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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noaroToBku (cneumanbHocTn) 20.03.01 TexHochepHan 6e30nacHOCTb

CocTaBuTesnib pabouyer nporpamMMmsi:

JoueHT Kadhenpbl XMMUn 1 MoanncaHo npocton 30 CTtanbHaa MapuHa NnbWHWYHA
PU3UKO-XMUYECKNX METOLOB 15.09.2025
nccnenoBaHus, oou., KaHg. C.-X.
HayK
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (noannce) (®.11.0.)

Pabouyana nporpamMma yTBep>XAaeHa Ha 3acepaHum Kadepnpbl:
XuMunm v PU3NKO-XMMU4eCKUX MeTOL0B NCCrief0oBaHuA

(Ha3BaHWe Kaenpsol)

3aseaylownin kagenpomn:

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

PykosoauTtens OMOTI
3aBeAYOWNIA BbiMyCKatoLen

Kahenpon
Mo HamnpaB/IEHWIO NOAFOTOBKM
(cneymanbHOCTN)
19.09.2025 MoanncaHo npocTton 3 Cyxopykux KOpuin NeaHoBUY
19.09.2025
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHne noApa3feneHuns)
15.09.2025 MoanucaHo npocton 3l N. 5. bepbepbsaH
15.09.2025

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

Llenblo ONCUNMINHBI ABNSETCS:

- TeopeTnyecKkas u npakTmyeckas NOAroTOBKa CTYAEHTOB MO OCHOBHbIM ((pyHOaMeHTasIbHbIM)
pasgenamMm  XmMmun C y‘-IéTOM coBpeMEHHbIX TeHD,eHLI,VII7I Pa3BuUTnA XNMuyeckom HaAaYKW, 4TO

obecneyrBaeT pelleHne BbiNyCKHUKOM 3a4ay byaylien npoheccnoHabHON NesaTeNbHOCTH;

- chopMuMpoBaHMe yHAAMeHTaNlbHbIX 3HAHW MO AAHHOW AUCUUMNJIVHE, YMEHUA U HaBbIKOB
3KCNepuMeHTasbHOW PaboThbl.

OCHOBHble 3ama4M PacKpbIBAOTCSA Ha OCHOBE N3JI0XKEHUA TpeboBaHW K 3HAHUAM, YMEHUSM Y
HaBblkaM, KOTOPbIMU AOJ/IXKHbI OBNlaAeTb CTyAEHThbI:

- chopMUpPOBaTb TEOPETUYECKUN PyHAAMEHT COBPEMEHHON XUMNW, KaK €OWNHOW, IOrn4yeckKun
CBSA3@aHHON CUCTEMBI;

- paCcWlnMpnTb U 3aKPENUTb 6a3oBble MNOHATMA XUMUKN, HeobXxoAuMble AONA [ajibHenwero
Nn3ydeHnms pasyindHblX obnacTen ecTtecTBO3HaHMS,

- chopMMpPOBaTb YMEHUS N HaBbIKN 3KCNepUMeHTaNbHOW paboThl, CaMocToATeIbHOM paboThbl C
Hay4YHO-TEXHUYECKO NUTepaTypon;

- pa3BUTb CNOCOBHOCTU K TBOPYECTBY, B TOM YUC/Ie K Hay4YHO-UccnenoBaTenbCckon paboTte, n
BblpaboTaTb NOTPEBHOCTb K CAMOCTOATENLHOMY NMPUOBpeTEeHNO 3HAHUA.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OucunnnmHa "Xumuna" BXoguT B NepeyeHb KypcoB 6a3oBon YacTu y4ebHOro nnaHa.

OucunnnnHa Boopy>XaeT NOHATUNHBLIM N KaTEropuHbIM annapaToM Mo 3TOW OTPac/n 3HAHUN
N COOTBETCTBYIOLWEN TEPMUHOSIOrMEN, NMPUMeEHSeMOoN B oTpacan. OHa HenocpenCTBEHHO CBSA3aHa C
ancumnanHamm: 6e30nacHOCTb XXN3HEeOeATeslbHOCTH, Teopus ropeHus " B3pbIBa,
rmaporasofnHamMmkKa, NPOMbILLJIEHHAs 3KOIOrns, 3Koormdyeckas 6e3onacHoOCTb NpodeccnoHanbHON
0eATeNIbHOCTU, TeXHUKa 3aluTbl OKpyXXawlwen cpefbl, Y4TO AAET BO3MOXHOCTb paclunpeHns
MOJIyYEHHbIX 3HAHWUW, YMEHNIN N HAaBbIKOB A1 YCMEeLWHON NPodeCcCMOHaIbHON AeATEeNbHOCTU 1 (1n)
npogoJi»KeHnsa npodeccuoHanbHoOro obpasoBaHusa B MarmcTpaTtype.
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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):

MKYB-10.1 MpumeHseT MeToAbl aHaM3a NblJIera3oBoro cocTtasa
BO34yXa B MPON3BOACTBEHHbLIX MOMELLEHMNSAX, B CUCTEMAX
nbijerasoynasamsatoLuiero obopynosaHms

YK-1.1 AHanusnpyeT 3agavy, Bblaensas ee 6a3osble cocTasasome,
OCYLLeCTBASeT AeKOMMNO3ULMIO 3a4a4n

YK-1.2 HaxoanT n KpUTNYeCckn aHannsnpyeTt nHpopmaLluio,
HeobxoAnMyI0 415 peLleHna NoCTaB/IEHHOW 3a4a4u

YK-1.3 PaccMaTpuBaeT BO3MOXHbIE BapuaHTbl peLLleHns 3aga4n,
OLleHVBas X JOCTOMHCTBA U HEAOCTaTKu

YK-1.4 [pamMoOTHO, IOFNYHO, apryMeHTUPOBaHHO hopMupyeT

cobcTBEHHbIE CY)XAEHUS N OLEeHKU. OTAnYaeT haKTbl OT
MHEHWUIN, MHTEepNpeTaunn, OLEHOK N T.4. B PaCCYyXAEHUAX
OPYruX yHYaCTHUKOB OEeATENbHOCTM

YK-1.5 OnpepenseT n oueHuBaeT NOC/IeACTBUSA BO3MOXHbIX
peLueHnn 3a8a4m
YK-8.1 ObecneynBaeT 6e3onacHblie /MM KOMGOPTHbLIE YCNOBUA

XU3HeneAaTebHOCTUN B 6bITOBOI7I, I'IpOI/I3BO,EI,CTBeHHOI7I n
NnPUPOAHON cpefax

YK-8.2 BbisiBnseT u ycTpaHseT npobneMbl, CBA3aHHbIE C
HapyLleHnamm TexHnkn beszonacHoCcTn Ha paboyem mecTe;
npepnaraeT MeponpuaTUSA No NpeaoTBpaLLEHNIO
Ype3Bbl4YalHbIX CUTYaLUI Pa3IN4HOro NPOUCX0XKAEHNS

YK-8.3 OcyLiecTBNseT 4ENCTBUA NO NPeaoTBPaLLEHNIO
BO3HWKHOBEHWNSA Ype3Bbl4aHbIX CUTyaLnin (MPUpoLgHOro u
TEXHOreHHOIr0 NMPOUNCXOXXAEHNS) N BOEHHbIX KOH(WJINKTOB

5/61



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 aucuunamHbl

Hepen
A ceMe
cTpa

Bupabl yiebHoM paboTbl, BKJIOYAs caMocToATeNbHYIO paboTy u

TPYAOEMKOCTb (B 4acax)

Jlek Jla6 ne cPn KPAT [KoHTpoO

b

CP

C3

dopMbl TeKyLlero/npome
XXYTOYHOW KOHTpoONsA
ycneBaeMoCTH TeKyLLero
(no HepensamMm cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)

2

10

11

12

OCHOBHbIE KJlacChl HeopraHn4yeckunx COeaNHEHMNN.

1-2

[MpoBepka pomallHero
3apaHusa. OT4yeT no
nabopaTtopHon paboTe.

CTpoeHne aToMa 1 NepuoanYecknin 3aKoH.

32

Bnnu-onpoc. OT4eT no
nabopaTopHomn
paboTe.ObcyxpeHune
[OKJ1a[10B.

OCHOBHble NMOHATUS 0 XMMUYECKO CBA3MN.

5-6

MpoBepka AoMalLHero
3ajaHuna. OT4eT no
nabopaTtopHoi paboTe.

JHepreTuka XMMmnM4YeCcknx nNpoLeccos.

-7-9

MpoBepka AoMalLHero
3ajaHuna. OT4eT no
nabopaTtopHoi paboTe.

KrnHeTuKa XMMUYECKMX NpoLeccoB. XruMmyeckoe
paBHOBecue.

9-10

MpoBepka AoMalLHero
3ajaHuna. OT4eT no
nabopaTtopHoi paboTe.

PacTBOpbI U UX XapaKTepUCTUKA

11-13

Bnvu-onpoc. OT4yeT no
nabopaTtopHon
paboTe.ObcyxxaeHne
OOKJ1aJ0B.

Teopus 3NEKTPONUTMHECKON Anccoumnaunmn. CusibHble
n cnabble 31eKTPONUTHI.

14

Bnany-onpoc. OT4eT No
nabopaTopHon
paboTe.ObcyxaeHune
[OKJ1a[l0B.

PaBHOBecUe B pacTBOpaxX rMApPOJIM3YIOLLMXCSA COJIEN 1
B 6ypepHbIX pacTBoOpax.

15

Bnnu-onpoc. OT4eT no
nabopaTopHomn
paboTe.Ob6cyxpoeHune
[OKJ1a[10B.

KoMnnekcHble coeanHeHuns.

16

4,75

MpoBepka
JomalwHerosagaHusa. OTyer
rnonabopaTopHon paboTe.

MpomexxyTo4yHaa aTTecTaumna: 3a4eT B YCTHOMN
dopme.

17

0,25

OKNCANTENBbHO-BOCCTAHOBUTE b-HbIE npouecchbl n nx
XapaKTepucTtunka.

1-2

20

[MpoBepka pomallHero
3apaHusa. OT4yeT no
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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

nabopaTtopHou paboTe.

2 DNeKTpPoJIN3 pacTBOPOB U pacnaBoB. YpaBHeHne 3-4 2 4 13 lMpoBepka pomallHero
HepHcTa. Koppo3us meTassioB. 3agaHund. OT4eT no

nabopaTtopHou paboTe.

2 O6buive cBONCTBa MeTaJIJIOB U HEMETAJJIOB. 5-6 2 4 10 Bnny-onpoc. OT4eT no
nabopaTopHon
paboTe.ObcyxaeHune
0OKNa0B.

2 AnemeHTbl 1-2 rpynn MNC - wenoyHble n 7-8 P 4 10 Bavu-onpoc. OT4yeT Nno
wesno4Ho[]3emenbHble MeTaanbl. Obwias nabopaTopHomn
XapaKTepucTunka, XuMmn4yeckmne CBONCTBA, Crnocobebl paboTe.ObcyxaeHune
noJly4eHus, HaxoXAeHne B npupose. 0OKNa40B.

2 AnemeHTbl 3 rpynnbl MNC. Obwan xapakTepucTuka, 9-10 2 4 10 lMpoBepka fomallHero
XMMUYeckKne CBOMCTBa, CNOCobbI MoayyeHus, 3agaHuda. OT4yeT no
Hax0XXAEeHWe B Npupoae. nabopaTtopHoi paboTe.

2 AnemeHTbl 4 rpynnbl MNC. Obwan xapakTepucTuka, 11-13 2 4 10 Bavu-onpoc. OT4yeT nonabo
XUMUNYECKNE CBONCTBA, CNoCcobbl monyyeHus, paTopHompaboTe.Obcyxne
HaxoXXAeHue B npupoge. HVe[O0K1a[oB.

2 AnemeHTbl 5 rpynn MC. O6wan xapakTepucTuka, 14-15 2 4 10 MpoBepka
XMMUYeckKne CBOMCTBa, CNOCobbI MoayyeHus, AoMallHerosagaHusa. OTyeT
Hax0XX[EeHVe B Npupoae. rnonabopaTopHon paboTe.

2 AnemeHTbl 6 1 7 rpynn NC. Obwaa xapakTepucTuka, 16 2 4 10 lMpoBepka fomallHero
XMMUYeckKne CBONCTBa, CNOoCcobbl MoayyveHus, 3apaHuda. OT4yeT no
Hax0XX[EeHVe B Npupoae. nabopaTtopHoi paboTe.

2 MpoMeXyToYyHaa aTTecTaums: 3K3aMeH B YCTHON 17 0,35 35,65
dopme.

UTOro: 51 68 0.25 0.35 35.65 |132.75

5.2. CTpyKTypa ANCUMNAMHBI A8 3a04HON hopMbl 0B6yYHeHuUs.

Cem Paspen pucumnamHbl Bupbl yuebHoW paboThbl, BKJIlOYaA caMOCTOATesIbHYIO paboTy u
TPYAOEMKOCTb (B Yacax)
Jlexk Ja6 ne cPn KPAT |[KoHTpoO CcP C3
b

1 2 4 5 6 7 8 9 10 11
1 OCHOBHble KJ1laCCbl HEOPraHNYeCKUX COeaNHEHUN. 1 10
1 CTpoeHne aToMa 1 Neprmogn4eCcKnin 3aKoH. 1 10
1 OCHOBHbIE NOHATUS 0 XMMUYECKOW CBA3W. 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 JHepreTuka XMMmM4YeCcknx NpoLeccos. 1 10

1 KnHeTuka XMMmnyecknx npoL,eccoB. XMMnyeckoe paBHoBecue. 1 10

1 PacTBOpbl N NX XapaKTepucTuka 1 10

1 Teopunsi SNEKTPONNTMHECKON anccoumaummn. CunbHble N ciabble 3N1eKTPOINTHI. 1 10

1 PaBHOBecKue B pacTBopax rmapoamn3yroLmnxcs coaen n B bydepHbix pacTsopax. 10

1 KoMnJieKcHble coenHeHuns. 1 16

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

2 OKNCANTENIbHO-BOCCTAHOBUTEJIb-Hble NMPOLLECChl N UX XapaKTepuUCTUKa. 1 1 11

2 DN1eKTpoJIn3 pacTBOPOB M pacrnasBoB. YpaBHeHWe HepHcTa. Koppo3uns MeTas1oB. 1 1 10

2 O6Line cBOMCTBa MeTa lJIOB M HEMETaJJ10B. 1 20

2 3nemeHTbl 1-2 rpynn MNC - wenoyHble 1 WwenoyHo[j3eMenbHble MeTannbl. Oblwaa xapakTepucTuka, 1 20
XMMUYECKMe CBONCTBA, CNOCOObl MOJTy4YEHNS, HAX0XXAEHME B NMpupoae.

2 AnemeHThbl 3 rpynnbl MNC. Obwan xapakTepucTruka, XMMnyeckme CBONCTBa, CNOCOobbI NoNyyYeHuns, 1 20
HaxoXX[eHne B npupoae.

2 dnemeHThl 4 rpynnbl NC. ObLan xapakTepucTkKa, XMMMYEeCKNe CBONCTBA, CNOCObbI NoNy4YeHNns, 1 20
HaxoXXAeHue B npupoje.

2 3nemeHTbl 5 rpynn MNC. O6wan xapakTepucTmnka, XmuMmn4eckmne CBONCTBa, CNocobbl Mony4eHus, 1 20
HaxoXX[eHue B npupoge.

2 AnemeHTbl 6 1 7 rpynn NC. Obwaa xapakTepUCTMKa, XMMnyeckmne CBONCTBa, CNOCobbI NoyyveHus, 1 40
HaxoXX[eHne B npupoae.

2 [MpoMeXxyTo4YHaa aTTecTaumsa: 3K3amMeH B YCTHOW hopme. 0,35 8,65
UTOro: 8 10 0.6 12.4 257
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5.4. Copep>XaHue pa3gesioB gucumnauHbl (Moayna) «XuMmusa», obpasoBaTesibHble TEXHOJNIOTUM

JIEKLIMOHHBIN KypC

CemMm HaumeHoBaHue TeMbl TpynoeMKocTb (4achbl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::Je) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
1 OCHOBHBbI€ KJ1acChl 4 3agayun XuMun. YK-1.1; YK-1.2; MKYB-10.1; |3HaTb: COCTaB Ka)kaoro Cnanpg-nekums, Jlekunmn-
HeopraHn4ecKunx Knaccundgukaums YK-1.3; YK-8.2; YK-8.1; Ksacca BeLecTs, BU3yanusauum
CcoeiNHEHUN. HeopraHuyeckux sewecTts. |YK-8.3; YK-1.4; Knaccngukaumto,
OCHOBHbIE KJlacChl PuU3nYecKMe n XMMmn4eckmne
HeopraHN4YecKunx BeLLecTB. CBOWNCTBaA. YMeTb:
OKcupbl: cocTas, CTpPOeHME, COCTaBNATb hopMy bl
CBOWCTBA, NoJsyyYeHue, BELWEeCTB U ypaBHEHMNSA
HOMeHKaTypa; KNCNOTbI: XMMUYECKNX peakLumnii,
COCTaB, CTPOEHMeE, XapaKTepn3yoLwmx
CBOWCTBA, NoJsyyYeHue, XUMNYECKne CBONCTBA 1
HOMeHKaTypa; cnocobbl nonyyvyeHus.
rMAPOKCUAbI: COCTaB, BnapeTtb: HaBblkaMu
CTpOeHue, CBONCTBA, 0606LeHNa Nony4eHHoM
rnony4yeHune, HOMeHKNaTypa; MHpopMauumn.
COJIN: COCTaB, CTPOEHMeE,
CBOWCTBA, NoJsy4YeHue,
HOMeHKaTypa.
1 CTpoeHune atoMa un 4 CTpoeHune atoMa un MKYB-10.1; YK-1.3; YK-1.2; |3HaTb: OCHOBHblE Cnanpg-nekums

nepuoanNyYecKnin 3aKoH.

nepuoanyecKnin 3aKoH.
Teopus Pesepdopaa.
KBaHTOBas MexaHuKa o
CTPOEeHun aToma.
OCHOBHble
KONIMYeCTBEHHbIe
XapaKTepucTUKn aToma.
KBaHTOBO-rpagunyeckne
(hOpMyJibl 371EMEHTOB.
Mepuopnyeckasa cncrema,
Kak rpaguyeckoe
oTpakeHune
nepmoan4YecKoro 3akoHa.
CBA3b CTPOEHNSA aToOMa C
NOJIOXKEHNEM 3/1eMEHTOB B
nepuogn4yeckon cucteme.
3aKoOHOMepHOCTN
N3MeHeHns
KOJIMYeCTBEHHbIX
XapakKTepucTukK aToma.
XapakTepucTuka
3/1€EMEHTOB MO UX
pacrnonoXeHuto B

YK-1.1; YK-8.3; YK-8.2;

MOJIO>KEHNS 3aKOHOB
KBaHTOBOW MeXaHUKWU,
KBaHTOBbLIE YMCa, 3aKOHbI
3anoJIHEHWS 3JIEKTPOHaMM
3N1EKTPOHHbIX YPOBHEN
(MPUHUWN HanMeHbLUen
3Hepruu, npuHumn MNaynn,
npasusao XyHaa, npasuso
KneykoBCKoOro). YmMeThb:
pasnu4aTb Nepmnoabl,
rpynnbl, NOAFPYnmnbI,
CeMencTBa 3J/IEMEHTOB.
CoCcTaBnsAiTb KBAHTOBO-
rpacuyeckmne hopmy bl
3J/IEMEHTOB, AaBaTb UM
XapaKTepucTuky. Bnagets:
HaBblkamMu cbopa 1 aHanm3a
WHpopMaumn.

10/61




Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

I'IepI/IO,EI,I/I‘-IeCKOI7I cnucremMe.

OCHOBHbIE MOHATUS O
XUMUYECKOW CBA3N.

Brabl XMMU4eCKOM CBA3MN 1
CTPOEeHME MONEeKy.
CoBpeMeHHble Teopuun
obpasoBaHNA XMMUYeCcKon
cBs3n. KoBaneHTHas CBSA3b:
nonsipHas, HenonspHas n
NX XapaKTEPUCTUKMN.
O6MEeHHbIN N LOHOPHO-
AKLENTOPHbIN MeXaHN3MbI
obpasoBaHusa cBsi3n. MeTon
MOJIEKYISipHbIX opbuTanen.
MoHHas cBA3b. BaH-gep-
BaanbCoBbl CUJIbI.
MeTannnyeckas CBf3b.
BopopogHas cBA3b.
MexxmonekynsapHas u
BHYTPUMOJIEKYIIPHas
CBA3MN.

YK-8.3; YK-8.2; YK-1.3;
YK-8.1; NMKYB-10.1; YK-1.1;

3HaTb: Pa3HoBuAHOCTM
CBSI3en 1 nx
XapaKTEepPUCTUKN, OCHOBHbIE
TnNbl rMbpnansaunmn
3N1EeKTPOHHbIX 06/1aK0B.
CyuwecTsyloLline Teopun
obpa3oBaHMsA pasINYHbIX
cBsizeil. YMeTb: COCTaBNATb
3N1€KTPOH- Hble 1
CTPYKTYPHbIE (hOpMYyJibl U
n3obpaxxaTtb
MPOCTPaHCTBEHHOEe
CTPOEHME MONEKY.
BnapeTb: HaBblkaMu cbopa
W aHanu3a nHgopmaunu.

Cnanpg-nekums

3HepreTV|Ka XNMNYeCKnx
npoueccos.

OCHOBHbIE 3aKOHOMEPHOCTH
NpoTEeKaHNA XUMNYECKNX
peakunn. JHepreTuka
XUMUNYECKNX MPOLLECCOB.
3akoH Necca n cnencTeus
13 Hero. PacyeTbl Mo
TEPMOXNMUNYECKNM
ypaBHeHuaM. MNoHsaTre 06
SHTPOMUN U SHTANLIMUN.
SHeprusa 'vbb6ca.
CTaHpgapTHble
TepMognHaMuyeckme
BEJINYMHBI.

YK-1.1; NKYB-10.1; YK-8.2;
YK-1.2;

3HaTb: Npouecchl
NPOTEKaHMNA XUMUNYECKUX
peakunn. IK30- 1
3HOO0TepMuYyeckme
peakuuwn, cneacTems
3akoHa lNecca n meTOAUKY
pacyeTa no HUM.
notpebutenen,
copepxaHue. YMeTb:
nonb3oBaTbCs Tabanuamm
CTaHAapPTHbIX 3N1eKTPOAHbIX
NOTEHLWaN0oB dHTaNbNMN U
3HTponuU. BnapeTtb:
HaBblkamMu cbopa u
0bpaboTkm nHhopmauunm.

Jlekuunn-susyanusauyumu,
Cnanpg-nekuuns

KrnHeTuKa XMMUYeCcKunx
npoLeccos. XuMmniyeckoe
paBHOBecue.

KnHeTnKa XMMmnyeckmnx
npoueccoB. CKOpoCTb
peakunin B roMOreHHbIX 1
reTeporeHHbIX CUCTeMax.
daKTopbl, BAMSIOWMNE Ha
CKOPOCTb XUMUNYECKNX
peakuun. Bnabl katanmsa.
XuMmnyeckoe paBHoBecue un
crocobbl ero cmMeLleHus.

