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Bokckuil ONIMTEXHUYECKU HHCTUTYT
(dunmain) dhenepanbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00Pa30BATEIHHOTO YUPEXKICHUS
BBICIIIEr0 0Opa3zoBaHus «Boirorpaackuii rocyJapCTBEHHBIM TEXHUUYECKUN YHUBEPCUTET

Beuepnuii pakyabTer

YTBEPXJEHO

Beuepnuii dpakynsrer
Hexan Jlammmuaa C.B.
31.08.2022 r.

Du3uKa NOJUMEPOB

paboyas nporpaMma JUCHUILIAHBI (MOJTYJIs, IPAKTUKH )
3axpernieHa 3a kadenpoit XuMHYecKasi TEXHOJIOTHsl MOJIMMEPOB U NPOMbILIVICHHAS KOJIOT Ul

Y4eOHbli man 1o HarnpasieHuto 18.03.01- Xumudeckast TEXHOJIOTUS
pod s - XUMHYECKHN WHKHHAPHUHT U IH(POBBIE TEXHOJIOTHU

Ipodmnns XuMHYeCKHii HHKUHHUPUHT U HU(POBbIe TEXHOJIOTUH
Ksanuduxanms OaxasaBp
Cpoxk o0ydeHus 3 roaa 6 mecsineB
WuavBuayanbHbli 1U1aH Ha 0a3e cpeHero npogecCHOHAIBLHOI0 00Pa30BAHNUS
YckopenHnoe o0ydeHue Ha 6a3e CIIO
®opma 00yueHus 3ao1Hasd OO0mast Tpy10eMKOCTh 8 3ET
Buns! koHTpOIA B JK3aMEHBI 5
ceMecTpax:
Cemectp(Kypc.Homep cemectpa Ha 5@3.1) | Hroro
Kypee)
VIT | TIIT | YIT | TIIT
Jlexrun 8 8 8 8
[IpakTuueckue
JlabopaTopHsbie 12 1212 | 12
Hroro ayn. 24 124 | 24 | 24
KonraktHas pabora 24 | 24 | 24 | 24
Cam. pabota 260 [ 260 | 260 | 260
Yacsl Ha KOHTPOJIb 4 4 4 4
[IpakTuyeckas moAroToBKa 0 0 0 0
HWTOoro Tpy10eMKOCTh B Yacax 2881288 0 | O




JINCT OJIOBPEHUSA U COTJTIACOBAHUS PABOYEN ITPOTPAMMBI

Pa3paboTunk(1) mporpaMmBbI:

npodeccop, A.T.H., HoBommomsuesa O.M.

Pertenzent(s1):

(IIpY HAJIMYUHN)
0.m.H., IIpogheccop, Kabnog B.®.

PabGouas nporpaMMa AUCHUIIMHBI (MOIYJIS, IPAKTUKH)
Du3uKa NoJIUMeEpoB

paspaborana B coorBerctBuu ¢ ®T'OC BO:

®DenepanbHBIN rocy1apCTBEHHBIH 00pa30BaTENBHBIN CTAaHIAPT BEICIIEro 00pa30BaHuUs - OaKaJaBpHAaT 110 HAIPABIICHHUIO IIOTOTOBKHI
18.03.01 Xummueckas TexHonorus (mpuka3z MunoopHayku Poccun ot 07.08.2020 1. Ne 922)

COCTaBJIeHa HA OCHOBAaHHUU Y4eOHOTO TUIaHA!

o HarpasieHuto 18.03.01- Xumuueckast TEXHOJIOTUS

npouib - XUMAYECKUN HMHXUHUPUHT U HUPPOBBIE TEXHOIOTUH
IIpoduins: XuMu4eckuit HHXUHUPUHT U HU(PPOBBIE TEXHOIOTUH

YTBEPXKIEHHOTO Y4EHBIM COBETOM By3a oT 31.08.2022 mporokon Ne 1.

