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([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (NOANNCH) (®.1.0.)
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XUMUU N PU3NKO-XUMNYECKUX METOA0B UCC/Ief0BaHNA

(Ha3BaHuMe Kadenpsl)

3asefyownin Kagenpon:

30.03.2023 MoanucaHo npocton 3l [MonoBa AHrennHa AnekceeBHa
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(cneunanbHOCTN)
30.03.2023 MoanucaHo npocton 3l Cyxopykux KOpuin leaHoBuKY
30.03.2023

(moannce) (®.1.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Llenblo ONCUNMINHBI ABNSETCS:

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

obecneyrBaeT pelleHne BbiNyCKHUKOM 3a4ay byaylien npoheccnoHabHON NesaTeNbHOCTH;

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

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

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

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

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

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

OvcunnanHa BXoAUT B nepeyveHb KypcoB 6a30Boi YacTu y4yebHoro nnaHa.

OncunnnamHa Boopy>KaeT NOHATUAHBLIM U KaTErOpUMHbLIM annapaToM Mo 3TOM OTPaC/N 3HAHWUNA
N COOTBETCTBYIOLWEN TEPMUHOSIOrMEN, NMPUMeEHSeMOoN B oTpacan. OHa HenocpenCTBEHHO CBSA3aHa C
ancumnanHaMmn: ruapasnmka, QU3NKo-XxMMnyeckmne OCHOBbI Pa3BUTKA U TYLWWEHMSA Nnoxkapa, Teopus
ropeHns u B3pblBa, MNOXapHO-TEXHMYeCKas 3KCnepTu3a, 3aliMTa OoKpyxxawuwen cpedbl oOT
XUMNYECKNX 3arpA3HEHUN, 3KOJI0rnYecKas oLeHKa XMMNYeCKOM ONaCHOCTM, YTO JAaéT BO3MOXXHOCTb
paclUMPEeHUs MOJIYYEHHbIX 3HAHUN, YMEHWA W HaBbIKOB AN YCMewHOW MnpodecCnoHaIbHON
0eATesnlbHOCTU U (UnKn) Npoaos»KeHnsa npodeccnoHanbHoro obpasoBaHnsa B MarncTpaTtype.
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3. MNepeyeHb NaHUpPyeMbIX pe3ysibTaTOB 00y4YeHus No AuCUUNINHE
(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

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

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

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

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

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

YK-1.4 paMOTHO, NOrMYHO, aprymeHTMpOBaHHO hopMumpyeT

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

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

TPYAOEMKOCTb AUCLUUNJINHLI

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

DOopMbl KOHTpPONA Bupgbl 3aHATUN Utoro 3.e.
(KkonunyecTBO) Yyacos
3K 3a Jlex Jla6 cPn KPAT | KoHTpO cpP
b
Kypc 1 Cem. 1 1 34 34 0.25 39.75 108 3
Kypc 1 Cewm. 2 1 17 34 0.35 35.65 93 180 5
0O6beM AnCUUNANHBLI U BUObl y4ebHon paboThl Mo 3a04HON hopMe 0by4veHus.
DopMbl KOHTpONA Bupabl 3aHATUN UToro 3.e.
(konu4yecrTBo) YyacoB
3k 3a JNlek Nab KPAT |KoHTpon CcP
b
Kypc 1 Cem. 1 1 8 0.25 3.75 90 108 8
Kypc 1 Cem. 2 1 8 0.35 8.65 157 180 8
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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

Bavu-onpoc. OT4yeT no
nabopaTtopHou paboTe.

OCHOBHbIE MOHATUSA O XUMUYECKOWN CBSA3U.

6-7

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

3HepreTV|Ka XNMN4eCkKnx npoueccos.

8-9

lMpoBepka fomallHero
3agaHusa. OT4yeT no
nabopaTtopHon paboTe.

KVHeTUKa XMMNYECKNX NpoLeccoB. XuMmnieckoe
paBHOBecue.

10-11

lMpoBepka fomallHero
3agaHusa. OT4yeT no
nabopaTtopHon paboTe.

PacTBOpbI U UX XapaKTepUCTHKa.

12

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

Teopus anekTponnTnyieckon gnccounaymn. CunabHble
n cnabble 3N1eKTPONTHI.

13

[MpoBepka pomallHero
3agaHusa. OT4yeT no
nabopaTtopHon paboTe.

PaBHOBecUe B pacTBOpax rMApPOJIM3YIOLLMXCSA COJIEN 1
B 6ypepHbIX pacTBoOpax.

14-15

[MpoBepka AomallHero
3apaHusa. OT4yeT no
nabopaTtopHon paboTe.

KomnsieKkCcHble coegnHeHus.

16

4,75

[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

20

MpoBepka AoMalLHero
3ajaHunsa. OT4eT no
nabopaTtopHoi paboTe.

DNeKTPON3 PaCcTBOPOB M PacniaBoB. YpaBHeHMWe

34

13

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 2 4 10 lMpoBepka fomallHero
3apaHunda. OT4yeT no
nabopaTtopHoi paboTe.

2 3nemMeHTbl 1-2 rpynn MNC - wenoYHble U Weno4YHOo- 7-8 2 4 10 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 2 4 10 lMpoBepka fomallHero
XMMUNYECKMe CBONCTBa, CNocobbl Mosy4yeHus, 3agaHusa. OT4yeT no
Hax0XX[EeHVe B npupoae. nabopaTtopHon paboTe.

2 nemMeHThbl 4 rpynnbl MC. Obwasn xapakTepucTuka, 12-13 2 4 10 lpoBepka gomaluHero
XMMUNYECKMe CBONCTBa, CNocobbl Mosy4yeHus, 3agaHusa. OT4yeT no
Hax0XX[EeHVe B npupoae. nabopaTtopHon paboTe.

2 AnemeHTbl 5 rpynn MNC. O6wan xapakTepucTuka, 14-15 2 4 10 Bnvu-onpoc. OT4yeT no
XMMUYeCcKne CBONCTBA, CNocobbl MNosyyeHus, nabopaTopHon
HaxoXXAeHune B Npupoae. paboTe.ObcyxxaeHne

0OKNa0B.

2 dnemeHThl 6 1 7 rpynn MNC. O6wasa xapakTepmucTurka, 16 P 4 10 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: 51 68 0.25 0.35 35.65 |132.75

5.2. CTpyKTypa ANCUMNAMHBI A8 3a04HON hopMbl 0B6yYHeHuUs.

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

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

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 10

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

1 KoMnJieKcHble coenHeHuns. 1 1 10

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

2 OKNCANTENIbHO-BOCCTAHOBUTEJIb-Hble NMPOLLECChl N UX XapaKTepuUCTUKa. 1 1 20

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

2 O6Line cBOMCTBa MeTa lJIOB M HEMETaJJ10B. 1 20

2 3nemeHTbl 1-2 rpynn MNC - WwenoyHble 1 Weno4YHo-3eMesnbHble MeTasbl. ObLas XxapakTepncTuka, 1 1 20
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 20
HaxoXX[eHue B npupoge.

2 AnemeHTbl 6 1 7 rpynn NC. Obwaa xapakTepUCTMKa, XMMnyeckmne CBONCTBa, CNOCobbI NoyyveHus, 1 1 17
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.
BewtecTs. Ocmoc. YMeTb: onpenensTb
3amep3aHue n KuneHue KOHLEHTpauun BeLLecTB No
pacTBOPOB. dopmMysiam; Nosib30BaTbCA
TabNNYHBLIMN 3HAYEHUAMN
36y NNMOCKONNYECKNX 1
KPUOCKOMMUYECKMX
MOCTOSAHHbIX. BnageTb:
HaBblKaMu MPUroTOBAEHUS
pPacTBOPOB pa3/IN4YHON
KOHLEHTpauuu.
Teopus PacTBOpbI 3/1€KTPOSINTOB. OMK-3.1; YK-1.1; YK-1.2; 3HaTb: Teopuio CBaHTe Cnang-nekuus
3NEKTPONNTUNYHECKON Teopus YK-1.5; AppeHuyca; dopmybl 4na
aunccounaumn. CunbHble 1 3/IEKTPOSINTUYECKON onpeneneHus CTerneHmn

cnabble aNeKTPONTHI.

onccounaunn. CunbHble n
cnabble 31eKTPOSINTLI U UX

OCHOBHbIE€ XapaKTepucTtunku.

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

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

onpeneneHuns pH pacTteopa.

PaBHOBecue B pacTBOpax
rMAPOAN3YIOLLNXCS CONel n
B BydhepHbIX pacTBOpax.

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

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

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

Cnanpg-nekums

KomnsieKkCcHble coegnHeHus.

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

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

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

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

aTTecTauus: 3a4eT B
yCTHOW hopMe.

OkucnnTenbHo-
BOCCTaHOBUTEJIb-Hble
rnpouecchl u nx
XapaKTepucTumka.

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

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

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

Cnanpg-nekums

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

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

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

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

Cnanpg-nekuuns

Ob6uine cBONCTBA MeTaI0B
1 HEMeTaJlJIoB.

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

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

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

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

HeMeTannoB. MNono)xxeHns
HemeTaJINI0B B

rnepuogn4yeckon cucteme.
MNonyyeHne HeMeTannoB..

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

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

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

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

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

Cnanpg-nekuuns

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

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

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

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

Cnanpg-nekums

3nemMeHThl 4 rpynnbl MC.

0O6Las xapakTepucTuka

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

3HaTb: CTPOEHMe aTOMOB

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

XUMU4eckne CBOMNCTBA,
cnocobbl noslyyYeHus,
HaxoXXAeHne B npupoae.

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

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

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

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

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

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

Cnanpg-nekuuns

nemeHTbl 6 1 7 rpynn MNC.

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

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

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

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

Cnanpg-nekums
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nMpUMeHeHNne. npeasoXXeHHbIX BELWECTB U
naBaTb UM Ha3BaHUSA B
COOTBETCTBUN C
KJacCcnuKaLMoHHOM
MPUHaANEXHOCThIO.
BnageTtb: HaBblKaMu
COCTABJIEHUSA XUMUYECKNX
peakuun,
XapakTepusyoLwmx
CBOWCTBa 3JIEMEHTOB 1"
cnocobbl X MOJTy4EeHUS.
MpomMexyTo4Has
aTTecTauns: SK3aMeH B
yCTHOW hopMe.
NTOrIO: 51 12
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

CemMm Ne paspena oMCUUNINHDI HauMmeHoOBaHMe NpakKTUYeCKUX 3aHATUMA 06bem B yacax
[e]::Je] 30 0390
1 2 3 4 5 6
[nToro: |

CVIMynSILI,VIOHHbIe 3aHATUA, UX HaUMeHOBaHue, coaep>XaHue m ob6beM B yacax

Cem Ne pasaena AoUCUUNJINHLI HauMmeHoBaHue CUMYNALUOHHBIX 3aHATUA 0ObbeM B yacax
0®0 | 390 | 0390
1 2 3 a 5 6
[UTOro:

5.6. JlJabopaTopHbIe 3aHATUA, UX HAUMeHOBaHue u ob6beM B yacax

Cem Ne paspena puCUUNINHDbI HaumeHoBaHue nabopaTopHbix paboTt 0O6beM B Hacax
0®0 390 03%0

1 2 3 4 5 6

1 OCHOBHbIe KJ1aCCbl HEOPraHNYeCKNX Knaccbl HeopraHn4yeckux BelecTB: OKCUAbl, OCHOBaHWSA, KUCAOTbI, COMN. 4
coegnHEeHUNN.

1 CTpoeHve aToMa U NepruoamnyecKnin 3aKoH. KBaHTOBO-rpagunyeckne hopmybl passinyHbiX aTOMOB. 4 1

1 OCHOBHbIe MOHATUA O XMMUYECKOMN CBA3N. DNIEKTPOHHbIE, CTPYKTYPHbIE N MPOCTPAHCTBEHHbIE (DOPMYJIbl MOJIEKY 1. 4 1

1 SHepreTnka XMMmUYeCKNX npoL,eccos. TepMoOMHaMMYeckmne pacHeTbl Mo YPaBHEHUAM XMMUYECKUX peakumin: SHTaNbNus, SHTPONnS, 4 1

3Heprusa N'mbbca.

1 KuHeTnka XnmMm4eckmnx npoL,eccos. CKOPOCTb XUMUYECKUX peaKkLui, XuMm4eckoe paBHoBecue. 4 1
XnMmn4yeckoe paBHoBecue.

1 PacTBoOpbl 1 X XapaKTepucTuKa. MpuroToBaeHMe pacTBOPOB Pa3IMYHON KOHLEHTPaLMN. 4 1

1 Teopuns 3N1eKTPOANTUYECKON Anccoumanmn. Peakumn noHHoro obmeHa. 4 1
CunbHble 1 cnabble 31eKTPONThI.

1 PaBHOBecue B pacTBopax rmaposm3yoLnxcs Fmpponuns conen. OnpepenexHne pH BydhepHbIX pacTBOPOB. 4 1
coneli n B 6ydepHbIX pacTBOpax.

1 KoMnieKCHble coeanHeHuns. KoopAnHaUVOHHbIE coegNHEeHNs. 2 1

1 MpomMeXxyTo4yHaa aTTecTauuns: 3a4eT B yCTHOMN
dopme.

2 OKUCANTENbHO-BOCCTAHOBUTEb-Hble NpoLecChl | OKUCNTENbHO-BOCCTAaHOBUTEIb-HbIE peakumn. 6 1
M NX XapaKTepUCTUKa.

2 SNeKTPOosM3 pacTBOPOB U pacn/iaBos. SNeKTposIn3 pacTBOPOB M pacrjiaBoB CONeNn. 4 1
YpaBHeHne HepHcTa. Koppo3uns MmeTasinos.
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Cem

Ne paspena pUCUUNUHDbI

HauMeHoBaHue nabopaTtopHbix paboTt

06bem B yacax

(o] o)

390

03®0

2

3

a

5

6

Ob6ume CBONCTBA MeTaslJIoB U HEMETAaJJI0B.

XnmMmnyeckme CBOMCTBa MeTaJIJIoB N HEMETAJI/IO0B.

4

1

3nemeHTbl 1-2 rpynn MNC - wenoyHble n
LenNo4YHo-3eMeNbHble MeTabl. Obwas
XapaKTepucTnka, XuMmn4eckmne CBOMNCTBa,

Ccnocobbl nosyyeHnsa, HaxoxxaeHume B npunpoae.

LLleno4Hble 1 Weno4YHOo-3eMesibHble MeTaJsllbl.

4

1

dnemeHThl 3 rpynnsl MNC. Obwasn
XapaKTepucTnka, XuMmn4eckmne CBOMNCTBa,

Ccnocobbl nosyyeHnsa, HaxoxxaeHume B npunpoae.

ANIOMUHWIA N €ro coefuHEHUS.

dnemeHThl 4 rpynnsl MNC. Obwasn
XapaKTepucTnka, XuMmn4eckmne CBOMNCTBa,

Ccnocobbl nosiydyeHnsa, HaxoxxaeHme B npunpoae.

CoefvHEHWS yraepoaa U KpeMHus.

dnemeHThbl 5 rpynn NC. Obwasn
XapaKTepucTnka, XuMmn4eckmne CBOMNCTBa,

Ccnocobbl nosyvyeHnsa, HaxoxxaeHmne B npunpoae.

