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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noAroToBku (cneumnanbHocTn) 04.03.01 Xumunsa

CocTaBuTesnib pabouyer nporpamMMmsi:

JoueHT Kadhenpbl XMMUn 1 MoanncaHo npocton 30 Cunyko Hatanbsa OneroBHa
PU3UKO-XMUYECKNX METOLOB 12.09.2023
nccnenoBaHus, oou., kKaHa. neg.
HayK
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (noannce) (®.11.0.)

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

(Ha3BaHWe Kaenpsol)

3aseaylownin kagenpomn:

12.09.2023 MoanwucaHo npocton 3l MonoBa AHrennHa AnekceeBHa
12.09.2023
(noanwnce) (®.1.0.)
CornacoBsaHo:

PykosoauTtens OMOTI
3aBeAYOWNIA BbiMyCKatoLen

Kahenpon
Mo HamnpaB/EHUIO NOATOTOBKN
(cneymanbHOCTN)
12.09.2023 MoanwucaHo npocton 3l [MonoBa AHrennHa AnekceeBHa
12.09.2023
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHne noApa3feneHuns)
12.09.2023 MoanucaHo npocton 3l N. 5. bepbepbsaH
12.09.2023

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

LLenbIo 0CBOEHNA AUCLNNANHBI «KONIONOHAA XUMUSA» ABAAETCA (POPMUPOBAHNE N CUCTEMATU3aLNS
3HaHWN 0 CBOMNCTBAX reTeporeHHbIX ANCNEPCHbIX CUCTEM U MOBEPXHOCTHbLIX ABJIEHUAX.

3apavyaMm JIeKLUMOHHOrO Kypca KOJJIOMOHOW XUMMUN ABNSeTCS (pOopMUPOBaHUE KJIIOYEBbIX
BOMPOCOB MpPOrpamMMbl, MaTepuan JIEKUUA Npu3BaH CTUMYAMPOBATb CTYAEHTOB K MocsenytoLlei
camocToaTeNbHOW paboTe. JlTabopaTopHble 3aHATUS CTaBAT CBOEN LeJiblo (hPOPMUPOBAHNE YMEHUIA U
HaBbIKOB AJ1 pelleHnss NpobnemMHbIX U CUTYAUMOHHbIX 3a4ay; (OpPMUPOBAHME MPaKTUYECKUX
HaBbIKOB MOCTAHOBKM U BbIMOJIHEHUS 3KCNEPUMEHTaIbHON paboThl.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OcBoeHMe AuncunnanHbl «KonnoupgHas xmuMusa» dopMupyeT y obyyalowmnxcss KOMMETEHLMN,
HeobxoauMble ona NoaroToBkyn GakanaBpa B COOTBETCTBUM C TpeboBaHmaMu ®IrOC BO B obnactu
XUMUN OKPY>KaKoLLEN Cpenbl, XMMNYECKON SKCMepTU3bl N 3KoNornyeckom 6esonacHoctn. OHa BXxoauT
B YaCTb ONCUUNANH, OPMUPYEMbIX YHaCTHUKaMU obpa3oBaTesIbHbIX OTHOLWeEHUN Unkna OMOrl.

OHa vMeeT nNpefwecTBYyOLWME JIOFMYEeCKMe U CoAep>XaTesibHO-MeToAuYeckne CBS3U C
npegMeTaMn, U3yYeHHbIMU CTyLeHTaMu B TMpoLecce OCBOeHUss obpa3oBaTesibHOW Mporpammbl
OCHOBHOro obuiero obpasoBaHua Mo npeamMeTam «XuMusi», «dusmka», «MaTemMaTrka», a Takxe
conyTCcTBYylOWME CBA3M C AMCUMNAMHOMK 6a30BON YacTW NPOMECCUOHANbHOIro UMKNIa «XUMuUs
NPUPOAOHbLIX COEAUHEHUN», «XUMUA OKpyXKalowen cpenbl U MeToAbl KOHTPONsi 06beKToB
oKpyxatouweln cpenbl», «OCHOBbl XMMUYECKON 3KCMNepTu3bl», «OCHOBbI 6MOXMMUN». TonyYeHHble
3HaHUS UMEIT 3HAYEHMs ONA OCBOEHUA CrneuualibHbIX TEXHOJIOrMYEeCKMX AUCUMMANH B obnactu
XUMUN OKPY>KatloLen cpeabl, XUMUYECKOW 3KCNEePTU3bl U 3KONOrnyeckon 6e30mnacHoCTu.
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3. NepeyeHb NIaHUPYEMbDIX pe3ysbTaTOB 00y4YeHusa No aucuuniamHe
(MOAynNi0), COOTHECEHHbIX C MNJIAHUPYEMbIMU pe3yJsibTaTaMU OCBOEHUA

obpasoBaTesibHOW NPOrpaMmMmbl.

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

OnkK-2.1 PaboTaeT ¢ xMMmMyeckmMmun BelecTsamm ¢ cobnogeHnem
HOPM TexHUKn 6esonacHocTn

OnK-2.2 [MpoBOAUT CMHTE3 BELLECTB 1 MaTepuanoB pa3HoOW Npupoabl
C NCMN0J1b30BAHNEM UMEIOLLNXCSA METOANK

OrnK-2.3 [MpoBOAUT CTaHJapTHLIE onepaunu ANsa onpeneneHns
XMMUNYECKOro n pa3oBoro coctaBa BeLeCcTB 1 MaTepunasios
Ha NX OCHOBE

OlnK-2.4 MpoBoAUT nccnenoBaHMs CBONCTB BELLECTB 1 MaTepurasoB C
MCMoJiIb30BaHNEM CEPUAHOI0 Hay4HOro obopyaoBaHmsa

OlnK-4.1 Ncnonb3yeT 6a3oBble 3HaHMA B 061acTU MaTeMaTUKN 1
hU3MKM Npy NNaHUPoOBaHUN PaboT XMMUYecKon
HanpasJIeHHOCTN

OlnK-4.2 ObpabaTbiBaeT AaHHbIE C UCMO/b30BaHMEM CTaHOAPTHbIX
CNocob0B anNpPOKCMMAaLINMM YHNCTIEHHbIX XapaKTepUCTuK

OnK-4.3 NHTepnpeTnpyeT pe3ysibTaTbl XMMUYECKMX HabntoaeHUn ¢

MCMoJb30BaHNEM (PU3NYECKNX 3aKOHOB " I'IpenCTaBJ'IEHI/IIz
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

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

Ddopmbl Buabl 3aHATUMA UToro 3.e.
KOHTponsa ( 4yacos
KOJIN4ecCTB
o)
3a Jlek J1a6 cPn CP
Kypc 3 [Cem. 5 1 17 17 0.25 37.75 72 2

O6beM AnCUMNAVHBI 1 BUAbl y4ebHol paboTbl MO 04HO-3a04HON hopMe 0byveHUs.

DopMbl Buabl 3aHATUMN UToro 3.e.
KoHTpons ( Yyacos
KOJIN4ecTB
o)
3a Jlek J1a6 cpPn CP
Kypc 3 [Cem. 5 1 10 10 0.25 51.75 72 2
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5. CTpyKTypa u coaep>XaHue y4eOHOW M BOCNUTATEJIbHON AEATEJIbHOCTU NMPU peasiu3auum AUCLUNJINHDbI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

Cem Paspen oMcumMnianHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dDopMbl 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
5 OCHOBHbIe MOHATUSA KOJUIOUAHON XUMUUK, 06BbEKThI 1 1-2 2 2 5 TecTtupoBaHue
Lesin n3yyveHus.
5 MonekynspHoO-KMHETUYECKNEe CBONCTBa ANCNEPCHbIX 3-4 2 2 5 3awmnTa nabopaTopHoM
cucTem. paboTbl
5 OnTnyYeckne CBONCTBA AMCMEPCHbLIX CUCTEM. 5-6 2 2 5 3awmTa nabopaTopHomn
paboThbl
5 [TOBEPXHOCTHbIE ABJIEHUS. 7-8 2 2 5 Monayib
5 Apcopbumns Ha NOBEpPXHOCTW pa3aena ¢as. 9-10 2 2 5 TecTupoBaHue
5 Apcopbumsa n3 pacTBopoB Ha TBEPAYIO MOBEPXHOCTb. 11-12 2 2 5 3awmnTa nabopaTopHoM
paboThl
5 DNEeKTPOKNHETNYECKNE ABJIeHNS B ANCMEPCHbIX 13-14 2 2 5 Moaynb
cucTemMax.
5 YCTONYNBOCTb N KOArynauma ANCNepcHbIX CUCTEM. 15-16 P 2 2,75 3awmTta nabopaTopHomn
paboThl
5 SOMynbCUU U NeHbl. Knaccnpukaums, onpepeneHne 17 1 1 Moaynb
CTeneHn ANCMEepPCHOCTN. DMYNbraTopbl U
neHoobpasoBaTenn. Posb rmapodunnbHo-
nunodunbHoro 6anaHca monekynsl MNAB B
CTabunmsaunm sMybCUA N NeH.
5 MpoMexxyTo4yHaa aTTecTauns: 3a4yeT 0,25 3ayeT B YCTHOM hopMe
UTOrro: 17 17 0.25 37.75

5.3.CTpyKTypa ONCUUNANHbI A1 04HO-3a04HON hopMbl 0byveHus.

CemMm Paspen pucumnnauHebl Bupbl yuebHoM paboThbl, BK/lOYasA caMoCToATesIbHYI0 paboTy n
TPYyBAOeMKOCTb (B yacax)
Jlexk Jla6 ne cPn KPAT |KoHTpo CP Cc3
b
1 2 4 5 6 7 8 9 10 11
5 OCHOBHbIE NOHATUSI KOJIIOUAHOW XUMUN, 0O BEKTHI U LEeSIN N3YyYHeHUs. 6
5 MoneKynsipHO-KMHETUYECKMEe CBONCTBA ANCMEPCHbLIX CUCTEM. 1 1 6
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Cem

Paspen pucumniivHbl

Bupbl yuebHoU paboThbl, BKJIlOYaA caMOCTOATEIbHYIO paboTy u
TPYAOEMKOCTb (B Yyacax)

Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
Nb
1 2 4 5 6 7 8 9 10 11
5 OnTn4yeckrne CBONCTBA AMNCNEPCHbIX CUCTEM. 7
5 lNNoBepXHOCTHbIE SABJIEHUS. 1 7
5 Apcopbums Ha NoBEepXHOCTW pa3aesa ¢as. 1 1 7
5 Apcopbums n3 pacTBOPOB Ha TBEPAYIO MOBEPXHOCTb. 1 7,75
5 DNIEeKTPOKNHETNYECKNE SBJIEHNS B AUNCTEPCHbLIX CUCTEMAaX. 1 6
5 YCTONYNBOCTb N KOArynauma ANCNepCHbIX CUCTEM. 1 7
5 SOMynbCUU U NeHbl. Knaccugukaums, onpegeneHne cteneHn AMCnepcHocTu. dMybratopbl 1 10
neHoobpa3oBaTenn. Ponb rugpodunbHo-nunoduibHoro 6anaHca monekynel MNAB B cTabununsauun
3MYIbCUNA 1 MNEH.
5 MpoMexxyTo4yHaa aTTecTauns: 3a4eT 0,25
NTOrro: 10 10 0.25 51.75
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5.4. Copep>XaHue pa3genoB gucumnauHbl (Moayna) «KonnompgHaa xuMmusa», obpasoBaTesZibHble TEXHOJIOTUU

JIEKLIMOHHBIN KypC

KWHeTMYeCcKne CBONCTBA
ANCNePCHbIX CUCTEM.

ocMoc 1 anddysuvsa B
OUCNEepPCHbIX CUCTEMaX.
3aKOoH JNHLWTenHa.
CeOVMeHTaLUMOHHO-
anddysnoHHoe
paBHOBecue. MeTopn
MNeppeHaonpepeneHus
4yncna Asoragpa.
MpumeHeHne
y/ibTpaueHTpudyr ans

OlK-2.4; OrK-4.1; OMNK-4.2;
OnK-4.3;

KMHeTN4YeCcKne CBONCTBa
ONCMNEPCHbIX CUCTEM;
0COH6EHHOCTM KOMNOULHOIO
COCTOAHMA; 0COBEHHOCTMN
(HU3NKO-XUMUN ANCMEPCHbIX
cucTteMm n pactsopos BMC.
YMeTb:NpeacTaBnaTb
OaHHble
3KCNepuMeHTabHbIX
nccnenosaHn B Buae

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
5 OCHOBHbIE MOHATUSA Pa3znunyHbie Tunbl OlMK-2.1; OMNK-2.2; OMNK-2.3; [ 3HaTb: 6a30Byi0 TpaOnuUVOHHas nekuus
KONIJIOMZHON XUMnu, Knaccupukauunm OlK-2.4; OMNK-4.1; OlNK-4.2; | TepMnHONOrnio,
06bEKTBI U LENN N3YYEHUS. LOVNCNEePCHbIX CUCTEeM: Nno OlnK-4.3; OTHOCALLYIOCA K
arperaTHoOMy COCTOSIHMIO KOJIIOUAHOW XUMUN; TUMbI
[ucnepcHom dasbl 1 Knaccupukaumm
ONCNEPCUOHHON cpeabl, No ONCNEPCHbIX CUCTEM;
pasmepam HacTuy un T.4. cnocobbl nony4vyeHus
NnopnnbHble  NModobHble ONCNepCHbIX CUCTEM.
[ucnepcHblie CUCTEMBI. YMeTb: Npou3BOANUTb
OuncneprauvoHHble v PU3NKO-XNMU4eckune
KOHAEHCaUNOHHbIe n3mepeHus,
crocobbl nonyYyeHns XapaKTepusylouime Te nim
ONCNEPCHbIX CUCTEM. MHble CBONCTBa PaCcTBOpPOB,
OCHOBHble MeTObl O4YNUCTKN cMecen n gpyrux
3onen (Amanns n 06beKTOoB; NpeacTaBnAaATb
ynbTpadunbTpaums). haHHble
3KCNepuMeHTasIbHbIX
nccnesoBaHNM B BUAE
rpacdukoB 1 Tabnuu;
pewwaTb TUMOBbIE
KayYyeCTBEHHbIE U
pacyeTHbIe XUMNYECcKne
3apa4yu; Bnapgets:
HaBblkamu cbopa 1 aHanM3a
MHopMaLn; METOANKON
noJsly4eHns NpakTUYecKomn
MHGOopMaLnn, Ha OCHOBe
MMELLNXCSA
3KCNepuMeHTasIbHbIX
OaHHbIX.
5 MonekynsipHo- 1 BpoyHoBCcKoe ABMXeHwne, OlK-2.1; OMNK-2.2; OMNK-2.3; [ 3HaTb: MOJIeKyIIPHO- TpaanuvoHHasa nekuyms
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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

onpeaeneHnsa Mmaccol
ybTPaANCMEPCHbIX YacCTuULL
N MaKpoMOJieKy
(OymaHckunin, Ceenbepr).
CeoMMeEHTaLVOHHbIN
aHan3 NoNANCNEPCHbIX
cncTeM. KoHCTaHTa
cegMMeHTauunm.
OndpdepeHumnanbHas
KpuBas pacrpefesneHmns
YacTuy o pasmepam u eé
MOCTPOEHMEe U3 AaHHbIX MO
KWHETUKE HaKOomMJIeHns
ocagka

rpacdmkoB u Tabnuy;
npon3BoanNTb HabnoaeHns
3a NpoTeKaHneMm
XUMNYECKUX pPeakuunini n
nenatb 060CHOBaHHbIE
BbIBOAbI; pelaTb TUMNoBble
KayYyeCTBEHHbIE U
pacyeTHbIe XUMNYECcKne
3apa4yu; BnapgeTs:
HaBblkamMu cbopa 1 aHanM3a
MHopMaLn; MeTOANKON
noJsly4eHns NpakTUYecKomn
MHGOopMaLnn, Ha OCHOBe
VMELLNXCA
3KCMepuMeHTalIbHbIX
OaHHbIX.

OnTnyeckmne CBONCTBa
OUCMEPCHbIX CUCTEM.

PacceaHwue cBeTa,
ypaBHeHue Panes n
ypaBHeHue [lebas.
HedenomeTpusa n
Yy/IbTPaMNKPOCKOMMS.
TypboaumeTpus.

OMNK-2.1; OMK-2.2; OMNK-2.3;
OMK-2.4; OlK-4.1; OlNK-4.2;
OlK-4.3;

3HaTb: oNTMUYeckne
CBOWCTBa ANCMNEPCHbIX
cncTeM YMeTb:
MPou3BOANTbL PU3NKO-
XUMNYECKne n3MmepeHuns,
XapaKTepusylouime Te nim
MHble CBONCTBa PaCcTBOpPOB,
cMecen n gpyrux
06bEeKTOB; NpenCcTaBNATb
haHHble
3KCNepuMeHTasIbHbIX
nccnesoBaHNM B BUAE
rpacdukoB 1 Tabnuu;
npon3BoanNTb HabnoaeHns
3a NpoTeKaHneMm
XUMNYECKNX peakuuini n
nenatb 060CHOBaHHbIe
BbIBOAbI; pewaTb TUMOBbIE
KayYyeCTBEHHbIE 1
pacyeTHble XUMNYyeckune
3aja4n; Bnagetb:
HaBblkamu cbopa v aHanm3a
nHhopMaLn; MeTOANKOMN
rMosly4YyeHnsa npakTn4eckom
MH(OopMaUunM, Ha OCHOBe
UMeloLmnxcs
3KCNEepPUMEHTaJIbHbIX

TpaOnuUVOHHas nekuus

OAHHbIX.
MoBepXHOCTHbIE ABNEHUS. MoBepxHOCTb pasgena a3 |OMNK-2.1; OMNK-2.2; OMNK-2.3; [ 3HaTb: OCHOBHbIE TpaanunoHHasa nekyms
n ceobopgHas OMNK-2.4; OMNK-4.1; OlNK-4.2; | 3aKOHOMepPHOCTK

NOBEepPXHOCTHasA 3Heprus.
MoBepxHOCTHOE

OMnK-4.3;

NMOBEPXHOCTHbIX ABJIEHNA.
YMeTb: OCyLIeCTBAATb
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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

HaTs>KeHne. CMavymBaHue.
3akoH KOHra. PaboThbl
Koresmm n agresunu.
dnoTauma. KanunnspHole
ABJieHNA. KanunnapHoe
NnoAHATUE XXNOKOCTH,
ypaBHeHMe XKiopeHa.
KanunnapHoe paBnieHne.
3aBMCUMOCTb OaBNeHuns
rnapa OT KPUBU3HbI
MOBEPXHOCTU XNOKOCTN.
3akoH ToMcoHa.
MN3oTepMmuyeckas
rneperoHKa 1 KanunaspHas
KOHOEHCaLMs BeLlecTBa.

XUMUNYECKUN 3KCNeEPUMEHT
no npepnaraemon
MeTOoAMKe; aHannM3npoBaTb
M UHTEepnpeTnpoBaThb
nony4yeHHble
3KCMepuMeHTasNbHble
pe3ynbTaTbl BnageTb:
HaBblKaMW pelleHns
KOHKPETHbIX
TeopeTun4ecknx n
SKCNepnMeHTaNbHbIX
3apay.

Apcopbumsa Ha
NnoBepxHOCTN pa3aena das.

MoBepPXHOCTHbIN CNOW Mo
Mmb6cy. An- copbuns Ha
rpaHuue pasgena pacTBop-
ras. TepMmoanHaMmKa
npouecca agcopbunm un
ypaBHeHue agcopbumn
'nb6ca. MoBepXHOCTHO-
aKTUBHble BellecTBa.
NMoBepxHOCTHas
AKTUBHOCTb 1 NPaBuUIO
Tpaybe-[iokno.
3aBUCUMOCTb
NOBEPXHOCTHOr0
HaTsAXeHns oT
KoHueHTpauun MAB.
YpaBHeHUs LLUNWKOBCKOro n
Nenrmiopa. CTpoeHune
MOHOC/I0EB PaCTBOPMMbIX
[MAB v pacyeT pa3mepos
Monekys MNAB.

OlK-2.1; OMK-2.2; ONK-2.3;
OMNK-2.4; OlK-4.1; OMNK-4.2;
OMnK-4.3;

3HaTb: TEPMOANHAMUKY
npouecca agcopbumm Ha
NoOBEepPXHOCTW pa3aena ¢as.
YMeTb: Npon3BOANTb
PU3NKO-XMUYECKME
n3MepeHuns,
XapakKTepusyloLwme Te nan
MHble CBONCTBa PaCcTBOpPOB,
cMecen n gpyrux
06beKTOoB; NpeacTaBnAaATb
OaHHble
3KCMepuMeHTalIbHbIX
nccnesoBaHNM B BUAE
rpacdukoB 1 Tabnuu;
npon3BoanNTb HabnoaeHns
3a NpoTekaHuem
XUMNYECKNX peakuuini n
nenatb 060CHOBaHHbIe
BbIBOAbI; pellaTb TUMNoBbIe
KavyeCTBEHHble 1
pacyeTHble XMMnyeckne
3apayn; BnapeTs:
HaBblkamu cbopa v aHanm3a
nHhopMaLn; MeTOANKOMN
noJsly4eHNs NPaKTUYeCcKon
MH(OopMaUunM, Ha OCHOBe
NMeoLNXCS
3KCrepuMeHTasbHbIX
OAHHbIX.

TpaD,I/ILI,I/IOHHaﬂ nexkyunsa

Ancopbums rasos 1 napos
Ha TBEPAOW NOBEPXHOCTN.
Apcopbuuns n3 pacTBopoB
Ha TBEPAYIO MOBEPXHOCTb.

