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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 16.09.2025
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:

16.09.2025 MoanwucaHo npocton 3l MonoBa AHrennHa AnekceeBHa
16.09.2025
(noanwnce) (®.1.0.)
CornacoBsaHo:

PykosoauTtens OMOTI
3aBeAYOWNIA BbiMyCKatoLen

Kahenpon
Mo HamnpaB/IEHWIO NOAFOTOBKM
(cneymanbHOCTN)
16.09.2025 MoanwucaHo npocton 3l [MonoBa AHrennHa AnekceeBHa
16.09.2025
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHne noApa3feneHuns)
16.09.2025 MoanucaHo npocton 3l N. 5. bepbepbsaH
16.09.2025

(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.

4/49



3. MNepeyeHb NaHUpPyeMbIX pe3ysibTaTOB 00y4YeHus No AuCUUNINHE
(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

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

MKYB-1.3 BbibrpaeT TexHn4yeckne cpeacTtea M MeToabl UCNbITaHUA (13
Habopa nmerLwmnxca) Ana peeHns NocTaBaeHHbIX 3aaad
HUP

NKYB-1.4 [oTOBUT 06BbEKTHI NCCIef0BaHNS
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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
KOJIN4eCTB
o)
3a Jlek J1a6 cPn CP
Kypc 3 [Cem. 5 1 17 17 0.25 37.75 72
Ob6beMm OANCUNNNNHBI N BN ObI yqe6H0|7| pa6OTbI Mo O4YHO-33a04HON (popMe o6yqu|/|;|.
DopMbl Buabl 3aHATUMN UToro 3.e.
KoHTpons ( Yyacos
KOJIN4ecCTB
o)
3a Jlek J1ab cPn CP
Kypc 3 [Cem. 5 1 10 10 0.25 51.75 72

6/49




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

7149



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

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 1 Pa3znunyHbie Tunbl MKYB-1.3; MNMKYB-1.4; 3HaTb: 6a3oByto TpaOnuUVOHHas nekuus
KONIJIOMZHON XUMnu, Knaccupukauunm TEepMUHONOI IO,
06bEKTBI U LENN N3YYEHUS. OUNCNEPCHbIX CUCTEM: MO OTHOCSLLYHOCA 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, MKYB-1.3; NMKYB-1.4; 3HaTb: MONEKYNAPHO- TpaanuvoHHasa nekuyms
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
onpeneneHus Macchl rpacdmkoB u Tabnuy;
ybTPaANCMEPCHbIX YacCTuULL npon3BoanNTb HabnoaeHns
N MaKpoMOJieKy 3a npoTekaHueMm
(OymaHckunin, Ceenbepr). XUMNYECKUX pPeakuunini n
CeoMMeEHTaLVOHHbIN nenatb 060CHOBaHHbIE
aHan3 NoNANCNEPCHbIX BbIBOAbl; pellaTb TUMOBbIE
cucteM. KoHcTaHTa KayYyeCTBEHHbIE U
cegMMeHTauunm. pacyeTHbIe XUMNYECcKne
OndpdepeHumnanbHas 3apa4yu; BnapgeTs:
KpuBas pacrpefesneHmns HaBblkamMu cbopa 1 aHanM3a
4acTuL No pasmepam un eé MHopMaLn; MeTOANKON
MOCTPOEHMEe U3 AaHHbIX MO noJsly4eHns NpakTUYecKomn
KWHETUKE HaKOomMJIeHns MHpopMaLmun, Ha OCHoBE
ocajka VMELLNXCA
3KCNepuMeHTasIbHbIX
OaHHbIX.
OnTnyeckmne CBONCTBa 1 PaccesiHue cBeTa, NMKYB-1.3; NMKYB-1.4; 3HaTb: oNTUYeCcKne TpaOnuUVOHHas nekuus
ONCNepCcHbIX CUCTEM. ypaBHeHue Panesa n CBOWCTBa ANCMNEPCHbIX
ypaBHeHue [lebas. cucTeM YMeThb:
HedenomeTpusa n MPou3BOANTbL PU3NKO-
yJibTPaMUKpOCKoNus. XUMNYECKne n3MmepeHuns,
TypboanmeTpus. 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
MMeLWmnxcs
3KCNEepPUMEHTaJIbHbIX
OaHHbIX.
MoBepXHOCTHbIE ABNEHUS. 1 MoBepxHOCTb pasgena a3 | MNMKYB-1.3; NKYB-1.4; 3HaTb: OCHOBHbIE TpaanunoHHasa nekyms
n ceobopgHas 3aKOHOMEPHOCTH

NOBEepPXHOCTHasA 3Heprus.
MoBepxHOCTHOE

NMOBEPXHOCTHbIX ABJIEHNA.
YMeTb: OCyLIeCTBAATb
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Cem HauMmeHoBaHue 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. XUMNYECKUIA SIKCMEPUMEHT
3akoH KOHra. PaboTbl no npepnaraemon
Koresuu v agresuu. MeToAuKe; aHaInu3npoBaTb
dnotauma. KanunnapHole M UHTEpPrNpeTupoBaTb
ABNeHndA. KanunnsapHoe MoJly4YeHHble
MOAHATUE XNOKOCTN, 3KCNepuMeHTaslbHble
ypaBHeHue XiopeHa. pe3ynbTaThl BnageTs:
KanunnapHoe paBneHune. HaBblKaMu peLUeHuns
3aBUCUMOCTb JaBJIeHUSA KOHKPEeTHbIX
rnapa OT KPUBU3HbI TeopeTuyeckux u
MOBEPXHOCTU XNOKOCTN. 3KCNEepPUMEHTaJIbHbIX
3akoH ToMcoHa. 3apau.
MN3oTepMmuyeckas
rneperoHKa 1 KanunaspHas
KOHAEeHCaunsa BeLecTBa.
Apcopbumnsa Ha 1 MoBepPXHOCTHbIN CNOW Mo MKYB-1.3; NMKYB-1.4; 3HaTb: TepMOANHAMUKY TpaOnuUVOHHas nekuuns
NMoBEepxXHOCTY pa3aena ¢as. Fnbbey. An- copbumnsa Ha npouecca agcopbumnm Ha
rpaHuue pasgena pacTBop- MOBEpPXHOCTU pa3fena gas.
ras. TepMmoanHaMuka YMeTb: Npou3BOANUTb
npouecca agcopbunm un (hUN3NKO-XMMyeckne
ypaBHeHue agcopbumn n3mepeHus,
'nb6ca. MoBepXHOCTHO- XapaKTepusylouime Te nim
aKTMBHbIE BeLLeCTBa. WHble CBOWCTBa PacTBOPOB,
NMoBepxHOCTHas cMecen n gpyrux
aKTMBHOCTb U NpPaBUJIo 06bEeKTOB; NpenCcTaBNATb
Tpaybe-[iokno. OaHHble
3aBUCUMOCTb 3KCNepuMeHTasIbHbIX
NOBEPXHOCTHOr0 nccnenoBaHMn B Buae
HaTS>KEHNS OT rpacgmkoB 1 Tabnuu;
KoHueHTpauun MAB. npon3BoanNTb HabnoaeHns
YpaBHeHus LLnWKoBCKOro n 3a NpoTekaHuem
Nenrmiopa. CTpoeHune XVMUYECKMX peakumin n
MOHOC/I0EB PaCTBOPMMbIX nenatb 060CHOBaHHbIe
MAB 1 pacyeT pa3Mepos BbIBOAbIl; peLllaTb TUMNOBbIE
Monekys MNAB. KavyeCTBEHHbIE 1
pacyeTHble XUMNYyeckune
3aja4n; Bnagetb:
HaBblkamu cbopa v aHanm3a
nHhopMaLn; MeTOANKOMN
rMosly4YyeHnsa npakTn4eckom
MH(OopMaUunM, Ha OCHOBe
UMeloLmnxcs
3KCNEepPUMEHTaJIbHbIX
OaHHbIX.
Apcopbumns rasos 1 napos 1 MaTb TUNOB N30TEPM MKYB-1.3; NKYB-1.4; 3HaTb: TepMOANHAMUKY TpaanunoHHasa nekyms

Ha TBEPAOW NOBEPXHOCTN.
Apcopbuuns n3 pacTBopoB
Ha TBEPAYIO MOBEPXHOCTb.

apcopbunn.
ApcopbuMOHHbIE CUMbI U
KUHEeTMKa afcopbumoHHOro

npouecca aacopbunmn
rMapoB Ha TBepaoun
NOBEPXHOCTK N npoLecca
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Cem HauMmeHoBaHue 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
npouecca. YpaBHeHne ancopbumm n3 pacTesopos
®peHkens. Teopun Ha TBepAyto MOBEPXHOCTb.
apcopbuunn JNleHrmiopa, YMeTb: Nnpon3soanTb
NonsHwn n B3T. AacopbeHThl PU3BNKO-XUMUYECKME
N X CpaBHUTESIbHbIE n3MepeHus,
XapaKTepUCTUKN. XapakTepusyouime Te naum
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
MpaBnno ®asHca-MaHeTa. KayeCTBeHHble U
[3eTa-noTeHuman. pacyeTHble XuMn4yeckue
CTpoeHne Mmuuennsl 3apa4yu; BnapgeTs:
rnapocobHoro 30n4. HaBblkamu cbopa n aHanmsa
OCHOBbI MOHHOIO 06MeHa. nHdopMaLmnm; MeToANKON
JlnoTponHble psaabl noJsly4eHns NpakTUYecKomn
MHGOopMaLnn, Ha OCHOBe
UMeLnXCs
3KCNepuMeHTasIbHbIX
OAHHbIX.
DNEeKTPOKNHETNYKECKNE 1 NeKTPooCMocC " MKYB-1.3; MNMKYB-1.4; 3HaTh: TpaOnuUVOHHas nekuus
CBOWCTBa ANCMNEPCHbIX 3nekTpodopes. YpaBHeHne DNeKTPOKNHeTNYecKne
cucTem. Fenbmronbua- SABJIEHNSA B ANCIMEPCHbIX
CMoyxoBckoro. Metoabl cucTeMax: 3/IeKTPooCMOoC 1
onpeneneHus nseTa- 3nekTpodopes. YMeTb:
noTteHuwnana. OCYLLLECTBAATb XUMNYECKUIA
3KCMepuMeHT Mo
npepsiaraemMon MeToauKe;
aHann3npoBaTb U
UHTepnpeTnposaTb
noJly4eHHble
3KCrMepuMeHTasbHble
pe3synbTaTbl BnageTb:
HaBblKaMu peLleHuns
KOHKPETHbIX
TEeopeTnyYecKnx un
3KCNepuMeHTasIbHbIX
3ajau.
YCTON4YMBOCTb 1 2 ArperatmeHas n MKYB-1.3; MNMKYB-1.4; 3HaTb: TeopeTnyeckme TpaOnuUVOHHas nekuus

Koarynauma gucnepcHbix

cegnMeHTaunoOHHaA

OCHOBbI YCTOIZ‘-IVIBOCTI/I n

12/49




Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

cncrTemMm.

yCcTon4mBoCcTb. Koarynsaums
3/IEKTPOSINTaMUN. 30HbI U
rnopor Koarynsauuu.
Mpasuno Wynbue-rapav n
ypaBHeHue JlaHpay-
OepsarvHa. KuHeTuka
Koarynsuum. Teopumn
ObICTPOM U MeasieHHON
Koarynsauuu. MNMentusauns.

Koarynsumm ANCnepcHbIX
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
OaHHbIX.

3MyNbCUM W MEHBI.
Knaccngpukauus,
onpepeneHne cteneHu
OUCNEepPCHOCTMU.
SMyfbraTopsbl 1
neHoobpasoBaTenu. Ponb r
nppouibHo-
nnnodunsHorobanaHca
Monekynbl NAB B
cTabunmsaumm sMynbCcuini n
neH.

DMYNbCUM U NEHBI.
Knaccngpukauus,
onpegeneHne cteneHu
ONCMEepPCHOCTH.
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

MKYB-1.3; MKYB-1.4;

3HaTb: OCHOBbI
Knaccngukauum,
onpegeneHne cteneHn
OVCMEePCHOCTY; MPUHLWNbI
Bblbopa MNAB ons
cTabunmsaumm NpsMblx n
obpaTHbIX 3MYNbCUNA.
YMeTb: oCyLwecTBAATb
XUMUYECKNA SKCNEPUMEHT
no npeanaraemon
MeToAUKe; aHaNnM3npoBaTb
N NHTepnpeTMpoBaTb
nosly4yeHHble
3KCrepuMeHTalbHble
pe3ynbTaTbl BnageTb:
HaBblKaMW peLleHunsn
KOHKPETHbIX
TEopeTNYeCcKnX n
3KCMepuMeHTasIbHbIX
3apad.

