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

CocTaBuTesnib pabouyer nporpamMMmsi:

JoueHT Kadhenpbl XMMUn 1 MoanncaHo npocton 30 CTtanbHaa MapuHa NnbWHWYHA
PU3UKO-XMUYECKNX METOLOB 03.05.2026
nccnenoBaHus, oou., KaHg. C.-X.
HayK
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (noannce) (®.11.0.)

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

(Ha3BaHWe Kaenpsol)

3aseaylownin kagenpomn:

12.05.2026 MoanwucaHo npocton 3l MonoBa AHrennHa AnekceeBHa
12.05.2026
(noanwnce) (®.1.0.)
CornacoBsaHo:

PykosoauTtens OMOTI
3aBeAYOWNIA BbiMyCKatoLen

Kahenpon
Mo HamnpaB/IEHWIO NOAFOTOBKM
(cneymanbHOCTN)
22.05.2026 MoanncaHo npocTton 3 Cyxopykux KOpuin NeaHoBUY
22.05.2026
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHne noApa3feneHuns)
12.05.2026 MoanucaHo npocton 3l N. 5. bepbepbsaH
12.05.2026

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

Llenblo ONCUNMINHBI ABNSETCA:

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

obecneyrBaeT pelleHne BbiNyCKHUKOM 3a4ay byaylien npoheccnoHabHON NesaTeNbHOCTH;

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

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

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

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

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

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

OucumnnmHa "Xummna" BxoOuT B NepeyeHb KypcoB 6a3oBon YacTn y4yebHoOro naaHa.

OncunnnamHa BOOPY>XaeT NOHATUNHLIM N KaTeropMinHbIM annapaToM Mo 3TOWM OTPAC/M 3HAHUNA K
COOTBETCTBYIOLWEN TepMUHONOrNen, NpuMmeHaemMon B otpacsin. OHa HenocpeaCTBEeHHO CBA3aHa C
ancumnanHamm: 6e30macHOCTb XXU3HEeAEeATEeNbHOCTU, TEOPUS FOPEHNS 1 B3PbIBa,
rmaporasofnHamMmKa, NPOMbILLSIEHHANA 3KO0rns, SKonornyeckas 6€3onacHoOCTb NpogecCcCnoHabLHON
0eATeNIbHOCTU, TEXHMKA 3alNThl OKPY>XalLen cpebl, 4TO AAaET BO3MOXXHOCTb paclunpeHuns
MOJIYYEHHbIX 3HAHUI, YMEHU N HaBbIKOB OJ151 YCMEeLWwHON NMpodecCnoOHabHON AeATeNbHOCTU 1 (Mn)
npogoJi»KeHnsa npodeccuoHanbHoOro obpasoBaHusa B MarmcTpaTtype.
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3. MNepeyeHb NaHUpPyeMbIX pe3ysibTaTOB 00y4YeHus No AuCUUNINHE
(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

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

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

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

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

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

YK-1.4 [pamMoOTHO, IOFNYHO, apryMeHTUPOBaHHO hopMupyeT

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

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

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

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

YK-8.3 OcyLiecTBNseT 4ENCTBUA NO NPeaoTBPaLLEHNIO
BO3HWKHOBEHWNSA Ype3Bbl4aHbIX CUTyaLnin (MPUpoLgHOro u
TEXHOreHHOIr0 NMPOUNCXOXXAEHNS) N BOEHHbIX KOH(WJINKTOB
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

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

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

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

®DopMbl KOHTpONA Bupabl 3aHATUM WUtoro 3.e.
(konuyecTBoO) Yyacos
3K 3a KoHTp Jlexk Nab6 KPAT | KoHTpoO CcP
Jb
Kypc 1 Cem. 1 1 4 4 0.25 3.75 96 108
Kypc 1 Cem. 2 1 1 4 6 0.35 8.65 161 180
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5. CTpyKTypa 1 copep>xaHue y4eOHOM U BOoCNUTaTe/IbHOW AeATeJIbLHOCTU NpPU peasiu3auum AUCUUNJINHLI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

Cem

Paspen aucuunamHbl

Hepen
A ceMe
cTpa

Bupabl yiebHoM paboTbl, BKJIOYAs caMocToATeNbHYIO paboTy u

TPYAOEMKOCTb (B 4acax)

Jlek Jla6 ne cPn KPAT [KoHTpoO

b

CP

C3

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

2

10

11

12

OCHOBHbIE KJlacChl HeopraHn4yeckunx COeaNHEHMNN.

1-2

[MpoBepka pomallHero
3apaHusa. OT4yeT no
nabopaTtopHon paboTe.

CTpoeHne aToMa 1 NepuoanYecknin 3aKoH.

32

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

OCHOBHble NMOHATUS 0 XMMUYECKO CBA3MN.

5-6

MpoBepka AoMalLHero
3ajaHuna. OT4eT no
nabopaTtopHoi paboTe.

JHepreTuka XMMmnM4YeCcknx nNpoLeccos.

-7-9

MpoBepka AoMalLHero
3ajaHuna. OT4eT no
nabopaTtopHoi paboTe.

KrnHeTuKa XMMUYECKMX NpoLeccoB. XruMmyeckoe
paBHOBecue.

9-10

MpoBepka AoMalLHero
3ajaHuna. OT4eT no
nabopaTtopHoi paboTe.

PacTBOpbI U UX XapaKTepUCTUKA

11-13

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

Teopus 3NEKTPONUTMHECKON Anccoumnaunmn. CusibHble
n cnabble 31eKTPONUTHI.

14

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

PaBHOBecUe B pacTBOpaxX rMApPOJIM3YIOLLMXCSA COJIEN 1
B 6ypepHbIX pacTBoOpax.

15

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

KoMnnekcHble coeanHeHuns.

16

4,75

MpoBepka
JomalwHerosagaHusa. OTyer
rnonabopaTopHon paboTe.

MpomexxyTo4yHaa aTTecTaumna: 3a4eT B YCTHOMN
dopme.

17

0,25

OKNCANTENBbHO-BOCCTAHOBUTE b-HbIE npouecchbl n nx
XapaKTepucTtunka.

1-2

20

[MpoBepka pomallHero
3apaHusa. OT4yeT no
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Cem Paspen oMcUMNINHDbI Hepen Bupbl yuebHou paboTbl, BKJIlOYaA CaMOCTOATEJIbHYIO paboTy u dopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) XXYTOYHOW KOHTpONs

cTpa Jlek Nab6 ne cPn KPAT |[KoHTpoO (o] 4 C3 ycneBaeMoCTM TeKyLuero
nb (no Hepensam cemecTpa),

NPOMEe>XXyTO4HOW

aTTecTauum (no

ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12

nabopaTtopHou paboTe.

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

nabopaTtopHou paboTe.

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

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

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

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

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

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

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

UTOro: 51 68 0.25 0.35 35.65 |132.75

5.2. CTpyKTypa ANCUMNAMHBI A8 3a04HON hopMbl 0B6yYHeHuUs.

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

1 2 4 5 6 7 8 9 10 11
1 OCHOBHble KJ1laCCbl HEOPraHNYeCKUX COeaNHEHUN. 1 10
1 CTpoeHne aToMa 1 Neprmogn4eCcKnin 3aKoH. 1 10
1 OCHOBHbIE NOHATUS 0 XMMUYECKOW CBA3W. 1 10
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Cem Paspen pucumnamHbl Bupbl yuebHoU paboThbl, BKJIlOYaA caMOCTOATEIbHYIO paboTy u
TPYAOEMKOCTb (B Yyacax)
Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
Nb
1 2 4 5 6 7 8 9 10 11

1 JHepreTuka XMMmM4YeCcknx NpoLeccos. 1 10

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

1 PacTBOpbl N NX XapaKTepucTuka 1 10

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

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

1 KoMnJieKcHble coenHeHuns. 1 16

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

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

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

2 O6Line cBOMCTBa MeTa lJIOB M HEMETaJJ10B. 1 20

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

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

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

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

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

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

JIEKLIMOHHBIN KypC

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

nepuoanNyYecKnin 3aKoH.

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

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

MOJIO>KEHNS 3aKOHOB
KBaHTOBOW MeXaHUKWU,
KBaHTOBbLIE YMCa, 3aKOHbI
3anoJIHEHWS 3JIEKTPOHaMM
3N1EKTPOHHbIX YPOBHEN
(MPUHUWN HanMeHbLUen
3Hepruu, npuHumn MNaynn,
npasusao XyHaa, npasuso
KneykoBCKoOro). YmMeThb:
pasnu4aTb Nepmnoabl,
rpynnbl, NOAFPYnmnbI,
CeMencTBa 3J/IEMEHTOB.
CoCcTaBnsAiTb KBAHTOBO-
rpacuyeckmne hopmy bl
3J/IEMEHTOB, AaBaTb UM
XapaKTepucTuky. Bnagets:
HaBblkamMu cbopa 1 aHanm3a
WHpopMaumn.
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

I'IepI/IO,EI,I/I‘-IeCKOI7I cnucremMe.

OCHOBHbIE MOHATUS O
XUMUYECKOW CBA3N.

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

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

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

Cnanpg-nekums

3HepreTV|Ka XNMNYeCKnx
npoueccos.

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

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

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

Jlekuunn-susyanusauyumu,
Cnanpg-nekuuns

KrnHeTuKa XMMUYeCcKunx
npoLeccos. XuMmniyeckoe
paBHOBecue.

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

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

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

Cnanpg-nekums
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peakumn B 3aBUCUMOCTHU OT
yCJIOBUIN peakumu.

PacTBOpbl U nx

Obuiee npeacTasseHne o

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

3HaTb: Teopuio

Cnanpg-nekuuns

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

cnabble 31eKTPoNThI.

ounccounauunn. CunbHble n
cnabble 3N1eKTPOSINTbI N UX

OCHOBHbIE XapaKTepUCTunkKu.

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

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

onpegeneHus pH pacTeopa.

PaBHOBecue B pacTBOpax
rMAPOJSIN3YIOLMNXCSA CONENn 1
B ByhepHbIX pacTBOpax.

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

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

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

Cnanpg-nekums

KoMniekcHble coeguHeHns.

KoopanHaunoHHble
coeanHeHuns. OCHOBHbIE
MoJsIoXKEeHNs

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

3HaTb: Teoputo BepHepa,
HOMEHKIaTypy
KOMMMJIEKCHbIX BELLLECTB,

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

aTTecTaumsa: 3a4eT B
yCTHOW hopme.

OKncnnuTenbHo-
BOCCTaHOBUTEJIb-HblE
rnpouecchl U nx
XapakTepucTuka.

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

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

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

Cnanpg-nekums

DNEeKTPOoJIn3 pacTBOPOB 1
pacnnaBoB. YpaBHeHne
HepHcTa. Koppo3us
MeTassioB.

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

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

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

Cnanpg-nekums

Obuire cBONCTBa MeTaslJloB
1 HEMeTaJlJIoB.

MeTannbl 1 X BaxKHelhLwme
coeuHeHMS.
XapaKTepucTmka MeTassioB
rnaBHbIX N MOBOYHbIX

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

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

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

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

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

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

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

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

Cnanpg-nekums

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

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

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

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

Cnanpg-nekuuns
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peakuun,
XapaKTepusyrLwmx

CBOWNCTBAa 3JIEMEHTOB U
€nocobbl MX NOJIyHeHUs.

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

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

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

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

Cnanpg-nekums

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

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

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

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

Cnanpg-nekums

nemMeHTbl 6 1 7 rpynn MNC.

Obuan xapakTepucTuka,
XUMUNYECKNe CBONCTBA,
cnocobbl noslyyYeHus,

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

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

3HaTb: XMMU4eckne
CBOWCTBA
KOHLLEHTPUPOBAHHON 1
pa3baBneHHON CcepHOM

Cnanpg-nekuuns
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

HaXoxXxnaeHune B npupoage.

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

KWNCNOThI, eé
B3aMMoOencTeme ¢

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

[MpomexxyToyHas
aTTecTaums: 3K3aMeH B
yCTHOW hopMe.

NTOrO:

51
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

Y4eOHbIM MIaHOM He NpeaycMOTPEHO

CUMYNISILMOHHbBIE 3aHATUA, UX HAUMEHOBaHue, coaep>kaHue U o6beM B yacax

Y4eO6HbIM MJIaHOM He NpeaycMOTPEHO

5.6. JlabopaTopHbie 3aHATUA, UX HAUMEHOBaHMe U 06beM B Yacax

CemMm Ne pazpena pMCUUNIIUHDbI HaumeHoBaHue nabopaTopHbix paboTt O61beM B Hacax
0o®0 390 0390

1 2 3 4 5 6

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

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

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

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

3Heprus M'mbbca.

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

1 PacTBOpbI M NX XapaKTepucTuka MprroToBsieHNEe PacTBOPOB Pa3/IMHHOW KOHLIEHTpaLnu. 4

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

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

1 KoMneKcHble coeauHeHus. KoopAnHaLunoHHbIE coeVHEHNS. 2

1 MpomMexxyTo4Haa aTTecTaums: 3a4eT B YCTHOM
dopme.

2 OKNCANTENbHO-BOCCTAHOBUTEb-Hble NpoLecchl | OKUCANTENbHO-BOCCTAHOBUTE/bHBIE PeaKLUK. 6 1
N NX XapakTepucTuKa.

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

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

2 AnemMeHTbl 1-2 rpynn MC - wenoyHole n LLlenoYHble 1 Weno4YHOo-3eMesibHble MeTannbl. 4 1
LenoYHo[j3emMenbHble MeTanabl. Obwas
XapakKTepucTuka, XuMmnyeckme CBOMCTBA,
cnocobbl MNosly4eHNs, HaxoXXgeHve B npupoae.