MATb TUNOB N30TEPM
apcopbunn.
ApcopbuMOHHbIE CUMbI U
KUHEeTMKa afcopbumoHHOro

OMnK-2.1; OrK-2.2; OMNK-2.3;
OlK-2.4; OMNK-4.1; ONK-4.2;
OMnK-4.3;

3HaTb: TEPMOANHAMUKY
npouecca aacopbunmn
rMapoB Ha TBepaoun
NOBEPXHOCTK N npoLecca

TpaanunoHHasa nekyms
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CemMm HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copnep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA Ob6pasoBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
npouecca. YpaBHeHne ancopbumm n3 pacTesopos
®peHkens. Teopun Ha TBepAyto MOBEPXHOCTb.
agcopbuunm JleHrmiopa, YMeTb: Npon3BoAnTb
NonsHwn n B3T. AacopbeHThl PU3BNKO-XUMUYECKME
N X CpaBHUTESIbHbIE n3MepeHus,
XapaKTepucTuKu. XapakTepusyloLwue Te nam
Apcopbumna ns pactsopos MHble CBONCTBa paCTBOpPOB,
Ha TBEPAYIO NOBEPXHOCTb. cMecen n gpyrux
Apncopbumns MNAB n3 00beKTOB; NPeacTaBnATb
pacTBOPOB W NPaBUIO OaHHble
ypaBHMBaAHNSA NONAPHOCTEN 3KCrepuMeHTallbHbIX
PebuHpepa. nccnenoBaHui B BUae
XpomaTorpagus. rpacgukoB n Tabnuu;
Apcopbuuns 31eKTpPosInTOoB. npon3BoanTb HabnoaeHns
[BONHOWN 3N1eKTpN4eCcKuni 3a NpoTeKaHneMm
C/I0N N MOJENN CTPOEHUS XVMUNYECKNX peakumnin n
O3C (Teopun lenbMmronbua, nenaTtb 060CHOBaHHbIE
F'yn- YenmeHa, WTepHa). BbIBOAbl; pellaTb TUMOBbIE
Mpasuno ®asHca-MNaHeTa. Ka4vyeCTBEHHbIE N
[3eTa-noTeHuman. pacyeTHble XuMn4yeckue
CTpoeHne muuenbl 3aja4qun; Bnapets:
rnapocobHoro 30n4. HaBblkamu cbopa n aHanmsa
OCHOBbI MOHHOIO 06MeHa. nHdopMaLmnm; MeToANKON
JlnoTponHsele paab Noay4eHns NpakTn4eckomn
MHGOopMaLnn, Ha OCHOBe
UMeLnXCs
3KCMepuMeHTasIbHbIX
OAHHbIX.
DNEeKTPOKNHETNYKECKNE NeKTPooCMocC " OlNK-2.1; OMNK-2.2; OMNK-2.3; | 3HaTb: TpaOnuUVOHHas nekuus
CBOWCTBa ANCMNEPCHbIX snekTpodopes. YpaBHeHne |OlK-2.4; OMNK-4.1; OlMNK-4.2; | 2neKTpoKNHeTN4YecKne
cucTem. [enbMronbua- OrnkK-4.3; ABJIeHUA B ANCMEPCHbIX
CMoyxoBckoro. Metoabl cucTeMax: 3/IeKTPooCMOoC 1
onpeneneHns a3eTa- 3neKkTpodopes. YMeTb:
noTteHuwnana. OCYLLLECTBAATb XUMNYECKUIA
3KCMepuMeHT Mo
npeafnaraeMon MeToAuKe;
aHann3npoBaTb U
UHTepnpeTnposaTb
noJiy4eHHble
3KCrMepuMeHTasbHble
pe3synbTaTbl BnageTb:
HaBblKaMW peLleHns
KOHKPETHbIX
TEeopeTnyYecKnx un
3KCMepuMeHTasIbHbIX
3ajau.
YCTONYNBOCTb " 1 ArperaTtusHasa n OlK-2.1; OMNK-2.2; OMNK-2.3; | 3HaTb: TeopeTuyeckme TpaanuvoHHasa nekuyms

Koarynauma gucnepcHbix

cegnMeHTaunoOHHaA

OMK-2.4; OlK-4.1; OlNK-4.2;

OCHOBbI YCTOIZ‘-IVIBOCTI/I n
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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
cucTem. ycTon4mBocTb. Koarynauua | OMNK-4.3; Koarynsauum oucrnepcHbix

3/IEKTPOSINTaMUN. 30HbI U
rnopor Koarynsauuu.
Mpasuno Wynbue-rapav n
ypaBHeHue JlaHpay-
OepsarvHa. KuHeTuka
Koarynsuum. Teopumn
ObICTPOM U MeasieHHON
Koarynsauuu. MNMentusauns.

cucTem. YMeThb:
npon3BoanNTb PU3NKO-
XUMNYECKNE N3MEPEHMS,
XapakTepusylouime Te nim
MHble CBOWCTBa PacTBOPOB,
cMecen n opyrux
06beKTOB; NpeACcTaBAATb
OaHHble
3KCNEPUMEHTaJIbHbIX
NccnenoBaHNM B BUAE
rpacgukoB n Tabnuu;
npousBoAnTbL HabnoaeHns
3a NpoTeKaHueMm
XVMNYECKNX peakuunin n
nenatb 060CHOBaHHbIE
BbIBObl; peLlaTb TUMNoBble
KayeCcTBEHHble 1
pacyeTHble XUMNYeckKune
3aja4n; Bnapgetb:
HaBblkamMun cbopa 1 aHanm3a
MHopMaLnn; METOLANKON
Mosly4eHns nNpakTn4eckom
nHhopMaL MM, Ha OCHOBe
MMELLMXCSA
3KCNEepPUMEHTaJIbHbIX

LaHHbIX.
OMYNbCUN N NEHBbI. OMYNbCUN N NEHBbI. OrlK-2.1; OMNK-2.2; OMNK-2.3; | 3HaTb: OCHOBbI TpaOnuUVOHHas nekuuns
Knaccndukaums, Knaccndukaums, OlK-2.4; OMNK-4.1; ONK-4.2; | knaccudgpukaumn,

onpeneneHue cTeneHun onpeneneHue cTeneHun OnK-4.3; onpeneneHue cteneHun

ONCNEPCHOCTM. ONCNEPCHOCTM. ONCNEePCHOCTW; MPUHUKNNLI

SMyfbraTopsbl 1
neHoobpasoBaTenu. Ponb r
nppouibHo-
nnnodunsHorobanaHca
Monekynbl NAB B
cTabunmsaumm sMynbCcuini n
neH.

SMyNbraTopbl, MPUHLNMGI
Bblbopa MNAB ons
cTabunmsauunm npsMbIx u
obpaTHbIX 3MynbCUA. Ponb
rmapodusibHo-
nunodunbHoro 6anaHca
Monekysbl MNAB B
cTabunmsaumm smMynbCun.
ObpalieHue a3 B
aMysibcuax. MpakTrnyeckoe
npMMeHeHne 3MyAbCUN.
CTpoeHune neH n nx
Knaccnukaumns.
KpaTHOCTb neH.
NMeHoobpa3oBaTenu,
3PPEeKTUBHOCTb NUX
BJINSHWNSA N CBA3b C rnapod

Bblbopa MNAB ons
cTabunmsaunm nNpsamMbIx n
obpaTHbIX 3MYNbCUNA.
YMeTb: oCyLwecTBAATb
XUMUNYECKNIA 3KCNepuMeHT
no npeanaraemon
MeToAUKe; aHan3mMpoBaTb
N MHTEepnpeTnpoBaTb
NnosyYeHHble
3KCNepuMeHTabHble
pe3ysnbTaTbl Bnagets:
HaBblKaMW peLleHns
KOHKPETHbIX
TeopeTnyecknx un
3KCNepuMeHTabHbIX
3ajan.
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Cem HauMmeHoOBaHue TeMbl TpyAsoeMKocTb (4achl) 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
WNBHO-TTNMOQUIbHBIM
6anaHCcoOM Ncnosb3yembix
MAB. MNpakTnyeckoe
MpPUMeHeHne neH
(npymepbl)
NTOrlO: 17 10
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

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

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

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

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

Cem Ne paspena puCUUNINHDbI HaumeHoBaHue nabopaTopHbix paboTt Ob61eM B Hacax
00 3P0 0390
1 2 3 4 5 6
5 OCHOBHbIe MOHATUA KOJIIOUAHON XUMUK, MonyyeHne KONNOMOHbIX PaCTBOPOB M NX CBONCTBA 2
06BbEKTHI N Lenn N3yyeHus
5 MonekynsapHoO-KMHeTUYeCKne CBONCTBA BAvsiHMe KOHLUEeHTpauuni pearmpyoLlmnx BewecTs Ha npouecc obpa3oBaHNsA KOJAOUAHBIX 2 1
OVNCNEePCHbIX CUCTEM pacTBOPOB
5 Apncopbumsi Ha NOBEPXHOCTY pa3fena gas. OnpepeneHne cTteneHn agcopobLnm yKCyCHOM KNCIOTbI. 2 1
5 Ancopbuma ra3os 1 Napos Ha TBEpAOWN Ancopbumsa yrnem pasnnyHblX BeLLLeCTB U3 pacTBOPOB. 2 1
noBepxHOCTU. Aacopbuuns n3 pacTBOpoB Ha
TBEPAYIO MOBEPXHOCTb
5 Apcopbumnsi Ha MOBEPXHOCTW pa3gena a3 AHanNN3 Norn0TUTENbHOM CMNOCOBHOCTMU. 2 1
5 [oBEepXHOCTHbIE SIBJIEHUA BinsiHne pasnnyHblx hakTOpPoB Ha aacopbumio N3 pacTBoOpoB 2 1
5 DNIeKTPOKNHETUYKECKE CBONCTBA ANUCMEPCHbIX | DNIEKTPOKNHETNYKECKNE CBONCTBA ANCMEPCHbIX CUCTEM 2
cuctem
5 YCTONYNBOCTb 1 KOArynaumsa AncnepcHbix PacyeT KOHCTaHT CKOPOCTW MOPOroB Koarynsauum 2
cncTem
5 YCTONYNBOCTb U KOArynaumns UCHepCHbIX YCTONYNBOCTb KOArynaums u KoaionaHbIX pacTBOPOB 1 1
cncTem
UTOro: 17 10
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5.7. MpuMepHasa TeMaTUKa KypPCOBbIX NPoeKTOoB (paboT)
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

Cem 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
5 Apncopbums Ha NOBEPXHOCTY pa3aena gas. YWPC. PacyeT BeNYNHbI MOBEPXHOCTHOW aKTUBHOCTU MO N3MEHEHMIO 2-4 4 8
MOBEPXHOCTHOIr0 HaTAXKEHNS Hepens
5 Ancopbums ra3oB 1 NapoB Ha TBEpPAON YWPC. PacyeT Benn4nHbl agcopbumm n ctenenn agcopbumm Ha TeepaomM agcopbeHTe 5-6 4 8
nosepxHocTU. Aacopbunsa n3 pacTBopoB Ha Mo M3MEHEHWI0 KOHLUeHTpauun agcopbtnsa Hepens
TBEPAYIO MOBEPXHOCTb
5 Ancopbums ra3oB 1 NapoB Ha TBEpPAON YWPC. PacyeT rmub66coBckon agcopbumm c MCnosib30BaHNEM N30TEPMbI 7 4 8
nosepxHocTU. Aacopbunsa n3 pacTBopoB Ha MOBEPXHOCTHOr0 HaTsXKeHus. OnpegeneHne MoneKkynapHblIXx KOHCTaHT MAB. Hepens
TBEPAYIO MOBEPXHOCTb
5 Ancopbuma Ha NOBepPXHOCTM pa3fena das. YWPC. MeToabl onpefeneHns NOBEPXHOCTHOIO HaTSXXeHNS. 8-9 4 8
Hepens
5 Ancopbums ra3os 1 NapoB Ha TBEPAON YWPC. PacyeT Benn4nHbl agcopbumm no ypaBHeHUto JIaHrMiopa 10-11 4 7
noBepxHoOCTU. Aacopbunsa n3 pacTBOpoB Ha Hepens
TBEPAYIO NOBEPXHOCTb
5 CBONCTBa ANCMNEPCHbIX CUCTEM N PacTBOPOB YWPC. AHann3 nornoTuTesibHON CNOCOBHOCTN aKTUBMPOBAHHbBIX Yrnen 12-13 4 8
6rononmmepos Hepens
5 Apncopbums Ha NOBEPXHOCTY pa3aena das. YWPC. BblTecHeHMe C MOBEPXHOCTU ancopbeHTa 04HOro BewecTBa ApYrum 14-15 4 7
Hepens
5 Mo Bcem pa3penam Kypca HanuncaHue pedepaTta Ha O4HY U3 TeM, NMPenJloKeHHY0 B 10 10
TeYyeHun
e cemec
Tpa
NTOro: 38 52
5.9. KaneHpapHbin rpacduk BocnuTaTeNbHOW paboThbl N0 AUCUMNJIMHE
Moaynb JaTta, MecTo npoBeneHus HasBaHue meponpuaTusa dopmMa npoBepeHus OTBEeTCTBEHHbIW JocTmxeHun
MeponpuaTuUs obyyalowmuxcs

obyyaowmxcs B
NpPoopreHTaUNOHHYI0
NeAaTesIibHOCTb

«MI'TY»

aspo3onen: obpasoBaHme n
CcBOWCTBA.

(MHAMBMAYaNbHO-rpynnoBas

Mogaynb 3 YyebHo- Hoabpb 2023, ®r60Y BO MembpaHHasa TexHonorua nu | Kpyrneii cton Cunuko H.O. OMNK-2.1; OMNK-2.2; ONK-2.3;
nccnepoBaTesibCKas m «MI'TY» ee nNnpuMeHeHune B (vHanBMAyanbHO-rpynnosas) OrllK-2.4; OrK-4.1; ONkK-4.2;
Hay4HoO-uccsegoBaTesibCcKas MPOMBbILLIEHHOCTU. OMNK-4.3;

[eATeNbHOCTb

Moaynb 7 BosneveHune Lekabpb 2023, ®re0Y BO MN3MeH4MBLIN XapaKkTep Kpyrnbin cton Cunyko H.O. OlMK-2.1; ONK-2.2; OMNK-2.3;

OlK-2.4; OMNK-4.1; OMNK-4.2;
OlnK-4.3;
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Moaynb

JaTa, MecTo npoBeneHus

Ha3BaHue MeponpuaTus

dopmMma npoBeneHUus
MEeponpuaTUs

OTBEeTCTBEHHbIW

JdocTU>XXeHus
obyualowmuxcs
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue CcblsiKa
544.7(07) N 42 NoBepxXHOCTHbIe fiBNeHMA. Agcopbuns : http://lib.mkgtu.ru:8002/libdata.php?id=2000021947&DOK=0
MeToAnYecKme yKasaHusa K BbINoaHeHU0 NabopaTopHbIX 30267&BASE=0007AA

paboT N CTYAEHTOB TEXHONOMMYECKNX U NHXKEHEPHbIX
cneumnanbHOCTEN BbICLUUX y4ebHbIX 3aBeaeHuni /
MunHobpHaykn P®, ®r60Y BIMNO Maiikon. roc. TEXHON. YH-T ;
[cocT. H.O. Cnykol. - Mawnkon : MarapuH O.T"., 2012. - 44 c. -
9b HB MI'TY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=2000021947. -
Pe>xxum poctyna: cBobogHbIn. - Bubnunorp.: c. 42 (9 Ha3B.)

544.7(07) C 41 Cnyko, H.O. (Mankonckuii rocygapcTBeHHbin | http://lib.mkgtu.ru:8002/libdata.php?id=2100059331
TEXHOJIOrNYeCKU yHUBEepCnTEeT). KonnonaHas XxmMuns :
yyebHoe nocobue n npakTnkym / Cnyko H.O., CtanbHas M.WU.
; MnHobpHaykun Poccun, ®rBOY BO Maikon. roc. TeXHO. YH-
T. - Mawnkon : 6/u, 2023. - 165 c. - 96 Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2100059331. - Pexxum
[oCTyna: Ans aBTopu3npoB. Nosib3oBaTenen. - Mpun.: c.
162-164. - Bubnanorp.: c. 165 (6 Ha3B.)

6.2. JiuTepaTtypa ANA CaMOCTOATENIbHOW paboT

HasBaHue CcblsIKa

BpsHckni, B.9. KonnongHas xumuns : y4ebHoe nocobue / http://www.iprbookshop.ru/66632.html
B.4. BpsiHckumia. - CapaToB : By3oBckoe obpa3soBaHue, 2017. -
104 c. - 3bC IPR Books. - URL:
http://www.iprbookshop.ru/66632.html. - Pexxum goctyna: no
noanuncke. - ISBN 978-5-4487-0038-5

541.1(075.8) ® 50 ®usnyeckasa n KoAAONLHaA XUMNS : http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+013
yyebHuk gns ctyaeHToB By3oB / [A.l. Benses u ap.]; noa CFA

pen. A.lN. bensaesa. - Mocksa : I0TAP-Meaua, 2010. - 704 c.
> nn. - F'pudp: PekomeHgoBaHo YMO no MeguumMHCKOMY U
hapmaueBTnyeckomy obpasoBaHuto By30B Poccun. - 96 HB
MITY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=1000060261. -
Pexxum pgocTyna: cogep>xaHue. - AYJ1: 49 3k3. - ISBN
978-5-9704-1441-5

MpaKTUKyM Mo KonnaougHom xuMmnm : y4ebHoe nocobue / https://znanium.com/catalog/document?id=395796
B.O. JonxukoBa, 3aabiMoBa H.M., JlonaTtmnHa J1.U.,
Kynnuuxun B.T'. ; nog pea. B.I'. KynanymxuHa. - MockBa :
By3osckun y4ebHuk : UHOPA-M, 2022. - 288 c. : nn. - 3bC
3HaHWyM.

544.7(07) B 31 BepexxHukoB, B.H. KonnongHas xumusa http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+070
MOBEPXHOCTHO-aKTUBHbIX BeLLecTB : y4yebHoe nocobue / B.H. |011

BepexxHukos, U.W. l'epmaiuesa, M.FO. KpbicuH. - CI6. : JlaHb,
2015. - 304 c. : nn. - (Y4ebHuKM gns By3oB. CrneymnanbHas
nuTepaTtypa). - Mpun.: c. 279-293. - 3b HB MI'TY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=2100044086. -
Pexxum pocTyna: conep>kaHue. - AYJ1: 12 3k3. - bubnuorp.: c.
294-296 (39 Ha3B.). - ISBN 978-5-8114-1929-6

Y4yebHO-MeTOANYECKNE MaTEpPUabl 418 CaMOCTOATENbHOM paboThl 00yYatloWwmxcs n3 Yyncna
WHBaNA0B N 1L, C OFpaHUYEHHBLIMM BO3MOXKHOCTAMU 340poBbA (OB3) npenocTaBnsatoTcsa B popmax,
afanTMPOBaHHbIX K OrpaHNYeHNAaM NX 340PO0BbA U BOCMPUATUS MHOpMaLmn:

ONs VL C HapyLWeHWAMUN 3peHuns:

e B MeYyaTHON hopMe YBENIMYEHHBIM LLUPUDTOM,
e B (hopMe 3/IeKTPOHHOIr0 JOKYMEHTa,
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e B hopMe ayaunocpanna,
e B nevyaTHomn popMe Ha s3blke bpanns.

ONns nuu c HapyleHuamMmn cnyxa:

e B MevyaTHOW chopme,
e B (hopMe 3/IeKTPOHHOr0 OOKYyMEHTa.

