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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n y4yebHoro nnaHa MITY no HanpaBneHMIO
noarotoBku (cneumanbHocTn) 29.03.01 TexHONOr NS N3gesnnin 1erkom NPOMbILLIEHHOCTH

CocTaBuTesib pabouyer nporpamMMmsi:

JoueHT Kadenpbl XMMUN ~ MoanncaHo npocton 30 CTtanbHaa MapuHa NnbWHWYHa
PU3BUKO-XMMUYECKNX METOLOB 15.09.2026
nccnenoBaHus, oou., KaHg. C.-X.
HayK
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (noannce) (®.11.0.)

Pabouyan nporpamMma yTBep>XAaeHa Ha 3acepaHum Kadegnpbl:
XuMunm v PU3NKO-XMMN4eCKUX MeToL0B NCCrefoBaHuA

(Ha3BaHWe Kaenpsol)

3aBeaylownn kagenpomn:

16.09.2026 MoanwucaHo npocton 3l MonoBa AHrennHa AnekceeBHa
16.09.2026
(noannce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOTI
3aBeAyoWNIA BbiMyCKatoLen

Kahenpon
Mo HamnpaB/IEHWNIO NOAFOTOBKU
(cneymanbHOCTN)
22.09.2026 MoanncaHo npocton 3 Ta3oBa 3apeTa TanbbueBHa
22.09.2026
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHne noApa3feneHunn)
16.09.2026 MoanucaHo npocton 3l N. 5. bepbepbsaH
16.09.2026

(noannce) (®.11.0.)
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1. Llenm n 3apauv yuyebHom aucumniamHbl (Moayns)

Ll.em.lo ONCUUNMNNNHBI ABNdeTCA:

- TeopeTmnyecKkas u npakTmyeckas NOAroTOBKa CTYAEHTOB MO OCHOBHbIM ((pyHOaMeHTasIbHbIM)
pasgenamMm  XmMmunm C y‘-IéTOM coBpeMEHHbIX TeHD,eHLI,VII7I Pa3BuUTnA XnMuyeckonm HaAaYKWN, 4TO

obecneyrBaeT pelleHne BbiNyCKHUKOM 3a4ay byaylien npoheccnoHabHON NesaTeNbHOCTH;

- chopMuMpoBaHMe yHAAMeHTaNlbHbIX 3HAHWA MO AAHHOW AUCUUMNJIVHE, YMEHUA U HaBbIKOB
3KCNepuMeHTasibHOW PaboThbl.

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

- chopMUpPOBaTb TEOPETUYECKUN PyHOAMEHT COBPEMEHHON XUMNW, KaK €OVNHOW, IOrn4yeckKn
CBSA3@aHHON CUCTEMBI;

- paCcWlnpnTb U 3aKPENUTb 6a3oBble MNOHATMA XUMUKN, HeobXoAuMble AONA [ajibHenwero
N3ydeHnsa pasyindHbIX obnacTten ecTtecTBO3HaHMS,

- chopMMpPOBaTb YMEHUS N HaBbIKW 3KCNepUMeHTaNbHOW paboTbl, CaMocToATeIbHON paboThbl C
Hay4YHO-TEXHNYECKO NNTepaTypon;

- pa3BUTb CNOCOBHOCTU K TBOPYECTBY, B TOM YUC/Ie K Hay4YHO-UccnenoBaTenbCckon paboTte, n
BblpaboTaTb NOTPEBHOCTb K CAMOCTOATENLHOMY NMPUOBpeTeHN0 3HAHNNA.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OvcunnanHa BXoAUT B nepeyveHb KypcoB 6a30Boi YacTu y4yebHoro nnaHa.

OucunnnnHa Boopy>XaeT NOHATUNHBLIM N KaTEropuHbIM annapaToM Mo 3TOW OTPac/n 3HAHUN
N COOTBETCTBYIOLWEN TEPMUHOSIOrMEN, NMPUMeEHSeMOoN B oTpacan. OHa HenocpenCTBEHHO CBSA3aHa C
eCcTeCTBEHHO-Hay4YHbIMU ancumnianHamu: dunsuka, MaTeMaTuKa, 6e3onacHOCTb
XKN3HEe[eATeIbHOCTN, KOHUENUUM COBPEMEHHOr0 eCTeCTBO3HaHMSA, XMMU3aLUa TEXHONOMNYeCKnx
MPOLLECCOB LBENHbIX MNPeanpuaTuin, 4TO AAET BO3MOXHOCTb PacCLUMPEHUSA MOJIyHEHHbIX 3HaHWUN,
YMEHUN N HaBbIKOB AJ11 YCMELWHON NpodeCcCUoHasIbHON OeATEeNbHOCTU U (Uan) NpoOosKeHus
npodeccnoHanbHoro obpasoBaHmMa B MmarucrTpaType.
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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):

OMnK-1.1 [OeMoHCTpupyeT 3HaHne opMyJl N 3aKOHOB MaTeMaTUKK,
PU3NKN, XUMUN.
OnK-1.2 [MprMeHsaeT nosly4eHHble 3HaHNA 019 peLleHuns

MaTeMaTun4eCknx n q)VI3I/I‘-IeCKI/IX 3ahdad, cTpouT
MaTeMaTun4eckmne Mmoaenn XmMmn4eCcKmnx rpoLeccos,
NnoJib3yeTcda OCHOBHbIMU NMpueMaMn N MaTeMaTU4eCKNMm
MeTooaMu pelleHna 3adayd, 3aKoOHaMm q)VIBI/lKI/I; HaBblKaMl
TeopeTnveCknx n skcnepmMeHTaslbHbIX METOO0B N3y4HeHNA
XUMNYECKUX SABJIEHUNN.

YK-1.1 AHanusnpyeT 3agavy, Bblaensas ee 6a3osble cocTaBasome,
OCYLLeCTBASeT AEKOMMNO3ULMI0 3a4a4n

YK-1.2 HaxoanT n KpUTNYeckn aHannsnpyeTt nHpopmaLluio,
HeobxoanMy0 415 peLleHna NoCTaBJIEHHOW 3a4a4u

YK-1.3 PaccMaTpuBaeT BO3MOXHbIE BapuaHThbl PeLleHns 3aga4n,
OLleHVBas X JOCTOMHCTBA U HEAOCTaTKU

YK-1.4 [pamMOTHO, IOFNYHO, apryMeHTUPOBaHHO hopMupyeT

cobcTBEHHbIE Cy)XAEHUS N OLeHKU. OTAnYaeT haKTbl OT
MHEHWI, MHTEepNpeTaunn, OLEHOK N T.4. B PaCCYy)XAEHUAX
OPYruX YHYaCTHUKOB OEeATENbHOCTM

YK-1.5 OnpepenseT n oueHuBaeT NOC/IeACTBUSA BO3MOXHbIX
peLleHnn 3a8a4m
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

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

DOopMbl KOHTPONA Bupabl 3aHATUN UToro 3.e.
(Kkonun4ecTBO) 4yacos
3K 3a KoHuTtp JNlek Ja6 CcPn KPAT |KoHTpo CP
Jb
Kypcl [Cem.1 1 34 34 0.25 75.75 144 4
Kypcl [Cem.2 |1 1 34 51 0.35 35.65 23 144 4
0O6beM AnCUUNANHBLI U BUObl y4ebHon paboThl Mo 3a04HON hopMe 0by4veHus.
®DopMbl KOHTpONA Bupabl 3aHATUM WUtoro 3.e.
(konuyecTBO) yacoB
3K 3a KoHTp Jlexk Nab6 KPAT | KoHTpoO CcP
nb
Kypcl J[Cem.1 1 6 0.25 3.75 126 144
Kypc 1 Cem. 2 1 1 6 0.35 8.65 121 144
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5. CTpyKTypa 1 copep>xaHue y4eOHOM U BOoCNUTaTe/IbHOW AeATeJIbLHOCTU NpPU peasiu3auum AUCUUNJINHLI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

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.

1-3

[MpoBepka pomallHero
3apaHusa. OT4yeT no
nabopaTtopHon paboTe.

CTpoeHne aToMa 1 NepuoanYecknin 3aKoH.

45

10

Bavu-onpoc. OT4yeT no
nabopaTtopHou paboTe.

OCHOBHbIE MOHATUSA O XUMUYECKOWN CBSA3U.

6-7

10

Bnny-onpoc.OT4eT No
nabopaTtopHoi paboTe.
O6cy)XaeHne foKIanos.

3HepreTV|Ka XNMN4eCkKnx npoueccos.

8-9

10

lMpoBepka fomallHero
3agaHusa. OT4yeT no
nabopaTtopHon paboTe.

KVHeTUKa XMMNYECKNX NpoLeccoB. XuMmnieckoe
paBHOBecue.

10-11

10

lMpoBepka fomallHero
3agaHusa. OT4yeT no
nabopaTtopHon paboTe.

PacTBOpbI U UX XapaKTepUCTHKa.

12

10

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

Teopus anekTponnTnyieckon gnccounaymn. CunabHble
n cnabble 3N1eKTPONTHI.

13

10

[MpoBepka pomallHero
3agaHusa. OT4yeT no
nabopaTtopHon paboTe.

PaBHOBecUe B pacTBOpax rMApPOJIM3YIOLLMXCSA COJIEN 1
B 6ypepHbIX pacTBoOpax.

14-15

10

[MpoBepka AomallHero
3apaHusa. OT4yeT no
nabopaTtopHon paboTe.

KomnsieKkCcHble coegnHeHus.

16

5,75

[MpoBepka AomallHero
3apaHusa. OT4yeT no
nabopaTtopHon paboTe.

MpomexyTo4yHaa aTTecTaums: 3a4eT B YCTHON
dopme.

17

0,25

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

OKNCINTENIbHO-BOCCTAHOBUTEb-HbI€ MPOLECChl U UX
XapaKTepucTurka.

1-2

MpoBepka AoMalLHero
3ajaHunsa. OT4eT no
nabopaTtopHoi paboTe.

DNeKTPON3 PaCcTBOPOB M PacniaBoB. YpaBHeHMWe

34

Bnvu-onpoc. OT4eT 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
HepHcTa. Koppo3ns meTannos. nabopaTopHomn
paboTe.Ob6cyxpeHune
0OKNa40B.

2 O6ume cBONCTBa MeTasJIOB 1 HEMETaJJI0B. 5-6 4 6 5 lMpoBepka fomallHero
3apaHunda. OT4yeT no
nabopaTtopHoi paboTe.

2 3nemMeHTbl 1-2 rpynn MNC - wenoYHble U Weno4YHOo- 7-8 4 6 5 Bnvu-onpoc. OT4eT no
3eMenbHble MeTansbl. ObLan xapakTepucTumka, nabopaTtopHomn
XMMUYeCcKne CBONCTBaA, CNocobbl MosyyYeHus, paboTe.ObcyxaeHune
HaxoXX[eHune B MpUpoae. OOKJ1aJ0B.

2 3nemeHTbl 3 rpynnbl MNC. Obwan xapakTepucTuka, 9-11 4 6 3 lMpoBepka fomallHero
XMMUNYECKMe CBONCTBa, CNocobbl Mosy4yeHus, 3agaHusa. OT4yeT no
Hax0XX[EeHVe B npupoae. nabopaTtopHon paboTe.

2 nemMeHThbl 4 rpynnbl MC. Obwasn xapakTepucTuka, 12-13 4 6 lpoBepka gomaluHero
XMMUNYECKMe CBONCTBa, CNocobbl Mosy4yeHus, 3agaHusa. OT4yeT no
Hax0XX[EeHVe B npupoae. nabopaTtopHon paboTe.

2 nemMeHTbl 5 rpynn MNC. O6Lwaa xapakTepucTuka, 14-15 4 6 Bnany-onpoc. OT4eT No
XMMUYeCcKne CBONCTBA, CNocobbl MNosyyeHus, nabopaTopHon
HaxoXXAeHune B Npupoae. paboTe.ObcyxxaeHne

0OKNa0B.

2 dnemeHThl 6 1 7 rpynn MNC. O6wasa xapakTepmucTurka, 16 4 6 Bavu-onpoc. OT4yeT Nno
XMMUYeckne CBONCTBa, CNOCObbLI MoyyYeHus, nabopaTopHomn
HaxoXXAeHne B npupoae. paboTe.ObcyxaeHune

0OKNa40B.

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

UTOro: 68 85 0.25 0.35 35.65 | 98.75

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 20
1 CTpoeHne aToMa 1 Neprmogn4eCcKnin 3aKoH. 1 1 20
1 OCHOBHbIE NOHATUS 0 XMMUYECKOW CBA3W. 1 20
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Cem Paspen pucumnamHbl Bupbl yuebHOM paboThl, BKNlOYasA caMoOCToATEsIbHYIO paboTy n
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 1 20

1 KnHeTuka XvMuyeckumnx npoteccos. XMMn4yeckoe paBHoBecue. 1 1 10

1 PacTBOpbI N NX XapaKTepUCTUKA. 1 1 10

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

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

1 KoMnJieKcHble coenHeHuns. 1 6

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

2 OKNCANTENIbHO-BOCCTAHOBUTEJIb-Hble NMPOLLECChl N UX XapaKTepuUCTUKa. 1 1 10

2 DN1eKTpoJIn3 pacTBOPOB M pacrnasBoB. YpaBHeHWe HepHcTa. Koppo3uns MeTas1oB. 1 1 20

2 O6Line cBOMCTBa MeTa lJIOB M HEMETaJJ10B. 1 1 20

2 3nemeHTbl 1-2 rpynn MNC - WwenoyHble 1 Weno4YHo-3eMesnbHble MeTasbl. ObLas XxapakTepncTuka, 1 10
XMMUYECKMe CBONCTBA, CNOCOObl MOJTy4YEHNS, HAX0XXAEHME B NMpupoae.

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

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

2 3nemeHTbl 5 rpynn MNC. O6wan xapakTepucTmnka, XmuMmn4eckmne CBONCTBa, CNocobbl Mony4eHus, 1 1 10
HaxoXX[eHue B npupoge.

2 AnemeHTbl 6 1 7 rpynn NC. Obwaa xapakTepUCTMKa, XMMnyeckmne CBONCTBa, CNOCobbI NoyyveHus, 1 11
HaxoXX[eHne B npupoae.

2 [MpoMeXxyTo4YHaa aTTecTaumsa: 3K3amMeH B YCTHOW hopme. 0,35 8,65
UTOro: 12 16 0.6 12.4 247
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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. ONK-3.1; YK-1.1; YK-1.2; 3HaTb: COCTaB Ka)Xaoro Jlekunn-susyanusauuu,
HeopraHn4ecKunx Knaccundgukaums YK-1.3; YK-1.4; YK-1.5; Ksacca BeLecTs, Cnang-nekuus
CcoeiNHEHUN. HeopraHNn4Yecknx BeLecTB. Knaccungukaumio,
OCHOBHble Knacchl PuU3nYecKMe n XMMmn4eckmne
HeopraHN4YecKunx BeLLecTB. CBOWNCTBaA. YMeTb:
OKcumAabl: cocTas, CTPoeHNMe, COCTaBNATb hopMy bl
CBOWCTBA, NMoJly4yeHune, BELWEeCTB U ypaBHEHMNSA
HOMeHKaTypa; KNCNOTbI: XMMUYECKNX peakLumnii,
CcoCTaB, CTpPOeHue, XapaKTepusyoLmnx
CBOWCTBA, NoJsyyYeHue, XUMNYECKne CBONCTBA 1
HOMeHKaTypa; cnocobbl nonyyvyeHus.
rMAPOKCUAbI: COCTaB, BnapeTtb: HaBblkaMu
CTpOeHue, CBONCTBA, 0606LeHNa Nony4eHHoM
rnony4yeHune, HOMeHKNaTypa; MHpopMauumn.
CONKn: COCTaB, CTPOEHMe,
CBOWCTBA, NoJsy4YeHue,
HOMeHKaTypa.
1 CTpoeHune atoMa un 4 CTpoeHune atoMa un OMNK-3.1; YK-1.1; YK-1.2; 3HaTb: OCHOBHbIE Cnanpg-nekuyms
nepmoan4yeckuii 3aKoH. nepnoan4yeckuii 3aKoH. YK-1.3; YK-1.4; YK-1.5; MOJIOXKEHNS 3aKOHOB
Teopus Pesepdopaa. KBaHTOBOW MEXaHUKMN,
KBaHTOBas MexaHuKa o KBaHTOBbLIE YMCa, 3aKOHbI
CTPOEeHun aToma. 3anoJIHEHWS 3JIEKTPOHaMM
OCHOBHble 3N1EKTPOHHbIX YPOBHEN
KOJINYECTBEHHbIE (MPUHUWN HanMeHbLUen
XapaKTepUCTMKN aToOMa. 3Hepruu, npuHumn MNaynn,
KBaHTOBO-rpagunyeckne npasusao XyHaa, npasuso
(OpMYyJibl 371EMEHTOB. Kne4ykoBcKoro). YmeThb:
MNeproanyeckas cuctema, pasnu4aTb Nepmnoabl,
KaK rpaguyeckoe rpynnbl, NOAFPYnmnbI,
oTpakeHune cemMelncTBa 3/1eMEeHTOB.
nepmoan4YecKoro 3akoHa. CoCcTaBnsAiTb KBAHTOBO-
CBf13b CTPOEHUS aToMa C rpacuyeckmne hopmy bl
MOJIO>KEHNEM 3/IEMEHTOB B 3J/IEMEHTOB, AaBaTb UM
nepnoamn4yeckon cncteme. XapaKTepucTuky. Bnagets:
3aKOHOMepHOCTH HaBblkamMu cbopa 1 aHanm3a
N3MEeHeHns MHpopMaumn.
KOJINYECTBEHHbIX
XapakKTepucTukK aToMa.
1 OCHOBHbIe NOHATUA O 4 Buabl xumnyeckonm ceasm un | YK-1.1; YK-1.3; YK-1.4; 3HaTb: Pa3HoBNMAHOCTK Cnanpg-nekums

XUMUYECKON CBA3N.