A30T 1 a30THas KucoTa.

dnemeHTbl 6 1 7 rpynn MNC. Obwasn
XapaKTepucTnka, XuMmn4eckmne CBOMNCTBa,

Ccnocobbl nosiyvyeHnsa, HaxoxxaeHumne B npunpoae.

FanoreHbl N NX coegnHeHns.

Mpome)xyTo4yHas aTTecTauunsa: 3K3aMeH B
yCTHOM dhopMe.

UTOro:

68

16

5.7. MpuMepHas TeMaTUKa KYPCOBbIX NpoeKToB (paboT)
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

CemMm Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA
1 2 3 4 5 6 7
1 OCHOBHbIe KJ1acCbl HEOPraHNYeCKNX [eHeTn4yeckasn CBA3b: COCTaBJIEHME CXeM. 2 10
COeJIHEHNN. Hepens
1 CTpoeHve aToMa 1 NepnoamnyecKnin 3aKoH. XapaKTepucTrkKa 3/IeMEHTOB MO MOJIOXKEHWNIO B MEpPUOANYeCcKon cucTeme. 4 5 10
Hepens
1 OCHOBHbIE MOHATUA O XMMUYECKON CBA3N. OnpepeneHne suaa CBA3MN B Pa3JINYHbIX COEANHEHUSX. 6 5 10
Hepens
1 SHepreTnkKa XMMmMYeCKnX npoL,eccos. PelleHne pacyeTHbIX 3agay. 8 5 10
Hepens
1 KuHeTnka XnmMm4eckmnx npoLeccos. PelueHune 3agay Ha onpefeneHne CKOPoCTU U CMeLLeHne XMMN4YeCcKoro paBHoOBeCHUs. 10 5 10
XvMunyeckoe paBHoBecuHe. Hepens
1 PacTBOpbI U NX XapakTepucTuka. PelwweHve 3ana4 Ha onpefeneHne passinyHbiX BUAOB KOHLEHTpaLMN. 12 5 10
Hepens
1 Teopuns 31eKTPONTUHECKON ANCcounaLmm. OnpegpenieHne NOHHOM aKTUBHOCTU PacTBOPOB, CTEMEHN N KOHCTaHTbl ANCCOLNaL K. 14 5 10
CunbHble 1 cnabble 3N1eKTPOANTHI. Hepens
1 PaBHOBecue B pacTBopax rmgposim3yoLLnxcs CocTaBneHne CxeM passinyHbIX TUMNOB rMaposmsa. PeweHne 3anay Ha onpegeneHne 15 5 10
conen n B 6ydepHbIX pacTBopax. pH 6ydepHbIX pacTBOPOB. Hepens
1 KoMnieKcHble coeanHeHns. BbinonHeHMe 3ajaHunin Ha onpeaeneHne CTPYKTYpPbl KOMMANEKCHbIX COeQUHEHNN. 16 5 10
PelueHne 3aa4 Ha HAX0XAEHNE KOHCTaHTbl YCTOWYMBOCTU. Hepens
1 MpomMeXxyToyHaa aTTecTauns: 3a4eT B yCTHOWN 17
dopme. Hepens
2 OKUCANTENbHO-BOCCTAHOBUTENb-Hble npoLecchl | CocTaBneHne ypasHeHun OBP meTogoM nonypeakumn. 2 20 20
M NX XapakTepUCcTuKa. Hepens
2 31eKTpOoJSIN3 pacTBOPOB U pacnsiaBoB. CocTaBneHune CxeM pa3sinyHbIX BUOOB 3/1eKTPoan3a. Pac4éTbl N0 ypaBHEHUIO 4 13 20
YpaBHeHne HepHcTa. Koppo3us MeTasf1oB. HepHcTa. Hepnensa
2 O6wwme cBONCTBA METasJIOB U HEMETAJIOB. BbINoNIHEHME Pa3/INYHbIX CXEeM NPeBpaLLEHNA, XapaKTepusyowmx MeTansbl 1 6 10 20
HeMeTannbl. Hepens
2 3nemeHTbl 1-2 rpynn MNC - wenoyHble n Kanui n HaTpun, nx nony4yeHue, CBONCTBa 1 coegnHeHus. LLIénoyn. 8 10 20
Leno4YHo-3eMeNbHble MeTabl. Obwas Hepens
XapaKTepucTnka, XuMmn4eckmne CBOMNCTBa,
cnocobbl Mosly4eHNs, HAX0XXAEHME B Npupoae.
2 dnemeHThl 3 rpynnsl MNC. Obwasn Fannuin, MHAWRA, TanaUR: NX NoJly4yeHne, CBONCTBA N COeAUHEHMS. 10 10 20
XapaKTepucTnka, XuMmn4eckmne CBOMNCTBa, Hepensa
cnocobbl Mosly4eHNs, HAX0XXAEHME B Npupoae.
2 dnemeHThl 4 rpynnsl MNC. Obwas AnnoTponunyeckne moaudpukaumm yrnepoga. OKkcuabl yraepoga: ux nosy4eHuve v 13 10 20
XapaKTepucTnka, XuMmn4eckmne CBOMNCTBa, CBOWCTBA. Hepensa
cnocobbl Mosly4eHNs, HAX0XXAEHME B Npupoae.
2 dnemeHnThbl 5 rpynn NC. Obuwasn AMMMak, connm ammoHus. Okcnabl azoTa. KpyrosopoT a3oTa B npupoae. 15 10 20
XapaKTepucTnka, XuMmn4eckmne CBOMNCTBa, Hepensa
cnocobbl Mosly4eHNs, HAX0XXAEHME B Npupoae.
2 dnemeHTbl 6 1 7 rpynn MNC. Obwasn 0O30H. CeneH n Tennyp: nx NonyvyeHme, CBONCTBa U coegnHeHns. Ceposogopoa. 16 10 17
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Cem Paspensi u TeMbl paboyent nporpaMMbl MepeuyeHb gOMaLUHUX 3afaHUM U APYrMX BOMPOCOB AJIA CaMOCToATeNbHOro | Cpoku O6beM B Yacax
CaMOCTOATEJIbHOIO U3yUYeHus u3yyeHus BbINOJ (e 1> T0) 390 03®0
HeHus
1 2 3 4 5 6 7
XapakKTepucTuka, XuMmnyeckme CBOMCTBA, Hepens
cnocobbl MNosly4eHNs, HaxoXXgeHve B npupoae.
2 [MpoMeXxyTo4YyHaa aTTecTaumnsa: 3K3aMeH B 17
yCTHOWN hopme. Hepens
NTOro: 133 247
5.9. KaneHpapHbin rpacduk BocnuTaTeNbHOW paboThbl N0 AUCUMNJIMHE
Moaynb pJaTta, MecTo npoBeneHus HasBaHue meponpuaTusa dopmMa npoBepeHus OTBEeTCTBEHHbIW JocTmxeHun
MeponpuaTus obyualowmuxcs
Mogaynb 3 YyebHo- OkT56pb 2022, ®IrBOY BO MeHpOeneesckne 4TeHUs. Kpyrnbin cton CtanbHas M.N. OlMK-3.1; YK-1.2; YK-1.1;
nccnepoBaTesibCKas m «MI'TY» (vHanBMAayanbLHoO- YK-1.5; YK-1.4; YK-1.3;
Hay4HoO-uccnenoBaTesibCKas rpynnosas).

NEeATENIbHOCTb

Mogaynb 3 YyebHo-
nccnepoBaTenbckas u
Hay4Ho-uccnenoBaTeNbckas
[esTeNbHOCTb

MapT 2023, «EBpoxuM-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.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.)

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

Cunyko H.O., CtanbHasa M.UN. Xumunsa: yyebHoe nocobue ¢
MeaNKO-61oNorn4eckomn HanpaBaeHHOCTbIO.

6.2. JiuTtepaTtypa ona caMmocTosTesibHOM paboT

HasBaHue

CcblniKa

Opo3nos, A.A. HeopraHnyeckas xmumus : y4yebHoe nocobue /
A.A. Opo3pos, M.B. lpo3posa. - 2-e n3a.,2021-08-31. -
CapaToB : Hay4yHas kHura, 2019. - 158 c. - 9bC IPR Books. -
URL: http://www.iprbookshop.ru/81031.html. - Pe)xum
focTtyna: no nognucke. - ISBN 978-5-9758-1753-2

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+0AA
116

CemeHoB, N.H. Xumus : y4ebHuk / N.H. CemeHos, WU.J1.
Mepdwunosa. - CaHkT-MeTepbypr : XUMN3OAT, 2016. - 656 c.
- 3bC An Nun 3p Megua. - URL:
https://www.iprbookshop.ru/49800. - Pexxum pocTtyna: no
rnoanucke. - ISBN 978-5-9388-275-5

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+0A6
54D

54(075.8) I 54 InuHka, H.J1. O6bwas xumus : y4ebHoe
nocobue / HJ1. FnuHka. - U3a. cTep. - MockBa : KHOPYC,
2012.-752 c. - Npwun.: c. 721-724. - 3b HB6 MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2000019621. -
Pexxum pocTyna: conep>xaHue. - bubnuorp.: c. 725-726 (41
Ha3B.). - IMeH. yKa3.: c. 727-728. - NpenM. yKa3s.: c. 729-746.
- ISBN 978-5-406-02149-1

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+029
6C8

Oepnos, A.l'. 36paHHble rnaBbl O6LLEN XUMUN.
KomnnekcHble coegnHeHns : y4yebHoe nocobue ans
CTYAEHTOB XUMUKO-TEXHOJIOMNYEeCKMX (haKyIbTETOB BY30B
HedTerasosoro npocuna / A.l. Oepos, E.B. Cononoea, A.C.
JlokTes. - 2-e n3g. - Mocksa : 9kOOHuUc, 2016. - 80 c. - 3BC
IPR Books. - URL: http://www.iprbookshop.ru/71458.html. -
Pe)xum gocTtyna: no nognucke. - ISBN 978-5-91936-059-9

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+0A9
OEO

546(07) T 32 Tem3okoBa, A.B. (Mankonckui
rocyapCTBEHHbIA TEXHOIOMMYECKNN YHUBEPCUTET). XumMmnsa
351eMeHTOoB : y4yebHoe nocobue / Tem3okosa A.B., JInTemHoBa
T.H. ; M-Bo obpa3oBaHuns n Hayku PO, ®FBOY BMO Mankon.
roc. TexHos. YH-T. - Mawnkon : MI'TY, 2016. - 144 c. - lNpwun.: C.
140-142. - 9b Hb MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2100024243. -
Pexxum pocTyna: Ans aBTOPM30B. NOJib30BaTeNen. -
Bubnwnorp.: c. 139 (17 Ha3B.)

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+04B
24E

MBaHoB, B.I'. HeopraHnyeckas xmmmsa. KpaTkuin Kypc :
yyebHoe nocobue / B.I'. UBaHoB, O.H. leBa. - Mocksa : KYPC :
NHOPA-M, 2014. - 256 c. : nn. - 3bC 3HaHuyM. - URL:
http://znanium.com/catalog/document?id=272664. - Pexxum
nocTtyna: no nognucke. - ISBN 978-5-905554-60-5

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+041
4FB

YyebHo-MeToAMYECKNE MaTepuasbl A1 CAMOCTOATENbHOM paboThl 06yYaloLWNXCS U3 Ynucna
WHBAJINIOB W JINL, C OFPaHUYEHHBLIMU BO3MOXHOCTAMN 300p0Bbs (OB3) NpenocTaBnaoTCca B popMax,
aJlanTUPOBAHHbIX K OrPAaHNYEHNSAM VX 300P0BbSA U BOCNPUATUSA MHPOPMaLUUn:

ONs nuu C HapyLWeHUaAMM 3peHuns:

e B NevyaTHon hopMe yBEIMYEHHbLIM LPUKDOTOM,
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e B (OPME SNEKTPOHHOIr0 OKYMEHTA,
¢ B hbopMe ayanocpanna,
e B NevyaTHoM popMe Ha s3blke bpanns.

ONs VL C HapyLWeHWAMK cyXa:

e B Me4vyaTHOW chopme,
e B (hopMe 3/1eKTPOHHOr0 OOKYyMEeHTa.

Ona nuuy ¢ HapyLWeHNSaSMM ONMOPHO-ABUraTesIbHOro annapaTa:
e B nevyaTHom opme,

e B (OPME SNEKTPOHHOIr0 LOKYMEHTA,
e B hbopMe ayaunocpanna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

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

Stanbl GOPMUPOBAHUA KOMNETEHL UM HaumeHoBaHue y4yebHbIx
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUUNJINH,
(e L:>To) 390 03%0 cdopmMupyoue
KOMMeTeHLUUM B npouecce
OCBOEHMSA
obpasoBaTesibHOM
nporpamMmmel
ONK-3.1 CrnocobeH MCnosib30BaTb NMHMOPMALIUIO O HOBENLUMX HAayUHbIX N TEXHOJIOMMYECKUX OOCTVIKEHUAX OS5 pelleHmns
npuknagHbiX 3aga4y B o6nactn obecnevyeHns noxxapHon 6e30NacHOCTN, OXpaHbl OKPY>XaloLen cpebl U 3KOJI0rMYecKomn
6e3onacHoCTun
8 9 FeonHpopMaUNOHHbIe
CUCTEMbI B MOXKapHON
6e3onacHoOCTH
7 8 MNo>xapHas 6e3onacHoOCTb B
CTpPOUTENbLCTBE
7 8 lMpoTmBono)xapHoe
BOOOCHab)xeHue
3 5 MaTepuanosegeHune.TexHos0
I’ KOHCTPYKLMOHHbIX
MaTepuasnos
4 4 OpraHusauuns cnyxbbl n
NOArOTOBKW
2 4 SNeKTpoHNKa 1
3N1eKTPOTEXHUKA
12 12 XnumMnga
10 11 MpeponniomMHas npakTuka
6 6 JKcnayaTaunmoHHas
npakTuKa
5 5 Teopus ropeHus n B3pbiBa
4 4 Cny>xebHas npakTunka
4 4 PU3NKO-XNMUNYECKNE OCHOBBI
pPasBUTUSA U TYLLEHUS NOXKapa
34 34 NpuknagHas MexaHuka
12 12 dusnka
2 2 O3HakoMUTesIbHas NpakTuKa
9 11 MeToabl MaTeMaTU4YECKON
CTaTUCTUKU 1
MaTeMaTn4eckoro
MOOEe/INPOBaHMNS
6 6 TennoTexHukKa
3 3 FvpopaBavka
10 10 3almTa oKpyxatoLlen cpeabl
OT XUMUYECKUX 3arpsi3HEHUI
10 10 JKosornyeckas oueHka
XMMNYECKOM ONacHOCTH
2 1 2K0JI0rns
7 7 OnacHble NpupoaHbIe
npouecchl
YK-1.1 AHanu3snpyeT 3aga4vy, Bbiaenss ee 6a3oBble COCTaBASALWMNE, OCYLLECTBASET AEKOMMNO3ULINIO 334341
10 11 OpraHusauus n ynpasieHume
B obnacTn obecneveHus
rno>xapHow 6e30nacHOCTH
5 5 OeTann mawunH
9 11 MeToabl MaTeMaTU4ECKON
CTAaTUCTUKU 1
MaTeMaTn4eckoro
MOOEe/INPOBaHMNS
6 6 TennoTexHukKa
8 9 FeonHpopMaUNOHHbIe
CUCTEMbI B MOXKapHON
6e3onacHoCTH
5 5 MNo)xapHas npouiakTmKa
4 6 ®dursunosorusa YyesoBeka
10 11 MpeponnaomMHas rnpakTuka
3 3 FvpopaBavka
1 3 Ha4vanbHas BoeHHas
NOAroTOBKa U rpakfaaHcKas
o60opoHa
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCLUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpamMmbl
4 4 NHdpopMaumoHHbIe
TexHoJ0rnm
6 7 30aHunsA, COOPYXXEHNA N UX
YCTOMYMBOCTb NpW Noxxape
4 4 Cny>xebHas npakTuka
2 2 O3HakoMuTeNbHan NpakTukKa
67 67 HapeXXHOCTb TEXHUYECKUX
CUCTEM N TEXHOTEeHHbIN PUCK
3 3 KoHuenumnn coBpemMeHHoro
eCTeCTBO3HaHMs
9 9 MNo>xapHas 6e3onacHoOCTb
MPOMbILUJIEHHbIX 30aHUN
9 9 MNo>xapHasi 6e3onacHoCTb
XKUAbIX N 06LLeCTBEHHbIX
30aHnNn
4 4 TexXHMYeCKNN NHOCTPaHHbIN
A3bIK
4 4 NHOCTpaHHbIN 3bIK B
rnpodeccnoHasbHon chepe
5 5 Teopus ropeHus n B3pbiBa
12 12 Xnmus
12 12 dursvka
4 4 MeTponorus,
CTaHpapTu3aums,
cepTudunkaumns
123 123 MaTemaTuKka
4 4 DU3NKO-XMMUYECKME OCHOBDI
pPa3BMTUS N TYLLEHUA MoXKapa
2 4 DNIeKTPOHUKa n
3N1eKTPOTEXHUKA
1 2 dunocous