Ona nuuy, ¢ HapyLWeHNsaSMM ONMOpHO-ABUraTesIbHOro annapaTa:
e B nevyaTHomn opme,

* B (popMe 3/IeEKTPOHHOIr0 JOKYMEHTa,
e B hbopMe ayaunocpanna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

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

obpasoBaTesibHOW NPOrpaMMmbl

Stanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy)

o®0

390

0390

HaumeHoBaHue y4yebHbIx
OVCLUMJIMH,
cdopmMupyoue
KOMNeTeHUUM B npouecce
OCBOEHMA
obpaszoBaTenbHOM
nporpaMMbl

ONK-2.1 PaboTaeT C XUMNYECKUMUN BELLLECTBAMU C COBIIOAEHNEM HOPM TEXHUKN 6e30MacHOCTn

56 56 Ddusnyveckas Xmmms

4 5 dusnyeckme metToabl
ncceJoBaHNs B XMMUM

8 9 XvMuns npupoaHbIxX
coeJHEeHNN

3 4 OCHOBbI 6UOXUMUK

8 8 XMuns reTepounKsios n
OCHOBbI MOJIEKYIAPHOWN
6uonorum

34 34 AHanuTnyeckas xmMus

34 34 OpraHunyeckas xmmus

5 5 KosusiongHas xumMmsa

5 7 Cnctemsbl yrnipasneHus
XVMUKO-TEXHOIOMNYECKNMN
rnpoueccamu

5 5 OCHOBbI XMMUYECKOW
3KCMepTu3bl

38 78 Monaynb nonyyeHus
KBanudukaumm "JlabopaHT
XUMNYECKoro aHaamsa"

3 7 MeToabl pasgeneHns n
KOHLIEHTPPOBaHUSA

8 8 JK3aMeH no MoAyJo
"Monaysib nosy4eHus
KBanudukaumm "JlabopaHT
XUMNYecKoro aHasansa""

7 89 Moaynb nony4deHns
KBanngunkaumm "YnakosLMK
3J1IeKTPoA0B"

7 9 MNpuknagHas 3/1eKTPOXnumMns

7 9 JK3aMeH no MoayJo
"Monaynb nosy4eHus
KBannukauum "YnakosLLNK
3nekTpogos""

2 2 O3HakoMUTeJIbHas NpakTuKa

56 56 Hay4Ho-nccnepnosaTtenbckas
paboTa

8 9 MoaroToBKa K npouenype

3aWnThl 1 Npoueaypa
3alUUTbl BbIMYCKHOMN
KBaAnunKaLnoHHoM paboTsl

OMNK-2.2 [poBOANT CUHTES BE

LeCTB U MaTepuasioB pasHom N

pupoabl C NCMOJIb30BaHNEM UMEKLLNXCA METOOUNK

56 56 dunsnyeckasa xmmmns

4 5 dusmnyeckmne metoabl
nccnenoBaHUs B XuMmnm

8 9 XyMunsa npupoaHbIxX
COeaNHEHUN

3 4 OCHOBbI BUOXMMUN

8 8 XMuns reTepounKsios n
OCHOBbI MOJIEKYJISIPHON
6rnonorun

34 34 AHannTn4yeckas XmMms

34 34 OpraHunyeckas xmmus

5 5 KonnongHas xmmMus

5 7 Cnctemsbl yrnipasneHus
XUMUNKO-TEXHOJIOMTYECKNMU
npoueccamu

5 5 OCHOBbI XUMNYECKOW
3KCNEPTU3bI

38 78 Monaynb nonyyeHus
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3tanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy)

0o®0

390

0390

HauMmeHoBaHue y4ebHbIX
OVUCLUMJIMH,
cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

kBanndpukauum "JlabopaHT
XUMUYECKOro aHaamsa"

MeToabl pa3aeneHus u
KOHLIEHTPUPOBAHUS

SK3aMeH Mo MoayJio
"Monaynb nosy4eHus
kBanndpukauum "JlabopaHT
XMMU4yeckoro aHanamsa""

89

Mopgynb nony4vyeHums
KBanngukaunm "YnakosLLNK
3/1eKTpoaoB"

JK3aMeH no MoayJo
"Monaysib nosy4eHus
KBanngukaumm "YnakoBLMK
3nekTpogos""

MpuKagHas 3NeKTPOXNUMUS

O3HaKoMUTesIbHas NpakTuKa

w
meO

Haquo-MccnenosaTeanKaﬂ
paboTa

MoaroToBKa K nMpoueaype
3alKMThl 1 Npoueaypa
3aLlNTbl BbINYCKHOWN
KBaNNuKauMoHHom paboTbl

OMNK-2.3 MNpoBoAnT CTaHAapTHbIE onepauun a5 onpeaeneHns XMMMYeckoro 1 pa3oBoro cocTaBa BewWecTB U MaTepmnasios

Ha NX OCHOBEe

56 56 Ddusnyeckas Xmmus

4 5 dusnyeckme metToabl
nccaeoBaHns B XMMUM

8 9 XrMuns npupoaHbIxX
coefjHEHNN

3 4 OcHOBbI H1UOXUMMK

8 8 XMuns reTepounKksios n
OCHOBbI MOJIEKYIAPHOWN
6uosorum

34 34 AHanuTuyeckas xmMuns

34 34 OpraHuyeckas xuMus

5 5 KossiongHasa xumMmsa

5 7 Cnctemsbl yrnpasneHus
XMMUKO-TEXHOIOMrNYECKMMN
npoueccammu

5 5 OCHOBbI XMMUY€ECKOWN
3KCMepTun3bl

38 78 Monaynb nonyyeHus
KBanugukaumm "JlabopaHT
XNUMNYECKoro aHanamsa"

3 7 MeToabl pasaeneHns n
KOHLIEHTPUPOBaHUSA

8 8 JK3aMeH no MoayJo
"Monaysib nosy4eHus
KBanugukaumm "JlabopaHT
XMMNYyeckoro aHasansa""

7 89 Mopaynb nony4deHns
KBanugukaumm "YnakosLMK
3/1eKTpoAoB"

7 9 MNpuknagHas 3/1eKTPOXUMns

7 9 JK3aMeH no MoayJio
"Monaynb nosy4yeHus
KBannukaunm "YnakosLLNK
3nekTponos""

2 2 O3HakoMUTeNbHan NpakTuKa

56 56 Hay4Ho-nccnepoBaTtenbckas
paboTa

8 9 MoaroToBKa K npouenype

3alunThl U Npoueaypa
3alUNTbl BbIMYCKHOMN
KBaJIMUKaLMoHHOM paboTbl

OMNK-2.4 MNpoBoanT nccnenoBaHnsa CBONCTB BELLECTB N MaTepurasnos C UCMOJb30BaHNEM CEPUNHOIO HAaYy4HOro

obopynoBaHus
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpamMmbl

56 56 Ddusnyeckas xXmmMms

4 5 dusnyeckne MetToabl
1nccneoBaHns B XMMUM

8 9 XuMuna npupoaHbIX
coefnHeHun

3 4 OCHOBbI BUOXMIUK

8 8 XUMUA reTepoLnKios 1
OCHOBbI MOJ1IEKYIAPHOMN
6rnonorum

34 34 AHannTu4yeckas xmMms

34 34 OpraHnyeckas xmmMus

5 5 KonsongHas xmmMumsa

5 7 CucTembl ynpasneHus
XUMUNKO-TEXHOJI0rNYEeCKMMN
npoueccamm

5 5 OCHOBbI XMMUYECKOIA
3KCNepTum3bl

38 78 Moaynb nony4deHns
kBanndpukauum "JlabopaHTt
XMMWYecKoro aHaansa"

3 7 MeToAbl pa3zgeneHnsa n
KOHLEHTPMPOBaHUA

8 8 JK3aMeH no MoayJo
"Monaynb nosy4yeHus
kBanudukauum "JlabopaHTt
XMMU4yeckoro aHanamsa""

7 89 Moaynb nony4deHns
KBanngukaunm "YnakosLLnNK
3/1eKTPoaoB"

7 9 MNprkKnagHasa 3IEKTPOXMMUSA

7 9 JK3aMeH No MoAyJo
"Monaynb nosnyyvyeHus
KBanngukaumm "YnakosLLnK
3nekTpogos""

2 2 O3HaKoMUTesIbHas NpakTuKa

56 56 Hay4Ho-uccnegosaTtenbcKas
paboTa

8 9 MogroToBka K npouenype

3alKMThl 1 Npoueaypa
3aLlNTbl BbIMYCKHOWN
KBaNNuUKaLMoHHoOM paboTbl

OMNK-4.1 Nicnonb3yeT 6a30Bbie 3HaHMA B 06/1aCTU MaTeEMaTUK

1 1 UMK NpU NJaHUPOBaHUN

paboT xumMmnyeckom

HanpasJ/IEeHHOCTN

56 56 dusnyeckas xmmums

5 6 KBaHTOBas MexaHunka un
KBaAHTOBas XMMuns

56 67 XMuna okpy>xatoLen cpeabl u
MeToAbl KOHTPONSA 06bEKTOB
OKpYy>KawLlen cpegbl

7 7 Xvmunsa n prsmka TBepaoro
Tena

7 8 INEeKTPOXUMMSA

4 4 JKonormnyeckas
6e3onacHoOCTb

5 5 KossiongHasa xumMmsa

2 2 TeopeTunyeckasa n
npukaagHas MexaHuka

2 7 TexHonorum
pecypcocbepexeHuns B
XMMUNYECKNX NPOM3BOACTBaX

1 3 Ddurnocopusa HayKn 1 TEXHUKN

1 3 NcTopusa n metononorus
XUMUn

8 8 CTaTncrtmyeckas gusunka

8 8 CTpoeHne MoJsieky

8 8 MpombiLLneHHasn
opraHmyeckas xmMums

8 8 OcHoBbl broTEXHO0r NN
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3tanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy)

0o®0

390

0390

HauMmeHoBaHue y4ebHbIX
OVUCLUMJIMH,
cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

MoaroToBKa K npouenype
3alWmMThl 1 Npouenypa
3alLUMThl BbIMYCKHOM
KBanMuUKauMoHHom paboTbl

OMNK-4.2 O6bpabaTbiBaeT fgaHH

ble C UCNOoJIb30BaHWEM CTaHAap

THbIX CN0C060B ANMNPOKCMMaUNN YNCJNTEHHBLIX XapPaKTEePUCTUK

56 56 dursnyeckas xmmmsa

56 67 XumMuna okpy>xaroLien cpeabl n
MeToAbl KOHTPONSA 06bEKTOB
OKpY>KaloLlen cpeabl

5 6 KBaHTOBas MexaHukKa u
KBaHTOBas XUMuUs

7 7 Xumunsa n pusmka TBepaoro
Tena

7 8 INEeKTPOXUMUSA

4 4 JKonorunyeckas
6e3omacHOCTb

5 5 KonnonpgHas xvmmus

2 2 TeopeTunyeckasa n
npukJagHas MexaHuka

2 7 TexHonorum
pecypcocbepexxeHuns B
XMMUYECKMX NPOoM3BOACTBaX

1 3 durnocopusa HayKn U TEXHUKKN

1 3 NcTopusa n metonosorus
XUMUn

8 8 CTaTuctmyeckas usnka

8 8 CTpoeHne Mosiekyn

8 8 MpoMbilLieHHan
opraHvMyeckas XxvMMns

8 8 OcHoBbl brioTexHo0rnm

8 9 MogroToBka K Npoueaype

3alWuUThl U NpoLesypa
3aLWMUTbI BbIMYCKHOM
KBaJIMPUKALMOHHON paboThl

ONK-4.3 NHTepnpeTupyeT pe3ysibTaTbl XMMUYECKNX HabntoaeHnn C NCNonb30BaHMEM PU3NYECKMX 3aKOHOB U

npeacTaBsieHUN

56 56 dusmyeckas xmmms

56 67 XMuna okpy>xatoLen cpeabl u
MeToAbl KOHTPONSA 06bEKTOB
OKpYy>KawLlen cpegbl

5 6 KBaHTOBasi MexaHuka u
KBAHTOBas XMMUSA

7 7 Xvmuna n pusmka TBepnoro
Tena

7 8 SNEKTPOXUMUS

4 4 JKonormnyeckas
6e3onacHoCTb

5 5 KonsongHas xmmMumsa

2 7 TexHonorun
pecypcocbepexeHus B
XMMUNYECKNX NPOM3BOACTBaX

1 3 durnocopums HayKN U TEXHUKN

1 3 NcTopusa n metononorus
XUMUN

8 8 CTaTncrtmyeckas gusunka

8 8 CTpoeHne MoJsieky

8 8 MpombiLLneHHasn
opraHuyeckas xmmMums

8 8 OcHoBbl bBroTEXHON0r NN

8 9 MoaroToBKa K npouenype

3alunThl U Npoueaypa
3alUNTbl BbIMYCKHOMN
KBaJIMnKaLMoHHoM paboTbl

7.2. OnucaHue nokKasaTeJsiel U KpuTepues OLEHUBaAHUA KOMMNETEHUUA Ha pa3J/iIMiHbIX
3Tanax ux popmupoBaHUs, onMcaHue LIKaJsbl OLEeHUBaAHUA
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

OMK-2: CrnocobeH aHann3MpoBaTh, KPUTUYECKM OCMbLICANBATL M NMPEeACTaBAATL MHGHOPMALIMIO, OCYLLECTBASATL MOUCK Hay4HO-
TexXHUYeCcKow nHdopMauum, nprobpeTaTe HOBbIE 3HAHUS, B TOM YUCJIE€ C MOMOLLbI0 MHHOPMALIMOHHbIX TEXHOI0M I

OlNK-2.2 MpoBOANT CUHTE3 BELLEeCTB 1 MaTepuasioB Pa3HoM NpMpoAbl C MCNOJb30BAHNEM UMEIOLLIUXCA MEeTOANK

3HaTb: MeTOAabl
rnony4vyeHus,
MHOEeHTndpuKaunmn
N nccnefoBaHms
CBONCTB
HeopraHn4ecknx n

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepxKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTeMaTmyeckume
3HaHWA

opraHmyeckunx
BELLECTB;
MeTOAUNKN
XUMUYECKOoro
3KCNEepPMMEHTA
YMeThb: YacTu4Hble yMeHUs | HenosHble ymMeHus | YMeHnsa noJiHble, CchopMupoBaHHbIe
niaHnposaTb jonyckatTcs yMeHus
3KCNEePUMEHT HebonbLne
CNocobHOCTbIO owmnbKkmn
CaMOCTOATENbHO
Ha OCHOBE aHa/n3a
nuTepaTypHbIX
OaHHbIX C y4eToM
KJlacca onacHocTun
BELleCcTB
Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
CMocobHOCTLIO B/lafeHmne e MpuMeHeHne cucTemMaTU4ecKoOM | cucTeMaTuyeckoe
CaMoCToATEsIbHO HaBbIKamMm HaBbIKOB npUMeHeHnn npuMeHeHne
COCTaBNATb MJaH HaBbIKOB HaBbIKOB
nccnenoBaHus JonyckatTcs

npobensl

OMNK-2: CnocobeH aHann3npoBaTb, KPUTUYECKN OCMbICIINBATb

TEeXHUYECKON I/IHCbOpMaLI,I/II/I, np|/|o6peTaTb HOBbl€ 3HaHW4A, B TOM Yncsie C NoOMOLLbIO

W NpeacTaBAATb MHMOPMALIMIO, OCYLLECTB

NATb NMONCK Hay4HO-

NHMOPMALIMOHHBIX TEXHOIOM A

OlMK-2.1 PaboTaeT C

XMMUYECKMU BewecTBaMu ¢ cobnoneHmn

€M HOpPM TexHUKK 6e3onacHoCcTun

3HaTb: TEXHUKY
6e3onacHoCcTM nNpwn
paboTe B
XUMUNYECKON
nabopaTtopuu,
npasuia XpaHeHNs
n yTuansaumm
peakTuBOB,
nepByo NOMOLLb
npu oTpaBJIEHNSX,
0XKorax

®parMeHTapHble
3HaHWA

HenosHble 3HaHuA

CchopMupoBaHHsble,
HO codepxaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

YMeTb: NpoBOANTb
nabopaTopHble
nccnenoBaHns
XMMUYECKMX
nabopaTopHbIM
obopynoBaHuem,
CBOWCTB BeLLecTB,
BbISIBNATb
3aKOHOMEPHOCTU B
XpaHeHns n
yTuansaunm
BeLLeCTB,
NMporHo3MpoBaThb
CBONCTBa BELLECTB,
ncxons ms
CTpOeHus

YacTun4Hble ymeHuns

HenosHble ymeHns

YMeHnsa nosHole,
jonyckatTcs
Hebonblne
ownbKM

CdopmupoBaHHble
yMeHUs

Bnapetb:
npveMammu
obpalleHuns c
nabopaTopHbIM
obopynoBaHuem,
peakTuBamu,
npubopamu;
MeTonamm
6e3onacHoro
obpalleHuns ¢

YacTu4Hoe
BNlafieHne
HaBblKaMu

HecuctemaTtnyecko
e npunMmeHeHne
HaBblKOB

B
cncreMaTun4eckom
npnMMeHeHNNn
HaBbIKOB
aonyckatTcs
npobensi

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6
XUMUNYECKUMU
MaTepuasiamu

OlNK-2: CnocobeH aHanM3npoBaTb, KPUTUYECKN OCMbICINBATL

TEXHNYEeCKOW MHdopMauum, I'Ipl/lO6p€TaTb HOBblI€ 3HaHWA, B TO

W NpencTaBAsTe MHGPOPMALINIO, OCYLLLECTB

M Yncine C noMmoLbto

NATb MONCK Hay4HO-

NH(POPMALIMOHHbBIX TEXHOJIOM Ui

OlK-2.4 NMpoBognT UccaenoBaHMa CBONCTB BELWECTB U MaTepuasoB C UCMOJb30BaH

nem cepvn7|Horo Hay4

Horo obopynoBaHus

3HaTh:
npuMeHeHne
OCHOBHbIX
MOJNIOXKEHUI
TEeopun pacTBOpPOB
a30BbIX
paBHOBeECUMN,
y4YeHus o
XMMNYECKOM
paBHOBECUH,
XUMUYECKon
KWHeTuKe,
KaTanuse,
ancopbumnn

®parmeHTapHble
3HaHWA

HenonHble 3HaHuA

CdopmupoBaHHble,
HO cofep kaluune
oTAefNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUs

YMmeThb:
CaMoCTOATEsNIbHO
paboTaThb C
XUMUYECKON
annapaTypon n
peakTuBamu,
pewaTb
BO3HUKaoLWme
BOMPOCHI,
CBfI3aHHbIE KakK C
MOCTaHOBKOWN
XUMUNYECKUX
3KCMNEPNMEHTOB,
Tak u c
TeopeTnyecknmm
BOMpocamm

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHnsa nosHeble,
JonyckatoTcs
HebosnbLne
ownbkKmn

ChopmMupoBaHHble
yMeHuns

Bnapetsb:
HaBblKaMu
nposeneHns
CTaHAapTHbIX
onepauumn
onpepeneHns
XUMNYECKOro n
hasoBoro coctasa
HeopraHn4ecknx
BELLeCTB, a Takxe
N3yYeHns nx
CBOWCTB

YacTu4Hoe
BlageHne
HaBblKaMu

HecnctemaTtunyecko
e NnpuMeHeHne
HaBbIKOB

B
cncTeMaTu4yeckom
MPUMEHEHNN
HaBbIKOB
ponyckaiTca
npobenebl

YcnewHoe un
cucTemMaTuyeckoe
npuMeHeHue
HaBbIKOB

OlNK-2: CrnocobeH aHanM3npoBaTh, KPUTUYECKN OCMbICAIMBATL U NPeACTaBAsATb UH(OPMALINIO, OCYLLIECTBAATb MOUCK Hay4YHO-
TEeXHUYeCcKon NHopMaLmn, NprobpeTaTb HOBblE 3HAHWSA, B TOM YUCJI€ C MOMOLLbIO MHHMOPMALMOHHbLIX TEXHOI0M NI

OlNK-2.3 MNpoBoanT CTaHAapTHbIE onepaunn onsa onpenesieHns XMMn4eckoro n (oa3oBoro cocTaBa BeLLecTB U MaTepurasos

Ha NX OCHOBEe

3HaTb: HOpMbI Th
M npasuna
nposeneHns
6e3onacHoro
XUMUNYECKOro
3KCMEepUMEHTa, a
TaKXXe cepuinHoe
Hay4Hoe
obopynoBaHue n
npasuna ero

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepXKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

1CN0JIb30BaHNSA
YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHns noJiHble, CcopMupoBaHHbIE
Nnpou3BOANTb jonyckatTcs yMeHus
CTaHOapTHbIe HebonbLne

onepauunun owmnbKkmn

onpepeneHns

XUMUNYECKOro 1
(ha30BOro cocrasa
BeLLecTB, U
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MnaHuupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaummeHoOBaHue
pe3ynbTaThbl HeynoBJIETBOPUT | yaoBneTBOpUTen XxopoLuo OTJINYHO OLLeHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa
KOMMNeTeHuum
1 2 3 4 5 6
MaTepuanos Ha nx
OCHOBE
Bnapetsb: YacTu4Hoe HecunctemaTtun4decko | B YcnewHoe un
HaBblKaMu BlageHne e NpuMeHeHne CUCTeMaTUYEeCKOM |cucTemMaTuyeckoe
npoBefeHus HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
CTaHOAPTHbIX HaBbIKOB HaBbIKOB
onepauumn jonyckatTcs
onpeneneHuns npobensl

XUMMNYECKOro un
hasoBoro cocrtasa
HeopraHn4eckunx
BELLeCTB, a Takxe
N3yYeHns nx
CBONCTB

OlNK-4: CrnocobeH 1cnoib30BaTh U pa3pabaTbiBaTb NPOEKTHYIO, pacnopsanTesbHY0 JOKYMEHTALMIO, @ TaKXXe Y4acTBOBaTb
B pa3paboTKe HOPMaTUBHbIX MPABOBbIX aKTOB B 06J1aCTV CTPOUTENILHOW OTPACIN U XUJINLLHO-KOMMYHAabHOFO X03ANCTBA

ONK-4.1 Ncnonb3yeT 6a30Bble 3HaHUA B 0611aCTM MaTEMaTUKU 1 PU3NKU NPU NAAHUPOBaHUM PaboT XMMmMYeckom

HarnpaBJIEHHOCTU

3HaThb:
copep)xaHue
MpoLLecCcoB 1
camoopraHusauunm
7]
camoobpazoBaHus,
nx ocobeHHoCTEN 1
TexHosormnemn
peannsauum,
ncxonsa U3 Lenemn c
OBEpLUEHCTBOBAHM
A
npogeccnoHanbHo
N NesaTenbHOCTU

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

YMmeThb:

YacTn4Hble ymeHuns

HenosnHble ymeHns

YMeHns nosHeole,

CdopMupoBaHHble

MCNoJsib30BaTb jonyckatTcs yMeHus
XnMuyeckue, HebonbLne

MaTeMaTnyeckme n owmnbKkmn

phusnyeckue

Monenu;

onpenenaTb

BO3MOXHOCTb

paunoHanbHOro

MCNoJsib30BaHUs ec

TeCTBEHHOHaY4HbI

X 32aKOHOB B

pa3INYHbIX

06nacTax Hayku u

TEeXHUKN

Bnapetsb: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BllageHne e NpuMeHeHne CUCcTeMaTUYeCKOM |cucTemMaTuyeckoe
KOMTMJIEKCHOro " HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
CpaBHUTENILHOIO HaBbIKOB HaBbIKOB

aHanm3a cocTasa, jonyckatTcs

CTpOEeHUs n npobensl

XNMNYEeCKUxX
CBOWCTB BeLLeCcTB

OMK-4: CnocobeH Mcnonb30BaTh M pa3pabaTbiBaTb NPOEKTHYIO, PacnopsANTENbHYI0O AOKYMEHTALUMI0, a TakXXe y4acTBOBaTh
B pa3paboTke HOPMaTMBHbIX NMPABOBbIX aKTOB B 0671aCTN CTPOUTEJIbHOW O0TPAC/IM 1 XXUINLLHO-KOMMYHaJIbHOr0 X038MCTBa

OMNK-4.3 NHTepnpeTupyeT pe3y/ibTaTbl XUMUYECKNX HabogeHNIn C NCNOIb30BaHMEM (PU3NYECKNX 3aKOHOB U

npencTaBieHnn

3HaTh: ®parmMeHTapHble HenonHble 3HaHua | CchopmupoBaHHble, | CHhOpMMPOBaHHBIE
TeopeTunyeckumne 3HaHWA HO copepxxalume cucTeMaTmyeckume
0CHOBbI 6a30BbIX oTAesbHble 3HaHWs
XUMNYECKUX npobenbl 3HaHUSA
OVNCUNNIINH,

MeToAabl U cNocobbl
peleHns nccnenos
aTeNbCKMUX 3a4ad,
MeTOAUKU U
cnocobbl
npoBeneHns
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nefoBaTenbCKux
3a4a4, HOBbIMU
MeTomamu
nccnenoBaHus

