MHUHHUCTEPCTBO HAyKH U BBICIIETO 00pa3oBaHHs Poccuiickoit denepanuu
dejiepaabHOE IOCY1aPCTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE YUPEXKICHUE
BbICIIIEr0 00pa30BaHUs
«Ky6aHCKuUii rocy1apCTBEHHBIH YHUBEPCUTET
daxkyibTeT XUMHH U BbICOKHX TEXHOJIOTUHI

PABOUYAS NPOI'PAMMA JUCHUIIJINHBI
®TA.01 PUSNYECKHE CBOMCTBA BEUIECTB

HanpaneHue moaAroToBKu 04.03.01 Xumus

[Tpo¢duiib OArOTOBKH Opraguueckas ¥ OuoopraHnyieckas XuMus
dopma 00yUeHHS o4Has

Kpanuduxanus OaxasaB

Kpacuonaap 2024



PaGouas mporpamma uciummasl «@U3UUYECKUE CBOMCTBA BEIIECTB»
cocTaBlieHa B COOTBETCTBUM C  (elepallbHBIM  IOCYAapCTBEHHBIM
o0Opa3oBaTeIbHBIM CTaHAapTOoM BbIciiero obpaszoBanus (®I'OC BO) ) mo
HarpaBiieHuio moarotoBku 04.03.01 Xumus

[Iporpammy coctaBum(m): —
A.B. BecniajioB, IOLIEHT, K.X.H. \“{/

Pabouast mporpamMma aucHUIUIMHEI « PH3UYEeCKHe CBOHCTBA BEILECTB» yTBEPXKeHa
Ha 3aceaHuH Kadeapbl OpraHuYeCKON XUMHUH U TEXHOIOTUH

npoToko Ne 9«23 » ampens 2024 r. d
3aBenyromuii kadenpoi IOK.XUM.Hayk, npodeccop Jlouenko B.B. ( :

YTBepKIeHa Ha 3aceJlaHiK yueOHO-METOIUNIeCKOW KOMUCCHH (PaKyIbTeTa XUMHH
U BBICOKHX TEXHOJIOTHU

npotokon Ne 7 «20» mas 2024r. _—
[Ipencemarens YMK ®XuBT kana. xum. Hayk becnanos A.B. ?( X
PeuieH3eHTsI:

Crporanosa T.A.., KaHII. XUM. HayK, JOIEHT Kadeapsl GHOOpraHUIECKOH
XHUMHH U TexHuueckoi Mukpobuonorun ®I'bOY BO « Kybanckuii
roCcyAapCTBEHHBIM TEXHOJIOTUYECKUM YHUBEPCUTET»

bykos H.H. , n-p xum. Hayk, npodeccop kad. oOmieH, HeOpraHu4eCcKon
XUMHH ¥ HH)OPMALHOHHO-BBIYHACIUTENBHBIX TeXHOIOruH B xuMuu Kyol'y



1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOEHUS TUCIHUILIHHBI

Lenp yuyeOHON mucummuiiHbl «DU3UYECKHE CBOMCTBA BEIIECTB» COCTOUT B IOJYYCHHH
CTYJICHTAMH TEOPETUYECKUX W MPAKTUYCCKUX 3HAHWK B oOmacth (u3mueckux u (U3HUKO-
XHMHUYECKUX CBOMCTB BEIIIECTB U MATEPUAJIOB, & TAKKE KJIIACCUUECKHX M COBPEMEHHBIX METOJIOB
WX UCCIICJIOBAHMSI.

1.2 3apaun JUCHUIIMHBI

3amaun y4yeOHOW JUCHUILIUHBI COCTOSAT B ()OPMHPOBAHMHM Yy CTYACHTOB 3HAHHH O
B3aMIMOCBSI3M CTPOCHUS BEIECTB M MATEPHUAJIOB C MX OCHOBHBIMU (PU3NYCCKUMHU U (U3HUKO-
XHMUYECKUMH CBOMCTBAMH, a TakK)K€ HABBIKOB IPAKTHYECKOTO NPHUMEHEHUS METOJO0B HX
HCCIICAOBAaHUS.

1.3 MecTo AucuuminHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

HucuuruinHa — «@u3nuecKkue  CBOMCTBa  BEUIECTB»  sIBiIseTCs  (paKynbTaTUBHOM
JTUCHUTUTMHON. B cooTBeTCTBHY ¢ pabounM y4eOHBIM IJITAHOM JUCHUIUIMHA H3ydaeTcs Ha 2 Kypce.
Bun npomMexyToYHON aTTECTallMU: 3a4erT.

1.4 Ilepeyenb MIaHMPyeMbIX Pe3yJIbTATOB O0y4YeHHUS] MO JUCHHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOM AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Y
00yYaroIuXcsl CISIYIOIUX KOMIETEHIIHH:

KOZ[ W HAUMCHOBAHUEC MHAUKATOPA PeSyJ’IBTaTLI O6y‘IeHI/IH 10 TUCIHUIITIMHE
JOCTHIKCHUA KOMIICTCHIINN

IIK-1. CrocoGeH OCyIIeCTBIATh CTAaHAAPTHBIC OIEpPAIlMH IO MpeAsaraéMbIM METOIMKaM, HalpaBICHHBIC Ha
MIOJTyYCHHE M NCCIICOBAHIE PA3IHUHBIX COSTMHCHNUI 1 MaTepHAIOB

UIIK-1.1. OcymecTBiseT cTaHIapTHBIE ONEpaIliy | 3HAeT OCHOBHBIE €CTECTBEHHOHAYUYHbIE 3aKOHBI,
TI0 TIpe/UIaraeMbIM METOINKaM, HAaIIPABJICHHBIE Ha | OOYCJIOBIMBAIOIINE CHENU(HUKY IOBEACHUS PAa3IHMYHBIX
MOJy4YeHWEe M  WCCIEIOBAaHME  XMMHUYECKHMX | BEIIECTB M MX (U3MUECKHE CBOWCTBA

COCIMHEHUH pa3IMYHON NPHPOIBI U MaTEPHANIOB | BiajeeT  OOMMMH  METOJAMHU  TEOPETHYECKOrO0 U

Ha UX OCHOBE 9KCIIEPUMEHTAILHOTO HUCCIIEIOBAHUS

UIIK-1.2. Bribupaer ONTHUMAIIFHBIC | 3HACT OONIYI0 METOIOJOTHIO TPOBEACHUS IKCICPUMEHTOB,

nabopaTopHbIe METOJIBI TIOTy9eHUS 1 | HanpaBJICHHBIX Ha W3y4YeHHE (PU3NUECKHX CBOHCTB BEIECTB

HCCIEeIOBAaHMS XUMHUYECKHX COCIMHEHUM | yMeeT HCIONB30BaTh OCHOBHBIC (DU3MYECKHE 3aKOHBI JUIS

Pas3JIMYHOM MIPUPOJBI K MATEPHUANIOB HA X OCHOBE | YCIIEIIHOTO TMPOBEACHHS TEOPETHYECKUX M MPAKTUUECKUX
HUCCIIe0BaHUMN

Pe3ynbrartel 00ydeHHs MO AHMCUUIUIMHE JOCTHTAIOTCS B paMKax OCYLIECTBIIEHHS BCEX
BUJIOB KOHTaKTHOHM M CAaMOCTOSTENIbHOM pabOThl 00yUYarOIINUXCsl B COOTBETCTBUU C YTBEPIKJICHHBIM
y4eOHBIM IJIaHOM.