YK-8.3; YK-1.1; YK-1.3;
MKYB-10.1; YK-1.2;

3HaTb: hopMysibl AnA
pacyéTa CKOpPOCTU peaKkunmn
B FOMOIEeHHbIX U
reTeporeHHbIX cuctemax,
3aKOH AeNCTBYHOLWNX Macc,
npuHumn Jle WaTenbe.
YMeTb: onpenensaTb TUN
CUCTEMbI, B KOTOPOM
MPONCXOANT XUMMNYeCcKas
peakuus; BblAeNATb
haKTopbl, BAMSAOWME Ha eé
CKOpPOCTb. BnapeTs:
MeToAuKaMu onpenesneHus
CKOPOCTU XMMUNYECKON

Cnanpg-nekums
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peakumn B 3aBUCUMOCTHU OT
yCJIOBUIN peakumu.

PacTBOpbl U nx

Obuiee npeacTasseHne o

YK-1.3; YK-1.2; YK-1.1;

3HaTb: Teopuio

Cnanpg-nekuuns

XapaKTepucTuka pacTBoOpax; npouecc MKYB-10.1; YK-8.3; pacTBOpEeHNSA BeLecTB C
pacTBOpeHus. pPasI4HON XUMUNYECKON
KonnyecTtBeHHas CBA3bIO; haKTopbI,
XapakTepucTumka BAnSAOLLNE Ha
pacTBOpOB. PacTBOPMMOCTb pacTBOPUMOCTb BELLECTB.
BewecTs. Ocmoc. YMeTb: onpenenaTb
3amep3aHune n KuneHue KOHLEeHTpauun BeLecTs Nno
pacTBOpPOB. dopMysiaM; NoJsib30BaTbCA
TabINYHBIMY 3HAYEHNSAMN
36y NNMoCKONMYECKnX n
KPUOCKOMNYeCKmnx
MOCTOSAHHbLIX. BnageTb:
HaBblkaMWN NPUrOTOBNEHUSA
pacTBOPOB pa3/INYHOMN
KOHLEeHTpauuu.
Teopus PacTBOpbl 371€KTPOSINTOB. YK-8.2; YK-8.1; YK-8.3; 3HaTb: Teoputo CBaHTe Cnanp-nekuus
3NEeKTPONNTUNYHECKON Teopus YK-1.1; YK-1.3; YK-1.2; AppeHuyca; popmyJibl ANA
anccouvaumun. CunbHble 1 3NEKTPONNTUNYHECKON onpeneneHus cTerneHun

cnabble 31eKTPoNThI.

ounccounauunn. CunbHble n
cnabble 3N1eKTPOSINTbI N UX

OCHOBHbIE XapaKTepUCTunkKu.

MNoHHas cnna pacTBOpOB.
KOHCTaHTbI gnccoumnaynm.
3akoH pa3baBneHus
OcTBanbAa.

auccounaunm
3JIeKTPOJINTOB. YMETb:
pasnuyaTb CUJIbHbIE N
cnabble 31eKTPonThI,
NCMOJIb30BaTb MOHATUA
WOHHOWN CU/bl pacTBopa 1
KOHCTaHTbI guccouunaymn.
BrnapeTtb: HaBblKaMu

onpegeneHus pH pacTeopa.

PaBHOBecue B pacTBOpax
rMAPOJSIN3YIOLMNXCSA CONENn 1
B ByhepHbIX pacTBOpax.

NoHHble peakuun B
pacTBopax. Peakuun
WOHHOro obMeHa. MIoHHO-
MOJIEKYJISIPHbIE YPaBHEHMS.
Peakuunn c obpasoBaHnem
ocajka.
Fa3oBblaennTeNbHbIE
peakuuun. MloHHOe
npovn3seneHne Boabl.
BonopopgHbIn NokasaTesnb.

YK-8.3; YK-8.2; MKYB-10.1;
YK-1.1; YK-1.2; YK-1.3;
YK-1.4; YK-1.5;

3HaTb: ycnoBuA
NpPOTEeKaHWA peakuunm
WOHHOro obMeHa;
onpeneneHne ruaponunsa;
cocTaB BygepHbIx
pacTBOPOB. YMeTb:
onpenensaTb
KOJIN4ECTBEHHbIE
XapaKTepuCcTUKmn
pacTBopoB
rMAPOJSIN3YIOLWMNXCSH CONEN 1
bydepHbIX cMecein.
BnaneTb: HaBblkaMu
CcoCTaBJ/IeHMs NPOCTEnLLNX
bydepHbIX cMecein.

Cnanpg-nekums

KoMniekcHble coeguHeHns.

KoopanHaunoHHble
coeanHeHuns. OCHOBHbIE
MoJsIoXKEeHNs

MKYB-10.1; YK-1.1; YK-1.2;
YK-1.3; YK-8.3; YK-8.2;
YK-8.1;

3HaTb: Teoputo BepHepa,
HOMEHKIaTypy
KOMMMJIEKCHbIX BELLLECTB,

Cnanpg-nekums
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KOOPAMNHALUNOHHOM Teopuun. KOOPOMHALMOHHYIO CBA3b.
OCHOBHBbIE TUMbI U YMeTb: onpenensitb
HOMeHKaTypa KOHCTaHTY CTOMKOCTU "
KOMIMJIEKCHbIX COeANHEHUN. HeyCTONYMBOCTU
M3omepusa KOMMJIeKCHbIX KOMTJIEKCHbIX COeANHEHNN.
coenunHeHun. NMpupopa BnageTtb: HaBblKaMu
XUMUYECKON CBA3N B nosly4eHNst KOMMAEKCHbIX
KOMIMIEKCHbIX CcoeVIHeHUNN.
COoeiNHEeHMSAX.
YcTON4YMBOCThH
KOMIMJIEKCHbIX COeANHEHNN
B pacTBoOpax.
MpomexxyToyHas

aTTecTaumsa: 3a4eT B
yCTHOW hopme.

OKncnnuTenbHo-
BOCCTaHOBUTEJIb-HblE
rnpouecchl U nx
XapakTepucTuka.

OkucnnTenbHo-
BOCCTaAHOBMUTEJIbHbIE
peakuunn. OCHOBbI
anekTpoxumMmmn. OKncneHme
N BOCCTaHOBJIEHME.
Knaccundgukaums
XUMUNYECKNX peakLnii.
CocTaBnieHne ypaBHEeHUN 0
KNCANTENbHO-
BOCCTAHOBUTEJIbHbIX
peakuun. BaxkHenwmne
OKUCIUTENIN 1
BOCCTAHOBMUTEIN.

YK-1.3; NMKYB-10.1; YK-1.1;
YK-1.2; YK-8.3; YK-8.2;
YK-8.1;

3HaTb: Teoputo OBP, cxeMbl
noBefeHNs Ba)KHenLWnNX
OKUC/INTEeNen B pacTBopax
C pa3HbIM 3HavYeHneMm pH.
YMeTb: onpenensitb
npoaykTel OBP, cocTaBnaTb
cxembl OBP. BnageTsb:
MeTo[aMU 3/1eKTPOHHOro
6anaHca n nonypeakummn
nnsa nopbopa
KoappuumneHTos B OBP.

Cnanpg-nekums

DNEeKTPOoJIn3 pacTBOPOB 1
pacnnaBoB. YpaBHeHne
HepHcTa. Koppo3us
MeTassioB.

CyLHOCTb 3N1eKTponm3a.
SN1eKTPOoJsIN3 pacnsiaBoB u
pacTBOPOB. 3aKOHbI
3J1IeKTposIn3a. XuMmmyeckue
UCTOYHUKN 3HEeprum
lanbBaHU4YecKue
3/1€MEHTbl. NIeKTPOoAHbIe
noteHuuasbl N
3NEeKTPOABMXKYLLME CUSIbI.
Pap Hanps»xeHnn
MeTannos. Koppo3us
MeTansoB.

YK-1.1; YK-1.2; YK-1.3;
YK-8.3; YK-8.2; YK-8.1;

3HaTb: NpaBwuia pas3paakn
WOHOB Ha KaTofje 1 aHoze,
CTaHOapTHbIE 3/IEKTPOAHbIE
noTeHuVanbl, pag
Hanps>XeHWin MeTannos.
YMeTb: onpenensTb
peajibHble NoTeHUManbl
pasfNYHbIX CUCTEM,
NCMoNb3ysa ypaBHEHME
HepHcTa; cocTaBnaTb
CXeMbl pa3fiInyHbIX TUMOB
KOpPpO3MN METaJIOB.
BrnapeTtb: HaBblKamMu
CoCTaB/IeHNS NPOCTENLLNX
raJibBaHN4YeCKunx
3J/IEMEHTOB.

Cnanpg-nekums

Obuire cBONCTBa MeTaslJloB
1 HEMeTaJlJIoB.

MeTannbl 1 X BaxKHelhLwme
coeuHeHMS.
XapaKTepucTmka MeTassioB
rnaBHbIX N MOBOYHbIX

MKYB-10.1; YK-1.1; YK-1.2;
YK-8.3; YK-8.2;

3HaTb: NONOXKEHNe
MeTaJIJIOB 1 HEMETAaJIJIOB B
nepuognyeckon cuctemMe u
CTPOEHMEe NX aTOMOB.

Cnanpg-nekuus, Jlekunm-
BU3yanumsauum
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nogrpynn: ocobeHHoCTHU
CTPOEHMS aTOMOB
MeTaJ1/I0B rNaBHbIX
nogrpynn. HemeTtannbl n nx
Ba)KHeWLmne coeanHeHuns.
Obuwme ursnyeckme n
XUMNYECKNE CBONCTBA
HeMeTaJs10B. [1onoXXeHnsa
HemeTasN0B B
nepuoanyeckon cucteme.
[Mony4yeHne HemeTasN0B.

OcobeHHOCTU CTpoeHns
aTOMOB 3JIEMEHTOB
rnaBHbIX N MOBOYHbIX
noarpynn. YmMeTsb:
COCTaB/IATb YpaBHEHUSA
XUMUYECKNX peakuuni,
XapaKTepusyoLmnx
cnocobbl X NONy4YeHNS n
cBoncTBa. Bnagets:
HaBblKaMW BbINOJIHEHNS
XUMNYECKNX peakuum,
XapakKTepusyoLwmx nx
CBOWCTBA.

dnemeHTbl 1-2 rpynn MNC -
LiesloYHble 1
Leno4YHo[]3emesibHble
MeTannbl. ObLwasn
XapakTepucTuka,
XMMUYyeckne CBONCTBA,
cnocobbl nosly4yeHus,
HaxoXXAeHune B Npupoae.

OcobeHHOCTU CTPOEHUS
LEeNoYHbIX U LWeNoYHo-
3eMe ibHbIX MeTasoB;
XUMU4eckme CBOMNCTBA,
pacnpoCcTpaHEHHOCTb,
OCHOBHble cnocobbl nx
noJsly4eHus; CoeaAuHEeHns:
rmapuabl, OKCUAbI,
rMOpPOKCUAbI;
npakTuyeckoe
npuMeHeHwue.

YK-1.2; YK-1.1; NMKYB-10.1;
YK-1.3; YK-8.3; YK-8.2;
YK-8.1;

3HaTb: CTPOEHME aTOMOB
3nemMeHTOoB 1 1 2 rpynn
rnaBHbIX NOArPYNM B
CTauMoOHapHOM U1
BO36y>XOEHHOM
COCTOSAHUNAX; NX
OT/INYNTESIbHbIE
0cobeHHOCTU. YMeTb:
pacno3HaBaTb 3/1€MEHThbI C
MOMOLLIbIO NJIAMEHHON
doToMeTpun BrageTb:
HaBblkaMWN COCTaBJ/IEHNS
XUMNYECKNX peakuum,
XapaKTepusyoLmnx
CBOWCTBA 3JIEMEHTOB 1"
cnocobbl X MOJTy4EeHUS.

Cnanpg-nekums

3nemMeHThl 3 rpynnsbl MC.
Oblas xapakTepucTuka,
XMMUYyeckne CBONCTBA,
cnocobbl nony4yeHus,
HaXxoXX[leHne B NpUpoLeE.

ObLwas xapakTepucTuka
3/1€MEeHTOB NOArpynnbl
anomunHuna. bop,
nony4eHne, CBONCTBA,
coeflHeHNs, NpakTnyeckoe
npumMmeHeHue. AJIIOMUHNNRA,
nony4eHne, CBONCTBA,
coeflHeHNs, NpakTnyeckoe
npyMeHeHwue.

MKYB-10.1; YK-1.1; YK-1.2;
YK-8.2;

3HaTb: CTPOEHMe aTOMOB
3/1IeMEHTOB 3 rpynns.l
rN1aBHOM MOArPyMMbl B
CTaunoOHapHOM K
B030y>XOEHHOM
COCTOSAHUSAX, UX
OT/INYNTENbHbIE
ocobeHHOCTU; YMETb:
XapaKkTepusoBaTb BOAY MO
CTeneHun XECTKOCTK;
COCTaBNATb CTPYKTYpPHbIE
(OopMYyJibl COEANHEHUN
npeasnoXXeHHbIX BeLwecTB 1
haBaTb UM Ha3BaHWA B
COOTBETCTBMU C
KNnacCcugunKaunoHHON
MPUHaLNEXHOCTLIO.
BrnapeTtb: HaBblKaMu
COCTaBJIeHNA XMMUYECKNX

Cnanpg-nekuuns
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peakuun,
XapaKTepusyrLwmx

CBOWNCTBAa 3JIEMEHTOB U
€nocobbl MX NOJIyHeHUs.

AnemeHThbl 4 rpynnsl MNC.
ObLwas xapakTepucTuka,
XMMUYyeckne CBONCTBA,
cnocobbl nosly4yeHus,
HaxoXXAeHune B Npupoae.

Obuas xapakTepucTmka
3/1EMEHTOB NoArpynmbl
yrnepoga. YroabHas
KNCJ1I0Ta, noslyyeHune,
CBOWCTBA, NpakTU4eckoe
npumeHeHve. KpemMHnin n
KpeMHuneBasa KNCNoTa,
noJslyyeHue, CBOMCTBA,
coegunHeHua, npakTn4eckoe
rnpuMeHeHwue.

MKYB-10.1; YK-1.3; YK-1.2;
YK-8.3; YK-8.2;

3HaTb: CTPOEHME aTOMOB
3/1IeMEHTOB 4 rpynnbl
rnaBHON, 1UX
OT/INYNTENbHbIE
0Cco6EeHHOCTN; XMMUYyeckme
CBOWCTBA YrOJIbHOM ”
KPeMHNEBOW KNCOT.
YMeTb: COCTaBNATb
CTPYKTYpPHblE hOpMy bl
coeanHeHnn
npeanoXXeHHbIX BeLwecTB ”
haBaTb UM Ha3BaHWA B
COOTBETCTBMU C
KNnacCcugunKaunoHHOM
MPUHaANEXHOCTLIO.
BrnapeTtb: HaBblKamMu
COCTaBJIeHNA XMMUYECKNX
peakuun,
XapaKTepu3yoLmnx
CBOWCTBA 3JIEMEHTOB 1"
Crocobbl NX MNONyYeHUS.

Cnanpg-nekums

AnemeHTbl 5 rpynn MC.
ObLwas xapakTepucTuka,
XMMUYeCKme CBONCTBA,
cnocobbl nosly4yeHus,
HaxoXXAeHune B Npupoae.

O6uias xapakTepucTumka
3/1€EMEHTOB NOArpyNnbl
asoTa. A30THas KNCnoTa,
rnojly4eHmne, CBONCTBA,
npakTnyeckoe
npuMeHeHune. docgop n
docdopHasa KNCIoTa,
nosiy4yeHue, CBONCTBA,
CcoeaNHEeHUs, NpakTuyeckoe
rMpUMeHeHMe.

YK-8.3; YK-8.2; YK-1.2;
YK-1.1; YK-1.3;

3HaTb: OT/INYUTESIbHbIE
0CO6EHHOCTUN XUMUNYECKUX
CBOWCTB a30THON n
$HOCHOPHON KNCIOT, UX
B3auMopnencTeme
mMeTannaMmu. YmMeThb:
COCTaBAATb CTPYKTYpPHbIE
(hopMyJibl COegNHEHNI
npenJsioXXeHHbIX BELLECTB U
[aBaTb UM Ha3BaHWS B
COOTBETCTBUM C
KnaccugukaumoHHom
NMPUHAANEXKHOCTbIO.
BnapeTb: HaBblkaMu
COCTaBNEHUS XUMUNYECKNX
peakuun,
XapaKTepusyoLwmnx
CBOWCTBa 3JIEMEHTOB 1"
cnocobbl X MOJTy4EeHUS.

Cnanpg-nekums

nemMeHTbl 6 1 7 rpynn MNC.

Obuan xapakTepucTuka,
XUMUNYECKNe CBONCTBA,
cnocobbl noslyyYeHus,

ObLwas xapakTepucTuka
3/1eMEeHTOB noarpynn.l
kucnopoga. Cepa n cepHas
KNCNoTa, NoJiyyeHue,

YK-1.1; YK-1.2; YK-1.3;
YK-8.3; YK-8.2;

3HaTb: XMMU4eckne
CBOWCTBA
KOHLLEHTPUPOBAHHON 1
pa3baBneHHON CcepHOM

Cnanpg-nekuuns
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

HaXoxXxnaeHune B npupoage.

CBOWCTBaA, COeiHeHNs
npakTuyeckoe
npuMeHeHwue. FanoreHsl,
rnosyyeHue, CBOMCTBA,
coefNHeHus, npakTnyeckoe
npMMeHeHune

KWNCNOThI, eé
B3aMMoOencTeme ¢

MeTaj laMn. YMeTb:
COCTaBNATb CTPYKTYpPHbIE
HOopMYyJsibl COEANHEHUN
npeanoXXeHHbIX BelwecTB U
haBaTb UM Ha3BaHWA B
COOTBETCTBMU C
KNnacCcugunKaunoHHOM
MPUHaLNEXHOCTLIO.
BnapeTtb: HaBblkaMu
COCTaB/IEHNSA XUMNYECKNX
peakuun,
XapaKTepu3yoLmnx
CBOWCTBA 3/1IEMEHTOB U
Crocobbl NX MNONyYeHUS.

[MpomexxyToyHas
aTTecTaums: 3K3aMeH B
yCTHOW hopMe.

NTOrO:

51
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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 1
COeIHEHNN.

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

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 M NX XapaKTepucTuka MprroToBsieHNEe PacTBOPOB Pa3/IMHHOW KOHLIEHTpaLnu. 4

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

1 PaBHOBecue B pacTBopax rmgposim3yoLLnxcs Fmoponus conen. 4 1
conen n B byepHbIX pacTBOpaXx.

1 KoMneKcHble coeauHeHus. KoopAnHaLunoHHbIE coeVHEHNS. 2

1 MpomMexxyTo4Haa aTTecTaums: 3a4eT B YCTHOM
dopme.

2 OKNCANTENbHO-BOCCTAHOBUTEb-Hble NpoLecchl | OKUCANTENbHO-BOCCTAHOBUTE/bHBIE PeaKLUK. 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
LenoYHo[j3emMenbHble MeTanabl. Obwas
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
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 MpomMeXxyToyHaa aTTecTauns: 3a4eT B yCTHOWN 17
dopme. Hepens
2 OKUCANTENbHO-BOCCTAHOBUTENb-Hble npoLecchl | CocTaBneHne ypasHeHun OBP meTogoM nonypeakumn. 2 20 11
M NX XapakTepUCcTuKa. Hepens
2 31eKTpOoJSIN3 pacTBOPOB U pacnsiaBoB. CocTaBneHune CxeM pa3sinyHbIX BUOOB 3/1eKTPoan3a. Pac4éTbl N0 ypaBHEHUIO 4 13 10
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
Leno4vHo[]3eMesnbHble 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 12 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. 14 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 40
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Cem Paspensi u TeMbl paboyent nporpaMMbl MepeuyeHb gOMaLUHUX 3afaHUM U APYrMX BOMPOCOB AJIA CaMOCToATeNbHOro | 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- 11.2025 ®Ib0OY BO «MI'TY» |MeHaeneeBCckue YTeHUs. Kpyrnbin cton CtanbHas M.N. MNKYB-10.1; YK-1.1; YK-1.2;
nccnepoBaTesibckasa u (vHoMBMAYyanbHO- YK-8.2; YK-8.1;
Hay4HoO-uccnenoBaTesibCKas rpynnosas).

NEeATENIbHOCTb

Mogaynb 3 YyebHo-
nccnepoBaTenbckas u
Hay4Ho-uccnenoBaTeNbckas
nesTenbHOCTb

05.2026 «EBpoxnM-BMY» r.
BenopeyeHck,
KpacHopapckuii kpai.

dopmMuMpoBaHuMe 1 pas3suTune
CUCTEMbI MOHATUI
TeXHoJI0rnm Npon3BoACTBa
KOMMJIEKCHBIX YA00peHni
(Ha npumepe
«EBpOXMM-BMY»).

IKCKypcusa (MHOMBMAYasbHO-
rpynrnosas)

HavanbHuK oTaena
3KOJIOMMYECKOro KOHTPOS
npeanpuaTus.

YK-8.2; YK-1.1; YK-1.2;
MKyB-10.1;
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue CcblIKa

54(07) C 41 Cunyko, H.O. (Mankonckunm rocyfapCTBEHHbIN http://lib.mkgtu.ru:8002/libdata.php?id=2100048756
TEXHOJIOrNYeCKnUn yHMBEpCUTET). XuMusa : yyebHoe nocobue /
H.O. Cnyko, M.WU. CtanbHasd. - Maikon : MarapuH O.I"., 2017.
-300c. - Npwun.: c. 281-293. - 3b Hb MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2100048756. -
Pe>xum pgocTyna: 419 aBTOPM30B. NOMb30BaTeNEN. -
Bubnnorp.: c. 280 (24 Ha3B.). - ISBN 978-5-91692-442-8

CtanbHas, M.N. (Mankonckunmn rocynapcTBeHHbIN TexHonoru- | http://lib.mkgtu.ru:8002/libdata.php?id=2100053738
Yeckuin yHnBepcuTeT). JlabopaTopHbIA NPaKTUKYM MO XUMUN
[2neKTpoHHbIN pe-cypc] : yyebHoe nocobue / M.U. CTanbHas.
- Mankon : .1, 2021. - 104 c.