CTPOEHWE MOJIEKYII.
CoBpeMeHHble Teopum

YK-1.5;

CBSI3eN 1 nX
XapaKTepUCTUKN, OCHOBHblE
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CemMm HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copnep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA Ob6pasoBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
obpasoBaHUA XMMn4yeckon TUNbl rMbprnansaunmn
cBA3KN. KoBaneHTHas CBA3b: 3/1IEKTPOHHbIX 06/1aKO0B.
nonsipHas, HernonsapHasa n CyuiecTByloLime Teopun
NX XapaKTEPUCTUKMN. obpa3oBaHNA pasanNyHbIX
O6MEeHHbIN N LOHOPHO- cBsA3en. YMeTb: COCTaBNAATb
AKLLEeNTOPHbIN MeXaHN3Mbl 3/IeKTPOHHbIE U
obpa3oBaHua cBa3n. MeTon CTPYKTYpPHbI€ (hOpMY bl U
MOIEKYIAPHbLIX opbuTanen. n3obpaxxaTb
NoHHas cBA3b. MPOCTPaHCTBEHHOE
MeTannnyeckas cBf3b. CTPOEeHMe MONeKyn.
BopoponHas cBAA3b. BnapeTb: HaBblkaMu cbopa
MexxmonekynsapHas u M aHanun3a nHgopmMaumm.
BHYTPUMOJSIEKYIIPHas
CBS3W.
SHepreTuka XMMmnYeckmnx 1 OCHOBHble 3akoHOMepHocTK | OMNK-3.1; YK-1.2; YK-1.3; 3HaTb: Nnpouecchl Cnang-nekuuns
npoL,eccos. npoTeKaHUsa XMMNYECKNX YK-1.5; YK-1.4; npoTeKaHUsa XMMNYECKNX
peakuun. JHepreTuka peakunn. 9K30- 1
XUMNYECKNX MPoLLecCcoB. 3HOOoTepMunYeckmne
3akoH lNecca n cnencTeus peakuuu, cnencTeus
13 Hero. PacyeTbl No 3aKoHa l'ecca n meToauKy
TEePMOXUMNYECKUM pacyeTa no HUM.
ypaBHeHuaM. NoHaTue o6 notpebutenen,
SHTPOMUN U 3HTANbMNN. copepxaHue. YmMeTb:
SHeprusa 'vbbca. nosib30BaTbCA Tabanuamm
CTaHJapTHble CTaHAapPTHbIX 3N1EeKTPOAHbIX
TepMoAgnHaMmnyeckne NOTEHLWaNoB SHTaNbNMN U
BEJINYUHBI. 3HTponuu. BnapeTs:
HaBblkamMu cbopa un
06paboTKM MHPOPMaL K.
KUHeTnKa XuMmnyeckunx 1 KUHeTnKa XuMmnyeckunx OMNK-3.1; YK-1.1; YK-1.2; 3HaTb: hopMy bl 415 Cnang-nekuus
rnpoteccos. XmMumn4yeckoe npoueccos. CKOpoCTb YK-1.3; YK-1.4; YK-1.5; pacyéTa CKOpPOCTU peaKuunmn
paBHOBecKe. peakunin B rOMOreHHbIX 1 B FOMOI€HHbIX "
reTeporeHHbIX cucTemMax. reTeporeHHbIX cuctemMax,
daKTopbl, BAMSIOLWNE Ha 3aKOH AEeNCTBYHIOLLNX Macc,
CKOPOCTb XUMUYECKUNX npuHuwun Jle WWaTense.
peakuun. Buabl kaTtanmsa. YMeTb: onpenenatb TUN
XuMunyeckoe paBHoBecue un CUCTEMbI, B KOTOPOM
cnocobbl ero cMeLleHmns. NMPONCXOANT XUMUYECcKas
peakuus; BblAensATb
(haKTopbl, BAMAOLWME Ha eé
CKOpPOCTb. BnapeTs:
MeToAmnKaMun onpegeneHuns
CKOPOCTU XMMNYECKON
peakuunn B 3aBUCUMOCTU OT
yCJI0OBUIN peakumu.
PacTBOpbI N nx 1 Obuiee npepcTaBneHne o OlnK-3.1; YK-1.1; YK-1.3; 3HaTb: Teoputo Cnanpg-nekums
XapaKTepucTuka. pacTBoOpax; npouecc YK-1.4; pacTBOpPEeHNA BeLLecTB C
pacTBopeHus. pPa3/IN4YHON XMMUNYECKON
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KonnyecTtBeHHas CBA3blO; haKTOopbI,
XapaKTepucTumka BAMAOLLMNE Ha
pacTBOpOB. PacTBOPMMOCTb pacTBOPUMOCTb BELLECTB.
BewecTs. Ocmoc. YMeTb: onpenensTb
3amep3aHue n KuneHue KOHLEHTpauun BeLLecTB No
pacTBOPOB. dopmMysiam; Nosib30BaTbCA
TabNNYHBLIMN 3HAYEHUAMN
36y NNMOCKONNYECKNX 1
KPUOCKOMMUYECKMX
MOCTOSAHHbIX. BnageTb:
HaBblKaMu MPUroTOBAEHUS
pPacTBOPOB pa3/IN4YHON
KOHLEHTpauuu.
Teopus 4 PacTBOpbI 3/1€KTPOSINTOB. OMK-3.1; YK-1.1; YK-1.2; 3HaTb: Teopuio CBaHTe Cnang-nekuus
3NEKTPONNTUNYHECKON Teopus YK-1.5; AppeHuyca; dopmybl 4na
aunccounaumn. CunbHble 1 3/IEKTPOSINTUYECKON onpeneneHus CTerneHmn
cnabble 31eKTPOSINTHI. onccouvaumn. CunbHble 1 auccounaumm
cnabble 31eKTPOSINTLI U UX 3/1eKTPOSINTOB. YMeTb:
OCHOBHbIE XapaKTEePUCTUKN. pasnuyaTb CUJIbHbIE N
MNoHHasa cnna pacTBOpOB. cnabble 3N1eKTPOSINTHI,
KOHCTaHTbI gmuccoumnauynm. MCMnoJsib30BaTb MNOHATUSA
3akoH pa3baBneHuns WOHHOWN Cu/bl pacTBopa 1
OcTBanbaa. KOHCTaHTbI guccouuvaymn.
BnageTtb: HaBblKaMu
onpegeneHus pH pacTeopa.
PaBHOBecune B pacTBopax 4 MoOHHbIe peakunu B ONK-3.1; YK-1.1; YK-1.2; 3HaTb: yCcs0BuA Cnanpg-nekums
rMaposIN3yoLMXCA CONen n pacTBopax. Peakuuu YK-1.3; YK-1.4; YK-1.5; npoTeKaHnsa peakuum
B ByhepHbIX pacTBOpax. MOHHOro obmeHa. MloHHo- MOHHOro obmeHa;
MOJIEKYJIIPHBbIE YPABHEHUA. onpeneneHne rmgponmnsa;
Peakuwnn c obpa3zoBaHmem cocTaB BydepHbIx
ocafka. pacTBOPOB. YMETb:
[a3oBblgennTENbHbIE onpenenaTb
peakuuun. MoHHOe KOJIM4YeCTBEHHbIe
rnpovsBefeHne Boabl. XapaKTepuc- TUKK
BooopoaHbIn NnokasaTesb. pacTBOPOB rMApPON3Yio-
wmxcs conen n 6ydepHbix
cMeceln. BnapeTsb:
HaBblKaMu COCTaBNEHNS
npocTenwnx 6ydepHbix
cMecen.
KoMnnekcHble coeanHeHuns. | 4 KoopanHaumnoHHbIe YK-1.1; YK-1.2; YK-1.5; 3HaTb: Teoputo BepHepa, Cnanpg-nekums

coeanHeHnsi. OCHOBHble
MOJIOXKEHUSA
KOOPANHALUMOHHOW Teopuun.
OCHOBHbIe TUMbI U
HOMeEHKaTypa
KOMIMJIEKCHbIX COeANHEHNN.
N30Mepusa KOMMNNEKCHbIX

YK-1.4; YK-1.3;

HOMEeHKNaTypy
KOMMMJIEKCHbIX BELLLECTB,
KOOPANHALMOHHYIO CBA3b.
YMeTb: onpenenaTtb
KOHCTaHTY CTOMKOCTU "
HeYyCTON4YMBOCTM
KOMMAEKCHbIX COeANHEHWN.
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coegnHeHun. Mpupogaa BnapeTtb: HaBblkaMu
XUMNYECKOWN CBA3M B MoJSly4eHNs KOMMEKCHbIX
KOMIMJIEKCHbIX coeaunHeHnn.
COeNHEHUSX.
YCTON4YMBOCTb
KOMMJIEKCHbIX COeQNHEHWNI
B pacTBOpax.
[MpomexxyToyHasa
aTTecTauuns: 3a4eT B
yCTHOW hopMe.
OkucnnTenbHo- 4 OkucnnTenbHo- ONK-3.1; YK-1.1; YK-1.2; 3HaTb: Teoputo OBP, cxembl | Cnang-nekums
BOCCTaHOBUTE/b-HblE BOCCTaHOBUTEJIbHbIE YK-1.3; YK-1.4; YK-1.5; rnoBeAeHNs BaXKHENLLNX
rnpouecchl u nx peakumun. OCHOBbI OKUCNMUTENen B pacTBopax
XapaKTepucTumka. anekTpoxuMmumn. OKucneHmne C pa3HbIM 3Ha4YeHueMm pH.
1 BOCCTaHOBJ/IEHNE. YMeTb: onpenenaTb
Knaccngukaumsa npoaykTtel OBP, cocTaBnaTb
XUMNYECKNX peakuunn. cxembl OBP. Bnagetsb:
CocTaBrieHne ypaBHEHUN O MeToAaMu 3J1IeKTPOHHOIr o
KUCIINTENbHO- 6anaHca n nonypeakuumn
BOCCTAHOBMUTEJIbHbIX ons nopbopa
peakuun. Ba>kHenwne kKoappuumneHTos B OBP.
OKUCUTENN 1
BOCCTAHOBUTESN.
DNeKTpOosIn3 pacTBOPOB U 4 CyLLHOCTb 3J1eKTposn3a. OMNK-3.1; YK-1.1; YK-1.2; 3HaTb: NpaBwuna pa3paakn | Cnang-nekuuns
pacnnasoB. YpaBHeHUue DNeKTPOoIn3 pacrnjaBoB U YK-1.5; MOHOB Ha KaToAe n aHofje,
HepHcTa. Koppo3us pacTBOPOB. 3aKOHbI CTaHOapTHbIE 3JIeKTPOAHbIe
MeTaJ10B. 3/1eKTponun3a. Xummnyeckne noTeHuwnanbl, pag
WCTOYHUKWN IHEPTUN. HanNps>XeHWn MeTassoB.
[anbBaHNYeCckKne YMeTb: onpenensitb
3/1eMEeHTbl. DNEeKTPOAHble peasibHble noTeHunanbl
rnoTeHunansl 1 pPasINYHbIX CUCTEM,
3/IEKTPOABMIKYLLNE CUSIbI. NCMoNb3ys ypaBHEHnE
Papn Hanps»keHnn HepHcTa; cocTaBnATb
MeTannoB. Koppo3us CXEMbl pa3/INYHbIX TUMOB
MeTaJlJIoB. KOpPpO3MKN MeTasoB.
BnageTtb: HaBblKaMu
COCTaBJIEHUA NPOCTENLNX
rasibBaHNYeCKMX
3JIEMEHTOB.
Ob6uwne cBONCTBa MeTannoB |4 MeTannbl n ux BaxxHenwmne |YK-1.1; YK-1.2; YK-1.3; 3HaTb: NONOXKeHne Nekuunn-snsyanusaymm

n HemMeTaNsoB.

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

YK-1.4; YK-1.5;

MeTasJIoB U HEMeTasJIoB B
nepuoan4eckon cncrteme u
CTpOEeHMe Nx aToMOB.
OcobeHHOCTUN CTPOEHUS
aTOMOB 3JIEMEHTOB
rNaBHbIX N NOBOYHbIX
noarpynn. Ymersb:
COCTaB/IATb YpaBHEHUSA
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Obwue unsmyveckmne n XUMNYECKUX peakuunn,
XUMUYEeCcKne CBONCTBA XapaKTepusyrLwmx

HeMeTannoB. MNono)xxeHns
HemeTaJINI0B B

rnepuogn4yeckon cucteme.
MNonyyeHne HeMeTannoB..

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

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

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

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

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

Cnanpg-nekuuns

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

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

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

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

Cnanpg-nekums

3nemMeHThl 4 rpynnbl MC.

0O6Las xapakTepucTuka

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

3HaTb: CTPOEHMe aTOMOB

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

XUMU4eckne CBOMNCTBA,
cnocobbl noslyyYeHus,
HaxoXXAeHne B npupoae.

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

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

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

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

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

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

Cnanpg-nekuuns

nemeHTbl 6 1 7 rpynn MNC.

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

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

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

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

Cnanpg-nekums
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nMpUMeHeHNne. npeasoXXeHHbIX BELWECTB U
naBaTb UM Ha3BaHUSA B
COOTBETCTBUN C
KJacCcnuKaLMoHHOM
MPUHaANEXHOCThIO.
BnageTtb: HaBblKaMu
COCTABJIEHUSA XUMUYECKNX
peakuun,
XapakTepusyoLwmx
CBOWCTBa 3JIEMEHTOB 1"
cnocobbl X MOJTy4EeHUS.
MpomMexyTo4Has
aTTecTauns: SK3aMeH B
yCTHOW hopMe.
NTOrIO: 68 12
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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
(0] ]e)] 390 0390
1 2 3 4 5 6
1 OCHOBHbIe KJ1acCbl HEOPraHNYeCKNX Knaccbel HeopraHn4yeckux BelecTB: OKCUAbl, OCHOBaHUSA, KMCJ10ThI, COJIN. 2 1
COeIHEHNN.
1 CTpoeHve aToMa U NeprnoamnyecKnin 3aKoH. KBaHTOBO-rpagunyeckne opmyJsibl passinyHbIX aTOMOB. 4 1
1 OCHOBHbIE€ MOHATUSA O XUMNYECKOW CBA3M. DJIEKTPOHHbIE, CTPYKTYPHbIE N MPOCTPAHCTBEHHbIE (DOPMYJIbl MOJIEKY 1. 4 1
1 SHepreTnka XMMMYeCKnX NpoL,eccos. TepMoOMHaMMyeckmne pacHeTbl MO YPaBHEHUAM XMMUYECKUX peakunii: SHTanbnunsa, SHTPONnS, 4 1
3Heprus M'mbbca.
1 KuHeTnkKa XnMumn4eckmnx npoLeccos. CKOpOCTb XMUYECKNX peaKkLmi, XMMN4yeckoe paBHOBECKE. 4 1
XvMun4yeckoe paBHoBecHe.
1 PacTBOpbI U NX XapaKTepucTuKa. MprroToBsieHNEe PacTBOPOB Pa3/IMHHOW KOHLIEHTpaLnu. 4 2
1 Teopus 3NeKTPOANTUYECKON AUCcoLmaLmn. Peakunn MOHHOro obMeHa. 4 1
CunbHble 1 cnabble 3N1eKTPOAnTHI.
1 PaBHOBecue B pacTBOpax rmaposin3yoLmnxcs rmaponuns conen. OnpeneneHne pH BythepHbIX pacTBOPOB. 4
conen n B byepHbIX pacTBOpaXx.
1 KoMneKcHble coeauHeHus. KoopAnHaLunoHHbIE coeVHEHNS. 4
1 MpomMexxyTo4Haa aTTecTaums: 3a4eT B YCTHOM
dopme.
2 OKNCANTENBbHO-BOCCTAHOBUTEb-Hble NpoLecchl | OKUCANTENbHO-BOCCTAaHOBUTEb-HbIE peakumu. 6 1
N NX XapakTepucTuKa.
2 D1eKTPOoIN3 pacTBOPOB U pacnsiaBoB. DNeKTPOosIN3 pacTBOPOB M pacrnjiaBoB CONeNn. 5 1
YpaBHeHune HepHcTa. Koppo3uns MeTasios.
2 O6Luive CBOMCTBA MeTaslJIoB M HEMETaslJIoB. XnMunyeckme CBOMCTBa MeTasZIOB U HEMETAJIJIOB. 10 1
2 AnemMeHTbl 1-2 rpynn MC - wenoyHole n LLlenoYHble 1 Weno4YHOo-3eMesibHble MeTannbl. 6 1
LesI04HO-3eMesibHble MeTansbl. Obwasn
XapakKTepucTuka, XuMmnyeckme CBOMCTBA,
cnocobbl MNosly4eHNs, HaxoXXgeHve B npupoae.
2 3nemeHThl 3 rpynnsl MNC. Obwasn ANIOMUHWIA N €ro coefnHeHNS. 6 1
XapakKTepucTuka, XuMmnyeckme CBOMCTBA,
cnocobbl Nosly4eHNs, HaxoXXgeHne B npupoae.
2 3nemeHThl 4 rpynnsl MNC. Obwasn CoefiHeHVA yriepoa N KpeMHuUS. 6 1
XapakKTepucTuka, XuMmnyeckmne CBOMCTBA,
cnocobbl Nosy4eHNs, HaxoXXgeHue B npupoae.
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CemMm No paspena ouCUUNNHBI HaumeHoBaHue nabopatopHbix paboT 061beM B Hacax
[o]:]e) 390 0390
1 2 3 4 5 6

2 dnemeHTbl 5 rpynn MC. O6was A30T 1 a30THasa KNcnoTa. 6 2
XapaKTepucTmka, XxmmMmn4yeckmne CBONCTBA,
Cnocobbl Noay4YeHUs, Haxo)XAeHne B Np1Mpoae.

2 dnemeHTbl 6 1 7 rpynn MNC. Obwas [anoreHbl N X coeanHeHuns. 6
XapaKTepucTmka, XxmmMmm4yeckmne CBOMCTBA,
Cnocobbl Noay4YeHns, Haxo)XAeHne B Np1Mpoae.

2 MpoMeXXyTo4yHasa aTTecTaunsa: 3K3aMeH B
yCTHOWN hopme.
UTOrro: 85 16

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 20
COeJIHEHNN. Hepens
1 CTpoeHune aToMa 1 MepuognyecKnii 3aKoH. XapaKkTepuncTmkKa 3/1IEMEHTOB MO MOJIOXXEHUIO B MEPNOANYECKON CUCTEME. 4 10 20
Hepens
1 OCHOBHbIE MOHATUA O XMMUYECKON CBA3N. OnpepeneHne suaa CBA3MN B Pa3JINYHbIX COEANHEHUSX. 6 10 20
Hepens
1 SHepreTnkKa XMMmMYeCKnX npoL,eccos. PelleHne pacyeTHbIX 3agay. 8 10 20
Hepens
1 KuHeTnka XnmMm4eckmnx npoLeccos. PelueHune 3agay Ha onpefeneHne CKOPoCTU U CMeLLeHne XMMN4YeCcKoro paBHoOBeCHUs. 10 10 20
XvMunyeckoe paBHoBecuHe. Hepens
1 PacTBOpbI U NX XapakTepucTuka. PelwweHve 3ana4 Ha onpefeneHne passinyHbiX BUAOB KOHLEHTpaLMN. 12 10 10
Hepens
1 Teopus 3NeKTPOANTUYECKON AUCcoLmaLmn. OnpeneneHne NOHHOM aKTUBHOCTW PacTBOPOB, CTEMNEHN U KOHCTaHTbl AMCCOoLMaLINN. 14 10 10
CunbHble 1 cnabble 3N1eKTPOANTHI. Hepens
1 PaBHOBecKe B pacTBOpax rmapon3yoLmnxcs CocTaBneHne CxeM passinyHbIX TUMNOB rMaposmsa. PeweHne 3anay Ha onpegeneHne 15 6 6
conen n B 6ydepHbIX pacTBopax. pH 6ydepHbIX pacTBOPOB. Hepens
1 KomnnekcHble coegnHeHuns. BbinonHeHMe 3ajaHunin Ha onpeaeneHne CTPYKTYpPbl KOMMANEKCHbIX COeQUHEHNN. 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 2 10
M NX XapakTepUCcTuKa. Hepens
2 31eKTpOoJSIN3 pacTBOPOB U pacnsiaBoB. CocTaBneHune CxeM pa3sinyHbIX BUOOB 3/1eKTPoan3a. Pac4éTbl N0 ypaBHEHUIO 4 2 10
YpaBHeHne HepHcTa. Koppo3us MeTasf1oB. HepHcTa. Hepnensa
2 O6wwme cBONCTBA METasJIOB U HEMETAJIOB. BbINoNIHEHME Pa3/INYHbIX CXEeM NPeBpaLLEHNA, XapaKTepusyowmx MeTansbl 1 6 2 10
HeMeTannbl. Hepens
2 3nemeHTbl 1-2 rpynn MNC - wenoyHble n Kanui n HaTpun, nx nony4yeHue, CBONCTBa 1 coegnHeHus. LLIénoyn. 8 4 20
Leno4YHo-3eMeNbHble MeTabl. Obwas Hepens
XapaKTepucTnka, XuMmn4eckmne CBOMNCTBa,
cnocobbl Mosly4eHNs, HAX0XXAEHME B Npupoae.
2 dnemeHThl 3 rpynnsl MNC. Obwasn Fannuin, MHAWRA, TanaUR: NX NoJly4yeHne, CBONCTBA N COeAUHEHMS. 10 5 20
XapaKTepucTnka, XuMmn4eckmne CBOMNCTBa, Hepensa
cnocobbl Mosly4eHNs, HAX0XXAEHME B Npupoae.
2 dnemeHThl 4 rpynnsl MNC. Obwas AnnoTponunyeckne moaudpukaumm yrnepoga. OKkcuabl yraepoga: ux nosy4eHuve v 13 5 10
XapaKTepucTnka, XuMmn4eckmne CBOMNCTBa, CBOWCTBA. Hepensa
cnocobbl Mosly4eHNs, HAX0XXAEHME B Npupoae.
2 dnemeHnThbl 5 rpynn NC. Obuwasn AMMMak, connm ammoHus. Okcnabl azoTa. KpyrosopoT a3oTa B npupoae. 15 3 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 21

19/62




Cem Paspensi u TeMbl paboyent nporpaMMbl MepeuyeHb pOMaLLIHUX 3a8aHUNA U APYTrMX BONMPOCOB AJIA CAMOCTOATENIbHOIO Cpoku O6beM B Yacax
CaMOCTOATEJIbHOIO U3yUYeHus u3yyeHus BbINOJ (e 1> T0) 390 03®0
HeHus
1 2 3 4 5 6 7
XapakKTepucTuka, XuMmnyeckme CBOMCTBA, Hepens
cnocobbl MNosly4eHNs, HaxoXXgeHve B npupoae.
2 [MpoMeXxyTo4YyHaa aTTecTaumnsa: 3K3aMeH B 17
yCTHOWN hopme. Hepens
NTOro: 929 247
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. OlMK-3.1; YK-1.2; YK-1.1;
nccnepoBaTesibCKas m (vHanBMAayanbLHoO- YK-1.5; YK-1.4; YK-1.3;
Hay4HoO-uccnenoBaTesibCKas rpynnosas).

NEeATENIbHOCTb

Mogaynb 3 YyebHo-
nccnepoBaTenbckas u
Hay4Ho-uccnenoBaTeNbckas
[esTeNbHOCTb

04.2026 «EBpoxnM-BMY» r.
BenopeyeHck,
KpacHopapckuii kpai

XnuMust METANJIOB U

HeMeTaJlJIOB B MOeWn
npogeccnoHanbHom
nesaTenbHOCTU.