YK-1.2 HaxoguT n KpUTUYECKN aHaIN3NPYeT MHPOpPMaLmo, HeE0BXoAUMYIO A5 pelleHnst NOCTaBJeHHOW 3a4a4n

9

9

Mo>xapHasi 6e30nacHoOCTb
XKUJbIX N 06LLIECTBEHHbIX
30aHuUN

12

Ddusmka

30aHus, COOPYXXEHNSA N nx
YCTONYMBOCTb NPU Nnoxxape

123

123

MaTemaTunka

67

67

Hafge)>XHOCTb TEXHNYECKNX
CUCTEM N TEXHOI €HHBbIN PUCK

TexXHNYEeCKNN NHOCTPaHHbIN
A3bIK

NHoCTpaHHBbIN A3bIK B
npogeccnoHasbHom cepe

MeTposnorus,
CTaHpapTu3auums,
cepTuurKaumns

S

DNeKTpoHMKa 1
3JIeKTPOTEXHUKA

Teopus ropeHus 1 B3pbiBa

JeTtann MmawnH

TennoTexHukKa

Hlojuiln

ol

PU3NKO-XNMUYECKNE OCHOBBI
Pa3BUTUNA N TYLLEHNSA NMOXXapa

(6]

MNoxxapHas npouiakTmka

OpraHu3aumns n ynpasneHume
B obnacTum obecneyeHus
rno)xapHown 6e3onacHoCcTn

11

I'Ipe,u,,u,mnn0MHa;| NpaKTunKa

11

MeToabl MaTeMaTU4YeCKOMn
CTaTUCTUKKN 1
MaTeMaTU4Yeckoro
MOLEeMPOBaAHNS

FvpopaBavka

CnyxxebHasa npakTuKa

HlblW

F - [OV]

NHdopMaumoHHbIe
TexHoJ0rnm
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpamMmbl
8 9 FeonHpopMaUNOHHbIE
CUCTEeMbl B NOXKapHOW
6e3onacHocTun
3 3 KoHuenuum coBpeMeHHOoro
eCcTecTBO3HaHus
12 12 Xnmus
4 6 ®dursnosiorvsa YyesioBeka
2 2 O3HaKoMUTesIbHas NpakTuKa
9 9 Mo>xapHasa 6e3onacHOCTb
MPOMbILLJIEHHbIX 34aHUN
1 3 Ha4vanbHas BoeHHas
noaroToBKa N rpa)kAaHckas
060poHa
YK-1.3 PaccMaTpurBaeT BO3MOXHbl€ BapMaHTbl pelueHns 3a4a4n, oueHMBas NX JOCTOMHCTBA U HeJOCTaTKM
4 4 NHOCTpaHHbIN 3bIK B
npodeccnoHasbHon chepe
6 7 30aHuns, COOPYXXEHUA N UX
YCTOMYMBOCTb NPV Noxxape
5 5 Teopwus ropeHus n B3pbiBa
67 67 HageXXHOCTb TeEXHUYEeCKUX
CUCTEM N TEXHOTEHHbIN PUCK
4 4 DU3NKO-XMMUYECKME OCHOBDI
pa3BUTUS U TYLWEHNs Noxapa
4 4 MeTponorus,
CTaHpapTu3aums,
cepTuukaumns
123 123 MaTemaTuka
2 4 DNeKTpoHMKa 1
3J1IeKTPOTEXHMKA
10 11 OpraHunsauus v ynpasjeHue
B obnacTum obecneyeHus
rno)xapHown 6e3onacHoCcTn
9 11 MeToabl MaTeEMaTU4ECKON
CTaTUCTUKN 1
MaTeMaTn4yeckoro
MOOe/INPOBaHMNS
1 2 dunocous
5 5 OeTtann mawnH
6 6 TennoTexHukKa
8 9 FeonHpopMaUNOHHbIE
CUCTEeMbl B NOXKapHOW
6e3onacHocTun
4 6 ®dursnosiorvsa YyesioBeka
5 5 MNoxxapHas npouiakTmka
10 11 MpenannnoMHas NnpakTuka
4 4 CnyxxebHasa npakTuKa
3 3 Fvpopasavka
1 3 HavanbHas BoeHHas
noaroToBKa N rpa)kAaHckas
0b0opoHa
4 4 NHdpopMaumoHHble
TexHoJ0rnm
3 3 KoHuenuumn coBpeMeHHoro
eCcTeCcTBO3HaHMS
2 2 O3HakoMUTesIbHas NpakTuKa
9 9 MNo>xapHas 6e3onacHoOCTb
MPOMbILUJIEHHbIX 30aHUN
12 12 Xnumuns
9 9 MNo>xapHas 6e3onacHoOCTb
XKUNbIX N 06LLEeCTBEHHbIX
30aHnNn
12 12 Ddursmka
4 4 TexXHNYEeCKNN NHOCTPaHHbIN
A3bIK
YK-1.4 paMOTHO, JIOTMYHO, apryMeHTUPOBaHHO hopMupyeT COOCTBEHHbIE CYyXXAEHUNA N OLEeHKN. OTAnYaeT pakTbl OT
MHEHUN, MHTepnpeTaunii, OLLEHOK U T.4. B PaCCYy>KAEHUAX APYTUX Y4aCTHUKOB AeATeIbHOCTH
10 11 OpraHusauuns u ynpasneHume
B obnacTn obecneveHus
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3tanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy)

0o®0

390

0390

HauMmeHoBaHue y4ebHbIX
OVUCLUMJIMH,
cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

rno)xapHon 6e3onacHoCTn

KoHuenuun coBpeMeHHoro
eCTeCTBO3HaHWnA

12

12

XumMng

12

12

dunsnka

123

123

MaTemaTuka

11

MeToabl MaTeEMaTU4YeCKOMN
CTaTUCTUKKN 1
MaTeMaTU4Yeckoro
MOLEeMPOBAHNS

MNoxxapHas npouiakTmka

reonHpopMaLMOHHbIEe
CUCTEMbI B MOXXapHON
6e3onacHoOCTHU

npe,D,,EI,VII'IJ'IOMHaﬂ NpaKTuKa

Cny»xebHasa npakTuKa

O3HaKoMUTesIbHas NpakTuKa

Pn3noaorns YesioBeka

IENINIEN P

=
WoO|N| AL

Ha4vanbHasa BOeHHas
NOAroTOBKa U rpakaaHckKas
obopoHa

30aHus, COOPYXXEHNSA N nx
YCTONYMBOCTb NPU Noxxape

67

67

Hage)>XHOCTb TEXHNYECKNX
CUCTEM N TEXHOIMEHHbIN PUCK

MeTponorus,
CTaHpapTu3aums,
cepTudunkaumns

DNIeKTPOHUKa n
3N1eKTPOTEXHUKA

[(e]

©

Mo>xapHasi 6e3onacHoCTb
NMPOMbILLINEHHbIX 34aHUI

OeTann mawunH

TennotexHukKa

Fvpopasavka

Ojwlo|un

O|lwlo|u

Mo>xapHasi 6e30nacHoCTb
XKUJIBIX N 06LLIECTBEHHbIX
30aHuUN

TexXHNYEeCKNN NHOCTPaHHbIN
A3bIK

NHoCTpaHHBbIN A3bIK B
npogeccnoHasbHom cepe

Teopwus ropeHus n B3pbiBa

5
4

5
4

DU3NKO-XUMUYECKME OCHOBDI
Pa3BUTUA N TYLLEHNA NOXXapa

4

4

NHdopMaumoHHbIe
TexHoJ0rnm

YK-1.5 OnpepensieT n oueHUBaeT NOCAeACTBMSA BO3MOXHbIX PELUeHU 3a4a4u

4

4

DU3NKO-XNMUNYECKNE OCHOBBI
Pa3BUTUA N TYLLEHWNA NOXXapa

12

12

Ddusmka

10

11

OpraHusaumns n ynpasneHume
B obnacTn obecneveHus
rno)apHown 6e3onacHoCcTn

11

MeToabl MaTeMaTU4YeCKOMn
CTaTUCTUKKN 1
MaTeMaTU4Yeckoro
MOLEeMPOBaAHNS

123

123

MaTemaTuka

reonHpopMaLMOHHbIe
CUCTEMbI B MOXXapHON
6e3onacHoOCTHN

Pn3nNoaorns YesioBeka

Ha4vanbHasa BOeHHas
NOAroTOBKa U rpakaaHckKas
obopoHa

30aHus, COOPYXXEHUSA N nx
YCTONYMBOCTb NPU Nnoxxape
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpamMmbl
67 67 HapeXXHOCTb TEXHUYECKUX
CUCTEM N TEXHOTEeHHbIN PUCK
4 4 MeTponorus,
CTaHpapTu3aums,
cepTuunkaumns
5 5 MNoxxapHas npounakTmKa
10 11 MNpenannioMHas NnpakTuKa
2 4 DNIeKTPOHUKa n
3N1eKTPOTEXHUKA
4 4 Cny»xxebHasa npakTuKa
2 2 O3HaKoMUTesIbHas NpakTuKa
5 5 OeTann mawunH
9 9 MNo>xapHasi 6e3onacHoCTb
MPOMbILLUAEHHbIX 34aHNN
6 6 TennoTexHuka
9 9 MNo>xapHasi 6e3onacHoCTb
XKUAbIX N 06LLeCTBEHHbIX
30aHnNn
3 3 FvppaBavka
4 4 WNHdpopMaynoHHbIe
TexHo0rnm
4 4 TexXHMYeCKNN NHOCTPaHHbIN
A3bIK
3 3 KoHuenumnn coBpemMeHHoro
eCTeCTBO3HaHMs
4 4 NHOCTpaHHbIN S3bIK B
npodeccnoHasbHon chepe
12 12 Xnumuns
5 5 Teopus ropeHus n B3pbiBa

7.2. OnucaHue nokKasaTesiel U KpuTepueB OLeHUBAHUA KOMMNEeTeHUMA Ha pa3JInvyHbIX
3Tanax mx ¢oopMMpoOBaHUsA, ONUCaHUE LUKaJibl OLLeHUBAHUSA

Mnanupyemsbie Kputepuu oueHUBaHUA pe3ynbTaToB obyyeHus HaumeHoBaHue
pesynbTaThbl HeyAoBJIETBOPUT | yaoBneTBopuUTen XopoLo OTJINYHO OoLLeHO4YHOro
OCBOEHMUA eJibHO bHO cpepncTsa

KOMMeTeHLUUun
1 2 3 4 5 6

YK-1: CnocobeH ocyLLecTBISATb KPUTUHECKMA aHaM3 NPOoBAEMHBIX CUTYaL A Ha OCHOBE CUCTEMHOIO nNoaxoaa,
BblpabaTbiBaTb CTPaTErnto 4EeNCTBUN

YK-1.4 F'paMOTHO, JIOTMYHO, apryMeHTUPOBaHHO hopMupyeT COBCTBEHHbIE CYyXAEHUSA U OLeHKN. OTanYaeT akTbl OT
MHEHWN, MHTepnpeTaLunii, OLEHOK U T.4. B PaCCYy>KAEHUAX APYrUX Y4aCTHUKOB AeATeIbHOCTH.

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

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oThefNbHbIe
npobenbl 3HaHUSA

CdopmupoBaHHble
cncTemMaTuyeckue
3HaHUsA

YMmeThb: YacTu4Hble yMeHUA | HenosiHble yMeHUs | YMeHMs NosHble, CchopMupoBaHHbIe
KPUTNYECKU JonyckawTcs yMeHus
oueHmBaTb Hebosnblne

MHGpOopMauuio, ownbkKmn

He3aBuUCMMO OT

NCTOYHUKA,

CaMOCTOATENbHO

npuobpeTaTb 1 cuC

TemMaTu3npoBaTb

3HaHWnS,

apryMmeHTnpoBaHH

0 OTCTamBaTb CBOIO

TOYKY 3pEeHns.

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

Hoknapn, sBonpocsl
K 9K3aMeHy
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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

4

6

bHO-TYMaHUTapHbIX
ANCUNMINH
No3BONSALLNMY
OCYLLLeCTBASATh
pelieHmne
LUMPOKOIro Knacca ¢
3ajay Hay4YHo-uccn
€[0BaTesNIbCKOro u
NpUKNagHoOro
XapakTepa

npobensl

OnMK-3: CnocobeH pellaTb NprKAagHble 3alaqm B 061acTu obecnedeHns noxapHon 6e30nacHOCTY, OXpaHbl OKpYXatoLLen
cpefbl U 3KO0rM4eckon 6e30nacHoOCTY, NCNoJb3ys TEOPUIO U METOAbl (hYHAAMEHTaIbHbIX HayK.

OMNK-3.1 CnocobeH ncrnosab3oBaTb MHHOOPMaLMIO O HOBENLLMX HaYYHbIX N TEXHOIOMTNYECKMNX OOCTVMXKEHUAX AN peLleHns
npuKNagHbIX 3a4a4 B obnactn obecnevyeHns noxapHonm 6e30NacHOCTM, OXpaHbl OKPY>XaloLen cpebl U 3KOJI0rMYecKomn

6e3o0nacHoOCTN.

3HaTb: Teopuio 1
MeToAbl
dhyHOaMeHTalbHbIX
HayK.