TpaD,I/ILI,I/IOHHaﬂ nexkyunsa
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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

Y4eOHbIM MIaHOM He NpeaycMOTPEHO

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

Y4eO6HbIM MJIaHOM He NpeaycMOTPEHO

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

CemMm Ne pazpena pMCUUNIIUHDbI HaumeHoBaHue nabopaTopHbix paboTt O61beM B Hacax
(o J::]e) 390 0390
1 2 3 4 5 6
5 OCHOBHbI€ MOHATUA KOJJIONAHOW XMMUN, MonyyeHne KONNoONAHbIX PAaCTBOPOB U UX CBOWCTBA 2 1
06BbEKThI N LIen N3y4eHus
5 MonekynsipHO-KMHETUYeCcKne CBONCTBA BinsiHne KOHLUEHTpaLui pearmpyroLmx BeWwecTs Ha npouecc obpa3oBaHUsa KOIOUAHbIX 2 1
OVNCNEPCHbIX CUCTEM pacTBOpOB
5 Apcopbuuns Ha MOBEPXHOCTU pa3aena gas. OnpepeneHne cTeneHn agcopbumm yKCyCHOM KUCIOThI. 2 1
5 Ancopbuma ra3os 1 Napos Ha TBEpPAON Ancopbumsa yrnem pasinyHbIX BELLECTB U3 pacTBOPOB. 2 1
nosepxHocTU. Aacopbunsa n3 pacTBopoB Ha
TBEPAYIO MOBEPXHOCTb
5 Apncopbuunsi Ha MOBEPXHOCTW pa3fdesna a3 AHann3 Nori0TUTEsIbHOM CMOCOBHOCTU. 2 1
5 [ToBepXHOCTHbIE ABNEHUS BanaHmne pasninyHbiX (hakTOPOB Ha afcopbLunto N3 pacTBOpPOB 2 1
5 SNEeKTPOKMHETNYKECKNE CBONCTBA OUCMEPCHbIX | DNIEKTPOKMHETUYKECKNE CBONCTBA OMNCMEPCHbIX CUCTEM 2 1
cncTem
5 YCTONYNBOCTb U KOArynauns AUCHepCHbIX PacyeT KOHCTaHT CKOPOCTW MOPOroB Koaryasuum 2 2
cncTem
5 YCTONYMBOCTb 1 Koarynaumsa AncnepcHbix YCTONYNBOCTb KOArynaums n KoaiouaHbIX pacTBOpPOB 1 1
cncTem
NTOro: 17 10

5.7. MpuMepHasa TeMaTUKa KypPCOBbIX NPOeKTOB (paboT)

Y4eO6HbIM MJIaHOM He NpeayCcMOTPEHO
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

CemMm Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA
1 2 3 4 5 6 7
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 4
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 4
Hepens
5 Mo Bcem pa3penam Kypca HanuncaHue pedepaTta Ha O4HY U3 TeM, NMPenJloKeHHY0 B 10 4
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
MeponpuaTus obyualowmuxcs

obyyaowmxcs B
NpPoopreHTaUNOHHYI0
NeAaTesIibHOCTb

aspo3onen: obpasoBaHme n
CcBOWCTBA.

(MHAMBMAYaNbHO-rpynnoBas

Mogaynb 3 YyebHo- 10.2026 ®Irb0Y BO «MI'TY» [MembpaHHaa TexHonormsa n | Kpyrnbin cton Cunyko H.O. MNKYB-1.3; NMKYB-1.4;
nccnepoBaTenbCckasa u ee nNpuMeHeHne B (vHoMBMAYyanbHO-rpynnosas)

Hay4HoO-uccnenoBaTesibCKas MPOMBbILLIJIEHHOCTN.

[eATeNbHOCTb

Moaynb 7 BosneveHune 11.2026 ®I'6OY BO «MI'TY» | I3MeH4YMBLIN XapaKTep Kpyrnbin cton Cunyko H.O. MNKYB-1.3; NMKYB-1.4;
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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

Kyapswesa, H. C. dnsunyeckasa n KoNJIongHaa xmMus : https://urait.ru/bcode/559839
y4ebHuK n npaktnkym ans sysos / H. C. Kyapswesa, J1. T.
BoHpapeBa. — 3-e n3g., nepepab. n gon. — MockBa :
N3paTenbcTtBo KOpanT, 2025. — 452 c. — (Bbiclwiee
obpasoBaHue). — ISBN 978-5-534-17490-8. — TeKcT :
3N1eKTPOHHLIN // Obpa3oBaTenbHaa nnaTdopma tOpanTt
[canT]. — URL: https://urait.ru/bcode/559839

Honxxukosa, B. [l. MMpakTUKyM nNo KOJANOUOHON XUMUN : https://znanium.ru/catalog/document?id=453371
yyebHoe nocobue gns By3os / nod pead. B. I'. KynnyumxumHa. —
Mocksa : By3oBckuin y4ebHuk : UHOPA-M, 2025. — 288 c. -
ISBN 978-5-9558-0217-6. - TeKCT : 371eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2173236

544.7(07) B 31 BepexxHukoB, B.H. KonnongHas xumusa http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+070
NOBEPXHOCTHO-aKTUBHbIX BELLEeCTB : y4ebHoe nocobue / B.H. |011

BepexHukos, U.W. F'epmaiweBa, M.HO. KpbicuH. - CM6. : JlaHb,
2015. - 304 c. : nn. - (Y4ebHuku gna sy3oB. CneuyunanbHas
nuTepaTtypa). - Mpun.: c. 279-293. - 3b HB MI'TY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=2100044086. -
Pexxum pocTyna: cogep>kaHue. - AYJ1: 12 3k3. - bubnuorp.: c.
294-296 (39 Ha3B.). - ISBN 978-5-8114-1929-6

Fenbcpman, M. N. KonnongHasa xumuns : y4ebHuk ons sBy3os / | https://e.lanbook.com/book/422246
M. W. TenbmaH, O. B. Kosanesuy, B. . KOcTpaTos. — 9-e
n3ga., ctep. — CaHkT-MeTepbypr : JlaHb, 2024. — 336 c. —
ISBN 978-5-507-50362-9. — TeKCT : 3N1eKTPOHHbIN // JlaHb :
3NEKTPOHHO-6ubnnoTeyHasa cuctema. — URL:
https://e.lanbook.com/book/422246

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

ONs nuu C HapyLWeHUaAMM 3peHuns:
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B NnevyaTHon hopMe yBENNYEHHbLIM LWPUEHTOM,
B hopMe 3/71IeKTPOHHOr0 JOKYMEHTa,

e B hopMe ayanocpanna,

B Nne4vyaTHon popMe Ha s3blke bpanns.

ANns nuu C HapylweHnaMmM cnyxa:

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

Ons nuuy, ¢ HapyweHUAMN ONOPHO-ABUraTeIbHOro annapaTa:
e B nevyaTHom popme,

e B DOPME SNEKTPOHHOIr0 OKYMEHTA,
e B popMe ayanocpanna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

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

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

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

MKYB-1.3 BuibupaeT TexHMYeCKne cpeacTBa U MeTOoAbl UCMbITaHUI (13 Habopa MMEeIOLWNXCS) O pPeLleHNs NoCTaBJ/IeHHbIX
3aga4y HAP

5 7 Cncremsl yrnpasneHus
XUMNKO-TEXHOJIOTNYECKUMU
rnpoueccamu

7 9 MNpuknagHas 3/1eKTPOXUMUs

KonnongHas xmmMus

(62119,
(62119,

OCHOBbI XMMNYECKOMn
SKCMNeEPTU3bl

2 2 TexHonorunm
pecypcocbepexeHus B
XUMNYECKNX MPON3BOACTBAX

8 8 OucumnnamHbl No Bbibopy
51.B.[1B.06

8 8 MpombiLeHHas
opraHuyeckas xmmMums

8 8 OCHOBbI 6BUOTEXHOIOr NN

3 4 Mcuxonorua n neparorvka
BbICLLEWN LLIKOJIbI

3 4 lMcmnxonoro-negarormnyeckue

0OCHOBbI 06pa3oBaTesibHOM
0esiTeNbHOCTN, BKJI0Yas
oby4yeHune, BoCNUTaHNE U
pasBuTMe geTten ¢ ocobbiMun
obpasoBaTesibHbIMU

noTpebHoCcTAMM

7 5 OucumnnanHel no Bbibopy
51.B.4B.02

7 5 KnHeTnka XxmMMnyeckumnx
peakuunmn

7 5 DU3NKO-XUMUSA N TEXHOJIOr NS
MaTepuanos

8 8 TeXHOXUMNYECKUIA KOHTPOIIb

NMULEBBLIX MPOAYKTOB 1
NIeKapCTBEHHbIX PopM

3 4 OucumnnamHel no Bbibopy
51.B.0B.01

3 7 MeTonbl pa3zgeneHnsa n
KOHLLEHTPMPOBaHUA

38 78 Monaynb nonyyeHus

KBanudukaumm "JlabopaHT
XUMNYECKoro aHaamsa"

8 8 JK3aMeH no MoayJo
"Monaynb nosny4yeHus
KBanudunkaumm "JlabopaHT
XNUMNYecKoro aHaansa""

7 89 Moaynb nony4vyeHms
KBanngukaunm "YnakosLLnk
3JIeKTpoaoB"

7 9 JK3aMeH no MoayJio

"Monaynb nosy4eHus
KBannukaunm "YnakosLLNK

3/1eKTPOAOB
7 7 lMeparornyeckas rnpakTuka
8 9 MogroToBka K Npoueanype

3alWuUThl U NpoLesypa
3aLWMUTbI BbIMYCKHOM
KBaJIM(PUKALMOHHON paboThl

4 4 OndpakuMOHHbIE MeTOoAbI
aHaJiM3a BeLlecTB 1
MaTepuasios
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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

XnMuyeckoe conpoTuBeHne
MaTepuasnos

Koppo3unsa v 3awmTa
MeTasJI0B

2

OvcumnnamHel no Boibopy
51.B.0B.08

2

BeefeHune B cneumasbHOCTb

2

XMUS B MPOMbILLIIEHHOCTH

MKYB-1.4 [0TOBUT 06bEKThLI UCCNIef0BaHUSA

5

KonnongHas xmmMus

5

CncTeMbl ynpaBsieHus
XUMUKO-TEXHOIOMNYECKMU
npoweccamu

MpuknagHas 31eKTPOXUMUns

OCHOBbI XUMUYECKOM
3KCNepTuU3bl

TexHonormmn
pecypcocbepexxeHuns B
XMMUYECKNX NPOM3BOACTBaX

OvcumnnamHel no Boibopy
51.B.0B.06

lMpomblLLneHHas
opraHuyeckas xmmMms

OCHOBbI 6UOTEXHOI0T NN

Mcuxonorus u negarorvka
BbICLLIEN LLIKOJbI

Mcuxonoro-nefarornyeckme
OCHOBbI 06pa3oBaTesibHOM
LesTeNbHOCTN, BKJIlOYas
oby4eHne, BOCNUTaHME 1
pa3BuTMe AeTen C 0cobbiMun
obpazoBaTesibHbIMMK
noTpebHocTAMM

TeXHOXMMUNYECKNIA KOHTPOJIb
NULLIEBbIX NMPOLYKTOB U
JIeKapCTBEHHbIX (hopM

OucunnnvHel no Beibopy
51.B.4B.01

MeToabl pa3aeneHuns u
KOHLIEHTPUPOBAHUS

38

78

Monaynb nosyyveHns
KBanudukaumm "JlabopaHT
XUMNYECKOoro aHaamsa"

SK3aMeH Mo MoayJio
"Monaynb nosy4yeHus
kBanudukauum "JlabopaHTt
XMMU4yeckoro aHanamsa""

89

Mogynb nonyveHums
KBannukaunm "YnakosLLNK
3/1eKTPoAoB"

JK3aMeH no MoayJo
"Monaysib nosy4eHus
KBanugukaumm "YnakosLMK
3nekTpogos""

MNeparorvyeckas npakTuka

MoaroToBKa K nMpoueaype
3alKMThl 1 Npoueaypa
3aLNTbl BbINYCKHOWN
KBaNNuUKaLMoHHoM paboTbl

OundpakuUMOHHbIE MeTobl
aHanm3a BewecTs u
MaTepuasnos

XvMur4eckoe conpoTusieHne
MaTepuanos

Koppo3us u 3awmTa
MeTasIoB

BeefeHune B cneumasbHOCTb

XMUS B MPOMbILLIIEHHOCTH
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3tanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy)

HauMeHoBaHue y4ebOHbIx
AVCLUNJIVH,

0o®0

390

0390

cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

OucunnnvHel no Beibopy
51.B.[B.08

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

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

KOMMeTeHLuuun
1 2 3 4 5 6

MKYB-1: CrnocobeH BbibMpaTb 1 UCMONb30BaTb TEXHUYECKNE CPeACTBa U METOAbl UCMbITaHNA AN peLUeHns
nccnenoBaTeslbCKUX 3a4aYvy XMMMUYECKON HanpaBeHHOCTW, MOCTaBJIEHHbIX crieyaancTtomMm 6osiee BbICOKOW KBaangukaumm

MKYB-1.3 BbibpaeT TexHn4yeckne cpeacTBa M MeToabl UCNbiTaHWUA (M3 Habopa nMeLWnXCA) AN pelleHns NoCTaBeHHbIX

3aga4y HUP

3HaTb: OCHOBHblEe | DparMeHTapHble HenonHble 3HaHua | CchopMupoBaHHble, | CHhOpMMPOBaHHBIE TecThl,
3aKOHOMEPHOCTH 3HaHUA HO cogep>kawme cuctemMaTumyeckme | pedepaThbl, 3a4eT
XUMUNYECKON oThesibHble 3HaHUA

TEeXHOJIOrnm Kak
HayKu, npobnemel
1 nepcneKTuBbl
pasBuTus
XUMNYECKUNX
rnpousBoOACTB, 13
VNKO-XMUMYeckne
OCHOBBbI
TexHonorum,
BO3MOXXHble
MPUYNHbI
HapyLieHus
TEeXHOJIOrn4yecknx
rnapameTpos,
haKTopbl,
BAMSAIOLLNE Ha
TEeXHOJIOrnYyecKunin
npowecc, OCHOBbI ¢
N3NKO-XUMNYECKNX
MeTO[0B aHaNn3a;
MPUHUNNLI
o6paboTku
MoJly4YeHHbIX B
nccnenosaHum
pesynbLTaTos,
npeacTaBsieHne Ux
B
MH{OPMaLMOHHOM
Buae.

npobenbl 3HaHUSA

YMeTb:
CaMoCTOATESIbHO
BbIMONHATb
CTaHpapTHble
onepauuun
nony4yeHns
BeLlecTB n
N3y4YeHns CBONCTB
n
3aKOHOMepHoCTewn
6e3 obpalueHns K
TeKCTy
CTaHAapTHOMN
MEeTOAUKW.