WHaukaTtopel  JOCTHXKEHHS] KOMIETEHLMH  CYMTalOTCS  CPOPMHUPOBAHHBIMU  TpU
JOCTUKEHUHN COOTBETCTBYIOIIMX UM PE3Yy/IbTaTOB O0yUEHUSI.

2. CTpyKTypa M coepkaHue THUCHUIIINHBI

2.1 PacnipenesieHre TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OOmiast Tpy10EMKOCTh JMCIUIUIMHBI COCTaBJsIET 2 3a4eTHBIX eauHHIbI (72 dvaca), ux
acrpeieieHue 10 BUjiaM paboT MpescTaBlIeHo B Tabiuie

Buapt padot Bcero ®dopma obydeHus

9acoB OuHast

3
ceMecTp
(Jacer)
KonrakTHasi pa6oTa, B TOM 4ucJe:

AYIUTOpHBIE 3aHATHS (BCEro): 16 16
3aHSITHS JISKIIMOHHOT'O TUIIA 16 16

n1a00paTopHbIE 3aHATHUS - -




MIPaKTUYECKHE 3aHATUS - -
CEMHUHApPCKHUE 3aHITHsI - -
HNuas koHTaKkTHas padora:
Kontposs camocrostensHoi pabotel (KCP) - -

IIpomexxyrounas arrecraius (MKP) 0.2 0.2

CamocrosiTesibHAsi padoTa, B TOM YHCJIEe: 55.8 55.8
CaMOCTOsITeIbHOE M3yYEeHHE TEOPETUIECKOTO MaTepuana 45.8 45.8
IToAroToBKa K TEKyIIEMY KOHTPOIIIO 10 10

Kountpoas:

IlogroToBka Kk OK3aMCHY

Oomasn Jac. 712 712
TPY10€MKOCTh B TOM YHCJIe KOHTAKTHas padora 16.2 16.2
3a4. el 2 2

2.2 CopeprxaHue TUCHUILINHBI
Pacnpenenenue Bu10B yueOHON pabOThl U UX TPYJOEMKOCTHU IO pa3JieaM JAUCHUILIUHBI.
Pa3zzesbl (TeMbl) TMCUHMILIMHBI, H3ydaeMbie B 3 cemectpe (ounast popma o0ydeHus)

KonugectBo yacos
Breaynut
Ne HaumeHnoBanue pasnenos (Tem) AyRuTOpHas OpHas
Bcero pabora
pabora
JI 113 JIP CPC
1. Tepmodr3nueckre CBOMCTBA BEMECTB 40 10 - - 30
2. ITepeHOCHBIC CBOHCTBA BEIIECTB 32 6 - - 25.8
HUTOI'O no pasoenam oucyuniurol 16 55.8
KonTtpons camocrosrensHo# padotsl (KCP) - - - - -
IIpomexkyrounas arrecranus (MKP) 0.2 - - - -
[ToAroTOBKA K TEKYIIEMY KOHTPOITO - - - - -
OO0mmast TPYAOEMKOCTb 10 TUCIHAILUIHHE 712 - - - -

[Mpumeuanue: JI — nexmuu, [13 — npaktudeckue 3austus / cemuHapsl, JIP — maGoparopHbie
3anstusi, CPC — camocrosiTenbHas paboTa cTy/ieHTa

2.3 Copnep:xanue pa3jiesioB (TeM) THCHUNIUHBI
2.3.1 3ausaTHud JeKINOHHOr0 THIIA

e HaumenoBanue paznena Conepanue pasziena (Tembi) dopMa TeKy1ero
(Tempr) KOHTpOJIS
1. |Tepmodusuueckue IlnoTHOCTH BellecTB M MeTOAbl ee omnpeneneHus. [loHsTHE|yCTHBIN Ompoc
CBOMCTBa BEIIECTB a0COJFOTHONW M OTHOCHUTENBHOW TUIOTHOCTH, yIEIHHOTO Beca.
IIukHOMeTpHUUECKUH 51 apeOMETPUUYECKUI CrocoOBbI
OTpeNeNieHus]  IJIOTHOCTH.  MeTox  THAPOCTaTHYECKOTO
B3BelIMBaHMs, Becbl Mopa u Becrdains. Bommomomerpuueckuii
CII0co0 omnpeeneHus IIOTHOCTH.
2. |Tepmoduznueckue TenmoBoe  pacimpeHHe  SKUAKMX U TBEPABIX  TEJ.|yCTHBIH OIpOC
CBOIMCTBA BEILECTB Temmneparyphble K03()(GUINEHTH JMHEHHOTO M OOBEMHOTO
pacmupeHus.  3aBUCUMOCTh  IUIOTHOCTH  BEWIECTBA  OT
TeMIlepaTypsl,  OCOOCHHOCTH  TEIUIOBOTO  pacUIMpEHUs
JKUAKOCTEH.
3. |Tepmoduznueckue Metonst HCCIIEIOBAHMUS TEIIOBOTO paclIpeHus], |yCTHBIH OIIpoc
CBOICTBA BEILIECTB JUIIaTOMETPUSL.
[MukHOMeTpHYecKkne, WHTEP(EPECHIIMOHHBIE ¥ KBapIleBBIC
JMIIaTOMETPBI
4. |Tepmodusmueckue EmMkocTHBIE, HWHIYKIMOHHBIE u TEH30METPUUYECKHE|yCTHBIN OIPOC
CBOMCTBA BEILIECTB JUIIaTOMETPBL.
Kamopumerpust. Knmaccudukanus KaJopuMeTpOB.




5. |Tepmoduznueckue
CBOICTBa BEILIECTB

HpI/IHHI/IH ,HeﬁCTBPISI aZ[I/Ia6aTI/I‘{CCKI/IX, N30TCPMUYCCKUX,
AUATCPMUYECCKUX, TCIUIOMPOBOAAIIIUX n MPOTOYHBIX
KaJJOPUMETPOB.

YCTHBIH OIIpOC

6. |[lepeHoCHBIC CBOMCTBA
BEIIECTB

Bs3kocTh BemiecTB M METOABI €€ OIpCaACIICHUA. [lonsTue
I[HHaMH‘IeCKOﬁ, KHHEMATUYECKOH U yCJ'IOBHOfI BA3KOCTH.
KaHI/IJ'IJ'IHpHI)Ie, POTAallMOHHBIC, BI/IGP&HI/IOHHLIG n
YJIbTPa3BYKOBbIC BUCKO3UMETPHEI. MeTto nmagaromero iapuka.

YCTHBIH OIIPOC

7. |llepenocHble cBOMCTBa
BEIIECTB

TennonpoBogHOCTE W METOABI ee u3MepeHusi. [loHsTue
TEIUIONPOBOAHOCTH, ypaBHeHHEe Dypbe. CpaBHUTENBHBIN U
aOCOMIOTHBII ~ METOA  M3MEPEHUS  TEIUIONPOBOAHOCTH.
OCOOCHHOCTH  AKCHEPUMEHTANBHBIX METOAOB H3MEPEHHUS
TEIIONPOBOAHOCTH.