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

YMeTsh: pewaTtb

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHnsa nosHeble,

ChopmMupoBaHHble

npuKiagHbie JonyckatoTcs yMeHUNs
3aga4vm B obnacTtum HebosnbLne

obecneyeHns ownbkKmn

rno>kapHom

6e3onacHocTy,

OXpaHbl

OKpy>KatwLien

cpenbl 1

3K0JIornyeckom

6e3onacHocTy,

NCMNosb3ys Teoputo

N MeToabl

dyHOaMeHTalbHbIX

HayK.

Bnapetb: YacTu4Hoe HecuctemaTtuydecko | B YcnewHoe un
HaBblKaMu BNageHmne e MpUMeHeHne cucTemMaTU4eCcKOM | cucTemaTunyeckoe
pelweHuns HaBblKaMu HaBbIKOB NMPUMEHEHUN npuMeHeHne
npuKNaaHbIX HaBbIKOB HaBbIKOB
npodgeccruoHasnbHbI JonyckaroTcs

X 3afa4 Ha OCHoOBe npobensl

TEeopun 1 MeTon0B
dyHOaMeHTalbHbIX
HayK.

[lokfaga, BOnNpochl
K 3K3aMeHy

YK-1: CnocobeH ocyLLecTBASTb KPUTUHECKMIA aHaM3 NPoBaeMHbIX CUTYaL WA Ha OCHOBE CUCTEMHOIO nNogxona
BblpabaTbiBaTb CTPaTErnto 4eNCTBUN

YK-1.5 OnpenensieT n oueHnBaeT NoCAeACTBMS BO3MOXHbIX PeLleHW 3a4a4n.

3HaThb:
nlornyeckune
hopMbl 1
npouenypsl,
cnocobcTByOWME
pedekcun no
rnoesoay
cobCTBEHHOM 1
MbICINTENbHON

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

0EeATENbHOCTW.
YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHnsa noJiHble, CcopMupoBaHHbIE
apryMeHTMpoBaHo jonyckatTcs yMeHus
hopMupoBaThb HebonbLne

cobcTBEeHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu.

Bnapetb: YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
HaBblKaMu B/lafeHmne e NMpuMeHeHne cucTeMaTU4YeCcKoOM | cucTeMaTuyeckoe
onpepeneHns HaBblKamMm HaBbIKOB npUMeHeHNn npuMeHeHne
npakTU4ecKux HaBbIKOB HaBbIKOB
nocnencTsui jonyckatTcs

N3J10)KEHHOI 0 npobensi

peweHna 3aga4un.

HDoknap, sonpocsl
K 3K3aMeHy
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

YK-1: CnocobeH ocyLecTBAATE KPUTUYECKUIA aHaNM3 NpobaeMHbIX CUTyaLnin Ha OCHOBE CUCTEMHOIo Nogxoaa
BblpabaThbiBaTb CTpaTErnio 4ENCTBUN

YK-1.3 PaccmaTpmBaeT BO3MO)XHblE€ BapMaHThbl peLleHUs 3a4a4u, OLeHnBas NX AOCTOMHCTBA U HEAOCTaTKM

3HaThb:
nornyeckumne
hopmMbl 1
npouenypsl,
cnocobeTBylowme
pediekcun no
rnosoay
cobcTBEHHOW 1”
MbIC/INTEJIbHON

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepxKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTeMaTmyeckume
3HaHWA

neAaTeNbHOCTI.

YMmeThb: YacTu4Hble yMeHUA | HenosHble yMeHUsa | YMeHMs NosHble, CchopMupoBaHHbIe
aprymMmeHTnpoBaHH JonyckawTcs yMeHus

0 hopMmpoBaTb HebonbLne

cobcTBEHHOE ownbkKmn

cy>XxaeHue n

OLEHKY

VH{opMaLunu.

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BlageHne e NpuMeHeHne CUCTeMaTUYeCKOM |cucTemMaTuyeckoe
onpeneneHuns HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
npakTU4ecknx HaBbIKOB HaBbIKOB
nocneacTeumn jonyckatTcs

MN3J10)KEHHOro npobenb

pelleHnst 3aga4u.

[okfaga, BOnNpochl
K 3K3aMeHy

YK-1: CnocobeH ocyLecTBAATb KPUTUYECKUIA aHaNM3 NpobaeMHbIX CUTyaLnin Ha OCHOBE CUCTEMHOIo Nogxoaa
BblpabaThbiBaTb CTpaTErnio 4ENCTBUN

YK-1.2 HaxoAuT N KpUTUHECKN aHaIn3mp

eT UHGopMaLNi0, HEOHXOAUMYIO ANSi PELIEHUS NMOCTABJIEHHOW 3a4a4u.

3HaThb:
ocobeHHoCTKN
CUCTEMHOIO 1
KPUTUYECKOro
MbILLEHUSA 1
O0EMOHCTPUPOBaThb
rOTOBHOCTb K
HeMy; nornyeckune
hopmMbl 1
npouenypsl,
O0EeMOHCTPUPOBaAThL
CNoCcobHOCTb K
pedekcun no
rnoesoay
cobCcTBEHHOM 1
MbIC/INTENbHON

®parMeHTapHble
3HaHWA

HenosHble 3HaHuA

CchopMupoBaHHsble,
HO codepxaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

neATesIbHOCTI.
YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHnsa noJiHble, CchopmMupoBaHHbIe
aHan3npoBsaTb jonyckatTcs yMeHus
NCTOYHUKN HebonbLne

nHpopmaumm ¢ ownbkmn

TOYKN 3peHns

BPEeMEeHHbIX 1

MPOCTPaHCTBEHHD|

X YCNOBUN NX

BO3HWUKHOBEHUS.

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 npobenb

pelleHnst 3aga4u.

[okfaa, BOnNpochl
K 3K3aMeHy

YK-1: CnocobeH ocyLecTBAATE KPUTUYECKUIA aHaNM3 NpobaeMHbIX CUTyaLUin Ha OCHOBE CUCTEMHOro nNogxoaa
BblpabaThbiBaTb CTpaTErnio 4ENCTBUN

YK-1.1 AHanu3npyeT 3aga4vy, Bblaensisi ee 6a3oBble COCTABASOLWMNE, OCYLLECTBASET AEKOMMNO3ULIMIO 3a4a4W.

3HaThb:
norn4yeckmne
hopmMbl 1
npouenypsl,

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepXKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

[loknaa, BONpochl
K 3K3aMeHy
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cobcTBEHHON 1
MbICINTE/IbHOWN

Llefblo BbISBNEHNSA
MX NpoTMBOPEYNIA
1 novcka
DOCTOBEPHbIX
CYXKOEHUN.

heaTeNbHOCTH.

YMmeTb: YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
apryMeHTUpOBaHH hornyckatTcsa yMeHus

0 (hopMuMpoBaTb HebonbLIne

cobcTBeHHOEe ownbkm

Cy)XOeHune n

OLLeHKY

MHopMaLunn.

Bnapetb: YacTn4yHoe HecuctemaTtunyecko | B YcnewHoe un
HaBblkamMu BlafeHmne e NpMMeHeHne cnMcTeMaTuyeckoM | cuctemaTuyeckoe
conocTas/ieHuns HaBblKamMu HaBbIKOB NnpUMeHeHun npuMeHeHune
pa3HbIX HaBbIKOB HaBbIKOB
NCTOYHNKOB nonyckatTcs

nHopMaumn npobenbl

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

KOMMNeTeHUumn
1 2 3 4 5 6
cnocobcTBytOWME
pediekcun no
nosony

7.3. Tunosble KOHTPO/JibHbI€ 3aAadHUA U UHbI€ MaTepuanbl, HeobXxoauMbie 41 OUEHKHU
3HaHUN, ymel-mﬁ, HaBbIKOB U (MN1M) oNnbiTa AEATENIbHOCTHU, XapakKTepu3ylouwux 3Tanbl
cbopmupoaal-ma KOMMNEeTeHLUUNn B npouecce ocsoeHusn oGpasoBaTeanoﬁ nporpamMmmbli

1. Booopon n ero coeguHeHus.

Tembl poknapos

2. Booa n ee buonornyeckoe 3HavyeHue.

3. CoeauHeHuns cepebpa n 30n0Ta.

4. AMIOMUHUNI N ero coegnHeHus.

5. Megb n ero coeguHeHus.

6. XKn3Hb n geatenbHocTb O.N. MeHaeneeBa. Posb XEHLWWH B XUMUWN.

7. Mepuognyecknin 3aKoH n CTpoeHmne atToma.

8. XKn3Hb n gestenbHocTb M.B. JlJomoHOCOBa.

9. Posnb HeOpFaHVI‘-IeCKOVI XUMNN KaK HayYKn B Pa3BNTUN XNMUNHECKNX TexHoorunn.

10. Pa3BnTME HEOPraHNYECKON XUMIMK 3a pyberkom.
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11. NMpnmMeHeHne ynobpeHnin c y4eToM NOTPeBbHOCTY pacTEHWA.

12. XnMmunsa «rops4mx» aToOMOB.

13. XMunsa BbICOKUX CKOPOCTEN.

14. BoicokoTeMnepaTypHasa XUMnUS.

15. YnabTpaMukpoxmmus.

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

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

18. OcHOBHble NpencTaB/ieHNA KBAaHTOBOW MeXaHUKN.

19. NcTopusa nosdBneHnsa KapaHaalwa (yrnepon).

20. MeTannononnMepHble MaTepuanbl.

21. KoopavHaunoHHas Teopus Anbdpena BepHepa. KoMmnnekcHble coeguHEHUS B HayKe 1N TEXHUKE.

22. 3Ha4yeHmne eCcTeCTBEHHON PaOonNoaKTUBHOCTU B XXU3HN paCTean7| N XXNBOTHBbIX.

23. NccnepoBaHmMe CBOWMCTB XPOMa U €ro CoeanHeHun

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

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

26. NccnepoBaHue 31eKTPOJUTOB KaAMUPOBAHUA CTaaN U APYIUX METAJIOB.

27. WccnepoBaHMe 3N1eKTPOXUMNYECKOr 0 MOBEAEHUNA MOHOB CaMapus B XJA0PUAHbBbIX U XJOPULOHO-
dbTOpPUNAHbIX pacnjaBax.

28. NcTopusa OTKPLITUA PeOKUX XUMUYECKUX DSIEMEHTOB.

29. UcTopusa nonyyYeHms LIMHKa, ero XMMmn4yeckne CBONCTBa N NPUMEHEHNE LINHKa B
NpoOMbILLINEHHOCTN.
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30. UcTopusa nonyvyeHmsa aJatoMUHUSA, €ro XMMNYeCKrMe CBONCTBA U NPUMEHEHNE B MPOMbILLJIEHHOCTMW.

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

32. Yrnepoa. AnnoTponHbie Moandukaumnun.

33. JMnoJsbHbIA MOMEHT MOJEKYJIbl U CBA3WN.

34. [ncnepcHble CUCTEMbI, DJIEKTPONNTLI, pH Nokas3aTensb.

35. Boga B XXN3HU YesI0BEKa, TEXHUKE U CeJIbCKOM X03AMNCTBE. DKO0rns Boabl.

36. dnekTpoxuMmuyeckas Kopposus, cnocobel 6opbbbl € Hel.

37. MpoTeKTopHas 3alnTa 0T KOPPO3UML.

38. Jlerkue KOHCTPYKLMNOHHbIE MaTepuasbl: CrJjlaB Ha OCHOBE aJIloOMUHNA.

39. HoBble MaTepuasnbl Ha OCHOBE MOJIMMEPOB.

40. NNakn n KpPpaCKWN - pasHOBNAHOCTW ONCMNEPCHbIX CUCTEM.

41. XvuMunA BelwecTsa B KOHOAEHCMPOBAHHOM COCTOSAHUN.

42. VICTOYHUKWN N BUAbI 3arpa3HeHnsa aTMoCchepHOro BO3ayxa.

KOHTpOJibHbIe BONPOCHI U 3aAaHNA O NPAaKTUYECKUX 3aHATUN

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

2. HanuncaHmne opmyn BUHapHbIX COANHEHW MO CTENEHN OKUCTIEHNS dnemMeHTa. OnpeneneHune
CTeneHn OKNCNeHNs 3N1eMeHTa no opmyne.

3. PacyeTbl Macchl, 06beMa, KONMYeCcTBa BeLWecTBa 1 YAC/Ia YacTull.

4. PacyeTbl N0 XMMNYECKUM (popMyJiaM U YPaBHEHUSM.

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

6. Peakuun coenHeHns, pa3foxKeHus, 3amelleHns, obmeHa.
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7. Mepuognyeckuin 3akoH. Nepnoanyveckasa cucteMa XmuMmyeckmnx anemeHTos [.M1. MeHgeneesa.

8. CTpoeHue aToMa.

9. XumMmnyeckas cBA3b.

10. XapaKTepucTuka 3JieMeHTa Mo MOJIOXKEHNIO B MEPUOANYECKON CUCTEME.

11. DneKTPOHHbIE KOHUrypaLmm aToOMOB B OCHOBHOM (HOpMaJibHOM) U BO36YyXXAE€HHOM COCTOSIHUSAX.

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

13. 3aKOHOMEPHOCTU NMPOTEKAHUSA XUMUYECKON peaKkLnia.

14. Pac4yeT no TepMOXUMNYECKOMY YPaBHEHMUIO.

15. CKOpOCTb XMMUYECKOWN peakuum.

16. XnMnyeckoe paBHoBecue, npuHuun Jle WaTtense.

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

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

19.PacTBOpPbLI 3/1EKTPOJSINTOB.

20. YpaBHeHMs peakLuil B pacTBOPax 3JIEKTPOJIMTOB B MOJIEKYIAPHOM Y MOHHO-MOJNEKYISIPHOM
BUOE.

21. YpaBHEHUA rmaposnia cosnen.

22. KoMnnaekcHble coegnHeHuns. Peakunm komnnekcoobpa3soBaHus. KoopanHaunoHHasa Teopus A.
BepHepa.

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

24. OBP. DneKkTpoxmmMmnyeckme sBaeHus.
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25. CocTaBsieHne ypaBHEHUN OKNCIINTENbHO-BOCCTAaHOBUTESbHLIX peakLuuni.

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

27. CxeMmbl SN1EKTPOJ/IN3a paCTBOpPa 1 pacriylaBa 3/1€KTPONNTOB C UHEPTHBLIM NN PaCTBOPUNMbIM
aHOoAOM.

28. O6bwme cBonCTBa METAJIJIOB: TUMbI KPUCTAIMYECKUX PELLETOK, XMMNYECKMNEe CBONCTBA.
XMmnyeckme CBONCTBA METAJIJIOB raBHbIX U MOBOYHLIX noarpynm.

29. Koppo3us meTannos n crocobsl 6opbbbl C HeR.

KoHTponupyowimne Mmatepuasbl No gUCUnNnInHe

Boripocel no teme: «CTPoEHME aToMa v Nepuoandeckmnii 3aKoH»

1. MoHATMe 06 aToMe.

2. CTpoeHue agpa. 13oTonbl.

3. MPUHLNN KBAaHTOBOW MEXaHUKN:

HeonpeneneHHoCTH,

OBONCTBEHHOW NpMpoabl SN1EKTPOHa;

KBaHTOBOW 3HEPIruu;

HaVMeHbLUEN aHeprun.

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

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

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

7. NMepnoan4vecknin 3aKoH 3nemeHToB [1.11. MeHgeneesa. lMepnognyeckas cnctemMma Kak
ecTecTBeHHas Klaccudpunkaumsa 3/ieMeHTOB.

