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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noarotoBku (cneumanbHocTn) 35.03.06 ArponH>xeHepus

CocTaBuTesnib pabouyer nporpamMMmsi:

JoueHT Kadhenpbl XMMUn 1 MoanncaHo npocton 30 CTtanbHaa MapuHa NnbWHWYHA
PU3UKO-XMUYECKNX METOLOB 01.09.2026
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:

23.10.2026 MoanwucaHo npocton 3l MonoBa AHrennHa AnekceeBHa
23.10.2026
(noanwnce) (®.1.0.)
CornacoBsaHo:

PykosoauTtens OMOTI
3aBeAYOWNIA BbiMyCKatoLen

Kahenpon
Mo HamnpaB/IEHWIO NOAFOTOBKM
(cneunanbHOCTK)
27.10.2026 MoanncaHo npocTton 3 CuioxoB Xa3peT PycnaHoBUMY
27.10.2026
(moannce) (®.1.0.)
CornacoBaHo:
HBE MI'TY
(Ha3BaHne noApa3feneHuns)
22.10.2026 MoanucaHo npocton 3l N. Bb. bepbepbaH
22.10.2026

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

Lenblo oucunnanHel SBnseTcsa npunobpeteHne CTyaeHTaMn 3HaHWU B 061aCT XuMuu;
dopmMmpoBaHme hyHOaMeHTasbHbIX 3HaHU NO 06l e, HEOPraHNYECKON N aHaJINTUYECKON XUMUN
YMEHUN N HAaBbIKOB 3KCNEepUMeHTasIbHON paboThl.

OCHOBHbIe 3apaym PaCKpbIBalOTCA Ha OCHOBE N3JI0OXKEHUA Tpe6OBaHI/IIZ K 3HaHNAM, YMEHUNAM N
HaBblKaM, KOTOPbIM O0J/1>KHbl OBJ1af€Tb CTYAEHTDI.

- ChopMUpoBaTb TeoOpeTUYECKUA (PYyHOAMEHT COBPEMEHHON XUMUUN KaK €4UHOW, TOMMYeCcKu
CBA3aHHOW CUCTEMBI;

© paclWMpUTb N 3aKpenuTb 6a3oBble MOHATUSA XUMUK, HEOBXOoAUMbIE ANS AasibHENLEro n3y4yeHus
pa3NyHbIX 061acTell eCTeCTBO3HAHMS;

- cpopMMpPOBaTb YMEHUSA 1 HABbIKN 3KCNEepUMeHTaslbHON paboThl, CaMOCTOATENbHOM paboThl C
Hay4YHO-TEeXHNYECKON NNTepaTypon;

* Pa3BnTb cnocobHoCTM K TBOp4YeCTBYy, B TOM 4YucJsie K Hay‘-IHO-I/ICCJ'Ie)J,OBaTeﬂbCKOI7I pa60Te, “n
Bblpa60TaTb I‘IOTpeﬁHOCTb K CaMOCTOATENIbHOMY r|p|/|o6peTeH|/no 3HaHUN.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OvcumnianHa BXoAUT B nepeYvYeHb KypcoB 6a30Boi YacTn y4vyebHoro nnaHa.

OncunnnamHa BOOPY>XaeT NOHATUNHLIM N KaTeropMinHbIM annapaToM Mo 3TOWM OTPAC/M 3HAHUNA K
COOTBETCTBYIOLWEN TepMUHONOrNen, NpuMmeHaemMon B otpacsin. OHa HenocpeaCTBEeHHO CBA3aHa C
ONCUNNINHAMWN: TMAPABANKA, TEXHOIOMNA XpaHeHWs 1 nepepaboTKn CenbCKOX03ANCTBEHHON
NPOAYKLNU, U3HOC U pa3pylleHne MaTepunasos, METOAbl aHa/In3a KavyecTBa CeJ/IbCKOXO3ANCTBEHHOIO
Cbipbs, METOAblI KOHTPOJIA KavyecTBa NpoaykKummn, 6e30nacHOCTb CeIbCKOXO03ANCTBEHHbIX MPOAYKTOB,
BroxmmMmyeckmne nNpoLecchl XpaHeHns, 4To AAaéT BO3MOXXHOCTb pacLUMPEHUS NOJyYEHHbIX 3HaHWA,
YMEHWN N HAaBbIKOB AJ19 YCNeLHON NpodeCcCnMoHaNbHON AeATENbHOCTM U (MNKn) NPoaoJIKEHNS
npoceccnoHanbHoro obpasoBaHuUsa B MarucTpaType.
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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):

OlnK-1 CnocobeH pelwwaTb TUMOBbIE 3a4a4n NPodecCcCnoHa bHon
0eATeNbHOCTN Ha OCHOBE 3HAaHM OCHOBHbIX 3aKOHOB
MaTeMaTUYeCKNX N eCTeCTBEHHbIX HayK C NpUMeHeHneM
NHPOPMALIMOHHO-KOMMYHUKALIMOHHbIX TEXHOJI0r U

OlnkK-1.1 OeMOHCTpupyeT 3HaHNE OCHOBHbIX 3aKOHOB
MaTeMaTUYeCKnX, eCTeCTBEHOHay4YHbIX U
obuienpogeccrmoHanbHbIX AUCLUUMINH, HEOBXOANUMBIX AN
peLleHnsa TUNoBbIX 3aAay B 06/1aCTV arponHXXeHepumn

YK-1 CnocobeH oCyLLecTBAATb MOUCK, KPUTUYECKNIA aHaNn3 1
CUHTE3 NHhOPMaLMN, NPUMEHATb CUCTEMHbIA NOAXO0A, ANA
peleHnsa NoCTaBAEeHHbIX 3a4au

YK-1.1 AHanusnpyeT 3afavy, Bblaenss ee 6a3osble cocTaBasiowme,
OCYLLEeCTBJIIET AEKOMMO3ULINIO 3a4a4u
YK-1.2 HaxoanT n KpUTNYeckn aHannsnpyeTt nHpopmaLluio,

HeobXxoaAUMYI0 A1 PELEeHNs NOCTaBJIEHHOW 3a4a4n
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian

TPYAOEMKOCTb AUCLUUNJINHLI

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

DOopMbl KOHTpONA Bupabl 3aHATUN UToro 3.e.
(konuyecTBo) YyacoB
9K KoHTp Jlek Ja6 KPAT |KoHTpon CP
b
Kypcl [Cem.1 1 1 17 34 0.35 53.65 3 108 3
O6beM AMCUUNANHBLI U BUObl y4ebHo paboThl Mo 3a04HON dhopMe 0byveHus.
DOopMbl KOHTpONA Bupabl 3aHATUN UToro 3.e.
(konuyecTso) Yyacos
K KoHTp Jlexk Jla6 KPAT |KoHTpon CP
b
Kypcl [Cem.1 1 1 6 8 0.35 8.65 85 108
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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.

CemMm Paspen pucumniavHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no Hepenam cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
1 OCHOBHbIE KJ1aCCbl HEOPraHNYeCKMX COeQNHEHMI. 1-2 2 2 Bnabl XnMmnyeckunx
peakunn, nx
NCNosib30BaHMe B
MpOMbILLIeHHOCTN. OT4eT
no nabopaTtopHon paboTe.
1 CTpoeHne aToMa 1 Nepruoamyecknin 3akoH. OCHOBHbIe 3-4 2 4 Kpyrnbin cton
MOHATWS O XMNYECKOW CBA3N. «MeHaeneeBcKMe YTeHUS».
1 JHepreTuka n KNHeTNKa XMMUYEeCKNX MpoLLeccos. 5-6 2 4 Bnvu-onpoc. OT4eT no
Xnmm4yeckoe paBHoBecue. nabopaTtopHon paboTe.
O6cy)XaeHne foKafoB
1 PacTBopbl U nX xapakTepuctuka. Teopusa 7-8 2 4 Bnvu-onpoc. OT4yeT no
3/1IEKTPONNTUYECKON guccoumnaumn. CunbHble n nabopaTtopHon paboTe.
cnabble 3N1eKTPOINTHI. O6cyxaeHne f0KNafoB.
1 PaBHOBecue B pacTBopax rugponunsytowmxca conen n | 9-10 2 4 lMpoBepka fomallHero
B BydhepHbIX pacTBOpax. 3apaHuda. OT4yeT no
nabopaTtopHoi paboTe.
1 KoMnnekcHble coeanHeHuns. 11-12 2 4 Bnvu-onpoc.OT4yeT no
nabopaTtopHon paboTe.
O6cy)xaeHne AoKIa[oB.
1 OKNCANTENIbHO-BOCCTAHOBUTEJIbHbIE MPOLLeCChl U UX 13-14 2 4 3 lMpoBepka fomallHero
XapakKTepucTuka. 3apaHuda. OT4yeT no
nabopaTtopHoi paboTe.
1 DNeKTpPOoJSIN3 pacTBOPOB U pacnsaBoB. YpaBHeHUe 15 2 4 lMpoBepka fomallHero
HepHcTa. Koppo3usa meTasnos. 3ajaHuna. OT4eT no
nabopaTtopHoi paboTe.
1 O6Lume cBONCTBa MeTasJIOB 1 HEMETaJJI0B. 16 1 4 Bnvu-onpoc. OT4eT no
nabopaTtopHon paboTe.
O6cy)XaeHne AoKIa[oB.
1 MpoMeXxyToYyHaa aTTecTaums: 3K3aMeH B YCTHON 17 0,35 53,65
dopme.
UTOro: 17 34 0.35 53.65 3
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5.2. CTpyKTypa OUCUNNINHBI AN 3a04HOW hopMbl 0byveHus.

Cem Paspen pucumniamHbl Bupbl yuebHoM paboThbl, BK/NlOYasA caMoCToATesIbHYI0 paboTy n
TPYBAOeMKOCTb (B yacax)
Jlexk Jla6 ne cPn KPAT |KoHTpo CP Cc3
Nb
1 2 4 5 6 7 8 9 10 11
1 OCHOBHbIE KJ1aCCbl HEOPraHNYeCKMX COeANHEHWIA. 9
1 CTpoeHne aToMa U Nepruoanyecknin 3aKoH. OCHOBHbIE NOHATUS O XMMMUYECKOWN CBA3N. 1 9
1 JHepreTnka N KNHeTUKa XMMN4eCKUX npoLeccosB. XmMmn4eckoe paBHoBecHe. 1 1 9
1 PacTBOpbl 1 X XapaKTepucTuka. Teopusa sNeKTpoanTuyeckon guccoumnaumnm. CunbHble 1 cnabble 1 1 9
3N1EKTPOUTHI.
1 PaBHOBecHe B pacTBOpax rmapoamn3yLmnxcsa conen n B 6ydepHbix pacTBopax. 1 1 9
1 KoMnnekcHble coeanHeHus. 1 1 9
1 OKNCANTESIbHO-BOCCTAHOBUTEJIbHbIE MPOLLECChl U X XapaKTepuCTUKa. 1 1 13
1 DN1eKTpoJIn3 pacTBOPOB M pacrnaBoB. YpaBHeHne HepHcTa. Koppo3ns MeTasoB. 1 1 9
1 Obuw e cBOWCTBA METaJIJIOB U HEMETAJJI0B. 1 9
1 MpoMeXxyTo4yHasa aTTecTaums: 3K3aMeH B YCTHOM hopMe. 0,35 8,65
UTOro: 6 8 0.35 8.65 85
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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 OCHOBHbI€ KJ1acChl YK-1.2; YK-1.1; OMNK-1.1 3HaTb: COCTaB Ka)Xaoro Jlekunn-susyanusauuu,
HeopraHn4ecKunx HeopraHN4YecKunx BeLLecTB. KJlacCa BeLlLecTs, Cnanpg-nekuuns
CoeaNHEeHN. OKcupbl: coCcTas, CTPOEHME, Knaccungukaumio,
CBOWCTBA, NoJsyyYeHue, PuU3nYecKMe n XMMmn4eckmne
HOMeEHKaTypa; KNCNOTbI: cBolcTBa. YMeTb:
COCTaB, CTPOEHMeE, COCTaBNATb hopMy bl
CBOWCTBA, NoJsyyYeHue, BELWEeCTB U ypaBHEHMNSA
HOMeHKaTypa; XMMUYECKNX peakLumnii,
rMAPOKCUAbI: COCTaB, XapaKTepn3yoLwmx
CTpOEHue, CBONCTBA, XUMNYECKne CBONCTBA 1
rnony4yeHune, HOMeHKNaTypa; cnocobbl nonyyvyeHus.
COJIN: COCTaB, CTPOEHMeE, BnapgeTtb: HaBblKaMu
CBOWCTBA, NMoJly4yeHune, 0606LeHNa Nony4eHHoM
HOMeHKaTypa. WHopmMaunu.
1 CTpoeHune atoMa un CTpoeHune atoMa un YK-1.2; YK-1.1; OMNK-1.1 3HaTb: OCHOBHbIE Cnanpg-nekums
nepuoanNyYecKnin 3aKoH. nepuoanyYecKnin 3aKoH. MOJIO>KEHNS 3aKOHOB
OCHOBHbIE MOHATUSA O OCHOBHbIE KBaHTOBOW MeXaHUKWU,
XUMUYECKON CBA3N. KOJINYECTBEHHbIE KBaHTOBbLIE YMCa, 3aKOHbI
XapaKTepUCTMKN aToOMa. 3anoJIHEHWS 3JIEKTPOHaMM
KBaHTOBO-rpagunyeckne 3N1EKTPOHHbIX YPOBHEN;
OpPMYJibl 3/IEMEHTOB. pPa3HOBUAHOCTW CBA3EN U
Mepuognyeckasa cncrema, NX XapaKTEPUCTUKN. YMETb:
KaK rpaguyeckoe pasnuyaTb Nnepmnoabl,
oTpakeHune rpynnbl, MOArpynmnbl,
rnepuoanyeckoro 3akoHa. CEeMeNCTBa 3JIEMEHTOB;
Buabl XuMM4eCckom CBSA3N K COCTaBNATb KBAaHTOBO-
CTPOEHNE MOJIEKYI. rpacdunyeckmne hopmy bl
KoBaneHTHasa CBA3b: 3/IEMEHTOB; COCTaBNATb
rnonsipHas, HernonsapHasa n 3/IeKTPOHHbIE U
NX XapaKTEePUCTUKMN, CTPYKTYpHble hopMy bl 1
obpa3oBaHue CBA3N. n3obpaxxaTb
MoHHasa cBA3b. MPOCTPaHCTBEHHOe
MeTannnyeckas cBs3b. CTPOEHNE MOJIEKY .
BopoponHas cBA3b. BnapeTb: HaBblkaMu cbopa
M aHajn3a nHgopmMaumu.
1 JHepreTuka N KNHeTuKa OcHoBHble 3aKOHOMepHOCTU | YK-1.2; YK-1.1; OlNK-1.1 3HaTb: NpoLuecchl Cnanpg-nekums

XNMNYeCKnX npoLeccos.
XnMmn4yeckoe paBHoBecue.

NpoOTEKaHNSA XUMUYECKNX
peakunn. 3akoH Necca n
CNeacTBuUs U3 Hero.
Pac4eTbl no
TEPMOXNMUNYECKNM

NpoTEeKaHNA XUMUYECKNX
peakuun, cneacTems u3
3akoHa lNecca n meTOAUKY
pac4eTa rno HUM; opMyibl
015 pacyeTa CKOpoCTu
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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

ypaBHeHuaMm. MNoHsaTre 06
SHTPOMUN N SHTaNbMNUN.
SHeprusa 'vbbca.
CTaHpapTHble
TepMoAgnHaMmn4eckne
BeNNYUHbI. KNHeTuKa
XMMUNYECKMX NPOoLILeCCOB.
CKOpOCTb peakuum B
rOMOIreHHbIX U
reTeporeHHbIX cucTeMax u
daKTopbl, BAVSAOLWME Ha
Heé. Bupabl KaTanumsa.
XnMmu4yeckoe paBHoBecue u
cnocobbl ero cMeLleHmns.

peakumnun, 3aKoH
0EeNCTBYOLWMX Macc,
npuHumn Jle WaTense.
YMeTb: NONb30BaTLCS
Tabnnuamn cTaHoapTHbIX
3/1eKTPOAHbIX NOTEHLNaN0B
SHTaNbMUN N SHTPOMNUK;
onpenensaTb TUMN CUCTEMBI,
B KOTOPOM NponcxoamnT
XMMUYECKas peakLuus;
BblAeNATb hakTophbl,
BNSOLLME Ha ee CKOPOCTb.
BrnaneTb: MeToaMKaMu
onpegeneHns CKopocTu
XWMUNYECKON peakumnm B
3aBMCUMOCTU OT yCNOBUN
peakuuun; HaBbikaMu cbopa
n 06paboTkM NHopMaLnn.

PacTBopbl 1 nx
XapakTepuctuka. Teopus
3NEKTPONNTUNYHECKON
anccouvaumn. CunbHble 1
cnabble aNeKTPONTHI.

Obuiee npepcTaBaeHne o
pacTBoOpax; npouecc
pacTBOpPEHNS.
PacTBOpuMOCTb BeELLECTB.
Ocmoc. 3amep3aHue n
KUneHne pacTBOpPOB.
PacTBOpbl 31€KTPOINTOB.
Teopus
3NEKTPONNTUNYHECKON
ounccounaumnn. CunbHble n
cnabble 3N1eKTPOSINTbI N UX
OCHOBHbIE XapaKTePUCTUKN.
MNoHHas cnna pacTBOpOB.
KoHCTaHTbI gnccoumnauymn.
3akoH pa3baBneHus
OcTBanbAa.

YK-1.2; YK-1.1; OMNK-1.1

3HaTb: Teoputo
pacTBOpPEHUS BELLECTB;
haKTopbl, BAMSAOLWME Ha
pPacTBOPUMOCTb BELLECTB;
Teopuio C. AppeHnyca;
dopmMynbl 4ns
onpeaeneHns cteneHn
avccounaunm
3NEeKTPONNTOB. YMETb:
onpenenaTb KOHUEHTpaummn
BeLecTB rno opmysiam;
NnoJsib30BaTbCsA TabANYHbIMUN
3HaYeHnaMun

36y NNMOCKONNYECKNX 1
KPUOCKOMNYeCKmnx
NOCTOAHHbIX. BnapeTs:
HaBblkaMWn NPUrOoTOBAEHUSA
pPacTBOPOB pa3/IN4YHON
KOHLLeHTpauuwn; pa3inyaTtb
CunbHble 1 cnabble
3NEKTPONNTHI,
NCNoNb30BaTb MOHATUSA
WOHHOW CuJibl pacTBopa 1
KOHCTaHTbI Auccoumaumu;
HaBblkamMu onpeaeneHns pH
pacTBopa.

Nekunn-sBmnsyanusauum,
Cnanpg-nekums

PaBHOBecue B pacTBoOpax
rMAPOSN3YIOLLNXCS CONEl n
B ByhepHbIx pacTBOpax.

NoHHble peakunn B
pacTBopax. Peakuun
WOHHOro obMeHa. MIoHHOo-
MOJIEKYIIPHbIE YPaBHEHMS.

YK-1.2; YK-1.1; OlNK-1.1

3HaTb: Teoputo
pacTBOPEHUNSA BELLLECTB;
daKTopbl, BAMSAOLWME Ha
pPacTBOPUMOCTb BELLECTB;

Cnanpg-nekuuns
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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

Peakuun c obpasoBaHnem
ocafKka.
[a3oBblgennTesbHble
peakuuun. loHHOe
rnpounsBeneHve BOAbl.
BogopopnHbii nokasaTesnb.

Teopuio C. AppeHnyca;
dopmysibl AN
onpegeneHns cTeneHun
auccounauunm
3JIeKTPOJINTOB. YMETb:
onpenenaTb KOHUEHTpaummn
BeLecTB rno opmysiam;
Nnonb30BaTbCA TabaN4HbIMU
3HavYeHuaMun

36y NNMOCKONNYECKNX 1
KPUOCKOMNYeCcKmnx
NOCTOAHHbLIX. BriageTs:
HaBblkaMWN NPUrOTOBNEHUSA
pacTBOPOB pa3/INYHOMN
KOHLIeHTpaLuuun; pas3imyaTtb
CUNbHbIE N cnabble
3N1eKTPONUTHI,
NCNoJb30BaTb MOHATUSA
WOHHOWN Cu/bl pacTBopa 1
KOHCTaHTbI Anccoumaumm;
HaBblkamMu onpegenenns pH
pacTBopa.

KomnieKkcHble coegnHeHus.

KoopanHaunoHHble
coeanHeHnsi. OCHOBHble
MoONI0XKEHUNS
KOOPANHALUMOHHOW Teopuun.
OCHOBHbIe TUMbI U
HOMeEHKaTypa

KOMMJIEKCHbIX COeANHEHWNNA.

N30Mepusa KOMMNNEKCHbIX
coegnHeHun. Mpupogaa
XUMUYECKON CBA3N B
KOMMJIEKCHBbIX
COeINHEHUSAX.
YCTON4YMBOCTb
KOMMJIEKCHbIX COeQNHEHWNI
B pacTBOpax.

YK-1.2; YK-1.1; OMNK-1.1

3HaTb: Teopuio BepHepa,
HOMEHKNaTypy
KOMMJIEKCHbIX BELLLECTB,
KOOPANHALMOHHYIO CBA3b.
YMeTb: onpenenaTtb
KOHCTaHTYy CTOMKOCTU
HeyCTOMN4YMBOCTM
KOMTMJIEKCHBIX COeANHEHWNIA.
BnageTb: HaBblkaMu
NnoJsly4eHNs KOMIMJIEKCHbIX
coefHEHUN.

Jlekuunn-susyanusauyumu,
Cnanpg-nekuuns

OkucnnTenbHo-
BOCCTaHOBUTEJIbHbIE
rnpouecchl u nx
XapaKTepucTumka.

OKncAnTenbHo-
BOCCTAHOBMUTEJIbHbIE
peakunun. OCHOBBbI
3neKTpoxumMmmn. OKnUcneHmne
N BOCCTaHOBJIEHME.
Knaccngpukaumns
XUMNYECKNX peakLuunn.
CocTaBrieHne ypaBHEHUN O
KUCANTENbHO-
BOCCTAHOBMUTEJIbHbIX
peakuunin. Ba>kHenwne

YK-1.2; YK-1.1; OMNK-1.1

3HaTb: Teoputo OBP, cxembl
noBefeHNs Ba)KHENLWNX
OKNCIUTeNen B pacTBopax
C pa3HbIM 3HavYeHnem pH.
YMeTb: onpenenaTb
npoaykTbl OBP, cocTaBnsTb
cxembl OBP. Bnagetsb:
MeToAaMu 3J1IeKTPOHHOro
6anaHca n nonypeakummn
ons nopbopa
KoappuumeHTos B OBP.