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

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

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

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

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

5.7. MpuMepHasa TeMaTUKa KYpPCOBbIX NpoeKToB (paboT)

KypcoBble paboTbl y4ebHbIM NJaHOM He NpeayCcMOTpPEHbI.
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

CemMm Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA
1 2 3 4 5 6 7
1 OCHOBHbIe KJ1acCbl HEOPraHNYeCKNX [eHeTn4yeckasn CBA3b: COCTaBJIEHME CXeM. 2 10
COeJIHEHNN. Hepens
1 CTpoeHve aToMa 1 NepnoamnyecKnin 3aKoH. XapaKTepucTrkKa 3/IeMEHTOB MO MOJIOXKEHWNIO B MEpPUOANYeCcKon cucTeme. 4 5 10
Hepens
1 OCHOBHbIE MOHATUA O XMMUYECKON CBA3N. OnpepeneHne suaa CBA3MN B Pa3JINYHbIX COEANHEHUSX. 6 5 10
Hepens
1 SHepreTnkKa XMMmMYeCKnX npoL,eccos. PelleHne pacyeTHbIX 3agay. 8 5 10
Hepens
1 KuHeTnka XnmMm4eckmnx npoLeccos. PelueHune 3agay Ha onpefeneHne CKOPoCTU U CMeLLeHne XMMN4YeCcKoro paBHoOBeCHUs. 10 5 10
XvMunyeckoe paBHoBecuHe. Hepens
1 PacTBOpbI U NX XapakTepucTuka PelwweHve 3ana4 Ha onpefeneHne passinyHbiX BUAOB KOHLEHTpaLMN. 12 5 10
Hepens
1 Teopuns 31eKTPONTUHECKON ANCcounaLmm. OnpegpenieHne NOHHOM aKTUBHOCTU PacTBOPOB, CTEMEHN N KOHCTaHTbl ANCCOLNaL K. 14 5 10
CunbHble 1 cnabble 3N1eKTPOANTHI. Hepens
1 PaBHOBecue B pacTBopax rmgposim3yoLLnxcs CocTaBneHne CxeM passinyHbIX TUMNOB rMaposmsa. PeweHne 3anay Ha onpegeneHne 15 5 10
conen n B 6ydepHbIX pacTBopax. pH 6ydepHbIX pacTBOPOB. Hepens
1 KoMnieKcHble coeanHeHns. BbinonHeHMe 3ajaHunin Ha onpeaeneHne CTPYKTYpPbl KOMMANEKCHbIX COeQUHEHNN. 16 5 16
PelueHne 3aa4 Ha HAX0XAEHNE KOHCTaHTbl YCTOWYMBOCTU. Hepens
1 MpomMeXxyToyHaa aTTecTauns: 3a4eT B yCTHOWN 17
dopme. Hepens
2 OKUCANTENbHO-BOCCTAHOBUTENb-Hble npoLecchl | CocTaBneHne ypasHeHun OBP meTogoM nonypeakumn. 2 20 11
M NX XapakTepUCcTuKa. Hepens
2 31eKTpOoJSIN3 pacTBOPOB U pacnsiaBoB. CocTaBneHune CxeM pa3sinyHbIX BUOOB 3/1eKTPoan3a. Pac4éTbl N0 ypaBHEHUIO 4 13 10
YpaBHeHne HepHcTa. Koppo3us MeTasf1oB. HepHcTa. Hepnensa
2 O6wwme cBONCTBA METasJIOB U HEMETAJIOB. BbINoNIHEHME Pa3/INYHbIX CXEeM NPeBpaLLEHNA, XapaKTepusyowmx MeTansbl 1 6 10 20
HeMeTannbl. Hepens
2 3nemeHTbl 1-2 rpynn MNC - wenoyHble n Kanui n HaTpun, nx nony4yeHue, CBONCTBa 1 coegnHeHus. LLIénoyn. 8 10 20
Leno4vHo[]3eMesnbHble MeTabl. Obwas Hepens
XapaKTepucTnka, XuMmn4eckmne CBOMNCTBa,
cnocobbl Mosly4eHNs, HAX0XXAEHME B Npupoae.
2 dnemeHThl 3 rpynnsl MNC. Obwasn Fannuin, MHAWRA, TanaUR: NX NoJly4yeHne, CBONCTBA N COeAUHEHMS. 10 10 20
XapaKTepucTnka, XuMmn4eckmne CBOMNCTBa, Hepensa
cnocobbl Mosly4eHNs, HAX0XXAEHME B Npupoae.
2 dnemeHThl 4 rpynnsl MNC. Obwas AnnoTponunyeckne moaudpukaumm yrnepoga. OKkcuabl yraepoga: ux nosy4eHuve v 12 10 20
XapaKTepucTnka, XuMmn4eckmne CBOMNCTBa, CBOWCTBA. Hepensa
cnocobbl Mosly4eHNs, HAX0XXAEHME B Npupoae.
2 dnemeHnThbl 5 rpynn NC. Obuwasn AMMMak, connm ammoHus. Okcnabl azoTa. KpyrosopoT a3oTa B npupoae. 14 10 20
XapaKTepucTnka, XuMmn4eckmne CBOMNCTBa, Hepensa
cnocobbl Mosly4eHNs, HAX0XXAEHME B Npupoae.
2 dnemeHTbl 6 1 7 rpynn MNC. Obwasn 0O30H. CeneH n Tennyp: nx NonyvyeHme, CBONCTBa U coegnHeHns. Ceposogopoa. 16 10 40
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Cem Paspensi u TeMbl paboyent nporpaMMbl MepeuyeHb gOMaLUHUX 3afaHUM U APYrMX BOMPOCOB AJIA CaMOCToATeNbHOro | Cpoku O6beM B Yacax
CaMOCTOATEJIbHOIO U3yUYeHus u3yyeHus BbINOJ (e 1> T0) 390 03®0
HeHus
1 2 3 4 5 6 7
XapakKTepucTuka, XuMmnyeckme CBOMCTBA, Hepens
cnocobbl MNosly4eHNs, HaxoXXgeHve B npupoae.
2 [MpoMeXxyTo4YyHaa aTTecTaumnsa: 3K3aMeH B 17
yCTHOWN hopme. Hepens
NTOro: 133 257
5.9. KaneHpapHbin rpacduk BocnuTaTeNbHOW paboThbl N0 AUCUMNJIMHE
Moaynb pJaTta, MecTo npoBeneHus HasBaHue meponpuaTusa dopmMa npoBepeHus OTBEeTCTBEHHbIW JocTmxeHun
MeponpuaTus obyualowmuxcs
Mogaynb 3 YyebHo- 11.2026 ®IrbOY BO «MI'TY» |MeHaeneeBckue YTeHUs. Kpyrnbin cton CtanbHas M.N. MNKYB-10.1; YK-1.1; YK-1.2;
nccnepoBaTesibckasa u (vHoMBMAYyanbHO- YK-8.2; YK-8.1;
Hay4HoO-uccnenoBaTesibCKas rpynnosas).

NEeATENIbHOCTb

Mogaynb 3 YyebHo-
nccnepoBaTenbckas u
Hay4Ho-uccnenoBaTeNbckas
nesTenbHOCTb

05.2027 «EBpoxnM-BMY» r.
BenopeyeHck,
KpacHopapckuii kpai.

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

IKCKypcusa (MHOMBMAYasbHO-
rpynrnosas)

HavanbHuK oTaena
3KOJIOMMYECKOro KOHTPOS
npeanpuaTus.

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

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue CcblIKa

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

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

546(07) X 46 XuMnsa : MeTod. yKasaHusa no http://lib.mkgtu.ru:8002/utils/libdata.php?id=0000657&DOK=
CaMOCTOATENbHOMY U3YHEHUIO ANCUUMANH "XuMua' n 00446E&BASE=0007AA

"Obwan n HeopraHuyeckas xmuMmnsa" gnsi CTyneHToB By30B. Y.
1/ Mankon. roc. TeXHON. UH-T, AObIr. roc. yH-T ; [cocT.: M.W.
CtanbHasg, T.W. CupopuHa, A.H. Oxeg]. - Mankon : MI'TI,
2003. - 45 c. - Mpwnn.: c. 42-44

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

6.2. JiuTtepaTtypa ona caMmocTosTesibHOM paboT

Ha3sBaHue CcblniKa

Encdumos, B. . OcHoBbI 0bwen xmMmum : y4yebHoe nocobue / https://znanium.ru/catalog/document?id=477153
B.W. EndomumoB. — 2-e n3g. — Mocksa : NHOPA-M, 2026. —
256 c. — (Bbiclwee obpa3oBaHue: bakanaspuaT). - ISBN
978-5-16-010066-1. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2222246

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

CunpoTkuH, O. C. Xumusg : y4ebHuk / O. C. CupoTkuH, P. O. https://book.ru/book/962080
CupoTKMH. — MockBa : KHOPyc, 2026. — 365 c. — ISBN
978-5-406-16006-0. — URL: https://book.ru/book/962080

54(075.8) I 54 MnuHka, H.J1. Obwasa xumus : y4ebHoe http://lib.mkgtu.ru:8002/catalog/fol2?SHOW_ONE_BOOK+029
nocobue / H.J1. TnnHka. - N34. cTep. - Mockea : KHOPYC, 6C8

2012. - 752 c. - Npun.: c. 721-724. - b Hb MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2000019621. -
Pexxum pocTyna: cogepkaHue. - bubnuorp.: c. 725-726 (41
Ha3B.). - IMeH. yKa3.: c. 727-728. - NpeaM. yka3s.: c. 729-746.
- ISBN 978-5-406-02149-1

Opo3pos, A.A. HeopraHuyeckas xummsa : y4ebHoe nocobue / | http://www.iprbookshop.ru/81031.html
A.A. Opo3pos, M.B. lpo3posa. - 2-e n34.,2021-08-31. -
CapaTtoB : Hay4yHas kHura, 2019. - 158 c. - 3bC IPR Books. -
URL: http://www.iprbookshop.ru/81031.html. - Pe)xum
pocTtyna: no nognucke. - ISBN 978-5-9758-1753-2

FnuHka, H. J1. O6wasa xumns : y4ebHuk ans sysos / H. J1. https://urait.ru/bcode/569090
InuHKa ; nop pepakuven B. A. Monkosa, A. B. babkoBa. —
20-e n3a., nepepab. n gon. — Mocksa : i3paTensCcTBO
KOpanT, 2025. — 717 c. — (Bbicwee obpa3oBaHme). — ISBN
978-5-534-19092-2. — TeKCT : 3N1eKTPOHHbIN //
Obpa3oBaTenbHasa nnaTdopma OpanT [canT]. — URL:
https://urait.ru/bcode/569090

54(07) X 46 Xumns. PyKoBOACTBO AJ19 CAMOCTOATENbHOM http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100052431
paboTbl cTyneHToB, Y. 1 : y4ebHo-mMeToamMYeckoe nocobue /
MunHo6pHaykn Poccnn, ®rbOY BO Mankon. roc. TeXHOA. YH-T
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HasBaHue CcblsIKa

; coctaButenun: CtansHas M.U., Cnyko H.O. - Mawnkon : 6/u,
2023.-70 c. - Mpwn.: c. 64-69. - 96 HB MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2100052431. - Pexxum
nocTtyna: ceoboaHbIn. - bubnvorp.: c. 6-7 (8 Ha3B.)

YyebHo-MeToAMYECKNE MaTepuasbl A1 CAMOCTOATENbHOM paboThl 06yYaloLNXCS U3 Ynucna
WHBAJINI0B W JINL, C OrPaHUYEHHBLIMUM BO3MOXHOCTAMN 300p0Bbs (OB3) NpenocTaBnaoTCcA B popMax,
aJlanTUPOBAHHbIX K OrPaHNYEHNSAM X 300P0BbSA U BOCNPUATUSA MHDOPMaLUUn:

ONs nuu C HapyLWeHUaAMM 3peHuns:

B NnevyaTHon hopMe yBESIMYEHHbLIM LPUKDTOM,
B (hopMe 31eKTPOHHOro AOKYMEHTa,

e B (hopme ayaunocpanna,

B ne4vaTHoun hopMe Ha sA3blke bpanns.

ONns nuuy C HapyweHuamMm cnyxa:

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

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

e B (hopmMe 3/1IeKTPOHHOr0 AOKYMEHTa,
e B (hopme ayaunocphanna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

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

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

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

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

4 4 Yp6oakonorus

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

8 9 MpeponnaoMHas npakTuka

12 12 Xumuns

5 7 MeTponorus
CTaHpapTM3aumsa un
cepTuduKkaumns

5 5 Hokcosiorus

7 7 MpomblLLieHHasa 3Kosi0rnsa

8 8 SKOJIOrNYECKUA MOHUTOPUHT

6 6 MeToabl n npnbopsl

3KOJIOr'NYECKOIro KOHTPOJA

o]
(o]

lMoaroToBKa K npouenype
3alKThl 1 3aWmMTa
BbIMYCKHOWN
KBaJIMunKauMoHHOM paboTbl

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

7 7 NH>XxeHepHasa bruonorus

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

2 2 O3HakoMUTesIbHas NpakTuKa

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

8 9 MpeponnaomMHas rnpakTuka

1 1 dunocousa

23 23 MaTemaTuka

12 12 dusnka

12 12 Xumuns

4 4 WNHdpopMaumoHHble
TEXHOJI0r N

3 3 KoHuenuun coBpeMeHHoro
ecTecTBO3HaHus

1 1 HavepTaTenbHasa reomeTpus.

WNH)XeHepHas rpaduka

N
~

DNeKTpPOoHUKa n
3N1eKTPOTEXHUKA

fnpporasognHammka

TennoTexHunka

MexaHukKa

OIN|N|U,
OIN|ON

eonHpopMaLNOHHbIE
CUCTEeMbl B 3KOJ0TNN 1
npUpPoOA0MNoJib30BaHUN

4 4 ObpaleHune c
KOMMYHaJIbHbIMU 0TX04aMu

DKOJIOrns rnoyse

SKOJI0rNsl pacTeHuin

ojw|w
Olwlw

MoaroToBKa K Npoueaype
3alUnThl M 3aWmMTa
BbIMYCKHON
KBaaNUKaLMoHHOM paboTbl

5 5 CUCTeMbl NCKYCCTBEHHOIO
VHTEe1IeKTa

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

HauMeHoBaHue y4ebOHbIx
AVCLUNJIVH,

0o®0

390

0390

cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

6

6

LUndposasa TpaHchopmauma
oTpacau

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

7 7 NH>xeHepHas brnonorus

8 9 MaTemaTuyeckas cTaTUCTUKa
B NCCNeA0BaHMAX NPUPOAHbIX
M TEeXHOreHHbIX CUCTEM

2 2 O3HaKoMUTesIbHas NpakTuKa

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

8 9 MNpepavniomMHas NpakTuka

1 1 dunococus

23 23 MaTemaTuka

12 12 dursvka

12 12 Xumuns

4 4 NHdpopMaumoHHble
TEexHoJ0rnm

3 3 KoHuenuum coBpeMeHHoro
eCTeCcTBO3HaHMS

1 1 HavepTaTenbHasa reomeTpus.
WNH>XeHepHas rpaduka

4 7 DNIeKTpOoHUKa n
3/1eKTPOTEXHUKA

5 7 fvpporasognHammka

7 8 TennoTexHuka

2 2 MexaHuKa

8 9 FeonHpopMaUNOHHbIe
CUCTEMbI B 3KOJIOTUM 1
npMpoaonoJib30BaHUN

4 4 ObpaLleHue ¢
KOMMYHalbHbIMW OTX04aMu

3 3 SKO0sI0rns No4ys

3 3 DKOJIOrNsl pacTeHU

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

5 5 CncTEeMbI UCKYCCTBEHHOIO
MHTeNNeKTa

5 5 LUndposbie TexHonornm B
npodgeccuoHanbHOM
fesTeNbHOCTHU

6 6 LUndposasa TpaHchopmaums
oTpacau

YK-1.3 PaccmaTpuBaeT BO3MOXXHble BapuaHThbl

peweHna 3agayn, oueHnBaa NX 4OCTOUHCTBaA

N HeJOCTaTKN

7 7 NH>XeHepHas bruonorus

8 9 MaTemaTuyeckas CTaTUCTUKa
B MCCNeA0BaHNAX MPUPOAHbIX
1N TEXHOreHHbIX CUCTEM

2 2 O3HakoMUTesIbHas NpakTuKa

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

8 9 MpenannioMHas NnpakTuka

1 1 dunocousa

23 23 MaTemaTuKka

12 12 dursuka

12 12 Xnumuns

4 4 WNHdpopMayoHHbIe
TexHo0rnm

3 3 KoHuenuum coBpeMeHHOoro
eCcTecTBO3HaHus

1 1 HavepTaTenbHas reomeTpus.
NH>XXeHepHasa rpadurka

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

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

2JIEKTPOTEXHUNKA

fvpporasognHammka

TennoTexHukKa

MexaHunKa

OIN [N
O|IN|00|

FeovHpopMaUNOHHbIe
CUCTEMbI B 3KOJIOTUM 1
npMpoaonoJib30BaHNN

4 4 ObpaLleHue ¢
KOMMYHalbHbIMW 0TX04aMu1

DKO10rns No4B

wlw

DKOJI0rUsi pacTeHuin

Olwlw

MogroToBka K npouenype
3alUuUThl 1 3aWmTa
BbIMYCKHOWN
KBaJIMnKaLMoHHoM paboTbl

5 5 LUndposbie TexHonornm B
npogeccnoHanbHom
0eATeNbHOCTHU

5 5 CncTEeMbI UCKYCCTBEHHOIO
MHTEeNNeKTa

6 6 LUndposasa TpaHchopmaums
oTpacau

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

7 7 NH>xeHepHas brnonorus

8 9 MaTemMaTmnyeckas cTaTUCTUKa
B UCCNEeO0BaHUSAX NPUPOOHbIX
N TEXHOreHHbIX CUCTEM

2 2 O3HaKoMUTesIbHas NpakTuKa

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

8 9 MNpepavniomMmHas NpakTuka

1 1 dunococus

23 23 MaTemaTuka

12 12 dursvka

12 12 Xumus

4 4 NHdopMaumoHHble
TexHoJ0rnm

3 3 KoHuenuumn coBpeMeHHoro
eCcTeCcTBO3HaHMS

1 1 HavepTaTenbHasa reomeTpus.