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

3KCnepuMeHTa,
MeToabl
MaTeMaTUYEeCKomn
CTAaTUCTUKN
YmMmeThb: YacTu4Hble yMeHUA | HenosiHble yMeHUs | YMeHUs NosHble, CchopMupoBaHHbIe
1MCNoJIb30BaTb JonyckatoTcs yMeHus
MHOpMaLNOHHbIE Hebosnblne
pecypcbl,AHann3np ownbkKun
0OBaTb MOJIyYEHHbIE
B OMbITax
pesynbTaThbl C
MCNoJib30BaHNEM
MeTo40B
MaTeEMATUYECKON
CTAaTUCTUKN
Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BNafieHne e MpuMeHeHne cucTemMaTUyYeCcKoOM | cuctemMaTuyeckoe
(hOPMYIMPOBaAHUSA | HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
pe3ynbLTaTos, HaBbIKOB HaBbIKOB
MOJTyYEHHbIX B jonyckatoTcs
xohe peleHns ncc npobensi

XMUNNLLHO-KOMMYHaJl

OMNK-4: CnocobeH 1cnonb30BaTh U pa3pabdaTbiBaTh NPOEKTHYIO, PACNOPAANTENBHYIO AOKYMEHTALMIO, @ TaKXXe Y4acTBOBaThb
B pa3paboTKe HOPMATUBHbLIX MPABOBbLIX aKTOB B 06/J1aCTV CTPOMTENILHOW OTPACN U

bHOI0 X035INCTBA

OlNK-4.2 ObpabaTbiBaeT AaHHbIE C UCNOJ

b30BaHNEM CTaHOAPTHbLIX cnocoboB annpoKCMMaUnnN YNCJTIEHHBLIX XapaKTEePUCTUK

3HaTb:
MaTeMaTu4eckmne
Teopun 1 MeToLbl,
npuMmeHaemble rnpun
06paboTke faHHbIX

dparMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesbHble
npobenbl 3HaHWA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YmMeTb:

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,

CchopmMupoBaHHbIe

annapaTa npu
06paboTke AaHHbIX

MCMoNb30BaTh nornyckatoTcs yMeHusn
OCHOBHbIE MeTOAbI HebonbLLMe

CTaTUCTNYECKON owmnbKmn

06paboTKM AaHHbIX

1 annpokcumauum

YNCNEHHbIX

XapaKTepPUCTUK

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
MeToLamMu BNajeHune e NpuMeHeHne CUcTeMaTUYeCKOM | cucTemMaTuyeckoe
CTaTUCTUYECKOMN HaBblkamMu HaBbIKOB NpUMeHeHnn npuMeHeHne
o6paboTku HaBbIKOB HaBbIKOB
nHdopMaumu, nornyckatTcs

OoCHOBamMu npobenebl

dyHOaMeHTalbHbIX

MaTeMaTU4YeCKnx

Teopui n

HaBblKamMu

MNCMNOJb30BaHMNSA

MaTeMaTU4eCcKoro

7.3. TunoBble KOHTPOJIbHbIE 3a4aHUSA U UHble MaTepuanbl, HeobxoauMbie AN OLEHKU
3HaHUW, YMEHUW, HAaBbIKOB U (M1M) OoNbiTa AEATEeNIbHOCTU, XapaKTepU3yloLWwmx 3Tanbl
c¢hopMUupoBaHUA KOMNETEHLU N B NpoLecce oCBoeHns obpasoBaTesibHOW NPOrpaMMmbl

MpuMepHbIN
oueHuBaHusA

nepevyeHb OLLEHO4YHbIX CpeAncTs,

MX KpaTKaa XapaKTepucTMKa M LiKana
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HanMmeHoBaHM
€ OUEeHOYHOro
cpepcTBa

KpaTkas XxapaKTepucTMKa OL,eHOYHOro cCpeacTBa

MpepcrtasneHne
OLLeHOYHOro CpeacTea B
oHAe

LWkana
oL eHUBaHUSA

TeKyLiMi KOHTPOJIb YCNEBAaeMOCTH

TecT

CncTeMa CTaHAApPTU3MPOBAHHbIX 3alaHUI, NO3BONSAOLLAS
ABTOMaTM3UPOBaTb NpoLefypy U3MEPEHUS YPOBHS 3HAHUNA 1
lYMeHu obyyatoLerocs.

B TecToBbIX 3alaHUAX UCMNOJIL3YIOTCA YeTbipe Tuna
BOMPOCOB:

- 3aKpblTas hopMa - Hanbosnee pacnpocTpaHeHHas opMa n
npepfiaraeT HECKOJIbKO aflbTEPHATUBHbLIX OTBETOB Ha
MocTaBJIeHHbIN Bonpoc. Hanpumep, oby4atowemycs 3agaetcs
BOMNpPOC, TPpebyowmnii anbTEePHATUBHOINO OTBETA «Aa» UJIN <HET»,
«ABNAETCA» UIN «HE SABNAETCA», KOTHOCUTCA» UJIN KHE OTHOCUTCA»
n T.n. TecToBoe 3afaHne, coaepxalliee BOMNPOC B 3aKpbiTon chopme,
BKJIlOYaeT B cebsi 0AUNH NN HECKOJIbKO MPaBWJibHbIX OTBETOB U
MHOrAa Ha3biBaeTCs BbIDOPOYHBLIM 3a4aHNEM. 3akpbiTas hopMa
BOMPOCOB UCMOJIb3YETCS Tak)Xe B TecTax-3ajavyax C BbIbBOPOYHbIMU
oTBeTamMu. B TeCTOBOM 3agaHum B 3TOM CJly4ae chopMymMpoBaHbl
lycnoBue 3aayn 1 BCe HeobxoanMble NCXOOHbIe JaHHble, a B
l0oTBETax NpeACTaB/ieHbl HECKOJIbKO BapnaHTOB pe3yJsibTaTa
peleHns B YACI0BOM nnu bykBeHHOM Buae. Obyyatownincs nosKeH
pewwmnTb 3aa4vy N NokKasaTb, KAaKOW U3 NpencTaB/eHHbIX OTBETOB OH
nony4un;

- OTKpPbITas hopMa - BONPOC B OTKPbLITON hopMe npencTaBnseT
cobon yTBep)XOeHne, KOTopoe Heo6X0AMMO AOMNONHUTL. [JaHHas
bopMa MoXXeT ObITb NpeAcTaBsieHa B TECTOBOM 3ajaHunu,
HanpuMep, B BUL4E C/IOBECHOro TekcTa, hopMy bl (ypaBHEHUS),
rpacduka, B KOTOPbIX NPOMYyLLEeHbl CyLLEeCTBEHHbIE COCTaBNSIOLWME -
HacTK cnoBa uam 6ykBbl, yCIOBHble 0603HAYEHUS, TMHUK NN
n306bpa>keHnsa 31emMeHToB CxeMbl U rpadurka. ObyyatowmMncs [osmKeH
Mo NamATN BCTaBUTb COOTBETCTBYIOLLME SNEMEHTbI B YKa3aHHble
MecTa («nponycKkm»);

- YCTaHOBJ/1IEHME COOTBETCTBUA - B AJaHHOM CJlyHae o6yqarou.|,eMyc9|
npegnaraloT ABa CNUCKa, MeXxay 3/ieMeHTaMn KOTOopbIX cneayeTt
YCTaHOBUTb COOTBETCTBUE;

* YCTaHOBJIEHME MnocsieAoBaTe/IbHOCTU - NpeanoJjiaraeT
HeobxoAnMoCTb YCTaHOBUTbL NMpPaBUJIbHYO NocsienoBaTe/IbHOCTb
npegnaraemMoro Cnucka caoB nauv ¢gpas.

IDdoHA TECTOBbIX
3a0aHNN

HeTbipéxbanb
Hasa WwKana

PecbepaT

MpooyKT camocTosaTenbHOM paboThbl 0by4vatoLerocs,
npepcTaBnstoWnin cobon KpaTKoe U3NI0XKEHNE COAEPKAHUA U
pe3ynbTaToB MHAUBUAYANbHOW y4ebHO-nccnenoBaTebCKOM
\nesaTenbHOCTU. ABTOP pacKpbIBaeT CyTb uccienyemom npobnemsl,
NPMBOAUT pa3siMyHble TOYKN 3PEHUSA, @ TakKe COBCTBEHHbIE
B3rnafbl Ha eé.

PecdepaT fomkeH ObITb CTPYKTYPMPOBAH (Mo rnaBaMm, pasaesnam,
naparpadaM) n BKJ4YaTb pa3fesibl: BBeAeHNe, OCHOBHYIO YacCTb,
3aK/Il04YEeHNe, CNMCOK NCMONb30BaHHOM NMTepaTypbl. B 3aBucnmocTun
0T TeMaTuKu peepaTta K HEMY MOTyT 6bITb OHOPMIEHDI
MPUNOXKEHNS, Coaep Kalline AOKYMEHTbI, WaacTpaunm, Tabnuubl,
CXeMbl 1 T.4.

Temsbl
pecepaToB

1Byx6anbHas
LKana

3aveT

3a4eT Mo AncUUnIMHe (MoAY0) CAYXXUT A5 OLEHKM paboThl
obyJatollerocs B Te4eHne cemecTpa (CEMecTpoB) 1 Npu3BaH
BbISIBUTb YPOBEHb, MPOYHOCTb U CUCTEMATUYHOCTb MOJTYHEHHbIX UM
TeopeTUHeCcKUX 1 NPakTUYEeCKMX 3HaHUI, NpnobpeTeHnss HaBbIKOB
camMocToATENIbHOW PaboThl, Pa3BUTUS TBOPYECKOrO MbILUIEHMS,
YMeHMNe CUHTEe3UPOBAThL MOJIyYeHHbIE 3HAHWUS N NMPUMEHSTbL NX B

Bonpochkl K 3a4eTy

peeHnn I'IpO(;bECCI/IOHaJ'I bHbIX 3a4a\.

HeTbipéxbanb
Hasa WwKana

KOHTpOJ/ibHbIE BONPOCHI U 3a/aHUA OJ1 NPOBeAeHUs TeKyllero KOHTpons
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Bonpocsl K pasneny “MosnekynsapHO-KMHEeTU4YeCKune CBOUCTBa ANCIepPCHbIX cucreMm ”

1. MpuBegnTe Knaccnpukaynto ANCNepPCHbIX CUCTEM MO arperaTHOMY COCTOSHUIO ONCMEPCHON (has3bl
N ONCNEepPCUOHHON Ccpefbl. Bblaennte cucTembl C pa3MepoM HacTul AUCrnepcHon ¢asbl NPUMEPHO
O[lHOIr 0 nopsnka.

2. Kakne XapaKTepucTUKW YacTul OucnepcHol asbl M AUCMEPCUOHHOW Cpenbl BAUAIOT Ha
Ko3(hpMUneHT ancdysnmn, cpeiHekBaapaTUYHOe 3HaYeHne MpPoeKkUnn cmeweHnss B 6poyHOBCKOM
ABVXKEHUN YacTul? Kakme MaTeMaTu4yeckne 3aBUCMMOCTM OTPaXkatloT 3TO BAMsSHUE?

3. Kakune gonyuweHnsa ncnosib3oBasancb Npm MaTeEMaTUYECKOM PacCMOTPEHNN ceaUMEHTaUNN YacTuL
B noJie CUNbl TAXXeCTH, B LI,EHTpO6e)KHOM none?

4. Kakwue CpYH)J,aMEHTaJ'IbeIe 3aKOHbl MCMONb30BaJinCb B BbiBOAaAX ypaBHeHvu7|, OonncbiBatoLWLNX
MOJIEKYNNIAPHO-KNHETNYECKNE CBOWCTBA ONCrnepcHbIX cuctem?

5. lMpuBegnTe npuMepbl BbLIBOLOB YPABHEHWUN, OMUCLIBAIOLWIMX MONEKYNAPHO-KUHETUYECKNE
CBOWCTBa Hechepnyeckom YacTullbl.

6. Kakme MaTeMaTu4deckume ypaBHEHUS OCHOBaHbl Ha y4yeTe OOHOBpPEeMeHHO W guddysnm, mn
cegnMeHTayuun?

7. OcobeHHOCTN OCMOTMYECKOr0 AaB/IEHNS KOJIIOUAHbLIX PacTBOPOB M pacTBopoB BMC.

8. Kakme 3Ha4vyeHMs MOXeT MpUHMMATb OCMOTUYECKOe [JaBjieHne B CJlydae MeMbpaHHOoro
paBHoBecus [JoHHaHa?

Bonpocsl K pasgesny “OnTnyeckmne CBOUCTBa ANCIEPCHbIX CUCTEM”

1. Mepeuncante onTUYeCKne CBONCTBA ANCNEPCHbIX CUCTEM.

2. ®aKTOopbl, BAMSAIOWME Ha pacCcemBaHMe CBETa AMCNEePCHbIMU cCUCTeMaMun. YCnoBmMe NPUMEHUMOCTU
ypaBHeHus Panes.

3. BansaHue opMbl HacTuUL, Ha paccesHue cBeTa.

4. OnTn4yeckne MeToabl, MO3BONAKOWME ONPenenNTb KOHUEHTpauwuo, pasMep 4acTul, UCNepCcHOmn
¢asbl.

5. MoXXHO 5nm No ypaBHeHUO byrepa - JlambepTa - bepa paccynmTaTb KOHLEHTpPaAUWU YacTul
KOJIJIONAHOro pacTeopa, ncnosb3osas OIK?

6. KakoBa npuynHa noamxpoMmusma 30/1en MeTannos?
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7. KakoBbl NPUYXHbI MPOSIBAEHUS OBYJlyYenpesioMNeHns AUCNepCHbIMU CUCTEMAMN?

Bonpocehl K pasgenam “lNoBepXHOCTHbIE ABNeHUA",

“Apcopbuns Ha rpaHnLe XUAKOCTb - ras”

1. Kakoe BeLecTBO c/ieayeT B3ATb ANS N3YYEHUS NpoLecca pacTekaHus no soae? O6bAaCHUTe CBOM
BbI6Op.

2. 4YT0o 03HavyaeT TepMUH “NoBepXxHOCTHOEe AaBsieHne”"? Kakum obpa3om OHO namMepsieTcs?

3. Kak Ha 0CHOBE [aHHbIX O KPAaeBOM yrje CMa4yMBaHMsA BbIYUCAUTL paboTy aaresnn n Kkoresmm?

4. byoyT nn pasnnyaTbCsA YPOBHW BOAbl B CTEKJSIHHbIX TpybKax, onylleHHbIX B BOAY, €CAM OHWU
0OVHAKOBOro AuvaMeTpa, HO AnMHA oadHon 15 cm, gpyron - 40 cm? OTBeT MaTeMaTU4Yecku
obocHynTe.

5. ByayT nn pas3sinyaTbCsa YPOBHU TOJIyOsa B CTEKAAHHOM M MOAMMEPHON TpybkKax, OnyuweHHbIX B
Tonyon? OTBET MaTeMaTUYeCKM oboCHylTe.

6. OOMHAKOBO NN KanuangpHoe pnaBJieHMe BHYTpU Kanau cdepunyeckon ¢GopmMbl U BHYTpU
CMJIOCHYTON Kanan?

7. Ha Kakux ¢B/ieHMAX OCHOBaHbl M3BeCTHble BaMm mMeToabl onpeneneHus nOBepPXHOCTHOro
HaTAXeHUA Ha rpaHunue XmngkKocTb - ras?

8. MO>XHO N N3y4unThb ABJIEHMe aacopbunm Ha rpaHMLe BoAa - BO3AYX U ABJIEHNE pacTEKAHUS, UMes
04HO 1 To e [NAB? KakoBbl XapaKTepPUCTUKK, NapaMeTpbl 3TUX ABAEHNN?

9. C NOMOLLbIO KaKNX METOA0B M Pacy4eTOB MOXKHO BbIHNCANTL MaoLWagb nonsapHon rpynnsl MAB?

10. OanHakoBbl /i TMaxy NOBEPXHOCTHasA akKTUBHOCTb Yy chepyowmnx nap [MAB: C4H90H n
C5H110H; C4H90OH wn C3H70H; C3H7COOH n C2H5COOH? Kak KOJM4YeCTBEHHO onpenennTb
MOBEPXHOCTHYIO aKTUBHOCTbL?

11. C Kakoun Lesnblo U KakK pellaeTcs ypaBHeHune JleHrmiopa?

12. Kakue napameTpsbl B ypaBHeHUN JleHrmiopa, M'mb6ca, LUNWKOBCKOro CBsi3aHbl C MOBEPXHOCTHOWM
aKTUBHOCTbIO MNMAB?

13. Kakue BelwectBa MOryT BbITb NOBEPXHOCTHO-aKTUBHbLIMU? Kak pacno3HaTb MAB n NMNAB?

14. Kakne gucnepcHble CUCTEMbl NpnobpeTatoT ycTondmBocTe 6narogapsa agcopbumm Ha rpaHuue
XKUOKOCTb - ras?
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15. CpaBHUTe 3Ha4YeHUs MOBEPXHOCTHOr0 HaTsXXeHMs BOAbl, MPOMWJIOBOro CNMpTa, rekcaHa.
O6bsACHUTE pa3nmyuns. Yto aBnseTcsa NPUYNHOW NOBEPXHOCTHOIN0 HaTSAXKEHNSA?

16. OTMeTbTe 0CO6EHHOCTN MOBEPXHOCTHOrO HaTAXXEHNA TBEPAbIX Tes.

17. Kakne akcnepmMeHTallbHble pe3ynbTaThl HeobxoauMbl Ons NMNOoCTPOEHUNA N30TEPMbI ap,cop6u,|/||/|
Ha rpaHunue XnakKocTtb - ras?

18. Kak BauseT cdopMa XWUAKOW MOBEPXHOCTM Ha KanuanapHoe AaBieHue, faBJsieHMe Mapos
XKUOKOCTN?

19. BepTukanbHasi KanuisispHas CTeKAsHHas Tpybka noABelleHa K KOPOMbIC/ly BECOB U
ypaBHOBeLleHa rupsMu. YTo npomnsongeT C Becamu, eciv Nog KanuanspHy TpybKy OCTOPOXXHO
NOAHECTWN COCY[ C BOAOM TakK, YTOObl KOHYMK Kanuanspa KOCHYICS ee NoBepXHOCTN?

20. [1Be BepTUKabHblE NapainefibHble MIAaCTUHKN YaCTUYHO MOrpPY>XEeHbl B XXNOKOCTb. YTO byneT
MPONCXOANTb C MIACTUHKaMN - MPUTSXKEHNE UM OTTaJIKUBaHUeE, eCsiN peaansyloTcsa cinydan: a) obe
MJaCTUHKN CMa4yMBaloTCsA XUAKOCTbIO, 6) 06e NIacTUHKU He CMayYMBalOTCA XUOKOCTbIO, B) OAHa
MJacTUHKa CMa4YMBaeTCA, Apyras He CMayYmMBaeTCa XUOKOCTbIO?

Bonpockl K pasgeny “Agcopbuns Ha rpaHuue TBepaoe Tesno-ras ”

1. Kakne Bnabl B3auMOOENCTBUN YYMTLIBAKOTCA MPM paccMoTpeHun agcopbumnm Ha rpaHunLe Teepaoe
Teno - ras?

2. MpuBeaunTe N0Ka3aTeNbCTBO Aa/lbHOAENCTBMSA aACcoPOLIMOHHBIX B3aUMOAEeACTBUN.

3. Kakue 3KCrnepuvMeHTajlbHble pe3y/bTaThl CBUAETEsNIbCTBYIOT O HE3KBUMOTEHUMUANbHOCTH
NMoBEPXHOCTM TBEpPOro agcopbeHTa?

4. ConocTaBbTe TEOPUN MOHOMOJIEKYSIPHOM afacopbLmn Ha FrpaHuLE TBEPAOe Teso - ras.

5. ConocTaBbTe TEOPUN MOHOMOJIEKYJISPHOM aAcopbLmnm Ha rpaHuLe TBepLoe Teso - ras.

6. Kakylo nHgopmaLuio HecyT B cebe BUIbI N30TepM aacopbLnm Ha rpaHuLLe TBepaoe Teso - ras?

7. Kak MOXXHO 0O0BSACHUTb (haKT CcyllecTBOBaHMSA 60SbLIOrO KoJM4ecTBa Teopuid aacopbumm Ha
rpaHuue pasgena TBepgoe Teno - ras? B 4yem nx cxoncTeo v oTan4yme?

8. KaK BbISICHUTb npnroagHoOCTb TEOPUN OJ1d KOHKPETHOIo peajsibHOro cJiy4dasd an,cop6u.|/||/|?

9. B 4eM pa3nn4yns aacopbumm Ha NOPMUCTOM M HEMOPUCTOM aacopbeHTax?
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10. Kakune aKcrnepuMeHTasbHble AaHHbIE HY>XKHbI A9 pacyeTa Hanbosiee BEpOATHOrO pa3mepa nop
apcopbeHTa?

11. Mo KakuM 3KCMEepPUMEHTasIbHbIM [OaHHbLIM BbIYUCASETCA TensoTa agcopbunm Ha TBepaom
apcopbeHTe?

12. K KaKMM HYaCTHbIM C/ly4asM MOXXHO NpuaTK, Nosib3ysacb ypaBHeHnem bIT?

Bonpocesl kK pasgeny “Ancopbumsa Ha rpaHuue TBepOoe Tesio-pacTtsop”

1. Bugbl nsotepm agcopbumnm Ha rpaHuLe TBEPAOE TEN0 - PaCTBOP HE3JIeKTpoaMTa. YTo Ha3biBaOT
ancopbuUMOHHBLIM a3e0TpPonom?

2. ConocTaBbTe Teopuun ctpoeHunsa O3C.

3. Ha ocHoBaHWW Kakoi Teopuwn cTpoeHuss OIC 3anucbiBaeTCs B HacToswee Bpemsa GopMysa
Muuennbl? NosicHUTe CyTb 3TON Teopum.

4. OCHOBHbI€ MOJIOXKEHUS, AOMNYyLEHUs, (pyHOAMEHTallbHble 3aKOHbl, UCMOJib3yeMble B BbIBOAE,
pe3ynbTaT BbiBOAA W CleACTBUSA ypaBHeHUs MNyn-YenmveHa.