KOHKypC 3cce
(MHaAnBMAYyanbLHO).

CTtanbHasa M.WU.

OMK-3.1; YK-1.1; YK-1.5;
YK-1.4; YK-1.3;
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue CcblIKa

CranbHas, M.W. (Mankonckuin rocyaapCcTBeHHbIN TexHonoru- |http://lib.mkgtu.ru:8002/libdata.php?id=2100053738
Yeckuin yHnBepcuTeT). JlabopaTopHbIA NPaKTUKYM MO XUMUN
[9nekTpoHHbIN pe-cypc] : y4yebHoe nocobue / M.U. CTanbHas.
- Mankon : b.u, 2021. - 104 c. - Mpwun.: c. 96-104. -
Bubnnorp.: c. 95 (11 Ha3B.)

54(07) X 46 Xumns. PyKoBoACTBO A/19 CAaMOCTOATENbHOMN http://lib.mkgtu.ru:8002/libdata.php?id=2100052431&DOK=0
paboTbl cTyaeHTOoB, Y. 1 : yyebHo-MeToAMYeckoe nocobrne / |C6ADB&BASE=0007AA

MunHobpHaykn Poccnn, ®rb0Y BO Mankon. roc. TeXHO. YH-T
; coctautenn: CtanbHaa M.U., Cnyko H.O. - Mawnkon : 6/u,
2023. - 70 c. - Mpwnn.: c. 64-69. - bubnunorp.: c. 6-7 (8 Ha3B.)

54(07) N1 12 NabopaTopHble paboTbl MO XMMUK : METOA. http://lib.mkgtu.ru:8002/libdata.php?id=1000072017&DOK=0
rnocobue ana cTyaeHToB 1 Kypca MHXXEHEepHbIX 171EF&BASE=0007AA

cneumnanbHocTen Bcex popM oby4veHns / M-Bo obpa3oBaHus
P®, Noc. obpaszoBaT. yupexgeHue BbicW. Npod. obpasoBaHus
Mankon. roc. TexHon. yH-T, Kad. obLy. n HeopraH. xmuMum ;
[cocT.: T.N. CupopuHa, M.U. CtanbHasg, A.W. bnaros]. -
Mankon : UspgaTtens A.A. I'puropenHko, 2010. - 50 c. -
Bubnunorp.: c. 49

54(07) 1 12 JTabopaTOpHbIA NPAaKTUKYM MO XMMUK : METOA,. http://lib.mkgtu.ru:8002/libdata.php?id=0000641&DOK=0044
rnocobue ona cTyaeHToB 1 Kypca 04HOM U 3a04HON hopMm 71&BASE=0007AA

oby4eHuns / Makon. roc. TexHo. nH-T, Kag. obwy. n
HeopraH. xumum ; [cocT.: T.UN. CupgopuHa, M.U. CtanbHas]. -
Mankon : MI'TW, 2003. - 18 c. - bubauorp.: c. 17

546(07) X 46 XuMnsa : MeTod. yKasaHusa no http://lib.mkgtu.ru:8002/libdata.php?id=0000945
CaMOCTOATEJIbHOMY U3YHEHUIO AUCLUMINH "XuMusa" n
"Obwan n HeopraHuyeckas xuMmnsa" gnsi CTyneHToB By30B. Y.
2 / Maiikon. roc. TexHon. UH-T ; [cocT.: M.U. CTtanbHas, T.W.
CngopuHal. - Mankon : MI'TW, 2004. - 45 c. - Mpwun.: c. 38-44

6.2. JiuTtepaTypa ona caMmocTosTesibHOM paboT

Ha3sBaHue CcblniKa

Opo3pnos, A.A. HeopraHnyeckasa xumuns : 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. - Pe)xum
nocTtyna: no nognucke. - ISBN 978-5-9758-1753-2

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

FnuHka, H. J1. O6wasa xumuns : 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 obpa3oBaHme). — ISBN
978-5-534-19092-2. — TeKCT : 3NeKTPOHHbIN //
Obpa3oBaTenbHasa nnaTdopma KOpanT [canT]. — URL:
https://urait.ru/bcode/569090

Oepnos, A.l'. 36paHHble rnaBbl O6LLEN XUMUN. http://www.iprbookshop.ru/71458.html
KomMmnnekcHble coegnHeHns : y4ebHoe nocobue ans
CTYAEHTOB XMMUKO-TEXHOJI0rN4eCKMX haKyibTeTOB BY30B
HedTerasosoro npogunsa / A.l. Oenos, E.B. Conoposa, A.C.
JlokTeB. - 2-e u3g. - Mocka : 9kOOHwMCc, 2016. - 80 c. - 3BC
IPR Books. - URL: http://www.iprbookshop.ru/71458.html. -
Pe)xum gocTtyna: no nognucke. - ISBN 978-5-91936-059-9

546(07) T 32 Tem3okoBa, A.B. (Mankonckun http://lib.mkgtu.ru:8002/libdata.php?id=2100024243
rocy4apCTBEHHbIA TEXHOOMNYECKUA YHUBEPCUTET). XUMmns
3/1eMeHTOB : y4yebHoe nocobue / TemzokoBa A.B., JIuTemHoBa
T.H. ; M-Bo obpa3oBaHus n Haykn P®, drEOY BINO Mawkon.
roc. TeXHOJ. YH-T. - Mawnkon : MI'TY, 2016. - 144 c. - Npwun.: C.
140-142. - 3b Hb MI'TY. - URL:

TR
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HasBaHue CcblsIKa

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

MBaHoB, B. I'. HeopraHnyeckasa xmmus : KpaTkun Kypc / B. I'. | https://znanium.ru/catalog/document?id=453647
MBaHoB, O. H. leBa. - MockBa : KYPC : UHOPA-M, 2025. - 256
C. - ISBN 978-5-905554-60-5. - TeKCT : 3NeKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/1946193

YyebHo-MeToAMYECKNE MaTepuasbl A1 CAMOCTOATENbHOW paboThl 06yYaloLNXCS U3 Ynucna
WHBAJINIOB W JINL, C OrPaHUYEHHBLIMU BO3MOXHOCTAMN 300p0Bbs (OB3) NpenocTaBnaoTCcA B hopMax,
aJlanTUPOBAHHbIX K OrPaHNYEHNSAM X 300P0BbSA U BOCNPUATUSA MHDOPMaLUUn:

ONs nuu C HapyLWeHUaAMM 3peHuns:

e B NevyaTHon hopMe yBEIMYEHHbLIM LPUGDOTOM,
B (hopMe 3/1eKTPOHHOr0 AOKYMEHTa,

e B (hopme ayaunocpanna,

B ne4vaTHoun hopMe Ha sA3blke bpanns.

ONns nuuy C HapyweHuamMm cnyxa:

e B nevyaTHomn opme,
¢ B (bOpMEe INEKTPOHHOIr0 AOKYMEHTA.

s nvy, C HapyLWeHWSaMM ONMOPHO-ABUraTeNbLHOro annapaTa:
e B nevyaTHom opme,

e B (hopmMe 3/1IeKTPOHHOr0 AOKYMEHTa,
e B (hopme ayaunocphanna.
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7. ®OHA, OUEHO4YHbIX CPencTB AN NPoBeneHUs NPOMEe>XYTOYHOMU

aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

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

Stanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy)

HauMeHoBaHue y4ebHbIx
AVCLUNJINH,

o®0

390

0390

cdopmMupyoue
KOMNeTeHUUM B npouecce
OCBOEHMA
obpaszoBaTenbHOM
nporpaMMbl

ONK-1.1 leMOHCTpUpPYeET 3HaHUEe POPMYJ 1 3aKOHOB MaTeMa

TUKN, q)VI3I/IKI/I, XUMUN.

BbinonHeHne n 3awmnTa
BbIMYCKHOWN
KBaJIMunKaunoHHoM paboTbl

8 9 MoaroToBKa K cAaye u cpava
rocyaapCTBEHHOI0 3K3aMeHa

4 4 DNeKTPOTEXHUKA, OCHOBBbI
3NEKTPOHUKN N aBTOMATUKMN

34 34 MexaHuKa

3 3 WNH)XeHepHas rpaduka

12 12 Xnmuns

12 12 Dusmka

23 23 MaTemaTuka

OMNK-1.2 lNpyMeHsaeT NoslyYeHHble 3HaHUS AN peleHna MaTeMaTnYeckKnx n pmusndeckmnx 3agad, CTpouT MaTemMaTmyeckme
MOLENN XUMNYECKUX NMPOLLECCOB, MOJIb3YETCH OCHOBHLIMU NPUEMaMn U MaTEMAaTUYECKMMUN METOAAMWN peLlleHns 3aaau,
3aKOHaMun (PU3NKU; HABbIKAMUN TEOPETUHECKMX U IKCNEPUMEHTAJIbHbIX METOA0B U3YHEHUSA XUMUYECKUX SABIEHUN.

8 9 BbinonHeHWe n 3awmTa
BbIMYCKHOWN
KBanMuUKaLMoHHoM paboTbl

8 9 MogroToBka K caadve u caava
rocyfapCTBEHHOI0 3K3aMeHa

4 4 DNeKTPOTEXHUKA, OCHOBBbI
3/IEKTPOHNKU M aBTOMaTUKWN

34 34 MexaHuKa

12 12 Xnmuns

12 12 [OEE]

23 23 MaTemaTuka

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

8 9 BbinonHeHwe n 3awmTa
BbIMYCKHOWN
KBaNUuUKaLMoHHOM paboTbl

8 9 MpeoannioMHas NpakTuka

8 9 MoaroToBKa K cAavye u cpava
rocyaapCTBEHHOI0 3K3aMeHa

7 8 Hay4Ho- nccneposaTesibCKas
paboTa

6 6 TexHonornyeckas (MpoeKkTHo-
TexHOJIornyeckas) npakTmka

4 4 Hay4Ho-uccnegoaTtenbcKas
paboTa (nonyyeHne
nepBUYHbIX HaBbIKOB Hay4HO-
nccnenoBaTesibCkonm paboThl)

12 12 Xnmuns

12 12 [OEE]

23 23 MaTemaTuka

1 1 dunocousa

YK-1.2 HaxoguT n KpUTUYECKN aHaIM3npyeT nHpopMaumo, HeobxoauMyo A5 peleHnsi NoCTaBJeHHON 3a4a4n

8 BbinosHeHne 1 3awunTa
BbIMYCKHON
KBaANUKaLMoHHOM paboTbl

8 9 MpeponnaomMHas npakTuka

8 9 MoaroToBKa K coaye n caava
rocyfapCTBEHHOr0 3K3aMeHa

7 8 Hay4Ho- nccnenosaTesibCKas
paboTa

6 6 TexHonorn4yeckas (NPoeKkTHo-
TexHOJIornyeckas) npakTmka

4 4 Hay4Ho-nccnegosaTtenbcKas

paboTa (nonyyeHune
NepBUYHbLIX HAaBbIKOB Hay4HO-
nccaenoBaTenbCckon paboTbl)
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3Tanbl GOPMUPOBAHUA KOMMNETEH

uumn

HauMeHoBaHue y4ebOHbIx

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

12 12 Xumuns

12 12 Ddursumka

23 23 MaTemaTuka

1 1 dunocous

YK-1.3 PaccMaTprBaeT BO3MOXXHbl€ BapUaHTbl pelleHns 3a4a4u, oueHnBas UX 4OCTOUHCTBA U HEAOCTaTKN

8 9 BbinonHeHue 1 3awnTa
BbIMYCKHON
KBanNUKauMoHHom paboTbl

8 9 MpenannnoMHas NnpakTuka

8 9 MoAroToBka K caaye v caadva
rocy4apCTBEHHOIr0 3K3aMeHa

7 8 Hay4Ho- nccnepnosaTesibCKas
paboTa

6 6 TexHonornyeckas (NPoeKTHo-
TexHOoJIornyeckas) npakTmka

4 4 Hay4Ho-nccneposaTtenbCcKas
paboTa (nonyyeHune
NepBUYHbLIX HAaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)

12 12 Xnmuns

12 12 dusnka

23 23 MaTemaTuka

MHEHWI, UHTEpPNpeTaunii, OLEHOK U T.A. B PaCCYy>XAEHUAX ApY

YK-1.4 paMOTHO, JIOTNYHO, apryMeHTUPOBaHHO hopMupyeT COOCTBEHHbIE CY>XXOAEHNSA N OLLeH

r'MX Y4aCTHUKOB OEATENIbLHOCTU

Ku. OTnm4aeT pakTbl OT

8 9 BbinonHeHne n 3awuTa
BbIMYCKHOWN
KBaJIMUKaLMoHHoM paboTbl

8 9 MNpepavniomMmHas NpakTuka

8 9 MogroToBka K caadve u cgava
rocyapCTBEHHOro 3K3aMeHa

7 8 Hay4Ho- uccnepnosaTesnibCcKas
paboTa

6 6 TexHonornyeckas (MpPoeKkTHo-
TexHOJIornyeckas) npakTmka

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

7 8 OpHaMeHT 1 COBPEMEHHbIN
aon3anH

7 8 LiBeToBeneHune un
KOJIOPUCTUKA

6 8 P1UCYyHOK 1 OCHOBbI
nepcnexKTuBbI

6 8 PucyHOK 1 ocHOBbI
KOMM03uLmnm

12 12 Xnmuns

12 12 dusnka

23 23 MaTemaTuka

1 1 dunococus

YK-1.5 OnpepensieT n oueHUBaeT NOCAeACTBMSA BO3MOXHbIX PELUeHU 3a4a4K

8 9 BbinonHeHne n 3awuTa
BbIMYCKHOMN
KBaJIMUKaLMoHHOM paboTbl

8 9 MNpepavnaomMHas NpakTuka

8 9 MogroToBka K caadve u cgava
rocy4apCTBEHHOro 3K3aMeHa

7 8 Hay4Ho- uccnepnosaTenbCcKas
paboTa

6 6 TexHonornyeckas (MpoeKkTHo-
TexHOJIornyeckas) npakTmka

4 4 Hay4Ho-nccnepnosaTtenbckas
paboTa (mony4yeHne
NepBUYHbLIX HAaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)

7 8 OpHaMeHT 1 COBPEMEHHbIN
aoun3anH

7 8 LiBeToBeneHune un
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ST1anbl (OpMUPOBaAHUA KOMNETEHLUHN HauMmeHoBaHue y4ebHbIX
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpaMMbl
KOJIOPUCTUKA
6 8 PUCYyHOK 1 OCHOBbI
rnepcnexKTuBbI
6 8 P1CYyHOK 1 OCHOBBI
KOMMNO3ULMK
12 12 Xnmus
12 12 dursvka
23 23 MaTemaTuka

7.2. OnucaHMe nokKasaTesiel U KpuTepueB OLeHUBAHUA KOMMNEeTeHUMA Ha pa3JInvyHbIX
3Tanax mx ¢oopMMpoOBaHMUsA, ONUCaHUE LUKaJibl OLeHUBAHUSA

Mnanupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB oOyyeHus HaummeHoBaHue
pesynbTaThbl HeynoBJIETBOPUT | yaoBneTBopuUTen XopoLwio OTJINYHO OLLeHO4YHOro
OCBOEHMUA eJibHO bHO cpepncTsa

KOMMeTeHLuuun
1 2 3 4 5 6

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-1.1 AHann3supyeT 3agady, Bblgensas ee 6a30Bble coOCTaBsOWNE, ocyulwlecTBadeT AeKOMNOo3nUuuto 3adaldn

3HaThb:
nornyeckue
hopMbl 1
npoLenypsl,
cnocobcTByOWME
pednekcumn no
rnosoay
CcobCTBEHHOM U

®dparMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

MbIC/INTENbHON

0EeATENbHOCTN.

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

0 hopMmpoBaTb HebonbLne

cobcTBEHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu.

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu B/lafeHmne e MpuMeHeHne cucTeMaTU4YeCcKOM | cucTeMaTuyeckoe
COMoCTaBNEHNSA HaBbIKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
pasHbIX HaBbIKOB HaBbIKOB
MCTOYHUKOB JonyckatTcs

nHpopmaumm ¢ npobensi

Llefblo BbIIBNEHUSA
X NpOTUBOpPEYNI
1 NoOncKa
00CTOBEPHbIX
CYXOEHUN.

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

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

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

3HaThb: -
OCHOBHbIE
TEPMUHbI ”
6a3oBble
3/1eMeHTbl, MeToabl
nccneaoBaHNn B
cucTeme coumanbH
0-r'yMaHNTapHOM
3HAHUS.

®parMeHTapHble
3HaHWA

HenosHble 3HaHuA

CchopMupoBaHHsble,
HO codepxKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

YMeTh: -
KPUTUYECKN
oueHnBaTb
MHpopMauuio,
He3aBnCuUMO OT
NCTOYHUKA,
CaMOCTOATEsIbHO

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
HebonblUne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

JomaluHee
3aflaHune, KpaTKoe
cooblieHne no
Teme,
KOHTPOJIbHbIE
BOMpPOCHI K
nabopaTopHon
paboTe, BONpoCHI K
NPOMeXyTOYHON
aTTecTaumu.
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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

nprobpeTtaTb 1 cUC
TeMaTM3npoBaTb
3HaHus,
apryMeHTMpOBaHH
0 OTCTanBaTb CBOIO
TOYKY 3peHus.

Bnapersb: -
KOHKpeTHOoW
MeTonosiorven n
6a3oBbIMU
MeToAamun couman
bHO-FYMaHUTapPHbIX
ONCUNNINH
Mo3BOJSISOLLNMUN
OCyLeCcTBAATb
peweHne
LLUMPOKOro Ksacca C
3a/a4 Hay4yHo-uccn
efoBaTeNIbCKOro n
npukKIagHoOro
XapakTepa

YacTu4Hoe
BNajeHne
HaBblKaMu

HecuctemaTtnyecko
e npunMmeHeHne
HaBblKOB

B
cncreMaTun4eckom
npnMMeHeHnNn
HaBbIKOB
nonyckarTcs
npobensl

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB

OMNK-1: CnocobeH NPUMeHATb eCTeCTBEHHOHaYy4Hble N 06LLI,EI/IH)KEHeprIe 3HaHWNA, MEeToAbl MaTEMAaTUYECKOro aHaan3sa n
MOLENMPOBaHUA B NPOECCMOHANIbHON OEATEIbLHOCTH

OMNK-1.2 MpuMeHseT NoNy4YeHHble 3HaHWS L1 PelleHns MaTeMaTUYeCKnX n unsnyecknx 3agay, CTpouT MaTeMaTuyeckme
MoLenn XMMUYECKNX NPOLLecCoB, NoJib3yeTCs OCHOBHBLIMU MPUEMamMn n MaTeMaTU4eCKMMN MeTogaMn peleHns 3aaay
3aKOHaMu OU3NKN; HaBblIKaM/ TEOPETUYECKNX U SKCMEPUMEHTaJIbHbIX METOA0B U3YYEHUS XUMUNYECKNX SABJIEHUI

3HaTb: OCHOBHbIE
MONIOXKEHUS 1
MeToAbl ecTecTBeH
HOHaYy4HbIX
ONCLUMMIINH 1
BO3MOX>XHOCTU UX
MCNoJib30BaHUs
npu peweHnn
MPaKTUYeCKNX
3apay B
npogeccnoHanbHo
N NesaTenbHOCTU

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTheNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

YMmeTb:

YacTun4Hble ymeHuns

HenosnHble ymeHns

YMeHnsa nosHeole,

CdopmupoBaHHble

MCNoJsib30BaTb jonyckatTcs yMeHus
MeToabl HebonbLne

hunsnyeckoro owmnbKkmn

MoAenmpoBaHus,

NMPUMEHATb

MeTonbl pU3nKo-

MaTeMaTUYeCKoro

aHanmsa K

peLleHunio

KOHKpPEeTHbIX ecTec

TBEHHOHAY4HbIX U

TeXHU4YeCKnx

npobnem.