WNH>XeHepHas rpaduka

IN
~

DNIeKTpOoHUKa n
3/1eKTPOTEXHUKA

fvpporasognHammka

TennoTexHuKa

MexaHunkKa

OIN [N
O|N|00|~

FeonHpopMaUNOHHbIe
CUCTEMbI B 9KOJIOTUM 1
npMpoaonoJib30BaHNN

4 4 ObpaLLeHue ¢
KOMMYHalbHbIMW OTX04aMu1

DKOJ1I0rnsa No4B

wlw

DKOJI0rUsi pacTeHun

Olwlw

MogroToBka K npouenype
3alUuUThl 1 3aLWmTa
BbIMYCKHOMN
KBaJIMUKaLMoHHOM paboTbl

6 6 Lncpposasa TpaHchopmaums
oTpacau

5 5 LUndposbie TexHonornm B
npodgeccuoHanbHOM
fesTeNbHOCTHU

5 5 CUCTEeMbl NCKYCCTBEHHOIO
VHTEesI1IeKTa

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

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,

(e L:>To) 390 0390 cdopmMupyloue

KOMMeTeHLUUM B npoLuecce
OCBOEHMSA
obpasoBaTesibHOM

nporpaMMbl

7 7 NH>xeHepHas brnonorus

8 9 MaTemaTun4yeckas cTaTUCTuKa

B nccnenoBaHmMAxX NnpupoaHbIX
N TEXHONEHHbLIX CUCTEM

2 2 O3HaKoMUTesIbHas NpakTuKa

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

8 9 MNpepavniomMHas NpakTuka

1 1 dunococus

23 23 MaTemaTuka

12 12 dursvka

12 12 Xumuns

4 4 NHdopMaumoHHble
TEexHoJ0rnm

3 3 KoHuenuum coBpeMeHHoro
eCTeCcTBO3HaHMS

1 1 HavepTaTenbHasa reomeTpus.

WNH>XeHepHas rpaduka

IN
~

DNIeKTpOoHUKa n
3/1eKTPOTEXHUNKA

fmpporasognHammka

TennoTexHuKa

MexaHunkKa

OIN [N
O|N|00|

FeovHpopMaUNOHHbIe
CUCTEMbI B 3KOJIOTUM 1
npMpoaonoJib30BaHUN

4 4 ObpaLleHue ¢
KOMMYHalbHbIMW 0TX04aMu1

DKOJ1I0rnsa No4B

wlw

DKOJI0rUsi pacTeHun

Olwlw

MogroToBka K npouenype
3alUuUThl 1 3aWmTa
BbIMYCKHOMN
KBaJIMUKaLMoHHOM paboTbl

5 5 CncTEeMbI UCKYCCTBEHHOIO
MHTEeNNeKTa

5 5 LUndposbie TexHonornm B
npodgeccuoHanbHOM
fesTeNbHOCTHU

6 6 LUndposasa TpaHchopmaums
oTpacau

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

NPUPOAHON cpelax
4

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

paboTa (nonyyeHune
NepBUYHbLIX HAaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)

6 6 TexHonormn4yeckas (NPoeKTHo-
TexHOoJIornyeckas) npakTmka

8 9 MNpepavnaomMHas NpakTuka

4 4 be3onacHoCTb
XKU3HEeOEesaTeNbHOCTU

12 12 Xnmuns

2 2 DKos0rns

5 5 Hokconorunsa

5 7 DKOJI0rnsa YesioBeKa

6 6 Hage)XHOCTb TeEXHNYEeCKNX
CUCTEM N TEXHOIEHHbIN PUCK

6 8 Mepguko-buonornyeckne
0CHOBbI 6e30MacHOCTH

56 56 TexHuKa 3almnThbl
OKpYy>KawLlen cpegbl

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

0o®0

390

0390

HauMmeHoBaHue y4ebHbIX
OVUCLUMJIMH,
cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

OxpaHa Tpyaa

BbrnosKoHOMUKa

CounanbHas s3Konormsa

JKoJIorn4yeckas nponaraHia

"nobanbHas aKoaorus

WWh|A(dN

[SV] OV} B o ) o]

ApjanTaumsa K U3MeHeHUto
KJnMaTa

~

MpomblLLIeHHas 6oTaHuKa

|

JKonornyeckasa AnarHoCTuKa
COCTOSIHMS OKpY>KatoLen
cpenbl

MogroToBka K npouenype
3alUuUThl 1 3aWmTa
BbIMYCKHOWN
KBaJIMnKaLMoHHoM paboTbl

CTpoeBas NOAroTOBKA,
BOEHHas Tonorpagus

OCHOBbI BOEHHOW MOAr0TOBKU

e

)]

PagnaynoHHasa n
3/1eKTpOMarHnTHas
6e3o0nacHoOCTb

OnacHble NpupoaHbIe
npouecchl

Brnonormnyeckme metoabl
KOHTPOJIA 1 3aLnThl
bnocdepsl

7

8

YnpaBneHne TexHochepHoMn
6e30nacHOCTbIO

YK-8.2 BbiiBNseT 1 ycTpaHaeT npobniiembl, CBA3aHHbIe C Hapy

LWEeHNSMUN TeXHUKK 6e30nacHOCTM Ha paﬁoHeM MecTe;

4

npefsiaraeT MeponpusaTvs Mo NPeaoTBPALLEHMNIO YPE3BbIYANHbLIX CUTYaLMIA Pa3IMYHOIr0 NPOUCXOXKAEHNS
4

Mpupoponosib3oBaHne n
oxpaHa nNpupoabl

2 2 O3HakoMUTesNbHas NpakTukKa

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

6 6 TexHonormn4yeckas (NPoeKTHo-
TexHOJIornyeckas) npakTmka

8 9 MNpepavnaomMmHas NpakTuka

4 4 be3onacHoCTb
KN3HEOEeATEesIbHOCTU

12 12 Xnmuns

2 2 DKos0rns

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

5 7 DKOJI0r N YesioBeKa

5 5 Hokconorunsa

6 8 Menuko-buonornyeckue
0CHOBbI 6e30MacHOCTH

56 56 TexHuKa 3almnThbl
OKpYy>KawlLlen cpegbl

7 8 OCHOBbI TOKCUKOJIOT UK

7 8 OxpaHa TpyAaa

4567 4567 MPOEKTHbIN NPaKTUKYM

4 4 CouvasbHas 3Ko0rms

4 4 JKoJjiornyeckas nponaraHia

3 3 "nobanbHas 3Koaorus

3 3 ApanTaums K U3MeHeHuto
KanMMaTa

7 9 MpombliwieHHas 60TaHnKa

7 9 DKosornyeckas anarHocTuka
COCTOSIHMSA OKpY>KatoLlen
cpenbl

8 9 MogroToBka K npouenype

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

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

KHOBEHMS Ype3BblHaNHbIX CUTYaUMN (MPUPOLHOIO U

4 4 Mpupoponosib3oBaHne n
oxpaHa Npupoabl

2 2 O3HakoMUTesNIbHaa NpakTuKa

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

6 6 TexHonormn4yeckas (NPoeKTHo-
TexHOoJIornyeckas) npakTmka

8 9 MNpepavniomMHas NpakTuka

4 4 be3onacHoCTb
KN3HEOEeATEesIbHOCTU

12 12 Xnmuns

2 2 Kos0rns

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

5 7 DKOJI0rNAa YesioBeKa

5 5 Hokconorunsa

6 8 Menuko-buonornyeckue
0CHOBbI 6@30MacHOCTH

56 56 TexHuKa 3almnThbl
OKpYy>KawLlen cpegbl

7 8 OCHOBbI TOKCUKOJIOT N

7 8 OxpaHa TpyAaa

4 4 CoumanibHasa 3KoIorus

4 4 JKojiornyeckas nponaraHia

3 3 nobanbHas akonorus

3 3 ApanTauuvs K USMEHEHU0

KJnMaTa

MpoMbllsieHHast 60TaHMKa

~
(o] (Vo)

SKoJsIornyeckas AnarHocTuka
COCTOSIHMS OKpY>KatoLLeit
cpelbl

MoaroToBKa K npouenype
3alunThl M 3aWmMTa
BbIMYCKHOWN
KBaJInuUKauMoHHOM paboTbl

CTpoeBasi MOATOTOBKA,
BOEHHas Tonorpagus

OCHOBbI BOEHHOW NOArOTOBKM

OnacHble NPUPoAHbIe
npouecchbl

PagnaynoHHasa n
3/1eKTpOMarHUTHas
6e3o0nacHoOCTb

bunonornyeckmne metonbl
KOHTPOJIS N 3aWmnThl
6rocoepsl

YnpaBneHne TexHochepHom
6e30MacHOCTbIO

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

KOMMETEHL MU
1 2 3 4 5 6

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

YK-8.1 ObecneynBaeT 6e30nacHble n/manm KoOMGOPTHLIE YC/IOBUS XXU3HEAEeATeNbHOCTN B 6bITOBOM, NPON3BOACTBEHHON 1

NMPUPOAHON cpenax

3HaThb:
nMpUHLUWNBLI,
MeToAbl U
cpencTBa
obecneyeHuns
6e3onacHbIX n/nnn
KOMMOPTHbIX
YyCNOBUN XXN3Heaes
TeNbHOCTU B
TexHocpepe.

®parmeHTapHble
3HaHWA

HenonHble 3HaHuA

CdopmupoBaHHble,
HO cofep kaluune
oTAefNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUs

YMeTb: co3faBaTb

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,

CchopmMupoBaHHbIe

M noaaep»XnBaTb JonyckatTcs yMeHus
6e3onacHble HebonbLLne

yCNOBUSA XU3He[es owmnbKmn

TeNbHOCTU B

6biTOBON,

NMPOn3BOACTBEHHOM

1 NpupogHom

cpenax.

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
cpencTBamMm u B/lafeHmne e MpuMeHeHne cucTemMaTU4ecKoOM | cucTeMaTuyeckoe
MeTonamu HaBblKamMu HaBbIKOB NMpUMeHeHnn npuMeHeHne
obecneyeHuns HaBbIKOB HaBbIKOB
6e3onmacHbIX 1 JonyckatTcs

KOMMOPTHbIX npobensbl

YyC/IOBUIN XU3Heaes
TeNbHOCTN B
6biTOBOW,
NpPON3BOACTBEHHON
1 NpupogHom
cpepax.

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

YK-8: CnocobeH co3faBaTb 1 NOAAEPKMBATb B MOBCEAHEBHOW XXU3HU U B NPO(ECCUOHaNIbHOWN AesTeNbHOCTM 6e3onacHble
YCNOBUSA XXN3HEAEATENbHOCTU A8 COXPaHEHUS NMPUPOAHON cpenbl, obecneyeHns yCTONYMBOro pa3BuTUs obLLecTBa, B TOM
Yucae Npu yrpose n BO3HMKHOBEHUM Ype3BblHYalHbIX CUTYaL M N BOEHHbIX KOH(JIMKTOB

YK-8.2 BbiSiBNSI€T 1 yCTpaHseT Npobiembl, CBA3aHHbIE C HAPYLWEHUSMU TEXHMKM 6e30nacHoCTK Ha paboyem MecTe;

npepnaraeT MmeponpumnaTnag no npeaorTspalleHunio ‘-Ipe3BbI‘-|aI7IHbIX CI/ITyaLI,I/II7I Pa3INYHOro NPoOnNCXoXxaeHns

3HaTb: METOAbI
NPOrHO3MpoBaHNA
Ype3Bbl4aMHbIX
cuTyauum n
pa3paboTku
Moaenemn nx
nocneancTBun;
MeToabl
nccnenoBaHns
YyCTONYMBOCTU (hyH
KLUMOHNPOBaHMSA
NMPON3BOACTBEHHb
X 06BbEKTOB 1
TEeXHNYeCKnxX
cucTem B
Ype3Bbl4aHbIX
CUTYyaumsax.

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oThefNbHbIe
npobenbl 3HaHUSA

CdopmupoBaHHble
cncTemMaTuyeckue
3HaHUsA

YMeTb: ngeHTngun
LMpoBaThb
OMacHoOCTK
pasain4yHoOro
MPONCXOXXOEHNS;
BbISIBNATb U
YCTPaHATb
rnpobnemb|
CBsA3aHHble C
HapyLeHnaMun
TEeXHUKN
6e3omnacHoOCTM Ha

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHNsa nosHble,
JonyckatoTcs
HebosnbLne
ownbkKmn

ChopmMupoBaHHble
yMeHuns
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

6

paboyem mecTe;
oLleHUBaTb
BO3MOXXHbI€ PUCKMN
OT 4Ype3BblYalHbIX
cUTyauunmn
pa3NyHOro
NPONCXOXKAEHMS.

Bnapetb:
HaBblKamMu
opraHusaumm
MeponpusaTUA No
OoxpaHe Tpyha u
TexHukKe
6e3onacHoCcTM Ha
paboyem mecTe;
HaBblKamMu
OKa3aHusa nepson
MOMOLLW 1 3aLMThl
MpPOn3BOACTBEHHOI
0 nepcoHana oT
BO3MOXHbIX
nocnencTBui
Ype3Bbl4aMHbIX
cuTyauun.