- bopMyNIMPOBKA 3aKOHa;
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- nepuofbl, rpynnbl, NOArpynnel. iI3MeHeHne CBOMCTB 3/1IEMEHTOB B Neprnogax u rpynnax.
- XapaKTepucTuka s-, p-, d-a1eMeHTOB.
- 3Heprus noHnsaummn. CpoaCTBO K INEKTPOHY. INIEKTPOOTPULATESIbHOCTh
- Mepa XMMMNYECKON aKTUBHOCTU 3JIEMEHTOB.

ObpaseL TeCTOBbIX 3aAaHWNV A1 CAMOKOHTPOJIS1 CTYAEHTOB

Tema: «CTpPOEHME aToMa 1 rNepuoanYecKnii 3aKoH»

1. ToNbKO KUCNOTHbIE OKCUALI 00Pa3yloT 3/IEMEHThI paaa
1)B, Al,Cd; 2)S,N,Cl; 3)Cr, Mn, Fe; 4) Nb, I, Sn; 5) Mo, P, Sb.
2. Xnmm4yeckoe B3anMoL4encTeme BO3MOXXHO Mexxay BewectBamu 1) H20 u SiO2; 4) H2504 n SO2;
2) AI203 1 NaOH; 5) CuSO4 un HCI; 3) NaOH u CaO;

3. KoH(urypauma BanieHTHOro cJsiofd BaHaAausdA, pacnosioxxeHHoro B IV nepuoge 5 B rpynne
nepuogn4yeckom cuctemsl anemeHToB .. MeHoeneesa

1)..5s2 5p2; 2)..4s24p3; 3)..4d25s2; 4)..3d34s2; 5)...452 4p5.
4. Yncno HEMTPOHOB B M30TOME LUWMHKa C OTHOCUTEIbHON aTOMHON Maccon 70 paBHO
1) 40; 2) 30; 3) 35; 4) 65; 5) 70.

5. [1Ba 3/1eKTpPOHa Ha 4sS-NoAypoOBHE B OCHOBHOM COCTOSHUWN MMeKT 1) MarHun, KanbUnin u Kanum,; 2)
KalbUWN, CKaHOWN, CTPOHUWIA; 3) MarHWM, KanbUnn U CTPOHUWIA; 4) Kanun, KanbUUn, CKaHgmm; 5)
aproH, Kaaun, KanbLun.

6. Cpeaun nepevyncineHHblx 3J1eMeHTOB HanboNbLLINA aTOMHbIN pagnyc umeeT: 1) 6bepunnni 2) dTop
3) nauTnin 4) HaTpui 5) MmarHun.

7. 2nemeHT c Haubonbluen 3/1eKTpoOTpMLUATENIbHOCTbLIO 3TO ... 1) BogopoA, 2) yrnepog, 3)
Kucnopog, 4) a3oT, 5) HaTpun.

8. OCHOBaHMAMKU ABAAIOTCHA TMAPOKCMAblI pafa anemenToB 1) C, Si, Se; 4) Cr, Zn, As; 2) Mo, Te,
Bi; 5) Na, Ca, Mg; 3) V, Zr, Ni.
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Boripockl no teme;: «OCHOBHbIE MOHATUA O XVUMUYECKOV CBA3N»

1. NMoHATME XUMNYECKOWN CBA3N.

2. MapamMeTpbl CBSA3N:

- SHeprma Cce4a3n,

- ONMINHa CBA3WU,

- BaJIeHTHbIe YT Jibl,;

- pacnpepneneHune 31eKTPOHHOW MAOTHOCTM.

3. CBoncTBa CBA3U:

HacCblLLaeMOCTb;,

rmébpunonsauns;

HanpaBJIEHHOCTDb;,

nonAapm3yemMocCThb.

4. Tunbl cBA3U:

- KOBaJleHTHa4,

- NOHHaA,

- MeTaJuin4yeckasd.

3agaun rnio teme: «CTpoOEHME aToOMa v rNeEPUOANYECKNN 3aKOH»

1. 3anuwnMTe NOMHYIO N KPATKYIO 3/IEKTPOHHYIO DOPMYJibl XMMUYECKOrO 3JIEMEHTA, COAEPXKaLllero
25 3/1eKTPOHOB B 3/1IeKTPOHHON 060s104Ke.

2. 3anuwnTe NOJIHYI0O N KPaTKY0 3NEKTPOHHYI0 hOPpMYybl XMMMUYECKOrO 3/1IeMEHTa, CoAep Kallero
38 3/71eKTPOHOB B 3/1IEKTPOHHON 060N04Ke.
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3. 3anuwnTe NMOSHYI0 U KPaTKYIO 3JIEKTPOHHYIO (hOPMYJibl XMMUYECKOro 3/1eMeHTa, cogep xallero
79 3N1eKTPOHOB B 3JIEKTPOHHOW 060104KeE.

3agayun rio Teme: «l[leprnoandecknii 3aKoH u neproagnydeckas cucrema [l.V1.MeHgeneesa»

1. PyKOBOACTBYSICb TOJ/IbKO MOJIOXKEHMEM XUMWUYECKOro 3jJ1eMeHTa B MNepuoanyv4eckon cUCTeEMeE,
HanMWNTe KPaTKYIO N NOJIHYIO 3/IeKTPOHHbIE (DOPMY bl CrieAyoLWmnX 3n1eMeHTOoB: Ne54, Noe26, Ne68.

2. Pacnonoxute B psn Mo BO3pacTaHWUKO a)aTOMHbIX paguycos, 6) 3/1eKTpooTpuuLaTeNbHOCTH,
B)MeTa/lIMYEeCKNX CBONCTB clieaytouine anemeHThl: S, Se, Te, Po.

3. [JanTe xapakTepUCTUKy NpeasioKeHHOro 3/IeMeHTa Mo CieayoleMy niaHy:

lMnaH xapakTePUCTUKUN XUMUYECKOIrO 3/1EMEHTAa U ero COeaNHEHNV Ha OCHOBE AaHHbIX CTPOEHNA
artoma:

1. XMuyeckmm CUMMBOJST U Ha3BaHMe 3neMeHTa. OTHOCUTeNnbHas aTOMHasdA Macca. ATOMHbIN
(mopsAakoBbIN) HOMeED.

2. CTpoeHMe aToMa XMMNYECKOro 3J1IeMeHTa:

a) 3aps4  fA4pa  aToMa, YUCA0  MNPOTOHOB, YWUCAO HEWTPOHOB Hambonee yCTOWYMBOrO,
pacnpoCcTpaHEHHOro n3oTona;

6) obuwiee YNCNO INEKTPOHOB;

B) 9/1eKTPOHHasA popMyna;

) BaJIeHTHbIE 3JIEKTPOHDI.

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

a) Homep nepuoaa v rpynnbl;

6) rnasHas nnan nobo4vHas noarpynna.

O6ocHoBaTb MONOXKEHUE 31eMeHTa B Nepruoanyeckon cncteme.

4. CBonCTBa aTOMa 3JIEMEHTa:

a) MeTann4yeckme nam HemeTaslsIn4yeckune;
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6) BoCCTaHOBUTESNIbHbIE TN OKUCJTINTENIbHO-BOCCTAHOBUTESIbHbIE (COCTAaBUTb YpaBHeHNA npoueccos
OKUCNIEHNS NN BOCCTAHOBJIEHUSA N OKUCNEHUNSR);

B) ONpenennTb BCe BO3MOXHbIE BAaJIEHTHOCTU U CTEMeHU OKUCIeHUs: rpadudeckoe nsobpakeHue
BaJIEHTHOr 0 CJ1051 B HOPMaJIbHOM U BO3OY>XA€HHOM COCTOSIHUSX.

3agayn no teme: «OCHOBHbIE MOHATUS O XUMUNYECKOUN CBA3N»

1. Onpep,enMTe cTeneHn OKUCNeHnA KaXXgoro sjseMeHTa B cefyrumnx MoJiekysnaxXx U MNOoHaX:
K2Cr4013 (TteTpaxpomaT kanua), H4Re209, Ca3(P04)2; NalOW12041 (gunapaBosibpaMaT-NoH);
(MnO4)-; (W7024)60 (napaBonbgpamaT-uoH). ObpaTuTb BHMMaHWe Ha pacyeT B NH4NO3
(paccuuTaTb oTAENbHO MOH (NH4)+ 1 (NO3)-. U306pa3nTte CTpyKTYypPHble hopMyibl AaHHbIX MOJEeKY
N NOHOB.

2. OnpepennTte, Kakne CTENEHN OKUCIEHNS BO3MOXXHbI A5 repMaHns. Mokaxnte nx obpasoBaHue.
OnpepennTte, Kakne M3 cTeneHenm okucneHus byanyT Haumbosee yCcTOMYMBBLI: a) ONA 3JIEKTPOHHO-
B036y>XAEHHOro cocTosHMSA; 6) 0N OCHOBHOIMO COCTOSIHUSA.

3. NokaxknTe, B Kakux n3 npmeeneHHoix monekyn (CsCl, SO, 02) xumnyeckas ces3b byaet:

a) KoBaJIeHTHOW HenossipHON; 6) KOBasIeHTHOM NONISPHON’; B) MOHHOK. OBOCHYIATE CBOW OTBET.

3agayuv ro teme <<3Hepl'eTVlKa n KNHETUKa XUMNYeCKNUX ripoLeccos»

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

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

H20(kp) ® H20(x), H20(r) ® H20(x).

3. BblumcanTe TennoTy cropaHua rasa B kKIAx/M3, coctosduwero m3s 40 % CO Kk 60 % H2 npwu
HOpPMaJibHbIX yCN0BMAX. Boga obpasyeTcs B razoobpa3HOM COCTOAHUN.

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

5. Bbl4ucinTb TenaoTy (pa3oBOro nepexopa rpauta B asMas, eCc/in U3BECTHO, YTO CTaHOapTHas
3HTanbnusa obpasoBaHma CO2 u3 rpagurta paBHa: DH°06p. = -393,5 kIx/Monb, cTaHOoapTHas
3HTanbnusa obpasoBaHusa CO2 13 anMa3sa paBHa: DH°06p. = -395,4 k[x/Mosb

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

7. TennoTa cropaHua 3TaHa paBHa: DHx.p. = -1428,34 kO»X/MOJb. BblYUCINTb CTaHLapPTHYIO
dHTanbnuo obpaszoBaHua 3TaHa DH°06p.CH. Boaa BblaenseTcs B ra3006pa3HOM COCTOSAHUN.
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8. Mpwn Kakol TemnepaType HAaCTyNUT TepMOAMHAMUYECKoe paBHOBECKE B CUCTEME:

CuO(kp) + H2(r) ® Cu(kp) + H20 (x)?

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

OI'IpeJJ,eJ'II/ITb npnHUMNmMaJZibHyt0 BO3MOXHOCTb eé NMpoTeKaHNA NpUN CTaHOAPTHbLIX YCNOBUAX N MPU
500° C.

10. Ckonibko Tenna BbigennuTcs npu cropaHum 38 r CS2 B ypaBHeHUN peakuun: CS2(r) + 302(r) =
CO2(r) + 2502(r)?

3agayu no Temam «OCHOBbI XUMNYECKOW KMHETUKN. XUMNYEeCKoe paBHOBeECUE»

1. CKopocCTb peakuumm npu TemiepaTtype 60_°C paBHa 1 MOAb/A. BbIYNCANTL CKOPOCTL 3TONW peaKkLuumn
npu 30 °C, TemnepaTypHbIN KO3 PULIMEHT paBeH 3.

2. Ha CKoNbKO rpayCoB HY>XHO YBENNYUTb TeMOepaTypy, YTobbl CKOPOCTb peakuumn Bo3pocna B 27
pa3? TeMmnepaTypHbIN KO3DDULNEHT paBeH 3.

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

4. Bo CKOJIbKO pa3 HY>XXHO YBEJINYNTb KOHLIEHTPaLIMIO BOAOpoaa, YTobbl CKOPOCTb peakunum mexay
BOJOpPOJAOM N NOAOM BO3pPOCaa B 3 pa3a?

5. Bbl4UCnTb CpeHIol CKOPOCTb peakuun: A + B = 2C.

HavanbHasa KoHUeHTpauuma Beulectsa A pasHa 0,22 mosib/n,a 4Yepes 10 ¢ 0,215 monb/n.

6. BO CKOJIbKO pe3 YBEJINYUTCA CKOPOCTb peakuuu rnpu nosbileHnn TemnepaTtypbl oT 150 °C go
200 °C, ecnm npu nosblleHX TemnepaTypbl Ha 10°C CKOPOCTb peakuun ysenmyuaacs B 3 pasa?

7. MNMpun TemnepaType 20_°C peakuUns NpoTeEKAET 3a2 MUHYTbl. KakoBa MPOAOSIXKUTENIbHOCTbIT O
peakuuun nNpu a) Temnepatype 0°C, 6) TemnepaTtype 50°C? TemnepaTypHbIN KOIDADULIMEHT paBeH 2.

8. KOoHLIeHTpauusa pearmpyolwmnx seulects B cmcteme H2(r)_+12(r)® 2HI(r) ymeHbwwunaco B 1,5
pa3a. Bo CKo/IbKO pa3 yBennynaacb CKOPOCTb peakumn?

9. Kak usMeHuTcH CKOpPOCTb I'IQHMOI7I peakunn npn yBean4yeHnm KOHLLIEHTPAL NN a30Ta B TPpU pa3a?

N2 + 02 ® 2NO.
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10. Kak M3MEHUTCA CKOPOCTb peakumnm npu ysesmdeHunm TemnepaTtypbl oT 0°C pgo 100°C?
TeMnepaTypHbIN KO3(hdMUMEHT paBeH 3. [lepBoHavalbHaa CKOPOCTb peakuun paBHa 5 Mosb/n.

11. Kak nossinsaeT yBesndeHue P n T Ha cMelleHne paBHOBECUSA B CUCTeMax

2502 + 02 ® 2S03 + Q, DH_< 0;

4HCI + 02 ®2CI2 + 2H20 + Q, DH < 0;

2H20 ®2H2 + 02 -Q?

12. B KakOM HanpaBJlIeHUN CMeCTUTCHA paBHOBeCKe B cucTeMax

2CO(r) + 02(r) ®2C02, DH = - 500 k[x;

N2(r) + 02 ®2NO(r), DH = 18 k[ x;

CO2(r) + C(TB) ®2CO(r) -Q

a) npwn OOBbILLIEHNN OaBJEHNA;

6) Npu NOHMXXEeHX TeMNepaTypbl;

B) npun yBean4eHnm KOHUEHTPpaunn NCXoaHbIX BeELLECTB, KOHEYHbLIX NMPOAYKTOB peaKuunn,

r) Opn YMEeHbLIEHNN KOHUEHTPaLNn pearnpyouinx seulecTts?

3agayv rno temMe: «PacTBoOpbl U X XapakTePUCTUKA»

1. CKoNbKO MUNANANTPOB 85 % pacTBOpa CEPHOM KUCAOThl C MAOTHOCTbIO 1,77 r/MA HY>XXHO B34Tb
onsa npurotosnenna 12 n 10 % pacTtBopa ¢ naoTHoCcTbo 1,066 r/mn?