54(07) X 46 Xnmuns. PyKOBOACTBO AN1 CAaMOCTOATENbHOMN http://lib.mkgtu.ru:8002/libdata.php?id=2100052431&DOK=0
paboThl CTYAEHTOB C6ADB&BASE=0007AA

546(07) X 46 XuumMuns : METOA. YKa3aHusA no http://lib.mkgtu.ru:8002/libdata.php?id=0000657&D0OK=0044
CaMOCTOATESIbHOMY U3YHYEHUIO AUCUUMANH "XuMusa" n 6E&BASE=0007AA

"ObLLas 1 HeopraHn4yeckasa XuMunsa" ons CTyLeHToB By30B. Y.
1/ Mankon. roc. TexXHon. UH-T, AgbIr. roc. YH-T ; [cocT.: M.W.
CtanbHasn, T.U. CngopuHa, A.H. Oxesl. - Marikon : MI'TH,
2003. - 45 c. - MNpwn.: c. 42-44

6.2. JiuTtepaTtypa ona caMmocTosTesibHOM paboT

Ha3sBaHue CcblniKa

Encdumos, B. . OcHoBbI 0bwen xmMmum : y4yebHoe nocobue / https://znanium.ru/catalog/document?id=438582
B.W. EndomumoB. — 2-e n3g. — Mocksa : UHOPA-M, 2024. —
256 c. — (Bbiclwee obpa3oBaHue: bakanaspuaT). - ISBN
978-5-16-010066-1. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2127282

KomnnekcHble coegunHeHns. Teopursi MONeKynsapHbIX http://www.iprbookshop.ru/61864.html
opbuTanen : TecTbl / cocTaButenu: M.M. NeTtposa, E.M.
3yeBa, A.M. Ky3Heuo0B. - Ka3aHb : KazaHCKU HauMoHabHbIN
nccnenoBaTeNlbCKUN TEXHONIOrNYeCckuin yHuesepcuteT, 2016. -
44 c. - 5bC IPR Books. - URL:
http://www.iprbookshop.ru/61864.html. - Pexxum pgocTtyna: no
noanuncke. - ISBN 2227-8397

CunpoTkuH, O. C., Xumuns : y4yebHuk / O. C. CupoTkuH, P. O. https://book.ru/book/949868
CupoTKMH. — MockBa : KHOPyc, 2023. — 363 c. — ISBN
978-5-406-11854-2. — URL: https://book.ru/book/949868

XumMuna anemeHTOoB. JlabopaTopHbIA NPakTUKyM : y4ebHoe https://www.iprbookshop.ru/74031.html
nocobue / E. M. NopbyHosa, C. N. HudpTanmes, tO. C.
Meperypnos, C. E. MnoTHWKOBa ; nof pepakumnen C. U.
HudpTannes. — BopoHexx : BOPOHEXCKUI roCcyfapCTBEHHbIN
YHUBEPCUTET MHXKEHEepPHbIX TexHonormn, 2017. — 52 c. —
ISBN 978-00032-275-8. — TeKCT : aneKTpOoHHbIN // Lnudposoi
obpa3oBaTenbHbI pecypc IPR SMART : [canT]. — URL:
https://www.iprbookshop.ru/74031.html

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

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

Opo3nos, A.A. HeopraHnyeckasa xummns : y4yebHoe nocobue / | http://www.iprbookshop.ru/81031.html
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. - Pexum
nocTtyna: no nognucke. - ISBN 978-5-9758-1753-2

FnuHka, H. J1. O6wasa xumns : y4ebHuk ans sysos / H. J1. https://urait.ru/bcode/569090
[nuHka ; non pepakunen B. A. Nonkosa, A. B. babkosa. —
20-e n3g., nepepab. n gon. — Mocksa : I3gaTtenbcTBo
KOpanT, 2025. — 717 c. — (Bbicwee obpa3zoBaHme). — ISBN
978-5-534-19092-2. — TeKCT : 3N1eKTPOHHbIN //
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HasBaHue CcblsIKa

Obpa3oBaTenbHasa nnaTdopma KOpanT [canT]. — URL:
https://urait.ru/bcode/569090

Y4yebHo-MeTOoOMYECKME MaTepuabl A1a caMocToAaTesIbHON paboTel 0by4vatowmxcsa us yncna
WHBaNIMAOB M JINL, C OFPaHNYEHHbIMM BO3MOXKHOCTAMM 340poBba (OB3) npenoctasnsioTca B hopMax,
afanTMPOBAHHbIX K OrpaHNYeHNAM NX 300PO0BbA U BOCMPUATUS NHOpMaLmn:

ONs VL C HapyLeHMAMKN 3peHuns:

B NevyaTHON opMe yBEJIMYEHHbIM PN TOM,
* B (popMe 3/IeEKTPOHHOIr0 OOKYMEHTa,

B hopmMe ayaunocpanna,

B ne4vyaTHon hopMe Ha s3blke bpanns.

ONns nuu c HapyLweHuamMu cnyxa:

e B MevyaTHOW chopme,
e B (hopMe 3/1eKTPOHHOr0 OOKYyMeHTa.

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

* B (popMe 3/IeKTPOHHOIr0 OOKYMEHTa,
e B hopMme ayaunocpanna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

7.1. NepevyeHb KOMMNETEHLUUN C YyKa3aHMeM 3TanoB ux (popMMpoBaHUsA B NpoL,ecce 0CBOEHMUS
obpasoBaTesibHOW NPOrpaMMmbl

Tanbl d)OpMMpOBaHIMI KoMneTeHuuu HauMmeHoOBaHue yqe6|-|b|x
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUUNJINH,

(e L:>To) 390 03%0 cdopmMupyoue
KoMneTeHUMU B npouecce
OCBOEHMA
obpasoBaTesibHOM
nporpamMmmbol

MKYB-10.1 MNpuMmeHseT MeToAbl aHasM3a NblIJIera3oBOro cocTaBa BO3AyxXa B MPOU3BOACTBEHHbIX MOMELLEHUSAX, B CUCTEMax
nblsierasoysiassasatowero obopynoBaHus

4 4 Yp6oakonorus

45 45 OueHKa BO34eNCcTBuA Ha
oKpy>katuyto cpeay (OBOC)

8 9 MpeponnaoMHas npakTuka

12 12 Xumuns

5 7 MeTponorus
CTaHpapTM3aumsa un
cepTuduKkaumns

5 5 Hokcosiorus

7 7 MpomblLLieHHasa 3Kosi0rnsa

8 8 SKOJIOrNYECKUA MOHUTOPUHT

6 6 MeToabl n npnbopsl

3KOJIOr'NYECKOIro KOHTPOJA

o]
(o]

lMoaroToBKa K npouenype
3alKThl 1 3aWmMTa
BbIMYCKHOWN
KBaJIMunKauMoHHOM paboTbl

YK-1.1 AHann3snpyeT 3ajadvy, Bblaenss ee 6a3oBble cocTaBaswoLme, OCYLLeCTBNAET AEKOMNO3NLUNIO 3ada4un

7 7 NH>XxeHepHasa bruonorus

8 9 MaTemMaTmnyeckasa cTaTuCTuKa
B UCCNIeA0BAHUSX MPUPOLHbBIX
N TEXHOre€HHbIX CUCTEM

2 2 O3HakoMUTesIbHas NpakTuKa

4 4 Hay4Ho-nccnepoBaTenbckas
paboTa (nonyyeHwne
NepBUYHbIX HAaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)

8 9 MpeponnaomMHas rnpakTuka

1 1 dunocousa

23 23 MaTemaTuka

12 12 dusnka

12 12 Xumuns

4 4 WNHdpopMaumoHHble
TEXHOJI0r N

3 3 KoHuenuun coBpeMeHHoro
ecTecTBO3HaHus

1 1 HavepTaTenbHasa reomeTpus.

WNH)XeHepHas rpaduka

N
~

DNeKTpPOoHUKa n
3N1eKTPOTEXHUKA

fnpporasognHammka

TennoTexHunka

MexaHukKa

(N ||
OIN|ON

eonHpopMaLNOHHbIE
CUCTEeMbl B 3KOJ0TNN 1
npUpPoOA0MNoJib30BaHUN

4 4 ObpaleHune c
KOMMYHaJIbHbIMU 0TX04aMu

SKOJIOrNs pacTeHuni

KO0 NS XKMUBOTHbIX

ojw|w
Olwlw

MoaroToBKa K Npoueaype
3alUnThl M 3aWmMTa
BbIMYCKHON
KBaaNUKaLMoHHOM paboTbl

5 5 CUCTeMbl NCKYCCTBEHHOIO
VHTEe1IeKTa

5 5 LUndposbie TexHonornm B
npodeccruoHasibHOM
0eATeNbHOCTU
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3tanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy)

HauMeHoBaHue y4ebOHbIx
AVCLUNJIVH,

0o®0

390

0390

cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

6

6

LUndposasa TpaHchopmauma
oTpacau

YK-1.2 HaxoAnT 1 KpUTUHECKN aHann3mpyeT nHdopmMaumio, Heobxoanmyto A8 peLleHns NocTaBAeHHoN 3a4a4um

7 7 NH>xeHepHas brnonorus

8 9 MaTemaTuyeckas cTaTUCTUKa
B NCCNeA0BaHMAX NPUPOAHbIX
M TEeXHOreHHbIX CUCTEM

2 2 O3HaKoMUTesIbHas NpakTuKa

4 4 Hay4Ho-uccnegosaTtenbcKas
paboTa (nonyyeHne
NepBUYHbBIX HAaBbIKOB Hay4HO-
nccnenoBaTebCckon paboThl)

8 9 MNpepavniomMHas NpakTuka

1 1 dunococus

23 23 MaTemaTuka

12 12 dursvka

12 12 Xumuns

4 4 NHdpopMaumoHHble
TEexHoJ0rnm

3 3 KoHuenuum coBpeMeHHoro
eCTeCcTBO3HaHMS

1 1 HavepTaTenbHasa reomeTpus.
WNH>XeHepHas rpaduka

4 7 DNIeKTpOoHUKa n
3/1eKTPOTEXHUKA

5 7 fvpporasognHammka

6 8 TennoTexHuka

2 2 MexaHuKa

8 9 FeonHpopMaUNOHHbIe
CUCTEMbI B 3KOJIOTUM 1
npMpoaonoJib30BaHUN

4 4 ObpaLleHue ¢
KOMMYHalbHbIMW OTX04aMu

3 3 SKOJI0rNs pacTeHunin

3 3 SKOJIOr NS KNBOTHbIX

8 9 MoaroToBKa K npouenype
3aWNThl 1 3aWwmTa
BbIMYCKHOWN
KBaJIMUKaLMoHHOM paboTbl

5 5 CncTEeMbI UCKYCCTBEHHOIO
MHTeNNeKTa

5 5 LUndposbie TexHonornm B
npodgeccuoHanbHOM
fesTeNbHOCTHU

6 6 LUndposasa TpaHchopmaums
oTpacau

YK-1.3 PaccmaTpuBaeT BO3MOXXHble BapuaHThbl

peweHna 3agayn, oueHnBaa NX 4OCTOUHCTBaA

N HeJOCTaTKN

7 7 NH>XeHepHas bruonorus

8 9 MaTemaTuyeckas CTaTUCTUKa
B MCCNeA0BaHNAX MPUPOAHbIX
1N TEXHOreHHbIX CUCTEM

2 2 O3HakoMUTesIbHas NpakTuKa

4 4 Hay4Ho-nccneposaTtenbckas
paboTa (nmony4yeHne
MepBUNYHbIX HAaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)

8 9 MpenannioMHas NnpakTuka

1 1 dunocousa

23 23 MaTemaTuKka

12 12 dursuka

12 12 Xnumuns

4 4 WNHdpopMayoHHbIe
TexHo0rnm

3 3 KoHuenuum coBpeMeHHOoro
eCcTecTBO3HaHus

1 1 HavepTaTenbHas reomeTpus.
NH>XXeHepHasa rpadurka

4 7 DNeKTPOHUKa n
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3Tanu¢popMupoaaHuaKomneTeHuuu HauMeHoaaHueyqe6Hux
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,

(e L:>To) 390 0390 cdopmMupyloue
KoMneTeHUuU B npouecce
OCBOEHMA
obpasoBaTesibHOM
nporpamMmmsl

2JIEKTPOTEXHUNKA

fvpporasognHammka

TennoTexHukKa

MexaHunKa

(N[
O|IN|00|

FeovHpopMaUNOHHbIe
CUCTEMbI B 3KOJIOTUM 1
npMpoaonoJib30BaHNN

4 4 ObpaLleHue ¢
KOMMYHalbHbIMW 0TX04aMu1

SKOJIOrNs pacTeHuni

wlw

KOOI NS XKUBOTHbIX

Olwlw

MogroToBka K npouenype
3alUuUThl 1 3aWmTa
BbIMYCKHOWN
KBaJIMnKaLMoHHoM paboTbl

5 5 CncTeMbl UCKYCCTBEHHOTO
MHTEeNNeKTa

5 5 LUndposbie TexHonornm B
npodgeccruoHanbHOM
OesTeNbHOCTHU

6 6 LUndposasa TpaHchopmaums
oTpacau

YK-1.4 paMOTHO, JIOTNYHO, apryMeHTUPOBaHHO hopMupyeT COBCTBEHHbIE CYyXAEHUA N OLEeHKN. OTAnYaeT pakTbl OT
MHEHWN, MHTepnpeTaunii, OLEHOK U T.4. B PaCCYy>KAEHUAX APYTUX Y4aCTHUKOB AeATeIbHOCTH

7 7 NH>xeHepHas brnonorus

8 9 MaTemMaTmnyeckas cTaTUCTUKa
B UCCNEeO0BaHUSAX NPUPOOHbIX
N TEXHOreHHbIX CUCTEM

2 2 O3HaKoMUTesIbHas NpakTuKa

4 4 Hay4Ho-uccnegosaTtenbCcKas
paboTa (nonyyeHne
nepBUYHbIX HaBbIKOB Hay4HO-
nccnenoBaTenbCckon paboThl)

8 9 MNpepavniomMmHas NpakTuka

1 1 dunococus

23 23 MaTemaTuka

12 12 dursvka

12 12 Xumus

4 4 NHdopMaumoHHble
TexHoJ0rnm

3 3 KoHuenuumn coBpeMeHHoro
eCcTeCcTBO3HaHMS

1 1 HavepTaTenbHasa reomeTpus.

WNH>XeHepHas rpaduka

IN
~

DNIeKTpOoHUKa n
3/1eKTPOTEXHUKA

fvpporasognHammka

TennoTexHuKa

MexaHunkKa

(N[
O|N|00|~

FeonHpopMaUNOHHbIe
CUCTEMbI B 9KOJIOTUM 1
npMpoaonoJib30BaHNN

4 4 ObpaLLeHue ¢
KOMMYHalbHbIMW OTX04aMu1

SKOJI0rNs pacTeHunin

wlw

KOOI NS XKUBOTHbIX

Olwlw

MogroToBka K npouenype
3alUuUThl 1 3aLWmTa
BbIMYCKHOMN
KBaJIMUKaLMoHHOM paboTbl

5 5 CncTEeMbI UCKYCCTBEHHOIO
MHTEeNNeKTa

5 5 LUndposbie TexHonornm B
npodgeccuoHanbHOM
fesTeNbHOCTHU

6 6 LUndposasa TpaHchopmaums
oTpacau

YK-1.5 OnpepensieT n oueHnBaeT NOCAeACTBUS BO3MOXHbIX PELUEHUI 3a4a4n
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STanbl d)OpMMpOBaHM’I KoMneTeHuuu HaumeHoBaHue yqe6|-|b|x

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,

(e L:>To) 390 0390 cdopmMupyloue

KOMMeTeHLUUM B npoLuecce
OCBOEHMSA
obpasoBaTesibHOM

nporpaMMbl

7 7 NH>xeHepHas brnonorus

8 9 MaTemaTun4yeckas cTaTUCTuKa

B nccnenoBaHmMAxX NnpupoaHbIX
N TEXHONEHHbLIX CUCTEM

2 2 O3HaKoMUTesIbHas NpakTuKa

4 4 Hay4Ho-uccnegosaTtenbcKas
paboTa (nonyyeHne
nepBUYHbIX HaBbIKOB Hay4HO-
nccnenoBaTenbCckon paboThl)

8 9 MNpepavniomMHas NpakTuka

1 1 dunococus

23 23 MaTemaTuka

12 12 dursvka

12 12 Xumuns

3 3 KoHuenumnn coBpemMeHHoro
eCTeCTBO3HaHMs

4 4 WNHdpopMaynoHHbIe
TexHo0rnm

1 1 HavepTaTenbHasa reomeTpus.

WNH>XeHepHas rpaduka

IN
~

DNIeKTpOoHUKa n
3/1eKTPOTEXHUNKA

fmpporasognHammka

TennoTexHuKa

MexaHunkKa

(N[
O|N|00|

FeovHpopMaUNOHHbIe
CUCTEMbI B 3KOJIOTUM 1
npMpoaonoJib30BaHUN

4 4 ObpaLleHue ¢
KOMMYHalbHbIMW 0TX04aMu1

SKOJI0rNs pacTeHunin

wlw

KOOI NS XKUBOTHbIX

Olwlw

MogroToBka K npouenype
3alUuUThl 1 3aWmTa
BbIMYCKHOMN
KBaJIMUKaLMoHHOM paboTbl

5 5 CncTEeMbI UCKYCCTBEHHOIO
MHTEeNNeKTa

5 5 LUndposbie TexHonornm B
npodgeccuoHanbHOM
fesTeNbHOCTHU

6 6 LUndposasa TpaHchopmaums
oTpacau

YK-8.1 ObecneynBaeT 6e30nacHble n/manm KoOMGOPTHbIE YC/IOBUS XKU3HEeAeATeNbHOCTU B 6bITOBOM, NPON3BOACTBEHHON 1

NPUPOAHON cpelax
4

4 Mpupoponosib3oBaHne n
OoXpaHa npupoabl
2 2 O3HakoMUTesNbHaa NpakTukKa
4 4 Hay4Ho-nccnepoaTtenbCcKas

paboTa (nonyyeHune
NepBUYHbLIX HAaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)

6 6 TexHonormn4yeckas (NPoeKTHo-
TexHOoJIornyeckas) npakTmka

8 9 MNpepavnaomMHas NpakTuka

4 4 be3onacHoCTb
KN3HEOEeATEesIbHOCTU

12 12 Xnmuns

2 2 DKos0rns

6 6 Hane»XHOCTb TeXHUYEeCKnX

CUCTEM N TEXHOIMEHHbIN PUCK

5 7 DKOJI0r N YesioBeKa

5 5 Hokconorunsa

6 8 Mepguko-buonornyeckne
0CHOBbI 6e30MacHOCTH

56 56 TexHuKa 3almnThbl
OKpYy>KawLlen cpegbl

7 8 OCHOBbI TOKCUKOJIOT N
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3tanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy)

0o®0

390

0390

HauMmeHoBaHue y4ebHbIX
OVUCLUMJIMH,
cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

OxpaHa Tpyaa

BbrnosKoHOMUKa

CounanbHas s3Konormsa

JKoJIorn4yeckas nponaraHia

"nobanbHas aKoaorus

WWh|A(dN

[SV] OV} B o ) o]

3Konormnyeckune npobnemsl
pervioHa

~

MpomblLLIeHHas 6oTaHuKa

|

JKonornyeckasa AnarHoCTuKa
COCTOSIHMS OKpY>KatoLen
cpenbl

MogroToBka K npouenype
3alUuUThl 1 3aWmTa
BbIMYCKHOWN
KBaJIMnKaLMoHHoM paboTbl

CTpoeBas NOAroTOBKA,
BOEHHas Tonorpagus

OCHOBbI BOEHHOW MOAr0TOBKU

e

)]

PagnaynoHHasa n
3/1eKTpOMarHnTHas
6e3o0nacHoOCTb

OnacHble NpupoaHbIe
npouecchl

Brnonormnyeckme metoabl
KOHTPOJIA 1 3aLnThl
bnocdepsl

7

8

YnpaBneHne TexHochepHoMn
6e30nacHOCTbIO

YK-8.2 BbiiBNseT 1 ycTpaHaeT npobniiembl, CBA3aHHbIe C Hapy

LWEeHNSMUN TeXHUKK 6e30nacHOCTM Ha paﬁoHeM MecTe;

4

npefsiaraeT MeponpusaTvs Mo NPeaoTBPALLEHMNIO YPE3BbIYANHbLIX CUTYaLMIA Pa3IMYHOIr0 NPOUCXOXKAEHNS
4

Mpupoponosib3oBaHne n
oxpaHa nNpupoabl

2 2 O3HakoMUTesNbHas NpakTukKa

4 4 Hay4Ho-nccnepoaTtenbCcKas
paboTa (nonyyeHne
NnepBUYHbIX HaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)

6 6 TexHonormn4yeckas (NPoeKTHo-
TexHOJIornyeckas) npakTmka

8 9 MNpepavnaomMmHas NpakTuka

4 4 be3onacHocTb
KN3HEOEeATEesIbHOCTU

12 12 Xnmuns

2 2 JKoorus

6 6 Hage>XHOCTb TEXHNYECKNX
CUCTEM N TEXHOIr€HHbIN PUCK

5 7 DKOJ10rNs YesioBeka

5 5 Hokcosorus

6 8 Menuko-buonornyeckue
OCHOBbI 6€30MaCcHOCTH

56 56 TexHnKa 3almnThl
OKpYy>KawlLlen cpegbl

7 8 OCHOBbl TOKCUKOJ10Ir v

7 8 OxpaHa TpyAaa

4567 4567 MPOEKTHbIN NPaKTUKYM

4 4 CoumasnbHas 3Koa0rmns

4 4 JKoJjiornyeckas nponaraHia

3 3 "nobanbHas 3Koaorus

3 3 JKonormnyeckune npobnemsl
pervoHa

7 9 MpombliwieHHas 60TaHnKa

7 9 JKonormnyeckas AnarHoCTuKa
COCTOSIHMSA OKpY>KatoLlen
cpenbl

8 9 MogroToBka K npouenype

3alUnThl 1M 3amMTa
BbIMYCKHON
KBaNNuUKaLMoHHoOM paboTbl
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3tanbl GOPMUPOBAHUA KOMNETEHL UM HauMmeHoBaHue y4ebHbIX
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMMeTeHLUUM B npoLuecce
OCBOEHMSA
obpasoBaTesibHOM
nporpamMmbl
6 6 CTpoeBas NOAroTOBKA,
BOEHHas Tonorpagus
6 6 OCHOBbLI BOEHHOW NOArOTOBKM
7 7 PagnaynoHHasa n
3/1eKTpOMarHnTHas
6e3o0nacHoOCTb
7 7 OnacHble NpupoaHbIe
npouecchl
7 8 Bbuonornyeckue metonbl
KOHTPOJISA U 3alWmnThl
bnocdepsl
7 8 YnpaBneHne TexHochepHom
6e30nacHOCTbIO

YK-8.3 OcyliecTBnsieT 4eNCTBMS N0 NpeaoTBPaLLeHNI0 BO3HU
TEXHOreHHOr0 NMPOUCXOXXAEHNSA) N BOEHHbIX KOH(JINKTOB

KHOBEHMS Ype3BblHaNHbIX CUTYaUMN (MPUPOLHOIO U

4 4 Mpupoponosib3oBaHne n
oxpaHa Npupoabl

2 2 O3HakoMUTesNIbHaa NpakTuKa

4 4 Hay4Ho-nccneposaTtenbCcKas
paboTa (nonyyeHune
nepBUYHbIX HaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)

6 6 TexHonormn4yeckas (NPoeKTHo-
TexHOoJIornyeckas) npakTmka

8 9 MNpepavniomMHas NpakTuka

4 4 be3onacHoCTb
KN3HEOEeATEesIbHOCTU

12 12 Xnmuns

2 2 Kos0rns

6 6 Hapne»XHOCTb TeXHUYEeCKUX
CUCTEM N TEXHOIr€HHbIN PUCK

5 7 DKOJI0rNAa YesioBeKa

5 5 Hokcosorus

6 8 Menuko-buonornyeckue
OCHOBbI 6€30MaCcHOCTH

56 56 TexHuKa 3almnThbl
OKpYy>KawLlen cpegbl

7 8 OCHOBbI TOKCUKOJIOT N

7 8 OxpaHa TpyAaa

4 4 CoumanibHasa 3KoIorus

4 4 JKojiornyeckas nponaraHia

3 3 "nobanbHasa akonorms

3 3 3konorunydeckme npobsiemsi

pernoHa

MpoMbllsieHHast 60TaHMKa

~
(o] (Vo)

SKoJsIornyeckas AnarHocTuka
COCTOSIHMS OKpY>KatoLLeit
cpelbl

MoaroToBKa K npouenype
3alunThl M 3aWmMTa
BbIMYCKHOWN
KBaJInuUKauMoHHOM paboTbl

CTpoeBasi MOATOTOBKA,
BOEHHas Tonorpagus

PagnaynoHHasa n
3/1eKTpOMarHUTHas
6e3onacHoOCTb

OCHOBbI BOEHHOW NOArOTOBKM

OnacHble MPUPOAHbIe
npouecchbl

bunonornyeckmne metonbl
KOHTPOJIS N 3aWmnThl
6rocoepsl

YnpaBneHne TexHochepHom
6e30MacHOCTbIO

7.2. OnucaHMe nokKasaTesiel U KpuTepueB OLeHUBAHUA KOMMNEeTeHUMA Ha pa3JInvyHbIX
3Tanax mx ¢oopMMpoOBaHUsA, ONUCaHUE LUKaJibl OLLeHUBAHUSA
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

YK-8: CnocobeH co3faBaTb 1 NoAAEPKMBaTb B MOBCEAHEBHOW XXU3HU U B NPO(ECCUOHANIbHOWN AesTeNlbHOCTM 6e3onacHble
YCNOBUSA XXN3HEAEeATENbHOCTU A8 COXPaHEHNS NMPUPOAHON cpeabl, obecneyeHns yCTOMYMBOro pa3BuTUs obLLecTBa, B TOM
Yucae Npu yrpose n BO3HMKHOBEHUM Ype3Bbl4alHbIX CUTYaL M N BOEHHbIX KOH(JIMKTOB

YK-8.3 OcyuiecTeAseT 4eiCTBUS N0 NPeaoTBPaLLEHNI0 BO3HUKHOBEHNS Ype3BblYaiHbIX CUTYaL M (MPUPOAHOMO 1
TEXHOreHHOr 0 MPOUCXOXAEHUS) N BOEHHbLIX KOH(DIVKTOB

3HaTb: Npasuia
nosefeHna npu
BO3HUKHOBEHUN
Ype3Bbl4aHbIX
CUTyauun
NMPMPOLHOro U
TEeXHOreHHOoro
NponCcxoXaeHus, a
TaK>XXe BOEHHbIX
KOHMJINKTOB;
crnocobbl
ornoseLleHus
HaceneHus o6
OMacHoCTK B
cnyvae
BO3HUKHOBEHUS
Ype3BblYalHbIX
cUTyauun
pa3INYHOro
NPONCXOXKAEHMS.