YacTu4Hoe
BJllafieHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JonyckarTcs
npobensl

YcnewHoe un
cuctemMmaTuyeckoe
npuMeHeHne
HaBbIKOB

YK-8: CnocobeH co3faBaTb 1 NoAAEPKMBaTb B MOBCEAHEBHOW XXU3HU U B NPO(ECCUOHaNIbHOWN AesTeNbHOCTM 6e3onacHble
YCNOBUSA XXN3HEAEeATEeNbHOCTU A8 COXPaHEHUS NMPUPOAHON cpenbl, obecneyeHns yCTONYMBOro pa3BmuTUs obLiecTsa, B TOM
Yucae Npu yrpose n BO3HMKHOBEHUM Ype3Bbl4alHbIX CUTYaL M N BOEHHbIX KOH(JIMKTOB

YK-8.3 OcyuiecTeaseT 4eiCTBUS N0 NPeaoTBPaLLEeHNI0 BO3HUKHOBEHNS Ype3BblYaiHbIX CUTYaL M (MPUPOAHOMO U
TEXHOreHHOr 0 MPOVNCXOXAEHUS) N BOEHHbLIX KOHDIVKTOB

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

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTheNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

YMeTb: BbIMOJIHATb

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHNsa nosHble,

ChopmMupoBaHHble

nencTeus no JonyckatoTcs yMeHUNs
3alMTe HaceNeHuns HebosnbLne

OT BO3MOXXHbIX ownbkKmn

nocnencTemn

Ype3Bbl4YaMHbIX

cUTyauun

passn4yHOro

MPONCXOXKAEHUNS;

Nnosib30BaThbCs

cpencTeamm

VHONBUAYANIbHON 1

KONNEeKTNBHOM

3alNThI.

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
MPaKTU4eCKMMMn BNlafeHne e NMpuMeHeHne cucTeMaTU4YeCcKoOM | cucTeMaTuyeckoe
HaBblKaMun No HaBblKaMu HaBbIKOB npUMeHeHNn npuMeHeHne
npenoTBpaLLEHNIO HaBbIKOB HaBbIKOB
BO3HWKHOBEHUSA 1N JonyckatTcs

NVKBUAALUUN npobensbl

nocneacTeumn

OomauwHee
3ajaHue, KpaTkoe
coobuieHne no
TeMe 3aHATUS,
KOHTPOJIbHbIE
BOMPOCHI K
nabopaTopHon
paboTe, BONPOCHI K
NPOMeXyTOYHON
aTTecTaymu.
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

Ype3BblYalHbIX
cuTyauum, n
BOEHHbIX
KOHMJINKTOB.

YK-1: CnocobeH oCyLecTBAATb NMOUCK, KPUTUYECKWIA aHaNn3 1

pelweHna NnoCcTtaBJ/IEHHbLIX 3a4a4

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

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

AEKOMMO3NLINIO 3a4a4n

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

LleNblo BbIIBNEHUSA
X NPOTUBOpPEYNI
1 NOncCKa
0OCTOBEPHbIX
CYXAEHUN

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

YK-1: CnocobeH ocyLecTBASATb MONCK, KPUTUHECKUI aHaNIn3 ”

peweHna NnoCcTtaBJ/iIeHHbIX 3a4a4

CUHTE3 NHOPMALMN, MPUMEHSATb CUCTEMHBLIA NoAX0A4 ONs

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

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

CMocobHOCTb K
pediekcun no
rnosoay

cobcTBEHHOW 1
MbICIUTEJIbHON

neAaTesIbHOCTHn

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

MHGpOopMaLnn ¢ ownbkKmn

TOYKU 3peHuns

BPEMEHHbIX U

NPOCTPAHCTBEHHDbI

X yCJIOBUN X

BO3HWKHOBEHUSA

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

MN3J10)KEHHOr 0 npobensl
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

peweHna 3agadn

YK-1: CnocobeH oCyLecTBAATb NMOUCK, KPUTUYECKWIA aHaNn3 1

pelweHna NnoCcTtaBJ/IEHHbLIX 3a4a4

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

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

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

peweHna 3agadn

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

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

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

®parmeHTapHble
3HaHWA

HenonHble 3HaHuA

CdopmupoBaHHble,
HO cofep kaluune
oTheNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

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

NPOMeXyTOYHON
aTTecTayumu.

3HaHNA

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

MHGpOopMauuio, ownbkKmn

He3aBuUCMMO OT

NCTOYHUKA,

CaMOCTOATENbHO

npuobpeTaTb 1 c1C

TemMaTu3npoBaTb

3HaHus,

apryMmeHTnpoBaHH

0 OTCTamBaTb CBOIO

TOYKY 3peHuns

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

bHO-F'YMaHUTaPHbIX npobensl

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

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

3HaHNA

HO cofepxaluune
oTAesbHble
npobenbl 3HaHUA

cncremMaTumyeckmne
3HaHNA

peweHna 3agadn

MbIC/INTENbHON

0EeSATENbHOCTH

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

0 hopMmpoBaTb HebonbLne

cobcTBEHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaLunu

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

N3J10)KEHHOI 0 npobensi

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

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

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

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

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

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

®parmMmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTheNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

X MoMeLleHusx, B
cucTemax nolsieras
OylaBJIBAOLLLErO
obopynoBaHus

MblJIerasoBoro

aHaun3a

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

peakTusamu, ownbkmn

npnbopamun n

nabopaTopHbIM

obopygosaHvneMm B

xone

MblJierasoBoro

aHan3a

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

ra3os 1 Nbln B nonyckatTcs

MPOnN3BOACTBEHHbI npobenbl

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

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

TeMbl poknapos

1. Bogopon v ero coegnHeHus.

2. Bopa n ee buonornyeckoe 3HavyeHue.
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3. CoeaunHeHuns cepebpa 1 3050Ta.

4. AMIOMUHUNI N ero coeguHeHuns.

5. Megb n ee coegnHeHUs.

6. Kn3Hb n geatenbHocTb O.N. MeHaeneeBa. Posb XEHLWWUH B XUMUWN.

7. Neprnoamn4ecknin 3aKOH N CTPOEHME aToMa.

8. XKnsHb n geatensHocTb M.B. JIoMmoHOCOBA.

9. POJIb HEOPraHM4YeCKon XMMNN KaK HayKu B Pa3BUTUN XUMNYECKNX TEXHOJI0r NN,
10. Pa3BuTNE HEOPraHNYECKOM XUMUK 3a pyberxkom.

11. NMpnmMeHeHne ynobpeHnin c y4eTom NoTpebHOCTY pacTeHWA.

12. XMuna «rops4mx» aTOMOB.

13. XMunsa BbICOKUX CKOPOCTEN.

14. BoicokoTeMnepaTypHasd XUMUS.

15. YabTpaMukpoxmmus.

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

17. Ta)kesnble MeTasUibl U UX BJINAHME Ha PacTEHUSA N XKUBOTHbIX.

18. OCHOBHbIe NpencTaBleHNss KBAHTOBOM MEXaHUKW.

19. NcTopusa nosBieHUsA KapaHaawa (yrnepon).

20. MeTannonosiMMepHble MaTepmabl.

21. KoopanHauunoHHasa Teopus Anbthpena BepHepa. KoMniekcHble COeUHEHUSA B HAayKe N TEXHUKE.
22. 3Ha4yeHne eCTeCTBEHHOW PaAV0aKTUBHOCTU B XXU3HUN PACTEHUN U XKNBOTHbIX.

23. UccnepoBaHue CBOMNCTB XpOMa W ero coeJUHEeHUN

24. iccnepoBaHMe COBMECTHOr0 3JIeEKTPOBOCCTaHOBAEHWE FrafoJ/INHNA U KPUOJINTa B FaJoreHuaHbIX
acrJiaBax.

25. NccnepoBaHume cnocoboB BBeAeHWA BENKOBLIX KOMMNOHEHTOB B CUHTETUYECKNN MOJANN30MNPEH.

26. NccnepoBaHMe 31eKTPOJIUTOB KAaAMUPOBAHUA CTaaN U APYIUX METAIOB.

27. NccnepoBaHue 3eKTPOXUMMNYECKOr0 NOBEAEHNSA MOHOB CaMapus B XJI0PULAHBbIX U XJI0PULOHO-
dTOpUAHBLIX pacnjaBax.

28. ccnengoBaHusa 31EKTPOJSINTOB KagMUPOBAHUS.

29. AcTopud OTKPbITUA PeAKUX XUMUNYECKNX DNEMEHTOB.

30. AcTopma nonyyYeHnsa LUMHKa, ero XxmMmm4yeckmne CBONCTBa U NpUMEHEHKE LIMHKa B
NpoOMbILLINEHHOCTN.
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31. AcTopusd noay4eHns aatoMUHUSA, ero XMMnyeCckme CBONCTBa U MPUMEHEHWE B MPOMbILLIIEHHOCTH.

32. 3Ha4yeHne XMMnmM B Co34aHNN HOBbIX MaTEpPMasIoB, KpacuTesNIeN N BOJIOKOH.

33. Yraepod. AnnoTponHble MoaANdUKaALINNA.

34. InnoabHbIA MOMEHT MOJIEKYJIbl U CBA3MW.

35. lncnepcHble CUCTEeMbI, SNEKTPOANTbI, PH Moka3aTensb.

36. Bofla B XKU3HN YenoBeKa, TEXHUKE U CeIbCKOM XO3ANCTBE. DKOJI0rnsa BOAbI.
37. dnekTpoxmMmyeckas Kopposus, crnocobol 6opbbbl C HeR.

38. NpoTekTopHas 3aWinTa OT KOPPO3UN.

39. Jlerkue KOHCTPYKUUOHHbIE MaTepuasibl: CnJjliaB Ha OCHOBE aJIloOMUHUA.

40. HoBble MaTepuasibl Ha OCHOBE MOJINMEPOB.

41. lakn 1 KpacKn - pa3HOBUOHOCTU AUCTEPCHbIX CUCTEM.

42. XnMus BellecTBa B KOHAEHCUPOBAHHOM COCTOSIHUWN.

43. ICTOYHUKUW U BUAbI 3arpsA3HEHNS aTMOCHEepPHOro Bo3ayxa.

KOHTpO/ZIbHbI@ BONPOCHI U 3a4aHUA O NOATOTOBKMU K MPAKTUYECKUM 3aHATUAM
1.0CHOBHbIE NMOHATUA N 3aKOHbI XUMUMN. ATOMHO-MOIeKyiIgpHasa Teopus.

2. HanncaHune dopmyn 6I/IHaprIX coeagnHeHU No CTENEHN OKUC/IEHUS 3JIEMEHTA. Onpe,u,eneHVle
CTerneHn OKUCNeHna afieMeHTa no popmyne.

3. PacyeTbl Mmacchl, 06beMa, KOIMYECTBa BELLECTBa M YMcaa YacTul.

4. Pac4eTbl N0 XMMUYECKUM popMYyJiaM N YpaBHEHUSAM.

5. OCHOBHble KJ1aCCbl HEOPraHMYeckmnx BelecTB. Okcnabl. OcHoBaHus. Kncnotel. Conun. CocTas.
HomeHknaTypa. CBONCTBa 1 Nony4vyeHue.

6. Peakuun coegnHeHmns, pa3noxxeHumd, 3amMelleHnA, obmeHa.

7. Mepuognyeckunin 3akoH. Nepnoanyveckasa cucteMa XmuMmyeckmnx anemeHTos .M. MeHgeneesa.

8. CTpoeHue aToMa.

9. XumMmnyeckas cBA3b.

10. XapakTepucTnka aneMeHTa No NOJIOXKEHNIO B nepvlop,mquKon cncreme.
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11. DneKTPOHHbIE KOHUTIypaLnn aTOMOB B OCHOBHOM (HOpMaJibHOM) 1 BO36y>XXAEHHOM COCTOSHUSAX.

12. Tun n cxema obpa3oBaHUS XMMNYECKOI CBSA3N B BUHApPHbIX COeANHEHUNSX.

13. 3aKOHOMEPHOCTU NMPOTEKAHUSA XUMUYECKOW peaKkLnia.

14. Pac4eT no TepMOXUMNYECKOMY YPaBHEHMUIO.

15. CKOpOCTb XMMUYECKOWN peaKkunm.

16. Xnmmnyeckoe paBHoBecue, npuHuun Jle LWaTenbe.

17. OnpepeneHne KONYECTBEHHOIO COCTaBa pacTBoOpa (MaccoBas 40/ PAaCTBOPEHHOIO BELLECTBA;
MOJISIpHas, SKBMBAJIEHTHAA U MONANbHAA KOHLEHTPaLun).

18. PacyeThbl MO ypaBHEHUIO peaKL MK C y4acTUeM PacTBOPOB 3a4aHHOIr0 COCTaBa.

19.PacTBOpPbLI 3/1EKTPOJINTOB.

20. YpaBHEeHMs peakLnin B pacTBOPaX 3/EKTPOSINTOB B MOJIEKYJIIPHOM U MOHHO-MOJIEKYJISPHOM
BUAE.

21. YpaBHeHUs rmaponvsa conen.

22. KoMnnaekcHble coegnHeHus. Peakunm komnnekcoobpasoBaHus. KoopanHaunoHHasa Teopusa A.
BepHepa.

23. Tunbl KOMNNekcoobpasoBaTenen n INraHoB, KoopAnHaLMOHHOE Y1ucio. HomeHknaTypa
KOMMAEKCHbIX COeaNHEHUN,

24. OBP. DneKkTpoxmMmumnyeckme sBJeHus.

25. CocTaBnieHune ypaBHeHvu7| OKUNCNNTENIbHO-BOCCTAHOBUNTEJIbHbIX peaKLu/u7|.

26. BaxxHenwmne okmcnmtenn: KMn0O4, K2Cr207, H2S04(koHu,.), HNO3.

27. CxeMbl 3J71eKTpoJiM3a pacTBopa 1 pacnJsaBa 3JIeKTPOJIMTOB C UHEPTHbLIM WU/

pacTBOPUMbIM aHOOOM.

28. O6bwme cBonCTBa METAJIJIOB: TUMbl KPUCTAIMYECKUX PELLETOK, XMMNYECKNe CBONCTBA.
XnMmnyeckme CBONCTBa METAJIJIOB raBHbIX U MOBOYHbLIX noarpynm.
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29. Koppo3us meTtannos n crocobsl 6opbbbl C He.

KoHTponupyrowime MaTtepuasbl No gucununianHe

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

1. MoHATMe 06 aToMe.

2. CTpoeHue agpa. 13oTonbl.

3. MPUHLNN KBAaHTOBOW MEXaHUKN:

HeonpeneneHHoCTH,

OBONCTBEHHOW NpMpoabl SN1EKTPOHa;

KBaHTOBOW 3HEPIruu;

HaVMeHbLUEN Heprun.

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

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

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

7. Mepnoamn4vecknin 3akoH ssiemeHToB [1.l.MeHaoeneeBa. MNMeprnogmnyeckas cMcTemMa Kak ecTeCTBEHHas
Knaccngpunkauma 371eMeHTOB.