qaCTMHHHeyMeHMﬂ

HeﬂOﬂHHeyMeHMﬂ

YMeHNsa nosHble,
JonyckatoTcs
HebosnbLne
ownbkun

ChopmMupoBaHHble
yMeHus

Bnapertn:
OCHOBHbIMU
HaBblKamMu
rnosly4yeHns un
n3yyeHus
XUMNYECKUX
CBOWCTB

YacTu4Hoe
BNlafeHne
HaBblKaMu

HecuctemaTtnyecko
e npunMmeHeHne
HaBblKOB

B
cncreMaTun4eckom
npnMMeHeHNNn
HaBbIKOB
aonyckarTcs
npobensi

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB
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npupoabl, N PU3nK
0-XUMUNYECKNX
3aKOHOMepHoCTewn
6e3 obpalueHns K
TEeKCTY
CTaHAapTHOW
MeTOANKMN

MnaHupyeMblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaThbl HeyAoBJIETBOPUT | yaoBseTBOpUTen XopoLio OTJINYHO OLLeHO4YHOro
OCBOEHMUA eJIbHO bHO cpeacTBa

KOMMNeTeHUUun
1 2 3 4 5 6
coeVHEeHnn
pa3nnyHom

MKYB-1: CnocobeH BbIbMpaTb N MCNOJIb30BaTb TEXHNYECKNE CPeaCcTBa N METOAbl UCMbITAHUA ANA peLlleHns
nccnenoBaTeNbCKMX 3a4a4 XMMMUYECKON HanpaBieHHOCTW, MOCTaBJIEHHbIX crieyuvan

ncTom 6osiee BbLICOKOW KBannMuKaLmm

MKYB-1.4 ToTOBUT O

6bEeKTbl UCCNIEN0BAHNS

3HaTh!:
BO3MOXHOCTU "
orpaHuyeHuns
npUMeHeHus
COBPEMEHHbIX
dhusnyecknx n puns
VNKO-XUMUNYECKNX
MeTO[0B aHauM3a

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepxaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

Hay4yHOM
obopynoBaHumn
XMMUYECKNX
nabopaTtopuin
(xpomaTorpadsi,
nonaporpadel, cne
KTPO(pOTOMETPHbI,
hayopumeTpsl,
KYJIOHOMETpbI)

CNTOXHbIX

XUMNYECKUNX

0bbekToOB

YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHns noJiHble, CcopmMupoBaHHbIe
aHan3npoBsaTb jonyckatTcs yMeHus
XMmn4yeckmne HebonbLne

BellecTBa n owmnbKkmn

06BbEeKThI U

KOHTPOJINPOBaThb

rnpoTekaHue

rnpoLeccos Ha

CepUnHoOM n

C/TOXXHOM Hay4HOM

obopynoBaHUn

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
TeopeTn4eckumm B/lafeHmne e MpUMeHeHne cucTemMaTU4eCcKOM | cucTemaTunyeckoe
OCHOBamMu n HaBblKamMu HaBbIKOB npuMeHeHnn npuMeHeHne
MPaKkTUYeCKUMMn HaBbIKOB HaBbIKOB
HaBblkaMun paboThbl nonyckatTcs

Ha CJZIOXKHOM npobensl

TecThl,
pecepaTbl, 3a4eT

7.3. TunoBble KOHTPOJIbHbIE 3a4aHUSA U UHble MaTepuasnbl, HeobxoauMbie AN OLEHKU
3HaHUW, YMEHUN, HaBbIKOB U (U1M) ONbiTa AEATEeNIbHOCTU, XapaKTepU3yloLWwmx 3Tanbl
c¢opMUupoBaHUA KOMNETEHLU N B NpoLecce oCcBoeHns obpasoBaTesibHOW NPOrpaMMmbl

MpuMepHbIA NepevyeHb OLEHO4YHbIX CpPepncTs,

MX KpaTKaa XapaKTepucTMKa M LiKana

oueHuBaHusA
KpaTkasa xapaKkTepucTuKa OLLeHOYHOro cpeacrea lMpepnctasneHue Lkana
HaumeHoBaHu OLLeHOYHOro CpeacTBa BlOL,eHUBaHUA
e OoL,eHO4YHOoro oHpe
cpencTBa
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TeKyLiMi KOHTPOJIb YCNEBAaeMOCTH

TecT CucTteMa CTaHLAPTU3NPOBaHHbLIX 3af4aHNii, NO3BOJISIOLLAN [DoHA TEeCTOBbIX HeTbipéxbanb|
ABTOMaTM3UPOBaTb NpoLenypYy U3MEPEHNS YPOBHS 3HAHUNA 1 BafaHUn Has WKana
lYMeHu obyyatouerocs.

B TecToBbIX 3alaHUAX UCMNOJIL3YIOTCA YeTbipe Tuna
BOMPOCOB:

- 3aKpblTas hopMa - Hanbosnee pacnpocTpaHeHHas opMa n
npepfiaraeT HECKO/IbKO aflbTEPHATUBHbLIX OTBETOB Ha
MocTaBJIeHHbIN Bonpoc. Hanpumep, oby4atowemycs 3agaetcs
BOMNpPOC, Tpebyowmnii 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 BbIBOPOYHbIMU
oTBeTamMu. B TeCTOBOM 3agaHum B 3TOM Cily4ae chopMymMpoBaHbl
lycnoBue 3aadn 1 BCe He0bxoanMble NCXOOHbIe JaHHble, a B
l0oTBeTax NpenCTaB/ieHbl HECKOJIbKO BapMaHTOB pe3yJsibTaTa
peleHns B YACI0BOM nnu bykBeHHOM Buae. Obyyatownincs nosKeH
pewwmnTb 3aa4vy N NokKasaTb, KAaKOW U3 NpeacTaB/ieHHbIX OTBETOB OH
nony4un;

- OTKpbITas hopMa - BONPOC B OTKPbLITON hopMe npencrTaBnseT
cobon yTBepXOeHne, KOTopoe Heo6X0AMMO AOMNONMHUTL. JaHHas
bopMa MoXXeT ObITb NpeAcTaBsieHa B TECTOBOM 3ajaHunu,
HanpuMep, B BUL4E C/IOBECHOro TekcTa, hopMy bl (ypaBHEHUS),
rpacduka, B KOTOPbIX NPOMYyLLEeHbl CyLLEeCTBEHHbIE COCTaBSOLME -
HacTK cnoBa uam 6ykBbl, yCNIOBHble 0603HAYEHUS, TNHUN NN
n306bpa>keHnsa 31emMeHToB CxeMbl U rpadurka. ObyyatoWwmMncs [osHKeH
Mo NamATU BCTaBUTb COOTBETCTBYIOLLME SNEMEHTbI B yKa3aHHbIe
MecTa («nponycKkm»);

- YCTaHOBJ/1IEHME COOTBETCTBUA - B AaHHOM CJly4Hae o6yqarou.|,eMyc9|
npegnaraloT ABa CNUCKa, MeXxxay 3/ieMeHTaMn KOTOopbIX cneayeTt
YCTaHOBUTb COOTBETCTBUE;

* YCTaHOBJIEHME MnocsieAoBaTe/IbHOCTU - NpeanoJsiaraeT
HeobxoaAnMoCTb YCTaHOBUTbL NMpPaBUJIbHYO NocsienoBaTe/IbHOCTb
npegnaraemMoro Cnucka caoBs nau ¢pas.

PetepaT|poaykT camocTosiTenbHom paboThl obyyatoLierocs, TeMbl [1Byx6anbHas
npepcTaBnstoWnin cobon KpaTKoe U3NI0XKEHNE COAEPKaHUSA U pedepaToB LKana
pe3ynbTaToB MHAUBUAYANbHOW y4ebHO-nccnenoBaTeIbCKOM
\nesaTenbHOCTU. ABTOP pacKpbIBaeT CyTb uccnenyemom npobnemsi,
NPUBOAUT Pa3nMyHble TOYKWN 3pEHUs], @ TakKe COBCTBEHHble
B3rnafbl Ha eé.

PedepaT fomkeH OblITb CTPYKTYPMPOBAH (Mo rnaBam, pasgesnam,
naparpadaM) n BKJO4YaTb pa3fesibl: BBeAeHNe, OCHOBHYIO YacCTb,
3aKJIl04YEeHne, CNMCOK NCMONb30BaHHOW NMTepaTypbl. B 3aBucnmocTun
0T TeMaTuku pecepaTta K HEMY MOryT 6bITb ODOPMIEHDI
MPUNOXKEHNS, CoAep Kalline AOKYMEHTbI, WaacTpaunm, Tabnuubl,
CXeMbl 1 T.4.

3ayeT  [3a4eT No AucuMnAnHE (MOAYIIO) CAY>XUT ANs OLeHKN paboThbl Bonpockl K 3a4eTy YeTbipéxbanb
obyyatoLerocsi B Te4eHme cemecTpa (CemMecTpoB) U Npu3BaH Has WKana
BbISIBUTb YPOBEHb, MPOYHOCTb N CUCTEMATUYHOCTb MONYYEHHbIX UM
TEOPEeTUYECKMX U NPAKTUYECKNX 3HAHUN, NPUobpeTeHns HaBbIKOB
caMmocToATeNbHOM paboThl, Pa3BUTKSI TBOPYECKOI 0 MbILLJIEHNS,
YMEHNe CUHTEe3UPOoBaTb MNOJIyHYEHHbIE 3HAaHUSA Y NPUMEHSATb UX B
peLleHnn NpogeccnoHanbHbIX 3a4au.

KOHTpOibHbIE BONPOCHI U 3a/aHUA OJ1 NPOBeAeHUsA TeKyllero KOHTpons

Bonpocsl K pasneny “MonekynsapHoO-KMHeTU4YeCKne CBOUCTBa ANCIepCHbIX cucreMm ”

1. MpuBegmnTe KNaccurKaumio GUCNEPCHbIX CUCTEM MO arperaTHOMY COCTOSHMIO ONCNEPCHON ha3bl
N ANCNEpPCUOHHON cpefbl. Boiaennte cuctemMbl C pa3MepoM YacTul, AUCNepCHOW hasbl NPUMEPHO
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OOHOIro nopsanka.

2. Kakme xapaKTepuUCTUKK YacTul, OUCrepcHom ¢a3bl U OUCMEPCUOHHOW cpendbl BAUAKOT Ha
KoachpnuneHT gnddysun, cpegHeKBagpaTUYHOE 3Ha4YeHne Npoekumn cMmeuweHns B GpoyHOBCKOM
OBV>XeHUN YacTuu? Kakne maTtemaTnyeCKmne 3aBUCMMOCTI OTparkatoT 3TO BAMAHMNE?

3. Kakue aonyueHna ncnoJib3oBaancCb Npn MaTeMaTn4eCKOM PaCCMOTPEHUN ceANMEHTaUNN YaCTul,
B noJzie CUNbl TAXKeCTH, B Ll,eHTp06e)KHOM none?

4. Kakune yHOaMeHTasJibHble 3aKOHbl WCMOJIb30Ba/IMCb B BbIBOAAX YPABHEHWI, OMUCbIBAKOLLNX
MOIEKYIIPHO-KMHETUYECKNE CBOMCTBA ANCMNEPCHbIX CUCTEM?

5. MpuBeauTe nMpuMepbl BbIBOAOB YPaBHEHWIA, OMUCHLIBAIOWNX MOJIEKYJIIPHO-KMHETUYECKME
CBOWNCTBa Hecgepnveckom YacTuLbl.

6. Kakme MaTeMaTuyeckue ypaBHEHUS OCHOBaHbl Ha y4yeTe OAHOBPEMEeHHO W Auddysuu, u
cegnMmeHTauun?

7. OcobeHHOCTN OCMOTUYECKOr 0 AaBJIEHUS KOJIOUOHbIX pacTBOPOB 1 pacTBopoB BMC.

8. Kakume 3HayeHuss MoXeT NpUuHMMaTb OCMOTUYECKOe [JaBsieHWe B cJlydae MeMbpaHHOro
paBHoBecuns [loHHaHa?

Bonpocsl K pasgeny “OnTn4yeckmne CBOMCTBa ANCIEepPCHbIX cuctem”

1. NepeyncnnTe onTn4yeckmne CBOWCTBa ONCrnepcHbIX CcncTemMm.

2. ®aKTopsbl, BANAOLLNE Ha pacceMBaHne cBeTa ANCNEePCHbIMU CUCTEeMaMun. YCI0BUE MPUMEHMMOCTH
ypaBHeHnsa Panes.

3. BanaHue copMbl HacTuUL, Ha paccessHUe cBeTa.

4. ONTnYeckne MeToabl, MO3BONAKOLWME ONPEOAENNTb KOHLUEHTPaAUWO, pasMep YacTul, UCNepCHOMN
¢asbl.

5. MoXHO 51 no ypaBHeHUo byrepa - JlambepTa - bepa paccumTaTb KOHLEHTPALWUIO YacTul
KOJITIOUAHOro pacTBopa, ncnosibsosas ®3K?

6. KakoBa npunynHa noanxpomMmnsma 30J1em MeTas10B?

7. KakoBbl NPUYNHBLI NPOSABNIEHNA ABYJlyYernpesioMNeHns oUCnepcHbIMU cucteMmamun?

Bonpocekl K pasgenam “lNoBepxXHOCTHbIE ABNeHUA",
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“Ancopbuns Ha rpaHULE XUAKOCTb - ras”

1. Kakoe BeLleCcTBO crieqyeT B3ATb AJI9 U3y4YeHUS Npouecca pacTtekaHusa no soge? ObbacHUTE cBOM
BbIGOp.

2. 4YTo 03HavaeT TePMUH “NoBEpPXHOCTHOE AassieHne”? Kakum obpa3om OHO namMepseTcs?