Cnanpg-nekums
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
OKUCNTENN 1
BOCCTAHOBUTEN.
DNeKTpOoSIn3 pacTBOPOB U CyLLHOCTb 3J1eKTposn3a. YK-1.2; YK-1.1; OMNK-1.1 3HaTb: NpaBuia paspsagku | Jlekunn-smsyanmsaymu,
pacnniaBoB. YpaBHeHMe DNeKTPOJIN3 pacnsiaBoB n WOHOB Ha KaToAe un aHoge, |Cnang-nekuus
HepHcTa. Koppo3us pacTBOPOB. 3aKOHbI CTaHOapTHbIE 3JIeKTPOAHbIe
MeTaJl0B. 3/1eKTponmn3a. Xummnyeckne noTeHuwnanbl, pag
WCTOYHUKWN IHEPrun Hanps>XeHWn MeTassoB.
[anbBaHNYeCckKune YMeTb: onpenensitb
3/1eMEeHTbl. DNEeKTPOAHble peasibHble noTeHunanbl
rnoTeHunanbl 1 pPasINYHbIX CUCTEM,
3/IEKTPOABMIKYLLNE CUSIbI. NCMoNb3ys ypaBHEHnE
Pan Hanps»keHnn HepHcTa; cocTaBnATb
MeTannoB. Koppo3us CXEMbl pa3/INYHbIX TUMOB
MeTaJlsIoB. KOpPpO3MKN MeTasoB.
BnageTtb: HaBblKaMu
COCTaB/IEHUA NPOCTENLINX
rasibBaHNYeCKMX
3JIEMEHTOB.
Ob6uine cBONCTBA MeTa0B MeTannbl u ux BaxxHenwmne |[YK-1.2; YK-1.1; OMNK-1.1 3HaTb: NONOXKeHne Cnanpg-nekums
1N HEMETasJ10B. COeaNHEHMS. MeTaJIJIOB 1 HEMETAaJIJIOB B
XapakTepucTmka MeTasnioB nepnoan4yeckon cucteme n
rNaBHbIX N MOBOYHbIX CTPOEHME UX aTOMOB.
noarpynn: ocobeHHoCcTn 0OcobeHHOCTN CTPOEeHMUS
CTpPOEHUs aTOMOB aTOMOB 3/IEMEHTOB
MeTaJIJIOB FaBHbIX rNaBHbIX N MOBOYHbIX
nogrpynn. HemeTanibl N nx noarpynn. Ymersb:
Ba)kKHeWLwmne coeanHeHuns. COCTaB/IATb YpaBHEHUSA
DU3nNYeCcKne N xmMmmyeckmne XUMNYECKUX peakuun,
CBOMCTBa HEMETaJIJI0B. XapaKTepu3yoLmnx
[MonoXxeHns HeMeTasJIoB B Ccnocobbl X NONYyYEeHUs 1
nepuoanyeckon cucteme. cBoucTBa. BnapeTb:
Mony4yeHne HemeTaNsoB. HaBblKaMU BbINOJIHEHUSA
XUMUYECKNX peakLuunii,
XapaKTepU3yLWmx nx
CBOMCTBA.
MpomMexyTo4Has
aTTecTauusa: 3K3aMeH B
yCTHOW hopMe.
NTOrO: 17 6
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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
(o J::]e) 3P0 0390
1 2 3 4 5 6
1 OCHOBHbIe KJ1acCbl HEOPraHNYeCKNX Knaccbel HeopraHn4yeckux BelecTB: OKCUAbl, OCHOBaHUSA, KMCJ10ThI, COJIN. 4
COeIHEHNN.
1 CTpoeHve aToMa 1 NepnoamnyecKnin 3aKoH. KBaHTOBO-rpauyeckne gopmybl pa3/INiyHbIX aTOMOB. DJIEKTPOHHbIE, CTPYKTYPHbIE 1 4
OCHOBHbIE€ MOHATUSA O XUMNYECKOW CBA3M. MPOCTPAHCTBEHHbIE DOPMYJIbl MOJIEKY .
1 JHepreTnka n KMHeTUKa XMMNYEeCKNX TepMoOMHaMMyeckmne pacHeTbl MO YPaBHEHUAM XMMUYECKUX peakunii: SHTanbnunsa, SHTPONnS, 4 1
rnpoeccos. XMMn4yeCckoe paBHoBecuHe. 3Heprus N'mbbca. CKOPOCTb XUMMNYECKUX PeaKLINA, XMMUYECKOe paBHOBECHKE.
1 PacTBOpbl 1 UX XapakTepucTuka. Teopus MpuroToBsieHNEe PacTBOPOB Pa3/INYHOM KOHLIEHTpaLUW. 4 1
3N1EeKTPOANTUYECKOn gnccoumaumnmn. CunbHble 1
cnabble 3N1eKTPOINThI.
1 PaBHOBecue B pacTBopax rmaposmn3yoLnxcs Fmpponuns conen. OnpepnenexHne pH BythepHbIX pacTBOPOB. 4 1
conen n B bydhepHbIX pacTBOpax.
1 KoMnieKCHble COeANHEHNS. KoopAnHaLUVOHHbIE COeaNHEHNS. 4 1
1 OKUCANTENbHO-BOCCTAHOBUTEJIbHBIE MpoLecchl | OKUCINTENbHO-BOCCTAHOBUTESIbHBIE PeaKLUK. 4 2
1N NX XapaKTepUCTUuKa.
1 D1eKTPOIN3 pacTBOPOB U pacnsiaBoB. DNEeKTPOIN3 pacTBOPOB M pacnaBoB. 2 1
YpaBHeHne HepHcTa. Koppo3us meTasiios.
1 O6Lme CBONCTBA METa/IJIOB U1 HEMETaJIJI0B. MeTannbl 1 HEMeTaNbl, X CBONCTBA. 4 1
1 [MpomexxyTo4yHaa aTTecTauus: 3Kk3aMeH B
YCTHOW chopme.
NTOro: 34 8

5.7. MpuMepHasa TeMaTUKa KypPCOBbIX NPOeKTOB (paboT)

KypcoBble paboTbl y4ebHbIM NJaHOM He NpeayCMOTPEHbI.
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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 9
COeJIHEHNN. Hepens
1 CTpoeHune aToMa 1 MepuognyecKnii 3aKoH. XapaKkTepuncTmkKa 3/1IEMEHTOB MO MOJIOXXEHUIO B MEPNOANYECKON CUCTEME. 4 9
OCHOBHbIE€ MOHATUSA O XUMNYECKOW CBA3M. OnpepenieHve Buaa CBSA3N B pa3/INYHbIX COeUHEHNAX. Hepens
1 JHepreTnka n KUHeTUKa XMMNYECKNX PelleHmne pacyeTHbIX 3aaa4y. PeweHne 3aga4y Ha onpeaesieHne CKopocTu n 6 9
rnpoueccos. XMMn4eckoe paBHoBecCKe. CMeLleHne XMMNYecKoro paBHoBeCus. Hepens
1 PacTBopbl 1 X XxapakTepucTuka. Teopus PelieHune 3apay Ha onpefeneHne pas/inyHbIX BUAOB KOHUEHTpauun. OnpeneneHne 8 9
3NEeKTPONNTUYECKON anccoumaumn. CunbHble 1 | MOHHOW aKTUBHOCTU PacTBOPOB, CTEMNEHM N KOHCTaHTbl Auccoumaunu. Hepens
cnabble 3NeKTPOSINThI.
1 PaBHOBecue B pacTBOpax rmaposn3yoLmnxcs CocTaBrieHne CxeM passinyHbIX TUMNOB rMaponunsa. PeweHune 3anay Ha onpegeneHne 10 9
conen n B bydhepHbIX pacTBOpax. pH 6ydepHbIX pacTBOPOB. Hepens
1 KoMneKcHble coeanHeHus. BbinosiHeHMe 3ajaHnin Ha onpeaeneHne CTPYKTYPbl KOMMNEKCHbIX COeQUHEHNN. 12 9
PelleHune 3a8a4 Ha HaxoXAeHNe KOHCTaHTbl YCTONYUBOCTU. Hepens
1 OKNCINTESIbHO-BOCCTaHOBUTENbHbIE NpoLecchl | OKUCINTESIbHO-BOCCTaHOBUTEIbHbIE NPOLLECCHI U NX XapaKTepucTuka. 14 3 13
N NX XapakTepuCTuKa. Hepens
1 D1eKTPoIn3 pacTBOPOB U pacnsiaBoB. DNeKTpOosIn3 pacTBOPOB M pacnsaBoB. YpaBHeHne HepHcTa. Koppo3nsa MeTansnos. 15 9
YpaBHeHVe HepHcTa. Koppo3us MeTasi1oB. Hepensa
1 O6Luine CBOMCTBA MeTaslJIOB U HEMETaslJIoB. O6Lve CBONCTBA MeTaslJIoB M HEMETaJIJI0B. 16 9
Hepens
1 [MpoMeXxyTo4yHaa aTTecTaumnsa: 3K3amMeH B 17
yCTHOWN hopme. Hepens
NTOro: 3 85
5.9. KaneHpapHbin rpacduk BocnuTaTeNbHOW paboThbl N0 AUCUMNJIMHE
Moaynb JaTta, MecTo npoBeneHus HasBaHue meponpuaTusa dopmMa npoBepeHus OTBEeTCTBEHHbIW JocTmxeHun
MeponpuaTus obyualowmuxcs
Mogaynb 3 YyebHo- 11.2026 ®IrbOY BO «MI'TY». |[MeHaeneeBCcKue YTeHUS. Kpyrnbin cton CtanbHas M.N. OlMK-1.1; YK-1.1; YK-1.2;
nccnepoBaTenbCckasa u (vHoMBMAYyanbHO-
Hay4HoO-uccnenoBaTesibCKas rpynnosas).

NEeATENIbHOCTb.
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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 76 CtanbHasa, M.N. (Mankoncknin rocy iapCTBEHHbIN
TEXHOJIOrnYeckuin yHmBepcuteT). JlTabopaTOpHbIN NPaKTUKYM
Mo XMMUn [INeKTPOoHHbIN pecypc] : ydyebHoe nocobue / M.U.
CranbHasg. - Mankon : b.u, 2021. - 104 c. - Mpwun.: c. 96-104. -
Bubnnorp.: c. 95 (11 Ha3B.)

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100053738&D
OK=0AD5BF&BASE=000530

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

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

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

http://lib.mkgtu.ru:8002/utils/libdata.php?id=1000072017&D
OK=0171EF&BASE=000530

546(07) X 46 XuMna : MeTo. yKasaHusa no
CaMOCTOATENbHOMY U3YHYEHUNIO ANCUUNANH "Xumua' v
"Oblwan n HeopraHuyeckasa xmuMna" gns CTyaeHToB By30B. Y.
1/ Mankon. roc. TeXHOs. UH-T, AAbIr. roc. yH-T ; [cocT.: M.W.
CtanbHasg, T.W. CupopuHa, A.H. Oxes]. - Mankon : MI'TI,
2003. - 45 c. - Mpwnn.: c. 42-44

http://lib.mkgtu.ru:8002/utils/libdata.php?id=0000657&DOK=
00446E&BASE=000530

54(07) 1 12 JTabopaTOpHbIA NPAaKTUKYM MO XMMUK : METOA,.
rnocobue ona cTyaeHToB 1 Kypca 04HOM U 3a04HOM hopMm
oby4yeHuns / Makon. roc. TexHo. NH-T, Kag. obwy. n
HeopraH. xumum ; [cocT.: T.UN. CupgopuHa, M.U. CtanbHas]. -
Mankon : MI'TW, 2003. - 18 c. - bubauorp.: c. 17

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

546(07) X 46 XuMnsa : MeTod. yKasaHusa no
CaMOCTOATEJIbHOMY U3YHEHUIO OUCLUMINH "XuMusa" n
"Obwan n HeopraHuyeckas xuMmnsa" gns CTyneHToB By30B. Y.
2 / Maikon. roc. TexHon. UH-T ; [cocT.: M.WU. CtanbHas, T.W.
CnpgopuHal. - Markon : MI'TW, 2004. - 45 c. - Mpwun.: c. 38-44

http://lib.mkgtu.ru:8002/utils/libdata.php?id=0000945&DOK=
005544&BASE=0007AA

6.2. JiuTtepaTypa ona caMmocTosTesibHOM paboT

Ha3sBaHue

CcblniKa

Opo3nos, A.A. HeopraHnyeckas xmumus : y4yebHoe nocobue /
A.A. po3pos, 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

FnuHka, H. J1. O6wasa xumuns : y4ebHuk ans sysos / H. J1.
[nuHKa ; non pepakunen B. A. Nonkosa, A. B. babkosa. —
20-e n3g., nepepab. n gon. — Mocksa : I3gaTtenbcTBo
KOpanT, 2025. — 717 c. — (Bbicwee obpa3oBaHme). — ISBN
978-5-534-19092-2. — TeKCT : 3NeKTPOHHbIN //
Obpa3oBaTenbHasa nnaTdopma KOpanT [canT]. — URL:
https://urait.ru/bcode/569090

https://urait.ru/bcode/569090

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

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

Heénoga, O.B. XuMus KoOopAMHALMOHHbIX COEAUHEHUN :
yyebHoe nocobue / O.B. Heénosa, J1.M. Kybanosa. - CapaToB
: Ain N Op Mepguna, 2017. - 75 c. - 3bC IPR Books. - URL:
http://www.iprbookshop.ru/73347.html. - Pexxum pgocTtyna: no
nognucke. - ISBN 978-5-4486-0041-8

http://www.iprbookshop.ru/73347.html

AnapHes, A. L. Obwasa xmummns : y4ebHoe nocobure gnsa sy3oB /

https://urait.ru/bcode/558157
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HasBaHue CcblsIKa

A. N. AnapHes, J1. . AbOHWHa. — 2-e u3g., ncnp. u gon. —
Mockga : U3pgaTenbctBo KOpanT, 2025. — 123 c. — (Bbiclwee
obpa3oBaHue). — ISBN 978-5-534-20437-7. — TekcT :
3/1eKTPOHHLIN // Obpa3oBaTenbHaa nnaTgopma KOpanTt
[canT]. — URL: https://urait.ru/bcode/558157

Encdumos, B. . OcHoBbI 0bwen xmmum : y4yebHoe nocobue / https://znanium.ru/catalog/document?id=477153
B.W. EndommoB. — 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

Y4yebHo-MeToAMYECKNE MaTepuasbl A1 CAMOCTOATENbHOW paboThl 06yYaloLWNXCS U3 Ynucna
WHBAJINIOB W JINL, C OrPaHUYEHHBLIMU BO3MOXHOCTAMN 300p0Bbs (OB3) NpenocTaBnaoTCcA B hopMax,
aJlanTUPOBAHHbIX K OrPaHNYEHNSAM UX 300P0BbSA U BOCNPUATUSA MHPOPMaLUn:

ONs nuu C HapyLWeHUaAMM 3peHuns:

B NnevyaTHon hopMe yBESIMYEHHbLIM LPUEDTOM,
e B (hopMe 3/IeKTPOHHOr0 JOKYMEeHTa,

e B (hopme ayaunocpanna,

e B rMevyaTHoOW chbopMe Ha A3blke bpanns.

Ons nuuy C HapyweHuamMm cnyxa:

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

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

e B (hopmMe 3/1IeKTPOHHOIr0 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

3Tanbl hOpMMPOBaAHMA KOMNETEHLLUMN HaumeHoBaHue y4yebHbIx
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUUNJINH,
(e L:>To) 390 03%0 cdopmMupyoue
KOMMNeTeHLMUM B npouecce
OCBOEHMUSA
obpaszoBaTenbHOM
nporpamMmbl
YK-1.1 AHanu3npyeT 3agady, Bblaenss ee 6a3oBble COCTaBAAOLWME, OCYLLECTBASET AEKOMMNO3ULMIO 3a4a4um
23 23 MaTemaTuka
1 1 dunocodusa
123 123 dursuka
1 1 Xnmuns
56 78 Mpouecchl 1 annapaThl
5 3 MpuknagHas maTemMaTuka
8 9 MogroToBka K caave u caava
rocy4apCTBEHHOIr0 3K3aMeHa
8 9 BbinonHeHne n 3awuTa
BbIMYCKHOWN

KBaAnuKaunmoHHom paboTsl

YK-1.2 HaxoAnT 1 KpUTUHECKU aHaNn3nMpyeT nHdopmMaLmio, HeobxoaAnMY 4SS peLleHns NocTaBAeHHOW 3a4a4un

23 23 MaTemaTuka
123 123 Dusmka
1 1 XumMng
56 78 Mpouecchl 1 annapaThbl
5 3 lMpukiagHaa MmaTemMaTuka
3 3 Monutonorms
8 9 MoaroToBKa K cAaye u cpava
rocyfapCTBEHHOI0 3K3aMeHa
8 9 BbinonHeHne n 3awuTa
BbIMYCKHOWN

KBaAnuKaLnmoHHom paboTsl

ONK-1.1 [leMOHCTpUpPYET 3HaHNE OCHOBHbIX 3aKOHOB MaTeMaTUYEeCKNX, eCTECTBEHOHAYYHbIX U 06 enpodeccnoHanbHbIX
OVNCUMNIINH, HeoBX0AMMbIX 151 PeLeHNs TUNOBbIX 3a4a4 B 061acTu arponHxeHepumn

1 1 Xnmus

5 5 TennoTexHuKa

5 3 NpuknagHas maTeMaTuka

2 1 BBefeHne B TEXHUKY U
TEXHOJI0r 1o

24 34 O3HakoMUTesIbHas NpakTuKa

(B TOM Yyucne nepBuYHbIX
HaBblKOB Hay4HO-
nccnenoBaTebCkon paboTbl)

78 79 KcnayaTaumMoHHas
npakTuka

8 9 MogroToBka K caadve u caava
rocyapCTBEHHOIro 3K3aMeHa

8 9 BbinosiHeHne n 3awuTa
BbIMYCKHOWN
KBaAnunKaLnoHHoM paboTsl

3 4 BBeneHuve B cneymanbHOCTb

7.2. OnucaHue nokKasartesnen u KputepueB oueHuBaHusA KOMMNEeTeHLU MM Ha Pa3JINYHbIX
3Tanax ux (bOpMMpOBaHMﬂ, onucaHuve WKaJsibl oOueHUuBaHusA

MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HauMmeHoBaHue
pe3synbTaTthl HEeyAOoBJIETBOPUT | yaoBneTBOpuTen XOpoLuo OTJ/INYHO OLEHO4YHOro
0CBOEHMSA esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

OMK-1: CnocobeH pellaTb TUNOBbLIE 3a4a4M NPOPECCNOHaNbHON AeATeNIbHOCTY Ha OCHOBE 3HaHWUN OCHOBHbLIX 3aKOHOB
MaTeMaTU4YeCKUX N eCTECTBEHHbIX HAaYK C MPUMeHeHNeM NHMOPMaLMOHHO-KOMMYHUKALMOHHbLIX TEXHOI0rUIA;

OMNK-1.1 eMOHCTpMpyeT 3HaHNE OCHOBHbIX 3aKOHOB MaTeMaTU4YeCKNX, eCTeCTBEHOHaY4YHbIX U obLenpodeccmoHanbHbIX
ANCUNNINH, HeoBX0ANMBIX A5 pelleHns TUNoBbIX 3a4a4 B 06/1aCTU arponHXeHepuu.

3HaTb: OCHOBHble | DparMeHTapHble HenonHble 3HaHUs | ChopMupoBaHHble, | ChopMMpoBaHHbIE DomaliHee

3aKOHBbI 3HaHUA HO copeprkallne cucTemaTuydeckme | 3ajaHue, KpaTkoe
MaTeMaTUYeCKuX, OTAe/bHble 3HaHWA cooblueHme no
ecTeCTBeHOHay4HbI I'Ip06el'lbl 3HaHWUA Teme 3aHATnA,
X 1 obwenpodeccu KOHTPOJIbHbIE
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynooBJIeETBOPUT | yaoBneTrsoputen XOopoLio OTJINYHO OL,eHO4YHOro
OCBOEHMUSA eJIbHO bHO cpencrTsa

KOMMNEeTeHuuu

1 2 3 4 5 6
OHaJIbHbIX BOMPOChI K
ONCLVMJINH. nabopaTtopHon
YMeTb: pewlaTtb YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHusa noJsiHble, CdopmmpoBaHHble |paboTe, BONpoChl K
TUMOBbIE 3a4a4u B jonyckatTcs yMeHus NPOMeXyTOYHON
obnacTtum HebonbLne aTTecTayun.
ArpOVIH)XXEHEPUMN. owmnbKun
Bnapetb: YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
3HaHWEM 3aKOHOB |BnageHune e MpuMeHeHne cucTemMaTU4YeCcKoM | cucTeMaTuyeckoe
€CTeCTBEHHO- HaBbIKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
Hay4HbIX HaBbIKOB HaBbIKOB
ONCUVMNJINH B JonyckatTcs
npodgeccnoHasnbHO npobensbl

N 0esATenbHOCTHn

YK-1: CnocobeH oCyLecTBAATb NOUCK, KPUTUYECKWIA aHaNn3 n

peweHna NoCcTtaBJ/IEHHbLIX 3a4a4

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

YK-1.2 HaxoguT n KpUTUHECKN aHaN3nMpyeT MHpopMaLumo, HeobxoauMyo AN peleHns NoCTaBJAeHHON 3a4a4un

3HaTh!: ®parmMmeHTapHble HenonHble 3HaHUs | ChopMupoBaHHble, | ChopMmMpoBaHHbIE DomaliHee
0cobeHHOCTM 3HaHWA HO copepxxalune cucTemMaTuyeckme | 3ajaHuve, KpaTkoe
CUCTEMHOrO U oTAesbHble 3HaHWA coobueHune no
KpPUTUNYECKOro npobensbl 3HaHWA TeMme 3aHATUS,
MbILLIEHNSA U KOHTPOJIbHbIE
0eMOHCTpUpoBaTb BOMPOCHI K
rOTOBHOCTb K nabopaTtopHon
HeMy; flornyeckune paboTe, BONPOCHI K
dopMbl 1 NPOMeXyTO4YHOMN
npouenypsl, aTTecTaumu.
OEeMOHCTpUpoBaTb

CnocobHoOCTb K
pediekcun no
rnoesoay

cobcTBEHHOW 1
MbICIUTENIbHON

neaTeNbHOCTH.

YMmeTb: YacTn4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
aHann3nposaTb hornyckatTcs yMeHus
NCTOYHUKN HebonbLIne

nHdopMaLum ¢ ownbkmn

TOYKUN 3pEeHns

BPEMEHHbIX "

NPOCTPAHCTBEHHbI

X YCNIOBUW NX

BO3HVWKHOBEHUSA

Bnapetsb: YacTuyHoe HecuctemaTtunyecko | B YcnewHoe n
HaBblkamMu BNajeHune e NpuMeHeHne CMcTeMaTUyYeCcKoM | cucTemMaTuyeckoe
onpepeneHns HaBblkamMu HaBbIKOB NnpUMeHeHnn npuMeHeHune
NPaKTUY4eCKMX HaBblKOB HaBblKOB
nocnencTsui jonyckatTcs

N3J10)KEHHOI 0 npobensi

peweHna 3agadn

YK-1: CnocobeH oCyLecTBAATb NMOUCK, KPUTUYECKWIA aHaNn3 1

pelweHna NnoCcTtaBJ/IEHHbLIX 3a4a4

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

YK-1.1 AHanu3snpyeT 3agayvy, Bblaenss ee 6a3oBble COCTaBASAOWME, OCYyLLEeCTBAAET

AEKOMMO3NLINIO 3a4a4n

3HaThb: ®parmMeHTapHble HenosnHble 3HaHuA | ChopmumpoBaHHble, | ChopMmpoBaHHbIe
norn4yeckumne 3HaHWS HO copep>kawme cucTteMaTumyeckmne
hopMbl 1 oTAesibHble 3HaHUA
npoueaypsl, npobensbl 3HaHUA
cnocobcTByOWME
pedekcun no
rnosoay
cobCTBEHHOM 1
MbICINTENbHON
0EeATENbHOCTW.
YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHns noJiHble, CcopMupoBaHHbIE
apryMeHTuUpoBaHH jonyckatTcs yMeHus
0 hopMmpoBaTb HebonbLne
cobcTBEeHHOE owmnbKkmn
CyXAeHune un
OLEHKY
VHdopMaunu.
Bnapetb: YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un

By R o]
X .*.