5. OTMeTbTe NpUHUUNMANbHbIE OTAMYMS Teopun LLUTepHa oT 6onee paHHUX TEOPUM U HanuwnTe
dopmyny muuennsl, obpasyowencs npu caMBaHUN PacTBOPOB HATPaTa CBUHLA U Xaopuaa Kaaus.

6. HanuwunTte ypaBHEHMe MNONy4YeHUs 305 CynbgaTa CBMHUA, (OPMYyJly MULENSbl 3TOro 307s.
MpuBeanTe NpuMepbl MHANGPEMEPEHTHLIX N HEUHANMPEPEHTHBIX 3NEKTPOSIMTOB A9 3TON MULLESIbI.
N306pa3nTe 3aBMCUMOCTU MafAeHUs MOoTeHuMasNa C W3MEHEHMEeM PacCTOAHMS AN KaXkaoro
3/1eKTpONnTAa.

7. KakoBa CyTb U MPUYnNHa 3IEKTPOKNHETUYECKNX SABAEHNN?

Bonpochki kK pasgeny “ YCTOHYNBOCTb AUCNEPCHbIX cucTtem ”

1. JonyuieHuns, OCHOBHbIE MNOJIOXKEHMWSA, 3Tanbl BbiIBOAA, KOHEYHbIN pe3ynbTaT Teopuun OJ1PO0.

2. BbiBeauTe “3aKOH LWIeCcTOW cTeneHun " [epsirMHa M pacCcynTanTe, BO CKOJIbKO pa3 byayT
pasnnyaTbCa NOPOrM Koaryasauum xanopuga Kaaua un pocgaTta Kanms Aas 04HOro 3044.

3. HanuwunTe ypaBHeHME MOMHON SHEPrNM B3aUMOLENCTBUSA KONOUAHBLIX YacTuy, no Teopun OO0
M nepeyncanTe pakTopbl, BANAIOLWLME Ha 3TY SHEPTUIO.

4. HanuwunTte ypaBHEHUE NONYyYEHWS 30715 CONN HUKeNs, hopmyny obpa3sylollencsa muuenisl. Kakune
3NeKTPONNThLl Hago A06aBMTb K 30110, 4TOObLI NMpou3oLlsia Koarynsaumsa a) HenTpanmsaumoHHas; 6)
KOHLIEHTPaLNOHHAnA?
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5. Y10 Takoe nenTusauma? OO6BACHMTE ee C no3vumm Teopum cTpoeHma [OIC. Kakas
3HepreTuyeckas KpuBas COOTBETCTBYET NEeNTU3NPOBAHHON ONCNEPCHON cucteme?

6. Kak akcnepuMeHTaslbHO MNPOBEpPUTb “3akKOoH LecTon cTeneHn” [LdeparnHa ANS KOAJOUAHOMO
pacTBopa rmapokcuaa aJloMUHNA?

7. Kak NoBbICUTb YCTOMYMBOCTb 30117

KOHTpOﬂbeIe BOMPOCHI U 3agaHUA ANa npoeeneHun npOMe)KYTO‘IHOﬁ aTrTectauum

NMpuMepHbIA NepevyeHb BONPOCOB K 3a4eTy No AUCLUNJIUHE

«KonnonpHasa xumua» (cemectp 5) ana ctyneHToB

1. MOBEPXHOCTHbIE ABJIEHUS U AUCNEPCHble CUCTEeMbIl. McrnepcHass cucTemMa U AUCrepCUoHHas
cpena. FeTeporeHHoCTb M AMCNEPCHOCTb. NMOBEPXHOCTHAA SHEPrUa U MOBEPXHOCTHOE HAaTSXKeHune
Ha rpaHuue pasgena as.

2. Knaccndbumkaumm [UCNepcHbIX CUCTEM: MO pa3Mepy YacTuu, No arperaTtHoOMY COCTOSAHUIO
auncnepcHom gasbl M AUCNEPCUOHHON Cpeabl.

3. CBO6OD,HO,£|,I/ICI'IepCHbIe n cCBda3aHHOOUCNEPCHbIE, J'II/IO(pVIJ'IbeIe n J'IVIOCDO6HI::I€ CNCTEMBI,
cycneH3ounabl U MOJIEKYISApHbIE Kosuionabl. UICTUHHBbIE paCcTBOPbLI N KOIIOUAHbIE CUCTEMBI.

4. Mony4vyeHne n 04NCTKa KOJIJIOUOHbIX CUCTEM.

5. CTpoeHune KoNouaHbIX YacTul (Mo 3agaHuio npenonasaTens).

6. DNEeKTPOKMHETUYECKME CBOMCTBA KOJUIOMAHbIX YacTuy (3N1eKTpPooCMoC, 3neKkTpodopes,
noTeHUMnanbl Te4eHNa n ceguMeHTauun).

7. TloBEpPXHOCTHasa 3HepPrma U MNOBEpPXHOCTHOE HaTs)XeHWe Ha rpaHuue pasgena ¢a3s. dsneHus
CMaydMBaHUA N pacTeKaHnda. YpaBHeHne FOHra.

8. PaboTa koresum n apresmun. CBSA3b paboThl agresmm C KpaeBbiM yrioM. YpaBHeHue [ionpe .1
Oionpe-tOHra. MNpakTudyeckoe 3HavyeHne cMavymBaHunsa. dnotaumns.

9. PacTekaHue XnagkocTun. 2hpdeKT MapaHroHn. Mexxda3Hoe HaTAXKeHMe Ha rpaHuue Mexay AByMs
B3aMMHO HaCbIWEHHbIMU XNOKOCTAMMN. NpaBuao AHTOHOBA.

10. BansaHune KPUBU3HbI MOBEPXHOCTN Ha BHYTPEHHee faBsieHne Xuagkux gas. YpasHeHue Jlannaca.

11. OcHoBbl Teopun KanwigpHocTun. ®dopmyna XiopeHa, 3akoH TomcoHa. KanunnspHas
KOHOeHcauusa n nsotepMmmyeckas neperoHka.
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12. dBneHue apcopbumn. ApcopbtmB wn agpcopbaTt. Bugbl agcopbuun. dyHoamMeHTaNbHoE
ancopbunoHHoe ypaBHeHue Mmb6ca. i3oTepma aacopbumu.

13. TMoBepXxHOCTHasi aKTMBHOCTb. [MOBEPXHOCTHO-aKTUBHblE W WHaKTMBHble BelwlecTBa. CBA3b
CTPOEHMSI MOJIEKY N C UX afACcopObLUMOHHOM akTUBHOCTbIO. MpaBuno Aiokno-Tpaybe.

14. CTpoeHue aacopbLUMOHHOro C0s Ha FPaHunLLEe pacTBOpP-ra3. [IoBEpXHOCTHbLIE NJIEHKWU. YpPaBHEHME
COCTOSIHUS ABYXMEPHOro rasa.

15. Apcopbuwus TBepabiIMM Tenamun. 3akoH [eHpu. Teopuss MOHOMOJEKYNsAPHOM apcopbumnm
JNleHrmiopa.

16. Cea3b Mexay aancopbuwnein N'mbbca n JleHrMmiopa. YpaBHeHume LLNMILKOBCKOrO.

17. MoHoOMoONeKynspHasa apcopbumsa Ha MOBEPXHOCTU peaNibHbIX Ten (ypaBHeHMe TeMKUHa,
PpenHannxa, cTyneH4yaTas agcopbums).

18. Teopus nonumonekynspHon apcopbumm BIT. [paduyeckoe onpeneneHme KOHCTaAHT
nosiMMosieKynapHom agcopbunm.

19. NoTeHuranbHasa Teopuna NMongHn.

20. Apcopbumsa Ha rpaHuue TBepOoe Teno-pacTtBop. MoHoobmeHHas apcopbuns, ypaBHEHME
HuKonbCKoro.

21. Teopun CTpPOEHUS ABOMHOro 3fekTpuyeckoro cnosa (FenbMmronbua-feppeHa, Nyn-HYenmeHa,
LTepHa).

22. BnnsHmne pa3nnydHbiX (PaAKTOPOB Ha JIEKTPOKMHETUYECKUN MNOTEeHUWasn - BIAUSAHUE
MHONPEPEHTHBIX 3JIEKTPOJIUTOB.

23. BausHue pasnnyHbiX (HAKTOPOB Ha IMEKTPOKUHETUYECKUA NOoTeHUuMan - BAUSHUE
HeHAUMdEPEHTHbLIX 3JIEKTPONNTOB. BanaHue pH cpeabl.

24. ArperaTuvBHasi YCTOMYMBOCTb KOJIIOMAOHbLIX CcUCTEM. PakTopbl YCTOMYMBOCTM KOJJIOUAHbBIX
cucTem.

25. Teopus ObicTpon koaryasaumm no CMonyxoBCckoMy. KOHCTaHTbl ObiICTpon M MeasieHHON
Koarynsauum. Teopmna ®ykca, pakTop YCTONYNBOCTMU.

26. Pack/nHMBaoLWee OaBieHNe, ero NoJIoXNUTeNbHasa N oTpuuaTenbHasa cocTasnswowme. Teopus
YCTOMYMBOCTU rnapodobHbIX gncnepcHbix cnctem OJ100.

27. 3aKOHOMEPHOCTU Koarynauum runapodobHbiX OMCNEPCHbIX CUCTEM 3nekTponuTamu. lMopor
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Koarynsauun. HenTpanmsaunoHHas N KOHUEHTpauumoHHasa koarynauyusa. Mpasuno LWynbue-Fapgn.
JInoTponHbie psaabl.

28. Ocobble cny4yam Koarynauumu: YepepoBaHue 30H YCTOMYMBOCTM, COBMECTHOE [eNcTBue
3NEeKTPONANUTOB, ceHcnbunusaumsa, konnongHasa 3awmnTa. 2

29. KonnongHble MAB. KpuTnyeckasa KoHUeHTpaunus mmuennoobpasoBaHus. Touka KpadTa.

30. CtpoeHune muuenn MAB. Contobunnzaumsa B pacteopax MNAB.

31. A5p0o30aun: NoJayyYyeHne, CBONCTBA, pa3pyLUeHMe.

32. AMynbCuK, nx Knaccucpukauums. NMonyyeHune, CBOMCTBA, pa3pyLUeHune.

33. lNeHbl: Nosly4yeHne, CBOMCTBA, pa3pyLUeHue.

34. TlopowkKn: nonyyYyeHne, Khaccugukaumsa, CBOWUCTBaA (rpaHyaupoBaHue, CcrexunBaHue,
NCeBOOCKMKEHME), paspyLleHune.

35. MonekynsipHO-KMHEeTNYECKMe CBOWNCTBA KOJIIOMAHbIX cuUCTeM: OpoyHOBCKOE [BMXXEHUE,
ondpadysns, ocmoc.

36. ONTnYeckne CBOWCTBA KOJJIOMAHbLIX CUCTEM (paccesiHne m abcopbuuns cBeTa, onTU4veckas
aHm3oTponus). HecenomeTpus, TypboanmeTpus, ybTPaMUKPOCKOMUS.

37. CeguMeHTauma B KoNNongHbix cuctemax. bapometpunyeckasn opmyna Jlannaca.

38. CeAMMEHTAUMOHHbLIA aHannu3 MOHO- M MOJIMOUCMEPCHBLIX CUCTEM (KpMBas ceauMeHTauuu,
MHTerpanbHaa n guddepeHLUnanbHaa KpUBble pacnpenesieHuns).

7.4. MeToaunyeckue MaTtepuasnbl, onpeaensiowme npouenypbl OLeHMBaHUA 3HAHUMN,
YMEHUMN U HaBblKOB, U ONbiTa AEATEJIbHOCTU, XapaKTepu3ylowux 3Tanbl (pOpMUMpoOBaHUA
KOMMNEeTeHLUun

TpeboBaHuA K KOHTPONILHOW paboTe

KoHTponbHana pa60Ta - CpeacTBO NpoBepKn yMeHI/IIZ NMPMMEHATb MNOoJIyHYeHHble 3HaHNA Ond
peleHna 3aaa4 onpeneneHHoro Tuna no TteMme nin pasaeny.

KoHTponbHas paboTa npenctaBnsaet cobo oAvH W3 BWUAOB CaMOCTOSITENIbHOW pPaboThl
o6yqarou_|,mxc;|. Mo CYyTn - 3TO N3210)KEHNE OTBETOB Ha ornpeaesieHHble TeopeTndieckme BonpocCol rno
y4yebHO AUCUMMIIMHE, @ TakXXe pelleHne npakTudeckux 3apay. KoHTposibHble NpoBoOAsATCHA ANA
TOro, 4tobbl pa3BUTb Yy 0byvalLWKUXCS CMOCOBHOCTM K aHann3y HayyHoW N y4ebHOM nuTepaTyphl,
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yMmeHne 0606WaTb, CUCTEMATU3NPOBATbL M OLIEHMBATb MPAKTUYECKUA W HAy4YHbIA MaTepuan,
YKPenaaTb HaBblKWN OBJlafeHNst MOHATUSMU onpefesieHHOW HayKu 1 T.4.

Mpu OueHKe KOHTPOJIbHOM paboTbl MpernofaBaTeslb PYKOBOACTBYETCA CleayolunumMm
KpuTepuamu:

- pa60Ta 6blna BbINOJIHEHA aBTOPOM CaMOCTOATEJIbHO,

- obyvatowminca nopobpan [OCTATOYHbLIA CMUCOK JNINTepaTypbl, KOTOpbIN Heobxoaum ans
OCMbIC/IEHNSA TE€Mbl KOHTPOIbHOWN PaboThl;

- aBTOpP CyMes COCTaBUTb JIOrMYeCK 060CHOBAHHbIN MJaH, KOTOPbIA COOTBETCTBYET MOCTABJIEHHbLIM
3a4a4aM 1 chopMyJSINPOBAHHON Lenu;

obyvarwowmnca npoaHaan3nposan MmatTepuan,

obyyvatowmnca cymen o60CHOBaTb CBOK TOYKY 3peHuUs;

KOHTpO/IbHaa paboTa odopMaeHa B COOTBETCTBUE C TpeboBaHUSAMU;

aBTOp 3aLMTUI KOHTPOJIbHY paboTy 1 ycnewHo 0TBETWJ1 Ha BCe BOMPOCHI NpenoaaBaTens.

KoHTposnbHas paboTa, BbiNMoJiIHeHHas HebpexkHo, 6e3 cobnoaeHus NpaBui, NpeabsiBASEeMbIX
K ee ohopMJIEHUIO, BO3BpaLlaeTcs 6€3 NPoBEPKU C YKa3aHMEM NPUYNH. B 3TOM crlyYae KOHTPOJIbHas
paboTa BbINOJHAETCS NOBTOPHO.

BapraHT KOHTPOIbHOWN paboThl BblAAETCS B COOTBETCTBMU C MOPSAAKOBLIM HOMEPOM B CMUCKE
CTYOAEHTOB.

KpuTepum oueHKU 3HaHUW NPU HarNnUCaHUM KOHTPOJIbHOW PaboTbl

OTMeTKa «OTJ/IMYHO» BbICTaBnseTCcA obyyaloweMycsi, MnokKa3saBlIEMY BCECTOPOHHMUE,
cncTeMaTuU3NpPOBaHHbIe, rybokne 3HaHWS BOMPOCOB KOHTPOJIbHOW pPaboTbl U yMeHue yBepeHHO
NPMMEHSATb WX Ha MNpakKTUKe TMpU pelleHnun KOHKPETHbIX 3agad, cBobogHoe W npaBusibHoOE
060CHOBaHME NPUHATLIX pPeLleHuni.

OTMeTKa «XO0poLlo» BbiCTaBnsieTca obyvalllemMycs, ecnm OH TBepAo 3HaeT MaTepuan,
rPaMOTHO M MO CYLLECTBY WU3JlaraeT ero, yMeeT NMPUMEHSATb MOoJlyYeHHble 3HAHWS Ha MPakKTUKe, HO
[onyckaeT B OTBETE WM B PELLUEHUN 3aa4 HEKOTOPbIE HETOYHOCTU, KOTOPbIE MOXXET YCTPaHUTb C
MOMOLLbIO AOMNOJIHUTENbHBIX BONPOCOB NpernonaBaTens.

OTmeTKa «yOBNIETBOPUTENIBHO» BbICTaBNSeTCA obyyatoiemycs, nokasasLuemy
(bparMeHTapHbIN, PA3pPO3HEHHbLIN XapaKTep 3HaHWUN, HEeOOCTATOYHO MpaBUJibHbIE (POPMYSIMPOBKN
0a30BbIX MOHATUA, HApPYLUEHUS JIOFMYECKOW MNOoC/Ief0BaTE/IbHOCTU B WU3JIOXKEHUM MPOrpamMMHOro
MaTepuana, Ho Npu 3TOM OH BJlafleeT OCHOBHLIMU MOHATUSAMWN BbIHOCUMbIX Ha KOHTPOJIbHYO paboTy
TeM, HeobxoouMbIMN AN AajibHellero obyYyeHns N MOXXET NPUMEHSATb NoJlyYeHHble 3HaHUSA Mo
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obpa3uy B CTaHAAPTHOM CMTyauun.

OTMeTKa «Hey[OOB/IEeTBOPUTESIbHO» BbICTABASETCSH 0O0yYalolWeMycsi, KOTOpbli He 3HaeT
6o/blIeil YacTV OCHOBHOIO COAEP>XXaHWS BbIHOCUMbIX Ha KOHTPOJIbHYI paboTy BOMPOCOB TEM
ANCUUMANHBI, JonyckaeT rpybble owmnbkn B (HOPMYIMPOBKAX OCHOBHbLIX MOHATUMA U He ymeeT
NCNoNb30BaTb MOJIyYeHHble 3HaHUS.

TpeboBaHMA K HAaNUCaHMIO AoKnaga

Joknap - nNpoaykT camocTosTenbHOM paboThl obyyatouierocs, npeacTaBastowmin cobomn
nybanyHoe BbLICTYMJIEHWE MO NpPeACTaB/IEHUIO MOJIYYEHHbIX pPe3ysibTaToB peleHmns
onpegeneHHon Yy4ebHO-NpakTU4eckon, y4ebHo-nccnenoBaTeNbCKOW UM Hay4YHOW TeMbI.

KpuTepuu oueHMBaHuUA goknana:

OLEHKA«OTNINYHO» BbINONHEHbI BCe TpeboBaHUA K HaMUCaHWIO W 3alinTe [OoKnaja:
o603HayeHa npobseMa n obocHoBaHa eé akTyasIbHOCTb, CAeaH KPAaTKUIN aHaIN3 Pa3/InyHbIX TOYEK
3peHunsi Ha paccMaTpuBaeMyto NpobseMy 1 OrnMYHO N310XKeHa COBCTBEHHAs No3nuus,

ChOpMYyIMPOBaAHbI BbIBOAbI, TEMA PACKpbiTa MOJIHOCTbIO, BblAepXaH 06bEM, cobnogeHbl
TpeboBaHUA K BHELLHEMY O(hOPMIEHMIO, AaHbl MPaBUJIbHbIE OTBETbI Ha AOMOJIHUTEIbHbIE BOMPOCHI.

OueHKa«XopoLlo» - OCHOBHble TpeboBaHUA K OOKMaAy U ero 3aluTe BbIMOJIHEHbLI, HO MpPW
3TOM jpgonyuleHbl Heao4éTbl. B 4acTHOCTWM, MMEKTCA HETOYHOCTU B WU3JIOXKEHUM MaTepuana,
OTCYTCTBYET JlOrn4yeckass NocnenoBaTe/IbHOCTb B CY)XAEHMSX, HE Bblaep)xaH 06bEéM pedepaTa,
MMerTCcs ynyuieHns B oOpPMSIEHUN, HE [OMYyCKaeT CYLIeCTBEHHbIX HETOYHOCTEN B OTBETE Ha
OOMOJIHUTENbHbIA BOMpPOC.

OueHKa «y[0BJIETBOPUTESIbHO» - WMEIOTCA CYLeCTBEeHHble OTCTYNeHns oT TpeboBaHun K
noknagy. B 4acTHoCTW, TeMa oOcCBelleHa JMlib YacTU4YHO, AonylleHbl (aKTUyYeckume owwunbku B
CoAEep)XaHun [oknazga WAW Npu OTBETe Ha [AOMNOJIHUTEJNIbHbIE BOMPOChb, BO BPEMS 3alluThbl
OTCYTCTBYET BbIBO/.

OueHka «HeynoBNeTBOPUTENbHO» - TeMa [OoKJlafla He packpbiTa, o6HapyXuBaeTcs
CylLLleCTBEHHOE HelMoHMaHmne npobnemsl.

Tp66OBaHVIﬂ K BbIMOJIHEHUIO TECTOBOIro 3agaHuAa

TecTupoBaHue fABSSETCS OAHWM U3 OCHOBHbIX CPEACTB (DOPMasibHOro KOHTPOJIS KavyecTsa
obyyeHnss. DTO MeTofl, OCHOBAHHbIA Ha CTaHAAPTU3MPOBAHHbLIX 3afaHUAX, KOTOPbIe MO3BOASAIT
N3MepUTb NCUXOPU3NONOTNYECKMNE U JINYHOCTHbLIE XapPaKTEPUCTUKN, a TakKXe 3HaHWS, YMEHUS ”
HaBbIKW UCMbITYEMOTO.