®parmeHTapHble
3HaHWA

HenonHble 3HaHuA

CdopmupoBaHHble,
HO cofep kaluune
oTAefNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUs

YMeTb: BbIMOJIHATb

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHnsa nosHeble,

CchopMupoBaHHbIe

nencTeus no JonyckawoTcs yMeHNs
3alMTe HaceNeHuns Hebosnblne

OT BO3MOXXHbIX ownbkmn

nocnencTemn

Ype3Bbl4YaMHbIX

cUTyauunmn

passn4yHOro

MPONCXOXKAEHUNS;

Nnosib30BaThbCs

cpencTeamm

VHAONBUAYANIbHON 1

KONNEeKTUBHOM

3alNThI.

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
MPaKkTUYeCKUMMn BNajeHne e NMpuMeHeHne cucTemMaTUYeCcKoOM | cucTeMaTuyeckoe
HaBblKaMun No HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
npenoTBpaLLEHNIO HaBbIKOB HaBbIKOB
BO3HWKHOBEHUSA 1N JonyckatTcs

NVKBUAALUUN npobensbl

nocneacTeumn

Ype3Bbl4aMHbIX
cuTyauum, n
BOEHHbIX
KOH(JINKTOB.

OomauwHee
3ajaHue, KpaTkoe
coobuieHne no
Teme,
KOHTPOJIbHbIE
BOMPOCHI K
nabopaTopHon
paboTe, BONPOCHI K
NPOMeXyTOYHON
aTTecTayuu.

YK-8: CnocobeH co3naBaTb M NOAAEPKMBATb B MOBCEAHEBHOM XU3HWU 1 B NpodeccuoHaibHON AeaTenbHOCTH 6e3onacHble
YCNOBUSA XXU3HELeATeNbHOCTN A1 COXPaHEHUA NPUPOAHON cpelbl, obecnevyeHns yCcTon4YMBoro passmnTusa obwecTsa, B TOM
Yucsie Npu yrpo3e n BOSHUKHOBEHUWN YPe3BbIYalHbIX CUTYaLNIA N BOEHHbLIX KOH(JINKTOB

YK-8.2 BbIsiBASIET 1 yCTpaHsaeT npobsiembl, CBA3aHHbIE C HapyLUEHUsIMU TEXHUKKN Be3onacHoCTM Ha paboyem MecTe;

npegnaraeT MeponpunaTna no npegoTepalleHnto ‘JPEBBbI‘-IaIZHbIX CVITyaLI,VIIz Pa3JINYHOIr o NPonCxoXxgeHna

3HaTb: MeToAabl
MPOrHO3MpoBaHNs
Ype3Bbl4YaMHbIX
cuTyauun n
pa3paboTku
Moaenemn nx
nocneancTBun;
MeToAbl
nccnenoBaHus
yCTONYMBOCTY (hyH
KLIMOHMpPOBaHNSA
NMPOn3BOACTBEHHb
X 06beKkTOoB 1
TEeXHUYECKMX
cucTem B

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

JomallHee
3ajaHue, KpaTkoe
coobuieHne no
Teme,
KOHTPOJIbHbIE
BOMPOCHI K
nabopaTtopHon
paboTe, BONPOCHI K
NPOMeXXyTOYHOMN
aTTecTayuu.
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

6

‘-IDESBI:I‘-IaIszIX
CUTYyauunax.

YMeTb: ngeHtndu
UnpoBaTb
onacHoCTu
pa3/INYHOr o
MPONCXOXKAEHUNS;
BbISIBJIATb U
YCTPaHATb
npobnemb|
CBsi3aHHble C
HapyLeHnamm
TEeXHUKN
6e3omacHoOCTM Ha
paboyem mecTe;
OoLeHnBaTb
BO3MOXXHbI€ PUCKUN
OT Ype3BblHalHbIX
CUTyauun
pa3INYHOro
MPONCXOXKAEHUNS.

YacTn4Hble ymeHuns

HenosHble ymeHns

YMeHns nosHeole,
jonyckatTcs
Hebonbline
owmnbKM

CdopMupoBaHHble
yMeHus

Bnapetb:
HaBblKamMu
opraHusauum
MeponpusaTUiA No
oXpaHe Tpyna u
TexHukKe
6e3onacHoCTH Ha
paboyem mecTe;
HaBblKamMu
OKa3zaHusa nepeon
MOMOLLW 1 3aLlMThI
NMpPoOn3BOACTBEHHOI
0 nepcoHana oT
BO3MOXXHbIX
nocnencTemn
Ype3Bbl4YaMHbIX
CUTYyauun.

YacTu4Hoe
BNafieHne
HaBblKaMu

HecuctemaTtnyecko
e npnMmeHeHmne
HaBblKOB

B
cncreMaTun4eckom
npnMMeHeHnNn
HaBbIKOB
aonyckarTcs
npobensi

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB

YK-8: CnocobeH co3fnaBaTb M NOAAEPKMBATb B MOBCEAHEBHOM XU3HWU 1 B NpoeccrnoHabHON AeaTenbHOCTH 6e3onacHble
YCNOBUSA XXU3HELEeATeNbHOCTN A1 COXPaHEHUA NPUPOAHON cpefbl, obecnevyeHns ycTon4YMBOro passmnTus obwecTtsa, B TOM
Yucsie Npu yrpo3e n BOSHMKHOBEHUWN YPe3BbIYalHbIX CUTYaLUIA N BOEHHbLIX KOH(JINKTOB

YK-8.1 ObecnevuBaeT 6e30nacHble N/unm KOMGOPTHbLIE YC/IOBUSA XU3HELEATEIbHOCTY B ObITOBOW, MPOM3BOACTBEHHON 1

NprpoLHOW cpefax

3HaTb:
MPUHUNNBLI,
MeTonbl 1
cpepncTBa
obecneyeHuns
6e3onacHbIX u/unn
KOMMOPTHbIX
YCJIOBUN XN3Henes
TeNbHOCTU B
TexHocoepe.

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YMeTb: co3aBaTb

YacTn4Hble ymeHuns

HenosHble ymeHns

YMeHnsa nosHole,

CcopMupoBaHHbIE

M NoAnepXnBaTb nornyckatoTcs yMeHus
b6e3onacHble Hebonblne

yCNOBUSA XU3Henes ownbKmM

TeNbHOCTU B

6biTOBON,

MPOVN3BOACTBEHHOMN

1 NpupogHom

cpenax.

Bnapetsb: YacTu4Hoe HecunctemaTtu4decko | B YcnewHoe un
cpencTBaMu n B/lafeHune e NpMMeHeHne cucTemMaTUYecKoM | cucteMaTuyeckoe
MeTodamun HaBblKaMu HaBbIKOB rNnpUMeHeHnn npuMeHeHune
obecneyeHuns HaBbIKOB HaBbIKOB
6e3onacHbIX 1 nornyckatTcs

KOMOPTHbIX npob6ensbl

YCJIOBUN XN3Henes
TeNbHOCTU B

JomallHee
3ajaHue, KpaTkoe
coobuieHne no
Teme,
KOHTPOJIbHbIE
BOMPOCHI K
nabopaTtopHon
paboTe, BONPOCHI K
NPOMeXXyTOYHOMN
aTTecTayuu.
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MnaHupyeMblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaThbl HeyAoBJIETBOPUT | yaoBseTBOpUTen XopoLio OTJINYHO OLLeHO4YHOro
OCBOEHMUA eJIbHO bHO cpeacTBa

KOMMNeTeHUUun
1 2 3 4 5 6
6biTOBON,
MPON3BOACTBEHHOM
1 NpupogHom
cpepnax.

YK-1: CnocobeH oCyLecTBAATb NMOUCK, KPUTUYECKWIA aHaNn3 1

pelweHna NnoCcTtaBJ/IEHHbLIX 3a4a4

CNHTE3 I/IHCbOpMaLlI/II/I, NMPUMEHATb CUCTEMHBbIN noaxon ons

YK-1.1 AHanu3snpyeT 3agaydy, Bblaenss ee 6a3oBble COCTaBASAOWME, OCYyLLLEeCTBAAET

AEKOMMO3NLINIO 3a4a4n

3HaThb: ®parMeHTapHble HenosHble 3HaHuA | ChopmumpoBaHHble, | ChopMmpoBaHHbIe
norn4yeckmne 3HaHWS HO copep>kawme cucTtemMaTumyeckmne
hopMbl 1 oTAesSibHble 3HaHUA
npoueaypsl, npobenbl 3HaHUA
cnocobcTBylOWME
pedekcun no
rnosoay
CcobCTBEHHOM U
MbICINTENbHON
0EeSATENbHOCTH
YMeThb: YacTu4Hble yMeHUs | HenosHble ymMeHus | YMeHnsa noJiHble, CchopMupoBaHHbIe
apryMeHTuUpoBaHH jonyckatTcs yMeHus
0 hopMmpoBaTb HebonbLne
cobcTBEeHHOE owmnbKkmn
CyXAeHune un
OLEHKY
VHdopMaunu
Bnapetb: YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
HaBblKaMm B/lafeHmne e MpuMeHeHne cucTemMaTU4ecKoOM | cucTeMaTuyeckoe
COMoCTaBNEHNS HaBbIKamMm HaBbIKOB npUMeHeHnn npuMeHeHne
pasHbIX HaBbIKOB HaBbIKOB
NCTOYHUKOB JonyckatTcs
nHopmaumm ¢ npobensi

LleNblo BbIIBNEHUSA
X NPOTUBOpPEYNI
1 NOncCKa
0OCTOBEPHbIX
CYXAEHUN

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

YK-1: CnocobeH ocyLecTBASATb MONCK, KPUTUHECKUI aHaNIn3 ”

peweHna NnoCcTtaBJ/iIeHHbIX 3a4a4

CUHTE3 NHOPMALMN, MPUMEHSATb CUCTEMHBLIA NoAX0A4 ONs

YK-1.2 HaxoauT n KpUTUYECKN aHan3npyeT nHdopMaumo, HeobxoanmMyo AN pelweHns NoCTaBJAeHHON 3a4a4um

3HaThb: ®parmeHTapHble HenonHble 3HaHua | CchopmumpoBaHHble, | ChopMupoBaHHbIe HomaliHee
0cobeHHOCTMN 3HaHWA HO copepxxalune cucTeMaTuyeckme | 3ajaHuve, KpaTkoe
CUCTEMHOro n oTAesibHble 3HaHus coobuieHne no
KpUTUYECKOro npobenbl 3HaHUA Teme,
MbILLIEHUA U KOHTPOJIbHbIE
OEeMOHCTPMpPOBaTL BOMPOChHI K
rOTOBHOCTb K nabopaTopHon
HeMy; nornyeckne paboTe, BONpPOCHI K
dhopmMbl 1 NPOMeXXyTOYHON
rnpowenypsl, aTTecTayumn.
0eMOHCTpUpoBaTb

CMocobHOCTb K
pediekcun no
rnosoay

cobcTBEHHOW 1
MbICIUTEJIbHON

neAaTesIbHOCTHn

YMmeThb: YacTu4Hble yMeHUA | HenosHble yMeHUs | YMeHUs NosiHble, CchopMupoBaHHbIe
aHanM3npoBaTb JonyckawTcs yMeHus
NCTOYHUKN HebosnbLne

MHGpOopMaLnn ¢ ownbkKmn

TOYKU 3peHuns

BPEMEHHbIX U

NPOCTPAHCTBEHHDbI

X yCJIOBUN X

BO3HWKHOBEHUSA

Bnapetb: YacTu4Hoe HecuctemaTtuydecko | B YcnewHoe un
HaBblKaMu BllafeHne e npuMeHeHue cucTemMaTU4YeCKOM |cuctemaTuyeckoe
onpepeneHns HaBblKaMu HaBbIKOB npuMeHeHnn npuMeHeHne
npakTU4ecKnx HaBbIKOB HaBbIKOB
rnocnencTeun JonyckawTcs

MN3J10)KEHHOr 0 npobensl
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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

peweHna 3agadn

YK-1: CnocobeH oCyLecTBAATb NMOUCK, KPUTUYECKWIA aHaNn3 1

pelweHna NnoCcTtaBJ/IEHHbLIX 3a4a4

CNHTE3 I/IHCbOpMaLlI/II/I, NMPUMEHATb CUCTEMHBbIN noaxon ons

YK-1.3 PaccmaTpurBaeT BO3MOXHbIe BapMaHTbl peLleHns 3a4a4m, oueHMBas nx OCTOMHCTBA U HEJOCTaTKU

3HaTh!: ®parmMmeHTapHble HenonHble 3HaHUs | ChopMupoBaHHble, | ChopMMpoBaHHbIE DomaliHee
Jnlornyeckue 3HaHWA HO copepxxalume cucTemMaTuyeckme | 3ajaHuve, KpaTkoe
dopMbl 1 oTAesbHble 3HaHuA coobueHune no
npouenypsl, npobenbl 3HaHWA Teme,
cnocobcTBytOLWME KOHTPOJIbHbIE
pednekcum no BOMPOCHI K
rnoesoay nabopaTtopHon
cobCcTBEHHOM 1 paboTe, BONPOCHI K
MbICINTENbHON NPOMeXyTOYHON
0eAaTenNbHOCTHN aTTecTauumu.
YMeThb: YacTu4Hble yMeHUs | HenosHble ymMeHus | YMeHnsa noJiHble, CchopMupoBaHHbIe
aprymeHTnpoBaHH ponyckatoTca yMeHuA
0 chopMmpoBaTb Hebonblune
cobcTBEeHHOE ownbkmn
Cy>XAaeHve n
OLLeHKY
VHdopMaLunu
Bnapetb: YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
HaBblkamMu BNajeHune e NpMMeHeHne cMcTeMaTUyeCckoM | cucTemMaTuyeckoe
onpepeneHns HaBblkamMu HaBbIKOB NnpUMeHeHnn npuMeHeHune
NPaKTUY4eCKMX HaBblKOB HaBblKOB
nocnencTsui jonyckatTcs
N3J10)KEHHOI 0 npobensi

peweHna 3agadn

YK-1: CnocobeH OCyLeCTBNATb NMOUCK, KpI/ITI/I‘-IECKI/II7I aHaJin3 N CMHTE3 I/IHCbOpMaLlI/II/I, NMPUMEHATb CUCTEMHBbIN noaxon ons
peweHna NnoCcTtaBJ/IEHHbLIX 3a4a4

YK-1.4 'paMOTHO, JIOTNMYHO, apryMeHTUPOBaHHO hopMupyeT COBCTBEHHbIE CYy)XAEHUA U OLeHKN. OTnnYaeT akTbl OT
MHEHUN, MHTepnpeTaLunii, OLEHOK U T.4. B PaCCYy>KAEHUAX APYTUX Y4aCTHUKOB AeATeIbHOCTH

3HaTb: OCHOBHbIE
TEePMUHbI 1
6a3oBble
3/1eMeHTbl, MeTobl
nccnenoBaHun B
cucTeme coumanbH
0-rYMaHUTapHOM

®parmeHTapHble
3HaHWA

HenonHble 3HaHuA

CdopmupoBaHHble,
HO cofep kaluune
oTheNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

OomauwHee
3aflaHune, KpaTKoe
coobuieHne no
Teme,
KOHTPOJIbHbIE
BOMPOCHI K
nabopaTopHon
paboTe, BONpOChl K

NPOMeXyTOYHON
aTTecTayumu.

3HaHNA

YMmeThb: YacTu4Hble yMeHUA | HenosnHble yMeHUs | YMeHUs nosHble, CchopMupoBaHHbIe
KPUTNYECKU JonyckawTcs yMeHus
oueHmBaTb HebosnbLne

MHGpOopMauuio, ownbkKmn

He3aBuUCMMO OT

NCTOYHUKA,

CaMOCTOATENbHO

npuobpeTaTb 1 c1C

TemMaTu3npoBaTb

3HaHus,

apryMmeHTnpoBaHH

0 OTCTamBaTb CBOIO

TOYKY 3peHuns

Bnapetsb: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
KOHKpeTHOoM BllageHne e NpuMeHeHne CUCTeMaTUYeCKOM |cucTemMaTuyeckoe
MeToaosorven n HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
6a30BbIMU HaBbIKOB HaBbIKOB
MeTogamum couman jonyckatTcs

bHO-F'YMaHUTaPHbIX npobensl

AUCLUMMINH,
No3BoSAOLWMNMM
OCYLLECTBNATL
pelueHune
LUMPOKOro KJjacca ¢
3a/1a4 Hay4YHO-MCC
€[10BaTesIbCKoro n
npuKaaaHoro
XxapakTepa

YK-1: CnocobeH ocyLecTBAATb NOUCK, KPUTUYECKMIA aHaIN3 U CUHTE3 MH(OPMaL MK, NMPUMEHATb CUCTEMHBIV Noaxon ans
pelleHns NoCTaBNeHHbIX 3a4a4
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nornyeckue
hopMbl 1
npoLenypsl,
cnocobcTBylOWME
pedekcun no
rnosoay
CcobCTBEHHOM U

3HaHNA

HO cofepxaluune
oTAesbHble
npobenbl 3HaHUA

cncremMaTumyeckmne
3HaHNA

peweHna 3agadn

MbIC/INTENbHON

0EeSATENbHOCTH

YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHusa noJiHble, CchopMupoBaHHbIe
apryMeHTUpoBaHH jonyckatTcs yMeHus

0 hopMmpoBaTb HebonbLne

cobcTBEHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaLunu

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMm B/lafeHmne e MpuMeHeHne cucTemMaTU4YeCcKoOM | cucTeMaTuyeckoe
onpepeneHns HaBbIKamMu HaBbIKOB npUMeHeHnn npuMeHeHne
npakTU4ecKux HaBbIKOB HaBbIKOB
nocnencTsui jonyckatTcs

N3J10)KEHHOI 0 npobensi

MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pesynbTaThbl HeyAOoBJIETBOPUT | yaoBneTBoputen XopoLio OTJZINYHO OLEeHO4YHOro
OCBOEHMUSA eJibHO bHO cpepncTBa

KOMMNeTeHUumn
1 2 3 4 5 6
YK-1.5 OnpegensieT 1 oLeHNBaeT NOCAeACTBUA BO3MOXHbIX pPeLleHn 3a4a4um
3HaTh!: ®parmMeHTapHble HenonHble 3HaHUs | ChopMupoBaHHble, | ChopMMpoBaHHbIE DomaliHee

3aflaHue, KpaTkKoe
coobuieHne no
Teme,
KOHTPOJIbHbIE
BOMPOCHI K
nabopaTtopHon
paboTe, BONPOCHI K
NPOMeXyTOYHON
aTTecTayuu.

MKYB-10: CnocobHOCTb NPOBOAUTL NPOCTbIE U CPEeAHEN CNOXHOCTY NblJiera3oBble aHaN3bl BO34yXa B NPOMN3BOACTBEHHbIX
noMeLLeHusx, B CUcCTeMax Mbljierasoynasnavsatollero o6opynoBaHus

MKYB-10.1 MNpuMeHaeT MeToAbl aHann3a MNbi1era3oBoro cocTaBa Bo3fyxa B MPOU3BOACTBEHHbIX MOMELLEHUAX, B CUCTeMax
nblaerasoynaBamBatoLiero obopynoBaHus

3HaTb: OCHOBHbIE
CBOWCTBa rasos,
BO34yXa W Nblnu,
3/1leMeHTapHble
OCHOBbI

®parmMmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTheNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

X MoMeLleHusx, B
cucTemax nolsieras
OylaBJIBAOLLLErO
obopynoBaHus

MblJIerasoBoro

aHaun3a

YMmeTb: YacTn4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
obpawaTbes ¢ hornyckatTcs yMeHus
XUMUNYECKNMU HebonbLIne

peakTusamu, ownbkmn

npnbopamun n

nabopaTopHbIM

obopygosaHvneMm B

xone

MblJierasoBoro

aHan3a

Bnapetb: YacTn4yHoe HecuctemaTtunyecko | B YcnewHoe un
MeToAamu BlajeHmne e NpMMeHeHne cnMcTeMaTuUyeckoM | cmctemaTuyeckoe
onpepeneHns HaBblKamMu HaBbIKOB NMpUMEHeHUn npuMeHeHne
KOHLLeHTpauum HaBbIKOB HaBbIKOB

ra3os 1 Nbln B nonyckatTcs

MPOnN3BOACTBEHHbI npobenbl

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

7.3. TunoBble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, He06XOAMMbIe AJNA OULeHKHU
3HaHUW, YMEHUNA, HaBbIKOB U (U1K) onNbiTa AEATEeNILHOCTU, XapaKTepUu3yloLWwux Tanbl
cdopMUpoBaHMA KOMNETEeHLU ! B Npouecce ocBoeHusa obpasoBaTesibHOW NPOrpaMMmbl

Tembl poknapos

1. Bogopon v ero coegnHeHus.

2. Bopna n ee buonornyeckoe 3HavyeHue.
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3. CoeaunHeHus cepebpa 1 3050Ta.