JomallHee
3ajaHue, KpaTkoe
coobuieHne no
TeMe 3aHATUS,
KOHTPOJIbHbIE
BOMPOCHI K
nabopaTtopHon
paboTe, BONPOCHI K
NPOMeXXyTOYHOMN
aTTecTayuu.
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LLesIbio BbiABIEHUS
NX NPOTUBOPEYUNIA
1 rnovcka
[OCTOBEPHbIX
CY)XOEeHUN

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
HaBblKaMu BlafleHne e npuMeHeHune CUCTEMATUYECKOM |CUCTEMaTUYeckoe
COMocTaB/IeHNS HaBbIKaMu HaBbIKOB npuMeHeHnn npumMeHeHue
pasHbIX HaBbIKOB HaBbIKOB
WCTOYHUNKOB fonyckatTcs
NHdopMaLnn C npo6enbl

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

TeMbl pechepaTUBHbIX J,O0KJIa[0B

1. 3HaYeHVe XMMNKM B CO3JaHNN HOBbIX MaTepuasoB, Kpacutenem n BOJOKOH.

2. icnonb3oBaHMe XMMUYECKNX 3aKOHOB B By ayLien npodeccumn nHxeHepa

3. |/|CTOpVI$I I/I306peTEHVIFI nepBbiX rajlbBaHN4YeCKUX 3JIEMEHTOB.

4. COBpeMeHHbIe npoMbIilNIeEHHbIE NCTOYHUKWM TOKa.

5. anIMeHeHI/Ie 3aKOHOB XUMNYECKOoMn TEPMOANHAMUKN K OTKPbITbIM peaJibHbIM CUCTEMaM.

6. NeneBble aKKYyMyNAaATOpPbI.

7. nepCI'IeKTVIBbI Pa3BUTNA N ycoBepLLIEHCTBOBaHNA XUMNYECKUX NCTOYHUKOB TOKa.

8. MpumeHeHne aBneHns aﬂ,cop6u,|/|v| B TEXHUKE.

9. Ucnonb3oBaHMe B TeXHUKe CBOBOAHOAMCNEPCHBLIX CUCTEM (23P030/1e, MOPOLUKOB, SMYILCUIA)

10. XXECTKOCTb BOAbl U CNOCODOLI ee ymMaryeHus.

11. Xumunsa BellecTBa B KOHOEHCMPOBAHHOM COCTOAHUN.

12. 3Ha4YeHne XuMmumu B pa3BunTUnN CeNbLCKOro XO03AMNCTBa.

13. Pa3BuTME HEOPraHMYECKON XMMUN 3a pybBexomMm.

14. NMpnmeHeHne ynobpeHnin c y4eToMm NoTpebHOCTY pacTeHWA.
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15. AcTopud OTKPbLITUA peOKUX XUMUYECKNX JIEMEHTOB.

16. AcTopund nonyvyeHns LUIMHKA, €ro XmMMuyeckme CBOMCTBA U NPUMEHEHMNE LINHKA B
O0POMbILLUEHHOCTMW.

17. UcTopunsa nosyvYeHns ajJtoMUHUSA, ero XMMU4eCckme CBONCTBA N NPUMEHEHME B MPOMbILIEHHOCTMU.

18. 3Ha4YeHne XMMUKN B CO34aHNN HOBbIX MaTepunasios, KpaCI/ITeJ'IeIz N BOJIOKOH.

19. Yrnepoa. AnnoTporHble MoaANdUKaALINN.

20. OunosbHbI MOMEHT MOJIEKYJ1bl U CBA3W.

21. JucnepcHble CUCTEMBbI, 31EKTPOJNTLI, PH NoKa3aTensb.

22. Boga B XXM3HW YesioBEKA, TEXHUKE U CEJIbCKOM X03AMCTBE. DKO0rnsa BoAbl.

23. dnekTpoxmMmyeckas Kopposus, crnocobel 6opbbbl C HeR.

24. MpoTeKTopHas 3almTa OT KOPPO3nMN.

25. AHanus npnpoaHbIX BOA: I'Ip06ﬂeMbI onpeaeneHna MMKPOKOMIOHEHTOB MVIHepaﬂbHOI7I npumpoabl.

26. ﬂpo6neMb| aHaJIn3a Npon3BoACTBEHHbLIX CTOYHbIX BOA.

27. NpobnemMbl aHann3a NPON3BOACTBEHHbIX Fra3006pa3HbIX BbIBPOCOB.

28. AHanus no4s.: onpegesieHNe Makpo- U MUKPOKOMIMOHEHTOB.

29. AHanus BeLlecTB PaCTUTENIbHOTO N XXNBOTHOIO NMPONCXoXXOeHNA.

30. AHanus NULEBbIX MPOOYKTOB.

KOHTpoOsbHbIE@ BONPOCHI U 3aQaHUA O NpoBeneHus TeKyLliero KoOHTponsa

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

2. HanuncaHne opmyn BUHapHbLIX COANHEHWI MO CTENEHN OKUCTIEHNS anemMeHTa. OnpeneneHune
CTeneHn OKNCNeHNs 3NeMeHTa no opmyne.

3. PacyeTbl Mmacchl, 06beMa, KOIMYECTBa BELLECTBa M YMcaa YacTul.
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4. Pac4eTbl N0 XMMUYECKUM popMyJiaM N YpaBHEHUSAM.

5. OCHOBHbIe KnlacCbl HeopraHnyeckux sewecTts. Okcuabl. OcHoBaHUA. Kucnotel. Conu. CocTas.
HomeHknaTypa. CBONCTBa 1 NoJsiy4yeHue.

6. Peakuun coegnHeHmns, pa3noxxeHund, 3aMelleHnA, obmeHa.

7. Mepuognyeckunin 3akoH. Neprnoanydeckasa cucteMa XmuMmyecknx anemeHTos [.11. MeHgeneesa.

8. CTpoeHune aToMma.

9. XnmMmmnyeckas cBsa3b.

10. XapakTepucTnka sanemMeHTa No NoJIOXKEHUIO B I‘IepI/IOH,I/I‘-IeCKOIZ cncreme.

11. DneKTPOHHbIE KOHPUIYpaLMN aTOMOB B OCHOBHOM (HOPMaJibHOM) U BO36Y>XKAEHHOM
COCTOSIHUSAX.

12. Tun n cxema obpa3oBaHUSA XUMNYECKO CBSA3MN B BUHApPHbIX COeANHEHUNSX.

13. 3aKOHOMEPHOCTU NMPOTEKAHUSA XUMUNYECKOW peaKkLnia.

14. Pac4eT no TepMOXUMNYECKOMY YPaBHEHMUIO.

15. CKOpOCTb XMMUYECKOWN peaKkLunm.

16. Xnummnyeckoe pasHosecue, npuHumn Jle LWaTense.

17. OnpepeneHne KOMYECTBEHHOIO0 COCTaBa pacTBoOpa (MaccoBas 40/ PAaCTBOPEHHOIO BELLECTBA;
MOJISipHas, SKBMBAJIEHTHAA U MONANbHAA KOHLEHTPaLun).

18. PacyeTbl MO ypaBHEHUIO peaKLmMK C y4acTMeM PacTBOPOB 3a4aHHOIr0 COCTaBa.

19.PacTBOpPbLI 3/1EKTPOJINTOB.

20. YpaBHEHMs peakLnin B pacTBOPaX 3/1EKTPOSINTOB B MOJIEKYJIIPHOM U MOHHO-MOJIEKYJISPHOM
BUAE.

21. YpaBHeHUs ruaponvsa conen.

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

23. Tunbl KOMNekcoobpasoBaTenen n INraHoB, KoopAnHaLMOHHOE Ynucao. HomeHknaTypa
KOMMAEKCHbIX COeaNHEHUN,

24. OBP. dneKkTpoxmMmmnyeckme sBJeHus.

25. CocTaBnieHune ypaBHeHvu7| OKUNCNINTENIbHO-BOCCTAHOBUTEJIbHbIX peaKLu/u7|.

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

27. CxeMbl 3/1eKTPOJIN3a pacTBOPaA U pacnsaBa 3JIEKTPOJINTOB C MHEPTHLIM WU PACTBOPUMbBIM
aHOOOM.

28. Obwwme cBonCcTBa METAJIJIOB: TUMbI KPpUctTaninnyeCkmnx peweTok, XxmMmnyeckmne CBOMNCTBA.
XnMmyeckme CBONCTBa MeTasNI0B r1aBHbIX U MOBOYHbIX noarpynmn.

29. Koppo3us meTtannos n crocobsl 6opbbbl C He.

KoHTponupymowmne MaTtepmuasbl No gUCUNNITUHE

Bonpockl o teme: «OCHOBHbIE KJ1acChbl HeopraHn4ecknx coeanHeHNN»

1. OCyLLI,eCTBI/ITb npeppaweHmsa no cxemam, OCHOBbIBasACb Ha reHeTM4YecKon CBA3N mMexny
OCHOBHbIMU K/1laCCaMW HeEOPraHU4YeCKnx coeiHEeHWIA:

KOH - Cu(OH)2 - CuS04 - Cu(OH)2 -» CuO - Cu

Cu - CuO - Cu(OH)2 - CuO - CuCI2 - Cu(OH)2

Mg -» Mg(OH)2 -» MgO - Mg(NO3)2 -» MgO - Mg(OH)2

Zn - Zn0O - Zn(OH)2 -» ZnO - ZnCl2 » Zn(OH)2 —» Na2[Zn(OH)4]

Fe203 - FeCl3 - Fe(OH)3 —» Fe(NO3)3 - Fe203

Ca - Ca (OH)2 - Ca(HCO03)2 - Ca(N0O3)2 -» CaO - Ca(OH)2

Mg -» MgO - Mg(OH)2 -» MgS04 -» Mg(OH)2 - MgO

Al - AI(OH)3 - AI(NO3)3 - AI(OH)2NO3 - AI(NO3)3

.-:n:: ol
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NaCl - HCl -» MgCI2 - Mg(OH)2 - MgO

P - H3PO4 - Ca3(P0O4)2 - H3PO4 —» NH4H2PO4 —» H3PO4

Cu - CuO - CuS04 - H2504 —» ZnS04

S » H2S -» FeS -» H2S -» SO2 - SO3

P —» P205 » Na3P0O4 - Ca3(P0O4)2 —» H3PO4

2.HanuncaTb ypaBHEHMS peakunin HEMTpanmM3aLmnm, B KOTOPbIX MoJly4atoTCs cieaytolime Cou:
Na2CO3, NaHCO3, Na3P04, NaH2P04, Ba(NO3)2, AICI3, AI(OH)CI2, AI(OH)2Cl. Ha3BaTb 3Tu conu.

3.CocTaBuUTb QOPMYJibl COJEN MO Ha3BaHUAM: Cynbhua Kanusa, xnopug aurngpokcosmcmyTa(lll),
rngpokap6boHaT xenesa(ll), opTodocdaT bapus, rugpocynsgaTt xpomal(lll), amxpomaT HaTpus,
rngpoopToapceHaT bapusa, kapboHaT rMAPOKCOUNHKA, AnrngpodocdaT KanbLUns, rmgpocynbuT
MarHus, xnaopatT rugpokcoxpoma(lll), meTaapceHaT bapus.

4.HanucaTb peakunn HENTPaAN3aunn MeXny KNCA0TaMn U OCHOBaAHUAMMN, B pe3yJsibTaTe KOTOPbIX
nony4atoTca cnepytowme conn: Al2(S04)3, NiCO3, Fe(NO3)3, Mg3(P04)2, PbS, Li2S04. Ha3BaTb 3Tu
CONMN.

5.0npenennTb CTeNeHb OKUCIEHNS BCEX 2N1IEMEHTOB B coeanHeHmnsax: As205, NF3, KHS, Fe(OH)3,
H2Si03. 6. YcTaHOBUTb XapakTep okcmnaos: K20, Al203, Ca0, N203, CrO3, Mn0O2. Kakune u3
npuBeAEeHHbIX OKCUAO0B B3aMMOAENCTBYIOT C BOAON? HanncaTb ypaBHEHUS COOTBETCTBYHIOLLNX
peakuui.

7. HanncaTb hopMyibl OKCMAO0B, COOTBETCTBYOLWMX rugpokcngam: H3PO3, H25207, LiOH, Cu(OH)2,
Cr(OH)3. HanncaTtb hopMynbl rMapoKcnaoB, COOTBETCTBYOLWMX okcuaam: BeO, K20, Si02, Mn207,
CI20.

8. MpuBecTn ypaBHEHNS peakLni, foKa3biBalowme aMpoTepHble CBONCTBA OKCUAA LIMHKA.
MpuBecTn ABa NpuMepa ypaBHEHUI peakLunm HenTpanamsaumm.

9.HanuncaTb opmMybl coegnHeHNn: opTodocdopHas KucnoTa, rmgpokcnp xenesa(lll), kapboHaTt
HaTpus, cynbdaT antoMUHUSA, rmgpocynbdua 6apus.

10.Ha3BaTb conu, yKa3zaTb 3apadbl KAaTUOHOB 1 aHKUOHOB: Ca(NO3)2, Al2S3, LiHSO4, KH2PO4,
NH4CIO.

BOI'IpOCbI rno temMme: <<CTpO€HVIe aTtomMma n I'Iepl/lO,ﬂl/I‘-IeCKVIVI 3aKOH»

1. MoHATMe 06 aToMme.

2. CTpoeHue agpa. N3oTonbl.
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3. MpuHUMN KBAaHTOBOW MEXaHUKMK:

HeornpenesieHHOCTH,

OBONCTBEHHON npmnpoabl 3JIEKTPOHa;

KBaHTOBOW Heprmn,

HanMeHbLUEeN 3HEepPrmnn.

4. KBaHTOBbIE YMCJIA, XapaKTepPM3YoLLNe COCTOSIHME 3JIEKTPOHA B aTOME.

5. MHOr03N1eKTPOHHbIE CUCTEMbI: NpUHUMN Maynu, npasuno N'yHAa, npaBuio KneykoBCKOro.

6. 3anonHeHne /1IEKTPOHHbIX obosiovyek aTtoMmoB nepmop,vlquKoM CnNcrtembl.

7. NMepuognyeckunin 3akoH anemeHToB I.N.MeHaeneesa. lNepuoamnyeckas cMcTeMa Kak ectecTBeHHas
Knaccudunkauma 351ieMeHTOB.

hopMy/IMPOBKa 3aKOHa;

nepuvoasl, rpynnel, nogrpynnsl. 13mMeHeHue CBOWCTB 3JIEMEHTOB B nepunoaax n rpynnax.

XapakKTepucTuka s-, p-, d-anemMeHToB.

3Heprus noHmsauumn. CpoACcTBO K 3/IEKTPOHY. DNEKTPOOTPULLATESIbHOCTb

Mepa XNMNYECKON aKTUBHOCTMK 3/1IEMEHTOB.

Bonipockl no teme: «OCHOBHbIE MOHATUSA O XUMUYECKOUN CBSA3N»

1. MoHATME XMMNYECKOWN CBA3N.

2. MapameTpbl CBA3U:

- OJQHEpPrmsa Ce43n,

- ONMINHa CBA3WU,

- BaJIEHTHbIE YT Jibl;
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- pacnpeneneHune 3N1eKTPOHHON NIOTHOCTH.

3. CBoOWCTBa CBSA3MU:

HaCblILLIa€MOCTb;,

rmépunonsauns;

HanpaBJIEHHOCTDb;,

NnoNsipn3yemMocTb.

4. Tunbl cBA3N:

- KOBaJleHTHa4,

- NOHHaA,

- MeTaJuin4yeckasd.

3agaymn no teme: «CTPOEHME aToOMa U NepuoandecKni 3aKoH»

1. 3anuwunTe NOJIHYIO U KPaTKYIO 3JIEKTPOHHYIO (hOPMYJibl XUMNYECKOro 3/IeMeHTa, coaep kallero
25 3/1eKTPOHOB B 3/1IEKTPOHHOWN 060104Ke.

2. 3anuinTe NOJHYI0 N KPaTKYH0 3IEKTPOHHYO (hOpMYJibl XMMUYECKOr0 3/IeMeHTa, CoAep Kallero
38 3/71eKTPOHOB B 3/1IeKTPOHHON 060N04Ke.

3. 3anuLINTE NOJIHYIO U KPATKYH0 SNEKTPOHHY (POPMYbl XMMUYECKOro 3/1IeMEHTa, CoMlep Kallero
79 3N1eKTPOHOB B 3/IeKTPOHHOW 0b60os104Ke.

3anauu o teme: «llepnoandecknii 3aKoH 1 nepmoanydeckas cucrema [..MeHgeneesa»

1. PyKOBOACTBYACb TOJIbKO MOJIOXKEHNEM XUMNYECKOro 3/IeMeHTa B Nepuoanyeckon cucteme,
HanMWNTe KPaTKYI M MNMOJIHYIO 3JIEKTPOHHbIE (DOPMY bl CrieAyoLwWwmnX 3n1emMeHToB: Ne54, Ne26, Ne68.

2. PacnonoxuTe B psA4 No BO3pacTaHMIO a)aTOMHbIX paanycoB, 6) a1eKTpooTpuuaTeIbHOCTH,
B)MeTaNIM4eCcKNX CBOUCTB crieaytouime anemeHThl: S, Se, Te, Po.
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3. [lainTe XxapaKTepUCTUKY NpeasioXXeHHOro 3JeMeHTa no cseayoueMy niaHy:

l1aH xapakTePUCTUKN XUMUYECKOIro 3J1IEMEHTA U €ro CcoeaAnHEHNN Ha OCHOBE AaHHbIX CTPOEHUA
artoma:

1. XMMn4eCcKnin CMMBOJ N Ha3BaHUe anieMeHTa. OTHOCUMTEeNbHasA aToOMHasa Macca. ATOMHbIN
(NnopsaKoBbIN) HOMEP.

2. CTpoeHue aToMa XMMNUYECKOro 3J1IeEMEHTa:

a) 3apsa agpa aToma, YMC0 NPOTOHOB, YACNIO HENTPOHOB Hanbosiee yCTONYMBOro,
pacnpoCTPaHEHHOro U30ToNa;

6) obuiee YNCNO 3NEKTPOHOB;

B) 3/1€KTPOHHas popmMyna;

) BaJI€HTHbIE 3J1EKTPOHbI.

3. NonoxxeHne sanemeHTa B lNepnoanveckom cucteme:

a) Homep nepuoga v rpynnbl;

6) rnaBHas uny noboyHas noarpynna.

O6ocHOBaTb MoNOXKeHUe 31eMeHTa B Nepruoanyeckon cucteme.

4. CBONCTBa aTOMa 3J/IeMeHTa:

a) MeTa/lJZIn4ecKmne uian HemeTanan4yeckune;

6) BoCcCTaHOBUTESIbHbIE NN OKUCJINTENIbHO-BOCCTAaHOBUTESIbHbIE (COCTAaBUTb YpaBHeEHWA npoueccos
OKUWUCNIEHNS NN BOCCTAHOBJIEHUA N OKUCIEHNS);

B) OMpPenennMTb BCE BO3MOXXHbIE BaJIEHTHOCTU U CTEMEHUN OKUCEeHUS: rpadnyeckoe nobpaxkeHue
BaJIEHTHOrO C/1051 B HOPMaJlbHOM U BO3OY>X1€HHOM COCTOSHUSX.

3agayun ro teme: «OCHOBHbIE MOHATUS O XUMUNYECKOUN CBA3N»

1. OnpepenuTe CTENeHN OKUCJIEHNA KaXK40ro 3/ieMeHTa B cnefyoLlnx Monekynax n noHax:
K2Cr4013 (TteTpaxpomaT Kanus), H4Re209, Ca3(P0O4)2; NalO0W12041 (aunapasosibdpamMaT-NoH);
(Mn0O4)-; (W7024)60 (napaBonbdpamaT-noH). ObpaTnTb BHUMaHMe Ha pacyeT B NH4ANO3
(paccymTaTb oTAENbHO MOH (NH4)+ 1 (NO3)-. U306pa3uTte CTpYyKTYpHble (hOpMYJibl AaHHbLIX MONEKY
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N NOHOB.

2. OnpepenuTe, Kakme CTENEeHN OKMUCIEHNS BO3MOXXHbI A1 repMaHus. NMokaxnte nx obpasosaHue.
OnpepennTte, Kakne n3 cteneHen okncneHns byayt Hanbonee ycTonymebl: a) 419 SNE€KTPOHHO-
B036y>XAEHHOro cocTosiHMSA; 6) 019 OCHOBHOIMO COCTOSIHMSA.

3. NokaxknTe, B Kakux n3 npmeeneHHbIx Mmonekyn (CsCl, SO, 02) xumunyeckasn cBa3b bypeT: a)
KOBaJIEHTHOW HemnonsapHoun; 6) KoBaseHTHOM NOAAPHON; B) MOHHON. O6OCHYNTE CBOM OTBET.

Bornpochkl 1o Teme: «3HepreTuka u KUHeTUKa XUMUYECKNX MPOoLIeccoB. XMMUYECKOE PaBHOBECUE»

I. Obwire 3agayum No TepMoanNHaMumKe.

Ons o4HOM U3 HMXXEeNpPUBEAEHHbIX CUCTEM paccynTanTe Tennoson adekT peakunm AHO,
n3meHeHwmne s3HTponun ASO n sHeprum Nbbca AGO (CTaHAapPTHbIE 3HAYEHUSA SHTANbLNUN
obpa3oBaHuMS, SHTPONUN CM. B CMIPaBOYHOM nocobun).

CpoenanTe BbIBOA:

- 9K30TEPMUYECKOW UM SHAOTEPMUYECKOI ABIAETCS 3Ta peakuus,

- 4eM BbI3BaHO N3MeHeHNe 3HTpOonnn,

-YKa>XXnTe BO3MOXXHOCTb CaMOINMpPOnU3BOJIbHOIO NpoTeKaHMAa peakunm B NpaAMOM HalpaBJ1eEHUN B
CTaHOaApPTHbLIX YC/TIOBUAX:

a) CS2(k) + 302(r) = CO2(r) + 2502(r)

6) 4NH3(r) + 302(r) = 2N2(r) + 6H20(r)

B) CO(r) + H20(r ) = CO2(r) + H2(r)

r) C(rpacuT) + 2H2(r) = CH4(r)

) 2502(r) + 02(r) = 2503(r)

e) 2H2(r) + 02(r) = 2H20(X)

X) A1203(K) + 3502(r) = A12(S04)3(K)

3) 2C2H2(r) + 502(r) = 4C0O2(r) + 2H20(r)
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Il. 3ama4m Ha pacdéT TensoBbiX 3 HEKTOB.

1. YunTtbiBaa TepmMmoxmMmyeckoe ypaBHeHne C(k) + 02(r) = CO2(r); AH = - 412 k[Ox, onpenenuvTe,
Kakas Macca yrjepoa coX»eHa, ecsv Bblaennnocb 206 kX TensioTb?

2. Mpwn B3anMoAencTBMM 2 N Xaopa C BOAOPOAOM BbiaenseTcs 16,4 k) TennoTel. Onpenennte
TennoTy obpa3oBaHNS XJI0POBOAOPOLA.

3. Mpw pa3znoxxeHun 1 monb CaCO3 Ha okcnabl nornowaetca 180 kO TennoTel. OnpepenuTe,
Kakon 06beM yrnekucnioro rasa (H.y.) BblAeINTCS, ecan Npu 3ToOM nornoTunaocbk 90 kXK.

4. Onpepenute TersioTy obpa3oBaHns 1 monb cynbduaa unHka (ZnS), ecnv npm B3anMoaenCcTBUm
13 r ymHKa ¢ cepon Bblgennnoch 40,2 KI>XX TenaoThl.