YCTHBIH OIIPOC

8. |[lepeHocHBIE CBOHCTBA
BEILECTB

MeTtonpl onpeAenieHHsT BIaKHOCTH BemlecTB. AOCONIOTHAS U
OTHOCHTEIIbHAsL BIAKHOCTh. METOABI M3MEPEHHUSI BIAKHOCTU
ra3oB, ICHXPOMETPbI M TUIPOMETPbl. EMKOCTHBIC HATYHKH
BJIAYKHOCTH.

YCTHBIH OIIpOC

9. |IlepenocHble cBOMCTBa
BEIIECTB

MeToab! ONpeiCCHUS BIAKHOCTH KHUIKOCTECH U TBEPBIX TEI.
AGCOpOITMOHHBIC BIaroMepbl. MeTOAbI U3MEPEHUS BIIAKHOCTH

YCTHBIH OIIPOC

TBepAbIX Ten: ontudeckue, CBY-, snekTpuyeckue
KOHJIYKTOMETPUYECKHE BJIArOMEPHL.

2.3.2 3aHATHSA CEMUHAPCKOro TUNA (MPAKTHYeCKHe / CEeMMHAPCKUE 3aHATHA/

JadopaTopHblie padoThl)

CeMuHapbl He IPEAYCMOTPEHBI YU€OHBIM IIAHOM

2.3.3 lIpumepHasi TEeMATHKA KYPCOBBIX padoT
KypcoBast paboTta He mperycMOTpeHa yu4eOHBIM TITAHOM.

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSTEeJIbHOI PadoThI
00y4YaKOIIUXCS M0 TUCIHILINHE

Ne Bun CPC

HepequL y‘IC6HO'MCTOZ[I/I‘IGCKOFO obecrnieyeHus JUCHUILINHBI I10
BBIIIOJIHCHUIO CAMOCTOSITSILHOM pa6OTI>I

1 Pemenue 3amay

Uponos, N.E. 3agaun mo obmeit ¢pusuke [DneKTpoHHBIH pecypc]: ydeOHOe
nocobue / U.E. Uponos. - Daekrpon. aan. - M.: BUHOM. Jlaboparopus
sHanmid, 2017. - 434 c. - https://e.lanbook.com/book/94101

2 | CamocTosITEIbHOE U3YUCHHE
TEOPETHYECKOr0 MaTepHana

1 ®usnka KOMIO3UTOB [DNEKTPOHHBIN pecypc]: yueOnuk s By3os / C. O.
I'magkoB. - 2-¢ u3[., UCOp. U JIOML. - DNEeKTPoH. naH. - M.: FOpaiit, 2017. - 332
c. - https://biblio-online.ru/book/E947C2AB-776B-4446-8C7F-
9B482ECA4276

2 Totrwraitd I'., ®uznko-xumMuueckrue OCHOBBI MaTepuanoBeaeHus [Tekcr):
[yueOnoe mocobue] / I'. Torrmrraita; nep. ¢ anrn. K. H. 3omorosoit, . O.
Yapkuna mop pen. B. I1. 3nomanosa. - M.: BMUHOM. Jlaboparopust 3HaHUH,
2011. - 400 c.

3 CasenbeB, W.B. Kypc obmeii ¢usukn. B 3 1. Tom 1. Mexanuka.
MonekymnsipHas ¢usnka [DnekTpoHHBIH pecypc]: yueOHoe mocobue / 1.B.
CaBenmbeB. - OnektpoH. naH. - CII6: Jlams, 2018. - 436 c. -
https://e.lanbook.com/book/98245

4 IloaroroBka K TeKyumemy
KOHTPOJIIO

Mertoauueckue peKOMEHAAIMU K OPraHU3aliy ayIUTOPHOM U BHEAYAUTOPHOM
(camocTOsITENBHOM) PaOOTHI CTYICHTOB: MeToAnYeckne yka3anus / coct. T.IL.
Cropoxenko, T.b. Tlounnok, A.B. becmanmos, H.B. Jlo3a. — KpacHomap:
Kyb6anckwuii roc. yH-1, 2018. - 89 c.

Y4eOHO-MeToIMYeCKHe MaTepHalibl JUIsl CaMOCTOSITEIbHONW PaboThl OOyYaroLIUXCs W3
YHCITa MHBAJIHU/OB U JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 310poBbs (OB3) mpenocrasisiorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37I0POBbS U BOCHPUATHS HH(DOPMAITIH:

JU7st I ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA,




HCIIOJIB30BaHHUC

— B (hopme aynuodaiina,
— B reyatHoi (opme Ha s3bike bpaits.
JUid 111 ¢ HapyIIEHUsAMH CIIyXa:

— B mieyaTHoM hopme,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.
JUig U1 ¢ HapyIIEHUSIMHU OIIOPHO-JBUTATEIbHOTO alapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,
— B (hopme ayauodaiina.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

3. Oo0pa3oBaTejibHbIe TEXHOJIOTMH, NMPUMeHsieMble NMPH OCBOCHHH JUCIHHUNIHHBI
(Mmonxy.Jist)

B xone

HU3YyUCHUSA  JUCHUIIJIMHBI
06pa3OBaT€HBHI)IX TCXHOJIOTHIi: JCKIIUH, CaMOCTOATCIIbHaA pa60Ta CTYACHTOB.

npeayCcMOTpPEHO

HCIIOJIB30BaHHUC

[ (S13%{011150:¢

KoMmeTeHTHOCTHBI MOAXOJl B paMKax MpEenojaBaHusi AUCIUILTUHBI pealu3yeTcs B
UCIIO0JIb30BAHU M MHTEPAKTHBHBIX TEXHOJIOTUI U aKTHBHBIX MEeTO10B (IpobieMHast jieKius, padbota
B MaJIbIX IPyNIax) B COYECTAHUH C BHEAYIUTOPHOU pabOTOIA.

Wudopmannonnsie

TEXHOJIOTHH,
MH(GOPMAITMOHHBIX

TEJIEKOMMYHUKAIIMOHHOM ceTu MHTepHeT.
AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOTHH, IPUMEHSIEMbIE IPU U3YyYEHUU AUCLUUILUINHBI
— I JIAL C OIPAHMYEHHBIMM BO3MOXKHOCTSMM 3J0pPOBbSl NPEIyCMOTPEHA OpraHU3aLMs
KOHCYJIBTALIMM C UCIOJIb30BAHUEM DJIEKTPOHHOM MOYTHI.

4, OueHOYHBIE

cpencrBa

JIA

l'lpOMe)KyTO‘IHOﬁ aTTeCTallumn

MIPUMECHSICMBIE
peCypcoB,

TEeKYIIero

pu
JOCTYIIHBIX B

KOHTPOJIA

W3y4YECHUU

JUCTIMTLTAHBL:
nH(pOpMaIMOHHO-

ycneBaeMoCTH "

OIIGHO‘-IHBIG cpeacrtBa Mnpe€aHasHAUCHbI JII KOHTPOJA U OLCHKHU 06p330BaTCJ'IBHBIX

JOCTMDKEHUHM 00yYaroluxcs, OCBOMBIIMX IMpPOrpaMMmy Y4eOHOM IUCHMIUIMHBL «Du3suueckue
CBOLICMBA Bewecme.