4. AMIOMUHUNIA N ero coegnHeHus.

5. Megb n ee coegnHeHUs.

6. XKn3Hb n geartenbHocTb O.N. MeHaeneeBa. PoJsib XXEHLWWUH B XUMUWN.
7. NMeproan4ecknin 3aKOH N CTPOEHMNE aToMa.

8. XKusHb n peatenbHocTb M.B. JIoMOHOCOBA.

9. POJIb HEOPraHMYeCKon XMMNN KaK HayKu B Pa3BUTUN XUMUYECKNX TEXHOI0M NN,
10. Pa3BuUTNE HEOPraHNYECKOW XUMKUN 3a pybexom.

11. NMpnMeHeHne ypobpeHnin c y4eTom NoTpebHOCTU pacTeHWA.

12. XuMuna «rops4mx» aToOMOB.

13. XMnsa BbICOKUX CKOPOCTEN.

14. BoicokoTeMnepaTypHasa XUMUS.

15. YabTpaMuKpoxmmMus.

16. Pegko3emersibHble 3/1eMeHTbl. CUHTEeTUYEeCKne 3/1eMeHThI.

17. Ta)kesible MeTasUlbl U UX BJINAHMNE Ha PACTEHNS N XKUBOTHbIX.

18. OCHOBHbIe NpenCcTaB/eHNss KBAHTOBOM MEXAHUKW.

19. NcTopunsa nosiBrieHUsA KapaHaalwa (yrnepon).

20. MeTannonosMMepHble MaTepumabl.

21. KoopanHauuoHHasa Teopus Anbhpena BepHepa. KoMnekCcHble CoOeUHEHNSA B HayKe n
TexHuke.

22. 3Ha4yeHne eCTeCTBEHHOW PaAV0aKTUBHOCTU B XXU3HU PACTEHUN U XKNBOTHbIX.

23. UccnepoBaHue CBOMNCTB XpoMa 1 ero coeJuHEeHNn

24. iccnepoBaHme COBMECTHOr 0 3JIEKTPOBOCCTaHOBAEHWE Faf0J/IMHNA N KPUOANTa B FraJloreHunaHbIX
acCrnJjiaBax.

25. WccnepoBaHume cnocoboB BBeAeHUA BENKOBLIX KOMMNOHEHTOB B CUHTETUYECKNN MOANN30MNPEH.

26. NccnepoBaHMe 3N€eKTPOJNTOB KaAMUPOBAHNA CTaaN U APYIrUX METaJ10B.

27. ccnegoBaHue 31€KTPOXMMUNYECKOr0 NOBEAEHNS MOHOB CaMapus B XJIOPUOHbIX U
XJ10PUAHO-PTOPUAHbLIX pachjaBax.

28. ccnenoBaHusa 3/1EKTPOJINTOB KaAMUPOBAHUS.

29. AcTopund OTKPLITUA PEAKUX XUMNYECKUX INIEMEHTOB.

30. AcTopuma nonyyYeHmnsa LUMHKa, ero XmMmmiyeckme CBONCTBa U NpUMEHEHME LIMHKa B
NPOMbILLINEHHOCTN.
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31. AcTopusd noay4eHnsa aatoMUHUSA, €ro XUMUYEeCKNe CBONCTBA U MPUMEHEHUE B
OPOMbILLUIEHHOCTMW.

32. 3Ha4yeHne XMMNM B CO34aHNN HOBbLIX MaTEPMasioB, KpacuTesien N BOJIOKOH.

33. Yraepog. AnnoTponHbie MoaNndUKaLINNA.

34. AnnoabHbIN MOMEHT MOJIEKYbl U CBA3W.

35. lncnepcHble CUCTEMbI, SNEKTPOANTbI, pH Noka3aTensb.

36. Boga B XXN3HW Ye/I0BEKA, TEXHUKE U CeJIbCKOM X03AMNCTBE. IKO0rnsa Boabl.
37. dnekTpoxmMmyeckas Kopposus, crnocobsl 6opbbbl C HeR.

38. NpoTeKTopHas 3alinTa OT KOPPO3UW.

39. Jlerkue KOHCTPYKUUOHHbIE MaTepuasibl: CrJjliaB Ha OCHOBE asIloOMUHUA.

40. HoBble MaTepuasbl Ha OCHOBE MOJIMMEPOB.

41. Jlakn n KpacKun - pa3HOBUAHOCTU ANCNEPCHbLIX CUCTEM.

42. Xnmusa Bewlectsa B KOHAEHCUPOBAHHOM COCTOSAHUN.

43, ICTOYHUKN U BUObl 3arpsa3HeHns atMoCcdhepHOro Bo3ayxa.

KOHTpOJibHbIe BONPOCHI U 3a4aHNA O NOATOTOBKMU K NPaKTU4YeCKUM 3aHATUAM
1.0CHOBHbIE MOHATUSA N 3aKOHbI XMMUN. ATOMHO-MOJIEKYJIIPHas Teopus.

2. HanncaHne dopmyn 6MHapHbIX COeAUHEHWNIA NO CTEMNEHN OKUCSIEHUS 3neMeHTa. OnpeneneHune
CTeneHn OKUCSIEHUS 3/1IeMeHTa Nno opmyJie.

3. PacyeTbl Macchl, 06beMa, KOMYeCTBa BeLWecTBa 1 YAC/a YacTul.

4. PacyeTbl N0 XMMNYECKUM (popMysiaM U YPaBHEHUSM.

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

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

7. Mepuognyeckuin 3akoH. Nepnoanyveckasa cucteMa XxmuMmyeckmnx anemeHTos [.M1. MeHgeneesa.

8. CTpoeHue aToMa.

9. XumMmnyeckas cBA3b.

10. XapaKTepucTuka 3JieMeHTa Mo MNOJIOXKEHNIO B MEPUOANYECKON CMCTEME.

35/61


http://www.neuch.ru/referat/75847.html
http://www.neuch.ru/referat/75847.html
http://www.neuch.ru/referat/93420.html
http://www.neuch.ru/referat/51657.html
http://www.neuch.ru/referat/51658.html
http://www.neuch.ru/referat/51697.html

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 2N1EKTPOZIN3a paCTBOpPa 1 pacriJlaBa 3/1€EKTPOINTOB C UHEPTHBLIM NN

pacTBOPUMbIM aHOOOM.
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28. ObLimne cBoNCTBa METAJIJIOB: TUMbl KPUCTAI/INYECKNX PELLETOK, XMMUYECKNe CBONCTBA.
XuMmyeckme CBOMCTBa METaJIIOB F1aBHbIX U MOBOYHbLIX NoArpynm.

29. Koppo3usa meTtannos n crnocobbl 6opbbbl € HeR.

KoHTponupymowmne Mmarepuasbl No gUCLUNNIINHE

Bornipocel no teme: «CTpoOEHME aToMa v Nepuoandeckmnii 3aKoH»

1. MoHATMe 06 aToMe.

2. CtpoeHue agpa. N3oTonbl.

3. MPUHLNN KBAHTOBOW MEXaHUKU:

HeonpeneneHHoCTu;

OBONCTBEHHOW NpuMpoabl SN1EKTPOHa;

KBaAHTOBOMN SHEeprmn,

HaWMeHbLUEN Heprun.

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

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

6. 3anonHeHne NIEKTPOHHbIX obosio4ek aTtoMmoB HepMOﬂMHECKOIZ CNCTeMbl.

7. MNepunognyecknnm 3akoH anemeHToB [.N.MeHpeneeBa. lNMepmnognyeckas CUCTEMa Kak eCTeCTBEeHHas
Knaccngpumkauma 371eMeHTOB.

- bopMyIMPOBKA 3aKOHa;

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

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

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

Bonipocki no teme: «OCHOBHbIE MOHATUSA O XVMUYECKOW CBS3N»

1. NMoHATME XUMUNYECKOWN CBA3N.

2. MapamMeTpbl CBSA3N:

- OHeprmsa Cceda3n,

- ONIMHa CBA3WU,

- BaJIEHTHbIE YT Jibl,

- pacnpeneneHune 31eKTPOHHOW MAOTHOCTMW.

3. CBonCTBa CBSA3MU:

HacCblLLaeMOCTb,

rmébpunpnsauns;

HanpaBJIEHHOCTDb;,

nonsapnu3yemMocTb.

4. Tunbl cBA3U:

- KOBaJlIeHTHasA,

- NOHHaA,

- MeTaJuin4yeckasd.

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

1. 3anuwnTe NOJHYIO N KPATKYIO 3JIeKTPOHHYIO DOPMYJibl XMMUYECKOr0 3JIeMeHTa, CoAep Kallero
25 3/1eKTPOHOB B 3/1IeKTPOHHON 060s104Ke.
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2. 3anuwnTe NMOSHYI0 U KPaTKYI0 3JIEKTPOHHYIO (DOPMYJibl XMMUYECKOro 3/1IeMeHTa, cogep xallero
38 3/1eKTPOHOB B 3/1IEKTPOHHOWN 060104Ke.

3. 3anuWnTe MOJIHYI0O U KPaTKYH 3JIEKTPOHHYIO (DOPMYJibl XUMUYECKOTO 3/1eMEHTA, COAEPI)KALLErO
79 3N1eKTPOHOB B 3/1IEKTPOHHON oboouKe.

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

1. PyKOBO,D,CTByFICb TOJIbKO MNOJIOXKEHNEM XUMWMNYECKOro 3y1eMeHTa B nepmop,mquKoM cnctemMe,
HanMLWKWTEe KPaTKY U NOJIHYIO 3JIEKTPOHHbIe hopMy bl cneanyowmx 31eMeHToB: Ne54, Ne26, Ne68.

2. Pacnonoxunte B psa MO BO3paCTaHUIO a)aTOMHbIX paguycoB, 6) anekTpooTpuLaTenbHOCTH,
B)MeTasIM4eCcknx CBONCTB cnepytowine anemeHTol: S, Se, Te, Po.

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

lM1aH xapakTePUCTUKN XUMUYECKOIro 3/1EMEHTAa U €ro coeANHEHN Ha OCHOBE AaHHbIX CTPOEHNA
aroma:

1. XuMuyecknm cCuUMBOZT WU Ha3BaHWe 3nemMeHTa. OTHocuTeNnbHass aTOMHAs Macca. ATOMHbIN
(mopsaKoBbIN) HOMEP.

2. CTpoeHme aToOMa XMMMN4YeCKOoro ajieMeHTa:

a) 3apsao  A4pa aToMa, uYUCA0  MNPOTOHOB, YUC/O HEWTPOHOB Haubosiee YyCTOWYMBOrO,
pacrnpocTpaHeHHOro n3oTona;

6) obLiee Yncno 3NeKTPOHOB;

B) 2N1I€KTpOHHasa hopmyna;

) BaJleHTHbIE 3J1EKTPOHbI.

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

a) HoMep nepuoga n rpynn.l;

6) rnasHasa nan nobo4vHasa noarpynna.

O6ocHOBaTb NOJIOXKEHMe dn1eMeHTa B Nepuognyeckom cucteme.

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

6) BOCCTaHOBUTESIbHbIE NN OKUCTNTENIbHO-BOCCTAHOBUTESIbHbIE (COCTAaBUTb YpaBHeHWA npoueccos
OKUC/IEHNS NN BOCCTAHOBJIEHUSA N OKUCIEHUS);

B) onpenesninTb BCe BO3SMOXHble BaJIGHTHOCTU U CTEMeHN OKUCNeHUda: rpaduyeckoe |/|3o6pa>KeH|/|e
BaJIEHTHOr o CJiod B HOPpMaJibHOM " BO36y)K)J,eHHOM COCTOAHUNAX.

3aga4n no teme: « OCHOBHbIE MOHATUS O XUMNYECKOMW CBS3UN»

1. OnpepenuTe CTeNeHW OKWUCJIEHUS Ka)XKAOro 3JieMeHTa B C/efyllnMX MOJeKysax U WOHax:
K2Cr4013 (TteTpaxpomaT kanumsa), H4Re209, Ca3(P04)2; NalOW1l2041 (aunapaBosibdppaMaT-NoH);
(MnO4)-; (W7024)60 (napaBonbpamaT-uoH). ObpaTuTb BHMMaHWe Ha pacyeT B NH4NO3
(paccuymTaTh OoTAENBbHO UOH (NH4)+ 1 (NO3)-. U3obpasuTte CTPYKTYpPHbIE (hOPMY bl AaHHBLIX MOJIEKY
N NOHOB.

2. OnpenennTe, Kakme CTENeHU OKUC/IEHMS BO3MOXKHbI AJ1 repMaHus. Mokaknte nx obpasoBaHue.
OnpenennTte, Kakie U3 cTeneHen okucneHusa 6yayT Havbosiee yCTOWYMBLL: @) AN 3JIEKTPOHHO-
BO36Yy>XJ€HHOIro COCTOSAHMS; 6) A1 OCHOBHOIN0 COCTOSHUS.

3. MokaxKnTte, B Kakux ns npmeeneHHbix Mmosekyn (CsCl, SO, 02) xumnyeckas cessb byaeT:

a) KoBaJleHTHOW HenonsapHon; 6) KoBaneHTHOW NONSAPHON; B) MOHHOW. OBOCHYITe CBOM OTBET.

3agayn rio teme <<3HepFeTVIKa N KNHEeTUKa XMMN4eCkKnux ripoLjeccos»

1. Bolyncnntb TennoTy cropaHmsa CO B kI)k/M3. a3 copgepXnt 10% Heropro4nx npnMmecen.

2. PaccynTtaTtb B KOXX/MOJIb U3MEeHeHWe 3HTanbnnu ha3oBoro nepexona.

H20(kp) ® H20(x), H20(r) ® H20(x).

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

4. BbluncnnTb TensioTy cropaHus cepsl B KIOK/Kr. MNpumecu coctasnsaoT 15%.

5. Bbl4ucanTb TeNAoTy (pa30BOro nepexopa rpauta B asMas, €C/in U3BECTHO, YTO CTaHOapTHas
3HTanbnusa obpaszosaHusa CO2 u3 rpacdputa paBHa: DH°06p. = - 393,5 k[X/MoJsb, CTaHOQapTHas
3HTanbnusa obpasosaHua CO2 n3 anmasa paBHa: DH°06p. = - 395,4 K[>x/Monb

6. PaccuntaTb KaNopunmMHOCTbL TonauBa B KIO)/M3, cocTosuwero n3 60% CO n 40% SO2.

7. TennoTa cropaHua 3TaHa paBHa: DHx.p. = -1428,34 kOX/MOsb. BblYMCANTb CTaHAapPTHYIO
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3HTanbnuto obpasoBaHma 3TaHa DH°06p.CH. Boaa BbigensieTcst B ra3oob6pa3HOM COCTOSHUMN.

8. Mpwu 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(0x).

OnpenennTb NPUHLUMNNANbHYIO BO3MOXHOCTbL €€ NMpOoTEeKaHUs Mpu CTaHAAPTHbLIX YCJIOBUAX U Npw
500° C.

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

3apgayu no Temam «OCHOBbI XUMNYECKOW KMHETUKU. XMUYECKOE PaBHOBECUE»

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

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

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

4. Bo CKOJIbKO pa3 HY>XHO YBEJINYNTb KOHLIEHTpaLIMIO BOAoOpoaa, YTobbl CKOPOCTb peakuum Mexay
BOJOPOJAOM N NOOOM BO3pPOCsaa B 3 pa3a?

5. BblYUCAUTL CPefHIo CKOPOCTb peakuumn: A + B = 2C.

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

6. BO CKOMIbKO pe3 yBenn4uTCa CKOPOCTb peakuunm npu noBbileHUN TemnepaTtypsl oT 150°C go
200°C, ecnu npu NnoBblleHUn TeMnepaTypbl Ha 10°C CKOPOCTb peakuunm ysennymnack B 3 pasa?

7. Mpun TemnepaTtype 20°C peakumsa NpoTekaeT 3a 2 MUHYTbl. KakoBa MNpPoOo/KUTENbHOCTb 3TOWN
peakumn npu a) Temnepatype 0°C, 6) Temnepatype 50°C? TemnepaTypHbIA KO3DDULIMEHT pPaBeH
2.

8. KOHLeHTpauua pearmpyowmx sewects B cncteme H2(r)_ +12(r)® 2HI(r) ymeHbwwunacb B 1,5
pa3a. Bo CKOMbKO pa3 yBean4naacb CKOPOCTb peakummn?

9. Kak u3MeHunTCH CKOpPOCTb I'IpﬂMOI7I peakunn npn yeeanyeHm KOHLIEHTPAL NN a30Ta B TPU pa3a?
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N2 + 02 ®2NO.

10. Kak M3MEeHUTCA CKOPOCTb peakuumnm npu ysesmdeHunm TemnepaTtypbl oT 0°C pgo 100°C?
TeMnepaTypHbI KO3 PULMeHT paBeH 3. [lepBoHavasbHasd CKOPOCTb peaKkLun paBHa 5 MoJb/A.

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

2502 + 02 ® 2S03 + Q, DH <> 0;

4HCI + 02 ®2CI2 + 2H20 + Q, DH < 0;

2H20 ®2H2 + 02 -Q7?

12. B kakoMm HanpaBJIeEHNN CMEeCTNTCA paBHOBeCHE B CUCTEMaX

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

N2(r) + 02 ®2NO(r), DH = 18 k[);

CO2(r) + C(TB) ®2CO(r) -Q

a) npun NoBblLLIEHUWN NaBAEHUA,

6) Npu NOHMXXEHUX TeMNepaTypbl;

B) npun yseanv4eHnm KOHUEeHTpaunn NCXoaHbIX BeLeCTB, KOHEeYHbIX MPOAOYKTOB peaKunn,

r) OpY YMEHbLIEHNN KOHLEHTPaLMK pearnpyouinx BeuecTts?

3agayqu rno Teme: «PacTBOPbI U UX XapaKTePUCTUKa»

1. CKoIbKO MUANMANTPOB 85 % pacTBopa CEPHOM KNUCNOTbl C MJIOTHOCTbLIO 1,77 /M HY>XXHO B35Tb
onsa npurotosnennsa 12 n 10 % pactBopa € nAoTHOCTb 1,066 r/mn?

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

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

4. Ha CKONbKO rpagycoB nsMeHseTca tsamepsaHna 1 tkuneHusa pacteopa sTuneHrnmkons C2H602,
cogepxawero 8 100 mn Boabl 4 mona?
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5. CkonbKo rpaMmoB 3TuseHrnmkons C2H602 Hafgo pacTBopuUTb B 5 11 BoAbl, 4TOOLI pacTBOp
3amep3an npu - 20 °C?

6. Kakne uns nepevyYncneHHbIX BeLlleCTB ABJAKTCA CUNIbHBIMW 3NeTPOoSINTaMU: TUAPOKCKUO Medwn,
CaXap, YKCYyCHaa KNCJI0Ta, COoJidHadA KUCN0Ta, r’mapokKcng Kannms, cyan)aT Kalbuyuna, HUTpaT mtna?

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

8. OnpepennTe, BbiNaZeT M OCaflOK, €CN CMeLllaTb pacTBOPbI:

1) Ca(NO3)2 n K2CO3? HannwunTe NOHHO-MOJIEKYJISPHbIE PeaKLnN.

2) Ba(NO3)2 n K2S04? HannwuTe NOHHO-MONEKYApHbIe peakLumu.

3) KNO3 n K2504? HanuwuTe MOHHO-MOJIeKYISIpHbIE peakLuunn.

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

3aga4yu ro teme: «KoMrjaeKCHblE COeaNHEHUNST»

1. HanucaTtb q)OpMyJ'Iy KOMIMJIEKCHOIo coeanHeHunsd, NoJly4eHHOro n3 cnegyrumnx seecTB:

NaF + AIF3 ®

2. OnpepnennTb 3apsa M KoopaAMHaLUMOHHOE Yncio B coeamHeHunn: [Fe3+(CN)6]x.

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

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

5. 3aKOH4YUTb YpaBHEHUE peakuun 1 3annucaTb ero B MoHHoM Bupe: K3[Fe(CN)6] + FeSO4 ®

6. HanncaTtb hopMyny KOMMNJIEKCHOr0O coegnHeHuns: TeTpaHntTpuToanxnopompugat (lll) kanums.

3anayu rno teme «OKNUCINTESIbHO-BOCCTaHOBUTESIbHbLIE MNPOLIECCHI U X XapaKTEPUCTUKA»

ypaBHFITb peakunn MeTOAO0M 3JIEKTPOHHOIO 6anaHca, onpeanennTb Tnn OBP.

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

2. KMnO4 + H2S + H2504 ® K2504 + MnS0O4 + S + H20
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3. KMnO4 + HCI ® MnCI2 + KCI + CI2 + H20

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

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

6. MnO2 + HCI ® MnCI2 + CI2 + H20

7.7Zn + H2504 (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

3afayqv o Teme «31eKTPOSIM3 PacTBOPOB U PACrlaBoB»

1. CocTaBUTb CXeMy 371eKTPoM3a pacTBopa ZnS04: a) C yrosibHbIM aHoA0M, 6) C MeaHbIM aHOAO0M.

2. MNoyeMy LLleNoYHble MeTaslbl Hefb3s MOJIyYUThb 3JIEKTPOSIM30M pPacTBOpPOB UX conen? OTBeT
MOTUBMPOBATbL NPUMEPOM 3N1EKTPOJSIN3a PAaCcTBOPOB.

3. CocTaBnUTb CXeMY 3JIeKTPOJIM3a pacTBopa u pacnnaasa MnCl2.

4. CoCTaBUTb YpaBHEHUA NPOLLECCOB, MPOTEKaLWMX Npu 3aekTpoanise pacniasos NaOH un NiCl2 ¢
HepacTBOPUMbIMU 3N1eKTpo4aMN.

5. CocTaBnUTb CxeMbl 371eKTposin3a BoAHbIX pacTBopoB HCIl n Pb(NO3)3 ¢ xene3HbiM aHOL0M.

3agayu rno Teme «Koppo3visi MeTass10B»

1. Kakne npoueccbl NONAYT Ha 3N1EKTPOoOaX rajlbBaHNYECKOro 3/IeMEHTa NMPn KOPPO3nNKn »XeNesHoro
NIMCTa Ha Bo3ayxe?
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2. Kakne npouecchl NONAyT Ha 3/1eKTpoAax rajibBaHMYeCKOro asieMeHTa, paboTatollero Ha Bo3ayxe
Npu KOPPO3UN XKENE3HOro IMCTa C MeaHbIMK 3aK/ienKamMn?

3. CocTaBuTb CXeMy rafibBaHM4eCKOro snemMeHTa, obpa3syloulerocsa npm Koppo3uu fetanenm us
CcrniaBa »eJse3a ¢ genosspusatopom: H20 + SO2.