2. OnpepennTb MOJISSPHOCTL pacTBopa, cogepxauiero 3,84 r cepHon kKncnoTbl B 400 ma pacTBopa?

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

4. Ha cKOJIbKO rpafycoB U3MeHseTcs t3amepsaHusa 1 tkuneHunsa pacteopa 3TuneHramkonsa C2H602,
copepxawero B 100 mn Boabl 4 mona?

5. CKonbkKO rpamMMmoB aTuneHrankonsa C2H602 Hapo pacTtBopuTb B 5 51 BOAbI, 4TOOLI pacTeBop
3amep3an npu - 20 °C?
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6. Kakme un3 nepeyuncyieHHbIX BELeCTB SBJAITCA CUJIbHbIMK 3N1eTPOSINTaMnu: TMAPOKCMA Meawu,
caxap, YKCyCHasa KMUCNI0Ta, CoNsiHaa KUCNoTa, T’MAPOKCUA Kanus, cynbdaT KasbUns, HUTpaT INTns?

7. Mokaxxnte gmccounaumio B BOLHOM pacTeBope criienyowmnx sewecTts: H2S, NaOH, gpocgaT Kanus.

8. Onpeﬂ,enMTe, BbiMaAeT 1IN 0CaaokK, eCJin CMellaTb PaCTBOPbI:

1) Ca(NO3)2 n K2CO3? Hannwmnte NOHHO-MONIEKYIAPHBbIE peaKkLmu.

2) Ba(NO3)2 n K2504? Hanmwmnte NOHHO-MOJIEKYNSIPHbIE peaKLuunn.

3) KNO3 n K25047? HannwunTe NMOHHO-MOJIEKYISPHbIE peakLuun.

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

3anayu rno teme: «KOMMNIEKCHbIE COEANHEHUNST»

1. HanncaTb hopMysly KOMMJIEKCHOIO COeAMHEHMS, MOJIyYEHHOIr0 U3 C/leyoLWNX BEWECTB:

NaF + AIF3 ®

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

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

4. HanwucaTtb YpaBHeHne pguccounmaumnn KOMMJIEKCHOro coeaunHeHuUAa W Bblpa>XxeHune KHecT:
[Ag(NH3)2]Cl.

5. 3aKOH4YUTb ypaBHEHME peaKLnm 1 3anmcaTb ero B noHHoMm Buge: K3[Fe(CN)6] + FeS0O4 ®

6. HanncaTb (hopMyJly KOMMIEKCHOIrO COeANHEHUS: TeTpaHuTpuToanxnoponpuaat (lll) kanus.

7. KAaTUOHHBIM KOMMJIEKCHbIM COeVNHEHNEM ABNAETCA ...

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

9. HazBaHuio «xJlopuf neHTaakBaxsopoxpoma (lll)» cooTBeTCcTBYET hopMyna...

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

3agayn no teme «OKNCINTESIbHO-BOCCTAHOBUTEIbHbIE rnpouecchbl N Nx XxapakKtepnctmka»
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YpaBHATbL peakuum MeToaoM 3/1IeKTPOHHOro banaHca, onpegenntb Tun OBP.

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

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

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

4. K + H2S504 (koHu.) ® K2504 + H2S + H20

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

6. MNO2 + HCI ® MnCI2 + CI2 + H20

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

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

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

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

3agayu rno teme «3/1eKTPOJIN3 pacTBOPOB U PacriaBoB»

1. CocTaBUTb CXEMY 3JIeKTPOM3a pacTBopa ZnS0O4: a) c yronbHbIM aHoaoM, 6) ¢ MeaHbIM aHO40M.

2. [MoyeMmy LenoYHble MeTassibl Hesb3A MOJIYYUThb 3JIEKTPOJSIN30M PacTBOPOB UX conen? OTBeT
MOTMBUPOBATb NMPMNMEPOM 3J1EKTPOJIN3a PaCTBOPOB.

3. CocTaBuTb CXeMy 311eKTposin3a pacTeopa u pacnnasa MnCl2.

4. CoCTaBUTb ypaBHEHMS NPOLLECCOB, NMpoTeKawwWwmx npn anekTpoamse pacnaasos NaOH un NiCl2 ¢
HepacTBOPUMbIMU 3IEKTPOAAMMU.

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

3anayu ro Teme «Koppo3usi MeTaslsioB»

1. Kakue npouecchl nonayT Ha 3/1eKTPOAaX FrajlbBaHUYECKOro 3JIeMEHTa NPU KOPPO3UM XKESTIE3HOrO
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JINCTa Ha Bo3nyxe?

2. Kakue npouecchl NONAYT Ha 3JIeKTPoAax rajbBaHN4Yeckoro sfiemeHTa, paboTalollero Ha Bo3ayxe
Npu KOPPO3UN XKENe3HOro JIMCTa C MeaHbIMU 3aK/ienkamMun?

3. CocTaBUTb CxeMy rajbBaHW4YeCKoOro sfiemeHTa, obpasyloleroca nNpu Koppos3nu peTtanen u3
crnnaBsa »Xese3a ¢ genonspusatopom: H20 + SO2.

4. B KakOoM cJly4ae Koppo3us xenesa byneT npoucxoaunTb BbiCcTpee: NMpu HapyLIEHUN MOKPbITUS
JIY>KEHOFO UM OUMHKOBAHHOTO »ene3a? Mpueectn cxemy paboTbl MMKpOrasabBaHomnap.

5. CoCcTaBbTe 3/IeKTPOHHbIE YPaBHEHUS MPOLECCOB KOPPO3UN »Kese3a, HaXoOsALWEerocs Bo B/Ia)KHOM
BO3YyXE B KOHTAKTE C XpPOMOM.

6. Kakwue npouecchl I'IOI7I,EI,yT Ha >31eKTpodax raJibBaHN4YeCKOro >3JIeMEHTa TMNpun Koppo3nn
HUKeNNPOBaAHHbIX neTanen c KNCNOPOAHbIM OenoJiIApn3aTOPOM MNP HapyLleHnn FIOKprTI/IH?

7. CocTaBUTb CXeMY rasibBaHUYECKOro 3/1emMeHTa, obpa3ytollerocss Npu KoOppo3nn cnniaea LUMHKa C
Menblo. [lenonapnsaTopoM CNyXuT anektponnTt: H20 + CO2.

8. CoCTaBUTb CXEMY rajibBaHM4YE€CKOro 3JIeMeHTa, paboTalollero nNpu KOPpo3nM OLIMHKOBAHHOIO
»enesa C KMCIopoaHbIM Aernosisapru3aTopoM. HanncaTb ypaBHEHMS MPOLLECCOB Ha 3/1eKTPoaax.

9. Kakue npouecchl MonayT Ha 3JIeKTpoAax raJibBaHU4YeCKoro 3jemMeHTa, paboTatluwero npu
KOPPO3UMN NPOTEKTOPA Ha CTaJIbHOM Kopnyce?

10. Kakme nmpoueccbl MNOMAYT Ha 3NeKTpofax rasbBaHMYECKOro 3JlIeMEHTa MNpu Koppo3uu
CBMHUOBOro Kabens noa aencrtenem 61yxaaloWmx TOKOB?

3anayu no teme «ObLyMe cBovicTBa MeTas/ioB"

1. CocTaBUTb NEKTPOHHYI0 hopMyny MapraHua. OnpenennTb BaJIEHTHOCTb U CTeNeHb OKUCSIEHUS.
Ha ocHOBaHMM BaJIEHTHOCTW COCTaBUTb (DOPMYJbl OKCUAOB M FMAPOKCUAOB Mn. OnpenenvTb Ux
KWCJIOTHO - OCHOBHOW XapaKTep.

2. Kak nget pactBopeHue marHma B kucnotax HCIl, HNO3(pa36.)? HanncaTb ypaBHEHME peakuuu.
O6ocHoBaTb Koa(hdunumeHTbl. PaccuntaTth DG peakuunin. YKa3aTb HanpaBieHHOCTb NPOLLECCOB.

3. HanuncaTb peakuuto, MoATBEP X AAlOLLYIO OCHOBHble cBOWCTBa MnO.

4. 3aKoH4YUTb ypaBHeHne peakuun: CoCl3 + SnCl2 ®. YpaBHATbL METOAOM 3/IeEKTPOHHOro BanaHca,
onpegenuTb TN OBP.

5. HanucaTb peakuuto B3ammogencteusa: [Ag(NH3)2]Cl + NaOH ®. 3anucaTb €é B MOHHOM BUAE.
Ha3BaTb KOMMJIEKCHble COeAWHEeHUs, OonpeaennTb 3apsaf  KoMmniekcoobpaszoBaTens U
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KoopAnHaUuMOHHOE YNCNO OaHHbIX coeaViHeHUN.

6. C BOOOW B3aUMOAENCTBYIOT NMpu 0BOblYHbIX YCIOBUAX 1) BCe MeTabl; 2) MeTasbl, obpasyowmne
aMOTEepPHbIE OKCUAbI; 3) WenoYHble MeTalnbl; 4) MeTansbl, CTOSILME B JIEKTPOXUMUNYECKOM pPAdY
Hanps>XeHnn MeTasnsIoB NpaBee BOAOPOAa; 5) meTansbl, obpasytowme 0OCHOBHbIE OKCUAbI

7. MNpouecc oKNCNeHns onucbiBaeT nosaypeakuus

1) MnO4- - Mn02; 2) 2I- - 12; 3) Sn+4 - Sn+2; 4) H202 - H20; 5) Al+3- AlO.

8. NMpoAyKTOM B3aUMOAENCTBUSA KOHLEHTpUpoBaHHOW H2504 co CBUHLOM SBASIOTCS

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

9. CxeMa, BbiparkaloLLlaa B3auMooencTeme xenesa c pasbasneHHon H2504

1) Fe + H2S04 - FeSO4 + H2;

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

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

4) Fe + H2504 - FeS0O4 + SO2 + H20;

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

3anayu o Teme: «3nemeHTbl 1-2 rpynn NC - wenoYHbIe U LLET0YHO-3eMesIbHbIE MeTasl bl. ObLas
XapakTePUCTUKA, XUMUYECKNE CBOVICTBA, CrlioCobbl MNoJlyHYeHUS, HaxOXXAEHUNE B pupoae»

1. Bepvmnvuh HE€ OTHOCUTCA K WWeso4HO3eMEeJIbHbIM MeTaslJ1aM, T.K.

a) CBONCTBa ero rmapokcmnaoBs OT/IMHAlOTCA OT CBONCTB rmapokcnaoB LWeJsio4HHO3eMeJlbHbIX
MeTannos; 6) aenaeTcs nepexoagHbiM MeTalJ1oM; B) OTHOCUTCS K HEMETAJIIaM; ) UMeeT HebonbLloe
HYNCNO 3JIEKTPOHHbIX C/10€B; 0) OTHOCUTCSA K WesI0YHbIM MeTaJslsiaM.

2. MpoayKToM B3auMoOencTeusa 6epunnins ¢ pacTBOPOM rMAPOKCUAA HAaTPUS ABNSETCS

a) xnopug 6epunnusg; 6) bepnnnat HaTpuUs; B) BOAA; ) okcna bepunnus; o) ruapokcung 6epunnms.

3. KayecTBeHHbIM peareHToOM Ha NoHbl Mg2+ ABNISAETCA... a) KOHUEHTpMpoBaHHbIN pacTBop NaOH; 6)
peakTuB Yyraesa; B) LLLENOYHOW pacTBOP MarHe3oHa; ) pacTBOp anm3apuHa; 4) pactesop H2504.
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Bonpockbl K 3K3aMeHy Mo «XuMumn»

JK3aMeH WUJIM 3a4éT MOoXeT npoBoaANTbLCA B(bOpMe YCTHOIo onpoca nobuneTtam (BorlpocaM) nnn
6e3 buneTtos, C npeﬂ,BapMTeanon NOArOTOBKOWN nnmnbes noOroToBKy, MnoycMoOTpeHNIO
npenogaBaTtesis. 3K3aMeHaTOp BripaBe 3adaBaTb BOMNPOCbI CBepPX buneta, a Takxe, MNOMUMO
TeopeTn4eCKnx BOonpocoB, AaBaTb 3adadn nornporpamMmmMme gaHHOro Kypca.

JK3aMeHalUMNoHHble 6uneTbl (BOMNPOCHLI) WAW BOMPOCbI K 3a4eTy YTBEP)XAAlTCs HasacedaHuu
Kadedpbl MMOAMUCHLIBAOTCS 3aBedylWMM Kadenpon. Bbunete Oo/mKHO coaep)kaTbcs Hebonee
TpEéx BoNpocoB. KOMMNEKT 3K3aMeHaUNOHHbIX BneToB nogncunnanHe OoJKeH coaep»xaTb25-30
buneTos.

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

I cemecTp (3a4éT)

1. OCHOBHbIE KJ1aCCbl HEOPraHMYECKNX COeaNHEHNN, KNacCcndpukauns, onpeneneHuns.

2. Okcupabl, KNaccmpunkaumsa, noayvyeHmne, CBONCTBA.

3. Kucnotel, Khaccngpunkaums, noayyvyeHuve, CBOMCTBA.

4. F'nppokcnabl, Knaccmpumkaums. OcHoBaHu4, nonydyeHumne n CBOWCTBA.

5. AMOTepHble TMAPOKCUAbI, MOJlyYeHne, CBONCTBA.

6. Conu, kKnaccmcpumnkaumsa, nonyvyeHme, CBONCTBA.

7. NMeprogmn4vecknin 3aKOH 1 Nnepunognyeckasa cucteMma ssnemenToB [1.M1. 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 sNeKTPoOHaAMN.

11. CemMeilCcTBa 3/1IEMEHTOB, 3/1IEKTPOHHbIE YPABHEHMS.
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12. MoHATKe 06 3HEPrun NOHM3ALNN, SHEPTUN CPOACTBA K SNIEKTPOHY U
3/1eKTPOOTPMLATESNIBHOCTN. 3aKOHOMEPHOCTN NX N3MEHEHUS.

13. Teopusa KoBasieHTHON CBA3M JIbonca. NoHATME O Ba/IEHTHOCTM.

14. Obpa3oBaHMe xmMMn4eckom cesisn. OCHOBHbIe NapaMeTpbl MOJIEKY .

15. CBONCTBa KOBaJIEHTHON CBA3MN.

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

17. JOHOPHO-aKLEeNTOPHbIA MexaHU3M 0Bpa3oBaHNSA KOBaJIEHTHOWN CBSA3W.

18. T'mbpupmnsauns atoMHbix opbutanen. Bugbl rubpmnansaymn.

19. VloHHaa cBA3b.

20. BogopoaHas cBs3b.

21. MeTannn4yeckas cBsi3b.

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

23. Teopusa akTMBaLuUn. AKTUBNPOBAHHbIN KOMMJIEKC.

24. NoHATMe 0 KaTam3e N KaTanamsaTopax. AKTUBATOPbLI, UHTMBNTOPLI, KaTannTUYeCKne aabl.
Tunbl KATAJIMTUYHECKMX PeaKL M.

25. HeobpaTumble n obpaTumMbie NpoLecchl. 3aKOH AENCTBYIOLWMX Macc oasa obpaTuMblx
peakuun.

26. CmeleHne xuMmnyeckoro pasHoeecus. MpuHuun Jle LWaTensbe. BansHmne KoOHUEHTpauun,
OaBJIeHUs N TeMnepaTypbl Ha COCTOsIHME PaBHOBECKS.