3. Kak Ha OocHOBe faHHbIX O KpaeBOM yrje CMa4dimMBaHUA BbIYHNCJINTb pa60Ty aaresnm n Koresmmn?

4. byoyT NN pa3nnyaTbCs YPOBHU BOAbl B CTEKJSAHHbLIX TPybKax, OMyLlEeHHbIX B BOAY, €C/IN OHWU
OAVWHAKOBOro AuamMeTpa, HO AavHa ogHom 15 cm, apyrom - 40 cm? OTBeT MaTeMaTU4YeCKu
obocHynTe.

5. ByayT nn pasnnyaTbCa YPOBHU TONYyOsla B CTEKJSSHHON M NOAMMepHON Tpybkax, onyLeHHbIX B
Tonyon? OTBeT MaTeMaTU4yeckn obocHynTe.

6. OOMHaAKoOBO NN KanWISpHOe [AaBfieHUe BHYTPWU Kamanm chepuveckon ¢GOpMbl N BHYTPU
CMJIIOCHYTOW Kanan?

7. Ha Kakumx sBJIeHMAX OCHOBaHbl WN3BeCTHble BaM MeToabl onpepeneHuss noBEepPXHOCTHOro
HaTSAXXEeHUA Ha rpaHnLe XNOKoCTb - ras?

8. MO>XXHO N1 N3y4unThb ABNeHMe afcopbunm Ha rpaHnLe BoAa - BO3AYX U ABJIeHUE pacTeKaHus, nMmes
o4HO 1 TO Xe [MAB? KakoBbl XxapakKTepuUCTUKN, NapamMeTpbl 3TUX ABJeHNN?

9. C NOMOLLbIO KAaKUX METO0B 1 PacYeTOB MOXKHO BbIYUCANTL MAowanb NonsapHour rpynnsl MAB?

10. OagmHakoBbl M 'Maxm NOBEPXHOCTHAA aKTUBHOCTb Yy ciepywowmnx nap MAB: C4H90OH n
C5H110H; C4H90OH wn C3H70H; C3H7COOH u C2H5COOH? Kak KONMYeCTBEHHO oOnpenesnnTb
MOBEPXHOCTHYIO aKTUBHOCTb?

11. C Kakom Lefbio U KakK pellaeTcs ypaBHeHme JleHrmiopa?

12. Kakne napameTpbl B ypaBHeHUn JleHrmiopa, MNmbbca, LLnwKoBCKOro cBsa3aHbl C MOBEPXHOCTHOWN
aKTuMBHOCTbIO [MTAB?

13. Kakue BellecTBa MOryT 6bITb MOBEPXHOCTHO-aKTUBHbIMIN? Kak pacno3HaTh MNMAB n MNAB?

14. Kakne gucnepcHble cuctembl npnobpeTatoT ycTondmBocTe 6narogapsa agcopbumm Ha rpaHunue
XKNOKOCTb - ras?

15. CpaBHI/ITe 3Ha4YeHnda MNOBEPXHOCTHON0O HaTAXEeHWUA BOAbl, MPOMWMJIOBOro CrnnpTa, rekcCaHa.
ObbsAcCHUTE pasnun4ua. YTo asnaeTcsa I'Ipl/l‘-ll/lHOI7I noBepPXHOCTHOr o HaTs >KeHnA?
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16. OTMeTbTe 0cO6EeHHOCTN NOBEPXHOCTHOrO HaTAXXEHUA TBEPObIX Te.

17. Kakne akcnepuMeHTabHble pe3ynbTaTbl HEOO6X0AMMbI A5 MOCTPOEHUS N30TepMbl agcopbumm
Ha rpaHuLe X1UOKoCTb - ras?

18. Kak BausieT ¢opMa XWUAKOW MOBEPXHOCTU Ha KanwuaasipHOe [f[aBfieHne, AaBJsieHne MapoB
XKNOKOCTN?

19. BepTukaibHas KanwiisipHas CTekasiHHasa Tpybka noaBelleHa K KOPOMbIC/ly BECOB U
ypaBHOBeLlEeHa FrMpsMn. YTo nponsongeT C Becamu, ecam Nnof KanuanspHyto TpybKy OCTOPOXXHO
NOOHECTW cocyh C BOAOW Tak, YTOObl KOHYMK Kanuinspa KOCHYJICS ee NOBEPXHOCTU?

20. [IBe BepTuKaabHble NapannefibHble NAaCTUHKN YaCTUYHO MOrpPYy>KeHbl B XXNUOKOCTb. YTo bygeT
NPOUCXOAUTb C NIACTUHKAMN - MPUTSXKEHUE NN OTTasKUBaHME, eCNK peasn3ytoTca cay4dau: a) obe
NJACTUHKM CMavYuBalOTCA XUAKOCTbIO, 6) 0be nmnacTUHKM He CMayMBalTCH XWUAKOCTbIO, B) OAHA
NJacTUHKa CMa4YnBaeTCs, Apyras He CMavYnBaeTCa XNOKOCTbO?

Bonpocsl kK pazgeny “Ancopbuunsa Ha rpaHuue TBepgoe Teso-ras ”

1. Kakue BnAbl B3aUMOOENCTBUIA YYMTbIBAKOTCA NMPM paccCMOTpPeHUN agcopbumnm Ha rpaHunLe TBepaoe
Teno - ras?

2. MpuBeaunTe Ao0Ka3aTeNbCTBO Aa/ibHOAENCTBMS aAcopPOLMOHHBIX B3aUMOOEACTBUNA.

3. Kakue »3KCrnepuMeHTallbHble pe3y/bTaThl CBUAETENbCTBYIOT O HE3KBUMOTEHLMNANbHOCTH
NMOBEPXHOCTM TBepAoro agcopbeHTa?

4. ConocTaBbTe TEOPUN MOHOMOJIEKYIAPHOM aAcopbunm Ha rpaHuLLe TBepaoe Teso - ras.

5. ConocTaBbTe TEOPMM MOHOMOJIEKYSPHON aacopbunmn Ha rpaHuLEe TBEpAOe Teso - ras.

6. Kakyto nHopmaumio HecyT B cebe BMabl M30TepM aacopbumnm Ha rpaHuLe TBepAoe Teno - ras?

7. Kak MOXHO O0OBSACHUTbL (PaKT CyLlecTBOBaHWUS 6ONbLIOFO KoJMYecTBa Teopuil apcopbumm Ha
rpaHuue pasgena TBepaoe Teno - ras? B 4eM nx cxoAcTBo U oTan4me?

8. KaK BbIACHUTb MPUrogHOCTb TEOPUN A1 KOHKPETHOIro peasibHoOro ciyyas agcopbumn?

9. B yem paznm4unsa agcopbunm Ha NOPUCTOM N HeNnopucTom agcopbeHTax?

10. Kakne akcrnepuMeHTaNbHble JaHHble HY>XKHbl OJ1 pacyeTa Hanbosiee BepOsSSTHOro pasMepa rnop
apcopbeHTa?

11. Mo KakMM 3KCNepUMeHTasIbHbIM [OaHHbIM BblYMCASETCA TennoTta agcopbumm Ha TBEpAOM
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apcopbeHTe?

12. K KaKnM 4HacCTHbIM C/ly4assM MOXXHO NMpuaTu, Nosb3yacbk ypaBHeHMeM b3T?

Bonpochbl kK pa3geny “Aacopbuma Ha rpaHuue TBepaoe Teso-pacTBop”

1. Buabl n3otepM agcopbumm Ha rpaHnLe TBEPAOE Tes0 - PACTBOP HE3NEKTPOAUTa. YTo HasbiBaloT
aAcopbuUMOHHBLIM a3eo0Tpornom?

2. ConocTtaBbTe Teopumn ctpoeHuns 43C.

3. Ha ocHoBaHMM Kakon Teopumn cTpoeHusa [OIC 3anucbiBaeTCca B HacTosullee Bpems dopMmyna
Muuennbl? MosACHUTE CyTb 3TOW Teopuun.

4. OCHOBHbIE MOJIOXKEHUS, oonyweHusa, yHOaMeHTallbHble 3aKOHbl, WUCMNOJib3yeMble B BbiBOJE,
pe3ynbTaT BbiBOAA U CNeAcTBUsA ypaBHeHUsa N'yn-YenmeHa.

5. OTMeTbTe NpUHUUMMASIbHbIE OT/INYMS Teopun LLUTepHa oT 6onee paHHUX TEOPUIA U HanMMwunTe
dopmyny muuennsl, obpasyolencs npu cIMBaHUN PAacTBOPOB HATPaTa CBUHLA U XJ0puaa Kanaus.

6. HanuwuTe ypaBHeHMe MoJsiydeHuUa 30719 CysibdaTa CBUHUA, POPMYJly MUUeNSbl 3TOro 30/4.
MpueeanTe NnpuMepbl UHANPHEPEHTHBIX N HEMHANPDEPEHTHbLIX SNEKTPOAUTOB SIS 3TON MULLENbI.
N306pa3nte 3aBUCMMOCTM NafeHUs noTeHumana C WU3MEHEeHWEM pacCcTOsaHUSA A8 KaXKAoro
3/1eKTponmnTa.

7. KakoBa CyTb U MPpUYnNHA 3NEKTPOKNHETUYECKUX ABNEHNIN?

Bonpocsl K pasnesny “ YCTONYUNBOCTb AUCMEPCHbIX cuctem ”

1. JonyLweHns, OCHOBHbIE MOJIOXKEHMWSA, 3Tamnbl BbIBOAA, KOHEYHbLIN pe3ynbTaT Teopun OJ1PO0.

2. BbiBeauTe “3aKOH LWeCTOW cTeneHn " [epsrMHa M pacCcynTanTe, BO CKOJIbKO pa3 byayT
pa3nnyaTbCa NOPOrv Koarynauum xnopmnaa kanma n gpocata Kanma aaa ogHOro 3o4.

3. HannwwuTe ypaBHEHME NOJSIHOW 3HEPrUN B3aUMOAENCTBUA KONOUAHbIX YacTuu no Teopun OJIOO
M nepeyncanTe PakTopbl, BASAIOLME HA 3TY SHEpPruio.

4. HanuwuTe ypaBHeHME Noay4eHUs 30715 Conn HUKensa, gopmyny obpasytowenca mmuennsl. Kakue
3/1eKTPOANTLI Hafo A06aBUTb K 30110, 4TOOLI Mpoun3oLna Koaryaauns a) HenTpaamsaunmoHHas,; 6)
KOHUEeHTpaunoHHaa?

5. Y10 Takoe nentuszaums? O6bACHUTE ee C no3vuum Teopun cTpoeHus [OIC. Kakas
3HepreTMyeckas KpuBasi COOTBETCTBYET NenTU3NPOBAHHOW ANCNEPCHON cucteme?
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6. Kak aKcnepmMeHTalbHO MPOBEPUTL “3aKOH LIECTON cTeneHn” epsarmHa oas KoaaoMaHoro
pacTBopa rmgpokcuaa aJloMmHnA?

7. Kak NoBbICUTb YCTON4YNBOCTb 30/1e1?

KoHTpOsibHbIe BONPOCHI U 3aAaHUA OJ19 NpoBeaeHus ﬂpOMe)KyTO‘-IHOﬁ aTrecTtauum

anMeprlﬁ nepeyeHb BONPOCOB K 3a4eTy Nno gucuumnsiimHe

«KonnounpHasa xumua» (cemectp 5) ansa ctTyneHToB

1. MoOBEPXHOCTHbIE ABJIEHUS U AUCTMEPCHble CUCTEMbl. [MChepcHasi cucTeMa U AUChepCcUoHHas
cpefa. FeTeporeHHoCTb U AMCNEPCHOCTb. MNMoBEPXHOCTHAA SHEPrus U MOBEPXHOCTHOE HaTsXKeHune
Ha rpaHuue pasgena das.

2. Knaccngpumkauumm AOUCNEepCHbIX CUCTEM: MO pa3Mepy YacTuy, NO arperatHoMy COCTOSHUIO
ancnepcHon gasbl N AUCNepCUoOHHON cpeabl.

3. CeoboagHoaucnepcHble U CBSA3aHHOAMCNEPCHbIE, nnodubHble U  NOPOOHbIE CUCTEMBI,
cycneH3onabl U MONEKYNApHble Koonabl. MICTUHHBbIE pacTBOPbI U KOJITONOHbIE CUCTEMBbI.

4, I'IonyHeHme N O4NCTKa KOJUJTONAHbIX CUCTEM.

5. CTpOGHI/Ie KONIONAHbIX YacTuL, (Mo 3a4aHNI0 npenonaBaTenﬂ).

6. DNEKTPOKMHETUYECKNUEe CBOMNCTBA KOJUIOMAHbIX YacTuy (3NEeKTPooCMOC, 3neKTpodopes,
noTeHUManbl Te4eHNa N ceguMeHTauun).

7. TloBEPXHOCTHasa 3HepPrms U NOBEPXHOCTHOE HATS)KEHWe Ha rpaHuue pasgena das. dsneHus
CMaymBaHUA U pacTekaHus. YpaBHeHue HOHra.

8. PaboTa koresum n aaresuun. Cesisb paboTbl agresnn C KpaesBbiM yriaom. YpaBHeHue [ionpe .u
Otonpe-tOHra. MpakTuyeckoe 3Ha4YeHne cMayvmBaHms. dnoTauus.

9. PacTekaHue Xnakoctu. ekt MapaHroHn. MexxdasHoe HaTsa)KeHMe Ha rpaHuLe Mexay AByMs
B3aMMHO HacCbIWEeHHbIMWN XNAKOCTAMM. [NpaBnio AHTOHOBA.

10. BansaHmne KpnBN3HbLI MOBEPXHOCTW Ha BHYTPEHHee fgaBfieHne Xxunagkux ¢gas. YpasHeHue Jlannaca.

11. OcHoBbl Teopuun KanunanapHoctu. dopmyna XiopeHa, 3akoH ToMcoHa. KanunnapHas
KOHAEeHCcauunsa n nsotepMmuyeckas neperoHka.