4. B KakoM cJly4ae Koppo3us xenesa byneT npoucxoanTb BbicTpee: Npyv HapyLLUEHUN MOKPbITUS
JY>KEHOro UM OLIMHKOBAHHOI 0 )kenesa? MNpueecTn cxeMy paboThl MUKpOrasibBaHoMap.

5. CoCTaBbTe 3/1IeKTPOHHbIE YPaBHEHUS MPOLLECCOB KOPPO3UN »Kese3a, HaXoAsAaLWerocs Bo B/la)KHOM
BO34YyX€e B KOHTAKTE C XpOMOM.

6. Kakume npoueccbl MOMAYT Ha 3NeKTPoAax rasibBaHMYECKOro 3JieMeHTa Mpu  Koppo3uu
HUKENMPOBAHHbIX AeTanen C KNCNOPOAHbLIM AeN0NSpn3aTOPOM NPU HaPYLLUEHUN MOKPbITUSA?

7. CoCTaBUTb CXeMY rajibBaHN4YeCKOro 3fieMeHTa, obpasylowerocs Npm KoOppo3mm cnaasa LUHKa C
Menblo. [lenonapmsaTopom CiyXuT anektponnt: H20 + CO2.

8. CoCTaBUTb CXEMY rajibBAaHM4YE€CKOro 3/JieMeHTa, paboTalolero npu KOppo3nM OLMHKOBAHHOIO
»Kenesa C KMCNopoaHbIM Aernosisapru3aTopoM. HanncaTb ypaBHEHMS MPOLLECCOB Ha 3/1eKTPoaax.

9. Kakue npoLeccbl MonayT Ha 3MeKTpolaxX raJibBaHMYECKOro 3JieMeHTa, paboTatollero npwu
KOppO3UKN NpoTeKTopa Ha CTaJlbHOM Kopnyce?

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

3anayu no teme «ObLyMe cBovicTBa MeTas1/ioB"

1. CoCcTaBuUTb 3JIEKTPOHHYIO hopMyNy MapraHua. OnpenennTb BaNeHTHOCTb N CTENEeHb OKNUCEHNS.
Ha OCHOBaHWW BaJIEHTHOCTU COCTAaBUTb (POPMYJibl OKCUOOB U rugpokcngos Mn. Onpepnennts Ux
KWCNOTHO - OCHOBHOW XapaKTep.

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

3. HanncaTb peakuuto, MoATBEP)XAAOLLYIO OCHOBHble cBOnCcTBa MnO.

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

5. Hanncatb peakuuto Bsanmogenctema: [Ag(NH3)2]Cl + NaOH ®. 3anuncaTb €€ B MOHHOM BUpae.
Ha3BaTb KOMMJIEKCHble COoeguHeHus, onpenennTb 3apaf  KoMmrnsekcoobpaszoBaTena U
KOOPAWHALMOHHOE YNC/I0 AaHHbIX COeANHEHUN.
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Bonpochkl K 3a4€Ty U 3K3aMeHy no AucuunavHe «XuMusa»

dK3aMeH M 3a4éT MOXXEeT MPoBOANTLCS B (hopMe YCTHOro ornpoca no bunetam (Bonpocam)
nnn 6e3 bGbuneTosB, C nNpenBapuUTeNIbHON MOAroTOBKOM wanm 6e3 noaroToBkKWM, MO YCMOTPEHULO
npenofaBsaTens. DK3aMeHaToOp BMpaBe 3ajaBaTb BOMPOChl CBepx 6uneTa, a TakXe, MOMMMO
TeopeTunyeckmx BONPOCOB, AaBaTh 3aJayun NO NporpaMme AaHHOro Kypca.

BuneTtbl K 3a4€Ty U 3K3aMeHaLMOHHble BuneTbl (BOMPOCHI) YTBEPXKAATCA Ha 3acedaHunn
Kadedpbl 1 NooNUCLIBAlOTCA 3aBenyloWwmnM Kadeapon. B bunete ooskHO cogep>xaTbCa He bonee
Tpéx BoNpocoB. KOMMNAEKT 3K3aMeHaUMOHHbIX BUNeToB No ANCUMMNJIMHE O0JKEH cogepxkaTb 20-25
buneTos.

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

I cemecTp (3a4éT)

1. OCHOBHbIE KJ1acCChl HeopraHmn4eckunx coegnHeHun, Knaccngpukaumsa, onpeneneHns.

2. Okcnpbl, Knaccmgukaums, noayyvyeHmne, CBONCTBA.

3. Kucnotsl, Knaccudukaums, noayvyeHme, CBONCTBa.

4. T'ngpokcuabl, knaccupumnkayma. OCHoBaHMSA, NoJlyYeHne 1 CBONCTBA.

5. AMhoTepHble TMAPOKCUAbI, MNOJslyYeHue, CBONCTBA.

6. Conu, Knaccuumnkaumsa, nony4yeHme, CBONCTBA.

7. Mepuoanyecknin 3aKoH 1 nepmogmnyeckas cuctema anemeHtos [1.1. MeHageneesa.

8. CTpoeHue aToMa, OCHOBHbIe NOHATUA U onpefesieHud. Teopua H. bopa. MpuHUMN
HeonpepeneHHocTw MenseHbepra.

9. Y4yeHune 0 KBaHTOBbIX Ynucnax. NpnHUNN HanMeHbLIe SHeprum (Npasuao KnevykoBCKoro).
MpuHuun Maynu.

10. MpaBwuna 3anonHeHUs opbuTanen 31eKTPOHaAMMN.

11. CemeincTBa 3/1€MEHTOB, 3/IEKTPOHHbIE YPaBHEHMUS.

12. NMoHAaTne 06 SHEPrun MoHU3auunn, sHeprmm CpoacTBa K 3JIEKTPOHY U INEKTPOOTPULIATENIbHOCTN.
3aKOHOMepHOCTI/I NX N3AMeHEHNA.

13. Teopusa KoBasieHTHOM CBA3WN Jiblonca. NoHATME 0 BaJIEeHTHOCTMU.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Obpa3oBaHMe XMMNYeckon cBa3n. OCHOBHbIE NMapaMeTpPbl MOEKYJI.

CBoWCTBa KOBaJIEHTHOW CBA3MN.

[MoHATMeE 0 cMrMa U N CBA3AX, KpaTHbIe CBA3N.

ﬂ,OHOpHO-aKLI,eI'ITOprII‘/‘I MeXaHN3M O6DBBOBaHI/IFI KOBaJIEHTHON CBSA3U.

fmbpunamnsaumsa aToMHbIX opbuTanen. Buasl rubpuansaumnn.

MoHHasa cBA3b.

BoooponHasa cBA3b.

MeTannn4yeckas CBs3b.

CKOpPOCTb XMMMNYECKOW peakuun n pakTopbl, BAMsSOWME Ha Hee. 3aKOH AENCTBYHOLWMX Macc.

Teopus akTuBaunn. AKTUBUPOBAHHbLIN KOMMJIEKC.

[MoHATUe 0 KaTann3e N KatanmsaTopax. AKTUBaATOpPHI, I/IHFVI6I/ITOpr, KaTanutnyeckme aabl. Tunebl

KaTaJInTN4eCKnXx peaKLl,I/IIZ.

25

26
na

27.

28.

29.

30.

31.

32.

. HeOGDBTI/IMbIe n 06paTI/IMI:>Ie npouecchl. 3aKoH ,EI,EIZCTByIOLLI,VIX MacCC ansd 06paTI/IMbIX peaKLl,I/M.

. CMeLleHne xumMun4deckoro pasHosecud. MNMpuHuymn Jle WaTenbe. BanaHmne KOHUeHTpauum,
BJIEHNA N TeMnepaTypbl Ha COCTOAHME paBHOBECKS.

Tennosble 3(1)CDGKTI:I XNMUNHECKNX peaKLI,VIVI. OK30- U SHAOOTEPMUNYHECKMNE peaKUnn. SHTanbnus.

TepMOoXmMmyeckmne 3aKoHbl U CNeACTBUA U3 HUX.

IHTponua n saHeprusa Nbbca (n306apHO-N30TEPMUYECKNIA MOTEHLINAN) CUCTEMBI .

PacTBopbl, Kjaccugukaums.

PaCTBOpI/IMOCTb BeLleCcTB B BoAe. dTarnbl pacTBOpEHNA. I'vmpaTau,Mﬂ n ConbBaTalUunA.

Cnocobbl BblpaXkeHNs KOHLEHTpPaLUK pacTBOPOB.

. Teopvm 3J'IeKTpOJ'IVITVI‘-IeCKOI7I anccounaunmn, ee OCHOBHbIE MOJI0XKEeHWA. q)aKTOpr, BAVdOwne Ha
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3JIEKTPONNTNYECKY0 gnccoumaumio. CteneHb guccoumnaumn.

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

35. 3J'IeKTpO}'II/ITI/I‘-IeCKaFI onccounaunmsa soabl. BO,D,OpOJJ,HbIVI NMnoKa3aTeJlb.

36. bygepHble pacTBopbl.

37. CBoWcTBa pacTBOpoOB Cnabbix 3neKTponuToB. MNponsseneHmne pacTBOPMMOCTN.

38. Peakuuun obmeHa B pacTBOpax 3/IeKTPOJIMTOB.

39. MoHATKe 0 rmaposn3e conen.

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

41. Tunbl KOMNJIekcoobpasoBaTenen N NMraHooB, KOOpAUHaLMOHHOE Yncio. HomeHknaTypa
KOMMAEKCHbIX COeaNHEHUN,

42. OcMoc, ocMoTuYecKoe fasneHune. Ondgysna. 3akoH BanT-Iodda.

43. Npoun3seneHne pacTBOPUMOCTMU.

Il cemecTp (3K3aMeH)

1. OKUCNINTENIbHO-BOCCTAHOBUTESIbHbIE peakuunn. NoHATHE 0 CTeNeHN OKUCNEHUS N npaBua

onpegensouime eé.

2. OCHOBHbIe NONOXEHUS TEOPUN OBP. TUNNYHbIE OKUCAUTENN U BOCCTaHOBUTENN. OKNCINTESIbHO-
BOCCTaHOBUTENIbHAsA OBONCTBEHHOCTb.

3. Knaccndumkaums oKMCamMTenbHO-BOCCTAHOBUTESIbHbIX peakLniA.

4. MeToaunka coctaBneHuss OBP: MmeTon 351eKTpoHHOro 6anaHca.

5. MeToaunka coctaBneHuns OBP: meTo4 31eKTPOHHO-MOHHOro 6anaHca.

6. D1eKTpoNn3 pacrniaBoB, ero CyuwHoCTb.

7. DNeKTPOoJIN3 PacTBOPOB, KAaTOAHbIE U aHOAHbIE MPOLLECCHI.
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8. 3akoHbl ®apapeq. lNpakTu4yeckoe NpUuMeHeHne 31eKTpPoIn3a.

9. Ob6Lime cBOWCTBa MeTasIJI0B: TUMbI KPpUCctTannan4eCckKnx peweTok, XxmMmn4eckmne CBOWCTBaA.
XnMmyeckme CBONCTBa MeTaI0B r1aBHbIX U MOGOYHbIX noarpynmn.

10. Pap akTuBHOCTEW METaJ1N10B.

11. Koppo3uns meTassnoB, €€ Buabl U cnocobbl 6opbbbI C HEN.

12. O6bwime cBONCTBa HEMETAJIOB: (hU3NYECKNE U XUMUYECKME.

13. ObLwan xapakTepucTmka coeanHeHNn anemeHToB IA u lIA rpynn.
14. Obwan xapakTepucTrka anemeHToB VIIA rpynnsl (ranoreHos).

15. Obwas xapakTepuctuka snemeHToB llIA rpynnbl. 9N1eKTPOHHOE CTPOEHNE, CTEMEHUN OKUCIIEHNS,
BaJIeHTHbIe BO3MOXXHOCTN.

16. BaxxHenLwne BOAOPOAHbIE N KUCIOPOAHbIE COeaAnHeHUA 31ieMeHTOoB A rpynnbl, conm un
KOMMJIEKCHbIE coeanHeHns B psagy 6op - Tanauin. CBOMCTBa NPOCThbIX BELLECTB.

17. Obwaa xapakTepncTuka anemeHToB IVA rpynnbl. 3N1eKTPOHHOE CTPOeHNne, CTENEHN OKUCTIEHNS,
Ba)kHeWLe BOAOPOAHbIE U KUCNIOPOAHbIE COeAMHEHUS B paay yrnepof - ceuHel,. Conu. CBoMCTBa
MPOCTbIX BELLECTB.

18. Knucnopogacozepxxalime KUCA0Thbl 0J10Ba U CBUHLA, NX COJIN.

19. OcobeHHOCTU XnMuKM yrnepoga. Kapbugbi.

20. MoHooKcup yrnepoga, ouoKCcung yrnepogna.

21. YronbHas kKucnota; kapboHaTbl U ruapokapboHaThl.

22. Xnmuna kpemHus. NonydeHve. Banmogencreme Co LesodamMmm n hTopoBO4OPOLOM.

23. Inokcua KpeMHus, opToOKpeMHUEBasA KNC0Ta, CUIMKaThI.

24. Obwas xapakTepucTuka anemMeHToB VA rpynnbl. N1€KTPOHHOE CTPOeHNe, CTENEHN OKUCTIEHNS,
Ba)KHenLmne BOLOPOAHbIE U KUC/IOPOAHbIE COeAMHEHNA B pady a3oT-BucMyT. Conn. CBOUCTBa
MPOCTbIX BELLEeCTB.

25. Obwas xapakTepucTmKa anemeHToB VIA rpynnbl (Xa/lbKOreHoB).

26. OcobeHHOCTN XxumMnm Kucnopoaa. O30H.

27. Bopa n nepokcug sogopoda. CTpoeHmne n CBONCTBA.

28. OcobeHHOCTU XuMun cepbl. CepoBOAOPOLA.

29. Okcunabl cepobl.

30. KnucnopogaHblie n 6eckncnopogHble KUCA0Thbl CEpbI.
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31. Conum cepocogep Kalmx KNCAOT: CyNbuThl, CynbdaTbl, Cynbdnabl, TMOCYybdaThl.
MepokcocynbdaThbl.

7.4. MeToamnyeckue MaTepuasnbl, onpeaensiowme npouenypbl oOueHMBaHUA 3HAHUM,
YMEHMUM U HaBbIKOB, M ONbITa AEATEJIbHOCTU, XapaKTepu3ylowux 3Tanbl (pOpMUpoOBaHUA
KOMMNEeTeHLUun

TpeboBaHMA K HAaNUCaHMIO AoKnaga

MpoayKT camocTosATeNlbHON PaboThkl CTyAEHTa, NPeACTaBASAIOLWMA cCOBON KpaTKoe N3N0XKeHne
B MNUCbMEHHOM BUAE MOJIy4YEHHbIX pe3ysbTaToB (y4ebHOo-nccnemoBaTesIbCKOM) TeMbl, FAe aBTop
pacKpblBaeT CyTb uccnenyeMon npobsembl, NPUBOAUT pa3/iMdHble TOYKM 3pPeHus, a TakxKe
cobCcTBEHHbIE B3rN1A4bl Ha HEEé.

Hoknan pokeH OGbITb CTPYKTYPUPOBAH M BKJOYaTb pa3fesbl: BBEAEHMe, OCHOBHAsA 4acTb,
3aKJIl0YEHWE, CMUCOK UCMOJIb30BaHHbIX UCTOYHUKOB. B 3aBUCMMOCTM OT TEMATUKN pedepaTa K HEMY
MOryT ObITb OhOPMJIEHBI MPUSIOXKEHUSA, COAEPKALLME AOKYMEHTHI, UAOCTPaLnn, Tabanubl, CXeMbl 1
T.0. O6béM poknaga - 10-15 cTpaHWL NeYaTHOro TeKCTa, BKJOYas TUTYJbHbIA UCT, BBEOEHUE,
3aKJIlOYEHWE N CMUCOK NINTepaTypbl.

3afavYamMum LoKNana ABAAIOTCA:

1. ®opMupoBaHME YMEHUIN CaMOCTOATENbHOM paboTbl C UCTOYHUMKAMWU NUTepaTypbl, KX
cucTtemaTumsauuns;

2. Pa3BUTME HABbLIKOB IO MYE€CKOr0 MbILLNEHUS;

3. yrny6neH|/|e TeopeTnyecknx 3HaHWW Mo npo6neMe nccnengoBaHmA.

Mpwy oueHke AokKNaf4a UCMOMb3YIOTCH CaeayoLme KputTepun:
- HOBU3Ha TEeKCTa;

- 060CHOBaHHOCTb BbIBOpa UCTOYHUKA;

- CTeneHb PacKpbITUS CYLLHOCTU BOMPOCa;

- cobnioneHnsa TpeboBaHMin K 0QOPMIIEHNIO.

KpuTepuu oueHuBaHMAa paoknapa

OTMeTKa «OTJINYHO» - BbIMOJIHEHbI BCe TpeboBaHMS K HaMMCaHWIO M 3aliuTe [oKJana:
o0603HayeHa npobrieMa n obocHoBaHa eé akTyasIbHOCTb, CAeaH KPAaTKUN aHaIN3 Pa3InyHbIX TOYEK
3peHMss Ha paccMaTpuBaeMyto npobseMy U JIOTUYHO WU3/I0XKEeHa COOCTBEHHas Mno3vuus,
COPMYIMPOBaHbI BbIBOMbI, TEMA PACKpbITa MOJIHOCTbIO, BblAEp)XaH 00BLEM, HOaHbl MpaBUibHbIE
OTBETbl Ha AOMOJIHUTEIbHbIE BOMPOCHI.

OTmeTKa «XOpOoLwo» - OCHOBHble Tpe6OBaHI/IFI K OOK/Nlaay n ero 3auunTte BbIMNOJIHEHBLI, HO MpK
3TOM AonyLleHbl Hedo4€Thl. B 4acCTHOCTWU, MMEKTCA HETOYHOCTU B WU30OXKEHUN MaTepunana,
OTCYTCTBYET Jiorn4eCkasa nocnenoBaTesibHOCTb B CyXOeHUAX, He BblAep>XaH 06béM poknaga,
MMelTCa ynyuweHna B opopMNeHUn, He AO0MyCKaeT CYyLeCTBEeHHbIX HEeTO4YHOCTEN B OTBETE Ha
OOMOJIHNTENbHbIN BOMpocC.

OTMeTKa «y[0BJIETBOPUTESIbHO» - MMEIOTCS CYLLEeCTBEHHbIE OTCTYNJIeHUs oT TpeboBaHuWi K
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HamuWcaHuio AokJafda. B YacTHOCTM, TeMa ocCBelleHa NUlb YacTUYHO, OOMYLIEHbl (hakTuyeckue
OLINGKKN B coOoep>XaHUN AOKaha Uan Npu OTBETE Ha AOMNOJIHUTE/IbHbIE BOMPOCHI, BO BPEMS 3aLLUTHI
OTCYTCTBYET BbIBO/.

OTMeTKa «Hey[oBNeTBOPUTE/NIbHO» - TeMa [AOK/Jaja He packpbiTa, ObHapyxuBaeTcs
CyLleCTBEHHOEe HernoHUMaHne npobnemsbl.

TemaTuka O0OKNaaoB BblOoaeTCAd npernogaBaTeJieM, n CTyOeHT Bbl6|/|paeT TEMY
CaMOCTOoATENIbHO B Te4YeHne nepsBbiX ABYyX HeOde b o6yquVm.

KpuTepumn oueHKM 3HaHUMU Ha dK3aMeHe

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

JK3aMeHauWoHHble 6uneTbl (BOMPOCHI) YTBep)XXAalTCA Ha 3acefaHun Kadenpbl W
noanucbIBalOTCS 3aBedylolWMM Kadenpon. B bunete n[o/mKHO coaepxaTbCs He Oonee Tpex
BOMpPocoB. KoMMeKT 3K3aMeHaLWOHHbIX 6uneToB MO AUCUMMNJINHE O0/HKeH coaep»xaTb 20-25
6buneTos..

dK3aMeHaTop MOXeT NMPOoCTaBUTb 3K3aMeH 6e3 onpoca nan cobecenoBaHns TeM CTyAeHTaM,
KOTOpble aKTUBHO Y4aCTBOBaJ/IN B CEMUHAPCKUX 3aHATUAX.

OTMeTKa «OTJINYHO» - CTYAEHT rJlyboKO M MPOYHO YCBOWJI BECb MPOrpaMMHbIA MaTepuan,
ncyepnbiBaloLwe, MOCAefoBaTe/IbHO, FPAaMOTHO W JIOFTMYECKU CTPOMHO €ero wu3naraeT, TecHO
yBA3bIBAaeT TeOpuo C MNpakTukon. CTyOeHT He 3aTpyLHSAeTCcs C OTBETOM Mpu BUAOU3IMEHEHUU
3afaHus, ceoboHO CcrnpaBnseTCcs C 3a4avYamMu, 3afaHUAMM U APYrUMM BUAAMU NMPUMEHEHMNS 3HAHUN,
nokasblBaeT 3HaHWS 3aKOHOAATENIbHOrO0 W HOPMATWUBHO-TEXHUYECKOrO MaTepuasoB, MPaBUIbHO
060CHOBbIBAET MPUHATbHIE peLleHns, BfageeT pPasHOCTOPOHHMMWU HaBblkaMWU W MpUemMamu
BbIMOJIHEHUSA NMpPaKTU4Yecknx paboT, obHapyXMBaeT yMeHne caMocTosTeNbHO 06obLaTb U n3naraTb
MaTepuan, He Jonyckas owmnbok.

OTMeTKa «XOpoLio» - CTYAEHT TBEepAO 3HaeT MPOorpamMMHbIA MaTepwas, rpaMoTHO M Mo
CYLLECTBY M3NlaraeT ero, He AOMyCKaeT CYLLEeCTBEHHbIX HETOYHOCTEN B OTBETE Ha BOMPOC, MOXET
NPaBUJIbHO MPUMEHATb TEOPETUYECKUE MOJIOXKEHUA W BlafeeT HeobXOoAUMbIMM HaBbIKaMu Mpw
BbIMOJIHEHUN MPaKTUYECKUX 3adaHUNA.

OTMeTKa «y[0BNeTBOPUTENbHO» - CTYAEHT YCBOUJ TO/IbKO OCHOBHOW MaTepuas, Ho He 3HaeT
OTAEeNbHbIX fAeTaNleil, [OMyCKaeT HEeTOYHOCTW, HeAOCTaTOYHO MpaBuiibHble (OPMYJSINPOBKM,
HapyllaeT roc/iefoBaTe/IbHOCTb B W3J/I0KEHUM MNPOrpaMMHOr0 MaTepuana W UCMbITbiBaeT
3aTPYyOHEHUS B BbIMOJIHEHUN NPAKTUYECKUX 3a[aHNN.