5. icnonb3ys TepMoxmmmyeckoe ypaBHeHne H202(xx) = H20(x) + 0,502(r); AH= -98,8 k[«
BbIYMC/INTE KOJIMYECTBO TernJa, KOTOpoe BblAeNNTCSA Npu pasnoxxeHun 1 kr H20(k).

6. Mpn pasnoxxeHnn 2 MoJib HUTPaTa MarHNa Ha oKCua MarHus, okcug asota (IV) n kncnopopn
nornowaetcs 510 k>x TennoTel. ONpegennTte, Kakon obbem kucnopoaa (H.y.) BblAENNACS, eCnn
nornotuiocb 102 KO>X TenaoThbl.

7. Mpu oxuraHnm rpacuTa obpasosasca okcupg yrnepoga (V) macconm 8,86 r. Belancnnrte TensoTty
obpazoBaHusa CO2 M3 NPOCTbIX BELLECTB, Y4UTbIBAsA, YTO Tennosoun ahdekT peakuymum AH= -79,2
KIXK.

8. Mpwn obpaszoBaHUN N3 NpocTbix BewecTs 10 r xnopuaa xpoma (lll) Boiaennnock 35 KO>X TennoThl.
CocTaBbTe TEPMOXUMUNYECKOE YPaBHEHME peaKLnn.

9. Mo TepMmoxmMmuydeckomy ypaBHeHuto 2NH3(r) = 3H2(r) + N2(r); AH= -92 kK[>X BblYUCAnNTE
KOJINYeCTBO TEMJIOThl, KOTOPOE HEOOXOAMMO ANA Pa3sioXKeHUs 5 Mob aMMuaka.

lll. 3apa4n Ha pac4éT aHeprum N'mbbca.

Ha pucyHke 1 nokasaHa 3aBUCUMMOCTb AG psifa peakuuin oT TemnepaTypbl. M0/1b3ysCb PUCYHKOM,
obbsAcHUTE:

1. Kakmne TemnepaTypHble yC/10BMSA HeobXxoanmbl Ans cMHTe3a okcuaa a3oTa (II) NO n3 npocTbix
BeLlecTB?

2. Bo3mMoxxHO 5in obpa3oBaHme okcmnaa azoTa (IV) NO2 n3 npocTbix BewwecTs?

3. Mpu Kaknx TemnepaTypHbIX ycioBuax obpasyetca okcna Ag20 13 NPOCTbIX BewecTs?

4. MNpn KakKNx TemnepaTypHbIX YCN0BUAX oKcna cepebpa Ag20 pa3saraeTcs Ha NPOCThie BellecTBa?
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5. 0Na KakKnx U3 NMpuUBEAEHHbIX HA PUC. PeakKL M NOBbILLEHWE TeMnepaTypbl 6naronpnaTcTByeT nX
npoTeKaHuwo?

6. Ha obpa3oBaHMe KaKOro BeLecTBa M3 NPOCTbIX BELWECTB TeMMepaTypa NPakTUYeCcKn He BINSeT?

7. Kakasa TemnepaTtypa 500 K unmn 1500 K Hanbonee 6naronpmuatHa Ana obpasoBaHMs okcnaa
yrnepogaa (I1) CO n3 npocTbiX BEW,ECTB?

Puc. 1. 3aBucumocTtb AG OT TeMnepaTypsbl.

IV. 3apayn Ha npasuno BaHT-INodda.

1. OnpenennTe, Ha CKOJIbKO FPaflyCoB C/ieAyeT MOBbLICUTbL TEMMepaTypy, YTOObl CKOPOCTb peaKkLnm
BO3poOC/sia B 8 pa3, ec/in TemMrnepaTypHbIN KO3(MDULMEHT peakLinn paBeH 2.

2. TemnepaTypHbI KO3 HNLMEHT peakunn paBeH 2. Ha CKONbKO rpaaycoB Haao NOBbICUTb
TemnepaTypy, 4Tobbl CKOPOCTb 3TON peakuun Bo3pocsa B 16 pas?

3. CKopocCTb Xxummyeckon peakuum npm 50 °C coctasnsdeT 5 mosnb/n-c. OnpegennTte ee CKOPOCTb Npu
100 °C, ecnu TeMmnepaTypHbIN KO3 dnumneHT paBeH 2.

4. OnpepennTte TeMnepaTypHbIA KO3PPULMEHT peakumnm, ecam npu nosbILLEHU TeMnepaTypbl Ha
30 °C CKOpOCTb XMMNYECKOWN peaKLun Bo3pocia B 64 pasa.

5. Mpwu nosbilweHnn TemnepaTypbl Ha 20 °C CKOPOCTb peakumm Bo3pocsa B 9 pas. Yemy paBeH
TeMrnepaTypHbI KO3 PULMEHT N BO CKOJIbKO pa3 yYBENYUTCHA ee CKOPOCTb Mpu NOBbIWLEHNN
TeMmnepaTypsbl Ha 30 °C?

6. Mpu TemnepaType 30 °C peakuma npotekaeT 3a 25 MuH, npu 50 °C - 3a 4 MuH. PaccuntanTe
TeMnepaTypHbI KO3 PNLUNEHT CKOPOCTU peakuunn.

7. Mpwn 20 °C ckopocCTb peakumn paBHa 0,04 monb/n-c. Onpegennte CKOPOCTb 3TOM peakumu npu 40
°C. TeMmnepaTypHbIN KO3PPULNEHT CKOPOCTU peakLnm paBeH 3.

8. OnpenennTe, Ha CKOJIbKO rpafycoB CnefyeT NoBbICUTb TemMnepaTypy, 4HTOObl CKOPOCTb peakuunm
BO3pocCsia B 16 pa3s, ecsin TemnepaTypHbIA KO3 MULIMEHT CKOPOCTU peakLmn paBeH 2.

9. Peakuusa npun TemnepaTtype 30 °C npoTekaeT 3a 10 MUH. BblH4ncnnTe, 3a CKOJIbKO BpEMEHM
3aKOHYUTCS 3Ta peakumsa npu 60 °C, ecnim TeMnepaTypPHbIN KOIPPULMEHT CKOPOCTU peakunum paBeH
3.

10. BblYncanTe, Kak U3MEHUTCS CKOPOCTb PeakLun NMpu NOHMXEeHUN TeMnepaTypbl Ha 20 °C, ecnn
TemMnepaTypHbIN KOIPPUUMEHT CKOPOCTM peakLnm paBeH 3.

V. 3aga4n Ha onpeseneHne CKOPOCTU peakLuu.,
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1. WcxoaHble KOHUEHTpauUun pearupyrowmx sewects B cucteme 2NO(r) + 02(r) & 2NO2(r) bbinun
paBHbl (Monb/n): C(NO) = 0,8; C(02) = 0,6. Kak U3MEHNTCHA CKOPOCTb peakuun, eciam KOHUEHTpauuto
Kucnopogda ysenndnTtb o 0,9 mosb/n, a okcuaa asoTta — 40 1,2 monb/n?

2. OnpenennTe, BO CKOJIbKO pa3 U3MEHUTCS CKOPOCTb peakummn 2A + B = A2B, ec/in KOHUEHTpaLuio
BewecTBa A yBe/IMYNTL B 3 pa3a, a KOHLEHTpaumio BewecTsa B ymeHbLWNTL B 2 pa3a.

3. Kak N3MeHWNTCS CKOPOCTb PeaKLUi, NPoTEeKALWNX B MPSMOM HaNpaB/I€HUM C y4acTUEM
ra3o06pa3sHbIX BELLLECTB Npu YBENYeHUN B 2 pa3a: a) AaB/eHNsA B peakLMOHHOM cocyne; 6) obbema
peakLVOHHOW CMeCcu 3a CYeT BBeAEHUS MHEPTHOrO rasa.

4. Kak Hago M3MeHNTb gaBieHune, 4Tobbl ckopocTb peakumm CO(r) + H20(r) « CO2(r) + H2(r)
yBenu4unaco B 36 pas?

5. Kak U3MeHUTCS CKOPOCTb Xummn4eckon peakumm 2NO(r) + 02(r) & 2NO2(r) ecnn: a)
KOHLEHTpaumo okcuaa asoTa (ll) ysennuuTb B ABa pa3a; 6) o06beM cuctembl yBennynTb B 2 pasa?

6. Bo CKONIbKO pa3 M3MEHSATCSH CKOPOCTM NpsiMoin 1 obpaTHoM peakumn B cucteme C12(r) + 2HI(r)
12(k) + 2HC1(r) ecam ymMeHbWNTb AaBJIEHNE B CUCTEMe B 2 pa3a?

VI. 3agayn Ha XMMn4eckoe paBHoOBecCHKe.

Ons NnpuBefeHHbIX HNXKe PaBHOBECHbLIX CUCTEM COCTaBbTE BbIPa)K€HUS CKOPOCTEN NPSAMON 1
obpaTHOWN peakunin U KOHCTaHTbl XMMUYeCcKoro paBHoBecusi. O6bACHUTE, U3MEHEHNEM KaKUX
napameTpoB (TemMnepaTypa, AaB/eHNe, KOHLEeHTPaLUmMs NCXOOHbIX BELWLECTB U KOHLLeHTpaums
NPOAYKTOB PEAKLNN) MOXKHO CMECTUTb XMMMNYECKOe PpaBHOBECHE C LIeSIblo YBEIMYEHMS BbIXoAa
NPOAYKTOB peakumn. OTBET MOTMBMPYMTE Ha OCHOBaHUK NMpuHUMna Jle LaTenbe.

1. N2(r) + 02(r) & 2NO(r); AHO >0

2. N2(r) + 3H2(r) & 2NH3(r); AHO <0>

3. H2S(r) + 12(r) & S(k) + 2HI(r); AHO >0

4. 2N2(r) + 02(r) & 2N20(r); AHO >0

5. CO(r) + H20(r) & CO2(r) + H2(r); AHO <0>
6. 2NF(r) + 3H2(r) & 6HF(r) + N2(r); AHO >0
KOHTpO/IbHbIE 3a8aHUA:

1. Bulyncnntb TennoTy cropaHmsa CO B kI)x/M3. a3 cogepXnt 10% Heropro4nx npuMmecen.

.-:n:: 1 .
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2. PaccuntaTtb B KIO>K/MOJSIb U3MEHEeHMe 3HTasbnnum ha3oBoro nepexona.

H20(kp) ® H20(x), H20(r) ® H20(x).

3. Bel4nucnAuTb TennoTy cropaHnsa rasa B k>x/m3, coctoswero ns 40% CO k 60% H2 npwu
HOpPMaJibHbIX yCN0BMAX. Boga obpasyeTtcs B ra3oobpa3HOM COCTOAHUN.

4. Bbl4NCANTb TENIOTY cropaHnsa cepbl B KIK/Kr. NMpumecn coctaBnatoT 15%.

5. BelyucnnTbe TennioTy pa30BOro nepexona rpaura B asiMas, ecsim NU3BeCTHO, 4TO CTaHaapTHas
3HTanbnusa obpasoBaHusa CO2 us rpacduTa paBHa: DH06p. = - 393,5 k[>X/Mob, CTaHAapTHAA
3HTanbnus obpasoBaHusa CO2 13 anmMasa paBHa: DH°06p. = - 395,4 k[>x/Monb

6. PaccyntaTb KanopumMHOCTbL Tonanea B KO)x/M3, cocTosuwero n3 60% CO n 40% SO2.

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

8. Mpwn Kakol TemnepaType HAaCTYyNUT TeEpMOAMHAMUYECKOoe paBHOBECKE B CUCTEME:

CuO(kp) + H2(r) ® Cu(kp) + H20 (k)?

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

OI'IpeJJ,eJ'II/ITb npnHUMNMaJibHYO BO3MOXHOCTb eé NMPOoTeEKaHNA NPU CTaHAAPTHbLIX YCJIOBUAX 1N NMPpK
500° C.

10. CkonbKo Tenna BblgennTca npu cropaHnm 38 r CS27?

CS2(r) + 302(r) = CO2(r) + 2502(r).

3agayun no temam «OCHOBbI XUMUYECKON KUHETUKN. XMNYECKOE paBHOBeCmne»

1. CkopocTb peakuunn npu Temnepatype 60°C paBHa 1 MoJib//. BblHUCANTE CKOPOCTb 3TOW peakLmn
npu 30°C, TeMmnepaTypHbIN KO3 duUumMeHT paeH 3.

2. Ha CKoIbKO rpaflyCoB HY>XHO YBEINYUTb TeMnepaTypy, 4Tobbl CKOPOCTb peakLumm Bo3pocia B 27
pa3? TemnepaTypHbI KO3DPDULMEHT paBeH 3.

3. Mpu TemnepaTtype 30°C peakuunsa npotekaeT 3a 25 MuHyT, Npm 50°C - 3a 4 MUHYTHI. PaccynTaTb
TeMnepaTypHbI KOIDDULIMEHT.

4. BO CKONIbKO pa3 HY>XXHO YBEMYNTb KOHLEHTPALINI0 BOAOPOAa, YTOObLI CKOPOCTh peakuum Mexxay
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BOJOPOJAOM N NOOOM BO3pPOCsa B 3 pa3a?

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

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

6. BO CKONLKO pe3 YBEJIMYNTCA CKOPOCTb peakLmu npun NoBbiLLeHun TeMmnepaTtypbl oT 150°C go
200°C, ecnu npu NnoBblleHUK TeMnepaTypbl Ha 10°C CKOPOCTb peakuunm yseanymnack B 3 pasa?

7. Npu TemnepaTtype 20°C peakLmsa NpoTeKaeT 3a 2 MUHYTbl. KakoBa MNPOAO/IKUTENbHOCTb 3TON
peakumn npu a) _Temnepatype 0°C, 6) Temnepatype 50°C? TemMnepaTypHbIN KOIPDULINEHT paBEH
2.

8. KoHLeHTpauunsa pearmpyowmx Bewects B cucteme H2(r)_+I12(r)® 2HI(r) ymeHbwwunacos B 1,5
pa3a. Bo CKONMbKO pa3 yBean4naacb CKOPOCTb peakummn?

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

N2 + 02 ®2NO.

10. Kak U3MeHUTCA CKOPOCTb peakuun npu yesennyeHun temnepatypsl oT 0°C o 100°C?
TeMnepaTypHbIN KO3(hPMUMEHT paBeH 3. [lepBoHaYadbHasa CKOPOCTb peakuun paBHa 5 Mosb/.

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

2502 + 02 ® 2S03 + Q, DH_< 0;

4HCI + 02 ®2CI2 + 2H20 + Q, DH < 0;>

2H20 ®2H2 + 02 -Q7?

12. B KakoMm HanpaBJIEHNN CMEeCTUNTCA paBHOBeCHE B CUCTEMaX

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

N2(r) + 02 ®2NO(r), DH = 18 k[);

CO2(r) + C(TB) ®2CO(r) -Q

a) npun NOoBbILLIEHUWN NaBNEHUA,

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

r) OpY YMEHbLIEHNN KOHLUEHTPaLMK pearnpyouinx seuecTts?

3agayqu rno Teme: «PacTBOpPbI U MX XapaKTePUCTUKa»

1. CKkosibkO MUNINANTPOB 85 % pacTBopa CepPHON KNCNOTbI C MJIOTHOCTbLIO 1,77 /M HY>XHO B3ATb
onsa npurotosnennsa 12 n 10 % pactBopa € nAoTHOCTbO 1,066 r/mn?

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

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

4. Ha CKONbKO rpaflyCoB U3aMeHseTcd t3amMmep3aHua 1 tkuneHmns pacteopa sTuneHramkonsa C2H602,
cogepxawero 8 100 mn Boabl 4 mona?

5. CkonbKo rpaMmmoB 3TuseHrnmkons C2H602 Hafgo pacTBopUTb B 5 11 BoAbl, 4TOObLI pacTBOp
3amep3an npu - 20 °C?

6. Kakne u3 nepevyncineHHbIX BelecTB ABAAKTCA CUIbHBIMU 31€TPOINTaMI: Tngpokcna Mmean,
CaXap, YKCyCHaa KNCJI0Ta , COJIdHada KNCNoTa, r’mapokKcng Kain4, CyJ'Ibql)aT KalbUna, HUTpaT mtna?

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

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

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

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

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

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

3aga4yu ro teme: «KoMrjieKCHble COeaNHEHUNST»

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

NaF + AIF3 ®

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

4. HanucaTb ypaBHEHME ANCCOLMALMN KOMMJIEKCHOrO COeAMHEHUS U Bblpa)keHne KHecT.:
[Ag(NH3)2]Cl.

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

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

BapunaHT 1.

1. Buibepute hopMynbIKpUCTannornapaTos:

1. K2S03 2.5n(NO3)2- 20 H20 3. NaOH 4. BaS5-6H20

2.Xopollo pacTBopuMbIB Boae:(16)

1. AIPO4 2. NaOH 3. AgNO3 4. CuS

3.HepacTBOpuMbI B BOLeE:

1. HNO3 2. Cu(OH)2 3.Zn(NO3)2 4. HgS

4.®opmMmyna gnasa onpenesieHUs MacCoBon oMBeLLecTBa:

I1.m=V/p 2.C=n/V 3. m(B-Ba) = m(p-pa) - m (Boagbl) 4. w = m(B-Ba)/ m(p-pa)

5.CDopMyna ana onpeneneHna MO)'IFIpHOVI KOHUEHTpaunmneellecTBa:

1. m(p-pa) = m(B-Ba) + m(Bogbl) 2. m=p-V 3. w=m(B-Ba)/ m(p-pa) 4.C=n/V

6.B pactBope conm maccon 150 rc maccoson gonen sewectsa 10 % Macca conum paBHa:

1.15r 2.10r 3.75r 4. 5r

7. JononHuTe npeaioxXeHus:

1. PacTBOpbLI — 37O ...

2. T'mppaTHyto Teoputo pacTBopoB pa3zpaboTan 1887 rogy ...
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3. 'mpgpaTtsl - 3TO ...

4. KoathpuumeHT pacTBOPMMOCTU MoKas3biBaeT ...

5. HacbIWEHHbIN pacTBOp - 3TO PacTBop, ...

6. Mo arperaTHOMY COCTOSIHUIO pacTBOpPbI ObIBAIOT ...

BapunaHT 2.

1. BoibepuTte hopMynbikpUCTanaornapaTos:

1. Na2504+. 10 H20 2. BaCl2 3. Mg(OH)2 4. CuS04-5H20

2.X0poLLOo pacTBOPUMbLIB BOLE:

1. H2S04 2. Cr(OH)2 3.FeSiO3 4.KOH

3.HepacTBOpuMbI B BOLE:

1. BaSO4 2. Cu(NO3)2 3. MnS 4. ZnCI2

4 .®opMyna gna onpeneneHus MOJ'IFIpHOI7I KOHUEeHTpaunmneellecTBa:

I.m=V/p 2.C=n/V 3. m(B-Ba) = m(p- pa) - m (Boasbi) 4. w = m(B-Ba) / m(p-pa)

5.®opmMyna ansa onpenesieHNa:MacCoBon O0MBeLLeCTBa:

1. m(p-pa) = m(B- Ba) + m(Boanbl) 2 m=p-V 3. w = m(B-Ba) / m(p-pa) 4.C=n/V

6.B pactBope conm maccon 250 rc maccoson gonen sewectsa 10 % mMacca conum paBHa:

1.15r 2.10r 3.75r 4.25r

7. donosHnTe npeaioxeHus:

1. PacTBOpuTENnb — 370 ...

2. PacTBOpeHMe - 3TO
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3. C noBbilWeHeM TeMnepaTypbl PaCTBOPUMOCTD ...

4. M'mppaTtauunsa - 3To

5. HeHachbllLEHHbI pacTBOp - 3TO PacTBop, ...

6. MpumMep razoobpasHoro pacTeopa - 3TO...

3TaszIoHbl OTBETOBK TEeCTOBOMY 3aQaHUIoO.

BapunaHT 1.

1.23

2.2,3

3.2,4

5.4

6.1

7.[ornosHnuTE nNpenioXeHus:

1.PacTBOpPbLI - 3TO OAHOPOAHbIE CUCTEMbI, COCTOSALLNE U3 PACTBOPUTENS U PACTBOPEHHOrO BELLIEeCTBa.

2. T'mppaTHyto Teoputo paspaboTtan B 1887 roay O. N. MeHaenees.

3.F|/|,u,paTb| - 3TO BelleCTBa NepemMeHHOro cocrtaBa, OﬁpBBOBaHHbIe MOJIEKY/1laMU BOAbI N
pacTBOpEHHOro BeLleCTBa.

4 . KoahhnuMeHT pacTBOPUMOCTM NOKa3blBaeT MacCy pacTBOpeHHOro seuwectsa B 100 r
pacTeBopuTens.

5.HacbIlWEHHbIN PacTBOP - 3TO PACTBOP, KOTOPLINA COAEPXUT MaKCMMalbHOE KOJINYECTBO
PacTBOPEHHOr 0 BELLEeCTBa NPV OaHHOM TeMnepaType.

6. Mo arperatTHoMy COCTOAHWUIO PaCTBOPLI 6biBalOT XUOKNe, TBepAable N F83006p33Hble.
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BapunaHT 2.

1.1,4

2.1,4

3.1,3

6.4

7.[onosHNUTe NpenioXeHus:

1. PacTBOpUTESIb — 3TO KOMMOHEHT pacTBopa, NpeobnanatoLmin no obbemy n macce.

2. PacTBOpeHMe - 3TO NpoLLEecc B3aMMOOENCTBMA PAaCTBOPEHHOMO BeLLLeCTBa C pacTBOPUTENEM.

3. C noBbIWeHnem TeMnepaTypbl PaCTBOPUMOCTb MOBbILLAETCA.

4. r'mapaTauns - 3To B3aMMOLeNCTBME pacTBOPEHHOro BellecTBa C BOOOMN.

5. HeHacbILEeHHbIN PacTBOP - 3TO PACTBOP, B KOTOPOM MOXXET pacTBOPUTLCS eLle Kakoe-mbo
KOJINYeCTBO BellecTBa.

6. Mpnmep raszoobpasHOro pacTteopa - 3TO BO34AYX.

3agayu rno teme «OKNCIINTEJIbHO-BOCCTAHOBUTEIbHbIE rnpouecchbl N NX XxapakKtepncTtmnka»

YpaBHATb peakunm MeTo40M 3JIEKTPOHHOro 6anaHca, onpeaesnTb Tun OBP.

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

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

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

4. K + H2504 (koHu.) ® K2504 + H2S + H20
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5. K+ HNO3 (pa36.) ® KNO3 + NH4NO3 + H20

6. MNnO2 + HCI ® MnCI2 + CI2 + H20

7.Zn + H2504 (koHu,.) ® ZnS04 + SO2 + H20

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

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

10. KJ + KMnO4 + H2504 ® )2 + K2S504 + MnS0O4 + H20

Bonpocel ro Teme: «CyLIHOCTb rMApon3a n ero KoJm4eCTBEHHbIE XapaKTEePUCTUKN»

1. O 4éM cBMaEeTEeNnbCTBYET U3MEHEHME OKPACKN JTaKMYyCa B paCTBOPaxX HEKOTOPLIX CONen?

2. B 4éM npuymHa n3MeHeHus oKpacku nakmyca B pacTBopax kKapboHaTa HaTpusa n xaopuaa
antoMnHmnAa?

3. MpnBeanTe NpnuMepbl CoNen, NOABEPrarLWmMXCa rnaponmsy 1) Nno KaTUoHy; 2) No aHUOHY; 3) no
KaTUOHY 1 aHNOHY.

4. NprnBepuTe NpPMMepPbI COJIeR, KOTOPbIE HE MOTYT CYLLLEeCTBOBaTb B BOAHOM pacTBOpE.
5. MpuBenunTe NpuMepbl COJIE, KOTOPblE HE NOABEPraloTCa rMAPONN3Y.