12. 4dsneHue apgcopbuun. Apcopbtme wu agcopbaTt. Buabl agcopbumn. PyHpameHTasbHOE
apncopbunoHHoe ypaBHeHune Mnbbca. i3oTepma agcopbumu.
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13. lMoBepxHOCTHass aKTUBHOCTb. [1OBEPXHOCTHO-aKTUBHbIE W WHaAKTUBHble BelwecTBa. CBA3b
CTPOEHNsS MONEKYN C UX afacopbuMOHHON akTUBHOCTbLI0. MpaBunio Aiokno-Tpaybe.

14. CTpoeHue aacopbLUMOHHOro €051 Ha FPaHuLLE pacTBOp-ra3. [IoBEPXHOCTHbIE MJIEHKWU. YpPaBHEHNE
COCTOSIHMS ABYXMEPHOro rasa.

15. Apcopbumsa TBepabiMu Tenamu. 3akoH [eHpu. Teopusa MOHOMOJIEKYNAPHOM afcopbuun
JleHrMiopa.

16. Cea3b Mexxay aacopbuunen N'mbbca n JleHrmiopa. YpaBHeHue LLUMLLIKOBCKOrO.

17. MoHoMonekynsapHas apcopbuma Ha MOBEPXHOCTM peajbHbiX Ten (ypaBHeHMe TeMKUHa,
PpenHannxa, cTyneH4yaTasa agcopbums).

18. Teopusa nonmmonekynspHon apcopbumm BIT. [padunyeckoe onpeneneHme KOHCTaHT
nonMMosiekynsipHonm agcopbunn.

19. MNMoTeHumanbHaga Teopus MNMonsHu.

20. Apcopbumsa Ha rpaHuue TBepaoe Teso-pacTBop. MoHoobmeHHasa apcopbuns, ypaBHeEHME
HukonbCcKoro.

21. Teopun CTpoOeHMA OBONHOro 3faekTpuyeckoro csos (Fenbmronbua-MNeppeHa, N'yn-YenmeHa,
LTepHa).

22. BnuvsHuMe pasnyHbiX (PaKTOPOB Ha 3/IeKTPOKUHETUYECKMW noTeHuuan - BJUSHMKE
MHONPPEPEHTHLIX 3/1EKTPOJINTOB.

23. BnunsHme pa3nnyHbiX GaAKTOPOB Ha JIEKTPOKMHETUMYECKUN MNOTEeHUWasn - BIAUSHUE
HenHAUMdEepPEeHTHbIX 3JIeKTPONNTOB. BavsaHue pH cpenbl.

24, ArperatumBHas yCTOIZ‘-II/IBOCTb KOMNOUAHbLIX cuctemM. ®DaKTopsbl yCTOVI‘-II/IBOCTVI KOO OHbIX
CNCTeM.

25. Teopusa ObicTpon Koarynaumm mno CMoNyXOBCKOMY. KOHCTaHTbl ObICTpOM M MepJieHHOMn
Koarynsauun. Teopunsa ®ykca, pakTop YCTONYNBOCTN.

26. PacknuHuBallwee gaBneHue, ero rnofoXXntesnbHasa U oTpuuaTenbHas cocTasnswowme. Teopus
YCTOMYUBOCTU rnApodobHbIX gncnepcHbix cnctem O100.

27. 3aKOHOMEpPHOCTM Koarynaumm ruapoobHbIX ANCMEPCHbIX CUCTEM 3neKTpoauTamu. lMopor
Koarynaummn. HenTpanmsaumMoHHaa N KOHLEHTpauMoHHas Koarynsuusa. Mpasuno Lynbue-Fapan.
JInoTponHble paabl.
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28. Ocobble cnyvyan Koarynsaumu: YyepenoBaHMe 30H YCTOMYMBOCTU, COBMECTHOE OeNncTBue
3NEKTPONNTOB, CEHCUBUAM3aUNA, KOJIonaHasa 3awnTa. 2

29. KonnongHble MAB. KpuTnyeckasa KoHUeHTpauns muuennoobpasosaHus. Touka KpadTa.

30. CtpoeHune muuenn MNAB. Contobunnsaumsa B pactesopax MNAB.

31. A3po30J11: Nony4yeHune, CBOMCTBA, paspyLleHmne.

32. OMynbcun, ux Knaccudukaumsa. NMonydeHmne, CBONCTBa, pa3pyLUeEHME.

33. MNeHbl: Mony4yeHne, CBONCTBA, pa3pyLUeHune.

34. TlopowkKK: noJsiydeHne, Khaccugukauusa, CBOWCTBa (rpaHy/MpoBaHue, CJlieXUBaHUe,
NCeBAOCKMKEHNE), pa3pyLUeHNe.

35. MonekynsapHO-KMHETMYEeCKMEe CBOWCTBa KOJUJIOMAHbLIX CUCTEM: OpPOYHOBCKOE [ABUXKEHUE,
andoysna, ocmoc.

36. OnTu4eckme CBOWCTBa KOJUIOUOHbLIX CUCTeM (paccesHue u abcopbuusa ceeTa, onTuyeckas
aHu3oTponusa). HecbenomeTtpus, TypboammeTpus, yabTPaMUKPOCKOMNS.

37. CeagnmeHTaLus B KOJJIOUAHbLIX cucTemMax. bapomeTpudeckasn gpopmyna Jlannaca.

38. CeaAMMeEHTAUMOHHbLIN aHanan3 MOHO- W MOJMAUCMEPCHbIX CUCTEM (KpUBas ceaumMeHTauuw,
MHTerpanbHas n anddepeHunanbHas KpuBblie pacnpeaneneHus).

7.4. MeToaunyeckue MaTtepuasnbl, onpeaensiowme npouenypbl OueHUMBaHUA 3HAHUM,
YMEHMUMN U HaBbIKOB, U ONbiTa AEeATEJIbHOCTU, XapaKTepu3ylowux 3Tanbl (popMuMpoBaHua
KOMNeTeHUuun

TpeboBaHUA K KOHTPOJIbLHOM paboTe

KoHTponbHasa paboTta - cpecTBO NPOBEPKM YMEHWUI MPUMEHATb NOSYYEHHbIE 3HAHUSA ONS
pellueHns 3agay onpeneneHHoro Tuna no TeMe Uan pasneny.

KoHTponbHaa paboTa npenctasnaetr cobom oonH M3 BUAOB CaMoCToATeNIbHOM paboThl
obyyatowmxcs. Mo cyTn - 3TO U3N0XKEeHNe OTBETOB Ha onpefesieHHble TeopeTnYeckmne Bonpockl no
y4yebHOM AMCUUMAMHE, @ TakKXe pelleHne npakTuyeckmx 3anayvy. KoHTposibHble MpoBOOATCA AN
TOro, 4tobbl pas3BuUTb y 0byYalOLWKMXCS CMOCOBHOCTM K aHaNM3y HayyHou N y4ebHOM nuTepaTyphl,
yMmeHune o6obwaTtb, cMcTemMaTU3npoBaTb W OLEHMBATb MNPaKTUYECKUA W Hay4HbIA MaTepuan,
YKPENSATb HaBblKW OBJIAAEHUS MOHATUAMMN ONpenesieHHON HayKn 1 T.4.
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Mpw oLeHKe KOHTPOJIbHOW paboTbl NpernofaBaTelb PYKOBOACTBYETCS CleayowmMin
KpUTEPUSMN:

- paboTa 6bi1a BbINOJSIHEHA aBTOPOM CaMOCTOSATESIbHO;

- obyvatowmiics nopobpan [OCTAaTOYHbLIA CMUCOK NUTepaTypbl, KOTOPbIA Heobxoaum Ans
OCMbIC/IEHNA TE€Mbl KOHTPOJIbHOW PaboThl;

- aBTOP CyMes COCTaBUTb JIOrn4eckn o060CHOBAHHbIN MiaH, KOTOPbLIA COOTBETCTBYET MOCTAaBJ/IEHHbIM
3ajayvYaM 1 COOPMYSIMPOBAHHON LIenu;

obyyvaLwmninca npoaHanm3npoBas MmaTepuman,

obyyvatowmnca cymen o6ocHoBaTb CBOIO TOYKY 3peHUs;

KOHTpoJsibHasA paboTa ohopmieHa B COOTBETCTBME C TpeboBaHNAMY;

aBTOP 3aMTWS KOHTPOJIbHYIO paboTy 1 yCreLwHo OTBETMU Ha BCe BOMPOCHI NperoaaBaTens.

KoHTponbHana paboTa, BbiNosIHEHHAs HebpexxHo, 6e3 cobnoaeHns NpaBua, NPeabABASEMbIX
K ee ohopMJIEHUIO, BO3BpaLlaeTcs 6€3 NpoBepPKN C yKasaHMEM NMPUYNH. B 3TOM cily4ae KOHTPOsIbHas
paboTa BbINOJIHAETCS MOBTOPHO.

BapunaHT KOHTPOJIbHOW paboThl BbIAAETCSH B COOTBETCTBUM C MOPSAKOBLIM HOMEPOM B CMMCKe
CTYNEHTOB.

KpuTepumn oueHKHU 3HAaHMW NPU HAaNUCAHUU KOHTPOJIbHOM paboThl

OTMeTKa «OTJINYHO» BbICTaBnsAeTCs obyyallleMycsi, MOKa3aBWeMy BCECTOPOHHMUE,
CUCTEeMaTU3NPOBaHHbIe, FyboKMe 3HAHWS BOMPOCOB KOHTPOJIbHOW paboTbl U yMeHUe yBEpeHHO
NPUMMEHSATb WX Ha NpPakKTUKe TMpU pelleHUnM KOHKPEeTHbIX 3agad, cBobogHoe W npaBusibHoe
060CHOBaHME NPUHATBIX PeLleHnN.

OTMeTKa «XOpOLIO» BbICTaBAseTCS oby4allleMycsi, ec/ii OH TBEpPAO 3HAeT MaTepwuarn,
rPaMOTHO U MO CYLIECTBY MU3/laraeT ero, yMeeT MPUMEHsSTh MoJlyYeHHble 3HaHUA Ha MpakTuUKe, HO
AonyckKaeT B OoTBeTe Uan B peweHnnnn 3agayd4 HEKOTOPble HETOYHOCTU, KOTOPblE MOXKET YCTPaHUTb C
NMOMOLLLbIO AOMOJIHUTEIbHBLIX BONPOCOB NpernoaaBaTens.

OTmMeTKa «y[OBNIETBOPUTENIbHO» BbICTaBNSIETCA obyyatoiemycs, nokasaBLuemy
(pparMeHTapHbIA, Pa3pO3HEHHbIN XapaKTep 3HaHWN, HeQOCTATOYHO MpaBUJIbHbIE (POPMYJIMPOBKM
6a30BbIX MOHATWIA, HapyLUEHWUS NOTUYECKON MOoCienoBaTeNbHOCTU B W3JI0XKEHUW MPOrpPaMMHOIo
MaTepuana, Ho NpPU 3TOM OH BJIAlEET OCHOBHbLIMU MOHATUSIMU BbIHOCUMbIX Ha KOHTPOJIbHYO paboTy
TeM, HeobXoAUMbIMU ONA OafbHENLWero oby4yeHna U MOXXeT NMPUMEHATb MoJlyYeHHble 3HaHUSA Mo
obpa3suy B CTaHAAPTHOM CMTyauuu.

OTMeTKa «HeyOOBNETBOPUTENbHO» BbICTABNASETCS oOyyalolleMycsi, KOTOpbIA He 3HaeT
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6onblUe YacTU OCHOBHOIO COAEP)XaHWS BbIHOCMMbIX Ha KOHTPOJIbHYIO paboTy BOMPOCOB TEM
OANCUUMANHBI, OonyckaeT rpybble owunbkyn B (DOPMYSIMPOBKAX OCHOBHbLIX MOHATUA U He yMmeeT
NCNoJSIb30BaThb MOJIyYeHHbIe 3HaHUS.

TpeboBaHUsA K HANUCaAHUIO AoOKJaga

Doknap - NpoAykKT caMocTosTenbHoM paboThl obyvatowerocs, npepcrasnsowmn cobon
nybanyHoe BbLICTYMJEHNE MO NPeACTaBMEHUIO MOJIYYEHHbIX pe3ysibTaToB peLeHmns
onpeneneHHoONn Yy4yebHO-NpakTUYeCckon, y4yebHo-nccnenoBaTeNbCKOM UM HayYHOW TeMbI.

KpuTepumn oueHMBaHUA goKJaaa:

OLUEHKA«OT/IMYHO» BbINOJHEHLI BCe TpeboBaHUA K HaMMCaHWIO W 3aliuTe AoKlaja:
0603Ha4YeHa npobneMa n 060CHOBaHa €€ aKTyaslbHOCTb, CAeNaH KPaTKMA aHaIM3 Pas/iMyHbIX ToYeK
3pEHUSA Ha paccMaTpMBaeMyto NpobaemMy 1 NorMYHo n3ssioxxeHa cobcTBeHHas No3uuus,

ChOpMyIMpOBaHblI BbIBOAbI, TEMA PACKpbITa MOJHOCTbIO, BblAep)XaH 06bEM, cobntoaeHsl
TpeboBaHUS K BHELLHEMY O0(hOPMJIEHMIO, AaHbl MPaBUJIbHbIE OTBETbI Ha AOMOJIHUTEIbHbIE BOMPOCHI.

OLI,eHKa«XOpOLIJO» - OCHOBHbIe TpEGOBaHVIFI K AOKJlagy W ero 3auunte BbIMOJIHEHbI, HO MpW
3TOM AOonyLweHbl Hedo4YéTbl. B 4acTHOCTW, MMEKTCA HETOYHOCTU B W3JI0XKEHUN MaTepwunana,
OTCYTCTBYET JiOrn4ecCKasa nocnenoBaTtes/ibHOCTb B CYy>XAEHUAX, HE BblOoep>XaH 06bEM pedepaTa,
MMerTCa ynyueHna B opopMNeHUU, He [OO0MycKaeT CyLlleCTBEeHHbIX HeTO4YHOCTeNn B OTBETE Ha
OOMNONHUTENbHbIN BOMpocC.