OTMeTKa «Hey40BNeTBOPUTENIbHO» - CTYAEHT HEe 3HAEeT 3HAYNTESIbHON YacTn NPOrpaMMHOro
MaTepuana, AOMyCKaeT CyllecTBEeHHble OwWnbkn, ¢ OGonblwUMKU 3aTPYLHEHUAMU BbIMOJHSAET
npakTunyeckne paboThbl.
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KpuMTepuM oLleHKM 3HaHUIW Ha 3a4yéTe

1.0ueHKa«3a4YTeHoO»BbICTaBNSAETCA CTYODEHTY, KOTOprF‘I

- MPOYHO YCBOMA NpPeayCMOTPEHHbIA NPOrpamMMHLIA MaTepuan;

- NPaBWUJIbHO, aprymeHTUpoBaHO OTBETW/T Ha BCe BOMpPOCHl, C NnpuBeaeHWeEM NpuMepos;

- Noka3san rnybokue cucTeMaTU3UPOBaAHHbIE 3HAHWA, BAadeeT NpueMaMmn paccy>xgeHus n
COnocCTaBnAeT MaTepuan 3 pasHblX UCTOYHUKOB: TEOPUIO CBA3LIBAET C NPAKTUKON, APYruMU
Temamun faHHOro Kypca, Apyrux nsy4aeMoix npegmeTon

- 6e3 owmbok BLINOAHWA NpakKTU4ecKoe 3ajaHune.

Ob6azaTenbHbIM ycnoemem BbICTaBNEHHON OLEHKWN ABNAETCA npaenneHaa pe4vb B ﬁbICTDOM nnn
YMepeHHOM TEMNE.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

54(07) C 41 Cunyko, H.O. (Mankonckunm rocyfapCTBEHHbIN
TEXHOJIOrNYeCKnUn yHMBEpCUTET). XuMusa : yyebHoe nocobue /
H.O. Cnyko, M.WU. CtanbHasd. - Maikon : MarapuH O.I"., 2017.
- 300 c. - Mpwun.: c. 281-293. - 9b HB MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2100048756. -
Pe>xum pgocTyna: 419 aBTOPM30B. NOMb30BaTeNEN. -
Bubnnorp.: c. 280 (24 Ha3B.). - ISBN 978-5-91692-442-8

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

CtanbHas, M.N. (Mankonckunii rocyfapCcTBEHHbIN TEXHOIO0IM -
Yeckuin yHnBepcuTeT). JlabopaTopHbIA NPaKTUKYM MO XUMUN
[2neKTpoHHbIN pe-cypc] : yyebHoe nocobue / M.U. CTanbHas.
- Mankon : .1, 2021. - 104 c.

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

Encdumos, B. . OcHoBbI 0bwen xmMmum : y4yebHoe nocobue /
B.W. EncdommoB. — 2-e n3g. — Mocksa : UHOPA-M, 2024. —
256 c. — (Bbiclwee obpa3oBaHue: bakanaspuaT). - ISBN
978-5-16-010066-1. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2127282

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

8.2. lononHuTesIbHaA nurtepaTtypa

Ha3sBaHue

CcblniKa

KomnnekcHble coegnHeHns. Teopuns MONeKyNAPHbIX
opbuTanen : TecTbl / cocTaBuTenu: M.M. MNeTposa, E.M.
3yeBa, A.M. Ky3HeL0B. - Ka3aHb : Ka3aHCKN HauMOHaNbHbIN
nccnenoBaTeNbCKUN TEXHONIOrNYeckuin yHusepcuteT, 2016. -
44 c. - 5bC IPR Books. - URL:
http://www.iprbookshop.ru/61864.html. - Pexxum poctyna: no
noanucke. - ISBN 2227-8397

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

My3akos, C. A. Obwwas xumms. NMpakTN4ecknin Kypc : y4ebHuk
1 npakTukym ana sy3sos / C. A. lNy3akos, B. A. lonkos, A. A.
dununnoBa. — 5-e n3ga., nepepab. n gon. — MockBa :
M3paTenbcTBo KOpanT, 2025. — 244 c. — (Bbicwee
obpasoBaHue). — ISBN 978-5-534-09473-2. — TeKcT :
3NEKTPOHHbIN // Obpa3oBaTenbHas nnaTgopma tOpanT
[canT]. — URL: https://urait.ru/bcode/556673

https://urait.ru/bcode/556673

546(07) T 32 Tem3okoBa, A.B. (Mankonckumn
rocynapCTBEHHbIA TEXHONOMMYECKNUIA 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 HE 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/libdata.php?id=2100024243

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:8004/catalog/fol2?SHOW_ONE_BOOK+029
6C8

Opo3nos, A.A. HeopraHnyeckas xmmus : y4yebHoe nocobue /
A.A. lpo3pos, M.B. Ipo3pos.a. - 2-e n3a.,2021-08-31. -
CapaToB : Hay4yHas kHura, 2019. - 158 c. - 9bC IPR Books. -
URL: http://www.iprbookshop.ru/81031.html. - Pe)xum
focTtyna: no nognucke. - ISBN 978-5-9758-1753-2

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

AnapHes, A. . Obwas xumus : y4ebHoe nocobue ons By3oB /
A. W. AnapHes, J1. . ApoHnHa. — 2-e n3a., ucnp. u gon. —
Mocksa : U3gaTenbctBo OpanT, 2025. — 123 c. — (Bbicwee
obpasoBaHue). — ISBN 978-5-534-20437-7. — TekcT :
3NEKTPOHHbIN // Obpa3oBaTenbHas nnaTgopma tOpant
[canT]. — URL: https://urait.ru/bcode/558157

https://urait.ru/bcode/558157
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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,
SHUMKIONEeAnn, CQI0BaApPU U CNPaBOYHUKW, 3aKOHO4AaTeIbHO-HOPMAaTUBHbIE JOKYMEHTHI,
cneuymanbHble nepuognyeckne n3fgaHnua n u3gaHus, BolnyCcKkaemsle n3gatesibCTBamMmu By30B.
http://znanium.com/catalog/ IPRBooks. ba3oBas KONNEeKUUSA : 3NIEKTPOHHO-bnbnmnortedyHas cucrtema :
canT / ObwecTBO C OrpaHNYeHHON OTBETCTBEHHOCTLIO KoMnaHua "An MNMn Ap Megmna". - CapaTos,
2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum goctyna: ons 3apeructpup.
nosib3oBaTesien. - TeKCT 3/IEKTPOHHbLIN. ABNAETCHA pacnpocTpaHeHHbIM obpa3oBaTebHbIM
9NEKTPOHHbIM PecypcoM Ans BbICLUUX N CPeAHUX CneunanbHbiX y4ebHbiX 3aBeaeHnn, Hay4yHo-
nccnefoBaTeNbCKUX MHCTUTYTOB, Ny6nnyHbIX 6ubnnoTtek, npnobpeTatowmx KOpnopaTUBHLIA AOCTYN
Ons ceomx obyyvatowmxcs, npenogasatenen n T.4. 3bC BkaoYaeT y4ebHyo 1 Hay4yHY0 nutepaTypy
Mo HanpaBJIeHNSAM NOAMOTOBKU BbICLLEr0 1 CpeaHero npogeccnoHanbHoro obpasoBaHus.
http://www.iprbookshop.ru/586.html HaunoHanbHas anekTpoHHasa 6bubnuoTteka (HIB) :
hepepasibHas rocyfapcTeeHHas MHMOpPMaLUMoOHHaa cucTtema : canT / MUHNCTEPCTBO KyJIbTypbl
Poccuiickon ®epepaunmn, Poccuinckas rocygapcTeeHHas 6ubnmoteka. - MockBa, 2004 - - URL:
https://H36.pd/. - Pexxum gocTyna: Ans 3aperncTtpup. nosb3oBaTenen. - TEKCT: 3NEeKTPOHHbIN. HIb -
npoekT Poccuimnckonm rocygapcTtBeHHon bubnnortekn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHas
35eKTpoHHaa bubnmnoteka (HOB) pa3pabaTbiBaeTcsa BegyLLMMmM poccmncknmm bubnmotekamm npum
nopnepxke MuHucTepcTBa KynbTypbl Poccunckon ®epepaunmn. OcHoBHasa uenb HIb - obecneyunTb
csBoboHbIN AOCTYN rpaxkaaHaMm Poccunckon depepaunm Ko BCeEM M3aHHbIM, N3[aBaeMbIM U
XpaHawmMca B poHAaX POCCUNCKUX BNBANOTEK N3JaHUSAM U Hay4YHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB UCTOPUU N KyNbTypbl, 40 HOBENLLNX aBTOPCKUX Npomn3BeaeHUi. B HacTosLee BpeMs
npoekT HIb BktoyaeT 6onee 1.660.000 3nekKTpoHHbIX KHUT, 6onee 33.000.000 3anuncen KaTasoros.
https://H36.pdh/ dnekTpoHHasa bubnnoteka: bubnnorteka gucceptaumnn : cant / Poccnnckas
rocygapcTeeHHasa bubnuoTeka. - MockBa : PI'b, 2003. - URL: http://diss.rsl.ru/?lang=ru. - Pexxum
JocTyna: Ana 3aperncTpup. rnojib3osaTtesien. - TeKCT: 3/1IeKTPOHHbIN. B COOTBETCTBUN C NMPUKa30M
reHepasibHoro gmpektopa PI'b Ne 55 o1 02.03.2012 r. nosnb3oBaTensaMm BupTyanbHbIX YNTaIbHbIX
3as108B pa3peweH 3AKA3 Ha nevyaTb NOJIHbIX TEKCTOB AnccepTauun ns 361 PIrb. Mpn nepsom
obpauieHnn K pecypcam 2611 PF'b HeobxoaMMo NponTn perncTpaunto B BUPTyasibHOM YNTAJIbHOM
3ane PI6.POCCUNCKAA HALMOHANBHASA BUBJINOTEKA (PHB) : cainT / Poccuitckas HaLmoHas bHas
bubnnoteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: nasa 3apermctpup.
nofib3oBaTesiel. - TeKCT: 3/IeKTPOHHbIN. "... O4HA N3 KPYNHENLNX B MUpe 1 BTOpas no BesindYnHe
oHaoB B Poccmnnckonm degepaunm - CAYKUT POCCUACKON KYSIbTYPE N HayKe, XpaHUT
HaLMOHaIbHYIO MaMATb, CNOCOBCTBYET NPOCBELLEHMIO HAacenaLWmx Poccnio Hapo4oB U
pacnpoCcTpaHeHUO naen rymaHmsMma. ... B gpongax bubnmotekun xpaHutcsa 6onee 38,6 MaH 3K3.
Npon3BeAeHNN NeYaTn N NHbIX NHPOPMALMOHHbLIX PECYPCOB, B TOM Y/NCSIE N Ha /IEKTPOHHbIX
HOCUTenNAX, OOCTYMNHbIX LWMPOKOMY Kpyry nosib3osBaTesnen. ExxerogHo PHB nocewaeT okoso 850 ThIC.
ynTaTenen, KOTOPbIM BblAAETCA A0 5 MAH n3paHnin, K ee aNeKTPOHHbLIM pecypcam obpalyatoTcs 3a
rof cebiwe 10 MJH yaaJieHHbIX nonb3oBaTenen. ... CoxpaHasa KyAbTYPHYIO U UCTOPUYECKYIO
NpeeMCTBEHHOCTb, BEPHOCTb BMBANOTEYHbIM TpaaMumMaMm, 3aJ10KeHHbIM elle B IMnepaTopckon
My6nnyHon 6ubnnoteke, PHB ceroaHs — coBpeMeHHoe MHHoPMaLIMOHHOE yuYpeXaeHue,
OCHallleHHoe HoBenwWwuM obopyoBaHNEM U CBOEBPEMEHHO OTBeYatLlee Ha HacyLHble BbI30BbI
BpeMeHW." (unTaTa ¢ canTa PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) http://diss.rsl.ru/
eLIBRARY.RU. : Hay4Hasa anekTpoHHasa bubnmoreka : cant. - MockBa, 2000. - . - URL:
https://elibrary.ru/defaultx.asp. - Pexxum gocTtyna: Ana 3aperncTpup. nonb3oBatenien. - TeKCT:
9NeKTPOHHbIN. MnaTopma eLIBRARY.RU 6bina co3gaHa B 1999 roay no nHuumatnee POCCMNCKOrro
hoHpa hyHAaMeHTaNbHbIX UCCefoBaHNN AN obecrnevyeHns POCCUNCKUM YHEHBIM 3/IEKTPOHHOIO
0OCTyna K BeAyLLUMUM MHOCTPaHHbLIM Hay4YHbIM nsgaHuam. C 2005 roga eLIBRARY.RU Havana paboTy C
PYCCKOA3bIYHbIMU MyBAMKaUMAMN N HbIHE ABNSETCSA BeAyLEen SINEKTPOHHON BUbBANOTEKON Hay4YHON
nepuoanku Ha pycckom ssbike B Mupe. https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4Has
3/1eKTpOHHaa bubnmnoTteka : canT. - MockBa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
nocTyna: ans 3aperucTpup. rnosb3oBatenen. - TeKCT: 371IeKTPOHHbIN. KnbepJleHMHKa - 3To Hay4Has
3/1eKTPOHHasa bubnmnoTeka, NOCTPOEHHAs Ha Mapaanrme oTkpbiTon Hayku (Open Science),
OCHOBHbIMIN 3afa4aMun KOTOPOW ABASETCSA NONynspu3auUns HayKmu U Hay4HON AeaTeNIbHOCT!,
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06LLLeCTBEHHbIN KOHTPOJIb Ka4YeCTBa Hay4HbIX Ny6anKauun, pa3Butmne MeXxanCunnianHapHbIX
nccnenoBaHUin, COBPEMEHHONO MHCTUTYTA HAaY4YHON peLeH3nun, NoBblLLeHne LNTUpyemMocTun
POCCUINCKON HAayKn 1 NOCTpoeHne MHPPaCcTPYKTYpbl 3HaHUN. https://cyberleninka.ru/ B pamkax
NocypapcTtBeHHOro KoHTpakTa Ne07.551.11.4002 koHcopuunyMm HOIMKOH npepoctaBua Yntatensam
Ore0y BO «MI'TY» goCTyn K apXmMBaM Hay4HbIX XXYPHanoB 3apybexxHbIX nsgatenbcTs. JocTyn
OTKpPbIT CO BCEX KOMMbLIOTEPOB YHUBEPCUTETCKON ceTu. http://www.neicon.ru/ Cambridge University
Press : apXxuBbl Hay4HbIX XXYPHasO0B : canT / MnHncTepcTeo obpa3oBaHnsa U Haykn Poccuinckom
depnepaumn, HaunoHanbHbIN dNeKTPOHHO-NHGopMaunoHHbIn KoHcopunym (HONKOH),
N3paTenscTBO KeMBpua)XCckoro yHuBepcuteTa. - MockBa, 2013. - ..... - URL:
https://archive.neicon.ru/xmlui/handle/123456789/905824/browse?type=source . - Pexxum gocrtyna:
ONS 3aperncTpmp. Nosb3oBaTenen. - TeKCT: IIeEKTPOHHbIN. N3paTensctBo KeMbpuna>KCckoro
YHUBEpPCUTETA - CTapenlee n3faTenbCcTBO B MUpe, NepBble KHUrK Obian onybankosaHsl M B 1584
rony. 3a YyeTblpe BeKa CBOEro CywecTBOBaHNSA N34AaTeIbCTBO BbIMYCTWUI0 MHOMME KHUMN N3BECTHbIX
yyeHbix - caaka HbtoToHa, [>koHa MunbToHa, bepTpaHa Paccena, AnbbepTa DIHLWITENHA, HO NNLLIb
K cepeavHe OBaaLAaTOro BeEKa OHO Pa3BMJIOCh B KPYMHENLLNN COBPEMEHHbLIN N3AaTEeNbCKUA OOM,
KOoTopbIM aABNseTca cerogHs. https://www.cambridge.org/ Oxford University Press (OUP) : apxuBbi
Hay4HbIX XXYPHaoB : canT / MnHuctepcTeo obpa3zoBaHmMa n Haykm Poccuinckonm degepaumu,
HavumnoHanbHbIn 2n1eKTPpoHHO-UHMopMaLumoHHbIn KoHcopuunyM (HOUKOH), U3paTenscTBO
Okcopackoro yHusepcuteTa. - Mocksa, 2013. - ..... - URL:
https://archive.neicon.ru/xmlui/handle/123456789/1417890/browse?type=source. - Pexxum gocTtyna:
ONS 3aperucTpup. nonb3oBaTenein. - TeKCT: IIEKTPOHHbLIN. U3aaTensCcTBO, BXOASLLEE B COCTaB
OKCOPACKOro YHUBEPCUTETA ABASETCA OOHUM U3 KpynHenwmnx B BennkobputaHuun. MnaBHasa uensb,
nocTaBNeHHas nepea U3gaTesbCTBOM - OCTUXKEHME BbICOKMX PE3YyNbTaTOB B pa3/iM4HbIX o6nacTax
nccnenoBaHun, Haykn, obpa3oBaHMs NyTEM U3AaHUA KHUT MO BCeMy MUpPY. B npeanaraemon
ApPXUBHON KoNnekumn 24 XXypHaa No pasHbiM 0Tpacnasam 3HaHus. FnybuHa apxmnea: ¢ 1-ro Bbinycka
0o 1995r. http://www.oxfordjournals.org/ Nepuoanyeckne nagaHnusa OoOCTyMNHblIE 0byYatoWMMcs n
coTpyaHunkam ®Iro0y BO MI'TY no nognmncke n Ha 0OCHOBaHUN KOHTPAKTOB N JIMLLEH3UOHHbIX
cornaweHwun. /index.php/resursy/37-periodicheskie-izdaniya Pecypcbl OTKpbITOro goctyna XXypHar
"TEXHOJIOIr N TEXHOC®EPHOW EE30MACHOCTIN" -
https://www.elibrary.ru/contents.asp?titleid=27926 BcepoCCMNCKUN HaYy4YHO-METOONYECKNN Y
MHopMaLMOHHbLIN XXYpHan "be3onacHocTb B TexHocdepe" - http://magbvt.ru/arh.html
https://www.elibrary.ru/contents.asp?titleid=27926 Nature International journal of science : apxuBsbl
Hay4HbIX XXYPHanoB : canT / MMHUCTepCcTBO 06pa3oBaHUa N Hayku Poccuiickon depepavmn,
HaunoHanbHbIN dNeKTpoHHO-UHdopMaunoHHbin KoHcopuuym (HOMKOH), Springer Nature Publishing
AG. - Mocksa, 2013. - ..... - URL:
https://archive.neicon.ru/xmlui/handle/123456789/1947637/browse?type=source. - Pexxum gocryna:
0S8 3aperucTpup. nosib3oBaTesien. - TEKCT: 3NeKTPOHHbIN. OAVH N3 CaMbIX CTapbIX N aBTOPUTETHbIX
obLieHay4YHbIX XXypHasnoB. MNybnankyeT nccnenoBaHuns, NOoCBsALLEHHbIE LUMPOKOMY CMNEKTPY BOMPOCOB,
B OCHOBHOM €CTeCTBEHHO-Hay4HOon TeMaTukn. LUndposoin apxmne xypHana Nature 1869 -2011rr.
https://www.nature.com/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

OO e BONPOChl OPraHu3auum U3yYeHUs OUCLUMNJIMHBI.

Ha n3yyeHue oncumnamHbl COraacHo y4ebHoMy nnaHy Ha o4yHou ¢hopme obyHeHmns oTBOAUTCA 252 Yaca, n3 HUX 119 KOHTaKTHbIX Yacos, 132,75
YacoB npuxoantca gna CPC. KoHTakTHble 4Yacbl nogpasgensainTca Ha nekuun (51 vac), nabopaTtopHbie paboThl (68 4acoB), n KOHTakTHas paboTa B
nepuop attectauum (0,35 yacoB). Ha 3ao04yHowu popme 0byHeHVST N3YHEHUNIO AUCLUUMINHBI COrlacHo y4yebHoMy nnaHy oTBOAUTCA 252 Yaca, U3 HUX
36,7 KOHTaKTHbIX YacoB 1 147 4aca anga CPC. KoHTaKTHble Yacbl nogpasaensaiTcsa Ha nekuymm (12 yacos), nabopaTtopHbie paboTbl (16 4aca).

N3yyeHne Kypca TpebyeT noceweHUsa nNekuuin, akTUBHOW paboTbl Ha abopaTOpPHLIX 3aHATUAX, BbIMOJIHEHUSA BCEX Y4YebHbIX 3adaHun
npenonaBaTesisd, 03HAKOMJIEHUS C OCHOBHON U AonoJiHUTeNbHON nutepaTypon, CPC. Bo BpeMs nekuun CTYAEHT OOJ/IKEH BECTU KPATKNIA KOHCMEKT.
PaboTa Cc KoHCnekTOM nekuun npepgnonaraetT B pamMkax CPC npocMoTp KoOHCNeKTa (XKenaTeslbHO B TOT »Ke AeHb nocsie 3aHaTun). Heobxoanmo
OTMEeTUTb MaTepuasibl KOHCMEKTA, KOTOPbIE BbI3bIBAOT 3aTPyLHEHNA A1 NOHMMaHKA. [py 3ToM obyYaloLWwnMNCca fONXKEH CTapaTbCa HAUTN OTBET Ha
3aTPYOHUTENbHLIA BOMPOC, MUCMOAb3ys PEKOMEHAOBaHHYI nuTepaTypy. Ecim eMy camMoCcToATenbHO He yhasnocb pa3obpaTbCAa C MaTepuasnom,
HeobxoanMo chopMyIMPOBATL BOMPOCH 1 06paTUTHLCS K NpernojaBaTento Ha KOHCYbTauun nnm bnmxanwen nekumn. ObyyatouieMmycs Heobxoanmo
perynsipHo oTBOAUTb BPEMS OJ1 MOBTOPEHUS NMPONOEHHOr0 MaTepuaia, NPOBEPSAS CBOW 3HAHWUS, YMEHUA U HaBblKW MO KOHTPOJIbHBIM BOMpocam (B
npegenax spemeHun CPC).

MporpamMon npepnycMoTpeH nabopaTopHbI MPaKTUKYM. YrnybreHne n KOHKpeTuM3auusa 3HaHWA NPOM3BOAUTCHA MpPU ero nposeaeHuu.
HeobxoonuMbiM yCnoBmeM £BNASeTCA caMocCTosATeNlbHasa paboTa CTYAEHTOB C MCMNOJIb30BaHWEM HarAffHbIX Nocobuin, HeobXoANMON TeXHUYeCKown
OOKYMeHTaumn n nutepaTtypbl. Kaxxgoe 3aHATME oCHaWaeTcsa AUAaKTUYeCKMMN MaTepuanamu: naakatamm, cxemamm. OCHOBHas Lesb NpoBeaeHus
3TUX 3aHATUN - (QOPMUPOBAHME Y CTYOEHTOB aHA/IMTUYECKOro, TBOPYECKOro MbleHna NyTéM npuobpeTeHns npakTUYeCKUX HaBbIKOB.
JNlabopaTopHble 3aHATUA BLINOJHAKT Crefylowme 3adayn: CTUMYJIMPYIOT peryfaspHoe u3y4YeHne pPEeKOMEHAOBAHHOW NnTepaTypbl, a TaKxXe
BHMMATE/IbHOE OTHOLUEHME K JIEKLMOHHOMY KYPCY; 3aKpEennsiT 3HaHUSA, NONyYEeHHbIE B MpoLecce NIEKLMOHHOro obydyeHnsa n CamMoCTOATENbHOWN
paboTbl Hap NMTepaTypon; paclwmnpsaloT 06bEM NpodeCcCMoHaNbHO 3HAYMMbIX 3HAHWIA, YMEHUN, HaBbIKOB; MO3BOJIAIOT MPOBEPUTb MPaBUILHOCTb
paHee NOoNYYEHHbIX 3HAHWIA; MPUBUBAIOT HABbIKWM CAMOCTOATESIBHOIO MbILLJIEHNS, YCTHOIO BbICTYMJIEHUS; CNOCO6CTBYIOT CBOBOAHOMY ONEPUPOBAHMIO
TEPMUHOJIOTNEN; MPeaoCTaBASAT NMpenofaBaTeNto BOSMOXKHOCTb CUCTEMATUYECKN KOHTPOJIMPOBAaTbL YPOBEHb CaMOCTOSATENIbHON PaboTbl CTYOEHTOB.
YrnybneHne n KOHKpeTusauusa 3HaHUN MPOU3BOAUTCA Npu nposeneHnn nabopatopHbiXx paboT. OCHOBHLIM METOAOM MPOBEAEHUS ITUX 3aHATUN
ABNSAETCA camocToaTeNnbHaa paboTa CTyAeHTOB C uUCMNosib3oBaHMeM nabopaTopHoro obopyfoBaHuA, HaraagHbix nocobun, Heobxogmmon
TeXHNYEeCKOM AOKYMeHTauum n nutepaTypbl. Ka)xaoe 3aHATME OCHallaeTCsa AMAaKTUYEeCKUMN MaTepuanamu: nnakatamu, cxemamu. CogeprkaHue
nabopaTopHbIX 3aHATUI pukcmpyeTca B PN B pa3gene 5.5, HacToALWEN NPOrpamMMsl.