OCHOBHbIe npMHUMMNbI TECTUPOBaHWNA, cnenytoLine:
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— CBfI3b C uUensMn oby4vyeHus - Lenn TecTUPOBaAHUS [OJKHbl OTBEYATb KPUTEPUSM
COLMANbHOW NOMIE3HOCTU U 3HAYMMOCTU, HAYYHON KOPPEKTHOCTU N 06LLLECTBEHHON MOAAEPKKMY;

— 0O6BbEeKTUBHOCTb - WCMNOJIb30BaHMe B MNefarornyeckmnx n3MepeHnax >3Toro npuHuuna
npmn3BaHO HE OOMNYCTUTb Cy6'b€KTVIBVI3Ma N npeaB3AaToCcT B npouecce aTunx VI3MepeHVII7I;

— CnpaBedIMBOCTb W FIaCcHOCTb - OAMHAKOBO A06po)kenaTesibHOE OTHOLUEHWE KO BCEM
00y4aloLMMCS, OTKPbITOCTb BCEX 3TaNoB MNpoLecca U3MepeHuil, CBoOeBpeMeHHOCTb 03HAaKOMJIEHUS
00yYaloLWMXCca C pe3ynbTaTaMn N3MEepPeHunii;

— CUCTEMATUYHOCTb - CUCTEMATUYHOCTb TECTMPOBAHMWI N CAMOMPOBEPOK KaXkaoro y4ebHoro
MOAYJIS, pa3fesa U KaX[oW TeMbl; Ba)XHbIM aCNeKTOM [aHHOro NpuHUUMna siBnseTcs TpeboBaHue
penpe3eHTaTUBHOIO NpeacTaB/eHNs CoAep)XaHnsa y4ebHOoro Kypca B CofepXXaHun TecTa;

- T'YMAHHOCTb M 3TUYHOCTb - TECTOBble 3afaHWs U npoueaypa TeCTUPOBAHUA LOJIKHbI
NUCK/0YaTb HaHeceHue Kakoro-nmbo Bpena obyyvalolMMcsi, He [OoMyCcKaTb YLEMJIEHUS Ux no
HaUMOHaNbHOMY, 3THUYECKOMY, MaTepuasibHOMYy, PacoBOMY, TEPPUTOPMAJSIbBHOMY, KYJbTYPHOMY W
APpYrvM Npu3Hakam;

Ba)kHenwumM ABNSIeTCA MNPUHLWUM, B COOTBETCTBUU C KOTOPbIM TeCTbl [HOO/KHbI ObiTb
NMoCTPOeHbl MO MeToauke, obecrneymBatollein BbiMoNHEHME TpeboBaHWn COOTBETCTBYIOLLErO
¢henepanbHOro rocygapcTeeHHoro obpasoBaTesibHOro CTaHAapTa.

B TecToOBbIX 3afaHNAX NCMNOoNb3YyOTCA YE€TbIpe TUMa BOMNPOCOB:

— 3aKpbiTaa ¢opma - siBNseTcs Hambosee pacnpoCTpaHEHHOW W mnpepsaraeT HeCKOJIbKO
anbTepHaTMBHbIX OTBETOB Ha NOCTaB/IeHHbI Bonpoc. Hanpumep, obyyatoweMycs 3afaeTcs BONpocC,
TpebyLlnii anbTepHaTMBHOrO OTBETa «[a» WIN <«HeT», <«ABJIAETCA» WIN «He SBIAeTCS»,
«OTHOCUTCH» WM «HEe OTHOCUTCA» K T.n. TecToBoe 3afaHue, coAepiKalllee BOMPOC B 3aKPbITON
¢opme, BkoHaeT B cebs OOAWH WM HECKOJSIbKO MpPaBWJIbHbIX OTBETOB W WHOrAa Ha3blBaeTCs
BbIOOPOYHLIM 3aaHMEM. 3aKpbiTas (hopMa BOMPOCOB WUCMOJIb3YyeTCs TakXe B TecTax-3afdadvax C
BbIOOPOYHLIMU OTBETAaMU. B TECTOBOM 3a4aHNN B 3TOM Cjlyvae ChOPMYIMPOBaHbI YCIOBME 3aa4m U
BCe HeobXoAMMble WCXOAHblE [aHHble, @ B OTBeTax MpeacTaB/ieHbl HECKOJ/IbKO BapuWaHTOB
pe3yfbTaTa peLlleHns B YNCI0BOM unn bykBeHHOM Buae. O6y4aloLWNNCS OO/HKEH PeLnTb 3adady u
nokasaTb, Kako 13 NpeacTaB/IeHHbIX OTBETOB OH MOJy4u.

— OTKpbITas ¢opmMa - BOMPOC B OTKPbLITON ¢hopMe npencTaBnseT coboinl yTBepKaeHwue,
KoTopoe HeobxoAnMO AOMOSIHUTL. [JaHHas popMa MoXKeT BbiTb NpeacTaB/ieHa B TECTOBOM 3aaHuu,
HanpuMmep, B BUA4E C/IOBECHOIr0 TeKCTa, QopMybl (ypaBHEHUS), rpadunka, B KOTOPbIX MPOMyLLeHbl
CyLleCTBEHHble COCTaBASOWME - HYaCTW C/ioBa UK ByKBbl, YC/IOBHble 0603HAYEHUSs, NMUHUN UK
n306paxkeHns 3/IEMEHTOB CXeMbl U rpaguka. OO6y4valoWMACa [OO/KEH MO MaMATUM BCTaBUTb
COOTBETCTBYHOLLME INIEMEHTHI B YKa3aHHble MecTa («MponycKu»).

— YCTaHOBJ1IeHUEe COOTBETCTBUNA - B AaHHOM CJ/ly4ae o6yqar0LueMyc;1 npepgnaratoT ABa CNUCKa,
Mexny afieMeHTaMn KOTopbiX ciegyeT YCTaHOBUTb COOTBETCTBUE,

— YCTaHOBJiIeHNEe nocjienoBaTe/ibHOCTU - npeanosaraeT HeobxoaAMMOCTb YCTaHOBUTb
npaBunJbHY NocaenoBaTesIbHOCTbL NpensiaraeMoro crnucka cnos nnm gpas.
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KpuTepumn oueHKHU 3HaHMW NpU NPOBeaeHUn TeCTUPOBaHUA

OueHka «OT/INYHO» BbICTABASETCSA MPU YCAOBUM MPaBUJIbHbIX OTBETOB HEe MeHee, YeM Ha
85% TecToBbIX 3afaHNIA;

OueHKa «X0opoLLOo» BbICTaBASAETCA NPU YCIOBUM NpPaBUJibHbIX OTBETOB HE MeHee, YeM Ha 70%
TeCTOBbIX 3a4aHUN;

OLI,eHKa <<yJJ,OBJ'IeTBOpVITeJ'IbHO>> BbICTaBNAE€TCA NMpn ycZ1oBUW NMpaBunJibHbIX OTBETOB HE MeEHee,
yeM Ha 51% TecToBbIX 3afaHNIA;

OueHka «HeynoBneTBopuTeNbHO» BbICTABASETCS NPU YCJIOBUN NMPaBUIbHbIX OTBETOB MEHEE,
yeM Ha 50% TecToBbIX 3afaHUNNA.

Tpe603a|-|m| K npoBegeHuio TeKYLLI,Eﬁ aTrectTauum

TeKyu.|,|/||7| KOHTpPOJMIb MO gucuunnamHe «KonnougHaa XxXuMmsa» MpoBOAUTCA B opme
KOHTPOJIbLHOrO Cpe3a no OUeHMBAHUID ((paKTUYeCKUX pe3ysbTaToOB OCBOeHUA MaTepuana
I'IpOVI,EI,eHHbIX TEM ONCUNNNNHDBI, N OCyLWleCTBNAeTCd BeaAyLWnM npenoagaBaTtesieM.

Tekyllas aTTecTauus NpoBoANTCSA B (hopMe TecTa Uau no bunetam.

OueHunBaHne OoCTuKeHUn obyvatolerocs NpPoBOANTCA MO UTOFaM KOHTPOJIbBHOIO Ccpe3a 3a
TeKyWwunin neprmoa C BbiICTaBJIEHWEM OLEHOK B BegomocTu. lMpoxoxaeHue npouenypbl TeKyuwero
KOHTpona saBnsfeTca obsa3aTesbHbIM Ans obydawwuxcs no odyHom dopme oby4veHus. Ycnosmem
OOMNyCKa K MPOMEXXYTO4YHOM aTTecTaunm no gucumnnanHe oby4awLmxcs no o4Hom opmMe aBnseTCs
ycrnewHoe npoxoXxneHue npouenypbl TeKylWero KOHTponas (oueHKa He Huxe, 4YeM
«y[OOBNETBOPUTESIBHO).

KpuTepumn oueHKHU 3HaHMW NpU NPOBefeHUMN TeKyLlen aTTecTanum

OueHka «OT/NYHO» BbICTABASAETCSA MNPU YCAOBUX MPaBUJIbHbIX OTBETOB He MeHee, 4YeM Ha
85% TecToBbIX 3afaHWIA;

OueHKa «X0opoLLOo» BbICTaBASETCA NPU YCIOBUMN NPaBUibHbIX OTBETOB HE MeHee, YeM Ha 70%
TeCTOBbIX 3a4aHWUA;

OueHKa «Y10BNeTBOPUTENIbHO» BbICTAB/ISETCS NPU YCJIOBUN MPaBUJIbHLIX OTBETOB HE MEHee,
yeM Ha 51% TecToBbIX 3afaHNIA;

OueHka «HeynoBneTBopuTENbHO» BbICTABAAETCSA NPU YCJIOBUM NMPaBUJIbHbIX OTBETOB MEHee,
yeM Ha 50% TecToBbIX 3afaHUNNA.

PesynbTaTbl TeKyLlero KOHTPOJA WCMOJb3YIOTCA MNpu NpoBeaeHnn I'IpOMe)KyTO‘-IHOIh
aTTeCTaunn.
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KpuTepumn oueHKHU 3HAaHMH Ha 3a4eTe

MpoMeXxyToyHasa aTTecTauums no gucuunanHe «KossoumoHas XuMUa» MNPOBOAUTCA B
COOTBETCTBUM C y4ebHbLIM NJIaHOM B 5-M ceMecTpe B BUAe 3a4eTa.

3ajaHne on4 3a4eTa npeacTtaBnsdaeT cobon TecT B 2J1IEKTPOHHOM BUAE NN C NCMNOJIb30BaHNEM
crneunanbHbiXx 6naHkoB. Kaxkabii BOMpPOC rnpeanoslaraetT TOJIbKO OAUNH npaanbe||7| oTtseT. [lpn
YKa3aHUn CTygeHTOM OBYX U bonee oTBeTOB Ha 0OUNH BOMpPOC OTBET CHNTAETCA HEBEPHbIM.

TecToBbIE 3afaHNA ONA 3a4eTa YTBEPXKAAKTCA Ha 3acefaHnn Kadenpbl N MognucbiBaloTCS
3aBegyrowmm Kadenpon.

Mpu oueHKe 3HaHW obyyalolwerocs Ha 3ayeTe MpenofaBaTeslb MOXET MPUHMMaTb BO
BHUMaHMe ero y4yebHble OOCTUXKEHUA B CEMECTPOBLIN Mepuon, pesysbTaTbl TEeKYLLero KoOHTpons
3HaHWR. MpenofaBaTeslb MOXKET BbICTaBUTb OLLEHKY 6e3 TeCcTMpoBaHUS TEM CTyAeHTaM, KoTopble
[OCPOYHO BbIMOJIHUAM BCe NabopaTopHble paboTbl U CaMOCTOATENbHbIE 3a4aHNA K HUAM.

OueHKa 3HaHNI B COOTBETCTBUN C YCTaHOBJIEHHbBIMN KPUTEPUAMW.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

544.7(07) M 42 MoBepXHOCTHble aBneHns. Agcopbuuns :
MeToAnYecKne yKa3aHua K BbINOJHEHWIO 1abopaTopHbIX
paboT N CTYAEHTOB TEXHONOMMYECKNX U NHXKEHEPHbIX
cneumnanbHOCTEN BbICLUUX y4ebHbIX 3aBeaeHuni /
MunHobpHaykn P®, ®r60Y BIMNO Maiikon. roc. TEXHON. YH-T ;
[cocT. H.O. Cnykol. - Mawnkon : MarapuH O.T"., 2012. - 44 c. -
9b HB MI'TY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=2000021947. -
Pe>xxum poctyna: cBobogHbIn. - Bubnunorp.: c. 42 (9 Ha3B.)

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+030
267

BpsiHcknin, B.9. KonnongHas xumuns : y4ebHoe nocobue /
B.4. BpsiHckumia. - CapaToB : By3oBckoe obpa3oBaHue, 2017. -
104 c. - 3BC IPR Books. - URL:
http://www.iprbookshop.ru/66632.html. - Pexxum pgoctyna: no
noanucke. - ISBN 978-5-4487-0038-5

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+0A8
4D1

541.1(075.8) ® 50 ®dun3nyeckaa 1 KOAJIONOHAA XUMUS :
yyebHuk ans ctyaeHToB By3oB / [A.lN. Benses u ap.]; noa
pen. A.lN. bensaesa. - Mocksa : I0TAP-Meaua, 2010. - 704 c.
1 un. - Fpud: PekomeHgosaHo YMO no MeauLMHCKOMY ©
dapmaueBTnyeckomy obpasoBaHmto By30B Poccuu. - 36 HB
MITY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=1000060261. -
Pexxum pocTyna: cogep>xaHue. - AYJ1: 49 3k3. - ISBN
978-5-9704-1441-5

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+013
CFA

MpakTUKyM No KONIONAHON XxuMum : y4ebHoe nocobue /
B.O. Oomxunkosa, 3agbimoBa H.M., JlonatuHa J1.U.,
KynuunxuH B.T'. ; nog pen. B.I. KynnynxumHa. - Mocksa :
By3oBckun y4ebHumk : UHOPA-M, 2012. - 288 c. : nn. - 3bC
3HaHunyM. - URL: http://znanium.com/go.php?id=253361. -
Pe)xum gocTtyna: no nognucke. - ISBN 978-5-9558-0217-6

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+03F
1C8

544.7(07) B 31 BepexHukos, B.H. KonnongHasa xumns
NOBEPXHOCTHO-aKTUBHbIX BeLLecTB : y4ebHoe nocobue / B.H.
BepexHukos, U.W. F'epmatweBa, M.HO. KpbicuH. - CM6. : JlaHb,
2015. - 304 c. : nn. - (Y4ebHUKM ons By30B. CrneymnanbHas
nuTepaTtypa). - Mpun.: c. 279-293. - 3b HB MI'TY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=2100044086. -
Pe>xxum pocTyna: conep>kaHue. - AYJ1: 12 3k3. - bubnuorp.: c.
294-296 (39 Ha3B.). - ISBN 978-5-8114-1929-6

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+070
011

544.7(07) C 41 Cunyko, H.O. (Makonckuin rocyaapCTBEHHbIN
TEXHOJIOrNYeCKUI yHUBEPCUTET). KonnonaHas XxmMuns :
y4ebHoe nocobue n npakTukym / Cuyko H.O., CTanbHas M.U.
; MuHobpHaykun Poccumn, ®rEOY BO Maiikon. roc. TexHO. YH-
T. - Mawnkon : 6/n, 2023. - 165 c. - 9b Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2100059331. - Pexxum
[oCTyna: Ana aBTopm3npoB. Nojib3oBaTesnen. - Mpun.: c.
162-164. - bubawnorp.: c. 165 (6 Ha3B.)

http://lib.mkgtu.ru:8002/libdata.php?id=2100059331

8.2. lononHuTesibHaA nuTepaTtypa

HasBaHue

CcblniKa

544.7(07) B 31 BepexHukos, B.H. KonnongHasa xumns
MOBEPXHOCTHO-aKTUBHbIX BellecTB : y4yebHoe nocobue / B.H.
BepexHukos, U.W. l'epmaiuesa, M.FO. KpbicuH. - CI6. : JlaHb,
2015. - 304 c. : nn. - (Y4ebHuKM gns By3oB. CrneymanbHas
nuTepaTtypa). - Mpun.: c. 279-293. - 3b HB MI'TY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=2100044086. -
Pexxum pocTyna: conep>kaHue. - AYJ1: 12 3k3. - bubnuorp.: c.
294-296 (39 Ha3B.). - ISBN 978-5-8114-1929-6

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+070
011

BpsHckni, B.9. KonnongHas xumuns : y4yebHoe nocobue /
B.4. BpsiHckumia. - CapaToB : By3oBckoe obpa3oBaHue, 2017. -
104 c. - 3bC IPR Books. - URL:
http://www.iprbookshop.ru/66632.html. - Pexxum pgoctyna: no
noanuncke. - ISBN 978-5-4487-0038-5

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+0AS8
4D1
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8.3. NHcbopMaLMOHHO-TEJIEKOMMYHUKALMOHHbIE pecypcbl ceTn «MIHTepHeT»

Znanium.com. ba3oBasa Konnekumsa : 3eKTPOHHO-6ubnnoTeyHaa cuctema : cant / OO0 "Hay4Ho-
nsgatenbckuin ueHTp UHdppa-M". - Mocksa, 2011 - - URL: http://znanium.com/catalog (naTa
o6HoBneHMA: 06.06.2019). - Pexxum gocTyna: oas 3aperucTpmp. nosib3oBaTtesnen. - TekcT:
3NEKTPOHHbIN. ®PoHA DBC hopMmpyeTCsa C y4eTOM BCeX U3MEHeHNI obpa3oBaTesibHbIX CTAaHAAPTOB U
BKJIt0OYaEeT y4ebHuku, yyebHblie nocobus, YMK, MoHorpadgumn, aBTopedepaThl, AuccepTaunm,
3HUMKIONeann, CoBapu U CNpaBoYHUKN, 3aKOHO4ATE/IbHO-HOPMaTUBHbIE OOKYMEHThI,
crneuvanbHble Nepuoanyeckmne n3gaHusa n n3gaHus, BbiNyckaeMble n3gaTtesibCTBaMu BY30B.
http://znanium.com/catalog/ IPRBooks. ba3oBas KONNEeKUUSA : 3NIEKTPOHHO-bnbnmnortedyHas cucrtema :
canT / ObwecTBO C OrpaHNYeHHON OTBETCTBEHHOCTLIO KoMnaHua "An MNMn Ap Megmna". - CapaTos,
2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum goctyna: ons 3apeructpup.
nosib3oBaTesien. - TeKCT 3/IEKTPOHHbLIN. ABNAETCHA pacnpocTpaHeHHbIM obpa3oBaTebHbIM
9NEKTPOHHbIM PecypcoM Ans BbICLUUX N CPeAHUX CneunanbHbiX y4ebHbiX 3aBeaeHnn, Hay4yHo-
nccnefoBaTeNbCKUX MHCTUTYTOB, Ny6nnyHbIX 6ubnnoTtek, npnobpeTatowmx KOpnopaTUBHLIA AOCTYN
Ons ceomx obyyvatowmxcs, npenogasatenen n T.4. 3bC BkaoYaeT y4ebHyo 1 Hay4yHY0 nutepaTypy
Mo HanpaBJIeHNSAM NOAMOTOBKU BbICLLEr0 1 CpeaHero npogeccnoHanbHoro obpasoBaHus.
http://www.iprbookshop.ru/586.html HaunoHanbHas anekTpoHHasa 6bubnuoTteka (HIB) :
hepepanbHasa rocyfapcTeeHHasa MHMOPMaUNOHHAA cncTtemMa : canT / MUHUCTEPCTBO KyJbTypbl
Poccuiickon ®epepaunmn, Poccuinckas rocygapcTeeHHas 6ubnmoteka. - MockBa, 2004 - - URL:
https://H36.pd/. - Pexxum gocTyna: Ans 3aperncTtpup. nosb3oBaTenen. - TEKCT: 3NEeKTPOHHbIN. HIb -
npoekT Poccuimnckonm rocygapcTtBeHHon bubnnortekn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHas
35eKTpoHHaa bubnmnoteka (HOB) pa3pabaTbiBaeTcsa BegyLLMMmM poccmncknmm bubnmotekamm npum
nopnepxke MuHucTepcTBa KynbTypbl Poccunckon ®epepaunmn. OcHoBHasa uenb HIb - obecneyunTb
csBoboHbIN AOCTYN rpaxkaaHaMm Poccunckon depepaunm Ko BCeEM M3aHHbIM, N3[aBaeMbIM U
XpaHawmMca B poHAaX POCCUNCKUX BNBANOTEK N3JaHUSAM U Hay4YHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB UCTOPUU N KyNbTypbl, 40 HOBENLLNX aBTOPCKUX Npomn3BeaeHUi. B HacTosLee BpeMs
npoekT H3b BktoyaeT 6onee 1.660.000 anekKTpoHHbIX KHUT, 6onee 33.000.000 3anucen
kaTanoros.POCCUNCKAS HAUMNOHAJIbHAA BUBJIMOTEKA (PHB) : canT / Poccuintckast HaumoHanbHas
bubnunoteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: onsa 3aperncTpup.
nonb3oBaTenien. - TeKCT: 3IeKTPOHHbLIN. "... 04HA N3 KPYNHENLWMX B MUPE N BTOpas Nno BesnvmHe
¢doHpoB B Poccunckon degepaumm - CAY>KNT POCCUNCKON KYNbType U HayKe, XpaHuT
HaUMOHaIbHYIO MaMATb, CMOCOBCTBYET NPOCBELLEHMIO HacenaLWwmnx Poccnio HapoaoB U
pacnpocTpaHeHuto naen rymaHusma. ... B dongax bubnmnotekn xpaHutca 6onee 38,6 MAH 3K3.
npon3BeneHnin nevyaT N NHbIX NHPOPMALMOHHbBIX PECYPCOB, B TOM HYUC/IE U Ha 3N1EKTPOHHbIX
HOCUTEeNsAX, AOCTYMNHbIX LUNPOKOMY KPYry rnonb3oBaTenen. ExxerogHo PHB nocewaeT okoso 850 ThiC.
yuTaTesien, KOTOpbIM BblAaeTca A0 5 MAH U3faHWin, K ee 2N1eKTPOHHbIM pecypcamM obpallatoTcs 3a
rof cebilwe 10 MAH yAafieHHbIX Nonb3oBaTenen. ... CoXpaHasa KyNbTYPHYIO N UCTOPUYECKYIO
npeeMCcTBEHHOCTb, BEPHOCTb BUBANOTEYHBIM TPaauLMAM, 3aJ10)KEHHbLIM elle B IMnepaTopCcKom
My6nnyHon 6ubnnoteke, PHb cerogHa — coBpeMeHHoe NMHHOPMaLMOHHOE yuYpeXaeHue,
OCHallleHHOoe HoBeNWnM 060pyaoBaHNEM U CBOEBPEMEHHO OTBEYatoLLEe Ha HaCyLHble BbI30BbI
BpeMeHW." (unTtaTa ¢ canTa PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) https://H36.pd/
eLIBRARY.RU. : Hay4yHas anekTpoHHasa bubnmorteka : cant. - MockBa, 2000. - . - URL:
https://elibrary.ru/defaultx.asp. - Pexxum goctyna: AN 3aperncTpup. nosb3oBaTenen. - TekcT:
3N1eKTPOHHbIN. MnaTdopma eLIBRARY.RU 6bina co3naHa B 1999 roay no nHnunatuee Poccninckoro
oHAa pyHAAMeHTabHbIX NCCnenoBaHni onga obecnevyeHns poCCUNCKNM YHEeHbIM 3N1EKTPOHHOIO
0OCTyna K BeayLnM NMHOCTPaHHbIM Hay4YHbIM n3ganmam. C 2005 roga eLIBRARY.RU Havana paboTty C
PYCCKOA3bIYHLIMUK NMY6ANKaLMAMN U HbiHE ABNSETCS BeAyLlen 31eKTPoHHON 6ubnmnoTekom Hay4HoOM
nepuoanku Ha pycckom ssbike B Mupe. https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4Has
3/1eKTpOHHasa bubnmnoTteka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
[OoCTyna: AN 3aperncTpup. noibdoBatenen. - TeKCT: 3NeKTPOHHbIN. KnbepJleHnHka - 3To Hay4YHas
3/1eKTpPOHHaa bubnmnoTteka, NOCTPOEHHAs Ha Napaaurme oTKpbiTon Hayku (Open Science),
OCHOBHbIMU 3a4a4aMn KOTOPOW ABASETCSH NONyNApMU3aLnNsa HAYKM U HAYYHOW OEeATENbHOCTH,
06LLeCTBEHHbIN KOHTPOJIb Ka4YeCTBa Hay4HbIX Ny6anKauun, pa3sutmne MeXxanCunnianHapHbIX
nccnenoBaHuin, COBPEMEHHONO MHCTUTYTA HAaYYHON peLeH3nun, NoBbliLLeHne LNTUpPYyeMoCcTun
POCCUINCKON HayKn 1 NOCTpoeHne MHPpPacTpyKTYpbl 3HaHUN. https://cyberleninka.ru/
Meprnoanyeckne n3naHnsa OOCTYMHble obyvaloLwmmca n cotpyaHmkam ®re0Y BO MI'TY no noanucke
M Ha OCHOBaHMWN KOHTPAKTOB U JINLUEH3VOHHbIX cornaweHui. /index.php/resursy/37-periodicheskie-
izdaniya XuMuK : cant o xumumm / XuMuK.py. - MockBa, [207?]. - . - URL: http://www.xumuk.ru/.
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TeKCT: 3/1IeKTPOHHLIN.Ha canTe pa3melleHbl y4ebHble MaTepmasbl MO Pa3INYHbIM pa3aesamMm XMMmu,
npencTaBsieHa XxMmMmnyeckas sHumknoneguns (bonee 5000 TepMUHOB, OXBaTbIBaKOLLMX BCE pa3nensl
XMMUK, @ TaKXKe norpaHnyHble o61acTn), CNpaBoOYHUK MO XMMUYECKUM BELLLECTBaM, Nepuoanyeckas
cncteMa anemeHToB [.V. MeHaoeneeBa CO CCbIIKOM Ha KpaTKyo nHgopMaumio 06 safieMeHTax B
XNMUYECKOW dHUMKNoNegmn, MaTepuanbl, MOCBALLEHHbIE MOJyHYEeHUIO 1 CBONCTBAM
reTepounKIndecknx coefnHeHnn, sSHUNKAoONeans neKapCTBEHHbIX NpenapaTos,
hapMaueBTUYECKU U BUOXNMNYECKNI CMPABOYHUKIK, KAaTaNor XMMUYECKNX KOMAAHUA U
npeanpuaTUA U Apyrue Matepuansl, PYHKLMOHNPYET hopyM npoekTa. http://www.xumuk.ru/
Himhelp.ru : Xumnyeckuin cepsep. - [Mocksal, 2006. - . - URL: https://www.himhelp.ru/. TekcT:
INEKTPOHHbIN. XMMNYECKNN cepBep obpa3oBaTeibHOM HanpaBieHHOCTN. Y4ebHbIn MaTepuan no
KYpPCY XUMUKN: TEOPETUYECKNE OCHOBbI XUMUUN, HEOPraHMYeCcKas XMMnUs, opraHnyeckas XxmmMms.
TepMUHOIOrNYECKUA CNPaBOYHMK. Bennkune y4eHble: KpaTkmne 6uorpadmm n oCHOBHbIE Hay4Hble
nocTumxeHmns. CnpaBoYHbIN MaTepuan (Prn3nyeckmne CBONCTBA, KOHCTaHTbl paBHOBECUA 1 Op.).
PedepaTbl N0 xumMun. Matepmasibl MO XMMUYECKON TEXHONOM M. HOBOCTK KOMMNaHMN, pekaama.
https://www.himhelp.ru/ ChemNet. Poccus : dnekTpoHHas bubnnorteka y4yebHbix MaTepmnasoB no
xummu / Poccunckmnin oHa pyHaamMmeHTasnbHbIX NCCNeO0BaHNN, XuMnyeckun hakynbtet MIY. -
Mocksa, [19?7]. - . - URL: http://www.chem.msu.su/rus/elibrary/. - TekcT:
3/IEKTPOHHbIN.DN1eKTPOHHaa bubnmnoteka y4ebHbix MaTepmnasoB No XuMun npeacTtasnseT cobon
hoHA nybnnkaumin, NOAroTOBAEHHbIX AN MHPOPMaLMOHHOro obecnedyeHns y4ebHbIX KypCoB Mo
XUMUN 0N CTYAEHTOB M acrnnMpaHTOB XMMNYECKOro 1 psaaa opyrux pakynbstetos MY, a Takxe
abnTypueHTOB 1 y4awmxca cpegHen wkonbl. http://www.chem.msu.su/rus/elibrary/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