6. Kakylo cpeay MMeloT pacTBOpPbI cneayrowmx conen: 1) cynbdaTa HaTpus; 2) HUTpaTa aMMOHUS; 3)
xnopunaa Kanus; 4) cynspuaa Hatpus; 5) kapboHaTa HaTpua? Hanuwnte ypaBHEHUS TMAPON3a
conen.

7. MOXXHO N B pe3ynbTaTe B3aUMOAeNCTBUA pacTBOPOB KapboHaTa HaTpus 1 xnopuaa xpomal(lll)
nony4nTb cynbcug xpoma(lll). Jante o60CHOBaHHbLIN OTBET.

8. MO>XHO 11 C NOMOLLbIO MHAMKATOpPa JlJakKMyCa pas3indnTb pacTBOpPbl: 1) HATpaTa ajlloMUHUS,
CunMKaTa HaTpusa U cynbdaTa Kanua; 2) xnopuaa bapus, kapboHaTa HaTpua n gocdaTa Kanus; 3)
HUTpaTa Kanus, cynbdaTa HaTpua n cynbduaa kanma? Jante o60CHOBAHHbLIN OTBET.

9. Kakune rnpoueccbl OTHOCATCA K peakuusam rmgponmsa?

10. OnpenennTe, Kakue N3 yKasaHHbIX COME NOABEPraloTCs FNMAPOn3Y, U Kakas hopMa rmaponmsa
(npocToi, CTYNeHYaThIl, NOJHbLIN) UMEEeT MeCTO B KaXK[A0M KOHKPETHOM CJly4ae:

a) K2C0O3, 6) Na2S, B) FeCl3, r) NH4ANO2, p) Al2S3, e) KCl.
.-:n:: #E-.
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HanuwunTe NoHHbIE N MONEKYJISPHbIE YPaBHEHWS COOTBETCTBYOLMX peakunin. Onpenenute
peakuuto cpeabl.

11. Kakyto peakuuio cpelibl UMeT PacTBOPbI C/IEAYIOLNX CONE:

a) NaNO3, 6) NH4CNS, B) NaCN, r)CuSO4, p4) NH4NO3?

Ob6bsaAcCHUTE APUNYNHY N HannwnTe NOHHbIE U MOJIEKYNIAPHBbIE YPaBHEHNA COOTBETCTBYHOLWNX
peakuuin. YKa>kute cnydyam n opMmy rugposmsa.

12. OnpepennTte, Kak CMeCTUTCS paBHOBeCME B peakummn rmaponmsa cysabdaTta Xpoma npu
npubasneHun: a) KNcnoThbl, 6) Wweno4du, B) cynbdaTa HaTpuUS, ) KapboHaTa HaTpus, A)xnopuaa
LMHKaA.

13. O6BbACHUTE NOHATUSA KOHCTAHThLI U CTENEHU rMaponmn3a. Kakne akTopbl BAUAIOT Ha CTeMNeHb
rmaoponausa?

14. OnpepennTe, Kakas U3 yKa3aHHbIX COJIeN rnaponunsyeTtcsa B 6onblLUEN CTeneHn:

a) Na2S mnm Na2S03, r) CuSO4unm CuS0O3, 6) FeCl3unum FeCl2, pn) NH4CN mnnmn NH4CNS, B)
ZnCl2nnn CdCI2, e) Na2S wanm Na2CO3.

15. Bbl4ncanTe KOHCTaHTY rnaponmsa propmaa Kanms, onpenenmre CcTeneHb rmapoamsa 3Ton Conm
B 0,01M pacTBope n pH pacteopa. (KHF=7-10-4). OteeT: 0,14-:10-10; 3,7; 4-10-5; 7,6.

16. Mpwn cnmBaHum BogHbIX pacTBopoB AICI3n Na2S obpa3yeTcs ocafgok rugpokcnaa aJloMUHUA n
BblgenaeTcsd ra3. Hanvuwmnte MonekynsspHoe n NOHHO-MOJIEKYJIIPHOEe YpaBHEHNA COOTBETCTBYOLLEN
peakunn. Kak gokasaTb, YTO B 0CaKe rmapokKcu aJtoMUHUSA, a He cynbhpua?

17. OnpepennTte COOTHOLIEHNE KOHCTAHT U CTENEHW rMApoamn3a Cynbduaa HaTpma s Nnepson u
BTOPOW cTyneHen. MiaMeHeHneM KOHUEHTpaumnm MoXXHo npeHebpeys (,). OTBeT: 6-:106, 2,45-103.

3anayu rio Teme «371EKTPOJIN3 PaCTBOPOB U pacrijiaBos»

1. CocTaBUTb CXEMY 3JIeKTpoM3a pacTBopa ZnS0O4: a) c yrosbHbIM aHoaoM, 6) C MeaHbIM aHO40M.

2. |-|O‘-IEMy LenoYHble MeTaslJlbl HEJIb34 NMONYHNTb 3JIEKTPOJZIN30M PpaCTBOPOB UX conen? OTeeT
MOTMBUPOBATb MPMNMEPOM 3J1IEKTPOJIN3a PaCTBOPOB.

3. CocTaBuTb CXeMy 31eKTposin3a pacTeopa u pacnnasa MnCl2.
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4. CoCTaBUTb YpaBHEHMSA NPOLECCOB, NpoTeKatlowmnx npu snektponnise pacnnasoB NaOH n NiCl2 ¢
HepacTBOPUMbIMU 3IEKTPOAAMMU.

5. CocTaBnTb CXxeMbl 31eKTposin3a BoaHbIX pacTeopoB HCl n Pb(NO3)3 ¢ »xenesHbiM aHOLOM.

3anayv ro Teme «Koppo3vsi MeTaslsioB»

1. Kakue npouecchl MONAyT Ha 3N1eKTpoAaXxX rasibBaHNYECKOro 31eMeHTa NPu KOPPO3Un XKEeNe3Horo
JINCTa Ha Bo3ayxe?

2. Kakue npouecchl MonayT Ha 3NeKTPo4ax rasbBaHNYEeCKOro 3JeMeHTa, paboTaloLllero Ha Bo3ayxe
NPy KOPPO3MM XKESIe3HOro JIMCTa C MeAHbIMY 3aK/enkamm?

3. CoCcTaBMTb CXeMy rasibBaHM4eCKOro afieMeHTa, obpasyoLwerocs Npyu Kopposnu getanen nu3
crniasa XeJsesa ¢ genonspusatopom: H20 + SO2.

4. B KakoM ciy4ae Koppo3us xenesa byaet npomcxoauTb BbicTpee: Npyu HapyLeHU NOKPbITUS
JIY>KEHOr0 UM OLIMHKOBAHHOI 0 Xene3a? MNpuBecTu cxeMy paboTbl MUKpPOrasibBaHoMap.

5. CocTaBbTe 2/1IEKTPOHHbIE YPaBHEHUA NPOLECCOB KOPPO3UNKN XKeJe3a, Haxogdaulerocd Bo BJia>XKHOM
BO34yXe B KOHTAKTeE C XPOMOM.

6. Kakne npouecchbl I'IOIZ,EI,yT Ha 3N1eKTpoaaX raJlibBaHMN4Ye€CKOro asieMeHTa npun Kopposnnm
HUKeNNPOBaHHbIX netanen c KNCNOPOAHbIM AenoJiApn3aTOpPOM MNP HapyLleHnn I'IOKprTI/IH?

7. CoCTaBUTb CXeMY rasibBaHN4YE€CKOro 3/ieMeHTa, 06pa3yloLerocs Nnpm Koppo3nm cnjasa LnHKa C
Menblo. [lenonapnsaTopoM CNyXuT anektTponuTt: H20 + CO2.

8. CocTaBuTb CXeMy rabBaHM4YeCKOro ajieMeHTa, pa60Tarou_Lero npm KOppo3nnm ouMHKOBaAHHOIO
Kenesa C KUC/IOPOoAHbIM fienonfapu3aTopoM. HanmncaTb ypaBHEHUSA NPOLLeCCOB Ha 3/1eKTpohax.

9. Kakue npouecckl NonayT Ha 3/IeKTPoAax rasibBaHNYeCcKoro ssieMeHTa, paboTatoLlero npu
KOPPO3UN NPOTEKTOPA Ha CTaJIbHOM Kopnyce?

10. Kakune npoueccbl nONayT Ha 3J1IeKTpoAax rajibBaHM4YeCKOro asieMeHTa Npu Koppo3un
CBUHLLOBOro Kabensa noa pencremem 6ayxaawoLWwmx TOKOB?

3apgayu rno teme «ObLyme cBovicTBa MeTasisioB"

1. CocTaBuUTb /IEKTPOHHYIO (hopmMyny MapraHua. OnpenennTsb BaIeHTHOCTb U CTeNeHb OKNCIeHUS.

Ha oCHOBaHWW BaJIEHTHOCTU COCTaBUTb (POPMYJibl OKCUAOB N TMOPOKCMAO0B Mn. OI'Ipe)J,eJ'II/ITb nx
KWUCJIOTHO - OCHOBHOW XapaKTep.

41/56



2. Kak nget pacTtBopeHune Marnms B kucnotax HCl, HNO3(pa36.)? HanucaTb ypaBHEHME peakuun.
O6ocHoBaTb KoahdunumeHTbl. PaccuntaTth DG peakuunin. YKa3aTb HanpaBieHHOCTb NPOLLeCCOB.

3. HanucaTb peakuuto, NoOATBEPXKAAOLW YO OCHOBHble cBoMCcTBa MnO.

4. 3aKOH4YNTb YpaBHeHne peakuum: CoCl3 + SnCl2 ®. YpaBHATb METOAOM 31eKTpoHHOro 6anaHca,
onpegenuTb TN OBP.

5. HanuncaTtb peakyuto Bsanmogenctend: [Ag(NH3)2]Cl + NaOH ®. 3anncatb €é B MOHHOM BUAeE.
Ha3BaTb KOMMJIEKCHbIE COEQNHEHMSA, ONPEAENNTb 3apsad KoMnsaekcoobpasoBaTensa u
KOOPAWHALMNOHHOE YNC/0 AaHHbIX COeANHEHNN.

Bonpockl K 3K3aMeHy Mo XUMUHU

1. OCHOBHbIE KJ1acChl HeopraHmn4eckunx coegnHeHunn, Knaccngpunkaumsa, onpeneneHns.

2. Okcnpbl, Knaccmgukaums, noayyvyeHmne, CBONCTBA.

3. Kucnotsl, Knaccudukaums, noayvyeHme, CBONCTBa.

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

5. AMhoTepHble TMAPOKCUAbI, MNOJsyYeHue, CBONCTBA.

6. Conu, Knaccuumnkaumsa, nony4yeHme, CBONCTBA.

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

8. CTpoeHue aToMa, OCHOBHbIe NMOHATUA U onpepesieHnsd. Teopusa H.bopa. MpuHumn
HeonpepeneHHocTw MenseHbepra.

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

10. MpaBwuna 3anonHeHUs opbuTanen 3N1eKTPOHAMMU.

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

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

13. Teopusa KoBasieHTHOM CBA3N Jiblonca. NoHATME 0 BaJIEeHTHOCTMU.
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14. O6bpa3oBaHue xmmmieckomnm cesa3n. OCHOBHble MapaMeTpPbl MOIEKY.

15. CBoncTBa KOBaJIEHTHOM CBSA3W.

16. NNOHATHE O cUrMa 1 Nn CBA34X, KpaTHble CBA3N.

17. JOHOPHO-aKLENTOPHbIA 1 0BMEHHbIN MexaHW3Mbl 06pa30BaHMst KOBAJIEHTHOWN CBA3MN.

18. M'mbpugmnsaums aTtoMHbix opbuTtanen. Bngbl rubpmnansauymn.

19. NloHHa4a cBA3b.

20. BogopoaHas CBA3b.

21. MeTannn4yeckas cBs3b.

22. CKOpPOCTb XMUYECKOW peaKkuum n hakTopbl BAUSAOLWME Ha HEE. 3aKOH OeNCTBYOWMNX Macc.

23. Teopus akTuBaUMn. AKTUBMPOBAHHbIN KOMMJIEKC.

24. lMoHATMe 0 KaTanmse n KaTanmsaTopax. AKTUBaATOPHI, I/IHFVI6I/ITOpr, KaTanutnyeckme aabl. Tunebl
KaTaJInTN4eCKnXx peaKLl,I/IVI.

25. HeobpaTuMble 1 o6paTUMble NPOLLECCHI. 3aKOH AENCTBYIOWMX MAacC A1 06paTUMbIX peakLuii.

26. CMelleHne xuMmn4yeckoro pasHosecud. MNMpuHuymn Jle WaTenbe. BansaHmne KOHUEeHTpauum,
OaBneHunsa 1 TeMnepaTypbl HA COCTOSIHME paBHOBECUSA.

27. TennoBble 3(PPeKTbl XUMUYECKNX peaKLNN. DK30- U SHAOTEPMUYECKNE peaKLn. IHTanbnus.

28. TepMOoXmMmyeckmne 3aKoHbl U CNeACTBUA U3 HUX.

29. DHTponusa n aHeprusa MN'mbbca (M306apHO-N30TEPMUNYECKUIA NOTEHLMAN) CUCTEMBI.

30. PacTBOpbI, KNaccudbunkayms.

31. PacTBOpPUMOCTb BeLLeCTB B BOAeE. dTarnbl pacTBOpeHusa. Mmagpataunsa n conbBaTtauuns.

32. Cnocobbl Bbipa>keHNa KOHLLeHTpaLunum pacTBOpPOB.

33. Teopus 3NEKTPONMTUHECKON OMNCCOLMALINK, ee OCHOBHbIE MoJIoXKeHUs. PaKTopbl, BANAOLWME Ha
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3JIEKTPONNTNYECKY0 gnccoumaumio. CteneHb guccoumnaumn.

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

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

36. bygepHble pacTBopbl.

37. CBoWcTBa pacTBOpoOB Cnabbix 3neKTponuToB. MNponsseneHmne pacTBOPMMOCTN.

38. Peakuuun obmeHa B pacTBOpax 3/IeKTPOJIMTOB.

39. MoHATKe 0 rmaposn3e conen.

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

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

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

43. Npoun3seneHne pacTBOPUMOCTMU.

44, OKNCNNTENbHO-BOCCTAHOBUTEJ/IbHbIE peakunn. NToOHATNE 0 CTeneHn OKNCIEHNS U NpaBua
onpegensowmne eé.

45. OcHoBHble nonoxeHus Teopun OBP. TUNUYHbIE OKNCTINTENN N BOCCTaHOBUTENN. OKUCINTENbHO-
BOCCTaHOBUTENbHAsA ABONCTBEHHOCTb.

46. Knaccngpumnkaumsa oKNCINTEIbHO-BOCCTaHOBUTESIbHbIX peaKLl,I/IIh.

47. MeToaunka coctaBneHus OBP: meTon snekTpoHHoro 6anaHca u MeToa 3N1eKTPOHHO-UOHHOI O
6anaHca.

48. DNeKTpPosIn3, ero CywHoOCTb. 3aKoHbl ®apages. NpakTnyeckoe NpMMeHeHNe 31eKTPomn3a.

49. O6wne cBONCTBa METaJIJIOB: TUMbI KpUctTanian4yeCKkmnx peweTok, XmMmn4yeckmne CBOMCTBA.
XnMmnyeckme CBONCTBa MeTa10B r1aBHbIX U MOBOYHbIX noarpynm.

50. Koppo3us meTtannos n crocobsl 6opbbbl C He.
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51. O6bwme cBoNCTBa HEMETAJIJIOB: PU3NYECKME U XUMUNYECKME.

0>0>

7.4. MeToaunyeckue MaTtepuanbl, onpeaensiowme npouenypbl oOLeHMBaHUA 3HAHUMN,
YMEHMMN M HaBblKOB, U ONbITa AEATEJIbHOCTU, XapaKTepu3ylowux 3Tanbl (pOpMUpoOBaHUA
KOMMNEeTeHLUun

TpeboBaHuA K HanucaHuio pecdepaTUBHOro AoKJaaga

I'Ipo,u,yKT CaMoCTOATEeIbHOWN pa60Tb| CTyAeHTa, I'Ipe)J,CTaBJ'IFHOLLI,VII‘;I cobon KpPpaTKOoE N3J10)XKEHNE B
NMMCbMEHHOM BMNAE MONyHEHHbIX Pe3yJjibTaTOB (y‘-le6H0-I/ICCJ'Ie)J,OBaTeIIbCKOI7I) TEMBbI, rge aBTop
pPaCKpblBaeT CYyTb Mccnep,yeM0|7| I'IpO6J'I€MbI, npMBOOUT pPa3/iNdHbIE TOYKUN 3PpEHNA, a TaKXe
CcobCTBEHHbIE B3rNA4bl Ha HEE.

[Ooknap oo/mkeH 6blITb CTPYKTYPUPOBaH W BKJOYaTh pa3fesibl: BBeAeHNe, OCHOBHAsA 4acCTb,
3aKK4deHne, CnMcokK McnoJsib30BaHHbIX NCTOYHUNKOB. B 3aBUCUMOCTWN OT TEMATUKM pecpepaTa K HEMY
MOryT 6bITb ODOPMIIEHBI MPUIOXKEHUNS, COAEPKALLNE [OKYMEHTbI, UANOCTPauMn, Tabnnubl, CXeMbl 1
T.0. O6bEM noknaga - 10-15 cTpaHuL NMevYaTHOro TeKCTa, BKAOYasa TUTYJIbHbIA JINCT, BBeAEHUE,
3aKJIl04eHMEe 1 CNNCOK NnTepaTypsbl.

3agadYamMm goknaga ABnASAlTCA:

1. ®opmMupoBaHue yMeHI/IIZ CaMOCTOATESIbHON pa6OTbI C NCTOYHUKaMW nnTepaTypsbl, X
cncrteMaTmn3lauynsa,

2. Pa3BuTME HaBbIKOB JIOFMYECKOr0 MbILLUJIEHUS;
3. YrnybneHune TeopeTuyeckmx 3HaHMn no npobseme nccrenoBaHus.

Mpun oueHKe AOKJaa UCMOJb3YITCA ClieayoLlne Kputepun:

HOBWM3Ha TeKCTa,

060CHOBAHHOCTb BbibOpPa NCTOYHUKA;

CTerneHb PacKpbITUS CYLLIHOCTW BOMPOCA;

cobnoneHns TpeboBaHNN K 0POPMSIEHNIO.

KpuTepumu oueHMBaHUA pokKnaaa

OTMeTKa «OTJIMYHO» - BbIMOJIHEHbI BCe TpeboBaHUA K HanNMCaHMIo 1 3awunTe gokiaja: obo3HavyeHa
npobnema n obocHoBaHa €€ aKTyaJIbHOCTb, CAEsIaH KPaTKU aHaIM3 pa3fiInYHbIX TOYEK 3pEeHNA Ha
paccMmaTpuBaemyto npobnemy n NOrmyYHo nsnoxkeHa cobcTeeHHas No3nLmnsa, cOopMynmMpoBaHsbl
BbIBOAbl, TEMa pacKpbITa MOSHOCTLIO, BbiAep>XaH 06bEM, AaHbl NpaBuJibHbIE OTBEThI Ha
OOMNOJSIHUTESIbHbIE BOMPOCHI.

OTMEeTKa «XOPOoLLUO» - OCHOBHble TpeboBaHMS K AOKaAy U ero 3alluTe BbiNOoJHEHbI, HO NPY 3TOM
DonyLleHbl Hef04éThl. B YaCTHOCTU, UMEIOTCSA HETOYHOCTU B U3JIOXKEHUW MaTepuasa, oTCyTCTByeT
Jlornyeckas nocsiefoBaTesIbHOCTb B CY)KAEHUAX, He Bblaep>XaH 06bEM Aoknaaa, uMerTca
ynyLleHns B oQOpPMJIEHUN, HE OOMYCKAET CyLLIEeCTBEHHbIX HETOYHOCTEN B OTBETE Ha
[OMOJSIHUTEJIbHbIN BOMPOC.
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OTMeTKa «y[0BNEeTBOPUTENBbHO» - UMEIOTCS CYLLLEeCTBEHHbIE OTCTYMEeHMs oT TpeboBaHWi K
HamnMuWcaHuto Aoknaga. B 4acTHOCTW, TeEMa OCBELLEHA NINLb YAaCTUYHO, AONYLLEHbl (haKTUYecKme
OLINGKKN B COEpP>XaHUN AoKada WA Npu oTBETE Ha AOMOJIHUTESIbHbIE BOMPOCHI, BO BPEMS 3aLUMThI
OTCYTCTBYET BbIBO/.

OTMeTKa «HeyOB/IeTBOPUTESIbHO» - TEMa A0KJ1aZla He packpbiTa, 06HapyXMBaeTCs CyLleCTBEHHOe
HernoHuMaHue npobnemsbi.

TemMaTuKa OOKIAL0B BblOAETCS NpernogaBaTeneM, U CTyAeHT BbIOUpaeT TeMy CaMOCTOATENbHO B
TeyeHue nepBbIX ABYX Heaenb obyvyeHus.

KpuTepum oueHKM 3HAaHMHU Ha dK3aMeHe

JK3aMeH MO)XXeT NMpoBoOANTbLCA B OpMe YCTHOro onpoca no bunetam (Bonpocam) nnun 6e3 buneTos,
C NpeABapuTenbLHON NOAroTOBKOM uan 6e3 NnoAroToBKMW, MO YCMOTPEHUIO npernofaBaTens.
JK3aMeHaTop BMNpaBe 3ajaBaTb BONPOChHl cBepx buneTa, a Takxe, MOMUMO TeopeTUHeCKMX
BOMPOCOB, AlaBaTb 3aa4M NO NporpaMMe AaHHOIo Kypca.

JK3aMeHaLMoHHble buneTbl (BONPOCHI) YyTBEP)XOAOTCSA Ha 3acedaHnUn Kadeapbl U NOANMNCLIBAOTCA
3aBeaylowmM Kagenpon. B bunete nomKHO cogepxaTbCcs He 6bonee Tpex BonpocoB. KomnnekT
3K3aMeHaUWNOHHbIX B1neToB No AUCUNNINHE OO/KEH coaep»xaTb 20-25 6uneTos.

SK3aMeHaTop MOXeT MPOCTaBUTb 3K3aMeH 6e3 onpoca nan cobeceioBaHNsA TeM CTyAeHTaM,
KOTOpPbl€ aKTUBHO Y4aCTBOBaIN B CEMUHAPCKUX 3aHATUAX.

OTMeTKa «OTJ/INYHO» - CTYAEHT riyboKo 1M NPOYHO YCBOWJ1 BECb MPOrpPaMMHBbIN MaTepuan,
ncyepnblBatolle, NocsefoBaTeNbHO, FPAMOTHO M JIOFNYECKN CTPOMHO ero n3siaraeT, TECHO
yBA3bIBAET TEOPUIO C NPaKTUKON. CTyleHT He 3aTPYAHSeTCs C OTBETOM Npu BUOOU3IMEHEHUN
3a4aHus, cBo6OAHO cripaBsisieTcs C 3a4a4aMu, 3afaHUAMU N APYTMMN BUAAMU MPUMEHEHUS 3HAHUA,
NMOoKa3bliBaeT 3HaHNA 3aKOHOOAaTe/IbHOMr0O U HOPMAaTUBHO-TEXHNYECKOI0O MaTepnanos, NpaBuJibHO
060CHOBbLIBAET MPUHATLIE PELLUEHUs!, BJIaAEET PAa3HOCTOPOHHMMW HaBbIKaMn 1 NpuemMaMmn
BbIMOJIHEHUSA MPaKTUYECKNX paboT, obHapy>XMBaeT yMeHMe caMoCcToATeIbHO 0606WaTh 1 U3naraTb
MaTepuan, He gonyckas onbok.

