEE.

[Ooknap nomkeH 6bITb CTPYKTYPUPOBAH W BKJIOYaTh pa3fesibl: BBeAeHUe, OCHOBHAs YacCTb,
3aKJIlo4YeHme, CMNCOK UCNOJIb30BaHHbIX NCTOYHMKOB. B 3aBUCMMOCTM OT TEMATUKWN A0KIaAa K HEMY
MOryT ObITb OhOpPMIIEHBI MPUJIOXKEHUS, COAEPXKALLMNE AOKYMEHTbI, WIMOCTPaLUMK, Tabnuubl, CXeMbl U
T.4. O6béM poknaga - 10-15 cTpaHuL, MevYaTHOro TeKCTa, BKAOYaa TUTYJIbHbIA NCT, BBEAEHMe,
3aKJIl04YeHme N CNNCOK NnTepaTypbl.

3a4a4aMun Oooknajda ABALATCA:

1. ®opmMupoBaHue yMeHI/IIZ CaMOCTOATEIbHON pa60TbI C NCTOYHUKaMW nnTepaTypsbl, X
cncrteMaTmnlauyuna,

2. Pa3BnTume HaBbIKOB JIOFMYECKOr0 MbILUIEHUS,
3. YrnybneHue TeopeTmndecknx 3HaHum no npobaeme nccnenoBaHms.

Mpu oLueHKe OOKJaa UCMOJb3YITCA C/ieayoLne Kputepun:

HOBWM3Ha TEKCTa,

060CHOBaHHOCTb BblbOpa NCTOYHUKA;

CcTeneHb PacKpbITUS CYLLHOCTU BOMPOCA;

cobnogeHna TpeboBaHU K 0ohopMIIEHNIO.

KpuTepumn oueHuBaHusA poknagpa

OTMEeTKa «OTJ/IMYHO» - BbIMOJIHEHbI BCe TpeboBaHUS K HAaNMMCaHMIO 1 3alUuTe Aokiana: obo3HayeHa
npobaema n obocHoBaHa eé akTyasIbHOCTb, CAENIaH KPAaTKUIA aHa/IN3 Pas/IMyHbIX TOYEK 3pEeHUs Ha
paccMaTpuBaeMyto npobsiemy U NOrMYHO U3NioXKeHa cobBCTBEHHAsA NO3ULIUSA, CHOPMYSIMPOBAHbI
BbIBO/lbl, TEMA PACKPbITa NOJIHOCThIO, BblAep>XaH 06bEM, AaHbl NPaBUJIbHbIE OTBETHI Ha
DOMOJIHNTESIbHbIE BOMNPOCHI.

OTMeTKa «XopoLlo» - OCHOBHble TpeboBaHMS K AOKaAy U ero 3alnTe BbIMNOJHEHbI, HO NPW 3TOM
nonyLeHbl Hef04éTbl. B YaCTHOCTU, MMEIOTCHA HETOYHOCTM B N3JIOXKEHUN MaTepuania, OTCYyTCTByeT
Niormyeckasn nocnefoBaTeIbHOCTb B CY)KAEHMWSAX, He Bblaep>xaH 06bEM foKana, MMeTCs
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ynyLieHns B oQoOpMJIEHUN, HE OOMYCKAEeT CyLLeCTBEHHbIX HETOYHOCTEN B OTBETE Ha
[OMOSIHUTESIbHbIN BOMPOC.

OTMeTKa «Yy40BJIETBOPUTESIbHO» — UMEIOTCA CYyLLeCTBEHHbIE OTCTYMJIEHUA OT TpeboBaHUN K
HamMuWcaHuto foknaga. B 4acTHOCTW, TeEMa OCBELLEHA NINLb YaCTUYHO, AONYLLIEHbl aKTUYeckme
ownbKN B coaep>XaHnn AokKaaga Uiav Npy oTBETE Ha AO0MNOJIHUTESIbHbIE BOMPOCHI, BO BPEMS 3aLUUThI
OTCYTCTBYET BhIBO/.

OTMeTKa «Hey[OB/IeTBOPUTESIbHO» - TEMA A0KJafla He packpbiTa, 06HapyXMBAeTCs CyLleCTBEHHOE
HernoHuMaHue npobiemsbi.

TeMaTuKa O0KIa[0B BblAAETCS NpernogaBaTeneM, U CTyAeHT BbIbupaeT TeMy CaMOCTOATENLHO B
TeyeHue nepBbIX ABYX Hedelb 0byyeHus.

KpUMTepUM OLLleHKM 3HAHUW Ha 3a4yéTe

1.0ueHKa«3a49TEeHO»BLICTABNAETCA CTYAEHTY, KOTOPLIiA

- MPOYHO YCBOWA NpPeayCMOTPEHHLIN NMPorpamMMHbIA MaTepuan;

- NpaBUIbLHO, apryMeHTUPOBaHO OTBETWMA Ha BCe BOMPOCHI, C NMpuBeAeHUeM NpuMepos;

- NoKa3san rnybokue cucTemMaTU3UpoBaHHbIe 3HaHUA, BAafeeT NpueMamMu paccy X AeHUs 1
COMnocTaBnAeT MaTepuan 13 pasHbiX UCTOYHMKOB: TEOPUIO CBA3bIBAET C NPaAKTUKON, APYrvMU
TeMaMun [aHHOro Kypca, Apyrux nsy4aeMoix npeameTos

- 6e3 owmboK BLINOAHWA npakKTun4eckoe 3ajaHune.

Ob6azaTensHbIM ycnosmem BbICTaBNEHHOW OLUEHKWN ABNAETCA npaenneHasa pe4db B 6bICTp0M nnn
YMepeHHOM TEMNE.

KpuTepum oueHKM 3HAaHMHW Ha 3K3aMeHe

JK3aMeH MO)XXeT NMpoBOANTbLCA B OpMe YCTHOro onpoca no bunetam (Bonpocam) nnun 6e3 buneTos,
C NnpeABapuTenbHON NOAroTOBKOM uan 6e3 NnoaAroToBKMW, Mo YCMOTPEHUIO npernofaBaTens.
JK3amMeHaTop BMNpaBe 3ajaBaTb BONPOChHl cBepx buneTa, a Takxe, MOMMMO TeopeTU4eCcKmnx
BOMPOCOB, AlaBaTb 3aa4M NO NporpaMMe AaHHOIo Kypca.