OueHKa «y[0BJIETBOPUTESNIBHO» - UMEIKTCS CYLWEeCTBEHHbIE OTCTYNIeHNs OT TpeboBaHUN K
noknagy. B yacTHoCcTu, TemMa ocCBelleHa AuMWb YacTUYHO, AonyuleHbl akTuyeckne owmbkn B
cogepaHuun Qoknaga waMm npu OTBeTe Ha AOMNOJHUTENIbHble BOMPOCbl, BO BPEMS 3aliuThbl
OTCYTCTBYET BbIBOA,.

OueHka «HeypoBNeTBOPUTENbHO» - TeMa [OKJlaja He packpbiTa, ob6HapyXuBaeTcs
CyLLLeCTBEHHOE HerMoHMMaHune npobiemsl.

TpeGOBaHMH K BbIMOJIHEHUIO TECTOBOIo 3agaHuAa

TecTvpoBaHMe sIBASETCSH OOHMM U3 OCHOBHbIX CPeACTB (POpPMasibHOrO KOHTPOA KayecTsBa
obyyeHunss. DToO MeTo[ll, OCHOBAHHbIA Ha CTAaHAAPTU3NPOBAHHbLIX 3afaHUAX, KOTOPbIE MO3BOASOT
N3MEpPUTb MCUXOPU3NOIOTMHECKME U JINYHOCTHLIE XAPaKTEPUCTUKN, a TakKXe 3HaHWUS, YMEHUs "
HaBbIKW UCMbITYEMOTO.

OCHOBHbIe npnHUMMNblI TECTUPOBaHNA, cnenytoline:

— CBA3b C UendaMm o6yqu|/|;| - uUenn TecCcTupoBaHuUA OOJIXKHbI OTBe€YaTb KPUTEPUAM
COLMaNbHOW MOJIE3HOCTN N 3HAYNUMOCTWN, Haqu0|7| KOPPEKTHOCTN N obLecTBeHHON noanep>xku,
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— 0O0BEKTMBHOCTb - WCMOJIb30BaHWE B MNefarorMyeckmx WM3MepeHusix 3TOoro npuHumna
NPU3BaHO He AOMYCTUTb Cy6beKTMBM3MA U NPeaB3aTOCTM B MPOLECCE 3TUX U3IMEPEHWIA;

— CnpaBegsIMBOCTb W TIACHOCTb - OAMHAKOBO A06po)enaTesibHOe OTHOLLUEHUE KO BCEM
06y4YalLMMCS, OTKPbITOCTb BCEX 3TAMNOB MpoLiecca U3MepeHuil, CBOEBPEMEHHOCTb 03HAKOMJIEHUS
o6yyYalLnMXcsa ¢ pe3yabTaTaMn N3MEPEHUIA;

— CUCTEMATUYHOCTb - CUCTEMATUYHOCTb TECTUPOBAHUIN 1 CaMONPOBEPOK Kaxkaoro y4ebHoro
MOLYNA, pasfena U KaXk[oh TeMbl; BaXKHbIM acnekToM AaHHOro NpuHLUuna ssnseTcsa TpeboBaHue
penpe3eHTaTUBHOIO NPeACTaB/IEHNSA COAEPXKaHNA y4ebHOro Kypca B COAep)XXaHUn TecTa;

- TYMaHHOCTb W 3TUYHOCTb - TECTOBble 3afaHus M npoueaypa TECTUPOBAHMS LOJDKHbI
NCK/OYaTb HaHeceHue Kakoro-nmbo Bpena obyvarwowmmcs, He OOMyCKaTb YLIEMJIEHUS WX MO
HaUWOHANbHOMY, 3THUYECKOMY, MaTepuasibHOMY, PAacOBOMY, TEPPUTOPMAJIbHOMY, KYJIbTYPHOMY U
APYrvM NpuU3HaKam;

BaXkHeNWwmM $SBAAETCA MPUHLWUM, B COOTBETCTBUM C KOTOPbIM TeCTbl [OOJKHbI ObiTh
MOCTPOEHbl Mo MeToauke, obecrneymBalollenn BbiMosHEHWEe TpPeboBaHWIA COOTBETCTBYIOLEro
(henepasibHOro rocyapcTeeHHoro obpasoBaTesibHOro CTaHAaPTa.

B TeCcTOBbIX 3afaHMNAX UCMOJIb3YIOTCH YeTblipe TUna BONpPoOCoB:

— 3aKpbiTas ¢opMa - siBAseTcs Haubosiee pacnpoCTpPaHEHHOW W MpensaraeT HeCKOJIbKO
aflbTepPHATUBHbLIX OTBETOB Ha MOCTaBJIEHHLI BOMpoc. Hanpumep, obyyvatowemMycs 3aiaeTcs BONpoc,
TpebyLlnii anbTepHaTMBHOrO OTBETa «[a» WIN <«HeT», <«SABJIAETCA» WIN «He SBIAeTCS»,
«OTHOCUTCSI» WIN «HE OTHOCMTCS» U T.NM. TecToBoe 3ajaHue, Cofep)kalllee BOMpOC B 3aKpbITOWM
opme, BkOYaeT B cebs OOAUH WAN HECKOJIbKO MPaBU/IbHbIX OTBETOB W WMHOrAa Ha3blBaeTCs
BbIGOPOYHbLIM 3agaHMeM. 3akpbiTas opMa BOMPOCOB MCMOJb3yeTCs TakXe B TecTax-3agadax C
BbIGOPOYHbLIMY OTBETaMU. B TeCTOBOM 3a4aHuM B 3TOM CJlydae ChOpMyIMPOBaHbI yCIOBUE 3a4a4u U
BCe HeobXoAuMble WCXOAHble [aHHble, a B OTBeTax MpeAcTaBfieHbl HECKO/IbKO BapuaHTOB
pe3yfibTaTa pelleHns B YNCNoBOM unn bykBeHHOM Buae. O6y4atoWNNCs AOJHKEH pPelwnTb 3adady u
nokasaTb, Kakol 13 rnpencTaB/ieHHbIX OTBETOB OH MOJTy4uI.

— OTKpbITaa ¢dopMa - BOMPOC B OTKPbITOM chopme npepnctasasetr cobon yTBepxaeHue,
KoTopoe HeobxoAMMO A0MONHNTL. JaHHasa dhopMa MoXeT ObITb NpeAcTaB/ieHa B TECTOBOM 3ajaHun,
HanpuMmep, B BUAE C/IOBECHOro TekcTa, hopMynbl (YypaBHeHUS), rpadmKka, B KOTOPbIX MPOMNyLLEeHbl
CyLLeCTBEHHbIE COCTaBASAOLLME - 4acTu csioBa UAKM ByKBbl, YC/OBHble 00603HaYeHUs, AUHUKN NN
n3obpa>keHns 3N1eMeHTOB cxeMbl K rpaduka. Obyyalwmnca [OSHKEeH Mo MamMaTu BCTaBUTb
COOTBETCTBYIOLLNE I/IEMEHTHI B YKa3aHHbIE MeCTa («MponyCcKu»).

— yCTaHOBJ1IeHNe COOTBETCTBUA - B aHHOM CJliy4ae o6y'-|a}ou.|,eMyc;| npeanarakoT ABa CMUCKa,
MexXxny afieMeHTaMn KOTOopbIX ciegyeT YCTaHOBUTb COOTBETCTBUE,

— YCTaHOBJIeHMe nocnenoBaTesibHOCTU - npegnoJiaraeTt HeobxoanmMocCcTb YCTaHOBUTDb
NMpaBuMJibHYO NMNocnenoBaTes/ibHOCTb npeasiaraemMoro Cnmcka CiaoB Nan cbpa3.

KpuTepumn oueHkKu 3HaHUK npu nposeneHun TeCTupoBaHun

OueHka «OTANYHO» BbICTaBMAETCH npum ycnosun npaBujibHblIX OTBETOB He MeHee, YeM Ha
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85% TecToBbIX 3a0aHNIA;

OueHka «XopoLo» BbICTaBASAETCSA MNP YCJI0BUN NPaBUJIbHbIX OTBETOB HE MeHee, YeM Ha 70%
TeCTOBbIX 3a4aHUI;

OueHKa «YO0oBeTBOPUTESIbHO» BbICTABAAETCA NPU YCJI0BUU NPaBUJIbHbIX OTBETOB HE MeHee,
yeM Ha 51% TecToBbIX 3afaHUIA;

OLI,eHKa <<Hey,u,03neTBop|/|Teano>> BbICTaBNIdeTCA Npn YCNOBUN NPaBUJIbHbIX OTBETOB MeHee,
yeM Ha 50% TecToBbIX 3aaHUNNA.

TpeboBaHuA K NpOBeAeHMUIO TeKyLL el aTTecTauum

TeKyLLI,I/II7I KOHTpPOJIb Mo AgucuunamHe «KonnougHasd XxXuMUa» MpPOBOAUTCA B opme
KOHTPOJIbLHOIO Cpe3a Nno OUeHUMBAHUID ((paKTUYeCKUX pe3ysibTaTOB OCBOeHUA MaTepuana
I'IpOIZ,EI,eHHbIX TEM ONCUUNMNINHDBI, N OCYLLECTBNAETCA BEAYLLIUM MNpernoaaBaTesieEM.

Tekywas aTTecTauus NnpoBoanTCa B popme TecTa uamn no bunetam.

OueHunBaHMe AOCTMXKeHU oby4alowerocs NpoBOANTCSA MO NTOFaM KOHTPOJIbHOIO cpe3a 3a
TEeKyLWMA nepuon C BbiCTaBJIEHWEM OLLEHOK B BeAOMOCTU. [poxoxxaeHue npouenypbl TeKyLLero
KOHTpoNa saBnsfeTca obsazaTesnbHbIM gna obydawwuxcsa no o4Hom dopme obyyveHusa. Yciosmem
JOornycKa K NpoMeXXyTO4YHOW aTTecTaumm rno aucumnnianHe obyyatromxcsa no o4Hom popMe aBnseTcs
yCnewHoe npoxoxXaeHne npouenypbl TeKylwero KOHTpoJas (oueHka He Huxe, 4YeMm
«YLOB/IETBOPUTESIBHO»).

KpuTepumn oueHkKu 3HaHUK npu nposegeHumn TEKYLLLEﬁ aTrTectauum

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

OueHkKa «XopoLo» BbICTaBNAETCA NpU YCJI0BUMN MPaBUJIbHLIX OTBETOB He MeHee, YeM Ha 70%
TEeCTOBbIX 3aaHUN;

OueHKa «YOoBeTBOPUTESIbHO» BbICTABAAETCH NPM YCJIOBUU NPaBUIbHbIX OTBETOB HE MeHee,
yeM Ha 51% TecToBbIX 3a40aHUN;

OueHka «HeynoBneTBopuTENbHO» BbICTABASAETCSA NPU YCJIOBUN NMPaBUJIbHbIX OTBETOB MEHEE,
yeM Ha 50% TecToBbIX 3afaHUNNA.

Pe3ynbTaTbl TEKYLIEro KOHTPOJS WCMNOAbL3YIOTCA MNpU  MNPOBEAEHUN MPOMEXYTOYHOM
aTTecTtayuu.

KpuTepumn oueHKHU 3HaHUMHW Ha 3a4eTe
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MpoMeXxyTo4yHasa aTTecTaunsa rno aucunnianHe «KoanomngHas XxmmMusa» nNpoBognTCs B
cooTBeTCTBUN C y‘-leﬁHbIM rnJjaHoM B 5-M cemecTpe B Bue 3a4veTa.

3agaHune s 3a4eTa npeacTaBaseT coboi TeCcT B 3JIEKTPOHHOM BUAE WU C UCMOIb30BaHNEM
cneumnanbHbix 6/1aHKOB. Ka)<ablii BONPOC npeanosiaraeT TONbKO OAMH MpaBWibHbIN OTBET. MMpun
yKa3aHuu cTyaeHToOM AByXx 1 6osiee 0TBETOB Ha OAWNH BOMPOC OTBET CYMTAETCA HEBEPHbLIM.

TecToBble 3ajaHnA 019 3a4eTa YTBEpXXJalTCca Ha 3acefaHnm Kagenpbl U MOAMUCLIBAOTCA
3aBefylowmM Kagenpoun.

MNpu oueHke 3HaHWI obyyvalollerocsas Ha 3ayeTe npenofaBaTeslb MOXET MNPUHUMATb BO
BHUMaHMe ero y4yebHble ONOCTUXKEHUS B CEMECTPOBLIN Mepuon, pe3ysbTaTbhl TEKYLLEro KOHTPOoA
3HaHW. MpenogaBaTeNlb MOXXET BbICTAaBUTb OLIEHKY 6e3 TecTUpoBaHUS TeM CTyOeHTaM, KoTopble
ILOCPOYHO BbIMOJIHUAM BCe NabopaTopHbie paboTbl U CAaMOCTOATESNbHbIE 3alaHUSA K HUM.