OneHouHbIE CpPENCTBA BKIKOYAET KOHTPOJIBbHBIE MaTEpUaibl Ul MPOBEACHUS TEKYLIero
KOHTPOJIA B (JopMe 3a/1ad Ul CaMOCTOATENBHOIO PEIIEHUs, BOIIPOCOB Ul YCTHOIO OIpoca U
NPOMEKYTOYHOM aTTecTaluM B popMe BOIIPOCOB K 3aUeTy.

CTpyKTypa OLIEHOYHBIX CPEICTB AJIsl TeKYLIeil U MPOMEKYTOYHOM aTTeCTAIUN

Kon u HanmeHoBaHue HanMeHOBaHME OLIGHOYHOTO CpEJICTBA
Ne PesynbraTel 00y4yeHus
HHIIKaTopa . [IpomexyrouHas
n/n (B cooTBeTcTBUH C 1. 1.4) Texymuii KOHTpOJIB
(B cooTBeTcTBHH C 1. 1.4) arrecranus
HIIK-1.1. OcymecTBnsieT | 3HaeT OCHOBHBIE | YCTHBII OIPOC; Bomnpoc Ha 3auere
CTaH/apTHBIE ONEpaluy | eCTeCTBEHHOHAYYHbIC 3agaun s
o Ipe/IaraeMbIM | 3aKOHBI, CaMOCTOSTENILHOTO PEIICHHS
METOJIUKAM, 00yCIIOBIMBAIOIIIVE
HaIlpaBJICHHBIE Ha | cienuduKy MOBEACHUSI
1 | momydeHue U | pa3MuHbIX BEUIECTB M HX
UCCIIEIOBaHNE ¢u3ngecKne CBONCTBA
XUMHUUYECKUX COCIMHEHUH | BiameeT oOmmMu | Y CTHBIH OIIpoc Bomnpoc Ha 3a4ete
Pa3IMYHOM HPHPOABI U | METOAAMH TEOPETHIECKOTO
MaTEpHUaJIOB HA UX OCHOBE | B JKCICPUMCHTAIBHOTO
HCCIIeJOBaHUS
HIIK-1.2. Bribupaer | 3Haer o0uyro | YcrHslit orpoc Bonpoc Ha 3auere
o | ONTHMAJIbHbIE METOJ0JIOTHIO NPOBEJCHUS
Ja0OpaToOpHBIE  METOJBI | HKCIIEPUMEHTOB,
HOJTYYCHHS 1 | HampaBJICHHBIX Ha




HCCIIEIOBAHHUS H3YYCHUC (u3nUecKux
XAMUYECKUX COEOUHEHUIN | CBOMCTB BEIECTB
pa3iuYHON TMPHUPOIBI U
MaTepUaoB Ha UX OCHOBE | YMEET WCIIOJIb30BaTh | Y CTHBIN OMpOC; Bompoc Ha 3adete
OCHOBHBIE ¢usngeckue | 3amaun s
3aKOHBl IS YCHEIIHOTO | CAaMOCTOSTEIBFHOTO PEIICHUI
TIPOBEACHUS
TEOPETHUECKIX u
TIPAKTHICCKIX
HUCCIIeI0BaHUMN

TunoBbie KOHTPOJIbHbIE 32JaHUS] MM HHbIE MaTepUAJIbl, He00X0AMMBIE /IJIl OLlEHKH
3HAHMi, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATeJbHOCTH, XapPAKTEPU3YIOIIHUX ITANbI
¢GopMupoBaHusi KOMIIETEeHIM B Mpollecce 0CBOEHHUsI 00Pa30BaTeJIbHON MPOrPaMMBbI

3adanun 0na camocmoamenbHo20 peuenus

1. Kakyro mnuny loc u low mpu Temmneparype 0°C 10/DKHBI UMETh CTALHONH U MEIHBIN
CTep)KHH, 4YTOOBI mpH Jr00OW Temmeparype pasHocTh ux jiauH Al cocraBmsuia 10 cm?
TemmnepaTypHblii Ko3(pGUIHNEHT TMHEHHOTO paclUpeHus cTaid oc = 1,2:10° K1 memu ay =
1,7-10° K.

2. lnuna crepxus npu temneparype 0°C pasraa 1000 mm, ipu Temmieparype 100°C — 1002
MM, IIpU Temneparype KpacHoro kaimeHus — 1011,6 mMm. Omnpenenure temneparypy KpacHOIO
KaJICHUS.

3. IIpu temneparype t1 = 10°C B OTKpBITYIO CTaJIbHYIO KaHUCTPY Hanuiau 20 51 6eH3uHa, U
OHa OKa3zainack nmojsHoi. Kakum 06pazoM U3MEHHUTCS Macca KaHUCTPHI C OEH3MHOM, €CJIH €€ BHECTH
B mnomemieHue c temmeparypoit t2 = 30°C? TemmnepaTypHblii KO3)PHUIIMEHT JTUHEHHOTO
paciupenus ctamu oc = 1,2-10° K, TemneparypHblii k03pQHIHEHT 06bEMHOTO pacIIUpeHus
6ensnra Bs = 10° K1, muotrocTs Gensuna po = 800 kr/m’,

4. Tpu XMMHUYECKHU HE B3aUMOJICHCTBYIOIINE KHUAKOocTH Maccamu 1, 10 u 5 xr Hamwiu B
KaJOpUMETP U COOOMIMIM MM KonnyecTBO TeruoThl 1,3 MJIx. HauanbHble Temmeparypbl
JKUJKOCTEH U MX YACNIbHBIC TEIUIOEMKOCTH PaBHBI COOTBETCTBEHHO 6, -40 u 60°C; 2, 4 u 2
k/[x/(xr-K). Uemy paBHa ycTaHOBHBILIAsICSA TEMIIEpATypa CMECH?

5. B natyHHbIl KasiopuMeTp Maccoi 125 r onyctunm Kycok jpaa Maccoit 100 r. Mcxonnas
Temreparypa kanopumerpa u ibaa -20°C. Ckonbko Bojsl pu Temnepatype 20°C Hano 100aBUThH
B KaJOpPUMETp, YTOOBl TOJOBHHA JbJa pacTasuia? YjaenbHass TerioeMKocTh jatyHu 0,38
k/x/(xr-K), npna 2,1 xJ[x/(kr-K); yaensHas Tennota nnaieHus abaa 334 kJx/Kr.

6. Huxenesslif 6pycok maccoit 740 r u juymHoi 222 MM npu temneparype 50°C Obun
omyiieH B kajgopuMerp temtoemMkocTeio 21 JIx/K, comepkammuii 145 r Boxsr npu 0°C. Korna
TeMIlepaTypa yCTaHOBMJIAch, TO OKa3zajoCh, YTO JUIMHA Opycka ymenbmmiach Ha 0,13 M.
Omnpenenure Mo 3TUM JAHHBIM YAETbHYIO TEIUIOEMKOCTh HUKeNs. TeMmnepatrypHbiil ko3 puinent
nuHelHoro paciupenus nukens 1,8-10° K2,

7. Jlarynnas mkana pryrHoro 6apomerpa BeiBepena npu 0°C. Ilpu Temneparype t1 = 20°C
OGapoMeTp MoKa3bIBaeT AaBieHUE Ps = 760 MM pT. cT. KakoBo nctuHHOE atMocdepHoe JaBiaeHUE
Pa Tipu 3TOM Temreparype? Pacmmpennem ctexiia npenedpeus. TemnepaTypHbie K03 PpUInEHTHI

JUHEWHOTO PACIIMPEHUs JIATYHH U 00BEMHOT'0 PACIIMPEHUSI PTYTH COOTBETCTBEHHO PaBHBI Ol =
1,9-10° K u Bpr = 1,8-10* K2,



8. CrajipbHas ¥ JIaTyHHAas MOJOCKH TONMIHHON h = 0,2 cM Ka)k1as CKJICITaHbl Ha KOHIIAaX Tak,
4ro npu Temneparype t1 = 20°C o 00pa3yroT MIOCKYI0 OMMETAIIIMYECKYI0 TNIacCTUHKY. KakoB
OyJeT CpeHHI paauyc u3ruda OuMeTauImieckon miactTuHku npu t, = 100°C?