DK3aMeHaLUWOoHHbIe BuneTbl (BOMPOCK!) YTBEPXKAATCA Ha 3acefaHnn Kadenpbl N NOANUCLIBAOTCA
3aBefyowmm Kadenpon. B bunete nomkHoO cogepxaTbCa He 6onee Tpex BONpPOCoB. KOMMaeKkT
93K3aMeHaUMOHHbIX BMNeTOoB MO AUCLUNMNNIMHE A0J/KEH coaep>XaTb 25-30 6buneTos.

SK3aMeHaTop MOXeT MPOCTaBUTb 3K3aMeH 6e3 onpoca nan cobeceioBaHNsA TeM CTyAeHTaM,
KOTOpPblE€ aKTUBHO Y4aCTBOBaJIN B CEMUHAPCKUX 3aHATUAX.

OTMeTKa «OT/IMYHO» - CTYAEHT rJlyboKo 1 MPOYHO YyCBOWU BECb MPOrpPaMMHbI MaTepuan,
ncyepnbiBatoLLe, NocefoBaTeIbHO, FPAMOTHO U JIOFMYECKM CTPOMHO ero nssaraeT, TeCHO
yBSi3blBaeT TEOPUIO C NPAKTUKON. CTyAEHT He 3aTPyAHSEeTCA C OTBETOM Mpu BUAOM3MEHEHWN
3afaHus, ceobogHO cnpaBasieTCs C 3agadYamMu, 3aaHNSIMU U APYFMMU BUOAAMU NPUMEHEHUS 3HAHWUNA,
NMoKasblBaeT 3HAHWA 3aKOHOAATEs/IbHOr0 M HOPMATUBHO-TEXHNYECKOr0 MaTepunasios, NPaBuibHO
060CHOBbLIBAET NPUHATbIE PELLEHNS, BNafeeT Pa3sHOCTOPOHHMMW HaBbIKaMu U MpremMamm
BbIMOJIHEHUSA NpPaKTU4Yecknx paboT, obHapyXNBaeT yMeHne caMocTosTelbHO 0606LWaTh 1 U3naratb
MaTepuan, He Jonyckas owmnbok.
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OTMeTKa «X0poLo» - CTYAEHT TBEPAO 3HAET NPOrpaMMHbIA MaTepuas, rfPamMoTHO 1 MO CYLEeCcTBY
n3saraeT ero, He OONyCKaeT CyLeCTBEHHbIX HETOYHOCTEN B OTBETE Ha BOMNPOC, MOXKET NpaBUJIbHO
MPUMEHSATb TEOPETUYECKNE MONIOXKEHNSA N BllafeeT HeEOOX0ANMbIMU HaBblKaMW MPW BbIMOJHEHUN
MPaKTUYEeCKNX 3adaHun.

OTmeTKa «yOOBJIETBOPUTEJIbHO» - CTYOEHT YCBOWUJT TOJIbKO OCHOBHOW MaTepunalsl, HO HE 3HaeT
oTOeNbHbIX feTanen, JonycKaeT HEeTOYHOCTU, HeLOCTaTO4YHO NnpasBusibHbie (POPMYIMPOBKMU,
HapylwaeT nocsieaoBaTes/IbHOCTb B U3J1I0OKEHNWN MPOrpaMMHOro MaTepmasia U UCrblTbiIBaeT
3aTpyOHEHNA B BbIMOJIHEHNIN MPaAKTUHECKNX 3afaHun.

OTMeTKa «HEeynoBNeTBOPUTENIbHO» = CTYAEHT He 3HaeT 3HAYUTENbHOM YacTn nporpamMMHOro
MaTepuana, AOMNyCKaeT CyLlecTBeHHblE oWwnbKN, ¢ 6oNbLINMN 3aTPYAHEHUAMU BbINOJAHSAET
npakTmnyeckme paboThi.

52/60



8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

CranbHas, M.WN. (Mankonckuin rocy 8apCTBEHHbIA TEXHOO0MN-
Yeckuin yHnBepcuTeT). JlabopaTopHbIA NPaKTUKYM MO XUMUN
[9nekTpoHHbIN pe-cypc] : y4yebHoe nocobue / M.U. CTanbHas.
- Mankon : b.u, 2021. - 104 c. - Mpwun.: c. 96-104. -
Bubnnorp.: c. 95 (11 Ha3B.)

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

54(07) C 41 Cunyko, H.O. (Mankoncknin rocynapCTBEHHbIN
TEXHOJIOrNYEeCKUIA YHUBEPCUTET). Xumus : y4yebHoe nocobue /
H.O. Cnyko, M.WN. CtanbHas. - Mankon : Marapux O.T., 2017.
- 300 c. - Npwun.: c. 281-293. - bubnuorp.: c. 280 (24 Ha3B.). -
ISBN 978-5-91692-442-8

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100048756&D
OK=07A8DC&BASE=000530

Opo3nos, A.A. HeopraHuyeckas xumus : yyebHoe nocobue /
A.A. lpo3pos, M.B. ipo3pgos.a. - 2-e n3a.,2021-08-31. -
CapaTtoB : Hay4yHasa kHura, 2019. - 158 c. - 3bC IPR Books. -
URL: http://www.iprbookshop.ru/81031.html. - Pexxum
JocTyna: no nognucke. - ISBN 978-5-9758-1753-2

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

CemeHoB, . H. Xumus : y4ebHuk ansa sysos / U. H. CemeHoB,
. N. NepcunoBa. — CaHkT-MeTepbypr : XUMU3OAT, 2025.
— 656 c. — ISBN 978-5-93808-511-5. — TekcT :
3N1eKTPOHHLIN // Lindposoi 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. - Mocksa : KYPC : UH®PA-M, 2025. - 256
C. - ISBN 978-5-905554-60-5. - TeKcT : aneKTpoHHbIn. - URL:

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

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

8.2. lononHuTesIbHaA nurepaTtypa

Ha3sBaHue

CcblniKa

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

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

Oenos, A.l'. N36paHHble rnaBbl 06LLEN XUMUN.
KomnnekcHble coegnHeHuns : yyebHoe nocobue ans
CTYAEHTOB XUMUKO-TEXHONOT MYECKNX PaKyIbTETOB BY30B
HedTerasosoro npocunsa / A.l'. Oenos, E.B. Cononosa, A.C.
JlokTeB. - 2-e n3g. - Mocksa : 3kOOHuUc, 2016. - 80 c. - 3bC
IPR Books. - URL: http://www.iprbookshop.ru/71458.html. -
Pexxum goctyna: no nognucke. - ISBN 978-5-91936-059-9

http://www.iprbookshop.ru/71458.html

546(07) T 32 Tem3okoBa, A.B. (Mankonckumn
rocynapCTBEHHbIA TEXHONOMMYECKNA YHUBEPCUTET). XUMUS
3/1eMeHToB : y4yebHoe nocobue / Tem3okoBa A.B., JInTemHoBa
T.H. ; M-Bo obpa3oBaHuns n Hayku PO, ®rBEOY BMO Marnkon.
roc. TeXHos. YH-T. - Mawnkon : MI'TY, 2016. - 144 c. - Mpwun.: C.
140-142. - 96 HB MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2100024243. -
Pexxum pocTyna: Afis aBTOPM30B. NOSb30BaTeNEN. -
Bubnnorp.: c. 139 (17 Ha3B.)

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100024243

MBaHoB, B. I'. HeopraHnyeckas 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

CemeHos, U. H. Xnmus : y4ebHuk ana sysos / . H. CemeHoB,
. N. NepcunoBa. — CaHkT-MeTepbypr : XUMN3OAT, 2025.
— 656 c. — ISBN 978-5-93808-511-5. — TekcT :
3NEKTPOHHLIN // Lindposon obpa3zoBaTenbHbii pecypc IPR
SMART : [canT]. — URL:
https://www.iprbookshop.ru/153937.html

https://www.iprbookshop.ru/153937.html
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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/ HaumoHanbHasa anekTpoHHas bubnmoteka (HIb) : dhenepanbHas
rocyaapcTBEHHas MHOPMaLMOHHasA cucTtema : canT / MMHUCTEPCTBO KyibTypbl POCCUNCKON
®epnepaumn, Poccuiickasa rocynapcteeHHas bubnuoteka. - Mocksa, 2004 - - URL: https://H36.pdy/. -
PeXxum gocTtyna: Ansa 3aperncTpmp. nosib3oBateniein. - TeKCT: 3/1eKTPOHHbIN. HIb - npoekT
Poccuiickonm rocygapcTBeHHon 6ubnnotekun. HadmHasa ¢ 2004 r. MNMpoekT HaunoHanbHas
aNeKTpoHHasa bubnnoteka (HIB) paspabaTbiBaeTcs BeAYLLMMU POCCUMACKUMU BnbnnoTekamm npm
nopnepxke MMHuUCTepcTBa KynbTypbl Poccnnckon ®epepaunmn. OcHoBHada uenb HIb - obecneynTb
cBob6oAHbIN AOCTYN rpakaaHam Poccnnckon depgepaunm Ko BCeM N3faHHbIM, N34AaBAaEMbIM U
XpaHALWMMCA B POHAAX POCCUNCKUX BNBANOTEK N3JaHUSAM U Hay4YHbIM paboTaM, - OT KHUXKHbIX
NaMATHMKOB UCTOPUM U KYJIbTYpPbl, 40 HOBENLLMX aBTOPCKUX NMpon3BeneHnii. B HacTosLee BpeMs
npoekT HIb BktoyaeT 60nee 1.660.000 3neKTPoOHHbIX KHUT, 6onee 33.000.000 3anuncen KaTasnoros.
https://H36.ptdh/ dnekTpoHHas bubnnoteka: bubnnorteka guccepTaumnn : cant / Poccunckas
rocygapcTBeHHas bnbnumoTteka. - MockBa : PI'b, 2003. - URL: http://diss.rsl.ru/?lang=ru. - Pexxum
nocTyna: Ans 3aperncTpup. nosb3oBaTenen. - TeKCT: 3/IeEKTPOHHbIN. B COOTBETCTBUM C MPUKa30M
reHepasibHoro gupektopa PI'B Ne 55 o1 02.03.2012 r. nosib3oBaTensam BupTyasibHbIX YNTabHbIX
3as108B pa3pelleH 3AKA3 Ha nevaTb NOJIHbIX TEKCTOB AuccepTtaumm n3 360 Prb. Mpu nepsom
obpalieHnn K pecypcam 361 PI'b HeobxoAMMO NPONTU perncTpaumio B BAPTYaslbHOM YATA/IbHOM
3ane PI6.POCCUNCKAS HALIMOHANIbHAS BUBJIMOTEKA (PHB) : cainT / Poccuiickas HauMoHaslbHas
bubnnoteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: nnsa 3aperncTpup.
nofib3oBaTesiel. - TEKCT: 3/IEKTPOHHLIN. "... O4HA N3 KPYMNMHENLINX B MUPe U BTOpas No BeNYNHE
¢doHpoB B Poccunckon depepaumm - CAYy>XNUT POCCUNCKOW KYyNbType U HayKe, XpaHuT
HaLMOHaIbHYIO MaMATb, CMNOCOBCTBYET NPOCBELLEHMIO HAacenaLWwmx PoOCccnio HapoaoB u
pacnpocTpaHeHuto naen rymaHusma. ... B dongax bubnmotekn xpaHutca 6onee 38,6 MH 3K3.
npon3sBegeHnin nevyaT N NHbIX NHPOPMALMOHHbBIX PECYPCOB, B TOM HYUC/E U Ha 3NEKTPOHHbIX
HOCUTEeNAX, AOCTYMHbIX LUMPOKOMY KPYry nosb3oBaTesien. ExxerogHo PHB nocewaeT okono 850 ThIC.
yuTaTesnen, KOTOPbIM Bbl4aeTcsd A0 5 MAIH N3aHUN, K ee 3/IeKTPOHHbIM pecypcam obpalwiatoTcs 3a
rof cebile 10 MAH yaalieHHbIX Nonb3oBaTenen. ... CoxpaHasa KyAbTYPHYIO U UCTOPUYECKYIO
npeeMCcTBEHHOCTb, BEPHOCTb BMBNOTEYHBIM TpaauLMaM, 3aJ10)KEHHbLIM elle B IMnepaTopcKon
My6nnyHon 6mubnnoteke, PHb cerogHa — coBpeMeHHoe NMHHOPMaLMOHHOE yyYpexXaeHue,
OCHallleHHOoe HoBeNwWwmnM 06opyAoBaHNEM U CBOEBPEMEHHO OTBEYatLLee Ha HaCyLHble BbI30BbI
BpemMeHun." (unTaTa ¢ canTa PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) http://diss.rsl.ru/
eLIBRARY.RU. : Hay4yHas anekTpoHHasa bubnmoreka : canT. - MockBa, 2000. - . - URL:
https://elibrary.ru/defaultx.asp. - Pexxum gocTtyna: AN 3aperncTpup. nosb3oBaTenen. - TekcT:
3/1eKTPOHHbIN. MnaTdopma eLIBRARY.RU 6bina co3gaHa B 1999 roay no nHnumatuee Poccninckoro
hoHpa dyHAaMeHTasbHbIX NCCefoBaHNn onsa obecrnevyeHnss POCCUNCKMM YYEHBIM 3/IEKTPOHHOIO
[oCcTyna K BeAyLnUM NMHOCTPaHHbIM Hay4YHbIM n3ganumam. C 2005 roga eLIBRARY.RU Havana paboTy C
PYCCKOA3bIYHbIMUK MYBANKALNAMU U HbIHE SABNSIETCS Beayllen 3/1eKTPoOHHON 6ubnnoTekon Hay4yHown
nepmoanKn Ha pycCckoM a3bike B mupe. https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4Has
2NeKTpoHHasa bubnnoTeka : canT. - MockBa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
JoCTyna: ANAa 3aperncTpup. nojib3oBatenen. - TeKCT: 31eKTPOHHbIN. KnbepJleHnHka - 3To Hay4YHas
3/1eKTpOHHasa bubnmnoTteka, NOCTPOEHHAs Ha NMapagurme oTKpbiTon Hayku (Open Science),
OCHOBHbIMUM 3afa4aMun KOTOPOW ABASETCSH NONyNApuU3aLnNg HAYKM U HAYYHON AEATENbHOCTH,
06LLeCTBEHHbLIN KOHTPOJIb Ka4yecTBa Hay4HbIX Ny6ankauun, pa3sutmne MeXxanCunnianHapHbIX
nccnefoBaHUM, COBPEMEHHON0 MHCTUTYTa Hay4YHOM peLeH3nn, NOBbILLEHNE LUTUPYEMOCTH
POCCUNCKOW HaYKU U MOCTPoeHue MHPPACTPYKTYpbl 3HaHWI. https://cyberleninka.ru/
Meprnoanyeckne n3naHnsa OOCTYMHble obyvalowmmca n cotpyaHmkam ®rb0Y BO MI'TY no noanucke
M Ha OCHOBaHMWN KOHTPAKTOB U JINLEH3MOHHbIX cornaweHui. /index.php/resursy/37-periodicheskie-
izdaniya IPRBooks. ba3oBasi Konnekuus : 31eKTPoHHO-6ubnnoTevyHas cuctema : cant / ObLecTso ¢
orpaHun4YeHHoOn oTBETCTBEHHOCTbLIO KomnaHusa "An MNMu Ap Meguna". - CapaTos, 2010 - . - URL:
http://www.iprbookshop.ru/586.html - Pexxum goctyna: pnsa 3apermcTtpup. nosib3oBaTtenen. - TekcT