Mpn NOArOTOBKE K 3K3aMeHy B [OOMOJIHEHWE K W3YYEHUID KOHCMEKTOB JIeKLU, HeobXxoAMMo Monb30BaTbCsA y4yebHOW NuTepaTypown,
PEKOMEHA0BAHHOW K HacTosiLLen nporpaMmme. Mpu NoAroTOBKE K 3K3aMeHy HeobXx0AMMO N3YyUYNUTb TEOPUIO: ONpeaeeHnst BCeX MOHATUIA N 3aKOHOB 110
COCTOSIHUS MOHMMAHWS MaTepuana U CaMOCTOSITENbHO PEeLUNTb MO HECKOJIbKY TUMOBLIX 3alay U3 Ka)xOon Tembl. lNpun pelleHnWn 3ajay Bcerpna
HeobXoaANMo yMeTb Ka4eCTBEHHO UHTEPNPETUPOBaTb UTOI PeLLEeHNS.

CamocTosaTenbHaa pabota ctygeHToB (CPC) no aucumnivHe urpaeT Ba)kHYH pPoOJsib B XoAe Bcero ydyebHoro npouecca. MaTepuanbl un
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MeToOnyeckme pekomeHaaumn ans obecnevyeHunst CPC roToBATCS NpenoiaBaTesieM 1 BblAAOTCA CTYAEeHTY npenonasatenemM n 6ubanotexkon.
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

Adobe Reader DC CBobogHas nuueH3nsa

Microsoft Office Word 2010 Homep npoaykTa 14.0.6024.1000 SP1 MSO 02260-018-0000106-48095

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

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

10.2. NepeyeHb He06Xx0AUMBIX UH(DOPMALLMOHHbIX CNPABO4YHbIX CUCTEM:

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

HasBaHue

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

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

HauwvoHanbHasa anekTpoHHaa bubnnoteka (HIB) : henepanbHan rocygapcTBeHHas MHOOPMaLMOHHAA cucTema : CanT /
MnHNCTEpPCTBO KyNbTypbl Poccninckon ®enepaunn, Poccuinckasn rocysapcreeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxum pocTyna: gns 3aperncTpmp. nojib3oBaTesieln. - TEKCT: 3N1eKTPOHHLIN. HIb - npoekT Poccuinckonm
rocynapcteseHHon 6ubnmotekmn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa anekTpoHHas bubnnoteka (HI6)
pa3pabaTbiBaeTCs BeAyLMMU POCCUACKMMN BubnnoTekamm npmn nogaepxke MnHuUcTepcTBa KybTypbl Poccuinckon
depepaumn. OcHoBHas uenb HIb - obecnevnTb cBOGOAHBIN AOCTYN rpakaaHam Poccuiickon depgepaumm Ko BCeEM
N34aHHbIM, U34aBaeMbIM U XPaHALLMMCS B (DOHAAX POCCUACKNX BMBNINOTEK N34aHNSAM N Hay4YHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB MCTOPUM N KYyNbTYypbl, O HOBENLLMX aBTOPCKMX Npon3BeaeHnin. B HacTosAwee Bpema npoekT HIb BkovaeT
6onee 1.660.000 301eKTPOHHbIX KHUT, 6onee 33.000.000 3anucen kaTanoros. https://H36.pd/

dnekTpoHHas bubnmoTteka: 6ubnnoTeka auccepTaumin : canT / Poccuiickas rocynapcTeeHHas bubnnoreka. - Mocksa : PI'b,
2003. - URL: http://diss.rsl.ru/ - Pexxum gocTtyna: oss 3aperncTpup. rnosb3oBatenemn. - TeKCT: 3IeKTPOHHbIN. B
COOTBETCTBUN C NPUKa30M reHepasibHoro ampektopa PI'b Ne 55 o1 02.03.2012 r. nonb3oBaTeNssM BUpTyasibHbIX YNTasIbHbIX
3an10B pa3peLleH 3AKA3 Ha neYaTb MOJIHbIX TEKCTOB Aucceptauunii ns 36 Prb. MNpu nepsom obpalleHnn k pecypcam 3b[
PI'6 Heo6Xx04MMO MPONTU PErncTpaLmio B BUPTYaibHOM YiTanbHOM 3ane PI6.POCCUNCKAA HALMOHAIbHAA BUBJINOTEKA
(PHB) : canT / Poccuinckas HaumoHanbHas bubnnoTteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ans
3aperncTpup. nosib3oBaTtesien. - TeKCT: 3IEKTPOHHbLIN. '... 04Ha U3 KPyNHenwmx B Mupe 1 BTopas no seanynHe oHO0B B
Poccuiickon ®egepaumm - CAYXUT POCCUACKON KyNbType U HayKe, XpaHUT HauMOHaslbHYl0 NaMaTb, cnocobcTeyeT
MPOCBELLLEeHMI0 HacensaLwmx POCCUI0 HAPOAOB 1 PaCNPOCTPaHEHMIO naen rymaHusma. ... B pongax bubnunotekn xpaHmnrcs
6onee 38,6 MJIH 3K3. NPON3BEAEHMNI NEYATN U NHbIX UHPOPMALIMOHHBLIX PECYPCOB, B TOM YUCJIE U Ha 3JIEKTPOHHbIX
HOCUTeNAX, AOCTYMHbIX LUMPOKOMY Kpyry nosib3oBaTtenen. ExxerogHo PHB nocewaeT okono 850 ThiC. YnTaTenemn, KOTopbiM
BbIJAETCA A0 5 MAH n3gaHui, K ee 31eKTPOHHbIM pecypcaM obpallatoTca 3a rog cebiwe 10 MAH yaaneHHbIX
nonb3oBaTesnen. ... CoXxpaHsas KyNbTYPHYIO N LCTOPUYECKYIO MPEEMCTBEHHOCTb, BEPHOCTb BMBANOTEYHBIM TPaANLMAM,
3aJ10KeHHbIM eLle B MimnepaTopckon MybnnyHon 6ubnmoteke, PHb cerogHa — coBpeMeHHoe MHopMaLoHHoe
yypexkaeHune, ocHalleHHoe HoBenwmnmM obopynoBaHNEM 1 CBOEBPEMEHHO OTBeYaloLLlee Ha HacCyLLHble BbI30Bbl BpeMeHu.'
(umtaTa c canta PHB: http://nir.ru/nir visit/RA1162/rnb-today ) http://diss.rsl.ru/

eLIBRARY.RU. : Hay4YHas anekTpoHHas bubnmoTteka : cant. - Mocka, 2000. - . - URL: https://elibrary.ru/- Pexxum pocTtyna:
ONA 3aperncTpup. nosab3oBaTenen. - TeKCT: 3N1eKTPOoHHbIN. MnaTdopma eLIBRARY.RU 6bina cospgaHa B 1999 rogy no
MHMumaTmBe Poccminckoro hoHaa hyHAaMeHTanbHbIX UCCNef0BaHUi Ansa obecnevyeHnss POCCUNCKUM yYeHbIM 3/1€KTPOHHOIO
00CTyna K BeAyLNUM NMHOCTPaHHbIM Hay4HbIM usgaHusam. C 2005 ropa eLIBRARY.RU Ha4vana paboTy C pycCKOSA3bl4HbIMYA
nyb6AnKaumsaMn 1 HblHE ABNAETCA BeAyLLen 31eKTPOHHON BnbnmnoTeKkon Hay4yHOM NEpUoANKN Ha PYCCKOM SA3blKe B MUPE.
https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4yHas anekTpoHHas bubnmnoTeka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum

[oCTyna: Ansa 3aperncTpup. nosb3oBaTesien. - TEKCT: 31IeKTPOHHbINA. KnbepJleHnHKa - 3TO Hay4YHasa 3/1eKTPOHHas

6rnbnnoTeka, NOCTPOEHHAs Ha NapaaurmMe oTKpbITOM Haykn (Open Science), OCHOBHbIMU 3aa4YaMun KOTOPOW SIBNSIETCS

nonynspmsaums Haykm n Hay4YHom AeATeIbHOCTU, 06LLEeCTBEHHbIN KOHTPOJIb KavyecTBa Hay4dHbIX Nybankauumii, passmtue
MEeXANCUNMANHAPHbIX NCCNeL0BaHNIA, COBPEMEHHOIO MHCTUTYTa Hay4YHOW peLeH3unu, NoBbILLEHNE LUTUPYEMOCTH
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POCCUINCKON HayKW N MOCTPOEHME NHPPACTPYKTYpPbl 3HaHUN. https://cyberleninka.ru/

B pamkax NocypapcTtBeHHOro koHTpakTa Ne07.551.11.4002 koHcopumym HOIUKOH npepnocTtasun yntatenam ®reoy BO
«MI'TY» BOCTYn K apXMBaM Hay4HbIX XXYPHasioB 3apybe)KHbIX n3aaTenbCTB. JOCTyn OTKPbLIT CO BCEX KOMMbIOTEPOB
yHUBepcmTeTckon ceTu. http://www.neicon.ru/

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

Ona oby4vaouwmxcs obecnevyeH AocTyn (yaaneHHbIn A0CTYMN) K CAedyolWnM COBPEMEHHbIM
npodeccnoHasbHbIM 6a3aM AaHHbIX, MHPOPMALIMOHHBLIM CMPABOYHbLIM U MOUCKOBLIM CUCTEMAM:
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Znanium.com. ba3oBas KoneKUns : IN1eKTPOHHO-6ubanoTeyHasa cuctema : cant / OO0 'Hay4HO-M3[aTEeNbCKUNA LLEHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ons
3aperncTpup. nosab3oBaTesnen. - TeKCT: 3N1eKTPOHHbIN. ®oHA SBC chopMumpyeTCs C y4eTOM BCEX N3MEHEHWIA
obpasoBaTesibHbIX CTaHOAPTOB U BKJOYAET y4ebHUKM, yyebHble nocobus, YMK, MoHorpadun, aBTopedepaTsl,
anccepTaummn, sHUMKIONE[MN, CI0BAapU N CNPaBOYHUKMW, 3aKOHOAATeIbHO-HOPMaTUBHbIE AOKYMEHThI, CleumnasbHble
nepuoanyeckne N3fgaHus u N3faHuns, BbinyCKaeMble n3gatenbcTBamMm By30B. http://znanium.com/catalog/

IPRBooks. Ba3oBasi KOnnekums : 31eKTPoHHO-bnbnnoTeyHas cuctema : cant / ObLwecTBo C orpaHN4eHHOM
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Mepgua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[oCTyna: AN 3aperncTpup. Nosb3oBaTesnel. - TEKCT INEeKTPOHHLIN. ABNSETCA pacnpoCcTpaHeHHbIM obpa3oBaTesibHbIM
3JIEKTPOHHbIM PECYPCOM A5 BbICLUMX U CPefHUX CheumnanbHbiX y4ebHbIX 3aBeAeHN, Hay4YHO-UccaenoBaTelbCKnx
WHCTUTYTOB, NybnnyHbIX 6ubnnoTek, npnobpeTalowmx KOpNnopaTMBHBIN AOCTYN AaA CBOMX 0byYaloLwmxcs, npenogasaTtenen
1 T.4. OBC BKJOYaET y4ebHYO N Hay4YHYI0 MTepaTypy Mo HanpaBJieHNSM NOATOTOBKU BbICLLEr0 U CPeAHEro
npogeccnoHasbHoro obpasoBanHus. http://www.iprbookshop.ru/586.html

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (H3B) : henepanbHas rocygapcTBeHHas MHPOOPMaLMOHHAa cucTema : CanT /
MunHNCTEepCcTBO KyNbTypbl Poccnnckon ®epepaunn, Poccunckasa rocyaapcTeeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxnm gocTyna: Ans 3aperucTpup. nojb3oBaTenen. - TeKCT: 31eKTPOHHbIN. HIB - npoekT Poccuiickom
rocynapcTBeHHon 6ubnunotekn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 3n1eKTpoHHasa bubnnorteka (H3B)
pa3pabaTbiBaeTCs BeAYLLMMU POCCUACKMMN BubnnoTekamm npu nognepxke MnMHUCTepcTBa KybTypbl Poccuinckon
Pepepaummn. OcHoBHas uenb HIB - obecneunTb cBOGOAHBIM [OCTYN rpaxkaaHaMm Poccuinckon degepaumm Ko BCEM
N34aHHbIM, U34aBaeMbIM N XPaHALWMMCA B (DOHAAX POCCUACKNX BMBANOTEK N34aHNAM N HayYHbIM paboTaM, - OT KHUXHbIX
MaMATHUKOB UCTOPUN 1N KYJIbTYpPbl, A0 HOBENLLNX aBTOPCKUX Npou3BeaeHunin. B HacToawee BpeMsa NnpoekT H3b Bko4aeT
6onee 1.660.000 31eKTPOHHbIX KHUI, 6osiee 33.000.000 3anucen KaTanoros. https://H36.pd/

dneKkTpoHHasa bubnnoTteka: GubnnoTeka aucceptaunmn : canT / Poccuinckaa rocygapcreeHHas bubnmnorteka. - Mocksa : PIB,
2003. - URL: http://diss.rsl.ru/ - Pexxum gocTtyna: Ana 3aperncTpup. nosb3oBaTenen. - TeKCT: 31eKTPOHHbIN. B
COOTBETCTBUWN C NPMKa30M reHepanbHoro gampektopa PI'b Ne 55 o1 02.03.2012 r. nosib30BaTeNaM BUpTyasbHbIX YNTaNbHbIX
3an0B pa3peweH 3AKA3 Ha nevyaTb NOJHbIX TEKCTOB guccepTauuni ns 36 Prb. Mpun nepsom obpalieHnmn K pecypcam b/
PI'B He0b6Xx0AMMO NPONTY PErnCTPaLIMIO B BUPTYabHOM YuTasbHOM 3ane PFB.POCCUNCKASA HALMOHASIbHASA BUBIMOTEKA
(PHB) : canT / Poccuinckas HaumoHanbHas bubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ans
3aperncTpup. nosb3oBaTenen. - TeKCT: 3/IeKTPOHHbIA. '... 0AHa U3 KPYNHENLWNX B M1Upe 1 BTOpas Mo BesnyYmHe hoHA0B B
Poccunckon ®depepauunm - Cy>KUT POCCUNCKON KYNbType N HayKe, XpaHUT HaluMOoHaNbHYO NaMsaTb, cnocobcTeyeT
MPOCBELLLEHMIO Hacensowmx POCCUI0 HAPOAOB N PacNpPOCTPaHEHMO naen rymaHumsma. ... B hoHgax bubnnotekn xpaHutcs
6onee 38,6 MJIH 3K3. Npon3BeAEHNI NeYaTN U NHbIX NHPOPMALIMOHHBLIX PECYPCOB, B TOM YNCJIE N Ha 3/1EKTPOHHbIX
HOCUTeNAX, AOCTYMHbIX LUMPOKOMY Kpyry rnosib3oBaTenen. ExxerogHo PHB nocewwaeT okoso 850 ThiC. YuTaTenemn, KOTopbiM
BblAaeTcsa A0 5 MJIH U3JaHun, K ee aNeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebilwe 10 MAH yaaneHHbIX
nonb3osaTesnien. ... CoOXpaHAsa KyNbTYPHYIO N NCTOPUYECKYIO MPEEMCTBEHHOCTb, BEPHOCTb BMBANOTEYHbIM TpaanLmamM,
3a/10)XeHHbIM elle B mnepaTopckon MybnuyHonm 6ubnuoTeke, PHB cerogHsa — coBpemMeHHOe MHpopMaLnoHHoe
yypexnaeHue, ocHalleHHoe HoBenwnm obopyaoBaHMEM N CBOEBPEMEHHO OTBEeYaloLLlee Ha HacCyLHble BbI30Bbl BDEMEHN.'
(umTaTa ¢ canTta PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) http://diss.rsl.ru/

eLIBRARY.RU. : Hay4Has anekTpoHHas bubnnoTteka : cant. - MockBa, 2000. - . - URL: https://elibrary.ru/ - Pexxum pocTtyna:
ONA 3aperncTpup. nosb3oBaTesnen. - TeKCT: aNeKTPOoHHbIN. MnaTdopma eLIBRARY.RU 6bia cozgaHa B 1999 rogy no
nHMUMaTmBe PoccMnckoro oHaa pyHaaMeHTanbHbIX UCCNefoBaHni Ana obecnevyeHnss pOCCUNCKUM yYeHbIM 3/1eKTPOHHOIo
00CTyna K BeAyLLUNUM NHOCTPaHHbIM Hay4HbIM usgaHunam. C 2005 ropa eLIBRARY.RU Ha4vana paboTy C pycCKOSA3bI4HbIMYA
ny6ankaumamMm n HelHe SBASETCA BeAyLlen 3IN1eKTPOoHHOM 6nbanoTekon Hay4HOM NEPUOAMKM Ha PYCCKOM Si3blke B MUpeE.
https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4Has aneKkTpoHHasa bubnmoreka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
[oCTyna: Ansa 3aperncTpup. nosb3oBaTesen. - TEeKCT: 31eKTPOHHbIN. KnbepJleHnHKa - 3TO Hay4YHas 3/1eKTPOHHas
6nbnnoTeka, NOCTPOEHHaa Ha NapagurMe oTKpbITOM Haykn (Open Science), OCHOBHbIMW 3aavYaMun KOTOPOW SBNSIETCSA
nonynspusaums Haykm n Hay4Hon AeATEeNIbHOCTU, 06LLECTBEHHbIN KOHTPOJIb KavyecTBa Hay4YHbIX Nybnnkauunii, passmtue
MEeXANCUNMANHAPHbIX UCCNeA0BaHNIA, COBPEMEHHOI0 MHCTUTYTa Hay4YHOW peLeH3unun, NoBbILWEHNE LUTUPYEMOCTH
POCCUICKON HayKn 1 MOCTPOeHMe NHPACTPYKTYpPbl 3HaHWNA. https://cyberleninka.ru/

B pamkax NocynapcTtBeHHOro koHTpakTa Ne07.551.11.4002 koHcopumym HOIUKOH npenocTtasun yntatenam ®reoy BO
«MITY» [OCTYN K apX1UBaM Hay4HbIX XXYPHanoB 3apybexxHbix n3gatenscTB. JJoCTyn OTKPbLIT CO BCeX KOMMbOTEPOB
YHUBEpPCUTETCKOM ceTu. http://www.neicon.ru/
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

NabopaTopusa oben n
HeopraHun4yeckom xmmum (1-303)
385000, Pecnybnnka Apgbires, r.
Marnikon, yn. NMepBomanckas, ooMm Ne
191, 3paHue y4yebHoro kopnyca

JNlabopaTopHbIN KOMMNNeKc Ans
3NIEKTPOXUMUYECKNX U3MEPEHUI 1
rMAPOTEXHNYECKNX NCCIe0BaHN
«Kanesbka»

Microsoft Office Word 2010 Homep
npoaykTta 14.0.6024.1000 SP1
MS002260-018-0000106-48095

JlabopaTopuns KOHTPOJIA KayecTBa U
3alNThl OKpy>KaloLwen cpelbl (1-225)
385000, Pecnybnvnka Apgbires, r.
Mawnkon, yn. Nepsomanckas, aomMm Ne
191, 3paHue yyebHoro Kopnyca

[Jocka WwKofnbHasg 3-x ctBopyaTas - 1
wT.; y4yebHaa mebenb Ha 24
nocaZloyHbIX MecTa, y4ebHble
HarnagHble nocobus, cnpaBo4yHas
nuTepaTypa; npoekTop Beng MS 500
DLP2500ANSI SVQA 800x600; akpaH
019 MPOEKLMOHHON TexHUKN Projecta
Pro View Ha wTaTuse 178x178;
NHTepakTMBHasa focka Legamaster
Professional 120x67; nHTepakTmMBHas
[ocka ana obyyeHna n npeseHTaumm
Presenter EP93; moHo610Kk MSI AP
1920-095 RRU; M®Y Canon- SENSYS MF
4430; cuctemHbin 6n1ok KRAFTWAV
credo KS35C 2800/512/805/1,
nabopaTopHoe obopynoBaHMe: Knacc-
KoMnnekT nabopaTtopus ons
3KOJIOMrMYeCKX NccnenoBaHnim Boabl,
BO34yxa, no4sbl «3Xb» 8.300.3 - 9 wT.;
npubop aona onpenenenns OB un V-
rasoB B Bo3gyxe - 2 WT.; 6apomeTp-
aHepoup - 2 WIT.; aHEMOMeETpP
Kpblnb4aTbin - 1 WT.; rurpomeTp M34 -
1 wT.; acnnpaTtop A-800 - 2 wiT.;
Mukpockon MCB-10 - 1 wT.; MUMKpPOCKON
MBY 4A - 1 WT.; MUKPOCKOMN CBET/bIN
XX - 2 wT.; Mmukpockon MUY -1 - 2 wT.;
Mukpockon MMUY-9 - 1 wT,;
rasoaHanusaTtop YIr-2 - 1 wr.;
aHeMoMeTp py4Hon - 1 WwT.; pa3HoBec 4
Knacc - 1 komnn.; nokecmeTp 0116 - 1
WwT.; TMTpOoMeTp - 1 WT.;
rasoaHanmsatop 102 ®AOIM - 1 wT.;
rasoaHanmsaTtop N'AU-1 - 1 wT.; Becol
TYPPRLTA13 -1 wT,;
doTokonopumeTp KOK-2-YXN 4.2 - 2
wT.; Becbl BJIA-200M - 1 wT,;
rasoaHanumsatop KBO 06020045 -1
wT.; MHpopMaLMOHHO-ANnAaKTNYeCcKas
cncrtema «3kosormsa» BK-35-35-J1M1.

Microsoft Office Word 2010 Homep
npoaykTta 14.0.6024.1000 SP1
MS002260-018-0000106-48095

61/61



http://www.tcpdf.org