9. B sxuaxocTy B3BEIIUBAIOT CTaIbHOM IIapuK. [lepBoe B3BeIIMBaHNE IPOU3BOANUIIOCH IIPU
Temreparype i, 1 Bec Tela B )KMIKOCTU OKa3aics Ha P1 MeHblle Beca Tena B Bo3ayxe. Bropoe
B3BELLIMBaHME NMPOU3BENH NIPU Temreparype t2, U Bec Teja B )KMIKOCTU OKa3ajcs Ha P2 MeHble
UCTHHHOTO Beca Teia. TemmeparypHblii K03()(PUIIMEHT TMHEHHOTO pacmMpeHus cTamu o. Yemy
paBeH TeMIepaTypHbli KO3 PULHEHT 00BEMHOI0 paCIIUPEHUS KUIKOCTH?

Bonpocwl ona ycmnozo onpoca

1. ate ompeneneHust CHIbl TSXKECTH, Beca, INIOTHOCTH, Macchl, 00beMa M €IUHHIIBI UX
n3mepenus B CU.

2. Kak 3aBHCHUT MJIOTHOCTb TBEP/BIX TEJ OT TeMIEpaTypbl?

3. OOBSICHUTE CYIIHOCTh METOJa OIPEACICHHUS IUIOTHOCTH KHJIKOCTH C TIOMOIIBIO
MUKHOMETpA.

4. OOBsACHUTE CYIIHOCTh METOJA OIpPEICIICHUS IUIOTHOCTH >KUIKOCTH C ITOMOIIBIO
apeomerpa.

5. BeiBectrm pabouyio ¢opMyny Ui ONpEACNieHUs IUIOTHOCTH Tel HEeNpaBWIBHON
reOMEeTPHUECKON (hOPMBI.

6. Kak 3aBHCHUT IJIOTHOCTb XKUAKOCTEN OT TEMIIEPATyphl?

1. Jlatb omnpeneneHus: BA3KOCTb, KO3((UIMEHT AMHAMHYECKOM M KHHEMaTH4eCKOi
BSI3KOCTH, €AMHUIBI U3MEPEHUS], METOIbI OIIpeaesIeHUS KOI(P(PUIIMEHTOB BA3KOCTH T10 33/IaHUIO.

2. Kak 3anuceiBaercs ypaBHeHne HproTOHa JU1s1 BHYTPEHHETO TPEHUS?

3. Yro nokasbIBaeT IpaiMeHT CKOPOCTH? B Kakux equHuIax oH usmepsercs’?

4. KakoB ¢usuueckuil cMmbIicl KOI(D(UIUEHTOB AMHAMUYECKOM M KHHEMAaTHYEeCKOH
Bsi3koCcTU? B Kakux euHUIIAX OH U3MepseTcs?

5. OT 4ero 3aBHCUT CWJIa TPEHUS NPU JBIXKEHUM TeJ IapooOpa3Hoi (GopMbl B BS3KOM
cpene?

6. Kakue cuiibl IeHCTBYIOT Ha NAJAIOIIMK B BSI3KOW Cpele LIAapUK M KaKOB XapakTep
JIBIDKEHUS 1IapuKa’?

7. Kak 3aBUCHUT BSI3KOCTB )KMJIKOCTH OT TEMIIEpaTyphl?

8. BeiBectu popmyiy onpezeneHuss AMHAMUYECKOH BsizkocTu MetoaoM Crokca.

9. 3anumute popmyny ITyazeins.

10. BeiBectu hopmyity aiis onpeziesieHus: BI3KOCTH BUCKO3UMeTpoM OcTBaibaa.

11. OOBsicHUTE CYIIHOCTH OIpENEeNeHUs] IUIOTHOCTH JKUAKHUX U TBEPIBIX METOAOM
TUIPOCTaTUYECKOTO B3BEIIMBAHMUSI.

12. BwiBecTH QopMyny A OINpeleNeHUs 3aBUCUMOCTH JUIMHBI TBEPAOTO Tela OT
TEMIEPATYPHI.

13. BeiBectu Qopmyny Ui ONpeeNeHHs 3aBUCUMOCTH 00beMa JKUIKOCTH OT
TEMIEPATYPHI.

14. OObsCHUTE CYIIHOCTh METO/a OIpPEeNICHHs TEMIOBOIO PAaCIIMPEHUsI TBEPIbIX TEl C
MOMOIIBbIO KBapieBoro aunatomerpa. C 4yeM CBS3aHO HCIOJNb30BaHHE IUIABJIEHOTO KBapla B
JTAHHBIX MpUOOopax?

15. OOBsICHUTE CYITHOCTh METOJIa ONPEACIICHHS TeTNIOBOTO PACITUPEHUST TBEPABIX TEI C
MIOMOIIBIO0 UHTEPPEPEHIIMOHHOTO TUIATOMETPA.

16. O0BsicHUTE TPUHITUT PaOOTHI AUA0ATHYECKOTO KaJJIOPUMETPA.

17. OObsicHuTe TpUHIMI pabOTHl JeAsHOTO Kanmopumerpa bynszena. HaszoBure ero
OCHOBHBIE JOCTOMHCTBA U HEJOCTATKH.

18. OObscHUTE NPUHIMI PAaOOTHl MPOTOYHOro KamopumeTpa. Jns Kakux 1enei
UCTIOJIB3YIOTCS MPUOOPHI JAHHOTO TUMa?



19. O6BsicHUTE TPUHITUT pa0OTHI POTAIIMOHHOTO BUCKO3UMETPA.

20. OOBsicCHUTE IPUHLIUT paObOTHI BUOPALIMOHHOTO BUCKO3UMETPA.

21. Yemy paBeH ko3 dunneHt GopMbl Uil MIIOCKOTO, HMHJIMHAPUYECKOTO U IIapOBOIO
cioes?

22. B 4em CylIIHOCTb CpPaBHUTEIBHOTO U aOCOJIOTHOTO METOJa U3MEpEeHus
TEIIONPOBOAHOCTH?

23. Ilo xakoit d¢opMyrne paccuyuThiBacTCs KOAI(D(PHUIMEHT TEIUIONPOBOIHOCTH,
oIpeesieMblil a0COMOTHBIM MeTo1oM? Kak paccunThIBatOTCS TEIIOBBIE OTEPU?