27. TennoBble 3P PEKTbI XUMNYECKUX PeaKLUN. IK30- N SHOOTEPMUYECKUE peakLnn.
DHTanbnu4.

28. TepMoXmMmyeckme 3aKoHbl U CNefCcTBUA U3 HUX.

29. OHTponusa n sHeprusa MN'mbbca (M306apHO-N30TEPMMNYECKUI NOTEHLMAN) CACTEMbI .
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30. PacTBOpbI, KNaccupukaumns.

31. PacTBOPMMOCTb BeLWLeCcTB B BoAe. ITanbl pacTBoOpeHund. NmapaTtauna n conbBaTauuns.

32. Cnocobbl Bbipa>keHna KOHLLeHTpaLunum pacTBOpOB.

33. Teopus 3J'IeKTpOJ'II/ITI/I‘-IeCKOIZ auccoumnavnmm, ee 0OCHOBHbIE NOJTIOXKeHUA. PaKTopsI,
BANAOLNE Ha INEKTPOJINTNYHECKYIO ANCCOoUMnaLlnto. CTeneHb guccoumaunn.

34. Cnabble n cunbHble 31eKTpoauTbl. CBONCTBA PacTBOPOB C/1abbiX 3/1€KTPOSINTOB. 3aKOH
pa3baBneHus OcTBasbaa.

35. QHEKTpOJ'II/ITI/IHeCKaFI anccounaunmsa soabl. BO,D,OpO}J,HbIVI NMnoKa3aTeslb.

36. bydepHble pacTBopbl.

37. CBolcTBa pacTBOPOB C/labbix 31eKTpoanToB. Npon3seneHne pacTBOPUMOCTMN.

38. Peakuuun obmMeHa B pacTBOpax 3/IEKTPOJIMTOB.

39. lMoHAaTKe 0 rmaposnse conen.

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

41. Tunbl KoMNekcoobpasoBaTenen N AMraHooB, KOOpANUHaLMOHHOE Yncno. HomeHknaTypa
KOMMNEKCHbIX COeaNHEHUN,

42. OcMoc, ocMoTUYeckKoe fgasneHune. Anddy3na. 3akoH BanT-Iodda.

43. Npoun3seneHne pacTBOPUMOCTMU.

Il cemecTp (3K3aMeH)

1. OKMCNINTENBbHO-BOCCTAHOBUTESIbHbIE peaKuun. NMoHSaTNE 0 CTeneHn OKUCIeHNs 1N NpaBuna
onpegensiowmne eé.

2. OcHoBHbIe nonoXxeHusa Teopun OBP. TUNMYHbIE OKNCINTESNIN U BOCCTAHOBUTESIN.
OKNCNNTENbHO-BOCCTAaHOBUTE/IbHAsA ABONCTBEHHOCTb.

3. Knaccngpmnkaumsa OKNCINTENbHO-BOCCTAaHOBUTEbHbIX peaKLl,I/IIZ.
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4. MeToaunka coctaBneHnss OBP: MeTon 3/1eKTpOHHOro 6anaHca.

5. MeToguka coctaBneHunst OBP: meToa 3/71eKTPOHHO-NOHHOIo 6anaHca.

6. D1eKTpon3 pacrniaBoB, ero CyLwHoCTb.

7. 3J'|eKTp01'II/I3 pPacTBOpPOB, KaTOoAHbIE N aHOAHbIE NMpOoLeCChl.

8. 3akoHbl ®apapesd. lNpakTu4yeckoe NpUuMeHeHne 31eKTpoIn3a.

9. O6LMne CBONCTBA METAJIJIOB: TUMbI KPUCTAIJINYECKUX PELLETOK, XMMUYECKNEe CBONCTBA.
XuMmyeckme CBOMCTBa METAJII0B M1aBHbIX U MOBOYHbLIX NoArpynm.

10. Pag akTUBHOCTEN MeTaslJioB.

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

12. O6wire CBOWMCTBA HEMETaNNI0B: hn3nyeckmne n xXmuMmnyeckune.

13. Ob6Lias xapakTepucTuka coegmnHeHnn anemeHTos IA n lIA rpynn.

14. ObLwan xapakTepucTumka anemMeHToB VIIA rpynnbl (FranoreHos).

15. Obuwias xapakTepuctuka snemeHToB llIA rpynnbl. 9NeKTPOHHOE CTPOeHNe, CTEMNeHN
OKNCNEHNs, BaJIEHTHbIE BO3MOXXHOCTMW.

. 16. Ba)xHenLwve BOAOPOAHbIE N KUCNIOPOAHbIE COeaAnHEHUS 31eMeHTOoB IlIA rpynnbl,
CONIN N KOMMJIEKCHbIe coeanHeHnsa B paay 6op - Tannmin. CBOMCTBa NMPOCThIX BELLECTB.
o 17. O6Lwaa xapakTepncTuka anemeHToB IVA rpynmnbl. DN1eKTPOHHOE CTPOeHne, CTerneHun

OKUCJIEHNSA, BaXKHenwWwme BOOOpPOAOHbIE N KNCJTIOPOOHbIE COEAUNHEHUA B pALY yriepon -
csuHel,. Conun. CBoncTea MPOCThbIX BELWECTB.

18. Kncnoponconep»xatime KNCNOTbl 0Ji0Ba N CBUHLLA, NX COJN.

19. OcobeHHOCTN XUMUK yrnepona. Kapbngbi.

20. MoHooKcnp yrnepoga, ouokKcmg yrnepona.

21. YronbHasa KucnoTa; kapboHaTkl U rngpokapboHaThI.

22. XuMuna KpemHus. MonydeHne. Bzanmogencreme co weno4amm n hTopoBoaOpPOLOM.
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23. Inokcnp KpeMHUs, OpTOKpEMHMEBas KNCI0Ta, CUNKAThI.

24. Obuwan xapakTepucTuka sanemeHToB VA rpynnbl. D/IEKTPOHHOE CTPOEHME, CTEMNEHN
OKWUCJIEHNSA, BaXKHeNLIMe BOOOPOAHbIE N KUCIOPOAHbIE COeAVNHEHMS B pady a3oT-BucMyT. Conn.
CBoONCTBa NPOCTbIX BELLECTB.

25. Obuwas xapakTepuctTuka anemeHToB VIA rpynnbl (XaJlbKOreHoB).

26. OcobeHHOCTN XxumMnm Kucnopoda. O30H.

27. Boga n nepokcug sogopoda. CTpoeHue n cCBONCTBa.

28. OcobeHHOCTN xumMun cepbl. CepoBOAOPOLA.

29. Okcnabl cepobl.

30. KnucnopogaHblie n 6eckncnopogHble KUCI0Thbl CEpbI.

31. Conmn cepocogepKalmx KNCNOT: CyNbdpuTsl, cynbdaTbl, CyNbduabl, TNOCYbdaThl.
MepokcocynbdaThbl.

7.4. MeToaunyeckue MmaTtepuasnbl, onpeaensiowme npouenypbl OuLeHMBaHUA 3HAHUMN,
YMEHMUM U HaBblKOB, M ONbiTa AEATEJIbBHOCTU, XapaKTepu3ylowux 3Tanbl (pOpMUMpoOBaHUA
KOMMEeTeHLUun

TpeboBaHusa K HaNUCaHUIO AoOKJAaga

MpoOyKT camocTosATesIbHON paboThl CTyAEHTa, NpencTaBAAoLWmMn cobon KpaTKoe N3noxxeHne
B MMCbMEHHOM BUAe MOJIy4YeHHbIX pe3yfbTaToB (y4ebHo-uccnenoBaTesibCKOW) TeMbl, rae aBTop
packpblBaeT CyTb uccnepyemon npobnemsbl, NPUBOAUT pa3fiMdHble TOYKM 3pEeHUs, a TaKxKe
cobCcTBEHHbIE B3rnsaabl Ha Heé.

Ooknap posmxkeH 6blTb CTPYKTYPUPOBAH W BKJOYATb pa3fenbl: BBeAEHME, OCHOBHAsA 4acCTb,
3aKJilo4eHme, CNUCOK UCNOJIb30BaHHbIX UCTOYHUKOB. B 3aBUCMMOCTKM OT TEMATUKN O0KNada K HeMy
MOryT 6bITb OhOpPMIEHBI MPUSIOXKEHUS, COAEPXKALLNE AOKYMEHThI, WIOCTPaUnmn, Tabnumubl, CXeMbl 1
T.0. O6BEM poknaga - 10-15 cTpaHML NeYaTHOro TeKCTa, BKJOYas TUTYJbHbIA JIUCT, BBEAEHUE,
3aKJIl04eHMe 1 CNNCOK NnTepaTypsbl.

3afavamMu LoKNana ABAAIOTCA:

1. ®opmMmupoBaHue yMeHI/IIZ CaMoCTOATEsIbHON paGOTbI C NCTOYHMUKaMWN nnuTepaTypbl, KUX
cncrteMaTmn3layunsa,

2. Pa3BuTME HaBbIKOB JIOFMYECKOr0 MbILUJIEHUS;
3. YrnybneHne TeopeTuyecknux 3HaHuin no npobseme nccrenoBaHus.

Mpw oLEeHKe AoK/aZa UCMONb3YITCA Creayolne Kputepuu:
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- HOBM3Ha TeKCTa;
- 060CHOBAHHOCTb BbibOpa UCTOYHUKA;
- CTerneHb PacKpbITUS CYLLIHOCTM BOMNPOCA;

- cobniopgeHns TpeboBaHMin K 0HOPMIIEHNIO.

KpuTepumn oueHMBaHUA pgoKnaga

OTMETKa «OT/IMYHO» - BbIMOJIHEHbI BCe TpeboBaHMSA K HamnMuMCaHuUio U 3allnTe OoKnaja:
o603HayeHa npobseMa n obocHoBaHa eé akTyasIbHOCTb, CAeaH KPAaTKUN aHaIn3 Pa3/iInyHbIX TOYEK
3peHMss Ha paccMaTpuBaeMyto npobseMy U JIOTUYHO WU30XKEeHa COOBCTBEHHas no3vuus,
ChOpMYIMPOBaHbI BbIBOAbI, TEMA PACKPbITa MOJIHOCTbIO, BblAEp)XaH 006BLEM, OaHbl MpaBUJibHbIE
OTBETbl Ha AOMOJIHUTEIbHbIE BOMPOCHI.

OTmeTKa «XOpOoLo» - OCHOBHblIE TDE6OBaHVIF| K OOK/NaAay un ero 3aunTte BbIMNOJIHEHbLI, HO Mpn
3TOM AonyLleHbl Hedo4YéTbl. B 4acTHOCTW, MMEKTCA HETOYHOCTU B W3JI0XKEHUN MaTepwunana,
OTCYTCTBYET Jiorn4ecCckasd nocnenoBaTtesibHOCTb B CyXOEHUAX, He BblAep>XaH 06béM poknaga,
MMerTCa ynyueHna B opopMNeHUU, He [O0MycKaeT CyLleCTBEeHHbIX HEeTOYHOCTEeN B OTBETE Ha
OOMOJITHNTENbHbIN BOMpocC.

OTMeTKa «y[0BNEeTBOPUTEIbHO» - UMEIOTCS CYLLeCTBEeHHbIe OTCTYMJIeHUs oT TpeboBaHUi K
HamuWcaHuio AokJafda. B YacTHOCTM, TeMa ocCBelleHa NNlb YacTUYHO, OOMYLIEHbl (hakTuyeckue
OLINGKKN B COAEp>XaHUN AOKada Uan Npu OTBETE Ha AOMNOJIHUTE IbHbIE BOMPOCHI, BO BPEMS 3aLLUTHI
OTCYTCTBYET BbIBO/.

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

TemaTuKka OOKNnaaoB BblOoaeTCAd npernongaBaTeJieM, n CTyOeHT Bbl6|/|paeT TEMY
CaMOCTOoATENIbHO B Te4YeHne nepsBbiX ABYyX HeOde b o6yquVm.

Kputepumn oueHKM 3HaHUMU Ha dK3aMeHe

DK3aMeH MOXXeT MpPoBOAUTLCS B popMe YyCTHOro ornpoca no bunertam (Bonpocam) nam 6e3
61NeToB, C NpeABapuTesIbHOM NOArOTOBKOM NN 6e3 NoAroTOBKK, MO YCMOTPEHMIO NpenoaaBaTens.
DK3aMeHaTop BrMpaBe 3aZlaBaTb BOMPOCbI CBepx 6uneTa, a TakXe, MOMMMO TeOopPeTU4eCKUX
BOMPOCOB, AaBaTb 3aZla4yyM Mo NporpaMmMe AaHHOro Kypca.

JK3aMeHauWnoHHble 6uneTbl (BOMPOCHI) YTBep)XXAalTCA Ha 3acefjaHunm Kadenpbl Wu
noanucbIBalOTCS 3aBedylolWuM Kadenpon. B bunete n[o/mkKHO coaepxaTbCs He Oonee Tpex
BOMpocoB. KoMMiekT 3K3aMeHaUWOHHbIX 6uneToB MO AUCUMMNINHE O0/KEeH coaep)xaTb 25-30
buneTos..

JK3aMeHaTop MOXeT NMPOoCTaBUThb 3K3aMeH 6e3 onpoca nan cobecenoBaHns TEM CTyAeHTaM,
KOTOpble aKTUBHO Y4aCTBOBaJ/IN B CEMUHAPCKUX 3aHATUAX.

OTMeTKa «OTJ/IMYHO» - CTYOEHT riyboKo M MPOYHO YCBOWUJ BECb MPOrpaMMHbIA MaTepuan,
ncyepnbiBatolle, MocaefoBaTeNlbHO, FPAaMOTHO W JIOTMYECKU CTPOMHO ero usnaraeT, TeCHO
yBSI3bIBA€T TEOPUIO C MPaKTUKoW. CTydeHT He 3aTPYAHAeTCsa C OTBETOM MpU BUAOU3MEHEHUN
3afaHus, cBoboaHO cnpaBaseTcs C 3ajav4amu, 3a4aHUAMN U APYrUMN BUAAMUN NPUMEHEHNS 3HAHWUA,
NMoKa3blBaeT 3HAHWUS 3aKOHOAATENbHOrO W HOPMATUBHO-TEXHWUYECKOro MaTepuasioB, MpPaBUsIbHO
000CHOBbLIBAaeT TMPUHATbLIE pelleHus, BhajeeT pPa3HOCTOPOHHUMU HaBbIKAMXM U  MNpuemMaMin
BbIMNOJIHEHUA NPaKTU4Yeckux paboT, obHapy)XMBAET YMEHNe CaMoCcToATebHO 0606LaTh 1 u3naraTh
MaTepuas, He gonyckas olnbok.
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OTMeTKa «XO0polo» - CTYAEeHT TBEpAO 3HAeT MpPorpamMMHbIA MaTepuas, FpaMOTHO K Mo
CYLleCcTBY M3naraeT ero, He J0oMNyCcKaeT CYLeCTBEHHbIX HETOYHOCTEN B OTBETE Ha BOMPOC, MOXET
NPaBUILHO MPUMEHATb TEOpPeTMYECKME MOJIOXKEHUS U BRageeT HeobXxoOAUMbIMM HaBblkamMu Mpwu
BbIMOJIHEHUM NPAKTUYECKUX 3alaHUA.