Bnapetb: YacTu4Hoe HecuctemaTtuydecko | B YcnewHoe un
HaBblKaMu BNageHne e npuMeHeHue cucTemMaTU4YeCKOM |cuctemMmaTuyeckoe
npencTaBsieHNs HaBblKaMu HaBbIKOB npuMeHeHnn npuMeHeHne
MOJTyYEeHHbIX HaBbIKOB HaBbIKOB
pe3ynbLTaToOB B JonyckawTcs

BUOE KpPaTKUX npobenb

OTYETOB U
rnpeseHTauunm;
MeTogamun
6e3onacHoro
obpalleHuns c
XUMUNYECKUMN
MaTepuanamm c
Y4YeTOM nX
PhU3nYecKux n
XUMUNYECKMX
CBONCTB

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

OMNK-1: CnocobeH NMPUMeHATb eCTeCTBEHHOHaYy4Hble N 06LLI,EI/IH)KEHeprIe 3HaHWA, MeToAbl MaTEMaTUYECKOro aHaan3sa n
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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

MoaoesiMpoBaHNA B I'IpOCt)ECCI/IOHaJ'IbHOPI AeATesIbHOCTU

OlK-1.2 MNMpuMeHseT nosiy4eHHble 3HaHUA 0NA pelleHns MaTeMaTu4Yeckux u pusnyecknx sagay, CTpouT MmaTeMaTuyeckue
MOoLeNn XUMNYECKNX NPOLLeCcCOB, N0Jib3yeTCs OCHOBHbIMY MpYeMaMu U MaTeMaTUYeCKMMn MeToLaMun peLlleHus 3aaau
3aKOHaMUN PU3NKN; HAaBbIKaMU TEOPETUYECKUX U SKCMEPUMEHTAJIbHbIX METOA0B U3YYEHUS XUMUYECKNX SBJIEHUN.

3HaTb: OCHOBHbIE
MOJNIOXKEHUS 1
MeToAbl ecTeCcTBeH
HOHay4HbIX
ONCLUUMJIVH 1
BO3MOX>XHOCTU UX
MCNOoJIb30BaHMS
npu peweHnn
NMPaKTUYeCcKnX
3a4ayv B
npodgeccruoHaibHO
N 0esATenbHOCTHn

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesbHble
npobenbl 3HaHUA

CdhopmMupoBaHHble
cncTemaTmyeckme
3HaHuA

YMmeThb:

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHnsa nosHeble,

ChopmMupoBaHHble

MCMonb30BaTh JonyckaroTcs yMeHUNs
MeToAbl HebonbLne

pur3nyeckoro owmnbKn

MOLenmpoBaHus,

MPUMEHSATb

MeTonbl pU3nKo-

MaTeMaTn4ecKoro

aHanm3a K

peLueHmnto

KOHKPETHbIX ecTec

TBEHHOHAY4YHbIX U

TexXHUYeCcKmnx

npobnem.

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu B/lafeHmne e NMpuMeHeHne cucTemMaTU4YeCcKoOM | cucTeMaTuyeckoe
npeacTaBsieHns HaBbIKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
MOJIyYEeHHbIX HaBbIKOB HaBbIKOB
pesynbLTaToB B JonyckatTcs

BMAE KPaTKNX npobenb

0TYeTOB 1
npeseHTauun;
MeTonamu
6e3onacHoro
obpalleHns c
XUMUNYECKNMU
MaTepuanamm c
Y4YeTOM UX
hursnyeckux n
XUMUNYECKNX
CBOWCTB

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

OMNK-1: CrnocobeH NpUMeHsITb eCTEeCTBEHHOHAYYHble U 0b6LLIENH)KEHEPHbIE 3HaHNS, MeTOoAbl MAaTEMAaTMYECKOro aHain3a u

MoaoesnnmpoBaHMa B N

potheccnoHanbHOM AesTeNbHOCTH

OlK-1.1 JeMoHCTpUpYeT 3HaHWe HOPMYJT M 3aKOHOB MaTEMATUKN, PUSUKN, XUMUN

3HaTb: OCHOBHbIE
phusnyeckue
ABNEHUS,
OCHOBHbIE 3aKOHbI
DU3UKK U XNMNK;
rpaHnLbl NX
NMPUMEHUMOCTN,
npuMeHeHne
3aKOHOB B
BaXXHENLNX
NMPaKTUYeCKnNX
MPUNOXKEHUSAX U
MOLeNMpoBaHNsA B
npogeccnoHanbHo
n NesaTenbHOCTH;
Ha3Ha4vyeHne un
MPUHLWNb
nencTems
BaXXHENLLINX
hUsnyeckunx

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oThefNbHbIe
npobenbl 3HaHUSA

CdopmMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

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

npubopoBs; HOpMb
TEXHUKM
6e30nacHOCTUN Mx
peanvsauusa B
nabopaTopHbIX U
TEXHOJIOrN4eCKMX
YCJI0BUSIX.

YmMmeThb:
MCMonb30BaTh
OCHOBHbIE 3aKOHbI
eCTeCcTBEHHOHAY4YH
bIX AVCLUMJINH B
npogeccnoHasnbHO
n NesaTenbHOCTH;
OCyLeCcTBAATb
MowucK,
KPUTUYECKINI
aHan3 n CuHTE3
MHpopMaLuuu,
NMPUMEHATb
CUCTEMHBIN
noaxon Ans
pelieHuns
MOCTaBJIEHHbIX
3ajay;

YacTu4Hble YMeHnA

HenosHble yMeHnsA

YMeHNsa nosHble,
JonyckatoTcs
HebosnbLne
ownbkKun

ChopmMupoBaHHble
yMeHuns

Bnapetb:
HaBblKaMu
NCcrnosib30BaHNSA
OCHOBHbIX eCTecTB
€HHOHAaY4HbIX 1
o6LLenH)XeHepHbIX
3HaHWA, MeToAamMu
MaTeMaTn4eckoro
aHasnu3a B
Ba)>KHENLNX
NpaKTUY4eCKMX
NPUIOXKEHUAX;
OCHOBHbIMM
MeTogamMun PU3NKo-
MaTeMaTu4yeckoro
aHanu3a onsa
pelweHns ectecTee
HHOHaYy4HbIX
3ajay; npueMamu
rnpaBuJibHON
3KcnayaTauum
OCHOBHbIX
npmbopos n
obopynoBaHuA
COBpPEMEHHOM
du3myeckon
nabopatopuu;
MeTonamMun
06paboTkM N nHTE
prnpeTnpoBaHns
pe3ynbTaToB
3KCNepuMeHTa;
npvemammu
MNCMNOJb30BaHMNSA
MeTOoLOB
husnyeckoro
MOLenMpoBaHUA B
MPOVN3BOACTBEHHOMN
npakTunke

YacTu4Hoe
BllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
aornyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

OMK-1: CnocobeH NpuMeHsTb eCTeCTBEHHOHAYYHbIe U 0OLLEeNHXXEeHepHbIe 3HAHUS, MeTOoAbl MaTeMaTUYeCKOro aHaansa 1
MOAEe/IMPOBaHNS B NPOEeCCMOHANIbHON AeATeNbHOCTH

OlK-1.2 NpuMeHAeT nosly4eHHble 3HaHUA ONA peleHns MaTeMaTUYecknx n pusnyecknx 3agay, CTpoutT MaTemaTu4yeckmne
MOLENN XUMNYECKUX NMPOLLECCOB, MOJIb3YETCH OCHOBHLIMU NpMEMaMn U MaTEMaTUYECKMMUN METOAAMWN peleHns 3aaad
3aKOHaMun PU3NKU; HABbIKAMU TEOPETUHECKMX U IKCNEPUMEHTAJIbHbIX METOAO0B U3YHEHUSA XUMUYECKUX SABIEHNN

3HaTb: OCHOBHbIE

®parMeHTapHble

HenosHble 3HaHuSA

CchopMupoBaHHsble,

CchopmMupoBaHHbIe

JomaluHee
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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
NOJIOXKEHNS 1 3HaHuA HO cofepikalune cncTemMaTU4eckue | 3agaHue, KpaTkoe
MeToAbl ecTeCTBEH oTAefNbHbIe 3HaHWA coobleHmre no

HOHaYy4HbIX
ONCLUMMIINH 1
BO3MOXXHOCTW UX
MCNoJsib30BaHUs
npu peweHnn
NpPaKkTU4eCcKnx
3apay B
npogeccnoHanbHo
N NesaTenbHOCTU

npobenbl 3HaHUSA

YMmeTb:

YacTn4Hble ymeHuns

HenosHble ymeHns

YMeHns nosHeole,

CchopMupoBaHHbIe

MCNoJsib30BaTb jonyckatTcs yMeHus
MeToabl HebonbLne

hunsnyeckoro owmnbKkmn

MoAenmpoBaHus,

NMPUMEHATb

MeTonabl pU3nKo-

MaTeMaTUYeCKoro

aHanmsa K

peLleHunio

KOHKpPEeTHbIX ecTec

TBEHHOHAY4HbIX U

TeXHU4YeCKnx

npobnem.

Bnapetb: YacTu4Hoe HecuctemaTtuydecko | B YcnewHoe un
HaBblKaMu BNageHmne e npuMeHeHue cucTemMaTU4eCKOM |cuctemaTuyeckoe
npencTaBsieHNs HaBblKaMu HaBbIKOB npuMeHeHnn npuMeHeHne
MOJTyYEHHbIX HaBbIKOB HaBbIKOB
pe3ynbLTaToOB B JonyckawTcs

BUOE KpPaTKUX npobenb

OTYETOB U
rnpeseHTauunm;
MeTogamun
6e3onacHoro
obpalleHuns c
XUMNYECKNUMN
MaTepuanamm c
Y4YeTOM nX
PhU3nYecKux n
XUMUYECKMX
CBONCTB

Teme,
KOHTPOJIbHbIE
BOMPOCHI K
nabopaTopHon
paboTe, BONpPOCHI K
NPOMeXXyTOYHON
aTTecTauumnu.

OMNK-1: CnocobeH NMPUMeHATb eCTeCTBEHHOHaYy4Hble N 06LLI,EI/IH)KEHeprIe 3HaHWA, MEeToAbl MaTEMAaTUYECKOro aHaan3sa n

MoaenMpoBaHUA B N

poheCCMOHaIbHON OEeATESIbHOCTHN

ONK-1.1 leMOHCTpUpyeT 3HaHue hOPMYJ 1 3aKOHOB MaTeMaTUKWN, PU3UKU, XUMUN

3HaTb: OCHOBHbIE
dusnyeckue
SABNEHUS,
OCHOBHblEe 3aKOHbI
PU3NKK U XNMNK;
rpaHuLbl NX
NMPUMEHNUMOCTN,
npuMeHeHne
3aKOHOB B
BaXKHEenLWmnx
NMpPakTU4eCcKnx
MPUNOXKEHNSAX N
MOLenMpoBaHUA B
npogeccuoHanbHO
N NesaTeNbHOCTK;
Ha3HayeHune n
MPUHLUWNb
nencreus
BaXKHEenLWmnx
PhUsnyeckunx
npmbopoBs; HOPMb
TEeXHUKN
6e3omnacHoOCTK nx
peanusauuns B
nabopaTopHbIX U

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepXKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

JomaluHee
3aflaHune, KpaTKoe
cooblieHne no
Teme,
KOHTPOJIbHbIE
BOMpPOCHI K
nabopaTopHon
paboTe, BOMpoOCHI K
NPOMeXyTOYHON
aTTecTaumu.
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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

TEeXHONOrNYeCKMX
YCJIOBUSAX.

YMmeTb:
MCronbL30BaTh
OCHOBHbIE 3aKOHbI
€CTeCTBEHHOHAY4H
bIX AUCLUUMNIVH B
npogeccuoHanbHO
N 0eATeNnbHOCTH;
oCyLeCcTBAATb
MOUCK,
KPUTUYECKnin
aHan3 n cuHTe3
MHdopMaLunu,
MPUMEHATb
CUCTEMHBbIN
noaxon ons
peLieHuns
MoCTaBJ/IEHHbIX
3agav;

YacTn4Hble ymeHuns

HenosHble ymeHns

YMeHns nosHeole,
jonyckatTcs
Hebonbline
owmnbKM

CdopMupoBaHHble
yMeHus

Bnapetb:
HaBblKaMmn
MNCMoJib30BaHNS
OCHOBHbIX €CTecTB
€HHOHaYy4HbIX 1
06LLenH)XeHepPHbIX
3HaHWA, MeTohaMun
MaTeMaTu4yeckoro
aHanu3sa B
Ba>KHENLINX
NPaKkTUY4eCKMX
NPUIOXKEHUAX;
OCHOBHbIMU
MeToAamun pu3nKo-
MaTeMaTU4yeckoro
aHanusa and
pelleHns ecTecTse
HHOHaY4YHbIX
3ajay; npuemamm
npaBubHON
3KCMyaTauum
OCHOBHbIX
npnbopos n
obopynoBaHus
COBpPEMEHHOM
husmnyeckon
nabopaTtopuu;
mMeTonamm
06paboTkM N nHTE
prpeTnupoBaHns
pe3yfibTaToB
3KCMepuMeHTa;
npveMammu
MCMnosib30BaHUA
MeTo40B
pur3nyeckoro
MOLEeNNPOBaHNS B
NPON3BOACTBEHHON
npakTuke

YacTu4Hoe
BlageHne
HaBblKaMu

HecnctemaTtunyecko
e NpuMeHeHne
HaBbIKOB

B
cncTeMaTu4yeckom
MPUMEHEHNN
HaBbIKOB
ponyckatoTca
npobenebl

YcnewHoe un
cucTemMaTuyeckoe
npuMeHeHue
HaBbIKOB

OMNK-1: CnocobeH NpUMeHsITb eCTECTBEHHOHAY4YHble U 0b6LLIENH)KEHEPHbIE 3HaHNS, MeTOoAbl MAaTEMAaTMYECKOro aHain3a u
MOLESINPOBAHMS B NPOMECCUOHANIbHOW AeSATEeNbHOCTU

OlK-1.2 MNMpuMeHseT nosiy4eHHble 3HaHUA 0N pelleHns MaTeMaTu4Yeckux u pusnyecknx sajay, CTpouT MmaTeMaTuyeckue
MOoLeNn XUMNYECKNX NPOLLeCcCOB, NoJib3yeTCs OCHOBHbIMY MpYeMaMu U MaTeMaTUYeCKMMnN MeToLaMun peLlleHns 3aaau
3aKOHaMU PU3NKN; HAaBbIKaMU TEOPETUYECKUX U SKCMEPUMEHTAJIbHbIX METOA0B U3YYEHUS XUMUYECKNX SBJIEHUN.

3HaTb: OCHOBHbIE CDparMeHTaprle

MOJIOXKEHUA U
MeTOo/bl eCTeCTBEH
HOHAY4YHbIX
OVUCUUMNIIVH 1
BO3MOXXHOCTU UX

3HaHNA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

JomallHee
3ajaHue, KpaTkoe
coobuieHne no
Teme,
KOHTPOJIbHbIE
BOMPOCHI K
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MnaHupyeMblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HauMmeHoBaHue
pe3ynbTaTbl Hey[oBJIEeTBOPUT | yaoBseTBOpUTEn XopoLio OTJINYHO OLL,eHO4YHOro
OCBOEHMA eNibHO bHO cpepcTBa

KOMNeTeHuuu
1 2 3 4 5 6
MNCMNOJb30BaHMNSA nabopaTopHon
npu peLeHnm paboTe, BONpoOChI K
NpPaKTUY4EeCKMX NPOMEeXXyTO4YHOMN
3ajay B aTTecTauunm.
npogeccuoHanbHO

N 0esaTeNbHOCTU

YmMeTb:

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,

CchopmMupoBaHHbIe

MCMoNb30BaTh JonyckatTcs yMeHus
MeTonbl HebonblLne

husnyeckoro owmnbKmn

MO EeNMpoBaHus,

MPUMEHATb

MeToAbl (PU3NKO-

MaTeMaTU4eCcKoro

aHanm3a K

peLueHuno

KOHKPETHbIX ecTec

TBEHHOHAY4HbIX U

TexXHU4YeCcKnx

npobnem.

Bnapetsb: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BlageHne e NpuMeHeHne CUCTeMaTUYeCKOM |cucTemMaTuyeckoe
npencTaBsieHns HaBblKamMun HaBbIKOB npUMeHeHnn npuMeHeHne
MOJTyYEHHbIX HaBbIKOB HaBbIKOB
pe3ynbLTaToB B jonyckatTcs

BUOE KPAaTKMX npobenb

OTHETOB 1
npeseHTaunin;
MeTonamm
6e3onacHoro
obpalleHuns ¢
XUMUYECKUMU
MaTepuanamm c
y4yeToM ux
PU3NYeCcKux n
XUMUYECKMX
CBOWNCTB

YK-1: CnocobeH oCyLecTBAATb NOUCK, KPUTUYECKWIA aHaNn3 1

peweHna NnoCctaBJ/IeEHHbLIX 3a4a4

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

YK-1.5 Onpepensiet

N oueHnBaeT nocaencTeBna BO3MOXHbIX peLLIEHI/IIZ 3aja4yn

3HaThb: -
nornyeckue
hopMbl 1
npowenypsl,
cnocobcTByOWME
pedekcun no
rnosoay
CcobCTBEHHOM U

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CdopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobensbl 3HaHWA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

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

MbIC/INTENbHON

0EeATENbHOCTW.

YmMeTh: - YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHnsa noJiHble, CchopMupoBaHHbIe
apryMeHTUpoBaHH jonyckatTcs yMeHus

0 hopMmpoBaTb HebonbLne

cobcTBEHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu.

Bnapersb: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu B/lafeHmne e MpuMeHeHne cucTemMaTU4YeCcKOM | cucTeMaTuyeckoe
onpepeneHns HaBbIKamMm HaBbIKOB npUMeHeHNn npuMeHeHne
npakTU4ecKux HaBbIKOB HaBbIKOB
nocnencTsui jonyckatTcs

N3J10)KEHHOr 0 npobensi

peweHna 3aga4un.

YK-1: CnocobeH oCyLecTBAATb NOUCK, KPUTUYECKWIA aHaIn3 1

pelweHna NnoCcTtaBJ/IEHHbLIX 3a4a4

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

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

3HaThb: - ®parmMmeHTapHble HenonHble 3HaHUs | ChopMupoBaHHble, | ChopMMpoBaHHbIE DomaliHee
norn4eckune 3HaHWA HO cofepxxaLlune cucTeMaTuyeckme | 3ajaHuve, KpaTkoe
dopmMbl 1 oTAelbHble 3HaHWA coobueHune no
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pelleHust 3aga4u.

MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynooBJIeETBOPUT | yaoBneTrsoputen XOopoLio OTJINYHO OL,eHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa
KOMMNEeTeHuuu
1 2 3 4 5 6

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

YK-1: CnocobeH ocyLecTBAATb MOUCK, KPUTUYECKUIA aHaNn3 1
peleHnsa NoCTaBAEeHHbIX 3a4au

CUHTEe3 NH(pOPMaLUN, NPUMEHATb CUCTEMHBIN Moaxon ANns

CNoCcobHOCTb K
pednekcumn no
rnoesoay

cobCcTBEHHOM 1
MbIC/INTENbHON

pelleHnst 3aga4u.

neATesIbHOCTI.

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

nHpopmaumm ¢ ownbkmn

TOYKN 3peHns

BPEeMEeHHbIX 1

MPOCTPaHCTBEHHbI

X YCNOBUN NX

BO3HWKHOBEHUS.

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

MN3J10)KEHHOro npobensl

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

3HaThb: ®parmMeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE OomawHee
-ocobeHHOCTU 3HaHuA HO codepxKaluune cucTtemMaTuyeckme | 3apaHue, KpaTkoe
CUCTEMHOIO 1 oTAesbHble 3HaHWA coobuieHmne no
KpUTUYeCcKoro npobenbl 3HaHUA Teme,
MbILUIEHNSA U KOHTPOJIbHbIE
OEeMOHCTpUpoBaTb BOMPOChI K
rOTOBHOCTb K nabopaTopHon
HeMy;- nornyeckme paboTe, BONPOCHI K
hopmMbl 1 NPOMeXyTOYHON
npouenypsl, aTTecrauumu.
O0EeMOHCTpUpoBaTh

7.3. Tunosble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuanbl, HeoOXxoauMble 417 OUEHKHU
3HaHUN, ymel-mﬁ, HaBbIKOB U (MN1M) oNbITa AEATEeNIbHOCTHU, XapaKTepu3ylouwux 3Tanbl
cbopmupoaal-ma KOMMNEeTeHLUUNn B npouecce ocsoeHusn oGpasoBaTeanoﬁ nporpamMmmbli

1. Booopon n ero coeguHeHns

Tembl poknapos
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2. Bona n ee bnonormnyeckoe 3HavyeHue.