- bopMyNIMPOBKa 3aKOHa;

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

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

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

Mepa XUMUYECKON aKTUBHOCTW 3/1IEMEHTOB.
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Boripocel no teme: «OCHOBHbIE MOHATUSA O XUMUWNYECKOV CBA3N»

1. NMoHATME XUMNYECKOWN CBA3N.

2. MapamMeTpbl CBSA3N:

- SHeprma Cce4a3n,

- ONMINHa CBA3WU,

- BaJIeHTHbIe YT Jibl,;

- pacnpepneneHune 31eKTPOHHOW MAOTHOCTM.

3. CBoncTBa CBA3U:

- HaCblLLlaeMOCTb;,

- rmbpuansaumns;

- HaMnpaBJIEHHOCTb;,

- NoNApn3yemMoCThb.

4. Tunbl cBA3U:

- KOBaJleHTHa4,

- NOHHaA,

- MeTaJuin4yeckasd.

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

1. 3anunTe NONHYIO N KPATKYIO 3JIEKTPOHHYO (OPMYJibl XMMUYECKOrO 3JIEMEHTA, COAep Kalllero
25 3/1eKTPOHOB B 3/1IeKTPOHHON 060s104Ke.

2. 3anuwnTe NOJTHYI0 N KPaTKYH 3IEKTPOHHYO hOpMYJibl XMMUYECKOr0 3/IEMEHTA, COAep KalLlero
38 3/71eKTPOHOB B 3/1IEKTPOHHON 060N04Ke.
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3. 3annwnTe NOJIHYIO N KPAaTKYI0 3/IEKTPOHHYIO (POPMYJibl XMMMNYECKOro 31eMeHTa, cogepxawiero
79 3N1eKTPOHOB B 3JIEKTPOHHOW 060104KeE.

3agayun rio Teme: «llepnoandecknii 3aKoH u nepuoanydeckas cucrema [l.V1.MeHgeneesa»

1. PyKOBOACTBYSCb TOJ/IbKO MOJIOXKEHNEM XUMUYECKOr0 3/IEMEHTa B NMEPUOANYECKON cucTteme,
HanMWNTe KPaTKYIO N NOJIHYIO 3/IeKTPOHHbIE (DOPMY bl CrieAyoLWmnX 3n1eMeHTOoB: Ne54, Noe26, Ne68.

2. PacnonoxnTte B psA4 No BO3pacTaHUIO a)aTOMHbIX pagnycos, 6) anekTpooTpuUaTenbHOCTH,
B)MeTa/lIMYEeCKNX CBONCTB clieaytouine anemeHThl: S, Se, Te, Po.

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

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

1. XuMnyecknm CMMBOJT N Ha3BaHMe aneMmeHTa. OTHOCUTEeNbHAA aTOMHada Macca. ATOMHbIN
(mopsAakoBbIN) HOMeED.

2. CTpoeHMe aToMa XMMNYECKOro 3J1IeMeHTa:

a) 3apsA4 agpa aToma, YMCA0 NPOTOHOB, YNCI0 HENTPOHOB Hanbosnee yCTONYMBOro,
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) BoCcCTaHOBUTESIbHbIE NN OKUCJINTENIbHO-BOCCTAaHOBUTESIbHbIE (COCTAaBUTb YpaBHeHNA npoueccos
OKUCNIEHNS NN BOCCTAHOBJIEHUSA N OKUCNEHUNSR);

B) ONpeaennTb BCe BO3MOXKHbIE BaJIEHTHOCTU U CTEMEHW OKUCJIEHMS: Tpaduryeckoe n3obparkeHune
BaJIEHTHOr 0 CJ1051 B HOPMaJIbHOM U BO3OY>XA€HHOM COCTOSIHUSX.

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

1. Onpep,envrre cTeneHnm OKNCNeHnAa Ka>Xxaoro aJieMeHTa B cJieayruwnx Mmoaekyiaax n NoHax:
K2Cr4013 (TeTpaxpomaT kanus), H4Re209, Ca3(P0O4)2; NalOW12041 (annapasoibdpaMaT-NoH);
(Mn0O4)-; (W7024)60 (napaBonbdpamaT-noH). ObpaTnTb BHUMaHMe Ha pacyeT B NH4ANO3
(paccunTaTb oTAeNbHO MOH (NH4)+ n (NO3)-. U306pa3nTte cTpyKTypHble OPMY bl AaHHbIX MONIEKY
N NOHOB.

2. Onpepennte, Kakme CTeNeHn OKNCIEHNSA BO3MOXHbI AN15 repMaHunsa. NMoka>kmte nx obpasoBaHue.
OnpepennTte, Kakne U3 cteneHen okmcneHns byayt Hanbonee yCcTonymebl: a) 419 SNEKTPOHHO-
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 rno teme <<9Hepl’eTI/IKa N KNHEeTNKa XMMNYeCKNX ripoLjeccos»

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. Bel4nucnuTb TennoTy cropaHnd rasa B k>x/m3, coctosawero us 40% CO k 60% H2 npu
HOpPMaJibHbIX yCN0BMAX. Boga obpasyeTcs B razoobpa3HOM COCTOAHUN.

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

5. Bblyucnntbe TennioTy pa3oBOro nepexona rpaura B asiMas, ecsiu N3BeCTHO, 4TO CTaHaapTHas
3HTanbnusa obpasoBaHusa CO2 u3 rpacduTa paBHa: DH°06p. = - 393,5 k>X/MoJb, CTaHAaApPTHAsA
3HTanbnusa obpasoBaHusa CO2 13 anMasa paBHa: DH°06p. = - 395,4 k[>x/Monb

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

7. TennoTa cropaHus 3TaHa paBHa: DHx.p. = -1428,34 kK[>X/MOb. BbIYNCINTb CTaHOAPTHYIO
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 npnHUMNMaJibHYO BO3SMOXHOCTb eé NPOoTEKaHNA NPU CTaHAAPTHbLIX YCJIOBUAX 1N Npn
500° C.

10. CkonbKo Tenna Bblaenntca npu cropaHnm 38 r CS2 B ypaBHeHUM peakuun: CS2(r) + 302(r) =
CO2(r) + 2502(r)?

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

1. CkopocCTb peakuuun npu Temnepatype 60°C paBHa 1 Mosib/A. BblY4UCANTL CKOPOCTb 3TON peakLuumn
npu 30°C, TeMnepaTypHbIN KO3DDULINEHT paBeH 3.

2. Ha CKo/IbKO rpaflyCcoB HY>XHO YBEINYUTbL TEMMepaTypy, 4Tobbl CKOPOCTb peakuun Bo3pocia B 27
pa3? TeMmnepaTypHbIN KO3DDULNEHT paBeH 3.

3. MNMpwn TemnepaTtype 30°C peakumsa npoTekaeT 3a 25 MuHyT, npn 50°C - 3a 4 MUHYTLI. PaccunTaTb
TeMnepaTypHbIN KOIPDULNEHT.

4. BO CKOJ/IbKO pa3 HY>KHO YBENYNUTb KOHLIEHTPALIMIO BOAOPOAa, YTOObl CKOPOCTb peakumy Mexxay
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 CKONbKO pe3 yBEeJIMYNTCA CKOPOCTb peakLmu rnpu NoBbiLieHUn TeMnepaTtypbl oT 150°C no
200°C, ecnu npu noBblileHun TeMnepaTypbl Ha 10°C CKOPOCTb peakuum yseanyunack B 3 pasa?

7. Npn Temnepatype 20°C peakuma NpoTeKaeT 3a 2 MUHYThlL. KakoBa NPOOOSIKUTENIbHOCTbL 3TON
peakumn npu a) _Temnepatype 0°C, 6) Temnepatype 50°C? TemMnepaTypHbIN KOIPDULNEHT paBeEH
2.

8. KOoHLeHTpauunsa pearmpyowmx Bewects B cucteme H2(r)_+I12(r)® 2HI(r) ymeHbwwunaco B 1,5
pa3a. Bo CKoJIbKO pa3 yBesnyniacb CKOPOCTb peakumn?

9. Kak usMeHuTcH CKOpPOCTb I'IpﬂMOI;I peakunn npn yBean4yeHnm KOHLLIEHTPaAL NN a30Ta B TPpU pa3a?

N2 + 02 ®2NO.
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10. Kak U3MeHUTCA CKOPOCTb peakuun npu ysenndyeHun temnepatypsl oT 0°C oo 100°C?
TeMnepaTypHbIN KO3(hdMUMEHT paBeH 3. [lepBoHavalbHaa CKOPOCTb peakuun paBHa 5 Mosb/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?

3afayv rno temMe: «PacTBopbl M UX XapakTePUCTUKA»

1. CKONbKO MNAANMANTPOB 85 % pacTBopa CEPHOM KUCOThI C MAOTHOCTbLIO 1,77 /MM HY>XHO B3ATb
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 rpaZlycoB UsMeHseTcA t3amep3aHnsa n tknneHus pacteopa 3tuneHrnukosns C2H602,
copepxawero B 100 mn Boabl 4 mona?

5. CKONbKO rpaMMoB 3TuneHrnmkona C2H602 Hago pacTBOpUTbL B 5 11 BOAbI, 4HTOObI pacTBOp
3amep3an npu - 20 °C?
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6. Kakune 13 nepeyncieHHbiX BEWECTB ABASOTCSA CUbHBIMUA 3/1eTPONUTAMU: TMAPOKCUL Meau,
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.

3anaym rno teme: «KOMMIEKCHbIE COEANHEHNS»

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. HanucaTtb YpaBHeHne anccounaumnm KoMnJjiekKCHoro coegnHeHmna N Bblpa>xkeHne 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.

3agaym rno teme «OKNCINTESIbHO-BOCCTAHOBUTEIbHbIE rnpouecchbl n Nx XxapakKtepnctmnka»

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

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

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

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

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

6. MNO2 + HCI ® MnCI2 + CI2 + H20

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

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

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

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

3agayu rno TeMe «3J1IeKTPOJIN3 pacTBOPOB U PacriaBoB»

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

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

3. CocTaBuTb CXeMy 371eKTposin3a pacTeopa u pacnnasa MnCl2.

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

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

3anayu rno Teme «Koppo3nsi MeTasiyioB»

1. Kakne npouecchl NOMAYT Ha 3NeKTPOoAaX rajibBaHMYeCKOro asieMeHTa Npu KoOppo3nm xXene3Horo
JIncTa Ha Bo3fayxe?

2. Kakue npouecchl NonayT Ha 31eKTpodax rajisBaHUYeCKoro afieMeHTa, paboTalowero Ha Bo3ayxe
NPV KOPPO3UK XKEeNe3HOoro IMCTa C MeAHbIMU 3aKnenkammn?
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3. CoCcTaBMTb CXEMY raJibBaHM4YeCKOro 3sieMeHTa, obpa3yowerocsi Npyn Koppo3nu geTanemn ns
cnsaBa »Xesiesa c genonsgpusatopom: H20 + SO2.

4. B KaKOM cilyyae Koppo3us »xenesa byneT nponucxoauTs BbicTpee: Npu HapyLeHU NOKPbITUS
JY>KEHOr0 UM OLIMHKOBAHHOI 0 »kenesa? MNpueecTtn cxeMy paboTbl MUKpOrasbBaHoMap.

5. CocTaBbTe 2J1EKTPOHHbIE YPaBHEHUA NMPOLECCOB KOPPO3UKN XKene3a, Haxoadauierocd Bo BJla>XKHOM
BO34yXe B KOHTaKTe C XPOMOM.

6. Kakune npouecchl NonayT Ha 31eKTpoAax rajibBaHMYeCKOro 3IeMeHTa Npu Koppo3unmn
HUKENMPOBAHHbIX AeTanel C KUC/IOPOAHbIM AEeMN0NSPNU3aTOPOM NPK HaPYLLUEHUN MOKPbLITUS?

7. CoCcTaBUTb CXeMy rasibBaHW4YeCKOro asieMeHTa, obpa3syloLlerocs npm Koppo3mm cnsasa LMHKa ¢
Menblo. [lenonapmnsaTopom ciyXuT anektponant: H20 + CO2.

8. CocTaBunTb CXeMy rasibBaHM4eCKoOro ajieMeHTa, pa60Ta|ou_|,ero npm KOppo3nn ouMHKOBaHHOIO
Kenesa C KUC/I0OPOoAHbIM Aenosfapu3aTopoM. HanncaTb ypaBHEHUA NPOLLECCOB Ha 3/1eKTpohax.

9. Kakue npoLecchl NonayT Ha 3NeKTpoaax rajibBaHMYECKOro 3JieMeHTa, paboTatoLlero npu
KOpPPO3UKN NpoTeKTopa Ha CTaJlbHOM Kopnyce?

10. Kakune npouecchl NonagyT Ha 3NeKTpodax rajibBaHMYeCKOro aJsieMeHTa Npu KOppo3nu
CBUHLOBOro Kabensa noa gencrtenem 6ayxaawoLmx TOKOB?

3angayu rno teme «ObLyne cBovicTBa MeTasisioB"

1. CoCcTaBUTb 3/IEKTPOHHYIO hopmMyny MapraHua. OnpenennTb BaleHTHOCTb U CTENeHb OKUCJIeHUS.
Ha ocHoBaHMM BaNeHTHOCTU COCTaBUTb (pOpMYyJibl OKCUAOB U rnapokcuaos Mn. Onpenenntb UX
KMCNOTHO - OCHOBHOWN XapakTep.

2. Kak nget pacTtBopeHune MarHmsa B kucaotax HCl, HNO3(pa36.)? HanncaTb ypaBHEHME peaKunn.
ObocHoBaTb KO3huLUMeHTbl. PaccynTaTbh DG peakumn. YKa3aTb HanpaBieHHOCTb MPOLLeCcCoB.

3. HanuncaTtb peakunto, noaTBepP>XAatoLyto OCHOBHbIE csoncTea MnO.

4. 3aKOHYNTb ypaBHeHMe peakuumn: CoCl3 + SnCl2 ®. YpaBHSATb METOAOM 3N1€KTPOHHOro 6anaHca,
onpegenntb TN OBP.

5. HanuncaTtb peakyuto B3anmogenctema: [Ag(NH3)2]Cl + NaOH ®. 3anuncatb €€ B MOHHOM BUAE.
Ha3BaTb KOMMJIEKCHbIE COeQNHEHMS, ONpPeaenTb 3apsad KoMnsaekcoobpasoBaTensa u
KOOPAWHALMOHHOE YNC/I0 AaHHbIX COeANHEHNN.

Bonpochbl K 3a4€Ty M 3K3aMeHy No AUCUUNIMHE «XUMUa»

JK3aMeH M 3a4éT MOXET NPoBOANTLCS B hopMe yCTHOro onpoca no 6munetam (Bonpocam) nnm 6es
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61neToB, C NpeaBapuTeNbLHOM NOAFOTOBKOM Nan 63 NnoAroToBKW, Mo yCMOTPEHUIO NMpenogasaTens.
DK3aMeHaTop BrpaBe 3aaBaTb BONPOChl CBEPX BMNeTa, a TakXe, MOMUMO TEOPETUYECKUX
BOMPOCOB, AaBaTb 3aZla4yyM Mo NporpaMmMe AaHHOro Kypca.