54/60



3NEKTPOHHBIN. FBNAETCA pacnpoCTpaHeHHbIM obpa3oBaTebHbIM 3NIEKTPOHHBLIM PecypcoM Ans
BbICLLUMX U CpefHUX CreunasbHbiX y4ebHbIX 3aBeAeHUI, Hay4YHO-UCCed0BaTeIbCKUX MHCTUTYTOB,
nybnnyHbIX 6UbNnoTek, NpruobpeTaroLLnX KOPrNopaTUBHbLIA AOCTYN ANS CBOMX obydatolmxcs,
npenogaBaTenen n 1.4. 96C BkAtOYaeT y4ebHYO U Hay4YHYIO INTepaTypy MO HanpaBJ/IEHNAM
MoAroTOBKW BbICLLEro N cpeaHero npodeccruoHasbHoro obpasoBaHus.
http://www.iprbookshop.ru/586.html https://Bano.pd/for_teachers/77 - B 3ToM pa3gene canta
BOMO.P® npencTaBsieH ANAaKTUYECKMA MaTeprnan U MeToANYecKMe pa3paboTky, a TakKe NaMAaTKK
no no>xapHon 6e3onacHocTn.Obyyatoime 1 NponaraHaMCTCKUE MaTepuasibl MO NOXKAPHOWN
6e3onacHocTn 1 rpaxaaHckom obopoHe - https://www.mchs.gov.ru/deyatelnost/profilakticheskaya-ra
bota-i-nadzornaya-deyatelnost/obuchayushchie-i-propagandistskie-materialy-po-pozharnoy-
bezopasnosti-i-grazhdanskoy-oborone https://sgno.pd/for_teachers/77
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

OO Me BONPOChbl OPraHUu3auum U3y4eHUs AUCLUMNJIMHBI.

Ha n3y4yeHune gncumniamHbl CornacHo y4ebHoMy naaHy Ha o4Hou ¢hopme obydeHns oTBoANTCA 288 4acos, N3 HUX 119,6 KOHTaKTHbIX Yacos, 132,75
Yac npuxogntca ana CPC. KoHTaKTHble Yacbkl nogpasaensainTca Ha nekumm (51 vac), nabopaTtopHble paboTbl (68 4acoB) n KoHTakTHasa paboTa B
nepuop attectauuun (0,35 Yaca). Ha 3ao04yHovi popMe 0byHeHUs N3yHeHNI0 ANCLUMIINHBI COrNacHo y4ebHoMY nnaHy oTBOAUTCHA 288 4acoB, U3 HUX
28,6 KOHTaKTHbIX YacoB 1 247 4ac gna CPC. KoHTakTHble YacCbl Nogpa3nenstTca Ha nekummn (8 yacos), nabopaTopHblie paboThl (10 4acos) u
KOHTaKTHas paboTa B nepuoa attectaumm (0,35 vyacos).