3. CoeaunHeHuns cepebpa 1 3050Ta.

4. ANIOMUHWIA N ero coeguHeHus.

5. Meob n ero coegnHeHUs.

6. XKn3Hb n gesatenbHocTb .. MeHpoeneeBa. Posb XXeHLWWUH B XUMUMN.

7. Mepuognyecknin 3aKoH 1 CTpOeHMe aToMa.

8. XKn3Hb n gesatenbHocTb M.B. JlJomoHOCOBaA.

9. Posnb HeopraqueCKoVI XUMNN KaK HayKn B Pa3BNTUN XNMUNHECKNX TexHoI0rnn.

10. Pa3BuTNE HEOPraHNYECKOM XUMUM 3a pyberxkom.

11. NpumeHeHne yaoobpeHnin ¢ y4eTom noTpebHOCTN pacTeHUn.

12. XmMunsa «rops4mx» aTOMOB.

13. XvMuna BbICOKNX CKOPOCTEMN.

14. BoicoKOTEMMepaTypHas XUMUNS.

15. YAbTpaMuUKpoxmmus.

16. Pegko3eMesbHble 3n1eMeHTbl. CUHTeTUYeCKne 3N1eMeHThI.

17. Ta>kenble MeTaJibl U UX BAAUAHMNE HA PaCTEHUA N XKNBOTHbIX.

18. OcHOBHble NpencTaB/ieHNA KBAaHTOBOWN MEXaHUKN.

19. NcTopusa nosABneHUs KapaHaalwa (yrnepon).

20. MeTannonosiMMepHble MaTepuabl.

21. KoopavHaunoHHasa Teopus Anbdpena BepHepa. KoMnnekcHble coeguHeEHUs B HayKe U TEXHUKE.
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22. 3Ha4yeHne eCTeCTBEHHOW PaAN0aKTUBHOCTU B XXU3HUN PACTEHUN U XKNBOTHbIX.

23. NccnepoBaHme CBOMCTB XPOMa U €ro coeanHeHun

24. NccnepoBaHMe COBMECTHOMO 3J1IEKTPOBOCCTAHOBAEHNE raflOIMHUA U KPUOJIUTA B raloreHnaHbIX
acrJiaBax.

25. UccnepoBaHue cnocoboB BBeaeHA 6e/1KOBbIX KOMNOHEHTOB B CUHTETUYECKNI MOJANU30MNPEH.

26. WccnepoBaHMe 3N1eKTPOJANTOB KaAMUPOBAHMNA CTaan U APYIrUX METaJI0B.

27. WccnepoBaHMe 3NE€KTPOXUMUYECKOr 0 MOBEAEHNA MOHOB CaMapusa B XA0PUAHbBbIX U XJ10PULOHO-
dTOPUAHBLIX pacnjaBax.

28. VcTopus OTKPbLITUSA PEOKUX XUMNYECKNX JIEMEHTOB.

29. WcTopusa nonyyeHms LMHKaE, ero XMMmnyeckme CBOMCTBa U MPUMEHEHWE LINHKA B
OPOMbILLUIEHHOCTMW.

30. UcTopua noayy4yeHnsa aatoMUHNUS, €ro XMMNYEeCKe CBONCTBA U MPUMEHEHME B NPOMbILLIJIEHHOCTM.

31. 3Ha4yeHne XMMNN B CO3L4aHUN HOBbIX MaTepunanos, KpaCVITeJ'IeI7I N BOJIOKOH.

32. Yrnepoa. AnnoTponHbie MoaANdUKaALNNA.

33. OunosbHbIN MOMEHT MOJIEKYJ1bl U CBA3W.

34. JucnepcHble CUCTEMbI, 3EKTPOANTLI, PH NoKa3aTenb.

35. Bofa B XXU3HM YenoBeKa, TEXHNKE U CeNbCKOM X035ANCTBE. DKOJI0rns BOAbI.

36. dneKTpoxmMmyeckas Kopposus, crnocobol 6opbbbl C He.

37. NpoTeKTopHasa 3alinTa OT KOPPO3UN.

38. Jlerkue KOHCTPYKLUWNOHHbIE MaTepunasbl: CrJjlaB Ha OCHOBE aJIloOMUHNA.

39. HoBble MaTepuasibl Ha OCHOBE MNMOJINMEPOB.

40. Nlakn v KpaCKW - pasHOBNAHOCTW ONCMEPCHbIX CUCTEM.
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41, XvuMuna BelecTsa B KOHOAEHCMPOBAHHOM COCTOSHUN,

42. NCTOYHUKW N BUAbI 3arpA3HEHNS aTMOCHEepPHOro BO34yXa.

KOHTpO/sibHbIe BONPOCHI U 3a4aHUA ONA NPAKTUYECKUX 3aHATUNA

1.0CHOBHbIE MOHATUA N 3aKOHbI XUMUU. ATOMHO-MOJIEKYISpHas Teopus.

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

3. PacyeTbl macchl, o6bema, Kosim4ecTBa BeLecTBa 1 YMcaa YacTumu.

4. PacyeTbl N0 XMMNYECKUM (popMYyJiaM U YPaBHEHUSAM.

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

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

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

8. CTpoeHue aToMa.

9. XmmMmnyeckas cBa3b.

10. XapakTepucTuKa 3J1IeMEHTa MO MOJIOXKEHUIO B MEPUOANYECKON CUCTEME.

11. 3J'IEKTpOHHbIe KOHqI)I/IpraLI,VIVI aTomMOB B OCHOBHOM (HOpMa}'IbHOM) 7 BOB6y)KJJ,eHHOM COCTOAHNAX.

12. Tun n cxema 06pa3OBaHI/IF| XUMNYECKOW CBA3KN B 6I/IHaprIX coegnHeHmnAx.

13. 3aKOHOMEPHOCTM NPOTEKAHNSA XUMNYECKOW peaKkLni.

14. Pac4eT No TEPMOXNMNYECKOMY YPaBHEHMUIO.

15. CKOpOCTb XUMUYECKON peaKkLumn.

16. XnMmnyeckoe paBHoBecue, npuHuun Jle WaTtense.

17. OnpepeneHne KOIMYECTBEHHOIO COCTaBa pacTBopa (MaccoBas [0/ pacCTBOPEHHOrO BELWECTBa;
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MOJIApHafd, SKBUBaJZIEHTHaA N MONAJIbHa4A KOHLI,eHTpaLI,VIVI).

18. Pac4eTbl N0 ypaBHEHUIO peakunn C yH4acTuUeM pacTBOPOB 3a4aHHOIo CocTaBa.

19.PacTBOpPbI 3/1I€KTPOJINTOB.

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

21. YpaBHeHNs rngposaunsa conen.

22. KoMmnnekcHble coegnHeHns. Peakunm komniekcoobpasoBaHus. KoopanHaunoHHaa Teopusa A.
BepHepa.

23. Tunol KOMI‘IﬂGKCOOGpBBOBaTeﬂeIZ U NuraHgos, KOOpAMHaLUMOHHOe 4Ynco. HoMmeHKNnaTypa
KOMMJIEKCHbIX COeaUHEHNN.

24. OBP. 2neKTpoXmMmnyeckme aBreHus.

25. CocTaBrsieHne ypaBHEHUN OKNCIINTENbHO-BOCCTAHOBUTESIbHBIX peakLui.

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

27. Cxembl 2/1EeKTPOJZIN3a paCTBOpPa 1 pacrJlaBa 3/1€eKTPOJINTOB C UHEPTHLIM NN PaCTBOPUMbIM
aHOAOM.

28. ObLimne cBoNCTBA METaIJIOB: TUMbl KPUCTAI/INYECKUNX PELLETOK, XMMUYECKNEe CBONCTBA.
XuMmnyeckme CBOMCTBa METAJIIOB FaBHbIX U MOBOYHbLIX NoArpynmn.

29. Koppo3usa meTtannos n crnocobul 6opbbbl € HeR.

KoHTponupyowmne Mmatepuasbl N0 AUCLUANIINHE

Bornipocel no teme: «CTpoEeHnE aToMa v NepuoandecKmnii 3aKoH»

1. MoHATMe 06 aToMe.

2. CtpoeHue agpa. N3oTonbl.

3. MpUHLMN KBAaHTOBOW MEXaHUKWU:
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HeonpeneneHHoCTH,

OBONCTBEHHOW NpuMpoabl 3N1EKTPOHa;

KBaHTOBOMN SHeprmn,

HanMeHbLUen Heprun.

4. KBaHTOBbIE YMC/A, XapaKTepuM3yloLlme COCTOSTHUE 3JIEKTPOHa B aTOMe.

5. MHOrosneKTpoHHbIE CUCTEeMbI: NpuHUMN Naynun, npasunno NyHaa, npaBuio Kne4ykoBCKOro.

6. 3anonHeHne INIEKTPOHHbIX obosnovyek aTtomoB I'IepI/IO,D,I/I‘-IECKOI7I CnNcTteMmbl.

7. Mepuognyecknin 3akoH aniemeHToB .. MeHaeneesa. lNeprnogmnyeckas cnctema Kak
ecTecTBeHHas Kiaccupmkaums a/ieMeHTOB.

- bopMyIMPOBKA 3aKOHa;

nepuoabl, Fpynnbl, NOArpynmbl. I3MeHeHne CBOMCTB 3/1IEMEHTOB B Nepuoaax u rpynnax.

XapaKTepucTuka s-, p-, d-a/IeMeHTOoB.

aHeprmna noHm3auumn. CpO,EI,CTBO K 2J1EKTPOHY. 3J'IeKTp00TpI/ILI,aTeJ'IbHOCTb

Mepa XUMNYECKOW aKTUBHOCTU 3J/1EMEHTOB.

Obpa3zel TeCToBbIX 3a4aHN 4J151 CAMOKOHTPOJIS CTYAEHTOB

Tema: «CTpoeHue aToMa U Nepuoanyeckuii 3aKoH»

1. TONbKO KUC/IOTHbLIE OKCUAbI 06p83y}0T 3/1eMeHThbI pAda

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

2. XumMmnyeckoe B3anMoaencTBmne BO3MOXXHO Mexay Bewectsamu 1) H20 u SiO2; 4) H2S04 n SO2;

2) Al203 n NaOH; 5) CuS04 n HCI; 3) NaOH un Ca0;

3. KoH(urypauma BaneHTHOro CJsiof BaHaausda, pacnosioxxeHHoro B IV nepuoge 5 B rpynne
nepuoandyeckon cuctemol anemeHToB .. MeHoeneesa
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1) ...5s2 5p2; 2)..4s2 4p3; 3)...4d25s2; 4)..3d34s2; 5)...4s52 4p5.

4. Yncno HENTPOHOB B M30TOME LIMHKA C OTHOCUTE/IbHOWM aTOMHOM Maccon 70 paBHO

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

5. [1Ba anleKTpoHa Ha 4s-noAypoBHE B OCHOBHOM COCTOAHMW UMEIOT 1) MarHun, Kasabuuin n Kanui; 2)
KanbUnin, CKaHAWN, CTPOHUWA; 3) MarHuUn, KanbUnUn N CTPOHUMNW; 4) Kanun, Kaabuuin, cCkaHgun; 5)
aproH, Kanumn, KanbLuun.

6. Cpeau nepevyncineHHbix 3J1eMeHToB HanbonbLLUNA aTOMHbIN paanyc umeeT: 1) bepunnnin 2) dTop
3) anTun 4) HaTpui 5) marHunn.

7. 2nemeHT c Haubonbluen 3/1eKTpoOoTpMLUaTENbHOCTbLIO 3TO ... 1) Bogopoa, 2) yrnepon, 3)
kucnopog, 4) a3oT, 5) HaTpun.

8. OcHoBaHUSAMK ABAAKOTCHA rngpokcmabl psga snementoB 1) C, Si, Se; 4) Cr, Zn, As; 2) Mo, Te,
Bi; 5) Na, Ca, Mg; 3) V, Zr, Ni.

Bonipockl no teme: « OCHOBHbIE MOHATUSA O XVUMUYECKOW CBS3N»

1. NMoHATME XUMUNYECKOWN CBA3N.

2. MapamMeTpbl CBSA3N:

- OHeprmsa Cceda3n,

- ONINHa CBA3WU,

- BaJIEHTHbIE YT Jibl,

- pacnpepneneHue 31eKTPOHHOW MJOTHOCTM.

3. CBonCTBa CBSA3MU:

- HaCblLLaeMOCTb,

- rmbpuansaumns;

- HanpaBJIEHHOCTDb;
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- NONAPU3YEMOCTb.

4. Tunbl cBA3A:

- KOBaJlIeHTHasA,

- NOHHaA,

- MeTaJuin4yeckasd.

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

1. 3anuwmnTe NOSHYIO N KPATKYIO 3JIeKTPOHHYI0 DOPMYJibl XMMUYECKOr0 3JIeMeHTa, CoAep Kallero
25 3/1eKTPOHOB B 3/1IeKTPOHHON 060/104Ke.

2. 3anuwnTe NOSHYI0 U KPaTKYI0 3JIEKTPOHHYIO (hOPMYJibl XMMUYECKOro 3J1eMeHTa, cogep xallero
38 3/1eKTPOHOB B 3/1IEKTPOHHOWN 060104Ke.

3. 3anuLnTe MOJIHYIO U KPATKYO 3JIEKTPOHHYIO (POPMYJIibl XMIMUYECKOr0 3/IEMEHTA, COAEPKALLEero
79 3N1eKTPOHOB B 3/IEKTPOHHOW 060os04Ke.

3agauu ro teme: «llepnoandecknii 3aKoH n nepuoanydeckas cucrema [j..MeHgeneesa»

1. PyKoBOAOCTBYACb TOJIbKO MOJZIOXKEHNEM XMMWYECKOro 3J/ieMeHTa B MNepunoamnyeckon cucteme,
HanMLWKWTe KPaTKY U NOJIHYIO 3JIEKTPOHHbIe hopMy bl cneanyowmx 31eMeHToB: Ne54, Ne26, Ne68.

2. Pacnonoxute B pad nNo BO3pacCTaHUIO a)aTOMHbLIX paguycoB, 6) anekTpooTpuuaTeslbHOCTH,
B)MeTasIM4eCcknx CBONCTB cnepytoline anemeHTsl: S, Se, Te, Po.

3. [aliTe XapakTepUCTUKY MPeaSIoXKEHHOr0 3/IEMEHTa Mo C/IeAYIOLWEMY MJIaHy:

lMnaH XapPakKTePUCTUKN XUMNYeCKOro 3JieMmeHTa n ero coeNHEHW Ha OCHOBE AaHHbIX CTPOEHNA
aroma:

1. XuMuyeckum cuMBONT WU Ha3BaHWe 3nemMeHTa. OTHoCcuTeNnbHass aTOMHAs Macca. ATOMHbIN
(nopsapkoBbIN) HOMep.

2. CTpoeHme aTOMa XMMMN4eCKoro ajieMeHTa:

a) 3apan  A4pa aToMa, HUCA0  MPOTOHOB, YWUC/IO0 HEWTPOHOB Haubosnee yCTOMYMBOroO,
pacnpocTpaHeHHOro n3oTona;
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6) obLiee Yncno 3NeKTPOHOB;

B) 3N1€KTpOHHasa hopmyna;

r) BaJleHTHbIE 3J1EKTPOHDbI.

3. MlonoxeHne snemMeHTa B I'Iepmop,mquKoM cncreme:

a) HoMep nepuoga n rpynn.l;

6) rnasHasa nan nobo4vHasa noarpynna.

O6ocHOBaTb NOJIOXKEHMe dneMeHTa B lNepuognyeckom cucteme.

4., CBOWCTBa aTOMa 3JIeMEeHTa:

a) MeTaNJIn4ecKkmne nam HemeTalsIn4yeckune,;

6) BOCCTaHOBUTEJIbHbIE UM OKNCINTE/IbHO-BOCCTAaHOBUTEbHbIE (COCTaBUTb YpaBHEHWNA npoLueccos
OKWUCJIEHNA NN BOCCTAHOBNIEHUS U OKUCSIEHUNS);

B) onpenesinTb BCe BO3MOXHble BAaJIEHTHOCTU U CTEMeHN OKUCNeHUdA: rpaduyeckoe |/|306pa>KeH|/|e
BaJIEHTHOro CJiod B HOPpMaJibHOM " BOBﬁy)K,EI,eHHOM COCTOAHNAX.

3anaumn no teme: «OCHOBHbLIE MOHATUS O XUMUYECKOW CBS3U»

1. OnpepenuTe CTENeHN OKWUCJIEHUS Ka)XKAOro 3JieMeHTa B C/efyllmX MOJIeKysax U WOHax:
K2Cr4013 (TeTpaxpomaT Kanusda), H4Re209, Ca3(P04)2; NalOW12041 (gnnapaBosbdpaMaT-nUoH);
(MnO4)-; (W7024)60 (napaBonbpamaT-uoH). ObpaTuTb BHMMaHMe Ha pacyeT B NH4NO3
(paccuymTaTh OoTAENbHO UOH (NH4)+ 1 (NO3)-. U3o0bpa3uTte CTPYKTYpPHbIE (hOPMY bl AaHHbLIX MOJIEKY N
N NOHOB.

2. OnpenennTe, Kakne CTerneHn OKMCIEHNS BO3MOXXHbI A5 repMaHus. Noka)kute nx obpasoBaHue.
OnpenennTte, Kakue M3 CTeneHen okucneHus byayT Haumbosee yCcTOMYMBBLI: @) ONA 3JIEKTPOHHO-
B036Oy>XAEHHOIro coCcTosIHMSA; 6) AN OCHOBHOIMO COCTOSIHUSA.

3. MokaxKnTte, B Kakux ns npmeeneHHbix monekyn (CsCl, SO, 02) xuMmmnyeckas cesizb byaeT:

a) KoBaJleHTHOW HenonspHon; 6) KoBasneHTHOW NONAPHON; B) MOHHOW. OB6OCHYTe CBOM OTBET.

3agaym rio teme <<3Hepl’eTMKa N KNHEeTUKa XMMn4eCckKnx rijpoLjeccos»
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1. Boiyucnntb TennoTy cropaHusa CO B kk/M3. a3 copgepXxuT 10% Heroptoymnx npnmecen.

2. PaccynTtaTtb B KIOXX/MOb U3MEeHeHMe 3HTanbnnu ha3oBoro nepexona.

H20(kp) ® H20(x), H20(r) ® H20(x).

3. BblumcanTbe TennaoTy cropaHusa rasa B KIA>x/M3, coctosawero m3s 40 % CO kK 60 % H2 npwu
HOpPMaJibHbIX yCN0BUAX. Boga obpasyeTcs B razoobpa3HOM COCTOAHUN.

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

5. Bbluncnntb TensaoTy ha3oBOro nepexona rpaduta B asiMas, eCcsin U3BECTHO, YTO CTaH4apTHas
3HTanbnua obpasoBaHma CO2 u3 rpagurta paBHa: DH°06p. = -393,5 kIx/Monb, cTaHOapTHas
3HTanbnusa obpasosaHusa CO2 n3 anmasa paBHa: DH°0b6p. = -395,4 k[)x/Monb

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

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

8. MNpu Kako TemMnepaType HaCTYyNUT TEPMOANHAMMYECKOE paBHOBECUE B CUCTEME:

CuO(kp) + H2(r) ® Cu(kp) + H20 (x)?

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

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

10. CKonbko Tenna BblaenuTcsa npu cropaHnm 38 r CS2 B ypaBHeHUU peakumm: CS2(r) + 302(r) =
CO2(r) + 2502(r)?

3agaym rno teMmam «OCHOBbI XUMNYECKON KUHETUKN. XUMNYECKOE paBHOBECUE»

1. CkopocTb peakumm npu Temnepatype 60 °C paBHa 1 Moab/A. BblYMCANTL CKOPOCTb 3TOW peakuumn
npu 30 °C, TeMnepaTypHbIN KOIDPULIMEHT paBeH 3.

2. Ha CKO/IbKO CpayCoB HY>XHO YBENNYUTb TemaepaTtypy, 4Tobbl CKOPOCTb peaKkumn Bo3pocna B 27
pa3? TeMmnepaTypHbIN KOIDADULNEHT paBeH 3.

3. Mpu TemnepaTtype 30 °C peakuma npotekaeT 3a 25 MUHYT, Npu 50 °C - 3a 4 MNHYTLI. PaccynTaTb
TeMnepaTypHbI KOIDDULINEHT.
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4. Bo CKOJIbKO pa3 HY>XHO YBEJINYNTb KOHLIEHTPaLIMIO BOAOpOoAa, YTOObl CKOPOCTb peakuum Mexay
BOJOPOJAOM N NOAOM BO3pPOCsaa B 3 pa3a?

5. BblYUCAUTb CPefHIO CKOPOCTb peakuumn: A + B_= 2C.

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

6. BO CKOJIbKO pe3 YBEJNYUTCA CKOPOCTb peakumu npu noBbileHnn TemnepaTtypbl oT 150 °C go
200 °C, ecnm npu noBblileHX TemnepaTypbl Ha 10°C CKOPOCTb peakuun yeenmyunaack B 3 pasa?

7. Mpun Temnepatype 20_°C peakumnsa npoTekaeT 3a2 MUHYTbl. KakoBa MPOAOSIKUTENbHOCTbIT O
peakuuun nNpu a) Temnepatype 0°C, 6) Temnepatype 50°C? TemnepaTypHbIA KO3DHULMEHT paBeH 2.

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

9. Kak N3MEHUTCS CKOPOCTb MPSAMON peakuun Npu yBeanyeHn KOHLEHTPALIUK a30Ta B Tpy pa3a?

N2 + 02 ® 2NO.