BuneTbl K 3a4€Ty 1 3K3aMeHaLMOHHble BuneTbl (BOMPOChl) yTBEPXKAAIOTCS Ha 3acefaHnn Kadenpbl
M NoANMUCbIBAOTCSA 3aBeayloWwnM Kadeapon. B bunete oosxkKHO cogep>XaTbcsa He bonee Tpéx
BOMpPocoB. KoMMNeKT 3K3aMeHaLNOHHbIX B11eToB Mo ANCLUMMINHE A0/HKEH coaep)xaTb 20-25
buneTos..

3K3aMeHaTop MOXKET MNPOCTaBNUTb IK3aMeH be3 onpoca nnn cobecenoBaHna Tem CTyOoeHTaMm,
KOTOpPble aKTUBHO y4aCTBOBaJZIn B CEMNHAPCKUX 3aHATUAX.

I cemecTp (3a4éT)

1. OCHOBHBbIE KJlaCCbl HEOPraHMYECKNX COeaNHEHNN, KNacCndpukauns, onpenesneHns.

2. Okcunpgbl, Knaccngpunkaumsa, nonyyeHuve, CBOWCTBA.

3. Kucnotel, Khaccngmkaumsa, noayyeHuve, CBOWCTBA.

4. Tnapokcuabl, kKnaccngpumkaumsa. OCHoBaHUSA, NoJly4YeHue n CBONCTBaA.

5. AMOTepHbIe TMAPOKCUAbI, MOJIlyYeHne, CBONCTBA.

6. Conu, Knaccudmrkauus, nosy4yeHne, CBONCTBaA.

7. Mepuognyecknin 3aKoH N nepmogmnyeckas cuctema anemeHtos [1.11. MeHgeneesa.

8. CTpoeHune aToMa, OCHOBHbIe MOHATUA N onpeneneHus. Teopua H. bopa. MpnHUMn
HeonpeaeneHHoCcTuU MenseHbepra.

9. Y4yeHMe 0 KBaHTOBbIX Yncaax. MpMHUMN HanMeHbLUen aHeprun (NpaBnio KnedykoBCKOro).
MpuHuwnn Maynn.

10. MpaBuna 3anosiHeHUa opbuTanen s3NeKTPoHaAMM.

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

12. NoHaTne 06 3HEepPrumn NoHM3aLUmMn, SHEPTUN CPOLACTBA K SNIEKTPOHY U 3N1EKTPOOTPULLATENBHOCTH.
3aKOHOMEPHOCTU X N3MEHEHUS.

13. Teopusa KoBaneHTHON CBA3W JIblouca. MoHATME O BaSIleHTHOCTN.

14. Obpa3oBaHMe xMMn4eckom cesisn. OCHOBHblE NapaMeTpbl MOJIEKY .
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15. CBoncTBa KOBAJIEHTHOWN CBSA3W.

16. lMoHATME 0 CUrMa U N CBA3AX, KpaTHbIe CBA3W.

17. JOHOPHO-aKLEeNTOPHbIA MexaHN3M 0bpa3oBaHNA KOBAJIEHTHOM CBSI3N.

18. Mmbpuamnsaumsa aToMHbIX opbuTanein. Buabl rubpuavsaumu.

19. loHHa4a cBA3b.

20. BogopoaHas cBs3b.

21. MeTannn4yeckas cBsi3b.

22. CKOpPOCTb XMMUYECKOW peakuum n hakTopbl, BAMSIOWME HA Hee. 3aKOH AeNCTBYIOLWMX Macc.

23. Teopus akTuBaLmn. AKTUBMPOBAHHbLIN KOMMJIEKC.

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

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

26. CmeleHne xuMmnyeckoro pasHoeecus. MpuHuun Jle LWaTenbe. BansHne KoHUEHTpauun,
OaBNIEHUS N TeMnepaTypbl Ha COCTOsIHME PaBHOBECKS.

27. TennoBble 3PPEKTbI XUMNYECKUX PeaKLUN. DK30- N IHOOTEPMUYECKNE PeaKLMN. DHTasNbMNS.

28. TepMOXUMMYECKUEe 3aKOHbI N CNIeCTBUA U3 HUX.

29. OHTponus n sHeprusa N'mbbca (n306apHO-N30TEPMUNYECKUI NOTEHLMAN) CUCTEMbI .

30. PacTBOpbI, Kaccudpukaums.

31. PacTBOpPUMOCTb BeLLeCTB B BoZe. 3Tanbl pacTBOpeHusd. NmapaTtayna n cosbBaTtayums.

32. Cnocobbl Bbipa>keHnsa KOHLLeHTpaLunum pacTBOpOB.

33. Teopus 3}'IeKTpOJ'II/ITI/I“leCKOIZ Juccoumnanmm, ee 0OCHOBHbIE MNOJIOXKeHUA. PaKTopbl, BAUSAOLLLME HA
INEKTPONNTUHECKYIO Anccounaunto. CTeneHb guccoumaunn.
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34. Cnabble n cuibHble 31eKTpoauTbl. CBONCTBaA PacTBOPOB C/abbix 3/1eKTPOSINTOB. 3aKOH
pa3baBneHusa OcTBasbaa.

35. DnekTpoanTmHeckasa guccounaumns soabl. BooopoaHbin NoKasaTenb.

36. bygepHble pacTBopbl.

37. CBoWcTBa pacTBOpoB cnabbix 31eKTponnToB. MponssegeHne pacTBOPMMOCTN.

38. Peakuuun obmMeHa B pacTBoOpax 3/IEKTPOJSIMTOB.

39. MNoHATMe 0 rnaponmse conen.

40. KoMnnekcHble coeguHeHns. Peakunn komnnekcoobpasoBaHua. KoopanHaunoHHasa Teopus A.
BepHepa.

41. Tunbl KoMNekcoobpasoBaTenen N NMraHooB, KOOpAUHaLMOHHOE Yncno. HomeHknaTypa
KOMMNEKCHbIX COeaNHEHUN.

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

43. lNpounssegeHne pacTBOPUMOCTN.

Il cemecTp (3K3aMeH)

1. OKUCNINTENbHO-BOCCTAaHOBUTESIbHbIE peakuunn. NoHATHeE 0 CTeneHn OKUCNeHUsa 1 npasusa

onpegenstowmne eé.

2. OcHoBHbIe nonoXxeHnsa Teopun OBP. TUNn4YHble OKNCINTENN N BOCCTaHOBUTENN. OKUCIINTENbHO-
BOCCTaHOBUTENbHAsA ABONCTBEHHOCTb.

3. Knaccngpmnkaumsa OKNCINTENIbHO-BOCCTaHOBUTESbHbIX peaKLl,I/IIZ.

4. MeTtoaunka coctaBneHuss OBP: MeTon 351eKTpoHHOro 6anaHca.

5. MeTonuka coctaBneHus OBP: meToa 3n1eKTPOHHO-MOHHOIr0 BanaHca.

6. DNeKTpPosIn3 pacrnsaBoB, €ro CyLWHOCTb.

7. 3ﬂeKTpOJ'II/I3 pPacTBOpPOB, KaTOoAHblIE N aHOAHbIE MpOoLeCChl.

8. 3akoHbl ®apages. lNMpakTnyeckoe NpMMeHeHne 31eKTpon3a.
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9. O6LMne CBONCTBA METAJIJIOB: TUMbI KPUCTAIJINYECKNX PELLETOK, XMMUYECKNe CBONCTBA.
XuMmnyeckme CBOMCTBa METAJIIOB M1aBHbIX U MOBOYHbLIX NoArpynm.

10. Pag akTUBHOCTEN MeTaslJioB.

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

12. O6wime cBOWCTBa HEMETaNI0B: hu3nyeckme n xXuMmnyeckune.

13. Obuwas xapakTepucTmka coeguHeHnn anemeHToB IA n lIA rpynn.
14. Obwasn xapakTepucTturka snemeHTos VIIA rpynnsl (ranoreHos).

15. Obwasa xapakTepucTuka anemeHToB llIA rpynnbl. 3N1eKTPOHHOE CTPOeHNEe, CTEMEHN OKUCIIEHNS,
BaJIeHTHble BO3MOXXHOCTW.

16. BaxHenwwmne BOAOPOAHbIE U KUCJIOPOAHbIE coeanHeHns 3neMeHToB 1A rpynnbl, conm un
KOMMJIEKCHbIE coeanHeHns B psagy 6op - Tanauin. CBOMCTBa NPOCTbIX BELLECTB.

17. Obwias xapakTepucTuka snemeHToB IVA rpynnbl. 9N1eKTPOHHOE CTPOEeHNE, CTEMNEHUN OKUCTIEHUS,
Ba)KHeNnwmne BOAOPOAHbIE U KUC/IOPOAHbIE COeANHEHNA B pady yrnepog - ceuHel,. Conn. CBONCTBa
MPOCTbIX BELLECTB.

18. Kucnopopcomep>xalime KACOTbI 0JI0Ba U CBUHLA, NX COJN.

19. OcobeHHOCTU XnMnKM yrnepoga. Kapbugbi.

20. MoHoOKCUA yriepoaa, ouokcupg yrnepoga.

21. YronbHas kucnoTta; KapboHaTbl 1 rugpokapboHaThbl.

22. XuMuna Kpemuus. MNMonydeHmne. Bzanmoagencreme co wenov4amm n TopoBoaopoaoM.

23. nokcnag KpeMHUs, oOpTOKPEMHMEBAS KUCIOTA, CUINKAThI.

24. Obwas xapaKTepucTmKka aieMeHToB VA rpynnbl. D/IEKTPOHHOE CTPOEHMe, CTENEHN OKNCIIEHUNS,
Ba)KHenwmne BOAOPOAHbIE U KUC/IOPOAHbIE COeaNHEHNA B pady a3oT-BucMyT. Conn. CBOWCTBaA
MPOCTbIX BELLECTB.

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

26. OcobeHHOCTN XumMnm Kucnopoda. O30H.

27. Boga n nepokcupg sogopona. CTpoeHne n CBOMCTBA.

28. OcobeHHOCTU xuMum cepbl. CepoBogopoa.

29. Okcunabl cepeobl.

30. KnucnopopfHbie n 6eckncnopoiHble KUCA0Thbl Cepbl.

31. Conun cepocosep>kallmx KNCMAOT: CyNbUTbI, CynbdaTbl, Cynbduabl, TUOCYbdaThI.
lMepokcocynbgaThbl.
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7.4. MeToaunyeckue MaTepuasnbl, onpeaensiiowiue npoueanypbl oOueHUMBaHUA 3HaAHUM,
YMEHMUHU U HaBbIKOB, U ONbITa AEeATeJIbHOCTU, XapaKTepusylowux 3Tansl (popMupoBaHusn
KOMNeTeHUunn

TpeboBaHuA K HANUCaAHUIO O OKJana

MpoAyKT caMocTosTeNIbHON paboThl CTyAeHTa, NPeacTaBAsoWNA cobon KpaTKoe U30XKEeHNE B
NMUCbMEHHOM BUAE NOJyYeHHbIX pe3ynbTaToB (y4ebHo-nccnenoBaTe/IbCKON) TeMbI, rae aBTop
pPacKpbIBaET CyTb Uccnenyemon npobremsl, MPUBOANT Pa3sINYHbIe TOYKN 3PEHUSA, @ TaKXKe
cobCcTBEHHbIE B3rsabl Ha HEE.

[oknan nosmkeH 6bITb CTPYKTYPUPOBAH 1 BKJOYaTh pa3aesibl: BBEAEeHMNE, OCHOBHASA YacTb,
3aKJ1Il04EeHNEe, CINCOK UCMOIb30BaHHbIX MCTOYHUKOB. B 3aBMCMMOCTUN OT TEMaTUKK pedepaTa K HEMY
MOryT 6bITb OhOPMJIEHBI MPUITOXKEHNS, COAEPXKALLNE NOKYMEHTbI, MIIOCTPaLMN, TabnanLbl, CXeEMbI U
T.0. O6BEM goknaga - 10-15 cTpaHUL, MeYaTHOro TEKCTa, BKJOYas TUTYJIbHbLIN JINCT, BBEAEHUE,
3aKJIIOYEHNE U CMUCOK JINTEPaTYpSI.

3ajavaMum goknaga ABnawTCSA:

1. dopMuMpoBaHME YMEHUIN CaMOCTOATENIbHON PaboTbl C UICTOYHMKAMN NIUTepaTypbl, UX
cncTemMaTmsaums;

2. Pa3BnTume HaBbIKOB JIOFMYECKOr0 MbILUIEHUS,

3. yFJ'IY6J'IeHVIe TeEOpPETNYHECKNX 3HaHWI No r|po6neMe nccnenoBaHnA.

Mpu ouLeHKe AoKNaZa UCMNOoJb3YIOTCS CAenyolme Kputepun:

HOBWM3Ha TeEKCTa,

060CHOBAHHOCTb BbibOpa UCTOYHUKA;

CTeneHb PAacKpbITUSA CYLLIHOCTU BOMNPOCA;

cobnopgeHna TpeboBaHUn K ohopMIeHNIO.

KpuTepuu oueHMBaHUA gokKiaaga

OTMeTKa «OT/INYHO» - BbINOJIHEHbI BCe TPEOOBAHUS K HaNMCaHUIO U 3alMTe Aokaana: obo3HavyeHa
npobsema n o60cHoBaHa eé aKTyaslbHOCTb, CAeNlaH KPaTKUI aHann3 passindHbIX TOYEK 3PEHUS Ha
paccMaTpuBaemMyto npobsemy n 10rmyHo Usno)xxeHa cobcTBeHHas No3nLns, COOPMYINPOBaHbI
BbIBOAbl, TEMa pacKpbITa MOJHOCTbIO, Bblgep>XaH 06bEM, AaHbl MPaBUJIbHbIE OTBETLI Ha
OOMOJIHUTESNIbHbIE BOMPOCHI.

OTMeTKa «XOpPOoLLUO» - OCHOBHbIE Tpe6OBaHVIFI K AOKNnady n ero 3awnmTte BbiNOJIHEHBLI, HO MPWX 3TOM
gonyuleHbl HeOo4éThbl. B 4aCTHOCTU, NMEIKTCA HETOYHOCTU B U3JI0XKEHUN MaTepuana, OTCYTCTBYET
norn4eckasa nocnenoBaTesibHOCTb B Cy>KAEHNAX, HE BblOEP>XaH 06bEéM poknapga, nmetTcs
ynyuieHnsa B opopmMsieHnn, He 0OoNyCKaeT CyLleCTBeHHbIX HEeTOYHOCTEN B OTBETE Ha
OOMNONHUTENbHbIN BOMpocC.

OTMeTKa «y[0BNEeTBOPUTENBHO» - UMEIOTCS CYLLLEeCTBEHHbIE OTCTYMNNeHMs oT TpeboBaHWi K
HanucaHWio AokNaaa. B YacTHOCTKU, TeMa ocBelleHa NnLlb YaCcTUYHO, AoNYyLleHbl (haKTu4yeckme
oWMOKN B cOOep)XaHUW AOKada UK Npu oTBETE Ha A0MNOJHUTEbHbIE BOMPOCHI, BO BpeMs 3allUThl
OTCYTCTBYET BbIBOA.
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OTMeTKa «HeyOBNETBOPUTENbHO» - TEMA AOKJIafa He packpbiTa, 0OHapy)XMBAETCs CyLLeCTBEHHOe
HernoHMMaHne npobaemsol.