OueHKa 3HaHU B COOTBETCTBUM C YCTAHOBJIEHHbIMN 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://www.iprbookshop.ru/66632.html

Kyapsawesa, H. C. du3nyeckasa n KossiongHaa Xxmmums :
y4ebHUK 1 npakTnkym ans sysos / H. C. Kyapswesa, J1. T.
BoHpapeBa. — 3-e n3g., nepepab. n gon. — MockBa :
N3paTenbcTtBo KOpanT, 2025. — 452 c. — (Bbiclwiee
obpasoBaHue). — ISBN 978-5-534-17490-8. — TeKcT :
3N1eKTPOHHLIN // Obpa3oBaTenbHaa nnaTdopma tOpant
[canT]. — URL: https://urait.ru/bcode/559839

https://urait.ru/bcode/559839

Oomxunkosa, B. . MpakTUKyM N0 KOJJIOUAHON XUMUN :
yyebHoe nocobue gns By3os / nod ped. B. I'. KynnyumxumHa. —
Mocksa : By3oBckuin y4ebHuk : UHOPA-M, 2025. — 288 c. -
ISBN 978-5-9558-0217-6. - TeKCT : 371eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2173236

https://znanium.ru/catalog/document?id=453371

544.7(07) C 41 Cnyko, H.O. (Makonckuii rocy iapCTBEHHbIN
TEXHOJIOrNYeCKUI yHUBEPCUTET). KonnonaHas xmMMuns :
yyebHoe nocobue n npakTnkym / Cnyko H.O., CtanbHas M.WU.
; MuHobpHaykn Poccumn, ®rbEOY BO Maiikon. 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: Ana asTopm3npoBs. Nosb3oBaTesnen. - Mpun.: c.
162-164. - Bubnnorp.: c. 165 (6 Ha3B.)

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

8.2. lononHuTesIbHaA nurtepaTtypa

Ha3sBaHue

CcblniKa

544.7(07) B 31 BepexxHukos, B.H. KonnongHas xumuns
NOBEPXHOCTHO-aKTMBHbIX BeLLeCTB : y4ebHoe nocobue / B.H.
BepexHukos, U.W. F'epmaiweBa, M.HO. KpbicuH. - CM6. : JlaHb,
2015. - 304 c. : nn. - (Y4ebHuku gna sy3oB. CneuyunanbHas
nuTepaTtypa). - Mpun.: c. 279-293. - 3b HB MI'TY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=2100044086. -
Pexxum pocTyna: cogep>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

BpsaHcknin, B.4. KonnongHasa xumuns : y4ebHoe nocobue /
B.4. BpsHckui. - CapaToB : By3oBckoe obpa3soBaHue, 2017. -
104 c. - 3bC IPR Books. - URL:
http://www.iprbookshop.ru/66632.html. - Pexxum pgoctyna: no
noanucke. - ISBN 978-5-4487-0038-5

http://www.iprbookshop.ru/66632.html

KaswuH, B. H. ®usnyeckasa xumus : y4ebHuk ans sysos / B. H.
Ka3wuH, E. M. Nnunce, A. N. PycakoB. — 2-e u3A., ucnp. n gon.
— Mocksa : N3paTtenbctBo HOpanT, 2025. — 182 ¢c. —
(Bbicwee obpasoBaHue). — ISBN 978-5-534-11119-4. —
TeKCT : 9N1eKTPOHHbIN // Obpa3oBaTenbHasa NnaTgopma
KOpanT [canT]. — URL: https://urait.ru/bcode/565669

https://urait.ru/bcode/565669

8.3. N"HcbopMaLMOHHO-TEJIEKOMMYHUKaLMOHHbIE pecypchbl ceTn «MIHTepHeT»
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Znanium.com. ba3oBas KoNNeKUUs : 3/IEKTPOHHO-6MbnnoTevyHasa cuctema : cant / OO0 "HayuyHo-
n3gaTtenbckum ueHTp MHppa-M". - MockBa, 2011 - - URL: http://znanium.com/catalog (naTa
obHoBneHuns: 06.06.2019). - Pexxmum gocTyna: OoJsa 3aperucTtpup. nosib3oBaTtesien. - TEKCT:
371eKTPOHHLIN. PoHa IBC dhopmmpyeTcsa C y4eToM BCeEX M3MeHEHUI obpa3oBaTesibHbIX CTaHOAPTOB U
BK/tOYaeT y4ebHunku, y4ebHbie nocobud, YMK, MoHorpadgum, asTopedepaThl, guccepTauunm,
SHUMKONEeANN, CJI0OBAPU U CNPABOYHUKYN, 3aKOHOOATEIbHO-HOPMAaTUBHbIE JOKYMEHTHI,
cneumanbHble nepuognyeckne n3fgaHnua n n3gaHus, BolnyCcKaemble n3gatesibCTBamMun By30B.
http://znanium.com/catalog/ IPRBooks. ba3oBas Konnekuuns : 31eKTpoHHO-6nbnnoteyHasa cnctema :
canT / ObwecTBO C OrpaHNYeHHON OTBETCTBEHHOCTbLIO KoMnaHua "An Mn Ap Megmna". - CapaTos,
2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum gocTtyna: onsa sapeructpup.
noJib3oBaTesiel. - TEKCT /IEKTPOHHbLIN. ABNAETCHA pacnpoCTpaHEHHbIM 06pa3oBaTeNbHbIM
3NEKTPOHHbIM PEeCypCcoM AN BbICLUMX N CPEAHUX CneunanbHbiX y4ebHbiX 3aBedeHnn, Hay4yHo-
nccnenoBaTesIbCKUX MHCTUTYTOB, NyBAnYHbIX 6bnnoTek, NnpnobpeTatolnx KOpNopaTMBHbIA A0CTYyN
Ons cBomx obyyvatowmxcs, npenogasatenen n T.4. 9b6C BKOYaeT y4ebHyo 1 Hay4yHY nIuTepaTypy
Mo HanpaBJIEHNSIM NOATOTOBKU BbICLLUEr0 1 CpeHero npogeccnoHaabHoro obpasoBaHus.
http://www.iprbookshop.ru/586.html HaunoHanbHas anekTpoHHas 6bubnmoteka (HIB) :
henepasbHasa rocygapcrTeeHHas MHPOPMaUNOHHAA cncTema : canT / MUMHUCTEPCTBO KyJibTypbl
Poccuiickon ®egepaunm, Poccminckas rocygapcTeeHHas bubnmoteka. - Mockea, 2004 - - URL:
https://H36.pdh/. - Pexxum goctyna: ansa 3apernctpup. nosb3oBaTenen. - TEKCT: 3NeKTPOHHbIN. HIb -
npoekT Poccninckom rocygapcTBeHHon bubnmorekun. HaumHasa ¢ 2004 r. NMpoekT HaunoHanbHas
aNeKTpoHHasa bubnmnoteka (HIB) paspabaTbiBaeTcs BeAyLLMMU POCCUMACKUMU BnbnnoTekamm npu
nopnepxke MuHuUCTepcTBa KynbTypbl Poccnnckon ®epepaunmn. OcHoBHada uenb HIb - obecneyunTb
cBob6oAHbIN AOCTYN rpakaaHam Poccnnckon depgepaumnm Ko BCeM N3LaHHbIM, N34aBAaEMbIM U
XpaHALWMUMCA B POHAAX POCCUNCKUX BNBANOTEK N3JAHUSAM U Hay4YHbIM paboTaM, - OT KHUXKHbIX
NaMATHMKOB NCTOPUMN U KYJIbTYpPbl, 40 HOBENLLMX aBTOPCKUX NMpon3BeneHnii. B HacTosLee BpeMs
npoekT HIb BktoyaeT 6onee 1.660.000 anekKTpoHHbIX KHUT, 6onee 33.000.000 3anucen
KaTanoros.POCCUNCKASA HAUNOHANIbHASA BUBJIMOTEKA (PHB) : cainT / Poccuitckast HaumoHanbHas
bubnunoteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ons 3aperucTpup.
nonb3oBaTenien. - TeKCT: 3IEKTPOHHbLIN. "... 04HA N3 KPYMHENLWMNX B MMPE N BTOpas Mo BeJn4nHe
oHaoB B Poccnnckonm degepaunm - CAYXUT POCCUACKON KYSIbTYPE N HAayKe, XpaHUT
HaLMOHaIbHYIO MaMATb, CNOCOBCTBYET NPOCBELLEHMI0 HacenaLWwmx Poccnio Hapoa4oB U
pacnpocTpaHeHUto ngen rymaHmsMma. ... B pongax bubnmotekun xpaHntcsa 6onee 38,6 MaH 3K3.
Npou3BeAeHNn NeYaTn N NHbIX NHPOPMALMOHHbLIX PECYPCOB, B TOM Y/NCSIE N Ha NIEKTPOHHbIX
HOCUTENAX, AOCTYMNHbIX LUNPOKOMY Kpyry rnonb3oBaTenen. ExxerogHo PHB nocewaeT okono 850 ThiC.
ynTaTesien, KOTOpbIM BblAaeTca A0 5 MAH U3gaHMi, K ee 3N1eKTPOHHbLIM pecypcaM obpallatoTcs 3a
rof cebiwe 10 MAH yAalieHHbIX Nonb3oBaTenen. ... CoOXpaHasa KyNbTYPHYIO N UCTOPUYECKYIO
NnpeeMCcTBEeHHOCTb, BEPHOCTb BUBNOTEYHBIM TPaanLNAM, 3aJI0)KEHHbLIM elle B IMnepaTopCKon
My6nnyHon 6ubnnoteke, PHBb ceroaHs — coBpeMeHHoe MHHOPMaLIMOHHOE yYpeXaeHue,
OCHallleHHOEe HOBENWWM 060pyA0BaHNEM U CBOEBPEMEHHO OTBEYatoLLEe Ha HaCyLWHble Bbl30BbI
BpemeHn." (umnTaTa ¢ canTa PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) https://H36.pd/
eLIBRARY.RU. : Hay4Has anekTpoHHasa bubnmoreka : cant. - Mocksa, 2000. - . - URL:
https://elibrary.ru/defaultx.asp. - Pexxum gocTtyna: Ana 3aperncTpup. nonb3oBatesien. - TeKCT:
9NeKTPOHHbIN. MnaTopma eLIBRARY.RU 6bina co3gaHa B 1999 roay no nuHuumatnee POCCMNCKOrro
hoHOa hyHAaMeHTasbHbIX UCCefoBaHNN AN obecrnevyeHns POCCUNCKUM YHEHBIM 3NIEKTPOHHOIO
JO0CTyna K BeAyLUUM MHOCTPaHHbLIM Hay4YHbIM n3gaHuam. C 2005 roga eLIBRARY.RU Havana paboTy C
PYCCKOA3bIYHbIMU MyBAMKaLNAMN N HbiHE ABASETCA BeAyLlen SINEeKTPOHHON 6ubanoTekom Hay4yHom
rnepmoankKun Ha pycckoM asblke B mupe. https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4Has
3/1eKTpOHHaa bubnmnoTteka : canT. - Mockea, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
nocTyna: ans 3aperncTpup. nosb3oBatenen. - TEKCT: 31IeKTPOHHbIN. KnbepJleHMHKa - 3To Hay4Has
3/1eKTpPOHHaa 6ubnnoTteka, NOCTPOEHHAs Ha NMapaaurme oTKpbiTon Haykn (Open Science),
OCHOBHbIMW 3a4a4aMn KOTOPOW ABNAETCA NoNynapm3aumna HaykKn N Hay4HOM OeaTeNbHOCTH,
06LEeCTBEHHbIN KOHTPOJIb Ka4yeCTBa Hay4YHbIX Nybankauun, pa3Butne MeXxaucUunnanHapHbIX
nccnenoBaHUin, COBPEMEHHOMO NMHCTUTYTa HAaYYHOW peLeH3nun, NoBbILLeHNE LNTUPYEMOCTH
POCCMNCKOM HayKn 1 NOCTpoeHne nHpacTpyKTypbl 3HaHUI. https://cyberleninka.ru/
Mepnoanyeckne n3gaHnsa OOCTYMHble obyYaloLwmmca n cotpyagHmkam ®rb0OYy BO MI'TY no noanuncke
N Ha OCHOBAHMWN KOHTPaKTOB M JINLLEH3UOHHbIX cornaweHun. /index.php/resursy/37-periodicheskie-
izdaniya XuMuK : cant o xumunmn / XuMuK.py. - Mockga, [2077?]. - . - URL: http://www.xumuk.ru/.
TeKCT: 3/1IeKTPOHHLIN.Ha canTe pa3melleHbl y4ebHble MaTepmnanbl NO pa3NyHbIM pa3genam XMMumu,
npeacTaBsieHa xMMmMYeckasa sHunknonegms (bonee 5000 TepMnHOB, OXBaTbIBAOLLUX BCE pa3aenbl
XMMUK, @ TaKXXe norpaHnyHblie 06n1acTn), CNPaBoOYHUK MO XMMUYECKUM BELLeCTBaM, Nepruoanyeckas
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cuctema anemeHToB [./l. MeHaeneeBa CO CCbIIKOM Ha KpaTKyto nHdopMauunto o6 anemMeHTax B
XVMUYECKOW 3HUMKoNeann, MaTepuabl, MOCBALLEHHbIE MOTy4YEeHMI0 U CBONCTBAM
reTepounKINYeCKNX COeAMHEHNN, SHLUKIoNeANs NeKapCTBEHHbIX NMpenapaTos,
dapMaLeBTUYECKNI N BUOXNMUYECKNI CMTPABOYHNKMN, KaTaslor XUMNYECKUX KOMNAHUN n
npeanpuaTnnm n gpyrne matepuanbsl, QyHKUNOHMPYET hopyM npoekTa. http://www.xumuk.ru/
Himhelp.ru : Xumnyeckuin cepsep. - [Mocksal, 2006. - . - URL: https://www.himhelp.ru/. TekcT:
3NEeKTPOHHbIN. XUMUYECKNN cepBep obpa3oBaTesibHOM HanpaBieHHOCTN. Y4ebHbI MaTepuan no
KYPCY XMMUKN: TeOpeTUYeCKNe OCHOBbI XUMUKN, HEOPraHMYecKas XMMnNsa, opraHnyeckas XmmMums.
TepMUHOIOrNYeCKU CNPaBoOYHUK. Bennkue y4eHble: kpaTkmne buorpadmm n oCHOBHbIE Hay4Hble
JocTmxeHuns. CnpaBoYHbI MaTepuan (prnsnyeckmne CBOMCTBA, KOHCTaHTbI paBHOBECKA U Ap.).
PedepaTbl Mo xuMmun. MaTepumasnbsl N0 XMMUYECKON TEXHONOr M. HOBOCTW KOMMaHUNM, pekiama.
https://www.himhelp.ru/ ChemNet. Poccus : InekTpoHHasa 6ubnmoTeka y4ebHbIX MaTepuasaos rno
XUMUn [ POCCMACKNIA hOHA PyHOAMEHTaNbHbIX UCCAEeA0BAHUN, XUMUYECKU hakynbTeT MIY. -
MockBa, [1977?]. - . - URL: http://www.chem.msu.su/rus/elibrary/. - TekcT:
3/IEKTPOHHbIN.DN1eKTPOHHas bubnnoteka y4ebHbiXx MaTepmnasioB No XMMUnM npeacTasnsieT cobon
hoHA nybankaumn, NoOArOTOBJIEHHBIX A8 MHPOPMaLMOHHOIro obecnevyeHuns y4ebHbIX KypCcoB MNo
XUMUU N8 CTYOEeHTOB U aCrUpaHTOB XMMUYECKOro U psaga aApyrux dakynstetoB MY, a Takxe
abuTypueHTOoB 1 y4awmxca cpegHen wkosbl. 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 MNKyB-1.3 BbinonHeHne |PaboTa B bubnnoTteke. PaboTa YyebHo-
XUMUN, OOBEKTHI U LLeN U3y4eHNS. npakTUYeCcKmn C 9N1€eKTPOHHBbIMM MeToamnyeckune
MNKYB-1.4 X 3agaHun 6nbnnotekamm n 4pyrumm nocobus, MK
ans pecypcamu
3aKpenneHmns
BHaHUN Yepes3|
MoleKynpPHO-KNMHETNYECKne HaBblKW.  [papoTa B BbANOTEKe. PaboTa YyebHo-
CBONCTBa ANCMEPCHbIX CUCTEM. MNKyB-1.4 C 3/1eKTPOHHbIMU MeToAnYeckune
6ubnnoTekamn n opyruMm nocobus, NK
MNKYB-1.3 pecypcamu
OnTrYeckne CBONCTBA ANCMEPCHbIX PaboTa B 6ubnunoTteke. PaboTa YyebHo-
cucrtem. NMKYyB-1.3 C 3JIEKTPOHHbIMU meToanydyeckue
6nbnnotekamm n Apyrumm nocobus, MK
[MKYB-1.4 pecypcamu
MoBEepPXHOCTHbIE ABNEHMS. PaboTa B 6bubnmoTteke. PaboTa YyebHo-
NMKYB-1.3 C 3JIEKTPOHHbIMU meToanydyeckue
6nbnnotekamm n Apyrumm nocobus, MK
[MKYB-1.4 pecypcamu
Ancopbumnsa Ha NOBEPXHOCTU PaboTa B 6bubnmoTeke. PaboTa YyebHo-
pasfena as. MNKYB-1.3 C 3JIEKTPOHHbIMU MeTogunyeckme
6nbnnotekamm n Apyrumm nocobus, MK
[MKYB-1.4 pecypcamu
Ancopbuunsa n3 pacTBOpoB Ha MKyB-1.3 PaboTa B 6bubnmoTeke. PaboTa YyebHo-
TBEPAYIO MOBEPXHOCTb. C 9N1eKTPOHHbIMMN MeTogmnyeckune
MNKYB-1.4 6nbnnotekamm n Apyrumm nocobus, MK
pecypcamu
DNeKTpoKMHeTNYeCKne aBneHns B MNKYB-1.3 PaboTa B 6bubnmoTeke. PaboTa YyebHo-
MNCMNEePCHbIX CUCTEMaX. C 9N1eKTPOHHbIMMN MeTogmnyeckune
MNKYB-1.4 6nbnnotekamm n Apyrumm nocobus, MK
pecypcamu
YCTOMYMBOCTb 1 Koarynaums MNKYB-1.3 PaboTa B 6bubnmoTteke. PaboTa YyebHo-
MNCMEPCHbIX CUCTEM. C 9N1eKTPOHHbIMMN MeTogmnyeckune
MNKYB-1.4 6nbnnotekamm n Apyrumm nocobus, MK
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BMyNbCUN 1 NEHBI.
Knaccndukaums, onpeneneHve
CTeneHn oMCcnepcHoOCTH.
BMynbraTopsl 1
neHoobpa3soBaTenun. Ponb
rMApodPUAbHO-NMNOMUIIBHOIO
banaHca monekynol MNAB B
cTabunmsaumm sMynbCUA N NeH.