N3y4eHune Kypca TpebyeT noceweHns NeKUmin, akTUBHOM paboTbl Ha NabopaToOpPHbIX 3aHATUAX, BbINOJHEHNSA BCeX Y4ebHbIX 3adaHNI NpenofaBaTens,
03HAKOMJIEHNSA C OCHOBHOW WU AONOJIHUTENbHOW NuTepaTypon, CPC. Bo BpeMs nekunm CTyoeHT O0JIKEH BECTU KPaTKUI KOHCMeKT. PaboTa ¢
KOHCMEKTOM fieKuui npegnonaraeTt B paMkax CPC npocMOTp KOHCMeKTa (KenaTesibHO B TOT XKe AeHb nocsie 3aHAaTui). Heobxoanmo oTMeTnTh
MaTepurasibl KOHCMEKTa, KOTOpbIe Bbi3bIBAIOT 3aTPYAHEHUS 418 MOHUMaHWA. Mpu 3ToM 06y4aloLWMncs [OJIKeH CTapaTbCa HAWTU OTBET Ha
3aTPYyAHUTENbHbIA BOMPOC, UCNOJIb3YS PEKOMEHA0BaHHYI0 nMTepaTypy. Ecnim emy camocToATeNbHO He yaanock pa3obpaTbCs C MaTepmnasom,
HeobxoanumMo chopmMyIMPOBaTb BOMPOCHI M 06paTUTLCA K NpenofaBaTeto Ha KOHCYAbTauum nnm bamxkanwen nekumn. Obyyvatowemycs Heobxoonmo
perynsipHo oTBOAUTb BpeMs AJ18 MOBTOPEHNA NPOMAEeHHOro MaTepnana, NpoBepss CBOM 3HaHNSA, YMEHNSA U HaBblKW MO KOHTPOJIbHbIM BOMpocam (B
npenenax spemeHu CPC).

MporpamMMon NnpenycMoTpeH NabopaTopHbIN NPAaKTUKYM. YrnybieHne n KOHKpeTu3aumns 3HaHUn NPoM3BOAUTCA NMpu ero nposegeHun. HeobxoammbiM
yC/NIOBMEM SIBSISETCS CaMoCcToAaTeNbHaa paboTa CTyAeHTOB C UCMOJIb30BAaHUEM HarIigHbIX Nocobuin, He0bXOANMON TEXHNYECKON AOKYMEHTALUN U
nuTepaTypbl. Kaxkgoe 3aHsaTMe OCHallaeTCca OuAakKTU4eCcKMMmn MmaTepuranamMmn: niakatamm, cxemamm. OCHoBHas Lefb NpoBedeHUs 3TUX 3aHATUN -
hopMUpoBaHMe y CTYAEHTOB aHAJIMTUYECKOr0o, TBOPYECKOr0 MbILLIEHUS NYTEM NpnobpeTeHns NMpakTUYeCKUX HaBbIKOB. JlabopaTopHble 3aHATUSA
BbIMOJIHAIOT chefytoume 3agadn: CTUMYNPYIOT peryaspHoe ndy4yeHmne peKoMeHLOBaHHOM nTepaTypbl, @ TakXe BHUMaTeNbHOe OTHOLWEHMe K
JIEKUNOHHOMY KYPCY; 3aKPEenIsoT 3HaHUS, NOJyYEHHbIE B MPOLECCe JIEKLMOHHOIo 0by4YeHnsa n camocTosATeNbHOM paboTel Hag NMTepaTypon;
pacwmnpsaoT 06bEM NpodeccmoHasbHO 3HAaYMMbIX 3HAHUNA, YMEHWIN, HAaBbIKOB; MO3BONAIOT MPOBEPUTb MPAaBUJIbHOCTb paHee NOJIYYEeHHbIX 3HAHWNA;
MPWUBNBAIOT HAaBbLIKN CAMOCTOATESIbHOMO MbILLUIEHNS, YCTHOIMO BbICTYMN1IEeHUS; CnocobCcTBYOT CBOBOAHOMY ONMepMpoOBaHNID TEPMUHOJIOTNEN;
npeLoCTaBASAOT NpenofaBaTesto BO3MOXHOCTb CUCTEMATUYECKU KOHTPOJIMPOBAThL YPOBEHb CaMOCTOsATeNIbHOW paboThl CTyAeHTOB. YraybneHue n
KOHKpeTu3auma 3HaHU NpomM3BOANTCSA Npu nposefeHun nabopaTopHbiXx paboT. OCHOBHbIM METOAO0M NPOBEAEHNS dTUX 3aHATUN ABASETCSA
camocTosATesIbHasa paboTa CTyQeHTOB C UCNosib30BaHMeM slabopaTopHoro obopyaoBaHUA, HarnagHbIX Nocobuii, Heob6xoAMMOM TEXHNYECKON
OOKyMeHTauumn n nntepaTtypbl. Ka)kpoe 3aHATME OCHaLLaeTCsa ANAaKTUYeCKMMM MaTepuanamMu: naakatamum, cxemamu. CogepxaHme nabopaTopHbIX
3aHaTNM pukcmpyeTca B PI[ B pa3gene 5.5, HacToALen NporpamMmsl.

Mpn NOAroTOBKE K 3K3aMeHy B AIOMNOJ/IHEHME K N3YYEHUIO KOHCTMEKTOB JIEKLNIN, HEOBX0AMMO MOoJIb30BaTbCA Yy4ebHOM nnTepaTypon,
pPEeKOMEHA0BAaHHOWM K HacTosLelk nporpamMe. Mpu NoAroToBKe K 3Kk3aMeHy HeobxoaMMo U3y4ynTb TEOPUIO: ONMpPeneneHnst BCeX MOHSATUIA N 3aKOHOB [0
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COCTOSAHMS MOHUMAHNS MaTeprasa N CaMOCTOSATE/IbHO PELNTbL MO HECKOJIbKY TUMOBbLIX 3a4a4 U3 Kakaol Tembl. MNpu peweHnn 3agay Bceraa
HeobXxoOAMMO yMeTb Ka4eCTBEHHO UHTEPNPEeTUPOBATb UTOM pPeLLleHUs.