OTmeTKa «yOoOBNETBOPUTENIBHO» - CTYOEHT YCBOWJT TOJIbKO OCHOBHO MaTepwunas, HO He 3Ha€eT
oTOeNbHbLIX peTanen, JOoNnyCcKaeT HETOYHOCTU, He[oCTaTO4YHO nMpaBuiibHble (OPMYJIUPOBKY,
HapylwaeT nocsnenoBaTesibHOCTb B U3J10KEHUM TNMPOrpaMMHOro M™Matepuasla W UCNbITbIBAeT
3aTpyOHEHNA B BbIMOJIHEHNN NMPaKTUHECKNX 3a4aHunn.

OTMeTKa «Hey[0BIeTBOPUTESNIbHO» = CTYAEHT HE 3HaeT 3HAUYNTENbHOM YaCTN NPOrpamMMHOro
MaTepuana, Q[OMycKaeT CyLleCcTBEHHble owWnbkn, ¢ 6onblWMMK  3aTPYAHEHUSAMU BbINOJIHSAET
npakTmnyeckme paboThi.
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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.)

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

Cunyko H.O., CtanbHasa M.UN. Xumunsa: yyebHoe nocobue ¢
MeaNKO-61MOoN0rn4eckon HanpaBaeHHOCTbIO.

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
focTyna: no nognucke. - ISBN 978-5-9758-1753-2

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+0AA
116

CemeHosB, U.H. Xumus : y4ebHuk / U.H. CemeHos, N.J1.
Mepdunosa. - CaHkT-MeTepbypr : XUMN3OAT, 2016. - 656 c.
- 9bC An NMun 3p Mepgna. - URL:
https://www.iprbookshop.ru/49800. - Pexxum gocTtyna: no
noanucke. - ISBN 978-5-9388-275-5

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+0A6
54D

MBaHoB, B.I'. HeopraHnyeckas xummsa. KpaTKuin Kypc :
yyebHoe nocobue / B.Il'. UBaHoB, O.H. leBa. - Mocksa : KYPC :
NHOPA-M, 2014. - 256 c. : nn. - 3bC 3HaHuyM. - URL:
http://znanium.com/catalog/document?id=272664. - Pexxum
nocTtyna: no nognucke. - ISBN 978-5-905554-60-5

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+041
4FB

8.2. lononHuTesIbHaA nurepaTtypa

Ha3sBaHue

CcblniKa

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

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+029
6C8

Oenos, A.l'. N36paHHble rnaBbl 06LLEN XUMUN.
KomnnekcHble coegnHeHuns : yyebHoe nocobue ans
CTYAEHTOB XUMUKO-TEXHONOTr M4EeCKNX 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://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+0A9
0OEO

546(07) T 32 Tem3okoBa, A.B. (Malikonckui
rocynapCTBEHHbIA TEXHONOMMYECKNUIA YHUBEPCUTET). XUMUS
3/1eMeHToB : y4yebHoe nocobue / Tem3okoBa A.B., JInTemHoBa
T.H. ; M-Bo obpa3oBaHuns n Hayku PO, ®rBEOY BMO Marnkon.
roc. TeXHos. YH-T. - Mawnkon : MI'TY, 2016. - 144 c. - Mpwun.: C.
140-142. - 96 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:8004/catalog/fol2?SHOW_ONE_BOOK+04B
24E

8.3. NHOpPMaLMOHHO-TEIEKOMMYHUKaLMOHHbIE pecypchbl ceTu «MIHTepHeT»

Znanium.com. ba3oBas KoNNeKLUUs : 3/IEKTPOHHO-bMbnnoTevyHasa cuctema : cant / 000 "HayuyHo-
n3gaTtenbckum ueHTp NHppa-M". - Mockea, 2011 - - URL: http://znanium.com/catalog (naTa
obHoBneHunsa: 06.06.2019). - Pexxmm gocTyna: gJia 3aperucTpup. nosibdoBaTtesien. - TEeKCT:
3NeKTPOHHbIN. PoHA DBC hopMmpyeTcs C y4eTOM BCex uameHeHn obpasoBaTesibHbIX CTAaHAAPTOB U
BKtOYaeT y4ebHuku, yyebHble nocobus, YMK, moHorpacumn, astopedepaTsl, AuccepTaunm,
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crneuvanbHble Nepuoanyeckmne n3gaHusa u n3faHus, BbiNyckaeMmble n3gaTtesibCTBaMu BY30B.
http://znanium.com/catalog/ HaunoHanbHasa anekTpoHHaa 6ubnmnoteka (HIB) : henepanbHasn
rocygapcTBeHHas MHPOPMaLNOHHAsA cucTeMa : canT / MMHUCTepCTBO KybTypbl Poccunckon
denepaumnn, Poccninckas rocynapcrteeHHas bubnnoTteka. - Mocksa, 2004 - - URL: https://H36.pd/. -
Pe)xum pgocTtyna: gnsa 3aperncTpup. nonb3oBaTesnien. - TeKCT: 3/1eKTPOHHbIN. HIB - npoekT
Poccuiickonm rocygapcTBeHHon bubnnotekun. HadmHasa ¢ 2004 r. MNMpoekT HaunoHanbHas
aNneKTpoHHasa bubnnoteka (HIB) paspabaTbiBaeTcs BeAyLLMMU POCCUMANCKUMU BnbnnoTekamm npu
nopnepxke MuHuUcCTepcTBa KynbTypbl Poccunckon ®depepaunmn. OcHoBHada uenb HIb - obecneyunTb
cBoboaHbIN AOCTYN rpaxaaHam Poccnnckon depgepaunm Ko BCeEM M3aHHbIM, N3[aBAaEeMbIM U
XpaHAWMMCa B poHAAX POCCUNCKUX BNBANOTEK N3JaHUSAM U Hay4YHbIM paboTaM, - OT KHUXKHbIX
NaMATHUKOB UCTOPUN N KyNbTypbl, 40 HOBENLLNX aBTOPCKUX Npomn3BeaeHU. B HacTosLee BpeMs
npoekT HIb BktoyaeT 6onee 1.660.000 3neKTPoHHbIX KHUT, 6onee 33.000.000 3anuncen KaTasnoros.
https://H36.pdh/ dnekTpoHHas bubnnoteka: bubnnorteka gucceptaumnn : cant / Poccunnckas
rocynapcTeeHHas bubnnoteka. - MockBa : PI'b, 2003. - URL: http://diss.rsl.ru/?lang=ru. - Pexxum
JocTyna: Ang 3aperncTpup. noab3oBatenen. - TeKCT: 3/IeKTPOHHbIN. B COOTBETCTBUM C MPUKA30M
reHepasbHoro ampektopa PI'b Ne 55 o1 02.03.2012 r. nosnb3oBaTensaMm BupTyanbHbIX YNTaNbHbIX
3an0B pa3pelweH 3AKA3 Ha nevaTb MOJIHbIX TEKCTOB AnccepTauunn n3 36/ Prb. Mpn nepsom
obpalleHnn K pecypcam 361 PI'b HeobxoAMMO NPONTU perucTpaumio B BAPTYaslbHOM YATasIbHOM
3ane PI6.POCCUNCKASA HALMOHANBHAS BUBJIMOTEKA (PHB) : cainT / Poccuiickas HaunoHaslbHas
bubnnoteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: nasa 3apermctpup.
nofib3oBaTesiel. - TeKCT: 3NIEKTPOHHbLIN. "... O4HA N3 KPYNHENLNX B MUpe U BTOpas No BesnYnHe
doHpoB B Poccunckon depepaumm - CAYy>XKNUT POCCUNCKOW KYNbType U HayKe, XpaHuT
HaLMOHaIbHYIO MaMATb, CNOCOBCTBYET NPOCBELLEHMIO HAacensaLWmnx POCcnio Hapoa4oB U
pacnpocTpaHeHuto naen rymaHusma. ... B dongax bubnmotekn xpaHutca 6onee 38,6 MAH 3K3.
npon3ssefeHnin nevyaT N NHbIX NHPOPMALMOHHbBIX PECYPCOB, B TOM HYUC/E U Ha 3N1EKTPOHHbIX
HOCUTenNAX, AOCTYMHbIX LUMPOKOMY KPYry nosb3oBaTesien. ExxerogHo PHB nocewaeT okono 850 ThIC.
yuTaTesNien, KOTOPbLIM BblAAeTCa A0 5 MAH U34aHui, K ee 3NEeKTPOHHLIM pecypcaM obpallatoTcs 3a
ron cebiwe 10 MAH yAaseHHbIX Nofib3oBaTesnen. ... CoxpaHsaa KynbTYPHYIO N UCTOPUYECKYIO
MpPeemMCcTBEHHOCTb, BEPHOCTb BUBAMOTEYHBIM TPagNLIMAM, 3aJ10XKEHHbIM eLle B MnepaTopckom
My6nnyHon 6mubnnoteke, PHb cerogHa — coBpeMeHHoe NHOPMaLMOHHOE yyYpexxaeHue,
OCHallleHHOoe HoBenwWwmnM obopyoBaHNEM U CBOEBPEMEHHO OTBEYatoLLlee Ha HacyLHble BbI30BbI
BpeMeHW." (unTaTa ¢ canTa PHB: http://nir.ru/nlr_visit/RA1162/rnb-today ) http://diss.rsl.ru/
eLIBRARY.RU. : Hay4Has anekTpoHHasa bubnmoTeka : cant. - MockBa, 2000. - . - URL:
https://elibrary.ru/defaultx.asp. - Pexxum goctyna: 4N4 3aperncTpup. nosb3oBaTenen. - TekcT:
3NEeKTPOHHbIN. MnaTgopma eLIBRARY.RU 6bina cosgaHa B 1999 roay no nHuumatnee POCCUNCKOro
hoHpa byHAaMeHTasbHbIX UCCNefoBaHNN ANnsa obecrnevyeHns POCCUNCKUM YYEHBIM 3NTEKTPOHHOIO
[OoCTyna K BeayLWnuM NMHOCTPaHHbIM Hay4YHbIM n3ganumam. C 2005 roga eLIBRARY.RU Havana paboTty C
PYCCKOA3bIYHbIMUK NMYBINKALNAMKN U HbIHE SABNSIETCS Beayllen 31eKTPoHHON 6ubnmnoTekon Hay4yHom
nepuoanKmn Ha pyccKoMm si3bike B Mmupe. https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4Has
3/1eKTPOHHasa bubnmnoTeka : canT. - MockBa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
0ocTyna: Ang 3aperncTpup. nosb3oBatenen. - TeKCT: 371IeKTPOHHbIN. KnbepJleHMHKa - 3TO Hay4Has
3/1eKTpOHHaa bubnnoteka, NOCTPOEHHAs Ha NMapagurme oTKkpbiTon Hayku (Open Science),
OCHOBHbIMUM 3afa4aMun KOTOPOW ABASETCSH NONyNApuU3aLnNg HAYKM U HAYYHON AeATEeNbHOCT!,
06LLeCTBEHHbIN KOHTPOJIb Ka4yecTBa Hay4HbIX Nybankauun, pa3sutme MeXXaAnCUNnINHapHbIX
nccnefoBaHUM, COBPEMEHHOMO MHCTUTYTa Hay4YHOW peLeH3nn, NOBbILLEHNE LUTUPYEMOCTH
POCCUNCKOW HAayKU U MOCTpoeHue MHPPACcTPYKTYpbl 3HaHUW. https://cyberleninka.ru/
Meprnoanyeckne n3naHnsa OOCTYMHble obyvalowmmca n cotpyaHmkam ®rb0Y BO MI'TY no noanucke
M Ha OCHOBAHMM KOHTPAKTOB M JIMLLEH3UOHHbLIX cornawieHun. /index.php/resursy/37-periodicheskie-
izdaniya IPRBooks. ba3oBasi KOonnekuus : 3N1eKTPoHHO-6ubnnoTevyHas cuctema : cant / ObwecTsBo C
orpaHu4YeHHon oTBeTCTBEHHOCTbIO KomnaHusa "An lNMu Ap Meguna". - CapaTos, 2010 - . - URL:
http://www.iprbookshop.ru/586.html - Pexxum goctyna: ons 3apernctpump. nosb3oBaTenen. - TekcTt
3/IEKTPOHHbIN. ABNAeTCA pacnpocTpaHeHHbIM obpa3oBaTes/ibHbIM 3/1I€KTPOHHbIM PeCypCcoM s
BbICLLMX U CpeaHnX cneumnasnbHbiX y4ebHbIX 3aBe4eHNN, Hay4YHO-NCCen0BaTeIbCKUX MHCTUTYTOB,
ny6anyHeix 6ubnuoTek, npruobpeTatownx KoprnopaTUBHbLIN AOCTYN 418 CBOMX obyvatowmxcs,
npenopasaTenen u 1.4. 9bC BkAto4aeT y4ebHYIO U Hay4YHYIO InTepaTypy NO HanpaB/IEHUAM
NoAroTOBKN BbICLLEro N cpeaHero npodeccuoHanbHoro obpasosaHus.
http://www.iprbookshop.ru/586.html https://Bano.pc/for_teachers/77 - B 3ToM pa3gene canta
BAOMO.P® npeactaBfieH AUAaKTUYECKUIA MaTepuan n meTogmnyeckmne pa3paboTku, a TakKe NaMAaTKU
no noxapHown 6e3onacHocTn.Oby4atowme n nponaraHANCTCKME MaTepuasbl MO NMNOXXapHOWN
6e3onacHoCcTK 1 rpaxxagaHckom obopoHe - https://www.mchs.gov.ru/deyatelnost/profilakticheskaya-ra

53/59



bota-i-nadzornaya-deyatelnost/obuchayushchie-i-propagandistskie-materialy-po-pozharnoy-
bezopasnosti-i-grazhdanskoy-oborone https://sgno.pd/for_teachers/77
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

OO 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/?lang=ru. - Pe)xum focTtyna: Ana 3aperncTpump. nosb3oBaTenen. - TeKCT: 3IeKTPOHHbIN. 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 bubnunoTteka : cant. - MockBa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pexxum pocTyna: Ans 3apeructpup. nonb3oBaTeniein. - TEKCT: 3NeKTPOHHbIN. MNMnaTtdopma eLIBRARY.RU 6bisia co3fnaHa B
1999 roay no nHnumaTmee Poccninckoro hoHaa pyHOaMeHTallbHbIX NCCenoBaHuin ons obecneyeHnss POCCUNCKUM yYeHbIM
3/1IeKTPOHHOr0 AOCTYyMNa K BeAYLMUM UHOCTPaHHbIM Hay4HbIM n3gaHuam. C 2005 roga eLIBRARY.RU Ha4vana paboTy c
PYCCKOSA3bIYHBIMU NYOANKALNAMUN U HbIHE ABNSETCA BeAyLLeN 3N1eKTPOHHONW 6BINoTEeKON Hay4YHO NepNOANKIN Ha PYCCKOM
a3blke B Mupe. https://elibrary.ru/defaultx.asp

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

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

Mepuognyeckne n3pgaHns [oCTynHble obyyatowmmcsa u cotpygHukam OreQyY BO MITY no nognucke n Ha OCHOBaHUM
KOHTPaKTOB M JIMLUEH3NOHHbIX cornaweHunin. /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:

[ HasBanue
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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

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>.
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