MNKYB-1.3

MKyB-1.4

pecypcamu

PaboTa B 6ubnunoTteke. PaboTa
C 9N1€eKTPOHHBbIMM
6nbnnotekamm n 4pyrumm

pecypcamu

YyebHo-
MeToamnyeckue
nocobus, MK

9.2. YyebOHO-MeTOOAMYECKMNE MaTepuaibl N0 NPakKTU4eCKum (na60paTop|-|b|M) 3aHATUAM OUCUMUNJINHDLI

Ne paspena HaumeHoBaHue MeTonbl Cnoco6bl (hopMbli) CpepcTBa
nabopaTopHbIX paboTt obyyeHus
AMCLUNJINHBbI obyyeHus obyyeHus
1 2 3 4
IOCHOBHbIE MOHATUA MNMonyyeHne KONNOUOHbIX IO UCTOYHUKY CamocTosATeNlbHas YcTHas peyb,

KNHeTUYeCcKne CBONCTBA | pearnpyolmx BeLecTs BHaHUM: NeKkLnn,
IMCNEepPCHbIX CUCTEM. Ha npouecc obpa3oBaHusNpakTyiecke paboThbl
KOJUJIOUAHbLIX PacTBOPOB

NOo HAa3HA4Y€eHMUIo:

npuobpeTeHne 3HaHun,

paboTa cTyAeHTa,
IOMalLHWe 3aaaHuns.

KONTIONAHON XUMUK, [PaCTBOPOB M X CBONCTBaBHAHUM: NleKLMN, paboTa cTyneHTa, pa3faToYHbIN
06BEKTLI N Lenu npakTnyeckme paboThbl inoMallHWe 3af4aHuns. MaTepuan,
N3yyYeHus. nabopaTopHoe
No Ha3Ha4YeHUIo: obopypnoBaHune
npuobpeTeHne 3HaHun,
Hanu3, 3aKpenJeHue,
NpoBepKa 3HaHWN
Nno TUNy nosHaBaTeJs/ibHOWM
eATeNIbHOCTU: 06bACHUTE
bHO-UNOCTPATUBHBIN,
PEenpoAyKTUBHbIN
MoneKkynsipHo- BAnaHne KOHLEHTpaUNA MO UCTOYHUKY CamocTosTeNbHas YcTHas peub,

pa3faToYHbIN
MaTepuan,

nabopaTopHoe

obopypnoBaHune
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Nno TNy no3HaBaTeJNIbHOM
eATeJNIbHOCTU: 00bsACHUTE
bHO-MNIIIOCTPATUBHBIN,

Hanun3, 3aKpenneHue,
NpoBepKa 3HaHWi
PEenpPoAYKTUBHbIN

OnTnyeckmne CBONCTBA
INMCNepPCHbIX CUCTEM.

OnpepeneHuve cteneHn
afncopbumnm yKCcycHom
KNCIOThI.

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

nOBerHOCTHbIe
[iBNEeHUA.

Apncopbuunsa yrnem
pPasfINYHbIX BELLECTB 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

Ancopbuuns Ha
MOBEPXHOCTWN pa3aena

has.

AHann3 NOrnoTUTENIbHON

crnocobHocTw.

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

Ancopbumsa ns pacTBopos
Ha TBEPAYIO
NOBEPXHOCTb.

BnnsHune Pa3INYHbIX

NO UCTOYHUKY

chakTOpOB Ha aAcopbLUNIOBHAHUMKA: NleKL N,

13 pacTBOpPOB

npakTuyeckme paboThbl

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

Nno TNy no3HaBaTeJNIbHOM
eATeNIbHOCTU: 06bACHUTEe
bHO-UNOCTPATUBHbIN,

PEenpPoOAYKTUBHbIN

CamocToaTenbHasa
paboTa cTyaeHTa,
\InOMalLHWe 3adaHus.

YcTHas peysb,
pasgaToYHbIN
MaTepuan,
nabopaTtopHoe
obopynoBaHume

BNeKTpoKNHeTn4eckme
FIBNeHNsA B ANCNEPCHbIX
cucrtemMax.

DNeKTpPOoKMHeTNYeckune
CBOMNCTBA KOJIJIOUAHbIX
cucTem

MO NUCTOYHUKY
HaHUM: nekuuu,
NpakTnyeckne paboTol

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

Nno TNy no3HaBaTeJNIbHOM
eATeNIbHOCTU: 06bACHUTEe
bHO-UNOCTPATUBHbIN,

PEenpoAYKTUBHbIN

CamocToaTeNnbHas
paboTa cTygeHTa,
\nOMalLHWe 3adaHuns.

YcTHas pedsb,
pasgaToYHbIN
MaTepuan,
nabopaTtopHoe
obopynoBaHume

YCTONYMBOCTb U
KOoarynsaums oucnepcHbIxX
cucTem.

PacyeT KOHCTaHT
CKOPOCTU NOPOroBs
Koarynauumn

MO NUCTOYHUKY
HaHUM: nekuuu,
NpakTnyeckne paboTol

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

Nno TNy no3HaBaTeNIbHOM
eATeNIbHOCTU: 06bACHUTEe
bHO-UNOCTPATUBHbIN,

PEenpoAYKTUBHbIN

CamocToaTenbHas
paboTa cTygeHTa,
\InOMalLHWe 3adaHus.

YcTHas pedsb,
pasgaToYHbIN
MaTepuan,
nabopaTtopHoe
obopynoBaHume

BMyNbCUN 1 NEHBI.
Knaccndpunkaums,
onpenesieHne cTeneHun

YCTON4YMBOCThb
Koarynaumsa n

MO NUCTOYHUKY
HaHUM: nekuuu,

KO/JTONOHbIX PaCTBOPOB [NpakTUu4yeckne pa60TbI

CamocToaTeNnbHas
paboTa cTygeHTa,
\nOMalLHWe 3adaHuns.

YCTHas peusb,
pasgaToYHbIN
MaTepwuan,
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NCNepcHoOCTN
MyJibraTopbl U
neHoobpa3osaTenn. Ponb
rMapodPUSIbHO-
mnocuabHoro 6anaHca
Moneky bl MNAB B
Tabnnmsaumm asmynbcun
N NeH.

No Ha3HA4YEeHMUIO:
NnpnobpeTeHne 3HaAHNNA,
Hann3, 3aKpensneHune,
NMpoBepKa 3HaHUN

Nno TMNy No3HaBaTeJIbHOM
eATeNIbHOCTU: 06bACHUTE
bHO-UOCTPATUBHBIN,

penpoAyKTUBHbIN

nabopaTtopHoe
obopynoBaHume
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

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 3n1ekTpoHHasa bubnnoTeka : canT. - MockBa, 2000. - . - URL: https://elibrary.ru- Pexxum goctyna:
ON5 3aperncTpup. nosb3oBaTenen. - TeKCT: 31eKTPOHHbIN. MnaTdopma eLIBRARY.RU 6bina cosgaHa B 1999 rogy no
MHUUnaTnee Poccnnckoro oHaa pyHAaMeHTaNbHbIX MCCNefoBaHu ansa obecnevyeHns POCCUNCKNUM yHeHbIM 3N1€KTPOHHOIO
[OCTyna K BeAyLINM MHOCTPaHHbIM Hay4HbIM n3gaHnsam. C 2005 rona eLIBRARY.RU Havana paboTy C pyCCKOSA3bIYHBIMMA
nyb6aMKaumMsMn 1 HblHE ABNAETCA BeAyLlen 31eKTPOHHON BnbNnMoTeKon Hay4yHOM NepUoanNKN Ha PyCCKOM SA3blke 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/

MNeproanyeckne nsgaHna 0ocTynHole obyyaowmmcs n coTpyaHukam ®re0Y BO MITY no noanncke n Ha 0OCHOBaHUK
KOHTPaKTOB U NIMLEH3NOHHbIX cornaweHnin. URL: https://lib.mkgtu.ru/index.php/resursy/37-periodicheskie-izdaniya

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

ChemNet. Poccus : InekTpoHHasa 6ubnnoTteka y4yebHbIx MaTepmnanoB No xmuMumn / PoccMncknin poHa dyHaamMeHTa bHbIX
nccnenoBaHun, Xummndeckunm pakynetet MIY. - Mocksa, [197?]. - . - URL: http://www.chem.msu.su/ TekcT:
3JIEKTPOHHbIN.DNEKTPOHHasA bnbnnoTteka y4yebHbix MaTepmnasoB No xumum npeactasnset cobon doHa nybnnkauun,
NOArOTOBJIEHHbIX AN NMHDOPMALMOHHOIO obecrneyeHmnsa y4ebHbIX KypcoB Mo XMMUN AN CTYAEHTOB Y aCNMpaHToOB
XUMUYECKOro 1 psga Apyrux gakynbteToB MIY, a Takxxe abuTyprueHTOB 1 yHalLUUXCH CPefHEN LUKObI.
http://www.chem.msu.su/rus/elibrary/

Ina oby4vaouwmxcs obecnevyeH AocTyn (yaaneHHbIn A0CTYN) K CAeAyolWnuM COBPEMEHHbIM
npodeccnoHasbHbIM 6a3aM AaHHbIX, MHPOPMALIMOHHBLIM CMPABOYHbLIM U MOUCKOBLIM CUCTEMAM:

Ha3BaHue

Znanium.com. ba3oBas KonekUuns : IN1eKTPOHHO-bubanoTeyHasa cuctema : cant / OO0 'Hay4HO-M3[aTEeNbCKUN LLEHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ons
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