CamocToaTenbHasa pabota ctygeHTos (CPC) mo ancumninHe nrpaeT Ba)KHYO poJib B Xofe Bcero y4ebHoro npouecca. MaTepunanabl 1 MeToanvyeckmne
pekomeHpaumnm ana obecnevyeHna CPC roToBaTCA npenofaBaTenNeM U BblAalOTCa CTYAEHTY npenogasaTteneM n bubnmorekon.
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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

OdncHbIn nakeT Microsoft office 2016 Jorosop o1 26.05.2020 Ne 32009117096 Jorosop o1 17.01.2019 Ne 31908696765

10.2. NepeyeHb He0OXO0ANMMbIX MH(POPMALIMOHHDbIX CMPABOYHbIX CUCTEM:

Kaxxablii obyvatloLniics B Te4eHne Bcero nepmoaa obyyeHus obecneyeH NHAVMBMAYAIbHbIM
HEOrpaHWYEHHbIM OOCTYMOM K 3JIEKTPOHHO-BUBNINOTEYHBIM CUCTEMAM:

Ha3BaHue

Znanium.com. ba3oBas KonnekUns : INeKTPOHHO-6ubanoTeyHasa cuctema : cant / OO0 'Hay4HO-M3[aTENbCKUN LLEHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ons
3aperncTpup. noab3oBaTenen. - TeKCT: 3N1eKTPOHHbIN. ®oHA SBC chopMumpyeTCs C y4eTOM BCEX U3MEHEHWIA
obpasoBaTesibHbIX CTAaHOAPTOB U BKJOYAET y4ebHUKM, yyebHble nocobus, YMK, MoHorpadun, aBTopedepaTsl,
anccepTauumn, sHUMKIONEAMN, C10BapyU 1 CNPaBOYHUKMW, 3aKOHOAATeIbHO-HOPMaTUBHbIE AOKYMEHThI, CleumnasbHble
nepuoanYyeckne N3fgaHus u N3faHuns, BbinyCKaeMble nsgatenbCcTBamMm By30B. http://znanium.com/catalog/

IPRBooks. Ba3oBasi KONnekums : 31eKTPOHHO-6nbnnoTeyHas cuctema : cant / O6LwecTBO C orpaHNUYeHHOM
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[OCTyna: Ansa 3aperncTpup. Nosb3oBaTesel. - TEKCT INEeKTPOHHLIN. ABNSETCSA pacnpoCcTpaHeHHbIM 0bpa3oBaTesibHbIM
3JIEKTPOHHbIM PECYPCOM A5 BbICLLINX U CPEeAHUX CNeumnanbHbiX y4ebHbIX 3aBefeHN, Hay4YHO-UccnenoBaTebCKnx
WHCTUTYTOB, Ny6an4HbIX BubnnoTek, npuobpeTalowmx KOpnopaTMBHBIN AOCTYN AaA CBOMX 0byYaloLwmxcs, npenogasaTtenen
1 T.4. OBC BKOYaEeT y4ebHY0 N Hay4YHYI NMTepaTypy Mo HanpaBJieHNSM NOATOTOBKU BbICLLEr0 U CPEAHEro
npogeccnoHasbHoro obpasoBaHus. http://www.iprbookshop.ru/586.html

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (HIB) : henepanbHas rocygapcTBeHHas MHPOOPMaLMOHHAA cucTeMa : CanT /
MunHNCTEepCcTBO KyNbTypbl Poccninckon ®epepaunn, Poccunckasa rocyaapcTeeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxnm gocTyna: Ans 3aperucTpup. nojb3oBaTesnen. - TeKCT: 3NeKTPOHHbIN. HIB - npoekT Poccuiickom
rocynapcTBeHHon 6ubnunotekn. HaunHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 31eKTpoHHasa bubnnoTteka (H3B)
pa3pabaTbiBaeTCA BeAYLMMN POCCUMACKMMUN BubnnoTekamm Npu noaaepxke MmHNCTepcTBa KyabTypbl Poccumnckom
dPepepaummn. OcHoBHas uenb HIB - obecneunTb cBOGOAHBIM [OCTYN rpakaaHaMm Poccuinckon depepaumm Ko BCEM
N34aHHbIM, U34aBaeMbIM N XpPaHALWMMCA B (DOHAAX POCCMIACKNX BMBANOTEK N34aHNAM N HayYHbIM paboTaM, - OT KHUXHbIX
MaMATHUKOB UCTOPUN 1N KYJIbTYpPbl, A0 HOBENLLNX aBTOPCKUX Npou3BeaeHunin. B HacToawee BpeMsa npoekT H3b BkovaeT
6onee 1.660.000 31eKTPOHHbIX KHUI, 6osiee 33.000.000 3anucen kaTanoros. https://H36.pd/

dneKkTpoHHasa bubnnoTteka: GubnnoTeka aucceptaunmni : canT / Poccuinckaa rocynapcTBeHHas bubnmnorteka. - Mocksa : PIB,
2003. - URL: http://diss.rsl.ru/ Pexxum gocTyna: Ana 3aperncTpup. noab3oBaTenemn. - TeKCT: 3IeKTPOHHbIN. B cooTBeTCTBUN
C MpuKasoM reHepanbHoro aupektopa PI'b Ne 55 o1 02.03.2012 r. nonb3oBaTensaMm BupTyanbHbIX YMTasIbHbIX 3a/10B
pa3pewweH 3AKA3 Ha neYvaTb MOJIHbIX TEKCTOB AnccepTaumin 3 36 PIrb. MNpu nepsom obpalleHnn Kk pecypcam 6/ PI'b
Heob6XxoAMMO NPONTU perucTpaumio B BUPTyasibHOM YATa/IbHOM 3aJsie Pr6.POCCUNCKAS HALIMOHANBHASA BUBJINOTEKA
(PHB) : canT / Poccuintckas HaumoHanbHas 6ubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ons
3aperncTpup. nosb3oBaTenen. - TeKCT: 3/IeKTPOHHbIN. '... 0AHa U3 KPYNHENLWNX B M1Upe 1 BTOpas No BesanydmHe hoHO0B B
Poccunckon ®depepauunm - CAy>KUT POCCUNCKON KYyNbType N HayKe, XpaHUT HaLMOHaNbHY0 NaMsaTb, cnocobcTeyeT
MPOCBELLLEeHMIO Hacensowmx POCCU0 HAPOAOB U pacnNpOCTPaHEeHMo naen rymaHumsma. ... B oHgax bubnnotekn xpaHutcs
6onee 38,6 MJIH 3K3. Npon3BeAeHNI NeYaTN U NHbIX NHPOPMALIMOHHBLIX PECYPCOB, B TOM YUCJIE U Ha 3/1€KTPOHHbIX
HOCUTeNAX, AOCTYMHbIX LUMPOKOMY Kpyry rnosib3oBaTenen. ExxerogHo PHB nocelwaeT okoso 850 ThiC. YuTaTenem, KOTopbiM
BblAAeTCa A0 5 MJIH U3JaHUM, K ee aNeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebile 10 MAH yaaneHHbIX
nonb3oBaTesien. ... CoOXpaHAsa KyNbTYPHYIO N NCTOPUYECKYIO MPEEeMCTBEHHOCTb, BEPHOCTb BMBANOTEYHbIM TpaanLmamM,
3a/10)XXeHHbIM elle B imnepaTopckon MybnuyHon 6ubnuoTteke, PHB cerogHsa — coBpeMeHHOe MHpopMaLNoHHoe
yypexzaeHue, ocHalleHHoe HoBenwnM obopyioBaHMEM N CBOEBPEMEHHO OTBEYaloLLee Ha HacCyLHble BbI30Bbl BDEMEHN.'
(umTaTa c canTa PHB: http://nir.ru/nir visit/RA1162/rnb-today ) http://diss.rsl.ru/