MeToOunyeckme yKkasaHusa npeacTaBsisioT cO6o KOMMIEKC PEKOMEHAAUNN U pa3bACHEHWUI, NO3BONIAIOWMX CTYAEHTY ONTUMAasbHLIM 0b6pa3om
OpraHM30BaTb NPOLECC N3YHeHUS ANCUUNANHBI (Moayns). B cooTBeTCcTBMU C TpeboBaHuamm ®rOC, 6osbluas YaCcTb BPEMEHU A0JKHA OTBOAUTLCS Ha
camMocToATeNbHYO paboTy CTyAeHTOB, Mo3ToMy ocoboe BHUMaHME HEObXoAMMO yaennTb pa3paboTke Ans Hee MEeToANYECKMX PEKOMEeHaauunin ans
CaMoCToATeNbHOM paboThl CTYAEHTOB. MeToAnYecKke yKa3aHus MOryT BKJIOYaTh:

- KpaTKne TeopeTunveckmne nm y‘-leﬁHO-METOJJ,I/I‘-IeCKI/Ie MaTepunasbl MNno Ka)X4on Teme, nossosiflowme CTyaeHTaM O03HaKOMUTbCA C CYUWHOCTbIO
BOMpPOCOB, N3y4YaeMbIX Ha 3aHATUN,

- BOMPOCHI, BIHOCMMbIE Ha CEMUHAPCKME (MPakTUYeckne) 3aHSTUA, U TEKCTbl 3a4a4, NPaKTUYECKMX 3a4aHUN N CUTYyaUWUid, pacCMaTpUBAEMbIX
Ha 3aHATUAX;

- y‘-IE6HO-MeTOD,V|HeCKVIe YKa3aHna K CEMNHAPCKUM 3aHATUNAM,

- y‘-IeGHO-MeTO,D,VI“leCKI/Ie MaTepuanbl No CaMOCTOATEIbHOWN pa60Te o6yqarou_|,|/|xc9|, MeToaAn4eCckme yKasaHua rno noaroToBKe K NMPakKTU4eCKnmMm,
na6opaTopr|M N CEMUHAPCKUM 3aHATUAM, TeMbl pedepaTos, 3CCe, rpynrnoBble 3afaHusA, UHAMBNAYAIbHble TBOPYECKNe 3a4aHNa 1 4op.;

- MeToAMYecKne ykasaHus no BbIMOJIHEHUIO JTabopaTOpPHbIX PaboT (MpakTUKyMa), a TakXe nepevyeHb KOHTPOJIbHbIX BOMPOCOB UM TECTOBbIX
3aflaHUIn ANs NPOBEPKN FOTOBHOCTU CTYAEHTOB K BbINMOJIHEHWNIO NTabopaTOPHbLIX paboT (MpakTMKyMa) N OLEHKN NpuobpeTeHHbIX UMK B mpoLecce
BbIMOJIHEHUSA PabOTbl 3HAHWNI 1 HABbLIKOB;

9.1 YyebHO-MeTOOAM4YECKHE MaTepuasbl No CaMOCTOATEJIbHOMN pa60Te CTYAOEHTOB.

Paspen / Tema dopmMupyemMble MeTopnbl Cnocobsbl (hbopmbl) 06yyeHus |CpencTea

KoMneTeHumn oby4eHuns 0by4eHuns

C YKa@3aHMeM OCHOBHbIX y4ebHbIX
3/1IeMEHTOB
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1 2 3 4 5
OCHOBHbIE MOHATUA KOJIONAHON OrnK-2.1 BbinonHeHne |PaboTa B bubnnoTteke. PaboTa YyebHo-
XUMUN, OOBEKTHI U LLeN U3y4eHNS. npakTUYeCcKmn C 9N1€eKTPOHHBbIMM MeToamnyeckune
OnkK-2.2 X 3agaHun 6nbnnotekamm n 4pyrumm nocobus, MK
ans pecypcamu
OnkK-2.3 3aKpenneHus
BHaHUN Yepes3|
OlnkK-2.4 HaBbIKWN.
OnkK-4.1
OnK-4.2
OlK-4.3
MoneKynsipHO-KNHEeTNn4YecKkmne OnK-2.1 PaboTa B 6ubnunoTteke. PaboTa YyebHo-
CBONCTBA AMNCMNEPCHbIX CUCTEM. C 9N1eKTPOHHbIMM MeToamnyeckune
OnkK-2.2 6nbnnotekamm n 4pyrumm nocobus, MK
pecypcamu
OnkK-2.3
OlnkK-2.4
OnkK-4.1
OnK-4.2
OlK-4.3
OnTnyeckne CBONCTBA ANCMEPCHbIX OnK-2.1 PaboTa B 6bubnunoteke. PaboTta Y4yebHo-
cucTem. C 9N1eKTPOHHbIMM MeToamnyeckune
OnkK-2.2 6nbnnotekamm n 4pyrumm nocobus, MK
pecypcamu
OnkK-2.3
OlnkK-2.4
OnkK-4.1
OnK-4.2
OlK-4.3
[MoBEpPXHOCTHbIE ABNEHUNS. OrnK-2.1 PaboTa B 6ubnunoTteke. PaboTa YyebHo-
C 9N1eKTPOHHbIMM MeToamnyeckune
OnkK-2.2 6nbnnotekamm n 4pyrumm nocobus, MK
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OmnkK-2.3

OrnK-2.4

OrnkK-4.1

OmnK-4.2

OrnK-4.3

Aacopbumnsa Ha NOBEPXHOCTU
pasnena das.

OnkK-2.1

OrnK-2.2

OmnkK-2.3

OrnK-2.4

OrnkK-4.1

OmnK-4.2

OrnK-4.3

pecypcamu

Ancopbunsi U3 pacTBOPOB Ha
TBEPAYI0 MOBEPXHOCT.

OnkK-2.1

OrnK-2.2

OmnkK-2.3

OrnK-2.4

OrnkK-4.1

OmnK-4.2

OrnK-4.3

DNEeKTPOKNHETNYECKNE ABJIEHUS B

ANCNEPCHbIX CUCTeMax.

OnkK-2.1

OrnK-2.2

OmnkK-2.3

OrnK-2.4

OrnkK-4.1

PaboTa B 6ubnunoteke. PaboTta YyebHo-
C 3/IEKTPOHHbIMU MeToanyeckme
6rubnvoTtekamn n opyruMm nocobus, NK
pecypcamu
PaboTa B 6ubnunoteke. PaboTta YyebHo-
C 3/IEKTPOHHbIMU MeToanyeckme
6ubnnoTekamn n opyruMm nocobus, NK
pecypcamu
PaboTa B 6ubnunoteke. PaboTta YyebHo-
C 3/IEKTPOHHbIMU MeToanyeckme
6ubnnoTekamn n opyruMm nocobus, NK

pecypcamu
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OrK-4.2

OlNnK-4.3
YCTOMYMBOCTb 1 Koarynsaums OnkK-2.1
INMCNEePCHbIX CUCTEM.
OnK-2.2
OnK-2.3
OnkK-2.4
OnK-4.1
OnK-4.2
OlNnK-4.3
BMyNbCUU N NeHbl. OnkK-2.1
Knaccndukaums, onpeneneHve
CTeneHun AUCNepCcHOCTMU. OnK-2.2
BMynbraTopbl 1
neHoobpa3oBaTenu. Ponb OlnkK-2.3
rMApodPUSIbHO-NMNOMUIIBHOIO
banaHca monekynol MNAB B OnkK-2.4
cTabnnmsaymm smMynbCuUn 1 NeH.
OnK-4.1
OnK-4.2
OlNnK-4.3

PaboTa B 6ubnunoteke. PaboTta YyebHo-
C 3/IEKTPOHHbIMU MeToanyeckme
6rubnnoTtekamn n opyruMm nocobus, NK
pecypcamu
PaboTa B 6ubnunoteke. PaboTta YyebHo-
C 3/IEKTPOHHbIMU MeToanyeckme
6rubnvoTtekamn n opyruMm nocobus, NK

pecypcamu

9.2. YyebHO-MeTOAMYECKME MaTepuasibl MO NPaKTUYECKUM (N1abopaTOpPHbIM) 3aHATUAM AUCLUNIIUHDI

Ne paspena HaummeHoBaHue MeTonbl Cnoco6bl (popmbi) CpepcTBa
nabopaTopHbIX paboTt obyuyeHusn
AVCLUNJIMHBI obyyeHus obyyeHus
1 2 3 4
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IOCHOBHbIE MOHATUSA
KONIIOMAHOW XUMUN,

nOJ'Iy‘-IeHI/Ie KONNOUNAHbIX

CamocToaTenbHasa
paboTa cTyaeHTa,

YCTHas peub,
pasgaToYHbIN

KNHEeTn4Yeckne CBOMCTBA
ILNCMEPCHbIX CUCTEM.

pearvpylouimx BeLecTs

KOJINONAHBLIX PpaCTBOPOB

MO UCTOYHUKY
HaHUM: nekuuu,

Ha npouecc obpasoBaHMapakTU4yeckne paboTbl
Mo Ha3Ha4YeHuIo:
npnobpeTeHne 3HaHNN,
P

Hanu3, 3aKpenneHue,
NpOBEepKa 3HaHWi

Nno TNy no3HaBaTeJNIbHOM
eATeNIbHOCTU: 06bACHUTEe
bHO-UNOCTPATUBHbIN,
enpoAyKTUBHbIN

paboTa cTygeHTa,
\NOMalUHWe 3adaHus.

MO NUCTOYHUKY
[PacTBOPOB 1 X CBONCTBAaBHAHUM: NIEKLUN,
06BEeKThI 1 Lenn NpakTnyeckne paboTol \[nOMalLHWe 3agaHuns. MaTepuan,
3ydeHus. nabopaTtopHoe
No Ha3HA4YeHUIo: obopynoBaHume
npnobpeTeHne 3HaHNNR,
Hanns, 3aKpenseHmne,
NpoOBEepKa 3HaHWi
Mo TUNy nosHaBaTeJ/ibHOM
eATeNIbHOCTU: 06bACHUTEe
bHO-UNOCTPATUBHbIN,
PEenpPoOAYKTUBHbIN
MoneKkynsapHo- BnnsHne KoHUeHTpaunn CamocToaTenbHas YCTHas peusb,

pasgaToYHbIN
MaTepuan,

nabopaTtopHoe

obopynoBaHume

OnTnyeckmne CBONCTBA
INMCNepPCHBbIX CUCTEM.

OnpepeneHue cteneHn
afncopbumnm yKCcycHom
KNCIOThI.

MO NUCTOYHUKY
HaHUM: nekuuu,
NpakTnyeckne paboTol

Mo Ha3Ha4YeHuIo:
npnobpeTeHne 3HaHNN,
HaNn3, 3aKpenseHue,

NpoOBEepKa 3HaHWi

Nno TNy no3HaBaTeNIbHOM
eATeNIbHOCTU: 06bACHUTEe
bHO-UNOCTPATUBHbIN,

PEenpoAYKTUBHbIN

CamocToaTeNnbHas
paboTa cTygeHTa,
\InOMalLHWe 3adaHus.

YCTHas peusb,
pasgaToYHbIN
MaTepuan,
nabopaTtopHoe
obopynoBaHume

nOBerHOCTHbIe
[iBNEeHUA.

Apcopbuunsa yrnem
pPasfINYHbIX BELLECTB 13
pacTBOPOB.

MO NCTOYHUKY
HaHUM: nekuuu,
NpakTnyeckne paboTol

Mo Ha3Ha4YeHuIo:
NnpnobpeTeHne 3HaHNNA,

CamocToaTenbHas
paboTa cTygeHTa,
\InOMalLHWe 3adaHus.

YCTHas peusb,
pasgaToYHbIN
MaTepuan,
nabopaTtopHoe
obopynoBaHume

49/55



Nno TNy no3HaBaTeJNIbHOM
eATeJNIbHOCTU: 00bsACHUTE
bHO-MNIIIOCTPATUBHBIN,

Hanun3, 3aKpenneHue,
NpoBepKa 3HaHWi
PEenpPoAYKTUBHbIN

Ancopbumns Ha
MOBEPXHOCTWN pa3aena

has.

AHanNn3 NOrnoTUTEIbHON
crnocobHocTw.

npnobpeTeHne 3HaHNNR,
HaNn3, 3aKpenneHue,
NpoOBEepKa 3HaHWi

Nno TNy no3HaBaTeJNIbHOM
eATeJNIbHOCTU: 00bsACHUTE
bHO-MNIIOCTPATUBHBIN,

MO NUCTOYHUKY
HaHUM: nekuuu,
npakTnyeckme paboThl
No Ha3Ha4YeHuIo:
PEenpPoAYKTUBHbIN

CamocToaTenbHasa
paboTa cTygeHTa,
\nOMalLHWe 3adaHuns.

YCTHas peub,
pasgaToYHbIN
MaTepuan,
nabopaTtopHoe
obopynoBaHume

Ancopbumsa us pacTBopos
Ha TBEPAYIO
NOBEPXHOCTb.

Bnnsaxmne Pa3INYHbIX
hakTOpOB Ha agcopbumio
13 pacTBOPOB

NnpnobpeTeHne 3HaHNNA,
HaNn3, 3aKpenseHue,
NpOBEepKa 3HaHWi

Nno TNy no3HaBaTeNIbHOM
eATeJNIbHOCTU: 00bsACHUTE
bHO-MNIIOCTPATUBHBIN,

MO NUCTOYHUKY
HaHUM: nekuuu,
npakTnyeckme paboThl
No Ha3Ha4YeHUIo:
PEenpoAYKTUBHbIN

CamocToaTeNnbHas
paboTa cTygeHTa,
\InOMalLHWe 3adaHus.

YcTHas pedsb,
pasgaToYHbIN
MaTepuan,
nabopaTtopHoe
obopynoBaHume

BNeKTpoKNHeTn4Yeckme
FIBNeHNA B ANCNEPCHbIX
cucrtemax.

DNeKTpPoKMHeTNYeckne
CBOMNCTBA KOJIJIOUAHbIX
cucTem

npnobpeTeHne 3HaHNNA,
HaNn3, 3aKpenseHue,
NpoOBEepKa 3HaHui

Nno TNy no3HaBaTeJNIbHOM
eATeJNIbHOCTU: 00bsACHUTE

MO NUCTOYHUKY
HaHUM: nekuuu,
NpakTnyeckne paboTol
NOo Ha3HA4Y€HMIo:
bHO-UNOCTPATUBHbIN,

CamocToaTenbHas
paboTa cTygeHTa,
\InOMalLHWe 3adaHus.

YCTHas peusb,
pasgaToYHbIN
MaTepuan,
nabopaTtopHoe
obopynoBaHume
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loenponyKTVBHbI

YCTONYMBOCTb U
KOoarynsaums gucnepcHbIx
cucTem.

PacyeT KOHCTaHT
CKOPOCTU NOPOroB
Koarynauum

MO NUCTOYHUKY
HaHUM: nekuuu,
NpakTnyeckne paboTol

Mo Ha3Ha4YeHuIo:
npnobpeTeHne 3HaHNNR,
HaNn3, 3aKpenneHue,

NpoBepKa 3HaHui

Nno TNy no3HaBaTeJNIbHOM
eATeNIbHOCTU: 06bACHUTEe
bHO-UNOCTPATUBHbIN,

PEenpPoOAYKTUBHbIN

CamocToaTenbHasa
paboTa cTyaeHTa,

AOMallHne 3a4aHunA.

YcTHas peysb,
pasgaToYHbIN
MaTepuan,
nabopaTtopHoe
obopynoBaHume

BMyNbCUN 1 NEHBI.
Knaccnpukaums,
onpeneneHne cteneHun
NMCNEepPCHOCTL.
BMynbraTopbl 1
neHoobpa3osaTenn. Ponb
rMApodPUSIbHO-
innnodunsHoro 6anaHca
Moneky bl MNAB B
cTabnnusaynm asmynbcumn
N NeH.

YCTON4YMBOCTh
Koarynaumsa n
KOJIJIONAHbIX pacTBOPOB

MO NUCTOYHUKY
HaHUM: nekuuu,
NpakTnyeckne paboTol

Mo Ha3Ha4YeHuIo:
npnobpeTeHne 3HaHNN,
HaNn3, 3aKpenseHue,

NpOBEepKa 3HaHWi

Nno TNy no3HaBaTeJNIbHOM
eATeNIbHOCTU: 06bACHUTEe
bHO-UNOCTPATUBHbIN,

pPEenpoAYKTUBHbIN

CamocToaTeNnbHas
paboTa cTygeHTa,

AOMallHne 3agaHunA.