OTMEeTKa «XOpOoLUo» - CTYJIeHT TBEPAO0 3HAET NPOrpaMMHbIA MaTepualsl, rPaMoTHO U MO CYLLECTBY
n3naraeT ero, He AOMNYyCKAeT CYLIeCTBEHHbIX HETOYHOCTEN B OTBETE Ha BOMPOC, MOXKET NMPaBUJIbHO
NMPUMEHSATb TEOPETUYECKME MOJIOXKEHUSA 1 BNlageeT HeobXoANMbIMU HAaBbIKaMW NPUX BbIMOJIHEHUN
NPakTUYECKNX 3aaHWIA.

OTMeTKa «y/40BJIeTBOPUTESIbHO» - CTYZEHT YCBOWJI TOJIbKO OCHOBHOW MaTepuas, HO He 3HaeT
OTAENbHbIX AeTalsleil, AoMyCKaeT HETOYHOCTU, HEAOCTAaTOYHO NMpaBuibHble GOPMYNNPOBKY,
HapyLlaeT nocnenoBaTeIbHOCTb B U3JIOXKEHUM NPOrpaMMHOro MaTepuasa N UCMbITbIBAET
3aTPYAHEHUS B BbIMOJHEHUN MPAKTUYECKNX 3adaHNN.

OTmeTKa «HEYONOBNETBOPUTENIbBHO» = CTYOAEHT HE 3HAET 3HAYNTESIbHOW YacTun nporpamMMHOro
MaTepunasa, oNnyCKaeT CyuleCTBeHHbIE ownbku, c bonbwmmMmn 3aTPyOHEHNAMN BbINOJIHAET
npakKTn4yeckne pa60Tb|.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

54(07) C 76 CtanbHasa, M.N. (Mankoncknin rocy iapCTBEHHbIN
TEXHOJIOrnYeckuin yHmBepcuteT). JlTabopaTOpHbIN NPaKTUKYM
Mo XMMUn [INeKTPOoHHbIN pecypc] : ydyebHoe nocobue / M.U.
CranbHasg. - Mankon : b.u, 2021. - 104 c. - Mpwun.: c. 96-104. -
Bubnnorp.: c. 95 (11 Ha3B.)

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100053738&D
OK=0AD5BF&BASE=000530

54(07) NN 12 NabopaTopHbIA NPaKTUKYM MO XUMUN : METOL,
rnocobue ona cTyaeHToB 1 Kypca 04HOM U 3a04HON hopM
obyyeHuns / Maikon. roc. TexHos. NH-T, Kag. obwy. n
HeopraH. xumum ; [cocT.: T.N. CnpopuHa, M.WN. CtanbHas]. -
Marnkon : MI['TW, 2003. - 18 c. - bubanorp.: c. 17

http://lib.mkgtu.ru:8002/utils/libdata.php?id=0000641&DOK=
004471&BASE=0007AA

54(07) C 41 Cunyko, H.O. (Mankonckuimn rocyaapCTBEHHbIN
TEXHOJIOrNYeCcKnn yHmBepcuTeT). XuMusa : y4ebHoe nocobue /
H.O. Cnyko, M.WU. CtanbHasg. - Mankon : MarapuH O.I'., 2017.
- 300 c. - Mpwun.: c. 281-293. - 3b Hb MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2100048756

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

FnuHka, H. J1. Obwas xumuns : y4ebHuk ons sysos / H. J1.
[nuHKa ; nog pepakuven B. A. Monkosa, A. B. babkoBa. —
20-e n3a., nepepab. n gon. — Mocksa : i3paTenscTBO
lOpanT, 2025. — 717 c. — (Bbicwee obpa3soBaHue). — ISBN
978-5-534-19092-2. — TeKCT : 3N1eKTPOHHbIN //
Obpa3oBaTenbHana nnaTdopma OpanT [canT]. — URL:
https://urait.ru/bcode/569090

https://urait.ru/bcode/569090

8.2. lononHuTesIbHaA nurepaTtypa

Ha3sBaHue

CcblniKa

Opo3nos, A.A. HeopraHnyeckas xmumus : y4yebHoe nocobue /
A.A. po3pos., 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

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

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

Heénosa, O.B. XuMnsa KoOOpANHaALMOHHBIX COEANHEHWU :
y4ebHoe nocobue / O.B. Heénosa, J1.M. Kybanosa. - CapaToB
: An Mn Op Mepguna, 2017. - 75 c. - 9bC IPR Books. - URL:
http://www.iprbookshop.ru/73347.html. - Pexxum pocTtyna: no
noanucke. - ISBN 978-5-4486-0041-8

http://www.iprbookshop.ru/73347.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. — (Bbiclwee
obpasoBaHue). — ISBN 978-5-534-20437-7. — TekcT :
3NEKTPOHHbIN // Obpa3oBaTenbHas nnaTgopma tOpant
[canT]. — URL: https://urait.ru/bcode/558157

https://urait.ru/bcode/558157

Encumos, B. . OcHoBbI 0bwwen xmuMum : y4yebHoe nocobue /
B.N. EncdonmoB. — 2-e usa. — MockBa : UHOPA-M, 2026. —
256 c. — (Bbicluee obpa3oBaHue: Bakanaspuar). - ISBN
978-5-16-010066-1. - TeKCT : 3N1eKTPOHHbLIN. - URL:
https://znanium.ru/catalog/product/2222246

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

8.3. N"HcbopMaLMOHHO-TEJIEKOMMYHUKaLMOHHbIE pecypchl ceTn «MIHTepHeT»

Znanium.com. ba3oBasa Konnekumsa : 31eKTPoHHO-6ubnnoTeyHaa cuctema : cant / OO0 "Hay4Ho-
n3patensckum ueHTp NMHgpa-M". - MockBa, 2011 - - URL: http://znanium.com/catalog (naTa
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obHoBneHunsa: 06.06.2019). - Pexxmm gocTyna: oasa 3aperucTtpup. nosib3oBaTtesien. - TEKCT:
3/1EKTPOHHbIN. ®oHA IBC dhopMUupyeTcs C y4eTOM BCEX U3MEHEeHUI obpa3oBaTesibHbIX CTaHOAPTOB U
BKJIt0OYaeT y4ebHuku, yuebHblie nocobus, YMK, MoHorpadgumn, aBTopedepaThl, AuccepTauunm,
SHUMKOMNEeANN, CQI0BAPU U CNPaABOYHUKYN, 3aKOHO4ATEIbHO-HOPMAaTUBHbIE JOKYMEHTHI,
cneumanbHble nepuognyeckne n3fgaHua n usgaHus, Bolnyckaemble n3gatesibCTBamMu By30B.
http://znanium.com/catalog/ IPRBooks. ba3oBas Konfekuuns : 31eKTpoHHO-bnbnnoteyHas cnctema :
canT / ObwecTBO C OrpaHNYeHHON OTBETCTBEHHOCTLIO KoMnaHua "An MNMn Ap Megmna". - CapaTos,
2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum goctyna: ons 3apeructpup.
nofib3oBaTesiel. - TEKCT /IEKTPOHHbLIN. ABAAETCS pacnpoCcTpaHeHHbIM obpa3oBaTesbHbIM
3NEKTPOHHbIM PEeCypCcoM AN BbICLUMX N CPeAHUX CneunanbHbiX y4ebHbiX 3aBeaeHnn, Hay4yHo-
nccnefoBaTeNnbCKUX MHCTUTYTOB, Ny6nnMYHbIX 6ubnmnoTtek, NnprnobpeTatowmx KOpNopaTUBHLIA AOCTYN
Ons ceomx obyyvatowmxcs, npenogasatenenn n T.4. 3bC BKAOYaeT y4ebHyo 1 Hay4yHY0 nIuTepaTypy
No HanpaBJIEHUAM NOArOTOBKM BbICLLIEro U cpefHero npodeccnoHasbHoro obpasosaHus.
http://www.iprbookshop.ru/586.html JlaHb. Konnekuyns BeTepnHapusa n cenbCkoe X034nNCTBO :
3/1eKTPOHHO-6MbnnoTevyHasa cuctema : canT / U3paTtenbcTBo JlaHb. - MockBa, 2011. - . - URL:
https://e.lanbook.com/books - Pexxum gocTtyna: Aasasa 3aperucTpup. nosb3oBaTesien. - TEeKCT
3NEeKTPOHHBIN.DTO pecypc, BKJOYaLWmMin B ceba 3N1eKTPOHHbIe BEPCUN KHUT n3fgaTenbCcTBa «JlaHb» K
Apyrux seayuimnx nsgatenbCcTs y4ebHom nutepaTypbl. HawmM YyutaTensam AOCTYNHbI cleayoolme
Konfnekunmn: «BeTepnuHapumsa n cenbckoe Xo3ncTeo» 1 6a3oBas Konnekums.
https://e.lanbook.com/books/939?limit=100 3bC «KoHCYyNbTaHT CTyAeHTa». Konnekumns ArpapHble
HayKWn : CTyAeH4YecKas 3NeKTpoHHasa bubnmnoteka : cant / OO0 «Monntexpecypc». dNeKTPoHHas
bnbnnoteka TexHM4eckoro Bysa. - Mocksa, 2012. - . - URL:
http://www.studentlibrary.ru/catalogue/switch_kit/x2016-020.html - Pexxum poctyna: ans
3aperncTpup. Nosib3oBaTesie. - TEKCT /IEKTPOHHbLIN. ABNAETCA 3/1IeKTPOHHON BubnnoTeyHom
cuctemon (3bC), npenocTaBasatoWENn OCTYN Yepes ceTb IHTepHeT K y4ebHoM nuTtepaType n
OOMOJIHUTENIbHBIM MaTepuanam, npnobpeTeHHbIM Ha OCHOBaHUN NPSAMbIX AOFOBOPOB C
npasoobnapatenamu. MoNHOCTbIO cooTBeTCTBYEeT TpeboBaHMAM denepasibHbIX FOCYAapCTBEHHbIX
obpa3oBaTeNbHbIX CTaHAAPTOB TpeTbero rnokoneHus (ProcC BO 3+) K KoMnaekToBaHUO bubnuoTex,
B TOM YMCJie 3NeKTPOHHbIX, B YacTu hopMmnpoBaHUsa POHLOB OCHOBHOW N AOMNOAHUTENIbHOMN
nutepaTtypsl, ona Cro, BO u acnupaHTypsl.
http://www.studentlibrary.ru/catalogue/switch_kit/x2016-020.htm| HaunoHanbHasa 31eKTPOHHas
bubnnoteka (H3B) : hpenepanbHaa rocygapcTeeHHas MHOOPMaALMOHHAA cucTema : CanT /
MunHncTepcTBO KynbTypbl Poccuinckon denepauumun, Poccuinckas rocynapcreeHHas bubnuoreka. -
MockBa, 2004 - - URL: https://H36.pd/. - Pexxum gocTyna: Ans 3apernctpup. nonb3oBaTenen. -
TeKCT: 3/1IeKTPOHHLIN.HOB - NpoeKT PocCuMNCKOoM rocyaapcTBeHHON bubnmotekn. HaunHana c 2004 r.
MpoekT HaunoHanbHasa 351eKTpoHHaa bubnmnoteka (HIB) pa3pabaTbiBaeTcsa BegyLLmMm
poccunckumm bubnunotekamu npm nogaep>xke MnHncTepcTea KynbTypbl Poccunckon ®egepauunm.
OcHoBHas uenb HOb - obecneunTb cBOBOAHBLIN AOCTYN rpakaaHam Poccuiickon ®epepaunm Ko BCeEM
N30aHHbIM, N34aBaeMbIM U XPaHALWMMCSH B (POHAAX POCCUNCKUX BUBANOTEK M3LaHUAM N HAay4YHbIM
paboTaM, - OT KHUXXHbIX MaMATHUKOB UCTOPUMN N KYNbTYpbl, O HOBEALLNX aBTOPCKUX
nponssegeHnin. B HacToswwee Bpemsa npoekT H3b BkatovaeT 6osiee 1.660.000 31€KTPOHHbIX KHUT,
6onee 33.000.000 3anucein kaTanoros.POCCUNCKASA HALMOHANbHASA BUBJINOTEKA (PHB) : canT /
Poccuinckas HaumoHanbHasa bubnuoTeka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxnm
JOoCTyna: ANAa 3aperncTpup. nofb3oBatesien. - TeKCT: 3N1eKTPOHHbIN. "... 04Ha N3 KPYNHEeNnLnXx B
MUpe 1 BTopas No BennydmHe poHOoB B Poccnnckon depepaunm - CNy>XUT POCCUNCKON KynbType U
HayKe, XpPaHUT HaLWOHAabHYI0O NaMATb, CNOCOBCTBYET MPOCBELLEHUIO Hacensawmx Poccmio Haponos
N pacnpoCTpaHeHUIo naen rymaHmsMa. ... B ponpax bubnmorekun xpanntca 6onee 38,6 MH 3K3.
NPOn3BeAEHNN NeYaTU N NHbIX NHRPOPMALMOHHbLIX PECYPCOB, B TOM Y/NCSIE N HAa JIEKTPOHHbIX
HOCUTenAX, AOCTYMHbIX LUMPOKOMY KpPYry nosb3oBaTtesien. ExxerogHo PHB nocewaeT okoso 850 ThIC.
ynTaTenen, KOTOPbIM BblAAETCA A0 5 MAH n3paHnin, K ee aNeKTPOHHbLIM pecypcam obpaliatoTcs 3a
rof cebiwe 10 MAH yaalieHHbIX nonb3oBaTenen. ... CoxpaHasa KyNbTYPHYIO U UCTOPUYECKYIO
NpeeMCcTBEHHOCTb, BEPHOCTb BMBANOTEYHbIM TpaanMumMaM, 3aJI0KEHHbIM eLle B IMnepaTopckon
My6nnyHon 6mubnnoteke, PHb cerogHa — coBpeMeHHoe NHMOPMaLMOHHOE yyYpexXxaeHue,
OCHallleHHoe HoBenwWwuM obopyoBaHNEM U CBOEBPEMEHHO OTBeYatoLLee Ha HacyLlHble BbI30BbI
BpeMeHW." (untaTa ¢ canTa PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) https://H36.pd/
eLIBRARY.RU. : Hay4Has anekTpoHHasa bubnmoTeka : cant. - MockBa, 2000. - . - URL:
https://elibrary.ru/defaultx.asp. - Pexxum gocTyna: Ana 3aperncTpup. nonb3oBatenen. - TeKCT:
aneKTpoHHbIn.MnaTdhopma eLIBRARY.RU 6bina co3paHa B 1999 roay no nHuumaTtmnee POCCUNCKOrro
hoHpa hyHAaMeHTasbHbIX UCCefoBaHNN ANnsa obecrnevyeHns POCCUNCKUM YHEHBIM 3NTEKTPOHHOIO
0O0CTyna K BeAYLLUMM MHOCTPaHHbLIM Hay4YHbIM nsgaHusam. C 2005 roga eLIBRARY.RU Havana paboTy C
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PYCCKOA3bIYHbIMUK MYBINKALNAMKN U HbIHE ABASIETCS BeAyLllen 31eKTPoOHHON BubnnoTekon Hay4yHowm
nepuoanKm Ha pycCcKoMm s3bike B Mupe. https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4Has
3/1eKTpOHHaa bubnmnoTteka : canT. - MockBa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
[OoCTyna: ANs 3aperucTpup. nosb3oBaTesien. - TEKCT: 3IIeKTPOHHbIN.KnbepJleHnHKa - 3TO Hay4Has
3/1eKTpOHHaa bubnmnoteka, NOCTPOEHHAs Ha Mapagurme oTKkpblTon Hayku (Open Science),
OCHOBHbIMIM 3afa4aMun KOTOPOW ABASETCSA NONynApu3aLUng HayKM U HAYyYHON AeATeNIbHOCT!,
06LLeCTBEHHbIN KOHTPOJIb Ka4yecTBa Hay4HbIX Nybankauun, passutmne MeXxXaAnCUnnianHapHbIX
nccnefoBaHUM, COBPEMEHHOM0 MHCTUTYTa Hay4YHOW peLeH3nn, NoBbILLEHNE LUTUPYEMOCTH
POCCUNCKONM HAaYyKK 1 NOCTpoeHne nHppacTpyKTypbl 3HaHUI. https://cyberleninka.ru/
Mepnoanyeckne n3gaHnsa OOCTYMHble obyvalowmmca n cotpyaHmkam ®rb0Y BO MI'TY no noanucke
M Ha OCHOBAHMM KOHTPAKTOB M JIMLLEH3UOHHbLIX cornatwleHun. /index.php/resursy/37-periodicheskie-
izdaniya MMHUCTEpPCTBO CeNbCKOro xo3ancrea Poccmnckonm depepaumm : opuumanbHbln CanT /
MWHNCTEPCTBO CENbCKOro xo3amncTea Poccunckon depgepaumn. - MockBa. - lata nocnegHero
n3meHeHns 08.06.2019. - URL: http://mcx.ru/ - TeKCT 3neKTPOHHLIN.OdunynanbHbin NHTEpHET -
nopTtan MMHUCTEPCTBa CeNbCKOro xo3amcrtea Poccmn. HoBocTu, obmymanbHbie OKYMEHThI,
CTaTUCTUKA, aHannTuKa, 6a3bl AaHHbIX. http://mcx.ru/ PepepanbHoe rocyaapcTBeHHoe broa)xeTHoe
Hay4Hoe y4ypexgeHune «LleHTpanbHasa Hay4YHasa CebCKOX03aNCTBEHHasA bubnmoteka» (PreHy
LHCXB) : canT. - MockBa, 1998. - . - URL: http://www.cnshb.ru/. - TekcT 3n1eKTpoHHbIN.Kak oanH 13
BeAYLLMX NHHPOPMALMOHHbIX LLeHTPOB MO CeIbCKOMY X034MCTBY B Hawen cTtpaHe ®IBHY LHCXB
npu3BaHa OKa3blBaTb MaKCUMaJIbHYIO MOMOLLb B OpraHu3aumnm cuncteMaTuyeckon onepaTuBHON
MHoOpMaL N O HOBENLLMX AOCTUMXKEHUAX CENbCKOXO03ANCTBEHHON HAaYKX U NMMeloLLLeMCS nepeioBoM
CeNlbCKOX0359NCTBEHHOM onbiTe. http://www.cnshb.ru/ ®egepanbHoe rocynapcTBeHHoe 6loaXXeTHoe
Hay4yHoe yypexaeHune «AObIreACKNN HayYHO-NCCNen0BaTENbCKMA NMHCTUTYT CEIbCKOrO X035ACTBa» :
canT / MNMHUCTEpPCTBO CeNbCKoro xo3ancrtea Poccnnckon ®epepaumm. - Mankon, 2019 - . - URL:
http://adygniish.ru/. - TeKCT 31eKTPOHHbIN.AAbIFEACKNA HAay4YHO-NCCIeA0BaATENbCKUA NHCTUTYT
CenbCKOoro xo3ncTea MnMHMCTepCcTBa Hayku 1 Bbiclero obpa3oBaHnsa Poccun aBaseTCA N3BECTHLIM
B CTPaHe 1 3a pybe)xXOM Hay4HbIM y4YpeK JEHNEM, 3aHNMALWMMCSA Ba>KHENLLIUMI BOMNpOCaMu
COBpPEMEHHON CeNbCKOX039NCTBEHHON Hayku. http://adygniish.ru/ ®egepanbHbI Hay4YHbIN
arponH>XXeHepHbin ueHTp BUM (®rbHY ®HALL BUM) : canT / BcepoCCUNCKUIA Hay4HO-
nccnefoBaTeNbCKUA UHCTUTYT MeXaHU3aLumm cenbCKoro Xo3sancTea PoCCMNCKOM akageMmum
CenbCKOX03AMCTBEHHbIX HayK. - MockBa, 2018. - . - URL: https://vim.ru/publications/journals/. - TekcT
9NEeKTPOHHbLIN.BUM saBAsieTCa KpynHenLwmnmM Hay4Ho-Nnpon3BoACTBEHHbIM 06beanHeHneM B Poccuu,
pelawmM 3a4a4m KOMMNIeKCHOro obecnevyeHns CenbCKOX03AMCTBEHHOIO NMPON3BOACTBA
COBPEMEHHbLIMN TEXHONOrMAMN 1 MallnHamMmn. BUM aBsnseTca nuaepom B 061acTu HayyHO-
TexHuyeckoro obecneyeHus AMNK Poccunckon ®epgepaunn. B coctas BUM BxopaT: Bcepoccuimnckmn
HUN mexaHn3aunm cesibCKOro Xx0351MCTBa; SKCNepMMeHTaibHoe NPOuU3BOACTBO; KNNHCKUIA hunnuvan
(MockoBckas obnacTtb); CeBepo-KaBka3sckas onblTHas cTaHuusa. https://vim.ru/publications/journals/
Agrovuz.ru : eanHbIM NopTana arpapHbiX By30B Poccun : canT / MMHNCTEPCTBO CENbCKOro X039NCTBa
Poccunckon ®epepaunn. - Mocksa, 2011. - . - URL: http://agrovuz.ru/. - TEKCT 3/1EKTPOHHBbIN.Bce
arpapHble By3bl Poccum Ha ogHon nHdopMaunoHHON niowaanke B dopmaTte 6nor-coobuiecTsa.
http://agrovuz.ru/ PocuHgopmarpoTex : canTt / PenepasbHoe rocynapcTBeHHoe bioa)xxeTHoe
Hay4Hoe yypexaeHune «POCCUNCKUN Hay4YHO-UCCeAoBaTENbCKUA UHCTUTYT NMHPOPMALIUN U TEXHUKO-
SKOHOMUYECKMX UCCefOBAaHNN NO NHXEHEPHO-TEXHNYECKOMY obecrnevyeHnio arponpoOMBbILLIEHHOMO
koMmnnekca» (PrbHY «PocnHpopmarpoTex»). - Mocksa, 2005. - . - URL:
https://rosinformagrotech.ru/. - TeKCT 3N1eKTPOHHbIN.[loKyMeHTaibHas 6a3a AaHHbIX MO NHXXEHEePHO-
TexHnyeckomy obecnedeHuto AMK. https://rosinformagrotech.ru/ ba3a gaHHbix ATPOC : canT /
LleHTpanbHasa Hay4YHas CeNbCKOXO3AMCTBEHHaa Bubanoteka POCCUICKOM akageMum
CenbCcKoxo3ancTBeHHbIX Hayk(LUHCXB). - Mockea, 2005. - . - URL:
http://www.cnshb.ru/artefact3/ia/ial.asp?lv=11&un=anonymous&pl=&em=c2R. - TekcT
3neKTpOoHHbINE AFPOC BTOpas B Mupe no o6bemy MHpopMaLMOHHbIX PeCypcoB. B Hell oTparkeHbl 1
YacTUYHO pedepupoBaHbl 1,5 MaH. nybankauun ¢ 1985 r. Ha pycckom sA3bike. [locTyn K 6a3e
OaHHbIX B Internet 6ecnnaTtHbINn, Ha CD-ROM — KoMMepYeCcKui.
http://www.cnshb.ru/artefact3/ia/ial.asp?lv=11&un=anonymous&pl=&em=c2R EgnHoe okHO
JocTyna K nHPOpMaLMOHHbIM pecypcaM. CenbCKoe U SleCHoe XO03ANCTBO : heepanbHbl NopTan :
yyebHo-meToan4veckasa bubnmorteka / MMHUCTePCTBO NpocBeLleHns Poccnnckon depgepauum,
depnepanbHOe areHTCTBO No obpasoBaHuto Poccun, ®rAyY rHUN UTT "NHdpopmuka" - MockBa, 2005. -
. = URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.21/ - TeKCT 3N1€KTPOHHbIN.B cBO6OAHOM
JocTyne npencrasneHo 6osee ABYXCOT y4ebHbIX, y4ebHO-MeToaNYeCKNX, a TakXe, Hay4HbIX
N34aHMA N0 pa3sINYHbIM HanpaBEHUAM CeNbCKOro X035ACTBa.
http://window.edu.ru/catalog/?p_rubr=2.2.75.21 CenbCKOX039MNCTBEHHaA 3NEKTPOHHas bubnmnorteka
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3HaHMN (COBbu3) : cant / PepepanbHOe rocygapcTBeHHOe B0 O)XEeTHOe Hay4YHoe y4ypexaeHune
«LeHTpanbHas Hay4YHas cesibCKOX03aNncTBeHHas bubnnoteka» (ProHY LHCXB), Poccniicknin ®oHp
dyHaameHTaNnbHbIX NccnepoBaHun. - MockBa, 2002. - . - URL: http://www.cnshb.ru/akdil// - TekcT
3/IeKTPOHHBIN.B 3nekTpoHHOW BubnnoTeke 3HaHUI NPeacTaBieHo 3HAYNTENIbHOE KOINYECTBO
CcnoBapen N CNpaBOYHMKOB MO Pa3HbIM HaMpaBJ/ieHWSAM CeJIbCKOro X03AMNCTBa, CO34aHHbIX HA OCHOBE
neYaTHbIX U3AaHURA. MNpeanoXXeH NOUCK Mo TekKCTaM c/loBapHbIX cTaTen. http://www.cnshb.ru/akdil/
E)xxepnHeBHOe arpapHoe obo3peHue. Jlyyliee B CENIbCKOM X03ANCTBE. POCCMNCKNI arpapHbIi nopTan :
canTt / Uspatenscknin nom «HesaBucmmas arpapHas npecca». - Mocksa, 2008. - .- URL:
http://agroobzor.ru// - TeKCT aneKTPOHHbIN.[IpeacTaBNeHbl CTaTbW NO BCEM HaMNpaB/ieHUSAM
CenbCKOro xX03MCTBa, arpapHbie HOBOCTU, @aHOHC HOMEPOB XXypHana «ArpapHoe 060o3peHune»,
3KCKJI03MBHbIE NHTEPBbLIO, MHHOBALUWOHHbLIE NpoeKThl. http://agroobzor.ru/ AGRIS: International
Information System for the Agricultural Science and Technology : canT / Opranmnsauunsa OOH no
CeNbCKOMY XO3ANCTBY W NPOAOBOJILCTBUIO, HaunoHasibHble MHPOPMALMOHHBIE LLEHTPbLI CTpaH

yneHoB FAO. - Pum, 1975. - . - URL: http://agris.fao.org/agris-search/index.do?request_locale=ru&rec
ordID=&query=&sourceQuery=_&sortField=&sortOrder=&agrovocString=&advQuery=¢erString=&e
nableField=. - Pexxum goctyna: B Internet 6ecnnatHbin Ha CD-ROM KoMMep4yeckun. - TekcTt