eLIBRARY.RU. : Hay4Has anekTpoHHas bubnmoTteka : cant. - Mocksa, 2000. - . - URL: https://elibrary.ru/- Pexxum pgocTtyna:
ONA 3aperncTpup. nosb3oBaTenen. - TeKCT: aNeKTPOoHHbIA. MnaTdopma eLIBRARY.RU 6bina cozpaHa B 1999 rogy no
WHMUMaTmBe Poccmnckoro oHaa pyHAaMeHTanbHbIX UCCNefoBaHN Ana obecnevyeHnss POCCUNCKUM yYeHbIM 3/1eKTPOHHOIo
00CTyna K BeAyLNUM NMHOCTPaHHbIM Hay4HbIM nsgaHunam. C 2005 ropa eLIBRARY.RU Ha4vana paboTy C pycCKOSA3bI4HbIMYA
ny6ankaumamMm n HelHe SBNSETCA BeAyLen 3IN1eKTPOHHON BnbanoTeKkom Hay4HoM NEPUOAMKM Ha PYCCKOM Si3blKe B MUpPeE.
https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4Has anekTpoHHasa bubnmoteka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
[oCTyna: Ansa 3aperncTpup. nosb3oBaTenen. - TEeKCT: 3/1eKTPOHHbINA. KnbepJleHnHKa - 3TO Hay4YHas 3/1eKTPOHHas
6nbnnoTeka, NOCTPOEHHas Ha NapaAurMe oTKpbITOM Haykn (Open Science), OCHOBHbIMW 3aavYaMun KOTOPOM SBNSIETCS
nonynspusaums HaykKn N Hay4YHo AeATENIbHOCTU, 0OLLECTBEHHbIN KOHTPOJIb KavyecTBa Hay4YHbIX Nybnnkaumii, passmtue
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Ha3BaHue

MEeXANCUNMNHAPHbBIX UCCNeN0BaHNIA, COBPEMEHHOIO MHCTUTYTa Hay4YHOW peLeH3unun, NoBbILLEHNE LUTUPYEMOCTH
POCCUINCKON HAayKW N MOCTPOEHME NHPACTPYKTYpPbl 3HaHWI. https://cyberleninka.ru/

Mepuognyeckne n3pgaHns [oCTynHble obyyatowmmcsa u cotpygHukam OreQyY BO MITY no nognucke n Ha OCHOBaHUM
KOHTPAKTOB U JINLLEH3NOHHbIX cornaweHnn. URL: https://lib.mkgtu.ru/index.php/resursy/37-periodicheskie-izdaniya

https://Bano.pc- B 3ToM pasgene canta BAMNO.P® npeacTaBneH AnAakTUHECKU MaTepmnan nu metogmnyeckune paspaboTku, a
TaK>Xe MaMATKK No noxxapHon 6eszonacHocTn.Obyyatowme n NnponaraHANCTCKME MaTepuasibl MO NoXapHon 6e3onacHOCTY n
rpaxaaHckon obopoHe - https://www.mchs.gov.ru/deyatelnost/profilakticheskaya-rabota-i-nadzornaya-
deyatelnost/obuchayushchie-i-propagandistskie-materialy-po-pozharnoy-bezopasnosti-i-grazhdanskoy-oborone
https://Bano.pd/for teachers/77

Ons obyyatowmxca obecrneyeH AocTyn (yAaneHHbIn A0CTyN) K CAleQyoLWM COBPEMEHHbIM
npodeccnoHanbHbIM 6a3amM AaHHbIX, UHPOPMALMOHHbBIM CMPABOYHbIM U MOMCKOBbLIM CUCTEMAM:

HasBaHue
Znanium.com. ba3oBas Konnekuns : 3N1eKTPOHHO-bubnnoTevHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKUm LEeHTpP
NHppa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHns: 06.06.2019). - Pexxum gocTyna: ans
3aperncTpup. nosib3oBaTtenen. - TeKCT: 31eKTPOHHbIN. ®oHA SBC chopMmpyeTCs C y4eTOM BCEX U3MEHEHWUIA
obpasoBaTesibHbIX CTaHAAPTOB U BKAOYaeT y4ebHuKM, y4yebHble nocobus, YMK, moHorpadun, aBTopedepaTsl,
auccepTaunu, sHUUKIoONeAnn, CJI0Bapu U CMPaBoOYHNKN, 3aKOHOAATes/IbHO-HOPMaTUBHbIE AOKYMEHTbI, CneLunasbHble
nepnoamnyeckme n3gaHus u n3faHus, Bbinyckaemble n3gatenbcreamm By3os. http://znanium.com/catalog/
IPRBooks. ba3oBas Konnekums : 31eKTPOHHO-6ubnnoTeyHasa cuctema : cant / O6LLeCcTBO C OrpaHUYeHHoMn
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[ocTyna: Ansa 3aperncTpmp. nonb3oBaTenen. - TEeKCT 3N1eKTPOHHbIN. ABASETCSA pacnpocTpaHeHHbIM obpa3oBaTesibHbIM
3/1IEKTPOHHBIM PeCypCOoM A5 BbICLUNX U CPeAHUX CheunanbHbiX y4ebHbIX 3aBeAeHNN, Hay4HO-nCCnef0BaTeIbCKUX
WHCTUTYTOB, Nybnn4HbIx 6ubnnoTek, npuobpeTaoLmx KOpnopaTUBHLIN AOCTYN AaA CBOMX 0byYaloLmxcs, npenogaBsaTtenen
n T.4. 9bC BkOYaeT y4ebHyo N Hay4YHY0 nmTepaTypy MO Hanpas/ieHNAM NOATOTOBKWN BbICLLErOo U CPedHero
npodgeccnoHanbHoro obpasosanHus. http://www.iprbookshop.ru/586.html
HauvoHanbHasa anekTpoHHaa 6bubnunoteka (HIB) : henepanbHas rocygapcTBeHHas MHAOOPMaLMOHHAa cucTema : CanT /
MuHNCTEpCTBO KyNbTypbl Poccninckon ®epepaunn, Poccuinckasn rocynapcrseHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxmm gocTyna: Ana 3aperncTpup. nosb3oBaTenen. - TeKCT: 31eKTPOHHbIN. HIb - npoekT Poccumckom
rocygapctBeHHon 6ubnnotekun. HadmHasa ¢ 2004 r. MNpoekT HaunoHanbHasa anekTpoHHas bubnnoteka (HI6)
pa3pabaTbiBaeTCs BeAyLMMU POCCUNCKMMN BubnnoTekamm npyn nogaepxxke MnHuUcTepcTBa KybTypbl Poccuinckon
depepaumn. OcHoBHas uenb HIb - obecneunTb cBOGOAHBIM AOCTYN rpakaaHam Poccuiickon depgepaumm Ko BCeM
N34aHHbIM, U34aBaeMbIM U XPaHALWMMCS B (DOHAAX POCCUACKNX BMBNOTEK N34aHNSAM N Hay4YHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB UCTOPUM N KYyNbTYypbl, O HOBENLLNX aBTOPCKMX Npon3BeaeHnin. B HacTosAwee Bpema npoekT HIb BkovaeT
6onee 1.660.000 301eKTPOHHbIX KHUT, 6onee 33.000.000 3anucen kaTanoros. https://H36.pd/
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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

YyebHasa ayantopus ons nposeneHus
3aHATUN NEKLMOHHOI0 1 CEMUHAPCKOro
Tmnos (1-403) 385000, Pecnybavka
Apbires, r. Mankon, yn. NepBomManickas,
nom Ne 191, 3naHne y4ebHoOro kopnyca

Y4yebHas mebenb Ha 40 nocagoyHbIX
MecCT, AocKa

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

NabopaTopusa xumuu; JlabopaTtopus
obwen xumnn; Jlabopatopua xmuMmnn
HedTW 1 rasa; JlabopaTopus ursnko-
XWMUNYECKNX OCHOB Pa3BUTUA 1
TyweHuns noxapa; KabuHet
HeopraHmyeckon xumuu; JlabopaTtopus
HeopraHmyeckon xumumn; KabuHert
opraHuyeckon xumun; JlabopaTtopus
opraHunyeckon xumuu; KabmHet
aHanmMTryeckon xumuu; JlabopaTtopus
aHanmMTnyeckonm xumun; JlabopaTtopus
hapmaueBTnYeckon xumnu; (®_kopnyc-
Bb-101) 385140, Pecnybnuka Apbires,
TaxTaMyKalCKUA panoH, Nrr.
A6n0HOBCKMIA, yn. CBSA3K, ooM Ne 11,
Y4yebHbIn Kopnyc

cTonbl NabopaTopHble 0AHOTYMbOOBbLIE
Ha 20 nocapo4HbIX MeCT; CTybsA
nabopaTopHbIE BUHTOBbLIE;
MynbTUMeAunHoe obopynosaHmne
(NnpoekTop, HOYTOYKW, 3KpaH);
HENCKJIIoYMTENbHAS JINLEH3MSA Ha
nporpammy ans 3BM BupTyanbHbie
nabopaTopHble paboTbl «ObLas
3KON0rns» (MMLEH3NOHHoEe
nporpammMmHoe obecrnevyeHune no
KOHTpaKTy oT 15.12.2020 r. Ne
0376100002720000036);
HEeNCKJIYMTEebHAs IMLUEH3MA Ha
nporpammy ans 3BM BupTyanbHble
nabopaTopHble paboThl
«MpoMblIWwIeHHas 3Konorna»
(AMLEeH3noHHOe NporpamMmmMHoe
obecrneyeHne Mo KOHTPaAKTY OT
15.12.2020 r. Ne
0376100002720000036); fnocka
MarHUTHO-MeJsloBas NOBOPOTHAS;
annapaTt 4ns8 AUCTUNNALMN BOAbI;
BbITAXHOW LWKad; PakKOBUHbI-MOWKN;
BeCbl TEXHNYECKME C pa3HoBeCaMu;
KOMMJIEKT HarpeBaTesibHbIX Npnbopos;
pH-meTp pH-150MW; wTaTussbl
nabopaTopHble 6onbluve; BlopeTKy;
Habop hnakoHOB O XpaHeHUs
pacTBOpoOB; NpMbOpP ANA AeMOHCTpaumn
3aKOHa COXPaHEHUs MacChbl BELLECTB;
npubop ana nancTpaumm
3aBUCMMOCTU CKOPOCTUN XUMUYECKOWN
peakuwumn oT ycnosui; Mpubop ans
ornpepjesieHNs cocTaBa BO34yXa;
npmubop Ons 3n1eKTponmM3a pacTBOPOB
conelt 4eMOHCTPaLMOHHBI; Npubop
ON8 OKUCAeHUa cnupTa Haf MefHbIM
KaTanm3aTopoM; Habopbl nocyabl
NpUHaLIeXXHOCTEN ANs
9KCNepMMEHTOB; BeCbl JlabopaTopHble
3/1eKTPOHHbIe; BeCbl nabopaTopHble
aHa/IMTUYecKune; Xummyeckas nocyna;
XUMUYECKNe peakTuBbl;
OEeMOHCTPaLMOHHbIE MiakaThbl:
«Mepuoanyeckasa cucTteMa XMMNYECKNX
35eMeHTOB»; «[paBnia TeXHNKN
6e30nacHOCTM B KabnHeTax XMMnn»;
«ObLwue cBegeHUs o rpynnax
yrnesonoBs»; «Tabnuua pacTBOpMMOCTH
KWCJI0T, OCHOBaHWN 1 COJIEN B BOAE>.

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