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

11. Kak nosnusgeT yeBenundeHne P u T Ha cMelleHe paBHOBECUS B cUCTeMax

2502 + 02 ® 2S03 + Q, DH <> 0;

4HCI + 02 ®2CI2 + 2H20 + Q, DH < 0;

2H20 ®2H2 + 02 -Q7?

12. B KakoMm HanpaBJIEHNN CMEeCTUNTCA 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 NOoBbILLIEHUWN NaBNEHUA,

6) Npu NOHMXXEHNX TeMNepaTypbl;
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B) npun yBeanv4eHnm KOHUEeHTpaunn NCXoaHbIX BeleCTB, KOHEeYHbIX NMPOAOYKTOB peaKuunn,

r) OpY YMEHbLIEHNN KOHLUEHTPaLMK pearnpyouinx seuecTts?

3agayqu rno Teme: «PacTBOPbI Y MX XapaKTePUCTUKa»

1. CKoIbKO MUANMANTPOB 85 % pacTBopa CEPHOM KNUCNOTbl C MJIOTHOCTbLIO 1,77 /M HY>XXHO B3STb
onsa npurotosnennsa 12 n 10 % pactBopa € nAoTHOCTbO 1,066 r/mn?

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

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

4. Ha CKONbKO rpagycoB nsMeHseTcd tsamepsaHuna v tkuneHnsa pacteopa sTuneHrnmkons C2H602,
cogepxawero 8 100 mn Boabl 4 mona?

5. CKoNbKO rpamMMoB 3TuneHrnmkonsas C2H602 Hano pacTBOopuTb B 5 N BoAbl, 4TOObI pacTBoOp
3amep3an npu - 20 °C?

6. Kakne uns nepevyYncineHHbIX BeLlleCTB ABJAKTCA CUNIbHbBIMW 3NeTPOJINTaMU: TUAPOKCKUO Medwn,
CaXap, YKCYyCHaa KNCJI0Ta, COoJidHadA KUC/N0Ta, r’mapokKcng Kannms, cyan)aT KaJllbuuna, HUTpaT mtna?

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

8. OnpepennTe, BbiNaZeT 1M OCaflOK, €CNK CMeLllaTb pacTBOPbI:

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

2) Ba(NO3)2 n K2S04? HannwuTe NOHHO-MONEKYISpHbIe peakLuu.

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

4) AgNO3 1 KI? Hanuwmnte MoOHHO-MOJIEKYNISIPHbIE peaKLuun.

3aga4yu ro teme: «KoOMrjaeKCHbIE COeaNHEHUST»

1. HanucaTtb q)OpMyJ'Iy KOMIMJIEKCHOIo coeanHeHunsd, NoJly4eHHOro U3 cnegyrumnx sewecTB:

NaF + AIF3 ®

2. OnpepnennTb 3apsaa M KoopanHaLMoHHOe Yyncio B coeamHeHunn: [Fe3+(CN)6]x.
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3. Ha3BaTb KoMnaekcHoe coeaunHeHune: K4[Fe(CN)6].

4. HanucaTb YypaBHEHWE [OUCCOLUMALWM  KOMIMJIEKCHONO COeAVHEHUS U Bblpa)keHne KHecT:
[Ag(NH3)2]Cl.

5. 3aKOHYMTb YpaBHEHME peaKLunm 1 3anmcaTb ero B noHHoMm Bupge: K3[Fe(CN)6] + FeS0O4 ®

6. HanucaTtb hopMyy KOMMJIEKCHOrO coeanHeHUs: TeTpaHuTpuToanxnopoupuaaT (ll) kanns.

7. KaTUOHHBLIM KOMIMJIEKCHbIM COeJNHEHNEM ABNAETCSH ...

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

9. Ha3BaHuto «xJiopua neHTaakBaxJsiopoxpoma (Ill)» cooTBeTCcTBYET hopMmyna...

1) [Cr(H20)5NH3]CI3; 2) [Cr(H20)4CI2]Cl; 3) [Cr(H20)5CIICI2; 4) [Cr(H20)3CI3]; 5) Na3[Cr(OH)6].

3angayu rno teme «OKUC/INTESIbHO-BOCCTaHOBUNTE/IbHbLIE MPOLIECCHI U X XapaKTEPUCTUKA»

YpaBHATbL peakuum MeTonoM 3/1IeKTPOoHHOro banaHca, onpegenntb Tun OBP.

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

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

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

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
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3anayu rno teme «3J1IeEKTPOJIN3 pacTBOPOB U PacriaBoB»

1. CocTaBUTb CXeMy 371eKTPoM3a pacTeopa ZnS04: a) c yrosibHbIM aHoA0M, 6) C MeaHbIM aHOAOM.

2. [MoyeMmy LenoYHble MeTassibl Hesb3A MNOJIYYUTb 3/IEKTPOJZIN30M PacTBOPOB KX conen? OTeeT
MOTMBUPOBATb NMPMNMEPOM 3J1EKTPOJIN3a PaCTBOPOB.

3. CocTaBnUTb CXeMy 3J1IeKTPOJIM3a pacTBopa 1 pacnnaasa MnCl2.

4. CoCTaBUTb YpaBHEHNA NPOLLECCOB, NMPoTEKaLWmMX npu anekTponanie pacrniasos NaOH un NiCl2 ¢
HepaCTBOPUMbIMU 3IEKTPOLAMMU.

5. CocTaBnTb CXeMbl 31eKTposn3a BoaHbIX pacTBopoB HCl n Pb(NO3)3 c »xenesHbiM aHO4OM.

3agayu rno Teme «Koppo3uvisi MeTassioB»

1. Kakune npoueccbl NONAyT Ha 3/1eKTpoAax rajibBaHN4YeCKOro 3/ieMeHTa NMpu KOPPO3nm XXene3Horo
JINCTa Ha Bo3ayxe?

2. Kakue npouecchl nonayT Ha 31eKTpoAax rajisBaHUYeCKOoro s3/ieMeHTa, paboTatollero Ha Bo3ayxe
NpPY KOPPO3UK XKEeNe3HOoro IMCTa C MeHbIMU 3aKnenkammn?

3. CocTaBUTb CxeMy rajbBaHMW4YeCKOro ssiemeHTa, obpasylolierocsa npu Koppos3vu peTtanen u3
cnnaBsa Xesesa ¢ genonsgpusaTtopom: H20 + SO2.

4. B KakoM CJly4ae Koppo3us xenesa byneT npoucxoaunTb BbiCTpee: MpyU HapyLUEHUN MOKPbITUS
JIY>KEHOr0 UM OLIMHKOBAHHOI 0 Xene3a? MNpuBecTu cxeMy paboTbl MUKpPOrasibBaHoMap.

5. CocTaBbTe SJ1IEKTPOHHbIE YpaBHEHNA NPOLECCOB KOPPO3nn XKeJie3a, Haxogdaulerocqa so BJIaXKHOM
BO34yXe B KOHTAaKTe C XPOMOM.

6. Kakume npoueccbl NONOYT Ha 3/1eKTpoJax raJibBaHNUYECKOro 3JlIeMeHTa Mpu KOppo3umn
HMKENIMPOBAHHbLIX AeTaJsiell C KNCJIOPOAHbLIM AenofsSpnu3aTopoM Npu HapyLLUEHUN NOKPbLITUA?

7. CoCTaBUTb CXeMY rajibBaHN4YeCKOro 3JeMeHTa, obpa3yowerocsi NpyM KOppo3nn cnsiaBa UUHKa C
Menblo. [lenonapnsaTopoM CnyXuT anektponuTt: H20 + CO2.

8. CocTaBuTb CXeMy rajsbBaHM4Ye€CKOro ajsieMeHTa, pa60Ta|ou_|,ero npm Koppo3nn OUMHKOBaAHHOIO
Kenesa C KUC/IOPOoOHbIM Aenonfapu3aTopoM. HanmncaTb ypaBHEHUA NPOLLEeCCOB Ha 3/1eKTpohax.

9. Kakue npouecchl MoiayT Ha 3JIeKTpodax raJibBaHU4YeCcKoro 3jemMeHTa, paboTatlulero npu
KOPPO31KN NPOTEKTOPA Ha CTaJIbHOM Kopnyce?
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10. Kakme npoueccbl nomayT Ha >3/eKTpodax rasbBaHMYECKOro 3JIeMEHTa nMpu KOoppo3un
CBUHLOBOro Kabensa noa pencremem 6ayxaawoLWwmx TOKOB?

3apgayu no Teme «ObLyme cBovicTBa MeTasisioB"

1. CoCcTaBUTb 3NEKTPOHHYI0 (hopMysly MapraHua. OnpenennTb BaJIEHTHOCTb U CTENeHb OKUCSIEHUS.
Ha ocHOBaHWM BaJIEHTHOCTM COCTaBMTb (DOPMYJbl OKCUMAOB M FrMApoKCcuaoB Mn. OnpepenvTb UX
KWCJIOTHO - OCHOBHOW XapaKTep.

2. Kak nget pactBopeHune marHms B kmcnotax HCl, HNO3(pa36.)? HanucaTb ypaBHEHUE peakuun.
O6ocHoBaTb KoahdunumeHTbl. PaccuntaTth DG peakuunin. YKa3aTb HanpaBieHHOCTb NPOLLECCOB.

3. HanucaTb peakuyuio, NoATBEPXKAAOLW YO OCHOBHble cBOMCTBa MnO.

4. 3aKoH4YNTb ypaBHeHne peakuumn: CoCI3 + SnCl2 ®. YpaBHATbL METOAOM 3/IEKTPOHHOro 6anaHca,
onpegenuTb TN OBP.

5. HanucaTtb peakuwuto B3ammopencteus: [Ag(NH3)2]ClI + NaOH ®. 3anuncatb €é B MOHHOM BUAE.
Ha3BaTb KOMMAEKCHblE COeOVHEHUs, onpepennuTb  3apad  KoMmrsiekcoobpaszoBaTensa mu
KOOPONHALUMOHHOE YNC/I0 AaHHbIX COeAVHEHUA.

6. C BOAOW B3aMMOAENCTBYIOT Npu 06bI4HbIX YC0BUAX 1) BCe MeTannbl; 2) MeTannbl, obpasyowme
aM@OTEepHbIe OKCUAbI; 3) LWenoYHble MeTannbl; 4) MeTannbl, CTOsIWME B /IEKTPOXUMUYECKOM paay
Hanps>XeHWn MeTasnsIoB Npasee BOAOPOAA; 5) MeTannbl, obpasyoLime 0CHOBHbIE OKCUAbI

7. MNpouecc oKNCNeHns onuceiBaeT nosypeakuus

1) MnO4- - Mn0O2; 2) 2I- » 12; 3) Sn+4 —» Sn+2; 4) H202 - H20; 5) Al+3- AIO.

8. MpoayKTOM B3anMoOeNCTBUSA KOHLUEHTpMpOBaHHON H2504 co CBMHLIOM ABIAIOTCS

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

9. CxeMa, BbiparkaloLLaa B3auMoaencTBmne xenesa c pasbasneHHon H2S04

1) Fe + H2S504 - FeS0O4 + H2;

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

3) Fe + H2S04 - Fe2(S04)3 + H2;

4) Fe + H2504 - FeS0O4 + SO2 + H20;
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5) Fe + H2S504 - Fe2(S04)3 + H2S + H20

3anayu ro Teme: «3nemeHTbl 1-2 rpynn NC - wenoYHbIe U LLEN0YHO-3eMesIbHbIE MeTasl bl. ObLas
XapaKTePUCTUKA, XUMUNYECKNE CBOUMCTBA, Cr1ocobbl MoslyHeH s, HaxXOX4EHNE B rIpnpoLe»

1. Bepvmnvuh He OTHOCUTCA K Weso4Ho3eMes/ibHbIM MeTaslJ1aM, T.K.

a) CBONCTBa ero rmapokcnaoB OTJ/IMHaAlOTCA OT CBONCTB rmapokcnaoB LWesio4HO3eMeJlbHbIX
MeTannos; 6) aenaeTca nepexoagHbiM MeTalJ1oM; B) OTHOCUTCS K HEMETAaJIsIaM; ) UMeeT HebonbLloe
HYNCNO 3JIEKTPOHHbIX C/10€EB; 0) OTHOCUTCS K WEeNI0YHbIM MeTaJslsiaM.

2. MpoaykTom B3auMoOencTeusa 6epunnms c pacTBOPoOM rMAPOKCUAA HAaTPUS ABASETCS

a) xnopupg 6epunnns; 6) 6epnnnat HaTpuA; B) Boaa; r) okcug bepunnusa; o) rmagpokcng bepnnnns.

3. Ka4yeCcTBEHHbLIM peareHTOM Ha UOoHbI Mg2+ aBnSeTCA... @) KOHLEHTPMPOBaHHLIM pacTBop NaOH; 6)
peakTuB Yyraesa; B) LLENOYHOW pacTBOP MarHe3oHa; ) pacTBoOp anm3apuHa; 4) pactesop H2504.

Bonpochkl K 3Kk3aMeHy no «XuMuu»

DK3aMeH WM 3a4éT MOoXeT npoBOANTLCA B(hopMe YCTHOro ornpoca nobuneTtam (BOI'IpOC&]M) nnn
6e3 6uneTtos, C npe,u,BaleTeanon NOArOTOBKOWN nnnbes noOroToBKy, MnoycMoTpeHNo
npenogaBaTtesis. 3K3aMeHaTOp BripaBe 3aAdaBaTb BOMNPOCbLI CBepPX buneta, a Takxe, MNOMUMO
TeopeTn4eCKnx BOonpocos, AaBaTb 3adadn nonporpamMmmMme 0aHHOro Kypca.

JK3aMeHalUMoHHble 6uneTbl (BOMNPOCHLI) WAW BOMPOCbI K 3a4eTy YTBEpP)XAalTCs HasacenaHuu
Kadedpbl MMOAMUCHLIBAOTCS 3aBedyloLlWMM Kadenpon. Bbunete Oo/mKHO coaep)kaTbCs Hebonee
Tpéx BonpocoB. KOMMNeKT 3K3aMeHaUWOHHbIX BneToB nogncunnanHe OoJiKeH cogep»xaTb25-30
buneTos.

OK3aMeHaTop MOXXeT MNPOCTaBUTb 3K3aMeH 6es3 onpoca wmnn cobecepoBaHusa TeMm CTyaAeHTamMm,
KOTOpPblI€ aKTUBHO y4aCTBOBaJZIN B CEMNHAPCKUX 3aHATUAX.

I cemecTp (3a4éT)

1. OCHOBHBbIE KJ1aCCbl HEOPraHMYECKNX COeANHEHUNN, KNacCndpuKauns, onpenesneHns.

2. Okcupabl, KNaccmpunkaumsa, noayvyeHmne, CBONCTBA.

3. Kucnotel, Knaccngumkaumsa, noayyeHuve, CBOWNCTBA.

4. T'npgpokcuabl, knaccupunkauma. OCHoBaHUSA, NOJlyYeHUe 1 CBONCTBA.
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5. AMOoTepHble TMAPOKCUAbI, MOJlyYeHne, CBONCTBA.

6. Conu, Knaccmcumnkaumsa, nonyvyeHme, CBONCTBA.

7. NMeprogn4vecknin 3aKoH 1 Nnepunognyeckasa cucteMma ssnemeHToB [1.11. MeHgeneesa.

8. CTpoeHue aToMa, OCHOBHbIE MOHATUA N onpeneneHus. Teopua H. bopa. MNMpuHunn
HeonpepeneHHocTu enseHbepra.

9. Y4yeHme 0 KBaHTOBbIX Yncaax. NMpMHUMUN HauMeHbLUEeN 3Heprun (MpaBuao Kne4ykoBCKOro).
MpuHuwnn Maynun.

10. MpaBuna 3anosiHeHUs opbuTanen sNeKTPoHaAMN.

11. CemeilCTBa 3/1IEMEHTOB, 3/1IEKTPOHHbIE YPABHEHMS.

12. MoHATKe 06 3HEPrUnN NOHM3ALUNN, SHEPTUN CPOACTBA K SNIEKTPOHY U
3/1eKTPOOTPMLATESNIBHOCTN. 3AKOHOMEPHOCTN NX N3MEHEHUS.

13. Teopusa KoBasieHTHON CBA3M Jibtonca. NoHATME 0 Ba/IEHTHOCTM.

14. Obpa3oBaHuMe xmMMn4eckom cesisn. OCHOBHbIe MapaMeTpbl MOJIEKY .

15. CBoNCTBa KOBaJIEHTHOWN CBA3MW.

16. lMoHATME 0 cUrMa 1 N CBA3AX, KpaTHbIe CBA3W.

17. JOHOPHO-aKLEeNTOPHbIA MexaHU3M 0bpa3oBaHNSA KOBaJIEHTHOWN CBSA3W.

18. T'mbpupmnsauns atoMHbix opbutanen. Bugbl rubpmnansaymn.

19. loHHaa cBA3b.

20. BogoponHas cBs3b.

21. MeTannnyeckas cBsi3b.

22. CKOpPOCTb XMMUNYECKOI peakLnm n akTopbl, BANSAIOWMNE Ha Hee. 3aKOH AEeCTBYOLWMNX
Macc.

23. Teopusa akTMBaLuUn. AKTUBNPOBAHHbIN KOMMJIEKC.
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24. NoHATMe 0 KaTam3e N KaTanamsaTopax. AKTUBATOPbLI, UHTMBUTOPLI, KaTaNnTUYeCKne aabl.
Tunbl KATAJIMTUYHECKMX PeaKLnia.

25. HeobpaTtumbie n obpaTtumMbie NpoLecchl. 3aKOH AENCTBYIOLLMX MacC aasa obpaTuMblx
peakuun.

26. CmeweHne xuMmnyeckoro pasHosecus. MpuHuun e LWaTensbe. BavsHne KoHUEHTpauun,
[aBJIeHUs N TeMnepaTypbl Ha COCTOsIHME PaBHOBECKS.

27. TennoBble 3P PEKTbI XMUMNYECKUX PeaKLUn. IK30- N SHOOTEPMUYECKUE peaKkLnn.
DHTanbnu4.

28. TepMOXUMMYeCKMe 3aKOHbI N CNeCTBUA U3 HUX.

29. OHTponusa n sHeprua MN'mbbca (M306apHO-N30TEPMMNYECKUIA NOTEHLMAN) CACTEMBI .

30. PacTBOpbI, Knaccudpumnkaums.

31. PacTBOpPMMOCTb BeLleCcTB B BoAe. 3Tanbl pacTBoOpeHund. NmapaTtaumna n conbBaTauuns.

32. Cnocobbl Bblpa>keHnsa KOHLLeHTpaLunm pacTBOpOB.

33. Teopus 3J'IeKTpOJ'II/ITI/I'-IeCKOIZ auccoumnanmm, ee 0OCHOBHbIE NOJIOXKeHUA. DaKTopsl,
BANAOLNE Ha INEKTPOJINTNYHECKYIO ANCCcoUunalnto. CTeneHb guccoumaunn.

34. Cnabble n cunbHble 31eKTpoauTbl. CBONCTBaA PacTBOPOB C/1abbix 3/1EKTPOSINTOB. 3aKOH
pa3baBneHusa OcTBasbaa.

35. nekTpoanTmyeckasa guccounauns soabl. BooopoaHbin NoKasaTenb.

36. bydepHble pacTBopbl.

37. CeoncTtBa pacTBOpOB cnabblix anekTponnTos. lNponsseneHne pacTBOPMMOCTHN.

38. Peakuuun obmMeHa B pacTBOpax 3JIEKTPOJIMTOB.

39. MNoHATMe 0 rnaponmse conen.

40. KomnnekcHble coeanHeHus. Peakuun koMmnaekcoobpasosaHus. KoopanHaLnOHHas
Teopwud A. BepHepa.

41. Tunbl KoMnekcoobpasoBaTenen n AMraHaoB, KOOpANUHaLMOHHOE Yncno. HomernknaTypa
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KOMMJIEKCHbIX COeQUHEHN.

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

43. Npoun3seneHne pacTBOPUMOCTMU.

Il cemecTp (3K3aMeH)

1. OKMCANTENBHO-BOCCTAHOBMTENbHbIE peakumn. NoHATNE 0 CTEMEHN OKUCIIEHNS U NpaBuIa
onpegensiowmne eé.

2. OcHOBHbIe nonoXxeHusa Teopun OBP. TUNMYHbIE OKNCIUTENIN U BOCCTAHOBUTESIN.
OKMCANTEesNIbHO-BOCCTaHOBUTENbHAsA ABONCTBEHHOCTb.