3/1eKTPOHHbIN.AITPUC - 3TO MHOros3sbidHaa bubnmorpadunydeckasn 6a3a faHHbIX, KOTOPas HanpsaMyto
coelMHAET nosb3oBaTenen ¢ O6LWNPHON KONNEKLUMeNn pe3yibTaToB BCEMUPHbIX Hay4YHbIX
nccnefoBaHUM N TeXHUYeckon nHpopmaumen B 061acTn NpoooOBONLCTBUA U CE/IbCKOr0 X03ANCTBA.
Ha paHHbIn MOMeHT, ATPUC coaep>xuT 10,090,427 6ubnmorpaduryeckmx cCblloK, NpeaocTaBaseMbIX
6onee 4yem 400 NocCTaBLUMKaMUN AaHHbIX (BKAOYasa UccnefoBaTeNbCKNE LEHTPLI, akagemMmyeckume
yyYpexaeHus, nsgatensCTBa, roCyfapCTBEHHbIE OpraHbl, MPOrpaMmMbl Ppa3BUTUSA, MEXAYHapPOAHLIE U
HauWoHaNbHble opraHunsaunm) ns 144 ctpaH. Xota AITPUC asnseTca npenMyLLecTBeHHO
bubnnorpacunyeckon 6a3on fAaHHbIX, 3TOT CEPBUC NPEAOCTABASAET Takxe 6onee 2 MnnanoHa
CCbIJIOK Ha MOJIHOTEKCTOBbIE MHOPMaLIMOHHbIE pecypchl. http://agris.fao.org/agris-search/index.do?r
equest_locale=ru&recordID=&query=&sourceQuery==&sortField=&sortOrder=&agrovocString=&adv
Query=c¢erString=&enableField= NAL Online Catalog - AGRICOLA : canT / United States Department
of Agriculture National Agricultural Library. - [BawwuHrToH], 1970. - . - URL:
https://agricola.nal.usda.gov// - Pexxum goctyna: B Internet 6ecnnatHbin Ha CD-ROM KoMMep4ecKni.
- TekCT aneKTpoHHbIN.CaMas 3Ha4YuTeNlbHas B Mupe arpapHas éubnnorteka — HaumoHanbHas
cenbckoxo3ancTeeHHas bubnunoteka CLUA (National Agricultural Library) cozpaet b1 AGRICOLA. B
oTOoN B[ CBbiWe 4 MAH. 3anncen ¢ pedepaTamMu, OTpParKaoLWmMMNn MUPOBON MHOPMALLMOHHBIN MOTOK,
¢ 1970 r. Ha aHrnMnckoM sa3bike. https://agricola.nal.usda.gov/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

O6uwiue BONPOCHI OpraHn3auv n3y4yeHua oUCUNNJINHLbIL.

Ha n3y4yeHune gncumnianHbl cornacHo y4ebHoMy naaHy Ha o4Hou ¢popme obydeHuns oTBoanTcsa 108 4acos, n3 HMX 51,35 KOHTaKTHbIX YacoB, 3 4aca
npuxoantca gna CPC. KoHTakTHbIe Yacbl nogpa3nensatoTca Ha nekumn (17 4acos), nabopaTopHble paboTbl (34 4acoB) n KOHTakTHasa paboTa B
nepuop attectauum (0,35 yacos). Ha 3a04Hovi popme 0bydeHUs N3yHeHNIo0 AUCLUNINHBI COrNacHo y4ebHoMy nnaHy oTBoAnTcA 108 YacoB, U3 HUX
14,35 KOHTaKTHbIX YacoB 1 85 4yacoB gasa CPC. KOHTaKTHbIe YacCbl N0Apa3genatoTcs Ha sekuun (6 4yacos), nabopaTopHbie paboTbl (8 YacoB) u
KOHTaKTHas paboTa B nepuoa attectaumm (0,35 vyacos).

N3yyeHune Kypca TpebyeT nocelleHns nekunin, akTUBHOM paboTbl Ha TabopaToOpPHbIX 3aHATUAX, BbINOJIHEHUS BCEX YYEOHbIX 3adaHN NpenonaBaTens,
03HAKOMJIEHNSA C OCHOBHOWM WU AONOJIHUTENbHOW NuTepaTypoin, CPC. Bo BpeMs nekunm CTyaeHT O0J/IKEH BECTU KPaTKUN KOHCMeKT. PaboTa ¢
KOHCMEKTOM JIeKUUI npeanonaraeT B paMkax CPC npoCcMOTpP KOHCMEKTa (KenaTesIbHO B TOT )K€ fieHb Nocie 3aHATuin). Heobxoanmo oTMETUTb
MaTepunasibl KOHCMEKTa, KOTOpPbIE BbI3bIBAIOT 3aTPYAHEHUS ANA NOHUMaHUA. Mpu 3ToM oby4valoLWwniAca fOJKEH CTapaTbCA HAWTK OTBET Ha
3aTPYOAHUTENbHbIA BOMPOC, UCMOJIb3YS PEKOMEHA0BaHHYIO nMTepaTypy. ECim eMy camocTosATeNbHO He yaanock pa3obpaTbCs C MaTEPMAIOM,
HeobxoanMo chopMyIMPOBATL BOMPOCH N 06pPaTUTHLCS K NpernoaaBaTeto Ha KOHCYAbTauum nnm bavxanwen nekunn. Obyyatouwemycs Heobxoanmo
perynaspHo OTBOAUTb BpeMA OJ19 NMOBTOPEHUSA MPONAEHHOr0 MaTepuasia, NpoBepsas CBOM 3HAHUSA, YMEHNSA U HaBbIKM MO KOHTPOJIbHLIM BOMNpocaMm (B
npenenax spemeHu CPC).

MporpamMMoin NnpenycMoTpeH NabopaTopHbIN NPAaKTUKYM. YrnybieHne n KOHKpeTuU3aumns 3HaHUn NPoM3BOAUTCA NMpu ero nposefeHun. HeobxoammbiM
yCNOBMEM SIBASIETCA CaMocToAaTeNbHaa paboTa CTyAEeHTOB C UCNOJIb30BAaHUEM HarsaHbIX Nocobun, HeobXo0ANMON TEXHNYECKON AOKYMEHTaLUN 1
nuTepaTypbl. Kaxkgoe 3aHsaTMe OCHaLlaeTCa OnAakKTU4eCKUMNn MaTepuranamMmn: niakatamm, cxemamum. OCHoBHas Lefb NpoBefeHUs 3TUX 3aHATUN -
hopMupoBaHMe y CTYLEHTOB aHAIMTUYECKOr0o, TBOPYECKOr0 MbIlLAEHUS NYTEM NpnobpeTeHns NpakTUYeCKMUX HaBbIKOB. JlabopaTopHble 3aHATUA
BbIMOJIHAIOT caefyloume 3agadun: CTUMYINPYIOT peryaspHoe nsy4yeHmne peKoMeHLO0BaHHOM uTepaTypbl, @ TakKXe BHUMaTelbHOe OTHOLWEeHMe K
JNIEKUNOHHOMY KYPCY; 3aKPEnISoT 3HaHMSA, NONyYEHHbIE B MPOLecce IEKLMOHHOIo oby4yeHnsa n camocToaTenbHOM paboTel Hag NMTepaTypon;
pacwunpsoT 06bEM NPOPECCMOHANIbHO 3HAYNMbIX 3HaHWUN, YMEHNI, HAaBbIKOB; MO3BOJIAOT NMPOBEPUTb NPaBUILHOCTb PaHee NoJly4YeHHbIX 3HaHUR;
NMPUBMBAIOT HaBbIKN CAMOCTOSATE/IbHOMO MbILUJIEHUS, YCTHOIO BbICTYMJIEHUS; CNOCOBCTBYIOT CBO6OAHOMY ONEPUPOBAHNIO TEPMUNHOJIOTNEN;
NpeaoCTaBNSAT NMpenofaBaTesto BO3MOXKHOCTb CUCTEMATUYECKN KOHTPOJIMPOBaTb YPOBEHb CaMOCTOSATEeNIbHOMN paboThl CTyAeHTOB. YraybneHue n
KOHKpeTu3aLumnsa 3HaHMn Npon3BOOUNTCA Npu nposegeHnn nabopatopHbix paboT. OCHOBHbIM METOAOM MNPOBEAEHUSA 3TUX 3aHATUN ABNAETCA
camocTosaTesIbHasA paboTa CTyAeHTOB C Ucnosib3oBaHmeM sabopaTopHoro obopyaoBaHuA, HarnagHbIX Nocobuii, HeobxoAMMON TEXHNYECKON
OOKyMeHTauumn n nntepaTtypbl. Ka)kgoe 3aHATME OCHaLLaeTCsa ANAaKTUYeCKMMM MaTepuanamMu: nnakatamum, cxemamu. CogepxaHume nabopaTopHbIX
3aHATUN pukcupyeTca B PM B pasgene 5.5, HacToAwen nporpamMmmel.

Mpy NOAroTOBKE K 3K3aMeHY B JIONOJIHEHME K U3YYEHUNIO KOHCTMEKTOB JIEKLINIA, HE0OX0AMMO MNO0JIb30BaThCA y4ebHOW NMTepaTypo,
PEeKOMEHJ0BaHHONM K HacToALLel nporpamMmme. Mpn NoaroToBke K 3k3amMmeHy HeobXxoanMo N3y4YnTb TEOPUID: onpeaeneHnsa Bcex NoOHATUI N 3aKOHOB A0
COCTOSIHMS MOHMMAHNA MaTepuana U CaMOCTOSATE/IbHO PEeLUNTb MO HECKOJIbKY TUMOBLIX 3a4a4 U3 Ka)kAol TeMsbl. MNpu pelieHnn 3aaay Bceraa
HeobXxoOAMMO yMeTb KaYeCTBEHHO UHTEPNPEeTUPOBaTb UTOM pPeLLleHUs.
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CamocTosTenbHasa pabota ctyaeHToB (CPC) mo AncumnanHe urpaeT Ba)KHY poJib B Xo4e Bcero yyebHoro npouecca. MaTepunanbl U1 MeToAnYECKNe
pekoMmeHaaunm gna obecnevyeHmnsa CPC roToBATCA npenofaBaTeNeM M BblJaloTCA CTYAEHTY nNpenogasaTtesneM n 6uMbnmoTtekon.
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

Adobe Reader DC CBobogHas nuueH3nsa

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

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

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

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

10.2. NepeyeHb He0OXO0ANMMbIX MH(POPMALIMOHHDbIX CMPABOYHbIX CUCTEM:

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

Ha3BaHue

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

IPRBooks. Ba3oBasi KONnekums : 31eKTPOHHO-6nbnnoTeyHas cuctema : cant / O6LwecTBO C orpaHNUYeHHOM
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[oCTyna: Onsa 3aperncTpup. nosb3oBaTesiel. - TEKCT INEeKTPOHHLIN. ABNSETCA pacnpocTpaHeHHbIM 0bpa3oBaTesibHbIM
3JIEKTPOHHbIM PECYPCOM A5 BbICLLINX U CPEeAHUX CNeumnanbHbiX y4ebHbIX 3aBefeHN, Hay4YHO-UccnenoBaTebCKnx
WHCTUTYTOB, Ny6an4HbIX BubnnoTek, npuobpeTalowmx KOpnopaTMBHBIN AOCTYN AaA CBOMX 0byYaloLwmxcs, npenogasaTtenen
1 T.4. OBC BKOYaEeT y4ebHY0 N Hay4YHYI NMTepaTypy Mo HanpaBJieHNSM NOATOTOBKU BbICLLEr0 U CPEAHEro
npogeccnoHasbHoro obpasoBaHus. http://www.iprbookshop.ru/586.html

NaHb. Konnekumns BeTepruHapusa 1 cesibCKOe X03SACTBO : 3JIEKTPOHHO-6nbnmnoTeyHaa cuctema : cant / N3paTenscTBo JlaHb.
- Mocksa, 2011. - . - URL: https://e.lanbook.com/- Pexum gocTyna: ass 3apernctpup. nosb3oBaTenen. - TEKCT
3JIEKTPOHHbIN.ITO pecypc, BKJIKOHaOWMNIA B ceb5 3IN1eKTPOHHbIE BEPCUUN KHUT U3JaTeNnbCTBa «JlaHb» U APYrnx BeAyLInX
n3paTenbCcTB y4ebHom nuTepaTypbl. Hawmm YntaTensam OOCTYNHbl CAeaylowmne Koanekumn: «BetepuHapusa n cenbckoe
x03aMcTBO>» 1 6a3oBas konnekums. https://e.lanbook.com/books/939?limit=100

9BC «KoHCcynbTaHT cTyaeHTa». Konnekumsa ArpapHble Hayku : CTyeH4YecKas anekTpoHHas bubnmoTteka : cant / OO0
«Monntexpecypc». INeKTpoHHaa bubnnoteka TexHM4Yeckoro By3sa. - MockBa, 2012. - . - URL: http://www.studentlibrary.ru-
PexxmuM pocTyna: 4ss 3aperucTpup. nosiboBateneit. - TeKCT 3/IEKTPOHHbINA.FBNSETCA 31eKTPOHHON BubnnoTeyHon
cnctemont (3BC), npepocTaBasAoLLE [OCTYN Yepe3 ceTb IHTepHeT K y4ebHon nuTtepaType v AOMNOJHAUTESNIbHbLIM
MaTepuranaMm, npuobpeTeHHbIM Ha OCHOBaHUM NPSAMbIX OFOBOPOB € NpaBoobiagaTensiMu. MNosHOCTbIO COOTBETCTBYET
TpeboBaHMAM hepepasbHbIX FOCYAapCTBEHHbLIX 06pa3oBaTesibHbIX CTaHAAPTOB TpeTbero nokosneHusa (®roc BO 3+) k
KOMMIEKTOBaHMIO BUHBINOTEK, B TOM YMCI1e IJIEKTPOHHbLIX, B YacTy (hOpMUPoBaHNSA (HOHAOB OCHOBHOW N AOMOJHUTENbHOMN
nuntepatypsbl, ansa CMO, BO 1 acnupaHTypsl. http://www.studentlibrary.ru/catalogue/switch kit/x2016-020.html

HaumoHanbHas anekTpoHHasa bubnuoteka (H3B) : hepepanbHaa rocygapcTBeHHas MHGOPMaUNOHHAsA cucTeMa : CanT /
MUHNCTEPCTBO Ky bTypbl Poccuinckon depepauum, Poccninckas rocyaapcTeeHHas bubnmorteka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxum gocTyna: ona 3aperncTpup. nosib3oBatenen. - TeKCT: 3IeKTPOHHbIN.HIB - npoekT Poccuinckom
rocynapcTBeHHon 6ubnunotekn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 3neKTpoHHasa bubnnorteka (H3B)
pa3pabaTbiBaeTCs BeAYLLMMU POCCUACKMMN BubnnoTekamm npyn nognepxke MnHuUCTepcTBa KybTypbl Poccuinckon
Pepepaumn. OcHoBHas uenb HIb - obecnevnTb cBOGOAHLIA [OCTYN rpakaaHam Poccuiickon depgepaumm Ko BCEM
MN30aHHbIM, N3[,aBaEeMbIM U XPaHALLMMCS B (POHAAX POCCUNCKNX BUBAINOTEK N3aaHMaM U Hay4HbIM paboTaMm, - OT KHVKHbIX
MaMATHUKOB UCTOPUN 1N KYJIbTYpPbl, A0 HOBENLLNX aBTOPCKUX Npou3BedeHunin. B HacToawee BpeMs NnpoekT H3b BkovaeT
6onee 1.660.000 3neKTPOHHbIX KHUT, 6onee 33.000.000 3anucen kaTanoros.POCCUNCKAS HALUMNOHAJNIbHAS BUBJINOTEKA
(PHB) : canT / Poccuinckas HaumoHanbHas bubnnoTteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum poctyna: ans
3aperncTpup. nosib3oBaTesien. - TeKCT: 3/IEKTPOHHbLIN. ‘... 04Ha U3 KPYNHenwmx B Mupe 1 BTopas no seanynHe oHA0B B
Poccuiickon ®egepaumm - CAY>XUT POCCUACKON KyNbType U HayKe, XpaHUT HauMOHallbHY10 NaMaTb, cnocobcTeyeT
MpPOCBELLLEeHMI0 HacensaLwmx POCCUI0 HAPOAOB 1 PacCNPOCTPaHEHMIO naen rymaHusma. ... B dongax bubnunotekn xpaHmnrcs
6onee 38,6 MJIH 3K3. NPON3BEAEHMNI NEYATN U NHbIX UHPOPMALIMOHHBLIX PECYPCOB, B TOM YUCJIE U Ha 3JIEKTPOHHbIX
HOCUTeNAX, LOCTYMHbIX LUMPOKOMY Kpyry nosib3oBaTtenen. ExxerogHo PHB nocelwwaeT okono 850 ThiC. YnTaTenemn, KOTopbiM
BblJAETCA [0 5 MAH n3gaHui, K ee 31eKTPOHHbIM pecypcaM obpallatoTca 3a rog cebiwe 10 MAH yaaneHHbIX
nonb3oBaTesnen. ... CoXxpaHsas KyNbTYPHYIO U LCTOPUYECKYIO MPEEMCTBEHHOCTb, BEPHOCTb BMBANOTEYHBIM TPaANLMAM,
3a/10KeHHbIM eLle B MimnepaTopckon MybnnyHon 6ubnmoteke, PHb cerogHa — coBpeMeHHoe MHpopMaLoHHoe
yypexkaeHune, ocHalleHHoe HoBenwmnmM obopynoBaHMEM 1 CBOEBPEMEHHO OTBeYaloLLee Ha HacCyLLHble BbI30Bbl BpeMeHu.'
(umTaTa ¢ canTa PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

eLIBRARY.RU. : Hay4YHas anekTpoHHas bubnmoTteka : cant. - MockBa, 2000. - . - URL: https://elibrary.ru/ - Pexxum pocTtyna:
ONA 3aperncTpup. noab3oBaTenen. - TekCT: aNeKTpoHHbIN.[MnaTdopma eLIBRARY.RU 6bina cozgaHa B 1999 roay no
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Ha3BaHue

MHUUMnaTuBe Poccminckoro hoHaa pyHAaMeHTaNbHbIX UCCnenoBaHuin ans obecrneyeHnst POCCUNCKUM yYeHbIM 3/1€KTPOHHOIO
00CTyna K BeAyLNUM NMHOCTPaHHbIM Hay4HbIM ndgaHunsam. C 2005 ropa eLIBRARY.RU Ha4vana paboTy C pycCKOSA3bI4HbIMYA
nybnmkaumaMm n HelHe ABNISIETCA BeAYLEN SNEKTPOHHON 6BUBANOTEKON Hay4YHON MEPUOANKM Ha PYCCKOM S3bIKE B MUpE.
https://elibrary.ru/defaultx.asp

depepanbHoe rocyaapcTBeHHoe 6i0aXKeTHOe Hay4yHoe yypexaeHune «LleHTpanbHas Hay4yHas CeNbCKOX03ANCTBEHHAA
bnbnnoteka» (PreHY LHCXB) : canT. - MockBa, 1998. - . - URL: http://www.cnshb.ru/. - TeKCT 3n1eKTPOHHbIN.KakK oauH 13
BeAyLNX NHOPMALIMOHHbBIX LLEHTPOB MO CeJIbCKOMY XO035WCTBY B Hawen ctpaHe ®IBHY LLHCXb npu3BaHa oka3blBaTb
MaKCMMaJibHYO MOMOLLb B OpraHn3aumm cucTteMaTUYeCcKkorn onepaTUBHOM MHGMOPMaLIUM O HOBENLLMX OOCTMXKEHNAX
CeJIbCKOX03SINCTBEHHOM HAaYKN N MMEKLWEMCS NEPEfOBOM CEJIbCKOXO035IMCTBEHHOM onbiTe. http://www.cnshb.ru/