24. Yto Takoe abCOIIOTHAS U OTHOCUTENbHAS BIaXKHOCTbH?

25. B 4eM CyIIHOCTb OIIPEIEIEHUS] BIAXKHOCTH BO3AYyXa ICUXPOMETPUUYECKUM METOOM?

3aueTHO-IK3aMEeHALIMOHHBbIE MAaTepHaJibl sl MPOMEXKYTOYHOI  aTTecTallMu
(3x3ameH/3a4eT)

Cnucok 6onpocog 01sa no02omogeKu K 3auemy

1. AGcontoTHasi U OTHOCHUTEJIbHAsl IJIOTHOCTb, YJEJIbHBIA BeC. ApeoMETpUYEeCKUil U
NUKHOMETPUYECKHH CIIOCOOBI OIpeIeIeHUs INIOTHOCTH JKUKOCTEH.

2. OmpeneneHue IMJIOTHOCTH XHUAKUX M TBEPABIX TEJl METOAOM TI'MIPOCTATHYECKOIO
B3BelIMBaHMA. BomoMoMeTpruyeckuii crioco0 onpeesieHus MI0THOCTH TBEPABIX Tell.

3. Ilpu4MHBI TEIUIOBOTO PACHIMPEHHS TBEPABIX Ted. JIMHEHHOe M 00bEMHOE TEIIOBOE
paclIupeHue.

4. CBs3p Mex 1y KO3 puimeHTaMu 00beMHOTO M JINHEHHOTO pacIIupeHus. 3aBUCHMOCTh
IUIOTHOCTH BelIecTBa OT TeMmmepaTypbl. TerioBoe pacumpeHue sxuakocteil. OcoOeHHOCTH
TEIJIOBOTO PAaCHIMPEHUs BOJIBI.

5. Metoapl ucciefoBaHMUs TEMJIOBOro pacmmpenus Tted. umatomerpus. OObeMHbIH
(MMKHOMETPHUYECKUI) METOJ.

6. IuTepdepeHIMOHHAs AUTATOMETPHSL.

7. KBapueBble THIIaTOMETPBI.

8. EMKOCTHas qUJ1aTOMETpHsI.

9. UnayK1IMOHHAs TUIaTOMETPHUSL.

10. Ten3omeTpuueckas JUIATOMETPUSL.

11. KamopumeTtpus. Knaccudukanus kasopuMeTpoB.

12. AnnaGaTrdeckue KaloOpUMETPHI.

13. U3otepmuueckue kanopumerpsl. JlensHoit kanopumerp byH3eHa.

14. [lnatepmuueckue kanopumetpsl. Kamopumerp cmemmenust bpéucrena.

15. TemnonpoBosamue kanopumerpsl Kanbse.

16. IlpoTouHBIE KaTOPUMETPHI.

17. Kunematmyeckas, IWHaMH4YecKas M OTHOCHUTENbHAs BA3KOCTh. KanmsuisipHas
BHUCKO3UMETPHSL.

18. PoTanimoHHBIE BUCKO3UMETPHI.

19. Meton najaromiero mapuka.

20. BubpannoHHbIe BUCKO3UMETPHI.

21. Tlonarme TemIonpoBOJHOCTH. YpaBHeHHe Dypbe. MeToasl HU3MEpEeHUs
TEIJIONPOBOJHOCTH.

22. CpaBHUTENBHBIN METO/I U3MEPEHUS TEILIONPOBOIHOCTH.

23. AGCOJIIOTHBIA METOJ U3MEPEHHS TEIJIOMPOBOAHOCTH.

24. Obmias knaccupuKays METOI0B ONPEIEICHUS BIaXKHOCTH BEIIECTB. AOCONIIOTHAS U
OTHOCHUTEIIbHAS BIAKHOCTbD.

25. Metoapl M3MepeHusl BIA)KHOCTH ra3oB, ICUXPOMETPBI U TUIpoMeTpbl. EMKOCTHBIE
JATYNUKH BJIAKHOCTH.



26. MeTtoapl onpeieTIeHUs BIAXXHOCTH JKUJIKOCTeH. AGCOPOITMOHHBIC BIIATOMEPHI.

27. Metoasl U3MEpPEHUS BIIAXKHOCTHU TBEPJBIX Teil: onThueckue 1 CBU-Biaromepsi.

28.  Meronpl  u3MepeHUs  BIAXHOCTH  TBEPABIX  TEN:  JJIEKTPUYECKUE U
KOHJAYKTOMETPUYECKUE BIArOMEpHI.

KpuTtepuu oneHuBaHus pe3y/ibTaTOB 00y4eHHUSI

Onenka Kpurepun onieHuBaHUS 10 3a4ETy
CTyneHT YCHENmHO OCBOWJI BC€ pa3zeibl HM3Yy4aeMOW JUCIUILINHBI,
«3a4TEHO» chopMHpOBal CHCTEMY 3HAHUH M YMEHMH B 007acTé (U3NYECKUX
0a30BbIii CBOWCTB BEIIECTB W METOJIOB WX HCCIECIOBaHHSA, B KOTOPOH MOTYT
YPOBEHb OPUCYTCTBOBATh  OMMOKM M JIONYUICHHWSA, HE  HMMEIOIIUe
NPUHIUITHAIBHOTO XapaKTepa.

«HE 3a4TECHO» CTyaeHT II0X0 BIAZCeT TEOPETUYECKIM MaTEepHUaIoM, CHCTeMa 3HAHHUM
menee 50%, B 001acTu (PU3MUYECKUX CBOMCTB BEIIECTB M METOJ0OB MX UCCIICOBAHUS
YpOBEHb HE COJICPIKUT OOJIBIIIOE YMCIIO OMUOOK, THO0 BOBCE HE CHOPMUPOBAHA.

chopmupoBaH

OneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSAMHU
3I0POBBSI BHIOMPAIOTCS C YI€TOM UX WHAMBHUIYATBHBIX TICUXO()HU3UYECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM M JINLIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMU 3/I0POBbS
NPEOCTABIISECTCS JOTIOJHUTEIFHOE BPEMS JIJIsl IIOATOTOBKM OTBETA HA SK3aMEHE;

— [IPU NPOBEJICHUH NPOLEAYPHI OLICHUBAHUS PE3YJIbTATOB O0YyUEHHsI MHBAJIUIOB U JIULL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TPETYCMAaTPUBAETCS MCIIOIB30BaHUE TEXHUYECKIX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMUA OCOOCHHOCTSIMH;

— TIpY HEOOXOIUMOCTH JIJIsl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMU 3JI0OPOBBSI
U MHBAJIUAOB TpOLESypa OLCHUBAHUS PE3yJNbTAaTOB OOydYeHHsI 10 JUCHUILUIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

ITponietypa ornieHMBaHUs Pe3yIbTaTOB OO0Y4YeHMs WHBAJIUAOB M JIUI[ C OrpPAaHUYEHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBBsSI 10 JTUCHUIUIMHE (MOJIYJIO) TPEeIyCMaTpPUBAET IPEIOCTABICHHE
uHpopmanuu B (opMmax, aZaNTUPOBAHHBIX K OrPaHMUYEHHMSIM HX 370POBbS U BOCIPHUATHUSA
uH(popMauu:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B MieyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B mieuaTHoM popme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

5. Ilepedennb y4eOHOI JIUTEpaTyphl, HHPOPMANMOHHBIX PECYPCOB H TEXHOJIOTHil

5.1. YueOnas 1uteparypa

1. ®usnka KOMITO3UTOB [ DIIEKTPOHHBIHN pecypc]: yueOHuk st By3oB / C. O. ['magkos. - 2-
€ W3d., UCHp. W JOM. - DJeKTpoH. maH. - M.: lOpaiit, 2017. - 332 c. - https:/biblio-
online.ru/book/E947C2AB-776B-4446-8C7F-9B482ECA4276.