3. Knaccngpmkaumsa OKNCINTENbHO-BOCCTAaHOBUTEbHbIX peaKLl,I/IIZ.

4. MeToauka coctaBneHnss OBP: MeTon 3/1eKTpOHHOro 6anaHca.

5. MeToauka coctaBneHus OBP: meToa 3n1eKTPOHHO-UOHHOIo 6anaHca.

6. D/1eKTpoIn3 pacrniaBoB, ero CywHoCTb.

7. 3J'IeKTp01'II/I3 pPacTBOpPOB, KaToAHblIE N aHOAHbIE NMPOoLeCChI.

8. 3akoHbl ®apagesd. lNMpakTnyeckoe npMMeHeHne 31eKTpon3a.

9. O6LMne CBONCTBA METAJIJIOB: TUMbI KPUCTAIJINYECKNX PELLETOK, XMMUYECKNe CBONCTBA.
XuMmnyeckme CBOMCTBa METAJIIOB M1aBHbIX U MOBOYHbLIX NoArpynmn.

10. Pag akTUBHOCTEN MeTaslJioB.

11. Koppo3us meTannos, eé Buabl 1 cnocobbl 60pbbbl C HEN.

12. O6wime CBOWMCTBa HEMETaNNI0B: hu3nyeckmne n XMMnyeckune.

13. Obuwas xapakTepucTmka coeanHeHun anemenToB |IA u lIA rpynn.

14. Obwan xapakTepucTumka anemeHToB VIIA rpynnbl (FranoreHos).

15. Obwas xapakTepuctuka snemeHToB llIA rpynnbl. 9NeKTPOHHOE CTPOEeHMNE, CTEMNMeHN
OKNCNEHNs, BaJIeHTHbIE BO3MOXXHOCTM.
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. 16. Ba)xHenLwune BOAOPOAHbIE N KUCNOPOAHbIE coeanHeHUA 3eMeHToB A rpynnbl,
COJIN N KOMMJIEKCHbIe coeagnHeHns B psady 6op - Tanaunin. CBOMCTBa NMPOCTbIX BELLECTB.

. 17. Obuias xapakTepuctuka anemeHToB IVA rpynnbl. INeKTPOHHOE CTPOeHune, CTeneHun
OKWUCJIEHNSA, BaXKHeNLWMe BOAOPOAHbIE N KUC/TIOPOAHbIE COeANHEHNA B pagy yriepog -
cBuHel,. Conn. CBONCTBa NMPOCTbIX BELLECTB.

18. Kncnopoaconep»xatime KACNOThI 0Ji0Ba N CBUHLLA, NX COJIN.

19. OcobeHHOCTU XMUKM yrnepoga. Kapbugbi.

20. MoHooKcupg yrnepoga, oUokKcumg yrnepona.

21. YronbHasa Kucnota; kapboHaTbl U rngpokapboHaThl.

22. Xnmunsa kpemHums. MNonydyeHuve. Bsanmogencreme Co LesodamMmm n pTopoBOLOPOLAOM.

23. Anokecng KpeMHUA, opToKpeMHUNEBaA KNCNOTa, CUJINKAThI.

24. Obwas xapakTepucTmka sneMmeHToB VA rpynnbl. 21eKTPOHHOE CTPOEHMNE, CTENEHU
OKUC/IEHNSA, BaXKHeNLe BOOOPOAHbIE U KUC/IOPOAHbIE COeAVNHEHNSA B paay a3oT-BucMyT. Conu.
CBoNncCTBa NPOCThIX BELLECTB.

25. Obwan xapakTepucTuka anemeHToB VIA rpynnbl (XaJbKOreHOB).

26. OcobeHHOCTM XxumMnm Kucnopoda. O30H.

27. Boga n nepokcug sogoponda. CTpoeHue n cBONCTBa.

28. OcobeHHOCTU xuMum cepbl. CepoBoaopoa.

29. Okcunabl cepobl.

30. KnucnopogHbie n 6eckncnopogHble KUCA0Thbl Cepbl.

31. Conmn cepocogepKalmx KNCNOT: CynbpuTsl, CynbdaTbl, CyNbduabl, TNOCYbdaThl.
MepokcocynbdaThbl.

7.4. MeToamnyeckue MaTtepuasnbl, onpeaensiowme npouenypbl oOueHMBaHUA 3HAHUM,
YMEHMM U HaBbIKOB, U ONbITa AEeATEJIbHOCTU, XapaKTepu3yloLwux 3Tanbl (poOpMUpoBaHUA
KOMMNEeTeHLUun

TpeboBaHMA K HAaNUCaHMIO AoKnaga
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MpoOyKT camocTosaTeNnbHOM paboThl CTyAEHTa, NPeaCcTaBAAoLWNA cOBoN KpaTKoe N3N0XKeHNEe
B MMWCbMEHHOM BUAE MOJIYyYEeHHbIX pe3ynbTaToB (y4ebHOo-uccnenoBaTesibCKOW) TEMbI, A€ aBTOP
pacKpblBaeT CyTb uccnenyemon npobnembl, NPUBOAUT pa3/iMdHble TOYKM 3pPEHUs, a TakxKe
cobcTBEeHHbIe B3rnaabl Ha Heé.

Ooknap posmxkeH 6blTb CTPYKTYPUPOBAH W BK/OYaTb pa3fenbl: BBeAEHMEe, OCHOBHAsA 4acCTb,
3aKJIl04eHMe, CNMCOK NCMOb30BaHHbIX MCTOYHNKOB. B 3aBUCMMOCTM OT TeMaTUKN AOKNada K HEMY
MOryT 6bITb OhOpMAEHbI MPUSIOXKEHMNS, COAEPXKALLNE OOKYMEHThI, WCTpaunm, Tabnumubl, CXxembl 1
T.0. O6BEM poknapa - 10-15 cTpaHuML NeYaTHOro TeKCTa, BKJOYas TUTYJ/bHbIM JIUCT, BBEAEHME,
3aKJIl0OYEHME N CMINCOK NINTEepaTypbl.

3a4a4aMm Ooknaga ABNATCA:

1. ®opMupoBaHME YMEHWUIN CaMOCTOATENIbHOW pPaboTbl C UCTOYHUKAMWU NMTepaTypbl, UX
cncTemMaTmsaums;

2. Pa3BnTne HaBbIKOB JIOFMYECKOr0 MbILLUJIEHNS;

3. YrnybneHue TeopeTmnyecknx 3HaHU no npobaeme nccregoBaHms.
Mpwn oueHKe AoKa4a UCNOoNbL3YITCA Criefyolmne KpuTepuu:

- HOBU3Ha TeKCTa;

- 060CHOBAHHOCTb BbibOpa UCTOYHUKA;

- CTENEHb PaCKpbITUSA CYLHOCTX BOMPOCA;

- cobnoneHmna TpeboBaHUm K 0poOpMIIEHNIO.

KpuTepumn oueHMBaHUsA goKnaga

OTMEeTKa «OT/IMYHO» - BbIMOJIHEHbI BCe TpeboBaHMSA K HamnMuWCaHuio U 3allnTe OoKnaja:
0603Ha4YeHa npobneMa n 060CHOBaHa €€ akTyaslbHOCTb, CAeNlaH KPaTKMn aHaIn3 Pas/inyHbIX ToYeK
3peHUs Ha paccMaTpuBaemyto npobsieMy U JIOTUYHO WU3NIOXKEHa CoBCTBEHHAs Mno3uums,
chopMyIMpoBaHbl BbiBOAbLI, TEMA pPacKpbiTa MOJIHOCTbIO, BblAep>XaH 00bLEM, AaHbl MpaBUiibHbIE
OTBETbl Ha AOMOJIHUTENbHbIE BOMPOCHI.

OTMeTKa «XOpoLlo» - OCHOBHbIE TpE6OBaHVIF| K OOK/Naay U ero 3alnTte BbIMNOJIHEHBLI, HO NMpK
3TOM JAonylieHbl HeOo4éTbl. B 4aCTHOCTW, MMEKTCA HETOYHOCTU B WU3JIOXKEHUU MaTepuana,
OTCYTCTBYET JiIOrn4ecCkKad nocnenoBaTtesibHOCTb B CyXOEHUAX, HE BblAEpP>XaH 06béM poknaga,
MMelTCa ynyueHna B opopMNeHUU, He A0MycKaeT CyLlleCTBEeHHbIX HeTO4YHOCTEeNn B OTBETE Ha
OOMNONHUTENbHbIN BOMpocC.

OTMeTKa «y[0BNeTBOPUTE/IbHO» - UMEIOTCS CYLLIeCTBEHHble OTCTYMNJIeHUs oT TpeboBaHUi K
HanucaHWio Joknaja. B 4yacTHOCTW, TeMa ocBelleHa JMlb YacTUYHO, OOMyLleHbl (aKTu4eckue
oWnbKN B coAep)XaHUW OOKIada v Npu oTBeTe Ha AO0MOoJIHUTE IbHbIe BOMNPOCH!, BO BPEMS 3aLUThI
OTCYTCTBYET BbIBOA.

OTMeTKa «HeyOoBMeTBOPUTE/NIbHO» - TemMa [oKjaja He packpbiTa, 0OHapy)XuBaeTcs
CyLleCTBEHHOE HEeMoHUMaHne npobaemsl.

TemaTuKa OOKNnaaoB BblOaeTCAd npenogaBaTeJieM, n CTyOeHT BbI6VIpaeT TEMY
CaMOCTOoATENIbHO B Te4YeHne nepebiX ABYyX HeOe b O6y‘-IeHI/|9|.

KpuTepumu oueHKHU 3HaHUW Ha 3K3aMeHe

DK3aMeH MOXXeT MpoBOAUTLCS B popMe YyCTHOro ornpoca no bunertam (Bonpocam) nam 6e3
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61NeToB, C NpeABapuTesIbHOM NOArOTOBKOM NN 6e3 NoAroTOBKN, MO YCMOTPEHMIO NpenoaaBaTens.
DK3aMeHaTop BMpaBe 3aZlaBaTb BOMPOCbI CBepx 6uneTa, a TakXe, MOMMMO TeopeTU4eCKUX
BOMPOCOB, AaBaTb 3aZla4yyM Mo NporpaMmMe AaHHOro Kypca.

JK3aMeHauMoHHble 6uneTbl (BOMPOCHI) yTBEp)XOalTCA Ha 3acedaHunm Kadenpbl u
noaonucbLIBalOTCA 3aBefylouwuMm Kadgenpon. B bunete po/mKHO cofepxaTbCAa He bOonee Tpex
BOMpocoB. KoMMnekT 3K3aMeHauWoHHbIX 6uneToB MO AucuMnAnHE AOJ/DKEH coaepxaTb 25-30
buneTos.

JK3aMeHaTOop MOXKET NPOCTaBUTb IK3aMeH be3 onpoca nnan cobecenoBaHus TeM CTyaAeHTaMm,
KOTOpPble aKTUBHO y4aCTBOBaJZIN B CEMNHAPCKUX 3aHATUAX.

OTMeTKa «OTJ/IMYHO» - CTYOEHT rlyboKo 1 MPoOYHO YCBOWJ BECb MPOrpaMMHbIA MaTepuan,
ncyepnbiBatolle, MocaenoBaTeNlbHO, FPAaMOTHO W JIOTMYECKU CTPOAHO ero usnaraeT, TeCHO
yBSi3blBAa€T TEOPUIO C MpakTuKon. CTydeHT He 3aTpyOHseTcsa C OTBETOM MNpU BUOOU3IMEHEHUU
3aflaHus, cBo6OOHO CMpaBiAeTCs C 3aJ4a4aMu, 3alaHUAMU U APYrUMM BUAAMU NMPUMEHEHUS 3HaHUNR,
NMoKa3blBaeT 3HAHWS 3aKOHOAATEsSIbHOrO WM HOPMATUBHO-TEXHUYECKOro MaTepuasioB, NMpPaBUibHO
060CHOBbLIBAET MPUHATbLIE pelleHns, BRajeeT pPa3HOCTOPOHHUMU HaBbIKaMXM U  MNpuemMaMiu
BbIMOJIHEHUSA NPaKTU4Yecknux paboT, obHapy)XMBaET YMEeHNe CaMoCcToATeIbHO 0606LIaTh 1 u3naraTb
MaTepuas, He gonyckas oLnboK.

OTMeTKa «XOopoLio» - CTYAEHT TBEepAO 3HaeT MPOorpamMMHbIA MaTepwas, rpaMoTHO M Mo
CYLLECTBY M3NlaraeT ero, He AOMYCKaeT CyLLEeCTBEHHbIX HETOYHOCTEN B OTBETE Ha BOMPOC, MOXET
NPaBUJIbHO MPUMEHATb TEOPETUYECKUE MOJIOXKEHUA U BlafeeT HeobXOoAUMbIMM HaBbIKaMu Mpu
BbIMOJIHEHUN MPaKTUYECKUX 3adaHUNA.

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

OTmMeTKa «HEeyOoBNeTBOPUTEJIbHO» = CTYAEHT He 3HaeT 3HAYUTENbHOW 4YacTn nporpaMMHoOro
MaTepuana, QH[OMNyCcKaeT CyLleCTBEHHble owWnbkn, ¢ 60NblWMMK  3aTPYAHEHUSAMK BbINOJIHSAET
npakTmnyeckme paboThi.
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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

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

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

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

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

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

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

CemeHoB, . H. Xumus : y4ebHuk ansa sysos / U. H. CemeHoB,
. N. NepcunoBa. — CaHkT-MeTepbypr : XUMU3OAT, 2025.
— 656 c. — ISBN 978-5-93808-511-5. — TekcT :
3N1eKTPOHHLIN // Lindposoi obpa3zoBaTenbHbIn pecypc IPR
SMART : [canT]. — URL:
https://www.iprbookshop.ru/153937.html

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

MBaHoB, B. I'. HeopraHnyeckasa xmmus : KpaTkun Kypc / B. .
MBaHoB, O. H. leBa. - Mocksa : KYPC : UH®PA-M, 2025. - 256
C. - ISBN 978-5-905554-60-5. - TeKcT : aneKTpoHHbIn. - URL:

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

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

8.2. lononHuTesIbHaA nurepaTtypa

Ha3sBaHue

CcblniKa

nuHka, H. J1. Obwas xumnsa : y4ebHuk gnsa sysos / H. J1.
InuHKa ; nop pepakuven B. A. Monkosa, A. B. babkoBa. —
20-e n3a., nepepab. n gon. — Mocksa : i3paTensCcTBO
KOpanT, 2025. — 717 c. — (Bbicwee obpa3oBaHme). — ISBN
978-5-534-19092-2. — TeKCT : 3N1eKTPOHHbIN //
Obpa3oBaTenbHasa nnaTdopma OpanT [canT]. — URL:
https://urait.ru/bcode/569090

https://urait.ru/bcode/569090

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

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

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

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

8.3. NHOpPMaLMOHHO-TEIEKOMMYHUKaLMOHHbIE pecypchbl ceTu «MIHTepHeT»

Znanium.com. ba3oBas KoNNeKUUs : 3/IEKTPOHHO-bMbnnoTevyHasa cuctema : cant / 000 "HayuyHo-
n3gaTtenbckum ueHTp NHppa-M". - Mockea, 2011 - - URL: http://znanium.com/catalog (naTa
obHoBneHunsa: 06.06.2019). - Pexxmm gocTtyna: 4Jia 3aperucTpup. nosibdoBaTtesien. - TEKCT:
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3/1EKTPOHHbIN. ®oHA DBC dhopMUpyeTcs C y4eTOM BCEX U3MEHEHMNI obpa3oBaTesbHbIX CTaHOAPTOB U
BKJ/It0OYaeT y4ebHukU, yyebHblie nocobus, YMK, MoHorpadgumn, aBTopedepaThl, AuccepTaunm,
3HUMKIONeann, CNoBapu U CNpaBoOYHUKN, 3aKOHO4ATE/IbHO-HOPMaTUBHbIE [OKYMEHThI,
crneuvanbHble Nepuoanyeckmne n3gaHusa n n3gaHus, BbiNnyckaeMble n3pgaTtesibCTBaMu BY30B.
http://znanium.com/catalog/ HaunoHanbHasa anekTpoHHaa 6ubnmnoteka (HIB) : henepanbHasn
rocygapcTBeHHas UHopMaLMoOHHaa cuctema : canT / MMHNCTEpPCTBO KyNbTypbl Poccuinckom
®epnepaumn, Poccuiickas rocynapcteeHHas bubnuoteka. - Mocksa, 2004 - - URL: https://H36.pdy/. -
PeXxum gocTtyna: Ansa 3aperncTpmp. nojib3oBatesiein. - TeKCT: 3/1IeKTPOHHbIA. HIb - npoekT
Poccuiickonm rocygapcTBeHHon 6ubnnotekun. HadmHasa ¢ 2004 r. MNMpoekT HaunoHanbHas
aNeKTpoHHasa bubnnoteka (HIB) paspabaTbiBaeTcs BeAYLLMMU POCCUMACKUMU BnbnnoTekamm npm
nopnepxke MMHuUCTepcTBa KynbTypbl Poccninckon ®epepaunmn. OcHoBHasa uenb HIB - obecneyunTb
cBob6oAHbIN AOCTYN rpakaaHam Poccunckon depgepaumnm Ko BCeEM U3LaHHbIM, N30aBAaEMbIM U
XpPaHAWMMCA B POHAAX POCCUNCKUX BNBANOTEK N3OaHUSAM U Hay4YHbIM paboTaM, - OT KHUXKHbIX
NaMATHUKOB NCTOPUM U KYJIbTYpPbl, 40 HOBENLWIMX aBTOPCKUX NMpon3BeneHnii. B HacTosLee BpeMs
npoekT HIb BktoyaeT 60nee 1.660.000 3neKTPoHHbIX KHUT, 6onee 33.000.000 3anuncei KaTasnoros.
https://H36.pdh/ dnekTpoHHas bubnnoteka: bubnnorteka gucceptaumnin : cant / Poccuickas
rocynapcTeeHHas bubnmnorteka. - MockBa : PI'b, 2003. - URL: http://diss.rsl.ru/?lang=ru. - Pexxum
JocTyna: AnAa 3aperncTpup. nob3oBaTesien. - TeKCT: 3/1IeKTPOHHbIN. B COOTBETCTBUN C MPUKaA30M
reHepasbHoro gupektopa PI'B Ne 55 o1 02.03.2012 r. nosib3oBaTensam BupTyasbHbIX YATaNbHbIX
3a/10B pa3pelleH 3AKA3 Ha ne4vaTb NOJIHbIX TEKCTOB AuccepTtaumm n3 364 Prb. Mpu nepsom
obpalieHnn K pecypcam 3b]1 PI'b HeobxoAMMO NPONTU perncTpaumio B BAPTYaslbHOM YATA/IbHOM
3ane PI6.POCCUNCKASA HALUMNOHANIbHAA BUBJIMOTEKA (PHB) : canT / Poccuitickas HauMoHaNbHas
bubnunoteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: onsa 3aperncTpup.
nofib3oBaTesiel. - TEKCT: 3/IEKTPOHHLIN. "... O4HA N3 KPYMHENLLINX B MUPE U BTOpas No BEINYNHE
¢doHpoB B Poccunckon depepaumm - CAYy>KNT POCCUNCKOW KYNbType U HayKe, XpaHuT
HaUMOHaIbHYIO MaMATb, CNOCOBCTBYET NPOCBELLEHMIO HacenaLWwmnx PoOCCcnio Hapoa4oB U
pacnpocTpaHeHuUto naen rymaHusma. ... B dongax bubnmotekn xpaHutca 6onee 38,6 MAH 3K3.
npon3BefeHnin nevyaT N NHbIX NHPOPMALMOHHbBIX PECYPCOB, B TOM HYUC/E U Ha 3N1E€KTPOHHbIX
HOCUTEenNAX, [OCTYMNHbIX LWWMPOKOMY Kpyry nosib3oBaTesien. ExxerogHo PHB nocewaeT okoso 850 ThiC.
yuTaTesnien, KOTOPbIM BblAaeTca A0 5 MAH U3aHuin, K ee 2N1eKTPOHHbIM pecypcaM obpallatoTcs 3a
rof cebiwe 10 MAH yAaNleHHbIX Nonb3oBaTenen. ... CoXxpaHasa KyAbTYPHYIO N UCTOPUYECKYIO
npeeMCcTBEeHHOCTb, BEPHOCTb BUBANOTEYHBIM TpaauLMaM, 3a10)KEHHbLIM elle B IMnepaTopCcKon
My6nnyHon 6mubnnoteke, PHb ceroaHsa — coBpeMeHHoe NMHHOPMaLIMOHHOE yuYpeXXaeHue,
OCHallleHHOoe HoBeNwWwuM 06opyaoBaHNEM U CBOEBPEMEHHO OTBEYatoLLEe Ha HaCyLHbIe BbI30BbI
BpeMeHun." (umuTaTa ¢ canTa PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) http://diss.rsl.ru/
eLIBRARY.RU. : Hay4yHas anekTpoHHasa bubnmorteka : cant. - MockBa, 2000. - . - URL:
https://elibrary.ru/defaultx.asp. - Pexxum gocTtyna: s 3apeructpup. nosib3oBaTtesien. - TEeKCT:
3N1eKTPOHHbIN. MnaTdopma eLIBRARY.RU 6bina co3gaHa B 1999 roay no nHnunatuee Poccninckoro
doHaa dyHAaMeHTasbHbIX NCCefoBaHNn onsa obecrnevyeHnss POCCUNCKMM YYEHBIM 3JIEKTPOHHOIO
[OCTyMa K BeAyLWUM MHOCTPaHHbLIM Hay4HbIM n3gaHusam. C 2005 roga eLIBRARY.RU Ha4vana paboTy c
PYyCCKOA3bIYHLIMUK MY6ANKaLMAMN N HbiHE ABNSETCS BeAyLlen 31eKTpoHHON bubnmnoTekon Hay4HoOM
nepuoankun Ha pycckom sisbike B Mupe. https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4Has
3/1eKTpOHHasa bubnmnoTteka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
JOoCTyna: ANAa 3aperncTpup. nojibdoBatenen. - TeKCT: 3N1eKTPOHHbIN. KnbepJleHnHka - 3To Hay4YHas
3/1eKTpOHHaa bubnmnoTteka, NOCTPOEHHAs Ha Napaaurme oTKpbiTon Hayku (Open Science),
OCHOBHbIMUM 3afa4aMn KOTOPOW ABASETCA NONyNApU3aLNSa HAYKM U HAYYHOW OEeATENbHOCTH,
06LLeCTBEHHbIN KOHTPOJIb Ka4yecTBa Hay4HbIX Ny6ankKauun, pa3sutme MexxanCunnianHapHbIX
nccnefoBaHUM, COBPEMEHHOIO MHCTUTYTa Hay4YHOW PEeLEH3MN, NOBbILLEHNE LUTUPYEMOCTH
POCCUNCKOM HayKN U MOCTPOEHNE MHPPACTPYKTYpPbl 3HaHWI. https://cyberleninka.ru/
Meprnoanyeckne n3naHnsa OOCTYMHble obyvalowmmca n cotpyaHmkam ®rs0Y BO MI'TY no noanucke
M Ha OCHOBaHMWN KOHTPAKTOB U JINLUEH3MOHHbIX cornaweHui. /index.php/resursy/37-periodicheskie-
izdaniya IPRBooks. ba3oBas Konnekuus : 3N1eKTPOHHO-6ubnmoTevyHasa cnctema : cant / ObuiecTso ¢
OrpaHN4YeHHON OTBETCTBEHHOCTbLIO KomnaHua "Ain N Ap Meguna". - CapaTtos, 2010 - . - URL:
http://www.iprbookshop.ru/586.html - Pexxum goctyna: ona 3aperncTpup. rnoib3oBatesien. - TekcT
3NEeKTPOHHbIN. ABASeTCA pacnpocTpaHeHHbIM obpa3oBaTesibHbIM 3N1EKTPOHHBIM PecypcoM Ans
BbICLLUMX U CpefHUX CreunanbHbiX y4ebHbiX 3aBeAeHU, Hay4YHO-UCCeaoBaTeIbCKUX NHCTUTYTOB,
ny6anyHeix 6ubnuoTek, npruobpeTatownx KOpnopaTUBHbLIN AOCTYN A8 CBOMX obyvatowmxcs,
npenopaBaTenen u 1.4. 9bC BkAtoYaeT y4ebHYO U Hay4YHYIO nTepaTypy NO HaNpPaB/IEHNAM
NoArOoTOBKW BbICLLEro N cpeaHero npodeccuoHanbHoro obpasosaHums.
http://www.iprbookshop.ru/586.html https://sono.pd/for_teachers/77 - B 3TOM pa3gene canta
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BAMO.P® npenctaBneH angakTU4eCcKuin Mmatepuan n metognyeckme pa3paboTku, a TakXKe NamMaTKn
no no>xapHown 6e3onacHocTn.Oby4atowme n nponaraHANCTCKME MaTepuasbl MO MOXXapHOW
6e3onacHoCTK 1 rpaxaaHckom obopoHe - https://www.mchs.gov.ru/deyatelnost/profilakticheskaya-ra
bota-i-nadzornaya-deyatelnost/obuchayushchie-i-propagandistskie-materialy-po-pozharnoy-
bezopasnosti-i-grazhdanskoy-oborone https://Bano.pd/for_teachers/77
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