MMHNCTEpPCTBO CeNbCKOro Xo03ancTBa Poccuckon depgepaumn : ouUmnanbHbln CanT / MUMHNCTEPCTBO CeIbCKOrO X035NCTBa
Poccunckon ®depepaunn. - MockBa. - lata nocnegHero nameHeHnsa 08.06.2019. - URL: http://mcx.ru/ - TekcT
3N1eKTPOHHbIN.OpunumnanbHbIn IHTepHET - nopTan MMHUCTEPCTBa CeNbCKOro Xo3ancTea Poccun. HosocTu, ouumnansHblie
OOKYMEHTbI, CTaTUCTKKA, aHannTuka, 6asbl gaHHbIX. http://mcx.ru/

denepanbHbI HAyYHbIN arpOUHXXEHepHbIN LeHTp BUM (®IrBEHY ®HAL BUM) : caiiT / Bcepoccnmckmnim Hay4Ho-
ncecnenoBaTeIbCKUN NHCTUTYT MEeXaHM3aunn CeibCKoro Xo3ncTBa POCCMNCKON akafeMumn CesibCKOX03ANCTBEHHbIX HayK. -
Mocksa, 2018. - . - URL: https://vim.ru/publications/journals/. - TeKCT 31eKTPOHHbLIN.BUIM ABnseTCA KpyNHENLWNM Hay4YHO-
MPOn3BOACTBEHHbLIM 0bbeanHeHneM B Poccum, pellatowimm 3agadm KOMNIEKCHOro obecneyeHmns cenbCKOX039NCTBEHHOMO
NpoOn3BOACTBA COBPEMEHHbBIMU TEXHONOMMAMN U MalwnHaMmu. BUM sBnsdeTca nmaepom B 06,1aCTU Hay4YHO-TEXHUYECKOrO
obecneyveHnmns AlMNK Poccuinckon ®epepaumn. B coctas BUM BxoaaT: Bcepoccuinckuin HUM mexaHmnsaumm cenbCckoro
X03AMNCTBa; dKCNepuMeHTasibHoe Npon3BoAcTBO; KnuHckui dmnmnan (MockoBckas obnacTte); CeBepo-KaBka3ckas onbliTHaA
cTaHums. https://vim.ru/publications/journals/

PocuHbopmarpoTex : cant / PefepanbHoe rocygapCTBeHHoOe Bl04)KeTHOe Hay4YHoe yyYpexaeHne «PoOCCMNCKUIA Hay4Ho-
ncenenoBaTeNlbCKUN MHCTUTYT MHMOPMaLIMK N TEXHUKO-3KOHOMUYECKUX NCCIef0BaHNN MO NHXXEHEPHO-TEXHNYECKOMY
obecneyeHmnto arponpomblLLIeHHOro komnaekca» (PrbHY «PocnHgopmarpoTex»). - MockBa, 2005. - . - URL:
https://rosinformagrotech.ru/. - TeKCT 31eKTPOHHbIN.[lokyMeHTanbHas 6a3a AaHHbIX MO MHXEHEePHO-TEXHNYECKOMY
obecneyeHuto AMK. https://rosinformagrotech.ru/

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

CenbCKOX03ANCTBEHHANA 31eKTPOHHaa 6ubnnoTteka 3HaHun (CObuK3) : canT / PepepasbHoe rocynapcTBeHHoe boaxeTHoe
Hay4Hoe y4ypexxaeHune «LleHTpanbHas Hay4yHasa CebCKOX03AanCcTBEeHHaa bubnnorteka» (PrbHY UHCXB), Poccnincknin ®oHg
dyHaameHTanbHbiXx UccneposaHuii. - Mocksa, 2002. - . - URL: http://www.cnshb.ru/- TeKCT 371€KTPOHHbBIN.B 31€KTPOHHON
6mbMoTeke 3HaHUN NpeacTaB/eHO 3HaYUTeSIbHOE KOIMYEeCTBO C/0Bapemn 1 CNPaBOYHMKOB MO Pa3HbIM HanpaBieHNAM
CeNIbCKOro X034MNCTBa, CO3A4aHHbIX HA OCHOBE NeYaTHbIX U3JaHui. MpeanoXXeH NONCK MO TEKCTaM C/IOBapPHbIX CTaTen.
http://www.cnshb.ru/akdil/

E)xenHeBHOe arpapHoe 06o3peHue. Jlyyliee B CENIbCKOM X03AMCTBE. POCCMCKUIA arpapHbI nopTan : canT / N3pgaTenbckun
OoM «He3aBucmmas arpapHas npecca». - MockBa, 2008. - .- URL: http://agroobzor.ru// - TeKCT 3/1eKTPOHHbIN.[peacTaBNEHbI
CTaTbW MO BCEM HaMNpaBJ/IEHNAM CEJIbCKOro X035MCTBa, arpapHble HOBOCTW, @HOHC HOMEPOB XXypHana «ArpapHoe
0603peHmne», IKCKN03MBHbIE NHTEPBbIO, NHHOBaLMOHHbIE MpoeKThl. http://agroobzor.ru/

Ona oby4vatowmxcsa obecneyeH goctyn (yoaneHHbIM 4OCTYN) K CNefyowmm COBpeEMEHHbIM
npodeccnoHanbHbiM 6a3am gaHHbIX, MHHOPMALNOHHBIM CAPaBOYHbIM U MONCKOBbLIM CMCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konekuns : 3N1eKTPOHHO-bubnnoTeyHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKUm LeHTp
MHppa-M'. - Mocksa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTtyna: ong
3aperncTpup. nosib3oBaTtesien. - TeKCT: 31eKTPOHHbIN. PoHA SBC hopMmupyeTCcs C y4eTOM BCEX N3MEHEHUI
obpa3oBaTesibHbIX CTaHAAPTOB M BKJOYaET y4ebHukn, yvebHele nocobus, YMK, moHorpadun, asTopedepaThl,
anccepTaunn, sHUUKIoONeann, CJI0Bapu U CMPaBoOYHNKN, 3aKOHOAATE/IbHO-HOPMaTBHbIE AOKYMEHThI, CneLnasbHble
rnepuoanyeckme n3gaHus n nsgaHuns, Bolnyckaemble nsgatenbcTBamm By308B. http://znanium.com/catalog/

IPRBooks. Ba3zoBas Konnekuus : 3N1eKTPOHHO-6ubnnoTeyHas cuctema : cant / O6LLECTBO C OrpaHUYeHHOoN
OTBETCTBEHHOCTbI0O KoMmnaHusa 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[oCTyna: Ansa 3aperncTpup. nosb3oBaTesnen. - TeKCT 3NeKTPOHHbIN. ABASETCA pacnpoCcTpaHeHHbIM obpa3oBaTesibHbIM
3/IEKTPOHHbIM PeCYpCOM A5 BbICLUMX U CPEeAHUX CheumnanbHbIX y4ebHbIX 3aBefeHnin, Hay4yHo-nccaenosaTelbCKnx
WHCTUTYTOB, NybnnyHbIX BnbnnoTek, npuobpeTatomx KopnopaTUBHLIN LOCTYN AN8 CBOMX 0byYaloLmxcs, npenonaBaTenen
n T.4. 9B6C BkJtOYaeT y4ebHyo N Hay4YHyl0 IMTepaTypy Mo HanpaBJieHNSM NOATOTOBKU BbICLLEr0 U CPeAHEero
npodgeccnoHansHoro obpasosaHus. http://www.iprbookshop.ru/586.html

NaHb. Konnekumns BeTepmHapuns 1 cenbCKOe XO3SACTBO : 3JIEKTPOHHO-6MbNMoTeYHaa cuctema : caT / UspaTenbcTBo JlaHb.
- Mocksa, 2011. - . - URL: https://e.lanbook.com/- Pexxum goctyna: A5 3aperucTtpmp. noab3oBaTenien. - Tekct
3JIEKTPOHHbLIN.ITO pecypc, BKJIOHaOLWMNIN B cebs 3NeKTPOHHbIE BEPCUN KHUT U3[aTeNbCTBa «JlaHb» U APYrnX BeAyLInX
n3paTenbCcTB y4ebHol nnTepaTypbl. Hawmm YyntatensiM OCTYNHbI Cleayowmne Koaekunmn: «BeTtepmHapums n cenbckoe
X03ANCTBO» 1 6a3oBasn Koanekuus. https://e.lanbook.com/books/939?limit=100

3BC «KoHCcynbTaHT cTyfneHTa». Konnekunsa ArpapHble Haykun @ CTyeHYeckasn 371eKTpoHHaa bubnunoTteka : cant / 000
«[lonutexpecypc». INeKTpoHHaa bubnnoteka TexHn4yeckoro By3sa. - Mocksa, 2012. - . - URL: http://www.studentlibrary.ru/-
Pe>xmuM gocTyna: 4na 3aperucTpup. nosibdoBaTtesen. - TEeKCT 3/IeKTPOHHbIN.FBAAETCA 31eKTPOHHON BubanoTeyHon
cuctemon (36C), npepocTaBnsatoLLen 4OCTYN Yepe3 ceTb IHTepHeT K y4ebHon nutepaType 1 AONONHUTENbHbIM
MaTepuanam, NpuobpeTeHHbIM Ha OCHOBaHMN MPSAMbIX AOrOBOPOB C NpaBoobnanaTensamu. MoAHOCTbIO COOTBETCTBYET
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Ha3BaHue

TpeboBaHMsAM henepaibHbIX FOCYyAapCTBEHHbIX 06pa3oBaTesibHbIX CTaHAAPTOB TpeTbero nokoneHus (®roc BO 3+) k
KOMMJIeKTOBaHMIO 6MbNNoTeK, B TOM YUCSIe 3/IEKTPOHHBIX, B HacTu (hOpMMPOBaHNS (hOHLOB OCHOBHOM U AOMOJIHUTENbHON
nutepaTtypbl, ons CNO, BO n acnupaHTypsbl. http://www.studentlibrary.ru/catalogue/switch kit/x2016-020.html

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (HIB) : henepanbHas rocygapcTBeHHas MHOOPMaLMOHHAA cucTeMa : CanT /
MMHNUCTEpPCTBO KyNbTypbl Poccninckon ®epepaunn, Poccuinckasn rocyaapcreeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxum pocTyna: gns 3aperncTpup. nojib3oBaTesien. - TEKCT: 3N1eKTPOHHLIN.HIb - npoekT Poccuiickon
rocynapcteeHHon 6ubnmotekmn. HadmHasa ¢ 2004 r. MNpoekT HaunoHanbHasa anekTpoHHas bubnnoteka (HI6)
pa3pabaTbiBaeTCs BeAyLMMU POCCUACKMMN BubnnoTekamm npyn nogaepxxke MnHuUcCTepcTBa KybTypbl Poccuinckon
depepaumn. OcHoBHas uenb HIb - obecnevnTb cBOGOAHBIN AOCTYN rpakaaHam Poccuiickon depgepaumm Ko BCeEM
N34aHHbIM, U34aBaeMbIM U XPaHALLMMCS B (DOHAAX POCCUACKNX BMBINOTEK N34aHNSAM N Hay4YHbIM paboTaM, - OT KHMXHbIX
NaMATHUKOB MCTOPUM U KYyNbTYypbl, O HOBENLLNX aBTOPCKMX Npon3BeAeHNin. B HacTosAwee Bpema npoekT HIb BkovaeT
6osee 1.660.000 3n1eKTPOHHbLIX KHUT, 6onee 33.000.000 3anucen kaTanoros.POCCUNCKAS HALIMOHANIbHASA BUBJINOTEKA
(PHB) : cannT / Poccuintckas HaumoHanbHas 6ubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum goctyna: ons
3aperncTpup. nosb3oBaTenen. - TeKCT: 3/IeKTPOHHbIA. '... 0AHa U3 KPYNHENLWNX B M1Upe 1 BTOpas Mo BesanydmHe hoHO0B B
Poccunckon ®depepauunm - CAy>KUT POCCUNCKON KYyNbType N HayKe, XpPaHUT HaLMOHaNbHY0 NaMsaTb, cnocobcTeyeT
NMpOCBeLLEHUNIO HacenaLWwmx Poccuio HapoaoB U pacnNpoCTPaHeHNO naen ryMaHmsma. ... B doHpgax bnbnnorekn xpaHutcs
6onee 38,6 MJIH 3K3. Npon3BeAeHMI NeYaTn U NHbIX NHPOPMALIMOHHBLIX PECYPCOB, B TOM YUC/IE U Ha 3/1€KTPOHHbIX
HOCUTeNAX, AOCTYMHbIX LUMPOKOMY Kpyry rnosib3oBaTenen. ExxerogHo PHB nocewaeT okoso 850 Thic. YuTaTenem, KOTopbiM
BblAaeTCa A0 5 MJIH U3JaHun, K ee aNeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebile 10 MAH yaaneHHbIX
nonb3osaTesnien. ... CoOXpaHasa KyNbTYPHYIO N NCTOPUYECKYIO MPEEeMCTBEHHOCTb, BEPHOCTb BMBANOTEYHbIM TpaanLmam,
3aN10)XXeHHbIM elle B imnepaTopckon MybnuyHon 6ubnuoTteke, PHB cerogHsa — coBpemMeHHOe MHpopMaLNoHHoe
yypexzaeHue, ocHalleHHoe HoBenwnM obopyioBaHMEM N CBOEBPEMEHHO OTBEYaloLLee Ha HacCyLHble BbI30Bbl BpEMEHN.'
(umTaTa c canta PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

eLIBRARY.RU. : Hay4YHas anekTpoHHas bubnmoTteka : cant. - MockBa, 2000. - . - URL: https://elibrary.ru/ Pexxum gocTyna:
ONSA 3aperncTpup. noab3oBaTesien. - TeKCT: aneKTpoHHbIN.MMnaTdopma eLIBRARY.RU 6bina co3zpaHa B 1999 roay no
WHMUMaTmBe Poccmnckoro oHaa pyHAaMeHTanbHbIX UCCNefoBaHN Ana obecnevyeHnss POCCUNCKUM yYeHbIM 3/1eKTPOHHOIo
00CTyna K BeAyLNUM NMHOCTPaHHbIM Hay4HbIM nsdgaHunam. C 2005 ropa eLIBRARY.RU Ha4vana paboTy C pycCKOSA3bI4HbIMYA
ny6ankaumamMm n HelHe SBNSETCA BeAyLen 3IN1eKTPOHHON BnbanoTeKkon Hay4HoM NEPUOANKM Ha PYCCKOM Si3blKe B MUpeE.
https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4Has aneKkTpoHHas bubnmnoteka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
[OCTyna: Ans 3aperncTpup. nosb3oBaTenen. - TeKCT: 3IN1eKTPOHHbIN.KnbepJleHnHKa - 3TO Hay4YHas 31eKTpoHHas
6rnbnnoTeka, NOCTPOEHHas Ha NapaAurMe oTKpbITOM Haykn (Open Science), OCHOBHbIMW 3aavYaMun KOTOPOM SBNSIETCS
nonynspusaums HaykKn N Hay4YHo AeATENIbHOCTU, 0OLLECTBEHHbIN KOHTPOJIb KavyecTBa Hay4YHbIX Nybnnkauumia, passmtue
MEXANCUNMINHAPHbBIX UCCNeN0BaHNIA, COBPEMEHHOIO MHCTUTYTa Hay4YHOW peLeH3unin, NoBbILLEHNE LUTUPYEMOCTH
POCCUINCKON HAayKW N MOCTPOEHME NHPACTPYKTYpPbl 3HaHWI. https://cyberleninka.ru/

Mepuognyeckne n3pgaHus foCTynHble obyyaowmmcsa u cotpygHukam OreQyY BO MITY no nognucke n Ha OCHOBaHUM
KOHTPAKTOB U JINLLEH3NOHHbIX cornaweHnn. URL: https://lib.mkgtu.ru/index.php/resursy/37-periodicheskie-izdaniya

MUHNCTepCTBO CeNbCKOro xo3sancTea Poccuiickon degepaumm : oduLmnanibHbln caiT / MMHUCTEPCTBO CeJ/IbCKOMO X03ANCTBa
Poccuinckon ®epepaunn. - MockBa. - [laTta nocnenHero nameHeHus 08.06.2019. - URL: http://mcx.ru/ - TekcT
3N1eKTPOHHbIN.OpunumnanbHbIn IHTepHET - nopTan MUHUCTEPCTBa CeNbCKOro Xo3ancTea Poccun. HosocTu, opuumanbHblie
OOKYMEeHTbl, CTaTUCTWNKa, aHanTKKa, 6a3bl AaHHbIX. http://mcx.ru/

depepanbHoe rocyaapcTBeHHoe 6i0aXXeTHOe Hay4yHoe yypexaeHne «LleHTpanbHaa Hay4yHas CeNbCKOX03ANCTBEHHaRA
6nbnunoteka» (PreHY LLHCXB) : canT. - MockBa, 1998. - . - URL: http://www.cnshb.ru/. - TeKCT 3n1eKTpoHHbIA.Kak ognH 13
BeAyLNX NHHOPMALIMOHHbLIX LLEHTPOB MO CEeJIbCKOMY XO035ACTBY B Hawen cTpaHe ®IBHY LIHCXB npu3BaHa oka3biBaTb
MaKCMMasibHYO MOMOLLb B OpraHn3aumm cucTeMaTUYeCcKon onepaTUBHOM MHMOPMaLIMM O HOBENLLMX AOCTMXKEHNAX
CeJIbCKOXO3ANCTBEHHOW HAayKN N MMetoLeMCs NepefoBOM CeJIbCKOX03AMCTBEHHOM onbiTe. http://www.cnshb.ru/

CenbCKOX03ANCTBEHHANA 31eKTPOHHaa 6ubnnoTteka 3HaHun (CObuK3) : canT / PepepabHoe rocynapcTBeHHoe boaxeTHoe
Hay4Hoe y4ypexxaeHune «LleHTpanbHas Hay4yHasa CenbCKOX03AanCcTBEeHHaa bubnnorteka» (PrbHY UHCXB), Poccnincknin ®oHg
dyHaameHTanbHbIX UccneposaHuii. - MockBa, 2002. - . - URL: http://www.cnshb.ru/akdil// - TeKCT 31eKTPOHHbIN.B
3JIeKTPOHHON 6UbNMoTeKe 3HaHWN NPeacTaBNeHOo 3Ha4YNTeIbHOe KOIMYEeCTBO C/I0Bapen U CNPaBOYHMKOB MO pPa3HbIM
HarnpaBiIEHNAM CEJIbCKOrO X03ANCTBA, CO3A4aHHbIX HAa OCHOBE NMevyaTHbIX N3faHuin. NMpennoxxeH NoncK No TekcTam
CJI0BapHbIX cTaTen. http://www.cnshb.ru/akdil/

PepepanbHbI HayYHbIA arpoOUHXXeHepHbIn LeHTp BUM (®IrEHY ®HAL, BUM) : caiiT / BcepocCuinckunin Hay4Ho-
NccnenoBaTeNbCKUM MHCTUTYT MEXaHU3aLumMm CenbCKOro Xo3sMcTBa POCCUMIACKO akaAeMnn CeNbCKOXO3ANCTBEHHbIX HaYK. -
Mocksa, 2018. - . - URL: https://vim.ru/publications/journals/. - TeKCT 371eKTPOHHbLIN.BUIM aBnseTCA KPyNHENLWNM Hay4YHO-
NpPON3BOACTBEHHbLIM 06beAnHeHneM B Poccuu, pellaroLmmM 3agaqym KOMMNJeKCHOro obecrneyeHmnsa cenbCKoXo3aNCTBEHHOMO
NpOV3BOACTBA COBPEMEHHbLIMU TEXHOMOMUAMN U MalwnHaMu. BUM sBnseTcs nuaepom B 06,1aCTU Hay4YHO-TEXHUYECKOrO
obecneyveHmns AlMNK Poccuinckon ®epepaumn. B coctaB BUM BxoaaT: Bcepoccuinckuin HUM mexaHmnsaumm cenbCckoro
X03ANCTBA; dKCNepuMeHTalbHOe NPOoM3BOACTBO; KnnHcknin dunman (Mockosckas obnacTb); CeBepo-KaBKa3ckas onbiTHas
cTaHums. https://vim.ru/publications/journals/

PocuHdopmarpoTex : canT / PefepanbHoe rocyaapcTBeHHoe 6i04XeTHoe Hay4YHoe yypexaeHne «PoCCMACKNA Hay4HO-
ncecnenoBaTeNbCKUN NHCTUTYT MHPOPMaLMK N TEXHNKO-IKOHOMUYECKUX NCCe0BaHNN MO NHXXEHEPHO-TEXHNYECKOMY
obecrneyeHUto arponpoMbILLIIEHHOr0 KoMmniekca» (PrBHY «PocuHdopmarpoTex»). - Mocksa, 2005. - . - URL:
https://rosinformagrotech.ru/. - TeKcT 3n1eKTPOoHHbIN.[loKkyMeHTalbHaa 6a3a AaHHbIX N0 UHXXEHEePHO-TEXHNYECKOMY
obecneyeHuto AMK. https://rosinformagrotech.ru/
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

JNabopaTopus TexHonorum 6poansbHbIX
NPOM3BOACTB U 6e3aNKOrosibHbIX
HanunTkos (J1-J1-22) 385000,
Pecnybnunka Agbires, r. Mankon, yn.
MepBomawckas, oom Ne 191, 3paHue
nabopaTtopun

Becbl 3n1eKTpoHHble B3-15, neyb
MydenbHas, menbHULa nabopaTopHas,
CYLUWSIbHBIN WKag

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

NabopaTopus BuHooenuns n
MUKpobuonoruu; JlabopaTtopus
npoLLeccoB 1 annapaToB NULLEBbIX
npounssoacTs (J1-J1-11) 385000,
Pecnybnvnka Agbires, r. Mankon, yn.
Mepsomawnckas, aom Ne 191, 3naHue
nabopatopumn

CywunnbHbIV WKadg, BaKyyMHbIA HacoC
KaMOBCKOro, yCTaHOBKa 119 OTTOHKMU
NleTy4mx KUCNOT C NapoM, yCTaHOBKa
ONA OTrOHKW cnupTa 13
CnMpTOCOAEpXaLUMX XNakocTen (BuHa,
MUCTENN, aJIKOrOJIbHble HanuTKu),
auctunnatop, buancTunnaTtop,
MUKPOCKOM AN MOPGOJOrN4eCcKmx
nccneposaHui MUKMEL-1; TpeHaxkep
ONA N3YyYeHNS 3aKOHOB MMAPOCTATUKMW.
FvppaBnnyecknn cteHg TMXX-2;
y4ebHbIn NabopaTopHbIA CTeHA No
nccaenoBaHMo NPoLLECCOoB
HEeN30TeEPMUYECKOr0 NepeMeLLnBaHuns
nuLeBbIX MaTepnasos (Moaesnb
MHM-02); y4ebHbIn nabopaTopHbIn
CTEeHA ANS U3YyYEeHUS pasINYHbIX
cnocoboB CyLwKM (MHpakpacHas
CyLlKa, KOHBEKTMBHaA CyLllKa) (Mogens
PCC-02); y4ebHblin nabopaTopHbIN
cTeHp "YCTaHOBKa Mo N3y4eHunto
npouecca abcopbunn" (mopens
MnA-01); y4ebHbIn nabopaTopHbI
cTeHp "TennoobmeHHuk Tpyba B Tpybe"
(Mmopenb T-01); y4yebHbIn
nabopaTopHbIN CTeHA "PekTudunkaums
(Tapenb4aTas KosioHHa)" PekTK
(Moaenb PekTK)
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YyebHasa ayanTopus Ansa NnpoBeneHus
3aHATUN NEKLMNOHHOI0 1 CEMUHAPCKOro
Tmnos (1-313) 385000, Pecnybnuvka
Apbires, r. Mankon, yn. NepsomManckas,
oM Ne 191, 3gaHune y4yebHoro kopnyca

YyebHas mebenb Ha 44 nocafoYHbIX
MecTa, A0CKA, MepeHocHoe
MyNbTUMegnnHoe obopynoBaHune
(MpoekTop, 3KpaH)
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