2. Torrmrraita I'., ®u3nKko-xMMHYeCKHe OCHOBBI MaTepuanoBeneHus [Tekct]: [yueObHoe
nocobue] / I'. Torrmraitn; mep. ¢ anrn. K. H. 3onorosoit, [[. O. Yapkuna nox pen. B. II.
3nomanosa. - M.: BUHOM. Jlabopatopust 3Hanuii, 2011. - 400 c.



https://biblio-online.ru/book/E947C2AB-776B-4446-8C7F-9B482ECA4276
https://biblio-online.ru/book/E947C2AB-776B-4446-8C7F-9B482ECA4276

3. CasenbeB, U.B. Kypc o6mieit pusuku. B 3 1. Tom 1. Mexanuka. Monexyssipaas pusuka
[DnexTpoHHBIH pecypc]: yuedHOe ocodue / .B. CasenbeB. - DnekTpoH. aaH. - CI16: Jlans, 2018.
- 436 c. - https://e.lanbook.com/book/98245.

4. Uponos, U.E. 3agaun no obmieii ¢pusuke [IIeKTpoHHBINA pecypc]: yueOHoe mocooue /
N.E. Uponos. - Onekrpon. man. - M.. BUHOM. Jlaboparopust 3Hanuii, 2017. - 434 c. -
https://e.lanbook.com/book/94101.

5.2. llepuoanyeckasi JJuTEpaTYpa

1. XKypHan TexHudeckoi pU3MKM - OJUH U3 CTaperImx (HU3NIeCKUX KypHaioB Poccun.
On 6611 ocHOBaH B 1931 roxy A.®. Nodde u o cBoemMy coiep ka0 ¢ CaMOT0 Havalia CITY KT
aHajorom amepukanckoro Journal of Applied Physics, ocHoBanHOro ogHoBpemMeHHO. C MOMEHTA
OpTraHMU3aINH )KYPHAJIa ero JIUII0 MHOTOKPAaTHO U3MEHSIIOCHh B COOTBETCTBUU C OYPHBIM Pa3BUTHEM
¢u3uku B Hamem Beke. Hecmorps Ha oOpaszoBanme, B ToM umciie u Ha 0Oaze KTD, psnma
CICIUAIM3UPOBAHHBIX ~ JKypHatoB (Pu3umka TBepmoro Ttenma, Du3mka W TEXHHUKA
nonynpoBogHUKOB, [TuceMma B XKT®, Panuorexnuka u anekrponnka, ®usuka miaa3mel, KsantoBas
AJICKTPOHMKA U JP.) BCE pa3/Iebl COBPEMEHHON MPUKIATHOW (PU3UKH, KOTOPBIM ITOCBSIICHBI 3TH
JKYpHAIIbI, HAXOAT oTpaxkeHue U Ha crpanunax KT®d. TpaauunoHHBIM AJIS KypHaia sSBIsSETCS
pasgen Teopernueckas u MareMaTHueckas (Qu3MKa. 3HAYUTEIBHOE MECTO  yICNsAeTCs
UCCIICIOBAHUSIM (DU3UKHU TOBEPXHOCTH, AaTOMHOM W MOJEKYISApHOW (U3HKe, pa3TUYHBIM
cBoiicTBaM MaTepuanoB. CHCTEeMaTHYECKH ITyOJIUKYIOTCS PE3YJIbTaThl pabOT IO CO3JJaHUIO HOBBIX
npruOOPOB U PA3BUTHIO METOAUKHU (PU3NYECKOTO IKCIIEPUMEHTA.

5.3. HHTepHeT-pecypchl, B TOM 4YHCJe COBpeMeHHble TpodeccHOHATbHBIE 0a3bl
JAHHBIX U I/IH(l)OpMaIH/IOHHI)Ie CIIPaBOYHBIC CHCTEMbI

JIeKTPOHHO-0u0MoTeuHbIe cuctemMsbl (IBC):

1. DBC «FOPAUT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAWH» www.hiblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst nuznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexrponnas oudnuorexa (H2bB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HayYHbIX )KypHaAJIOB Ha Poccniickoit
atdopme HaydHbIX )xypHatoB HOUKOH http://archive.neicon.ru
7. HaumonanmpHass »ieKTpoHHass OuOnwoTeka (JAOCTym K DJIEKTPOHHOW OMONHMOTEKe
nuccepraiuii Poccuiickoit rocynapcrsennoii oubmuorexu (PI'B) https://rusneb.ru/
8. Dmnextponnas koymekmus Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Springer eBooks: https://link.springer.com/

agkrwnE

Pecypcbl cBOOOIHOTO 1OCTYHA:
1. AmepuKaHCKas naTeHTHas 0as3a JaHHbBIX hitp://www.uspto.gov/patft/
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2. TlonHble TEKCTHI KaHAACKUX aucceprarmii http://www.nlc-bnc.ca/thesescanada/

3. KubGepJlenunka (http://cyberleninka.ru/);

4. HWnadopmanmonnas cuctema "EquHoe oKHO 0CTyIma K oOpa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/;

5. EnwmHas kosuteknus nudpoBsIx 00pa3oBaTeIbHBIX pecypcos http://school-
collection.edu.ru/ .

Co0OcTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAIMOHHbIE PecypChl

KyoI'Y:

1. Cpena moayabHOTO auHamuueckoro o0yuenus http://moodle.kubsu.ru

2. baza y4eOHBIX IUTAHOB, YUEOHO-METOIMYECKUX KOMIUICKCOB, ITyOIHKAIMIA 1
koHpepenmmii http://mschool.kubsu.ru/

3. bubnuoreka nHPpOPMAIMOHHBIX peCypcoB Kadeapbl HHGOPMAITMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBII apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

6. MeTonnueckne yKazaHus J1Jis1 00y4arolUXCs M0 0CBOEHUIO M CUMIIJIMHBI (MOYJIs1)

VYcnemHoe u3yyeHHe IUCUUIUIMHBI «DHU3MYECKHE CBOWCTBA BEIIECTB» TpeOdyeT oOT
CTYJIEHTOB PETYISIPHOTO TMOCEHICHUS JEKUWH, a TakKe aKTUBHOM pabOThl HA MPAKTUYECKHX
3aHATHUSX, BBIIIOJHEHUSI TECTOBBIX MPOBEPOUYHBIX PA0OT, BHIMOJIHEHUS U 3aIIUTHI JJAOOPATOPHBIX
paboT, 03HAKOMJICHHS] C OCHOBHOM U JIOTIOJHUTEIHHOM PEKOMEHIYEMOM JTUTEPaTypOH.

IIpy NOATrOTOBKE K JIEKIIMOHHOMY 3aHSATHUIO CTYJIEHTaM PEKOMEHAYeTCsl:

1) mpocMOTpeTh 3amucH MPEbIAyHIeH JIEKIMHM U BOCCTAHOBUTH B TMaMSTH paHee
W3Y4YEHHBIN MaTepHall;

2) 0eryo MPOCMOTPETh MaTepuai MPEACTOSINEH JIEKIMU, C LENbI0 JYYIIero yCBOCHHS
HOBOT'O MaTepuaa,

3) caMOCTOSTEIBHO MPOPabOTaTh OTACIbHBIC (PPArMEHTHI TEMBI MPOIILION JCKIIMH, eCIIN
3TO HEOOXO0IUMO.