OO e BONPOChl OPraHu3auum U3yYeHUs OUCLUMNJIMHBI.

Ha n3y4yeHme ANCUMNAWHBLI COrTacHO y4ebHOMY njaHy Ha o4YHou ¢hopme oby4veHuns oTBoamnTCA 288 4acoB, M3 HUX 119,6 KOHTaKTHbIX YacCoB,
132,75 4ac npuxoautca gna CPC. KoHTakKTHble Yacbl nmogpasgensinTca Ha nekuymm (51 4ac), nabopatopHble paboThl (68 4acoB) U KOHTaKTHas
paboTa B nepuopg atrectaumm (0,35 vaca). Ha 3ao4yHovi popme 0byHeHnsa N3y4eHnto GUCLNNANHbLI CornacHo yyebHomMy nnaHy oTBoamTcs 288 Yacos,
N3 HUX 28,6 KOHTAKTHbIX YacoB 1 247 4Yac ana CPC. KoHTaKTHble Yacbkl MoApasaensainTca Ha nekunm (12 vyacos), nabopaTopHbie paboThl (16 YacoB) u
KOHTaKTHas paboTa B nepuoa attectaumm (0,35 vyacos).

N3ydyeHne Kypca TpebyeT nocewieHna neKUUN, akTUBHOM paboTbl Ha s1abopaTOpHLIX 3aHATMAX, BbIMOJHEHUA BCeX Yy4ebHbIX 3adaHun
npenogaBsaTens, 03HAaKOMJIEHNA C OCHOBHOW 1 AonosHUTeNsHon nutepaTtypon, CPC. Bo BpeMs NIeKUnn CTYAEHT LOJ/DKEH BECTU KPAaTKUM KOHCMEKT.
PaboTa c KoHCnekTOM nekuunn npepnonaraet B pamMkax CPC npocMoTp KoHCnekTa (XkKefnaTeslbHO B TOT »Ke AeHb nocsie 3aHaTun). Heobxoanmo
OTMeTUTb MaTepuasibl KOHCMEeKTa, KOTOpPbIe BbI3bIBAOT 3aTPyAHEHUA A9 NOHUMaHUA. MNpu 3ToM obyyalowmninca AO/HKEeH CTapaTbCa HAaWTX OTBET Ha
3aTPYAHMTENbHBIA BOMPOC, MCMOJIb3yS PEKOMEHOO0BaHHYl nuTepaTypy. Ecim emMy camMocTosTenbHO He yAanocb pa3obpaTbca C MaTepuaiom,
HeobxoaumMo chopmMyIMpoBaTh BOMPOCHl 1 06paTUTLCA K NpenodaBaTento Ha KOHCYAbTauum nam bnmxanwen nekumn. Obyyatowemycs Heobxoanmo
perynsipHo oTBOAUTb BpeMSA AJ1 MOBTOPEHUS NPponAeHHOro MaTepuaa, NpoBepss CBOU 3HAHUS, YMEHUA U HaBbIKU N0 KOHTPOJIbHBIM BOMpocam (B
npenenax spemeHu CPC).

Mporpammon npepycmMoTpeH nabopaToOpHbIA MPaKTUKYM. YraybneHne n KOHKpeTM3auus 3HaHWUW MPOM3BOAUTCA MNPU ero npoBefdeHun.
HeobxooumbiM yCcrioBUEM ABASETCA CaMoCcTosTeNbHasa paboTa CTyAeHTOB C WUCMOJIb30BAaHMEM HarnsgHbiXx rnocobuin, HeobxoaAMMONn TeXHUYECKOWN
OOKYMEeHTauum n nutepaTypbl. Ka)xgoe 3aHATUE OCHaWaeTCcs gngakTU4ecKMMmM MmatTepuanamu: niakatamm, cxemamu. OCHOBHas Lenb nposeneHus
3TUX 3aHATUN - (QOPMUPOBAHME Yy CTYOEHTOB aHAJIMTUYECKOro, TBOPYECKOro MbIeHNA NyTEM npuobpeTeHns npakTUYeCKUX HaBbIKOB.
JlabopaTopHble 3aHATUSA BLINOJHAKT Crefylowme 3adayn: CTUMYJIMPYIOT peryaspHoe W3y4YeHne pPeKOMEHAOBAHHOW NMTepaTypbl, a TaKxXe
BHMMATE/IbHOE OTHOLUEHME K JIEKLWMOHHOMY KYPCY; 3aKPEensioT 3HaHWSA, MNOJyYEHHbIE B MpOLEeCcCe JIEKUMOHHOIo obydyeHnsa n CamMoCTOATENbHOWN
paboThbl Hag NUTepaTyponr; pacwmpsoT 0bbEM nMpodeccnoHasbHO 3HAYUMbIX 3HAHWIA, YMEHUW, HaBbIKOB; MO3BOJISIOT MPOBEPUTb MNPaBUJIBHOCTb
paHee MoJsly4YeHHbIX 3HaHNW; NPUBUBAIOT HABbIKW CAMOCTOATENbHOIMO MbILLIEHNS, YCTHOIO BbICTYMNJ/1IeHNS; cnocobcTByOT cBOGOAHOMY ONEepupoBaHMIo
TEepMUHOI0rnen; NpeaoCcTaBAAT NpenogaBaTesto BO3MOXKHOCTb CUCTEMATUYECKN KOHTPOIMPOBaTb YPOBEHbL CaMOCTOATENbHOW paboTbl CTYyAEHTOB.
YrnybneHne n KOHKpeTusauusa 3HaHUN MPOU3BOAUTCA NMpu npoBefeHnn nabopaTopHbiX paboT. OCHOBHLIM METOAOM MPOBEAEHUS ITUX 3aHATUN
ABNSAETCA camocTosaTeNbHaa paboTa CTyAeHTOB C WCMNoOsb30oBaHMeM nabopaTopHoro ob6opyfnoBaHUA, HarnaagHbix nocobun, Heobxogmmon
TEXHNYECKON OOKYMeHTauum n nutepaTypbl. Ka)kgoe 3aHATUE OCHaWaeTCa ANAaKTUYECKMMN MaTepuanamMu: rnaakatamm, cxemamn. CogeprkaHume
nabopaTopHbIX 3aHATUI pukcmpyeTca B PN B pa3gene 5.5, HacToALWEN NPOrpamMmmsl.

Mpy NOAroTOBKE K 3K3aMeHy B [OMOJIHEHWE K M3YYEeHUI KOHCMEKTOB JieKuuid, HeobxoOuMo Mnonb30BaThCsA y4yebHOW nuTepaTypou,
pPEKOMEH0BAaHHOM K HacToslLen nporpamme. Mpn NoAroTOBKE K 3K3aMeHy HeoBX0AUMO U3Yy4YNTb TEOPUIO: ONpeaesieHNns BCeX MOHSATUIA U 3aKOHOB A0
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COCTOAHMS MOHMMaHUA MaTepuasia U CaMOCTOATENIbHO PEeLnTb MO HECKOJIbKY TUMOBbLIX 3a4ay M3 Kaxnol Tembl. MMpu pelleHMn 3aday Bcerga
HeobXxoOAMMO yMeTb Ka4eCTBEHHO UHTEPNPEeTUPOBATb UTOM pPeLLleHUs.

CamocTtoaTenbHaa pabota ctygeHToB (CPC) no aucumnjivHe urpaeT BaXKHYK pPoOJsb B XoAde Bcero ydebHoro npouecca. MaTtepuanbl un
MeToaun4yeckmne pekoMmeHgauunm ansa obecnedyeHusa CPC rotoBaTca npenojaBaTesieM 1 BblAAOTCA CTYAEHTY npenogasaTtenem n bubanortexkon.
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

Adobe Reader DC CBobogHas nuueH3nsa

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

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

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

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

10.2. NepeyeHb He0OXO0ANMMbIX MH(POPMALIMOHHDbIX CMPABOYHbIX CUCTEM:

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

Ha3BaHue

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

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

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

dneKkTpoHHasa bubnnoTteka: GubnnoTeka aucceptaunmni : canT / Poccuinckaa rocynapcTBeHHas bubnmnorteka. - Mocksa : PIB,
2003. - URL: http://diss.rsl.ru/ - Pexxum gocTyna: Ana 3aperncTpup. noab3oBaTenemn. - TeKCT: 31eKTPOHHbIN. B
COOTBETCTBUN C MPUKA30M reHepasbHoro gnpektopa PI'b Ne 55 o1 02.03.2012 r. nonb3oBaTensm BupTyasbHbIX YNTaNbHbIX
3as10B pa3peweH 3AKA3 Ha nevyaTb NOJHbIX TEKCTOB guccepTauuni ns 36 Prb. Mpun nepsom obpalieHnmn K pecypcam b/
PI'B Heob6Xx04MMO NPONTY PErnUCTPaLIMIO B BUPTYabHOM YnTasbHOM 3ane PFB.POCCUNCKASA HALMOHASIbHAS BUBIMOTEKA
(PHB) : canT / Poccuintckas HaumoHanbHas 6ubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ons
3aperncTpup. nosb3oBaTenen. - TeKCT: 3/IeKTPOHHbIN. '... 0AHa U3 KPYNHENLWNX B M1Upe 1 BTOpas No BesanydmHe hoHO0B B
Poccunckon ®depepauunm - CAy>KUT POCCUNCKON KYyNbType N HayKe, XpaHUT HaLMOHaNbHY0 NaMsaTb, cnocobcTeyeT
MPOCBELLLEeHMIO Hacensowmx POCCU0 HAPOAOB U pacnNpOCTPaHEeHMo naen rymaHumsma. ... B oHgax bubnnotekn xpaHutcs
6onee 38,6 MJIH 3K3. Npon3BeAeHNI NeYaTN U NHbIX NHPOPMALIMOHHBLIX PECYPCOB, B TOM YUCJIE U Ha 3/1€KTPOHHbIX
HOCUTeNAX, AOCTYMHbIX LUMPOKOMY Kpyry rnosib3oBaTenen. ExxerogHo PHB nocelwaeT okoso 850 ThiC. YuTaTenem, KOTopbiM
BblAAeTCa A0 5 MJIH U3JaHUM, K ee aNeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebile 10 MAH yaaneHHbIX
nonb3oBaTesien. ... CoOXpaHAsa KyNbTYPHYIO N NCTOPUYECKYIO MPEEeMCTBEHHOCTb, BEPHOCTb BMBANOTEYHbIM TpaanLmamM,
3a/10)XXeHHbIM elle B imnepaTopckon MybnuyHon 6ubnuoTteke, PHB cerogHsa — coBpeMeHHOe MHpopMaLNoHHoe
yypexzaeHue, ocHalleHHoe HoBenwnM obopyioBaHMEM N CBOEBPEMEHHO OTBEYaloLLee Ha HacCyLHble BbI30Bbl BDEMEHN.'
(umTaTa c canTa PHB: http://nir.ru/nir visit/RA1162/rnb-today ) http://diss.rsl.ru/

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

CYBERLENINKA : Hay4Has anekTpoHHasa bubnmoteka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
[oCTyna: Ansa 3aperncTpup. nosb3oBaTenen. - TEeKCT: 3/1eKTPOHHbINA. KnbepJleHnHKa - 3TO Hay4YHas 3/1eKTPOHHas
6nbnnoTeka, NOCTPOEHHas Ha NapaAurMe oTKpbITOM Haykn (Open Science), OCHOBHbIMW 3aavYaMun KOTOPOM SBNSIETCS
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Ha3BaHue

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

Mepuognyeckne n3gaHns [OoCcTynHble obyvaowmmcsa u cotpyagHukam ®re0y BO MITY no noanucke 1 Ha 0OCHoBaHUKN
KOHTPAKTOB U JINLLEH3NOHHbIX cornaweHnn. URL: https://lib.mkgtu.ru/index.php/resursy/37-periodicheskie-izdaniya

https://Bano.pd/for_teachers/77 - B 3ToM pa3gene canta BAMO.P® npeacraBneH AnAakTU4eCKUA MaTepuman u
MeToamnyeckme pa3paboTkn, a TakXKe NaMATKU NO No>kapHon 6e3onacHocTn.Oby4vatowme n nponaraHAMCTCKUE MaTepuansl
rno no>xapHor 6e3onacHOCTU 1 rpakaaHckon obopoHe - https://www.mchs.gov.ru/deyatelnost/profilakticheskaya-rabota-i-
nadzornaya-deyatelnost/obuchayushchie-i-propagandistskie-materialy-po-pozharnoy-bezopasnosti-i-grazhdanskoy-oborone
https://Bano.pd/for teachers/77

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

HasBaHue

Znanium.com. ba3oBas Konnekuns : 3N1eKTPOHHO-bubnnoTevHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKUm LEeHTpP
NHppa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHns: 06.06.2019). - Pexxum gocTyna: ans
3aperncTpup. nosib3oBaTtenen. - TeKCT: 31eKTPOHHbIN. ®oHA SBC chopMmpyeTCs C y4eTOM BCEX U3MEHEHWUIA
obpasoBaTesibHbIX CTaHAAPTOB U BKAOYaeT y4ebHuKM, y4yebHble nocobus, YMK, moHorpadun, aBTopedepaTsl,
auccepTaunu, sHUUKIoONeAnn, CJI0Bapu U CMPaBoOYHNKN, 3aKOHOAATes/IbHO-HOPMaTUBHbIE AOKYMEHTbI, CneLunasbHble
nepnoamnyeckme n3gaHus u n3faHus, Bbinyckaemble n3gatenbcreamm By3os. http://znanium.com/catalog/

IPRBooks. ba3oBas Konnekums : 31eKTPOHHO-6ubnnoTeyHasa cuctema : cant / O6LLeCcTBO C OrpaHUYeHHoMn
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[ocTyna: Ansa 3aperncTpmp. nonb3oBaTenen. - TEeKCT 3N1eKTPOHHbIN. ABASETCSA pacnpocTpaHeHHbIM obpa3oBaTesibHbIM
3/1IEKTPOHHBIM PeCypCOoM A5 BbICLUNX U CPeAHUX CheunanbHbiX y4ebHbIX 3aBeAeHNN, Hay4HO-nCCnef0BaTeIbCKUX
WHCTUTYTOB, Nybnn4HbIx 6ubnnoTek, npuobpeTaoLmx KOpnopaTUBHLIN AOCTYN AaA CBOMX 0byYaloLmxcs, npenogaBsaTtenen
n T.4. 9bC BkOYaeT y4ebHyo N Hay4YHY0 nmTepaTypy MO Hanpas/ieHNAM NOATOTOBKWN BbICLLErOo U CPedHero
npodgeccnoHanbHoro obpasosanHus. http://www.iprbookshop.ru/586.html

HauvoHanbHasa anekTpoHHaa 6bubnunoteka (HIB) : henepanbHas rocygapcTBeHHas MHAOOPMaLMOHHAa cucTema : CanT /
MuHNCTEpCTBO KyNbTypbl Poccninckon ®epepaunn, Poccuinckasn rocynapcrseHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxmm gocTyna: Ana 3aperncTpup. nosb3oBaTenen. - TeKCT: 31eKTPOHHbIN. HIb - npoekT Poccumckom
rocygapctBeHHon 6ubnnotekun. HadmHasa ¢ 2004 r. MNpoekT HaunoHanbHasa anekTpoHHas bubnnoteka (HI6)
pa3pabaTbiBaeTCs BeAyLMMU POCCUNCKMMN BubnnoTekamm npyn nogaepxxke MnHuUcTepcTBa KybTypbl Poccuinckon
depepaumn. OcHoBHas uenb HIb - obecneunTb cBOGOAHBIM AOCTYN rpakaaHam Poccuiickon depgepaumm Ko BCeM
N34aHHbIM, U34aBaeMbIM U XPaHALWMMCS B (DOHAAX POCCUACKNX BMBNOTEK N34aHNSAM N Hay4YHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB UCTOPUM N KYyNbTYypbl, O HOBENLLNX aBTOPCKMX Npon3BeaeHnin. B HacTosAwee Bpema npoekT HIb BkovaeT
6onee 1.660.000 301eKTPOHHbIX KHUT, 6onee 33.000.000 3anucen kaTanoros. https://H36.pd/
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

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

Y4yebHas mebenb Ha 40 nocagoyHbIX
MecCT, AocKa

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

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

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

Microsoft Office Word 2010Homep
npoaykTta 14.0.6024.1000
SP1MS002260-018-0000106-48095
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