TeMaTuKa LOKIAL0B BblAAETCS NpenofaBaTesieM, U CTYAEHT BbibMpaeT TeMy CaMOCTOSATE/bHO B
TeyeHune nepsbiX ABYX Hefesib 0byyeHus.

KpuTepumu oueHKM 3HAaHUHW Ha 3K3aMeHe

JK3aMeH MOXXeT NPoBOANTLCSA B hopMe YCTHOro ornpoca no 6unertam (Bonpocam) unm 6e3 6uneTos,
C NpeaBapuTeNbHON NOAroTOBKOW Uan 6e3 NoAroToBKM, Mo YCMOTPEHMIO NpenoaaBaTens.
DK3aMeHaTop BrpaBe 3a4aBaTb BOMPOChl CBepX buseTa, a TakKe, MOMUMO TEOPETUYECKNX
BOMPOCOB, AaBaTb 3aZayuM Mo NporpaMMe AaHHOro Kypca.

JK3aMeHalLMoHHble buneTbl (BONPOCKI) YyTBEP)XAAOTCSA Ha 3acefaHnn Kadeapbl U NOANMNCLIBAOTCS
3aBeayrowmm Kadegpon. B bunete 0onkHO cogep>xaTbCs He bonee Tpex BONPOCOB. KoMMaekT
3K3aMeHauMOoHHbIX B1neToB No gucunnanHe foKeH cogepxxatb 20-25 6uneTos.

OK3aMeHaTop MOXKEeT MNPOCTaBUTb d3K3aMeH be3 onpoca nnn cobecepoBaHna Tem CTyOeHTaMm,
KOTOpPbl€ aKTUBHO y4aCTBOBaJZIN B CEMNHAPCKUX 3aHATUAX.

OTMeTKa «OTJINYHO» - CTYAEHT rlyboKo 1 MPOYHO YCBOWJ1 BECb NMPOrpaMMHbIA MaTepuan,
ncyepnbiBatoLLe, NocefoBaTelbHO, FPAMOTHO U JIOFMYECKM CTPOMHO ero nssaraeT, TeCHO
yBsi3blBa€T TEOPUIO C MPAKTUKON. CTyAeHT He 3aTPyAHSeTCA C OTBETOM Mpu BUAOM3MEHEHMWN
3afaHus, ceobogHO cnpaBasieTCs C 3a4a4YamMu, 3aaHNSMU U APYFrUMU BUOAMM NPUMEHEHUS 3HAHWUA,
NnoKasblBaeT 3HAHWSA 3aKOHOAATE/IbHOr0 M HOPMATUBHO-TEXHUYECKOr0 MaTeprasios, NPaBuUibHO
060CHOBbLIBAET NPUHATbIE PELLIEHUS, BNafeeT Pa3sHOCTOPOHHMMW HaBbIKaMu U NMpUeMamu
BbIMOJIHEHUSA NMpPaKTU4YeCcKnXx paboT, 0bHapyXNBaAET yMeHMe caMoCcTosaTelbHO 0606LaTh 1 U3naratb
MaTepuasn, He Jonyckas owmnbok.

OTMEeTKa «XOpOoLLUOo» - CTYJIeHT TBEPAO0 3HAET NPOrpaMMHbIA MaTepuasl, rPaMoOTHO U MO CYLLECTBY
n3naraeT ero, He AOMNYyCKAeT CYLIeCTBEHHbIX HETOYHOCTEN B OTBETE Ha BOMNPOC, MOXKET MPaBUJIbHO
NPUMEHSATb TEOPETUYECKIME MOJIOXKEHUSA 1 BNlageeT HeobXoANMbIMU HAaBbIKAMU NPU BbIMOJIHEHUN
NPakTUYECKNX 3alaHWiA.

OTMeTKa «y/10BJIeTBOPUTESIbHO» - CTYZEHT YCBOWJI TOJIbKO OCHOBHOW MaTepuas, HO He 3HaeT
OTAENbHbIX AeTalsieil, AoMNyCKaeT HETOYHOCTU, HEAOCTAaTOYHO NMpaBuibHble GOPMYNNPOBKY,
HapyLlaeT nocnenoBaTeIbHOCTb B U3JIOXKEHUM NPOrpaMMHOro MaTepuasa N UCMbITbIBAET
3aTPYAHEHUS B BbIMOJHEHUN MPAKTUYECKUX 3adaHNN.

OTMeTKa «HeyOOBJIeTBOPUTESIbHO» = CTYAEHT HE 3HAeT 3HAYUTEJIbHON YaCcTu NMPOrPaMMHOro
MaTepuana, AONyCKaeT CyLWecTBEHHble OWnbKM, C 6ONbLLIMMKN 3aTPYAHEHUAMUN BbINOJHAET
npakTmnyeckme paboTsbl.
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KpuMTepuM oLleHKM 3HaHUIW Ha 3a4yéTe

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

- MPOYHO YCBOMA NpPeayCMOTPEHHbIA NPOrpamMMHLIA MaTepuan;

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

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

- 6e3 owmbok BLINOAHWA NpakKTU4ecKoe 3ajaHune.

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

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

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

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

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

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

Encdumos, B. . OcHoBbI 0bwen xmMmum : y4yebHoe nocobue /
B.W. EncdommoB. — 2-e n3g. — Mocksa : UHOPA-M, 2026. —
256 c. — (Bbiclwee obpa3oBaHue: bakanaspuaT). - ISBN
978-5-16-010066-1. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2222246

https://znanium.ru/catalog/document?id=477153

8.2. lononHuTesIbHaA nurtepaTtypa

Ha3sBaHue

CcblniKa

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

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

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

https://urait.ru/bcode/556673

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

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

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

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

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

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

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

https://urait.ru/bcode/558157
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8.3. NHcbopMaLMOHHO-TEJIEKOMMYHUKALMOHHbIE pecypcbl ceTn «MIHTepHeT»

Znanium.com. ba3oBasa Konnekumsa : 3eKTPOHHO-6ubnnoTeyHaa cuctema : cant / OO0 "Hay4Ho-
nsgatenbckuin ueHTp UHdppa-M". - Mocksa, 2011 - - URL: http://znanium.com/catalog (naTa
o6HoBneHMA: 06.06.2019). - Pexxum gocTyna: oas 3aperucTpmp. nosib3oBaTtesnen. - TekcT:
3NEKTPOHHbIN. ®PoHA DBC hopMmpyeTCsa C y4eTOM BCeX U3MEHeHNI obpa3oBaTesibHbIX CTAaHAAPTOB U
BKJIt0OYaEeT y4ebHuku, yyebHblie nocobus, YMK, MoHorpadgumn, aBTopedepaThl, AuccepTaunm,
SHUMKIONEeAnn, CQI0BaApPU U CNPaBOYHUKW, 3aKOHO4AaTeIbHO-HOPMAaTUBHbIE JOKYMEHTHI,
cneuymanbHble nepuognyeckne n3fgaHnua n u3gaHus, BolnyCcKkaemsle n3gatesibCTBamMmu By30B.
http://znanium.com/catalog/ IPRBooks. ba3oBas KONNEeKUUSA : 3NIEKTPOHHO-bnbnmnortedyHas cucrtema :
canT / ObwecTBO C OrpaHNYeHHON OTBETCTBEHHOCTLIO KoMnaHua "An MNMn Ap Megmna". - CapaTos,
2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum goctyna: ons 3apeructpup.
nosib3oBaTesien. - TeKCT 3/IEKTPOHHbLIN. ABNAETCHA pacnpocTpaHeHHbIM obpa3oBaTebHbIM
9NEKTPOHHbIM PecypcoM Ans BbICLUUX N CPeAHUX CneunanbHbiX y4ebHbiX 3aBeaeHnn, Hay4yHo-
nccnefoBaTeNbCKUX MHCTUTYTOB, Ny6nnyHbIX 6ubnnoTtek, npnobpeTatowmx KOpnopaTUBHLIA AOCTYN
Ons ceomx obyyvatowmxcs, npenogasatenen n T.4. 3bC BkaoYaeT y4ebHyo 1 Hay4yHY0 nutepaTypy
Mo HanpaBJIeHNSAM NOAMOTOBKU BbICLLEr0 1 CpeaHero npogeccnoHanbHoro obpasoBaHus.
http://www.iprbookshop.ru/586.html HaunoHanbHas anekTpoHHasa 6bubnuoTteka (HIB) :
hepepasibHas rocyfapcTeeHHas MHMOpPMaLUMoOHHaa cucTtema : canT / MUHNCTEPCTBO KyJIbTypbl
Poccuiickon ®epepaunmn, Poccuinckas rocygapcTeeHHas 6ubnmoteka. - MockBa, 2004 - - URL:
https://H36.pd/. - Pexxum gocTyna: Ans 3aperncTtpup. nosb3oBaTenen. - TEKCT: 3NEeKTPOHHbIN. HIb -
npoekT Poccuimnckonm rocygapcTtBeHHon bubnnortekn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHas
35eKTpoHHaa bubnmnoteka (HOB) pa3pabaTbiBaeTcsa BegyLLMMmM poccmncknmm bubnmotekamm npum
nopnepxke MuHucTepcTBa KynbTypbl Poccunckon ®epepaunmn. OcHoBHasa uenb HIb - obecneyunTb
csBoboHbIN AOCTYN rpaxkaaHaMm Poccunckon depepaunm Ko BCeEM M3aHHbIM, N3[aBaeMbIM U
XpaHawmMca B poHAaX POCCUNCKUX BNBANOTEK N3JaHUSAM U Hay4YHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB UCTOPUU N KyNbTypbl, 40 HOBENLLNX aBTOPCKUX Npomn3BeaeHUi. B HacTosLee BpeMs
npoekT HIb BktoyaeT 6onee 1.660.000 3nekKTpoHHbIX KHUT, 6onee 33.000.000 3anuncen KaTasoros.
https://H36.pdh/ dnekTpoHHasa bubnnoteka: bubnnorteka gucceptaumnn : cant / Poccnnckas
rocygapcTeeHHasa bubnuoTeka. - MockBa : PI'b, 2003. - URL: http://diss.rsl.ru/?lang=ru. - Pexxum
JocTyna: Ana 3aperncTpup. rnojib3osaTtesien. - TeKCT: 3/1IeKTPOHHbIN. B COOTBETCTBUN C NMPUKa30M
reHepasibHoro gmpektopa PI'b Ne 55 o1 02.03.2012 r. nosnb3oBaTensaMm BupTyanbHbIX YNTaIbHbIX
3as108B pa3peweH 3AKA3 Ha nevyaTb NOJIHbIX TEKCTOB AnccepTauun ns 361 PIrb. Mpn nepsom
obpauieHnn K pecypcam 2611 PF'b HeobxoaMMo NponTn perncTpaunto B BUPTyasibHOM YNTAJIbHOM
3ane PI6.POCCUNCKAA HALMOHANBHASA BUBJINOTEKA (PHB) : cainT / Poccuitckas HaLmoHas bHas
bubnnoteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: nasa 3apermctpup.
nofib3oBaTesiel. - TeKCT: 3/IeKTPOHHbIN. "... O4HA N3 KPYNHENLNX B MUpe 1 BTOpas no BesindYnHe
oHaoB B Poccmnnckonm degepaunm - CAYKUT POCCUACKON KYSIbTYPE N HayKe, XpaHUT
HaLMOHaIbHYIO MaMATb, CNOCOBCTBYET NPOCBELLEHMIO HAacenaLWmx Poccnio Hapo4oB U
pacnpoCcTpaHeHUO naen rymaHmsMma. ... B gpongax bubnmotekun xpaHutcsa 6onee 38,6 MaH 3K3.
Npon3BeAeHNN NeYaTn N NHbIX NHPOPMALMOHHbLIX PECYPCOB, B TOM Y/NCSIE N Ha /IEKTPOHHbIX
HOCUTenNAX, OOCTYMNHbIX LWMPOKOMY Kpyry nosib3osBaTesnen. ExxerogHo PHB nocewaeT okoso 850 ThIC.
ynTaTenen, KOTOPbIM BblAAETCA A0 5 MAH n3paHnin, K ee aNeKTPOHHbLIM pecypcam obpalyatoTcs 3a
rof cebiwe 10 MJH yaaJieHHbIX nonb3oBaTenen. ... CoxpaHasa KyAbTYPHYIO U UCTOPUYECKYIO
NpeeMCTBEHHOCTb, BEPHOCTb BMBANOTEYHbIM TpaaMumMaMm, 3aJ10KeHHbIM elle B IMnepaTopckon
My6nnyHon 6ubnnoteke, PHB ceroaHs — coBpeMeHHoe MHHoPMaLIMOHHOE yuYpeXaeHue,
OCHallleHHoe HoBenwWwuM obopyoBaHNEM U CBOEBPEMEHHO OTBeYatLlee Ha HacyLHble BbI30BbI
BpeMeHW." (unTaTa ¢ canTa PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) http://diss.rsl.ru/
eLIBRARY.RU. : Hay4Hasa anekTpoHHasa bubnmoreka : cant. - MockBa, 2000. - . - URL:
https://elibrary.ru/defaultx.asp. - Pexxum gocTtyna: Ana 3aperncTpup. nonb3oBatenien. - TeKCT:
9NeKTPOHHbIN. MnaTopma eLIBRARY.RU 6bina co3gaHa B 1999 roay no nHuumatnee POCCMNCKOrro
hoHpa hyHAaMeHTaNbHbIX UCCefoBaHNN AN obecrnevyeHns POCCUNCKUM YHEHBIM 3/IEKTPOHHOIO
0OCTyna K BeAyLLUMUM MHOCTPaHHbLIM Hay4YHbIM nsgaHuam. C 2005 roga eLIBRARY.RU Havana paboTy C
PYCCKOA3bIYHbIMU MyBAMKaUMAMN N HbIHE ABNSETCSA BeAyLEen SINEKTPOHHON BUbBANOTEKON Hay4YHON
nepuoanku Ha pycckom ssbike B Mupe. https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4Has
3/1eKTpOHHaa bubnmnoTteka : canT. - MockBa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
nocTyna: ans 3aperucTpup. rnosb3oBatenen. - TeKCT: 371IeKTPOHHbIN. KnbepJleHMHKa - 3To Hay4Has
3/1eKTPOHHasa bubnmnoTeka, NOCTPOEHHAs Ha Mapaanrme oTkpbiTon Hayku (Open Science),
OCHOBHbIMIN 3afa4aMun KOTOPOW ABASETCSA NONynspu3auUns HayKmu U Hay4HON AeaTeNIbHOCT!,
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06LLLeCTBEHHbIN KOHTPOJIb Ka4YeCTBa Hay4HbIX Ny6anKauun, pa3Butmne MeXxanCunnianHapHbIX
nccnenoBaHUin, COBPEMEHHONO MHCTUTYTA HAaY4YHON peLeH3nun, NoBblLLeHne LNTUpyemMocTun
POCCUINCKON HAayKn 1 NOCTpoeHne MHPPaCcTPYKTYpbl 3HaHUN. https://cyberleninka.ru/ B pamkax
NocypapcTtBeHHOro KoHTpakTa Ne07.551.11.4002 koHcopuunyMm HOIMKOH npepoctaBua Yntatensam
Ore0y BO «MI'TY» goCTyn K apXmMBaM Hay4HbIX XXYPHanoB 3apybexxHbIX nsgatenbcTs. JocTyn
OTKpPbIT CO BCEX KOMMbLIOTEPOB YHUBEPCUTETCKON ceTu. http://www.neicon.ru/ Cambridge University
Press : apXxuBbl Hay4HbIX XXYPHasO0B : canT / MnHncTepcTeo obpa3oBaHnsa U Haykn Poccuinckom
depnepaumn, HaunoHanbHbIN dNeKTPOHHO-NHGopMaunoHHbIn KoHcopunym (HONKOH),
N3paTenscTBO KeMBpua)XCckoro yHuBepcuteTa. - MockBa, 2013. - ..... - URL:
https://archive.neicon.ru/xmlui/handle/123456789/905824/browse?type=source . - Pexxum gocrtyna:
ONS 3aperncTpmp. Nosb3oBaTenen. - TeKCT: IIeEKTPOHHbIN. N3paTensctBo KeMbpuna>KCckoro
YHUBEpPCUTETA - CTapenlee n3faTenbCcTBO B MUpe, NepBble KHUrK Obian onybankosaHsl M B 1584
rony. 3a YyeTblpe BeKa CBOEro CywecTBOBaHNSA N34AaTeIbCTBO BbIMYCTWUI0 MHOMME KHUMN N3BECTHbIX
yyeHbix - caaka HbtoToHa, [>koHa MunbToHa, bepTpaHa Paccena, AnbbepTa DIHLWITENHA, HO NNLLIb
K cepeavHe OBaaLAaTOro BeEKa OHO Pa3BMJIOCh B KPYMHENLLNN COBPEMEHHbLIN N3AaTEeNbCKUA OOM,
KOoTopbIM aABNseTca cerogHs. https://www.cambridge.org/ Oxford University Press (OUP) : apxuBbi
Hay4HbIX XXYPHaoB : canT / MnHuctepcTeo obpa3zoBaHmMa n Haykm Poccuinckonm degepaumu,
HavumnoHanbHbIn 2n1eKTPpoHHO-UHMopMaLumoHHbIn KoHcopuunyM (HOUKOH), U3paTenscTBO
Okcopackoro yHusepcuteTa. - Mocksa, 2013. - ..... - URL:
https://archive.neicon.ru/xmlui/handle/123456789/1417890/browse?type=source. - Pexxum gocTtyna:
ONS 3aperucTpup. nonb3oBaTenein. - TeKCT: IIEKTPOHHbLIN. U3aaTensCcTBO, BXOASLLEE B COCTaB
OKCOPACKOro YHUBEPCUTETA ABASETCA OOHUM U3 KpynHenwmnx B BennkobputaHuun. MnaBHasa uensb,
nocTaBNeHHas nepea U3gaTesbCTBOM - OCTUXKEHME BbICOKMX PE3YyNbTaTOB B pa3/iM4HbIX o6nacTax
nccnenoBaHun, Haykn, obpa3oBaHMs NyTEM U3AaHUA KHUT MO BCeMy MUpPY. B npeanaraemon
ApPXUBHON KoNnekumn 24 XXypHaa No pasHbiM 0Tpacnasam 3HaHus. FnybuHa apxmnea: ¢ 1-ro Bbinycka
0o 1995r. http://www.oxfordjournals.org/ Nepuoanyeckne nagaHnusa OoOCTyMNHblIE 0byYatoWMMcs n
coTpyaHunkam ®Iro0y BO MI'TY no nognmncke n Ha 0OCHOBaHUN KOHTPAKTOB N JIMLLEH3UOHHbIX
cornaweHwun. /index.php/resursy/37-periodicheskie-izdaniya Pecypcbl OTKpbITOro goctyna XXypHar
"TEXHOJIOIr N TEXHOC®EPHOW EE30MACHOCTIN" -
https://www.elibrary.ru/contents.asp?titleid=27926 BcepoCCMNCKUN HaYy4YHO-METOONYECKNN Y
MHopMaLMOHHbLIN XXYpHan "be3onacHocTb B TexHocdepe" - http://magbvt.ru/arh.html
https://www.elibrary.ru/contents.asp?titleid=27926 Nature International journal of science : apxuBsbl
Hay4HbIX XXYPHanoB : canT / MMHUCTepCcTBO 06pa3oBaHUa N Hayku Poccuiickon depepavmn,
HaunoHanbHbIN dNeKTpoHHO-UHdopMaunoHHbin KoHcopuuym (HOMKOH), Springer Nature Publishing
AG. - Mocksa, 2013. - ..... - URL:
https://archive.neicon.ru/xmlui/handle/123456789/1947637/browse?type=source. - Pexxum gocryna:
0S8 3aperucTpup. nosib3oBaTesien. - TEKCT: 3NeKTPOHHbIN. OAVH N3 CaMbIX CTapbIX N aBTOPUTETHbIX
obLieHay4YHbIX XXypHasnoB. MNybnankyeT nccnenoBaHuns, NOoCBsALLEHHbIE LUMPOKOMY CMNEKTPY BOMPOCOB,
B OCHOBHOM €CTeCTBEHHO-Hay4HOon TeMaTukn. LUndposoin apxmne xypHana Nature 1869 -2011rr.
https://www.nature.com/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