YcTHas pedsb,
pasgaToYHbIN
MaTepuan,
nabopaTtopHoe
obopynoBaHume

51/55



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

7-Zip CBob6oAHAA NLEH3USA

Adobe Reader DC CBoboaHas nmueH3uns

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

AHTUBUMpYC kaspersky endpoint security JInbueH3noHHbIn gorosop o1 17.02.2021 Ne 203-20122401

OnepaunoHHas cuctema Windows Jorosop oT 26.05.2020 Ne 32009117096 Oorosop oT 17.01.2019 Ne 31908696765

10.2. NepeyeHb He0OXO0ANMMbIX MH(POPMALIMOHHDbIX CMPABOYHbIX CUCTEM:

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

Ha3BaHue

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

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

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (HIB) : henepanbHas rocygapcTBeHHas MHPOOPMaLMOHHAA cucTeMa : CanT /
MunHNCTEepCcTBO KyNbTypbl Poccninckon ®epepaunn, Poccunckasa rocyaapcTeeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxnm gocTyna: Ans 3aperucTpup. nojb3oBaTesnen. - TeKCT: 3NeKTPOHHbIN. HIB - npoekT Poccuiickom
rocynapcTBeHHon 6ubnunotekn. HaunHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 31eKTpoHHasa bubnnoTteka (H3B)
pa3pabaTbiBaeTCA BeAYLMMN POCCUMACKMMUN BubnnoTekamm Npu noaaepxke MmHNCTepcTBa KyabTypbl Poccumnckom
dPepepaummn. OcHoBHas uenb HIB - obecneunTb cBOGOAHBIM [OCTYN rpakaaHaMm Poccuinckon depepaumm Ko BCEM
N34aHHbIM, U34aBaeMbIM N XpPaHALWMMCA B (DOHAAX POCCMIACKNX BMBANOTEK N34aHNAM N HayYHbIM paboTaM, - OT KHUXHbIX
MaMATHUKOB UCTOPUN 1N KYJIbTYpPbl, A0 HOBENLLNX aBTOPCKUX Npou3BeaeHunin. B HacToawee BpeMsa npoekT H3b BkaovaeT
6oee 1.660.000 31eKTPOHHbLIX KHUT, 6onee 33.000.000 3anucen kaTanoros.POCCUNCKASA HALIMOHANIbHASA BUBJINOTEKA
(PHB) : canT / Poccninckas HaumoHanbHas bubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ans
3aperncTpup. noab3oBaTenemn. - TeKCT: 3NIeKTPOHHbIN. '... 04Ha U3 KPyNHenLwmx B Mupe 1 BTopas no seanynHe oHA0B B
Poccuiickon ®enepaumm - CAy>XUT POCCUACKON KybType U HayKe, XpaHUT HaluMOHaIbHY10 MaMaTk, cnocobcTByeT
NpoCBeLLeHNI0 HacenaLWwmx Poccuio HapoaoB 1 pacnpocTpaHeHWo naen ryMmaHmsma. ... B doHgax bnbanorekn xpaHntcs
6onee 38,6 MAH 3K3. NpoM3BeAEHNN NEYaTN N NHbIX NHHOPMALMOHHbLIX PECYPCOB, B TOM YUC/E U Ha 3JIEKTPOHHbIX
HOCUTeNAX, AOCTYMNHbIX LUMPOKOMY Kpyry rnosib3oBaTenen. ExxerogHo PHB nocewaeT okoso 850 ThiC. YuTaTenem, KoTopbiM
BblAaeTca A0 5 MJIH U3JaHUN, K ee 3NeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebile 10 MAH yaaneHHbIX
rnonb3oBaTenen. ... CoxpaHasa KyabTYPHYI U UICTOPUYECKYIO MPeeMCTBEHHOCTb, BEPHOCTb BubanoTeyHbIM TpaanumamMm,
3aJ10)keHHbIM eLle B iMnepaTopckon MybnnyHon 6ubnmoteke, PHb cerogHs — coBpeMeHHoe MHdOopMaLoHHoe
yypexAeHue, ocHaleHHoe HoBenwnm obopyaoBaHMEM N CBOEBPEMEHHO OTBeYaloLLee Ha HacCyLHble BbI30Bbl BpEMEHN.'
(umTaTa ¢ canta PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

eLIBRARY.RU. : Hay4Has anekTpoHHasa bubnunoTeka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pe>xxum pocTyna: ANnsa 3apeructpup. nonb3oBaTenen. - TEKCT: 3NeKTPOHHbIN. MNMnaTtdopma eLIBRARY.RU 6bina co3fnaHa B
1999 roay no nHMumaTmee Poccminckoro poHAa pyHAaMeHTaslbHbIX UCCedoBaHUM Ana obecnevyeHns pOCCUNCKMM YYEHBIM
3JIEKTPOHHOr0 A0CTYyNa K BeAyLMM MHOCTPaHHbIM Hay4YHbIM usgaHusam. C 2005 roga eLIBRARY.RU Ha4vana paboTy ¢
PYCCKOA3bIYHBIMU NYBANKALNAMUN U HbiHE ABNSETCA BeAyLLlel 3N1eKTPOHHON 61banoTekon Hay4HON NepnoanKn Ha pycCcKom
A3blke B Mupe. https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4Hasi anekTpoHHasa bubnunoTeka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxunm
0OCTyna: ANs 3aperncTpup. nosb3oBaTenienl. - TEKCT: 3N1eKTPOHHbIN. KnbepJleHnHKa - 3TO Hay4yHas 3/1eKTPOHHas
bnbnnoTeka, NOCTPOEHHAs Ha NapaAnrmMe oTKpbITOM Haykn (Open Science), 0OCHOBHbIMU 3ag4a4aMu KOTOPOW ABSieTCA
nonynspmusaums Haykm n Hay4Hon AeATeNIbHOCTU, 06LECTBEHHBIN KOHTPOJIb Ka4yecTBa Hay4HbIxX Nybnnkauunii, passmtue
MEXANCUMMIMHAPHBIX NCCIeA0BaHNA, COBPEMEHHOIO NHCTUTYTa Hay4YHON peLeH3un, NoBbILWEHNE LUTUPYEMOCTH
POCCUICKON HayKn 1 MOCTPOeHMe NHPaCTPYKTYpPbl 3HaHUN. https://cyberleninka.ru/

Meprognyeckne n3gaHns AocTynHole obyyarowmmcs n coTpyaHmukam ®re0Y BO MITY no noAnncke U Ha 0OCHOBaHUKU
KOHTPaKTOB U JIMLEH3NOHHbLIX cornaweHunin. /index.php/resursy/37-periodicheskie-izdaniya

XuMuK : cant o xumnn / XuMuK.py. - MockBa, [20??]. - . - URL: http://www.xumuk.ru/. TeKcT: aneKTpoHHbIN.Ha canTe
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Ha3BaHue

pa3MeLleHbl y4ebHble MaTepraribl N0 pa3nyHbIM pa3fesiaMm XMMnuW, NpeacTaB/ieHa XMMuyeckas sHumkioneans (bonee
5000 TepMUHOB, 0XBaTbIBalOLMX BCE pa3fesibl XMMUK, @ TakXe NnorpaHnyHble 06,1acTn), CNpaBoOYHUK MO XUMUYECKNM
BeLlecTBaM, nNepuoamyeckas cuctema anemeHToB .M. MeHaeneeBa Co CCbIIKON Ha KpaTKyto MHGopMaLuio 06 3n1emMeHTax B
XUMUYECKOWN SHLMKIONEeAUN, MaTepualibl, MOCBSLLEHHbIE MOJTYYEHUIO U CBONCTBAM reTePOLIMKIINYECKUX COeANHEHNA,
3HUMKJIIONEAMs NeKapCTBEHHbIX NpenapaToB, (hapMaLeBTUYeCKUA 1 BMOXMMUYECKNIA CIPAaBOYHUKN, KaTanor XMMUYeCcKnX
KOMMaHWI 1 NpeanpuaTuii 1 apyrve maTepuabl, GYHKUMOHUPYET hopyM npoekTa. http://www.xumuk.ru/

Himhelp.ru : Xumnyeckuin cepsep. - [Mocksa], 2006. - . - URL: https://www.himhelp.ru/. TeKCT: 371eKTPOHHbIN. XMMUYECKNIA
cepBep obpa3oBaTesIbHON HanpaBAeHHOCTU. Y4ebHbI MaTepuan no Kypcy XMMnn: TeopeTnyeckrne 0CHOBbI XMUW,
HeopraHuyeckas XuMus, opraHmyeckas XxmMmns. TEpMUHONOMNYECKMIA CNPaBOYHUK. Bennkune yyeHble: kpaTkue buorpacdumn n
OCHOBHbIE Hay4Hble A0CTUXeHus. CnpaBoYHbIN MaTepuran (hrsnyeckme CBONCTBA, KOHCTaHTbl paBHOBECUS 1 4p.).
PecepaTbl No xMMuun. Matepuasibl N0 XMMUYECKON TEXHONOr M. HOBOCTM KOMNaHWUN, peknama. https://www.himhelp.ru/

ChemNet. Poccus : InekTpoHHasa bubnnoTteka y4ebHbix MaTepranosB No xuMumn / POCCMNCKin poHA yHAaMEHTaNbHbIX
nccnenoBaHunm, Xummndeckum akyneteT MIY. - Mocksa, [197?7]. - . - URL: http://www.chem.msu.su/rus/elibrary/. - TekcT:
3/1IeKTPOHHbIN.INEKTPOHHaa 6mbnnoTeka y4ebHbix MaTepmnanos No xmMmumn npeacrasnseT cobon oHa nybnmkauumn,
NOLArOTOBJIEHHbIX AN MHDOPMALMOHHOIO obecrneyeHmns y4ebHbIX KypcoB Mo XMMUN AN CTYLEHTOB U acnMpaHToB
XMMUYECKOro 1 pafa Apyrux akynbteTtoB MIY, a Takxe abUTyprEeHTOB 1 yHaLLUXCA CPeAHEN LKOJIbI.
http://www.chem.msu.su/rus/elibrary/

Ona oby4vatowmxcsa obecneyeH gocTyn (yoaneHHbIM 4OCTYN) K CNefyowmm COBpeEMEHHbIM
npodeccnoHanbHbiM 6a3am gaHHbIX, MHHOPMALNOHHBIM CAPaBOYHbIM U MONCKOBLIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konekuns : 3N1eKTPOHHO-bubnnoTeyHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKuim LeHTp
MHppa-M'. - Mocksa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTtyna: ong
3aperncTpup. nosb3oBaTesien. - TeKCT: 31eKTPOHHbIN. PoHA SBC hopMmupyeTCcs C y4eTOM BCEX N3MEHEHUI
obpa3oBaTesibHbIX CTaHAAPTOB M BKJOYaET y4ebHukn, yyebHele nocobus, YMK, moHorpadun, asTopedepaThl,
anccepTaunn, sHUUKIoONeann, CJI0Bapu U CMPaBoOYHNKN, 3aKOHO4ATE/IbHO-HOPMaT/BHbIE AOKYMEHThI, CneLnasbHble
rnepuoamnyeckme n3gaHus n n3faHus, Bolnyckaemble nsgatenbcTBamMmm By308B. http://znanium.com/catalog/

IPRBooks. Ba3oBas Konnekuums : 3N1eKTPOHHO-6ubnnoTeyHas cuctema : cant / O6LLECTBO C OrpaHUYeHHOoN
OTBETCTBEHHOCTbI0O KoMmnaHusa 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[oCTyna: Ans 3aperncTpup. nosb3oBaTesen. - TeKCT 3NeKTPOHHbIN. ABASETCA pacnpoCcTpaHeHHbIM obpa3oBaTesibHbIM
3/IEKTPOHHbIM PeCYpPCOM A5 BbICLLUMX U CPeAHUX CheumnanbHbIX y4ebHbIX 3aBefeHnin, Hay4yHo-uccaenosaTelbCKnx
WHCTUTYTOB, NybnnyHbIX BnbnnoTek, npuobpeTatomx KopnopaTMBHLIN LOCTYN ANA CBOMX 0byYaloLmxcs, npenonaBaTenen
n T.4. 9B6C BkJtOYaeT y4ebHyo N Hay4YHYl0 IMTepaTypy Mo HanpaB/ieHNSM NOATOTOBKU BbICLLEr0 U CPeAHEero
npodgeccnoHansHoro obpasosaHus. http://www.iprbookshop.ru/586.html

HaunoHanbHasa anekTpoHHasa bubnuoteka (H3B) : hbepepanbHasa rocygapcTBeHHas MHGOPMaUNOHHAA cucTeMa : CanT /
MuHNCTEpPCTBO Ky NbTypbl Poccuinckon depepauunm, Poccninckas rocyaapcteeHHas 6bubnnorteka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxmm gocTyna: Ana 3aperncTpup. nosib3oBatenen. - TeKCT: 3IeKTPOHHbIN. H3b - npoekT Poccuiickom
rocynapcTeeHHon 6ubnnotekn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 3n1eKTpoHHasa bubnnorteka (HIB)
pa3pabaTbiBaeTCs BeAYyLLMMU POCCUACKMMN BubnnoTekamm npyn nogaepxke MnMHUCTepcTBa KybTypbl Poccuinckon
Pepepaumn. OcHoBHas uenb HIB - obecnevnTb cBOBOAHLIM AOCTYN rpakaaHam Poccuiickon depgepaumm Ko BCEM
MN30aHHbIM, N3[laBaeMbIM N XPaHALWMMCS B (DOHAAX POCCUNCKNX BUBAINOTEK N3aaHMaM U Hay4HbIM paboTaMm, - OT KHVKHbIX
NaMATHUKOB UCTOPUN M KYJIbTYpPbl, A0 HOBENLLNX aBTOPCKUX Npoun3BedeHunin. B HacToawee BpeMs NnpoekT H3b BkovaeT
6onee 1.660.000 3neKTPOHHbIX KHUT, 6Bonee 33.000.000 3anucen kaTanoros.POCCUNCKAS HALUMNOHANIbHAS BUBJINOTEKA
(PHB) : canT / Poccuinckas HaumoHanbHas bubnunoTteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum goctyna: ans
3aperncTpup. nosib3oBaTtesien. - TeKCT: 3IEKTPOHHbLIN. ‘... 04Ha U3 KPyNHenwmx B Mupe 1 BTopas no seanynHe oHO0B B
Poccuiickon ®egepaumm - CAY>XUT POCCUACKON KybType U HayKe, XpPaHUT HauMOHalbHY10 NaMaTb, cnocobcTeyeT
MPOCBELLLEHMI0 HacensaLwmx POCCUI0 HAPOAOB N PAacNPOCTPaHEHMI0 naen rymaHusma. ... B dpongax bubnnotekn xpaHmntcs
6onee 38,6 MJIH 3K3. NPON3BEAEHMI NeYaTN U NHbIX NHPOPMALIMOHHBLIX PECYPCOB, B TOM YUCJSIE U HA 3JIEKTPOHHbIX
HOCUTeNAX, LOCTYMHbIX LUMPOKOMY Kpyry rnosib3oBaTtenen. ExxerogHo PHB nocewaeT okono 850 ThiC. YnTaTenemn, KOTopbiM
BblJAeTCA A0 5 MAH n3gaHui, K ee 31eKTPOHHbIM pecypcaM obpallatoTcsa 3a rog cebiwe 10 MAH yaaneHHbIX
nonb3oBaTesen. ... CoOXpaHsas KyNbTYPHYIO N LICTOPUYECKYIO MPEEMCTBEHHOCTb, BEPHOCTb BMBANOTEYHBIM TPaANLMAM,
3a/10keHHbIM elle B MimnepaTopckon MybnnyHon 6ubnmoteke, PHb cerogHa — coBpeMeHHoe MHopMaLoHHoe
yypexkaeHune, ocHalleHHoe HoBenwunmM obopynoBaHMEM 1 CBOEBPEMEHHO OTBEYaloLLee Ha HacCyLLHble BbI30Bbl BpeMeHu.'
(umTaTa ¢ canTa PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) https://H36.pd/

eLIBRARY.RU. : Hay4Has anekTpoHHas bubnumoTteka : cant. - MockBa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pe)xum pocTyna: ans 3aperncTpup. nosb3oBaTenen. - TEKCT: 3NeKTPOHHbIN. MnaTdopma eLIBRARY.RU 6bina cospaHa B
1999 roay no nHnumaTmee Poccminckoro oHaa pyHOAaMeHTallbHbIX NCCenoBaHui onsi obecneyeHns POCCUNCKUM yYeHbIM
3/1IeKTPOHHOr0 JOCTYyMa K BeAYLWMUM NHOCTPaHHbIM Hay4HbIM n3gaHuam. C 2005 roga eLIBRARY.RU Ha4vana paboTy c
PYCCKOA3bIYHBIMU NMYBINKaLMSAMN N HbIHE ABNAETCSA BeAyLLEeN 3/IEKTPOHHON 6nbanoTekon Hay4HOW NepnoanKn Ha pycckoMm
A3blke B Mupe. https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4Has anekTpoHHas bubnmnoTeka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
[oCTyna: ANs 3aperncTpup. nosb3oBaTenien. - TeKCT: 3N1eKTPOHHbIN. KnbepJleHnHKa - 3T0 Hay4yHasa a1IeKTPOHHas
6nbnnoTeka, MOCTPOEHHAs Ha NapaaurmMe oTKpbITOM Haykn (Open Science), OCHOBHbIMU 3aa4YaMun KOTOPOW SIBNSIETCS
nonynspm3aums Haykm n Hay4Hom AeATeIbHOCTU, O6LLeCTBEHHbIN KOHTPOJIb KavyecTBa Hay4dHbIX Nybankauumii, passmtue
MEXANCUMMNIMHAPHBIX NCCIeA0BaHNA, COBPEMEHHOI0 NHCTUTYTa Hay4YHON peLeH3umn, NOBbILWEHNE LUTUPYEMOCTH
POCCUINCKON HayKu N MOCTPOEHME NHPPACTPYKTYpPbl 3HaHUN. https://cyberleninka.ru/

Meprnopnyeckne n3gaHma JocTynHole obyyaowmmcs n cotpynHukam ®re0Y BO MITY no noanncke n Ha 0CHOBaHUWN
KOHTPaKTOB M JIMLEH3NOHHbIX cornaweHunin. /index.php/resursy/37-periodicheskie-izdaniya
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Ha3BaHue

XuMuK : canT o xumum / XuMunK.py. - Mocksa, [2077]. - . - URL: http://www.xumuk.ru/. TeKCT: 371eKTpOHHbIN.Ha cante
pa3melleHbl y4ebHble MaTepuasibl MO pa3/inyHbIM pa3gesaMm XMMnn, NpeacTaBiieHa XuMmmyeckas sHumknoneauns (bonee
5000 TepMMHOB, OXBaTbIBAKOLLMX BCE pa3aesibl XMMUN, a TakXe NnorpaHn4Hble 061acTu), CNPaBoOYHMK MO XUMNYECKUM
BeLlecTBaM, Nepuoamnyeckasn cuctema anemeHToB .M. MeHneneeBa Co CCbIIKON Ha KpaTKyto nHdopMaumio o6 anemMeHTax B
XMMUYECKON 3HUMKoNeanun, MaTepmasibl, MOCBALLEHHbIE MOJYYEeHMIO 1 CBOWCTBAM reTepoLNKINYECKUX COeANHEHWNA,
SHUMKNOMEe[MS NeKapCTBEHHbIX MpenapaToBs, (hapMaueBTUYeCKUn 1 BMOXNMUNYECKNN CNPAaBOYHUKW, KaTanor XMMUYeCKnX
KOMMaHUM 1 NpeanpusaTui n apyrue Matepmanbl, PyHKUMOHUpPYET hopyM npoekTa. http://www.xumuk.ru/

Himhelp.ru : Xumnyeckuin cepsep. - [MockBal, 2006. - . - URL: https://www.himhelp.ru/. TeKCT: 31eKTPOHHbIN. XMMUYECKINIA
cepBep obpa3oBaTe/IbHON HAaNPaB/IEHHOCTUW. Y4ebHbI MaTepuran Nno Kypcy XMMumn: TeopeTnyeckmne 0CHOBbI XMUN,
HeopraHnyeckas XuMus, opraHmyeckas XxmMMmns. TEpMUHOIOrNYECKMIA CNPaBOYHMK. Benukne yyeHble: kpaTkue buorpacdumn n
OCHOBHble Hay4Hble JoCTUXeHNsA. CnpaBoYHbI MaTepuan (husmyeckmne CBONCTBA, KOHCTaHTbI paBHOBECKA 1 Ap.).
PecepaTtbl No xmuMun. MaTtepuanbl N0 XMMUYECKON TEXHONOrMN. HOBOCTM KOMNaHun, peknama. https://www.himhelp.ru/

ChemNet. Poccus : dnekTpoHHas 6ubnnoreka y4ebHbix MaTepuanoB No XxmMun / PocCMincknin oHA yHAaMEHTaNbHbIX
nccnenoBaHun, Xummndeckunm akynetet MIY. - MockBa, [19?7]. - . - URL: http://www.chem.msu.su/rus/elibrary/. - TekcT:
3/1IeKTPOHHbIN.INEKTPOHHaa bubnnoTteka y4ebHbix MaTepmnanos No xmMumn npeactasnseT cobon poHa nybnmkauumn,
NOArOTOBJIEHHbIX AN MHDOPMALMOHHOIO obecrneyeHmns y4ebHbIX KypcoB Mo XMMUN AN CTYLEHTOB Y acnMpaHToB
XMMUNYECKOro 1 paga aApyrux akynbtetoB MIY, a Takxe abUTypreHTOB 1 yHaLlnUXCca cpefHen WKObI.
http://www.chem.msu.su/rus/elibrary/
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

NabopaTopusa oben n
HEOPraHMYeCcKon XNMmnm
(1-303).385000, Pecnybnnka Agbires,
r. Mankon, yn. NepsomManckas, aom Ne
191, 3paHue yyebHoro kKopnyca

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

7-Zip CBoboaHasa nuueH3na Adobe
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nnueH3naMicrosoft Office Word 2010
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