[Ipu KOHCIEKTHPOBAHUU JIEKIIMOHHOT'O MaTepHalia CTYJIEHTaM HYKHO CTPEMUTBHCA KPaTKo,
CXEMaTUYHO, IOCJIEOBATEIbHO U JIOTUYHO (PUKCHUPOBATH OCHOBHBIE IOJOXEHHS, BBIBOJBI,
0000m1eHust U (GOpMYIMPOBKH, HE MBITASICh 3alMCaTh BECh MpENoJaBaeMblii MaTepuan cjIoBO B
CJIOBO.

CaMmocTtosiTenbHass paboTa Hapsy ¢ ayAUTOPHOM MPEACTaBISET OAHY M3 BaKHEUIINX
dbopm yuebHOTro mporecca. CamocTosTenbHast padoTa — 3TO IUIaHUpyeMasi paboTa CTYJEHTOB,
BBINOJIHSIEMAsl MO 3aJaHHI0 M MPU METOAMYECKOM PYKOBOJCTBE MpernojaBaTensi, HO 0e3 ero
HernocpeAcTBeHHOro ydactus. CamocTodrenbHass paboTa MpeAHa3Hau€Ha HE TOJIBKO s
OBJIAJICHUS TIPECTABICHHON AUCIUIIMHON, HO U JUIS OPMHUPOBAHUS HABBIKOB pabOTHI BOOOIIIE,
B y4eOHOH, Hay4dyHOU, MpodhecCHOHATBHON NeATeTbHOCTH, CIIOCOOHOCTH MPHUHUMATh Ha ce0s
OTBETCTBEHHOCTb, CAMOCTOSITEIILHO PEIIaTh BO3HUKAIOIIUE MPOOJIEMbl, HAXOAUTh NPaBUIIbHbIC
pelIeHus u T. 1.

B ocBoeHun AMCHMIUIMHBI MHBAIUAAMHU U JULIAMU C OTPAHMYEHHBIMH BO3MOXXHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyalbHas ydeOHas paboTa (KOHCYJIbTAallMHM) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuara.

WnnuBuayanbHble KOHCYJIbTAIMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM MHIWBUYAIN3allUU O0YYE€HUS U YCTAHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXJIy TpernojaBaTeieM W O00yJaroIlMMCS WHBAJIWJIOM WM JIMIOM C OrpPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

7. MaTrepuajibHO-TEXHUYECKOe o0ecnedeHne 1o JUCHUILIHHE (MOAYJII0)

HammeHnoBanne crientuambHBIX OCHAaIIEeHHOCTH CTEIHABHBIX [lepeyeHp MUIICH3NOHHOTO
TOMEIIEHUN TIOMEIEHU N MIPOTPAMMHOTO 00eCTICUCHUS



http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

VYuebOnbie ayIuTOpUU JUISL
MIPOBEJCHUS 3aHATHH JIEKIIHOHHOTO
THUIIA

MebGenb: yueOHas Mebenb
TexHHYECKHE CPEICTBA OOYUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEP

Microsoft Windows;
Microsoft Office

VuebOHble s
MPOBECHUS 3aHATUN
CEMHUHAPCKOT0 THIIA, TPYIIOBBIX U

ayJUTOPHU

Meobernb: yuebHas MeOenb
TexXHUYIECKHE CPEICTBA O0YUCHHUSL:
9KpaH, IPOEKTOP, KOMIIBIOTED

Microsoft Windows;
Microsoft Office

(BBITTOJTHEHHUST KYPCOBBIX paboT)

WHIMBHIYAIbHBIX  KOHCYJIbTalUH,

TEKYILEro KOHTPOJIS u

POMEXYTOYHOU aTTeCTaluH

VYueOHbIe ayIUTOPHA s | JlabopatopHbie pabOTH HE IPEIYCMOTPEHBI YIeOHBIM TUTAHOM
MIPOBEICHUS JTA0OPATOPHBIX paboT.

VY4aeOHbIe ayIUTOpHA s | Kypcosas pabota He mpeaycMOTpeHa YIeOHBIM ILIAHOM.
KypCcOBOTO HPOSKTHPOBAHHUS

Jlist

CaMOCTOSITEILHOMN

paboTel  00ydYaroImUXCs

npeaAyCMOTPCHBI

IIOMCIICHU A,

YKOMILJIEKTOBAHHBIE CIIEIUATN3UPOBAHHON MEOEb0, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOM C
BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTu «HTepHeT» U obecrneueHueM J0CTymna B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pPa30BaTEIBHYIO CPEly YHUBEPCHTETA.

HaunmeHoBaHue TOMEIIEHUN 19
CaMOCTOSTETFHON pabOTHI
oby4aromuxcs

OcHaIllEeHHOCTb MOMEIEHUN I
CaMOCTOSTENIEHON pabOTHI
oby4Jarmuxcs

HepequL JIMICH3UOHHOT O
IpOorpaMMHOTO obecreyeHus

ITomeleHre s caMOCTOSATEIBHOMN
paboTel 00yyaronuxcs (YUTaaIbHbINH
3ax HayuHo# Oubnnoteku)

MebGenb: yueOHas Mebeb
Kommnexkt  crnenmann3upoBaHHOMN
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEPHAsS
TEXHUKaA C IIOAKJIFOUECHUEM K
UH(OPMALMOHHO-
KOMMYHHKAIIHOHHON
«/HTEpHET» MW JOCTYyIIOM B
9JIEKTPOHHYI  HMH(OpPMaIHOHHO-
00pa3oBaTeIbHYI0 cpeny
00pa3oBaTeJbHONM  OpraHU3aLuH,
BeO-KaMepbl, KOMMYHHKALIMOHHOE
obopymoBanue, oOecrneunBaroIee
J0CTyn K CEeTHU HUHTCPHET
(mpoBoaHOE COEIIMHEHHE U
0ecrpoBOJTHOE  COEIWHEHUE  TI0
texuosorun Wi-Fi)

CETHU

Microsoft Windows;
Microsoft Office

ITomemenue g caMOCTOATENbHON
paboTsl oOyuaroruxcst (ayn.
401C)

Mebenb: yueOHast mebernb
Kommnext  cnenmann3upoBaHHON
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
O6opyznoBanue: KOMITBIOTEpHAs
TEXHHKa C TOAKIIOUCHHEM K
nH}opMannoHHoO-
KOMMYHUKaIIMOHHOH
«MHTepHeT» W OOCTyNOM B
9MEKTPOHHYI0  MH(OPMAIMOHHO-
00pa3oBaTEIHHYIO cpexmy
o0pa3oBaTeNbHON  OpraHM3aLNH,
BeO-KamMepbl, KOMMYHHKaI[IOHHOE
obopymoBaHue, oOecTeuynBaroIee
JOCTYI K  CeTH  WHTEpHeT
(mpoBogHOE COE/INHEHUE u
0ecrpoBOJIHOE  COCIUHEHHE 10
texunosorun Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office