OO Me BONPOChbl OPraHUu3auum U3y4eHUs AUCLUMNJIMHBI.

Ha n3y4yeHune gncumnianHbl COrnacHo y4ebHoMy naaHy Ha o4Hou ¢hopme obyHeHus oTBOANTCA 252 Yaca, n3 HMx 119 KOHTaKTHbIX Yacos, 132,75
YacoB npuxoantcsa ona CPC. KoOHTaKTHbIe Yacbkl mogpa3aensatoTcs Ha nekuun (51 vac), nabopaTtopHblie paboTbl (68 YacoB), 1 KOHTakTHas paboTa B
nepuop attectauuun (0,35 Yacos). Ha 3a04Hovi popmMe 0byHeHUs N3yHeHNIO AUCLUNINHBI COrNacHO y4ebHOoMY naaHy oTBOAUTCA 252 Yaca, U3 Hux
36,7 KOHTaKTHbIX YacoB 1 147 4aca anga CPC. KoHTaKTHble Yacbl nogpasaensaiTcsa Ha nekuymm (12 yacos), nabopaTtopHbie paboTbl (16 4aca).

N3yyeHune Kypca TpebyeT nocelweHns nekumnin, akTUBHOM paboTbl Ha TabopaToOpPHbIX 3aHATUAX, BbINOJIHEHUS BCEX YYEOHbIX 3adaHN NpenofaBaTens,
03HAKOMJIEHNSA C OCHOBHOWM WU AONOJIHUTENbHOW NnuTepaTypon, CPC. Bo BpeMs nekunm CTyoeHT O0J/IKEH BECTU KPaTKU KOHCMeKT. PaboTa ¢
KOHCNEKTOM Nekunin npegnonaraet B pamkax CPC npoCcMOTp KOHCMEeKTa (KenaTesibHO B TOT )K€ AeHb Noc/e 3aHAaTuin). Heobxoanmo oTMeTUTb
MaTepuasibl KOHCMEKTa, KOTOpPbIE BbI3bIBAIOT 3aTPYAHEHUS ANA NOHUMaHUA. Mpu 3ToM oby4valoLWninca [OJKEH CTapaTbCA HAWTKM OTBET Ha
3aTPYAHUTENbHLIA BOMPOC, UCMOJIb3YS PEKOMEHA0BAHHYIO nMTepaTypy. ECin eMy camocTosATeNbHO He yAanock pa3obpaTbCs C MaTEPUNATIOM,
HeobxoanMo chopMyIMPOBATL BOMPOCHl M 06paTUTLCS K NpenoaaBaTesto Ha KOHCYbTauum unm bamxanwen nekunn. Obyyatouwemycs Heobxognmo
perynsipHo oTBOAWUTb BpeMs OJ1 MOBTOPEHNA NPOAAEHHOr0 MaTepmnana, NPOBEPSS CBOM 3HAHUSA, YMEHUNSA N HaBbIKM MO KOHTPOJIbHBLIM BOMNpocaM (B
npegenax spemeHun CPC).

MporpamMmMon NnpenycMoTpeH NabopaTopHbIN NPaKTUKYM. YrnybieHne n KoHKpeTu3auma 3HaHUn NPoM3BOAUTCA NMpu ero nposeaeHun. HeobxoammbiM
yC/NOBMEM SIBAISIeTCA cCaMocToAaTeNlbHaa paboTa CTyAEeHTOB C UCNOJIb30BAaHUEM HarsgaHbIX Nocobun, HeobXoANMON TEXHNYECKON AOKYMEHTaLUn 1
nmTepaTypbl. Ka)kgoe 3aHaTMe OCHalaeTCs ANAaKTUMYeCKMM MaTepuanamu: nnakataMmm, cxemamum. OCHOBHas Leb NPOBEAEHUS 3TUX 3aHATUN -
hopMupoBaHMe y CTYLEHTOB aHAIMTUYECKOro, TBOPYECKOr0 MbIlLNEHUS NYTEM NpnobpeTeHns NpakTUYeCKMUX HaBbIKOB. JlabopaTopHblie 3aHATUA
BbIMOJIHAIOT caefyloume 3agadn: CTUMYJIMPYIOT peryaspHoe nsy4yeHmne peKoMeHL0BaHHOM uTepaTypbl, @ TakKXe BHUMaTelbHOoe OTHOLEeHMe K
JNIEKUNOHHOMY KYPCY; 3aKPEnsoT 3HaHUSA, NONyYEHHbIE B NPOLEecce IEKLMOHHOIo obyyeHnsa n camoctoaTenbsHom paboTel Hag nMTepaTypon;
pacwmnpsioT 06bEM NpodecCcMoHabHO 3HAaYMMbIX 3HAHUN, YMEHUWI, HAaBbIKOB; MO3BOJIAIOT MPOBEPUTL NPaBUJIBHOCTb PaHee MOJyYeHHbIX 3HaHWN;
NPMBUBAIOT HABbIKN CAMOCTOATENIbHOIO MbILLJIEHUS, YCTHOIO BbICTYMNJIEHUS; cnocobcTBYOT cBO6OAHOMY ONEepMpoOBaHUID TEPMUHONOIMER;
NpenocTaB/AT NpernofaBaTeto BO3MOXKHOCTb CUCTEMATUYECKN KOHTPOJIMPOBaTh YPOBEHb CAMOCTOATEsIbHON paboThl CTyAeHTOB. YriybneHue n
KOHKpeTu3aunsa 3HaHUM Npon3BOANTCA Npu npoBeneHun nabopatopHbix paboT. OCHOBHbLIM METOL0M NMPOBEAEHUSA STUX 3aHATUN ABAETCS
camocTosaTesIbHasA paboTa CTyAeHTOB C ucnosib3oBaHmeM snabopaTtopHoro obopyaoBaHuA, HarnagHbIX Nocobuii, HeobxoAMMON TEXHNYECKON
JOOKyMeHTauuun n nntepaTtypbl. Ka)kpoe 3aHATME OCHallaeTcsa ANJaKTUYeCKMMM MaTepuanamMmu: nnakatamum, cxemamu. CogepxxaHue nabopaTopHbIX
3aHATUN pukcupyeTca B PM B pa3gene 5.5, HacTosAwen nporpamMmmel.

Mpwn NOAroTOBKE K 3K3aMEHY B A0MOJIHEHNE K N3YYEHUIO KOHCTMEKTOB NEKLUMA, He0OX0AMMO NOJIb30BaTbCs y4ebHOM NnTepaTypon, peKoMeHO0BaHHOM
K HacTosawen nporpamme. MNpn NoaAroToBke K 3Kk3amMeHy HeobXoAMMO N3yUnUTb TEOPULD: ornpeaesieHNs BCeX MOHATUNA U 3aKOHOB [0 COCTOSIHUS
MOHMMaHUA MaTepuasa U CaMOCTOATENIbHO PELUNTb N0 HECKOJIbKY TUMOBbLIX 3a4a4 U3 Ka)XA0W TeMsbl. [Tpy pelleHnn 3aaay Bcerga Heobxoanmmo ymeTb
KayeCTBEHHO UHTEPNPETMPOBaTb UTOIN PELLEHNS.

CamocTosTenbHasa pabota ctyaeHToB (CPC) mo AncumnanHe urpaeT Ba)KHYO PoJib B Xo4e Bcero yyebHoro npouecca. MaTepunanbl U MeToanveckmne
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pekoMeHgauum ons obecrneyeHnss CPC roToBsATCS NpenofaBaTesieM U BbiAAOTCSA CTYAEHTY nNpenofaBaTesnieM n 6MbnnoTekon.
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

Adobe Reader DC CBobogHas nuueH3nsa

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

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

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

10.2. NepeyeHb He06Xx0AUMBIX UH(DOPMALLMOHHbIX CNPABO4YHbIX CUCTEM:

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

HasBaHue

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

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

HauwvoHanbHasa anekTpoHHaa bubnnoteka (HIB) : henepanbHan rocygapcTBeHHas MHOOPMaLMOHHAA cucTema : CanT /
MnHNCTEpPCTBO KyNbTypbl Poccninckon ®enepaunn, Poccuinckasn rocysapcreeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxum pocTyna: gns 3aperncTpmp. nojib3oBaTesieln. - TEKCT: 3N1eKTPOHHLIN. HIb - npoekT Poccuinckonm
rocynapcteseHHon 6ubnmotekmn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa anekTpoHHas bubnnoteka (HI6)
pa3pabaTbiBaeTCs BeAyLMMU POCCUACKMMN BubnnoTekamm npmn nogaepxke MnHuUcTepcTBa KybTypbl Poccuinckon
depepaumn. OcHoBHas uenb HIb - obecnevnTb cBOGOAHBIN AOCTYN rpakaaHam Poccuiickon depgepaumm Ko BCeEM
N34aHHbIM, U34aBaeMbIM U XPaHALLMMCS B (DOHAAX POCCUACKNX BMBNINOTEK N34aHNSAM N Hay4YHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB MCTOPUM N KYyNbTYypbl, O HOBENLLMX aBTOPCKMX Npon3BeaeHnin. B HacTosAwee Bpema npoekT HIb BkovaeT
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6onee 38,6 MJIH 3K3. NPON3BEAEHMNI NEYATN U NHbIX UHPOPMALIMOHHBLIX PECYPCOB, B TOM YUCJIE U Ha 3JIEKTPOHHbIX
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B pamkax NocypapcTtBeHHOro koHTpakTa Ne07.551.11.4002 koHcopumym HOIUKOH npepnocTtasun yntatenam ®reoy BO
«MI'TY» BOCTYn K apXMBaM Hay4HbIX XXYPHasioB 3apybe)KHbIX n3aaTenbCTB. JOCTyn OTKPbLIT CO BCEX KOMMbIOTEPOB
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

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

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

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

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

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

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