Pabouas nporpamma og00peHa Ha 3acefaHuu Kadeapsr:
XUMHU€ecKast TEXHOJIOTHUSI TIOJIMMEPOB ¥ POMBILITICHHAS SKOJIOT ST
3aB. xadenpoii, 1.1.H. HoBomombiieBa O.M.

COITIACOBAHO:

Beuepnwmii paxynsrer

IIpencenarens HMC daxynbrera Jlanmmuna C.B.

ITpotokon 3acenanns HMC ¢akynsrera Ne 1 ot 31.08.2022 T.

PaGovas mporpamMma TUCITUTUIMHBI (MO IS, IPAKTHKK ) akTyanuzupoBana 31.08.2023



1. HEJIM ¥ 3AJAYY OCBOEHMUS JUCIHUIIJIMHBI (MOAYJISA, IPAKTUKNA).

B THUIT ITPAKTUKH. CIT b 1 ®OPMA (POPMbI EE ITPOBEJIEHUA
(hopMupOBaHHUE CUCTEMBI 3HAHUI 0 XMMUUECKOM CTPOCHUH, CTPYKType(MOJIEKYIIPHOH, HAAMOIEKYIISIPHOIT), PU3UKO-
XUMHUYECKUX CBOMCTBAX MOJIMMEPOB U B3aHMOCBS3U CBOMCTB C XUMHYECKUM CTPOECHHUEM M CTPYKTYPOH MOJINMEPOB;

(hopMHpOBaHUE CUCTEMBI 3HAHUI O TIONIUMEpaX, Kak 00 OCHOBE OJIMMEPHBIX KOHCTPYKUHOHHBIX MaTepuaiios (IIKM), o
BBITIOJIHSAEMBIX TTOJIMMepamMu QyHKIHAX B coctaBe [IKM, crenuanbHbIX TpeOOBaHUAX K HUM, O B3aUMOCBSI3H CBOWCTB ITOJINMEPOB
C KOMIDTEKCOM (pr3muecknx/Gpu3nKo-MeXaHHIeCKIX CBOMCTB M3/ICNINI Ha NX OCHOBE.

3amaun:

- U3Y4UTh (PU3HYECKHE U MEXaHUUECKUE CBOWCTBA MOTMMEPOB (aMOP(HBIX M KPUCTATUTMIECKUX, UX PACTBOPOB U PACINIAaBOB) B
CBSI3U C UX CTPYKTYPOH, XUMHYECKOH NPUPOIOH U (PU3HUECKIMH COCTOSHUSIMU;

- U3y4YUTh OCHOBHBIE PEAKIUHU ITOIMMEPOB  BO3MOXHOCTH MX CTAOMIU3aLUH, XUMUIECKON U (pU3ndecKol MoauduKauu it
TIOJTy4EHHUS] HOBOTO KOMILIIEKCA CBOKMCTB, B TOM YHCJIC IIyTEM CIIMBaHUS MaKPOMOJIEKYI M (POPMHUPOBAHHUS CETUATHIX CTPYKTYP;

- UI3YyYHUTb OCHOBHBLIC (1)I/ISI/I‘ICCKI/IC u (I)I/I3I/IKO-XI/IMI/I‘{€CKI/I€ METObI aHaJIu3a MMOJIMMEPOB U MECTOAUKHU UX IMTPOBECACHUS.

2. MECTO JUCIIMIIJIMHBI MO QY JIA, ITIPAKTUKH) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBI

ukn (pasnen) OIT: | 51.B

2.1 | TpeOoBaHuA K MpeIBAPUTEIBHON MOATOTOBKE 00Y4aKOIIErocs:

2.1.1 | Xumus 6HomonTumMepoB

2.1.2 | XumMusi TonuMepoB

2.1.3 | AnanuTndeckast XUMHS U (DH3UKO-XUMHUYECKUE METOBI aHATH3a

2.1.4 | Beenenue B XT nonumepon

2.1.5 | Oprannyeckasi XuMus

2.1.6 | ®u3nueckas XUMHUS

2.1.7 | O06miast u HeopraHuyeckast XUMHUs

2.2 | JucuumiivHbl (MOAYJIM) M NPAKTHKH, JJIs1 KOTOPBIX OCBOEHHE JAHHOI JMCHUIIIMHBI (MOYJI51) HE00X0AUMO KaK
npeauecTByloee:

2.2.1 [ [IpousBoAcTBeHHAs MPAaKTUKA: TEXHOIOTHYECKas (IPOEKTHO-KOHCTPYKTOPCKAsT) MPAKTHUKa

2.2.2 | BeimmoHeHHE BBITYCKHOM KBaTH(UKAIMOHHOH paboThl OakataBpa

2.2.3 [ O0mas TeXHOIOTHS OIMMEPHBIX MaTEepHAIOB

2.2.4 | ®u3nKo-XUMHYECKHE OCHOBHI IiepepadoTk BMC

2.2.5 [ [lepepaboTKa TEPMO- H PEAKTOILIACTOB

2.2.6 | [ToarotoBka K mporeaype 3alIUThI U 3alUTa BRITYCKHON KBATH(PUKAIMOHHON paboThI

2.2.7 | Xumust OuomoanMepoB

3. KOMIIETEHIIMH OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUSI JUCIIATLIMHBI
(MOZYJIsl, HIPAKTHUKH)

ITIK-1.2: YMeeT aHAIM3UPOBATD, CHCTEMATH3MPOBATh M YCBAHBATh I1ePel0BOii ONBIT pelieHus 3a1a4 B 00/1acTH
NPOU3BOJCTBA U NePepadoTKHU MOJMMEPHBIX H KOMIIO3ULIMOHHBIX MATEPHAJIOB




Pesynbrate! 06yuenus: 3HATD:

crienuuKy (HU3NUECKUX CBOICTB HOJMMEPOB, 00ECIEUNBAIONIMX BO3MOXKHOCTh MX ITMPOKOTO IPUMEHEHNUS B Pa3iIMYHBIX 00IacTsIX
COBPEMEHHOM TEXHHUKH U B OBITY;

COBPEMEHHBIE TIPEICTABICHNS O CTPOCHNH, aTPeraTHBIX, (Pa30BBIX U (HI3UIECKUX COCTOSHHSAX MOIMMEPOB;

TEOPETHYECKHE OCHOBBI M IIPHHIUIIBI IPOBEACHUS QU3MIECKHUX U (PU3NKO-XUMHUIECKHX METOJIOB aHAJIN3a [OJIUMEPOB.

YMETh:

NPUMEHATh 3HAHHWE 3aKOHOB, KOTOBIM ITOJYMHSCTCS ITOBEACHHE ITOJUMEPOB, NX PACTBOPOB U PacIUIaBOB B PA3IMUHBIX YCIOBHIX
SKCILTyaTalUH, JUIS BIOOpa THIIOB IOJIMMEPOB AJIS M3AENuUil C 3aJaHHBIM KOMIIJIEKCOM CBOMHCTB;

HPOBOJIUTH CTaHAAPTHBIC 1a00PATOPHbIEC UCIIBITAHUS OJMMEPOB, HX PACTBOPOB M PacIUIaBOB, MOJINMEPHBIX KOMIIO3HIIHUH;
NPUMEHATh 3HAHHWE CBOWCT MOJIMMEPOB U ITOJIMMEPHBIX MATEPHAIOB Ha MX OCHOBE JUIS BRIOOPA THITOB TIOIMMEPOB IS M3/ICNHIT C
3aJJaHHBIM KOMILIEKCOM CBOHCTB.

BJIAHETS:

HaBBIKAMH IIPUMEHEHHSI OCHOBHBIX 3aKOHOB, KOTOPBIM MOAYMHSCTCS MOBEACHNE TTOIMMEPOB A1 BBIOOPA THIIOB ITOJIMMEPOB JUIS
W37eNUH ¢ 3aJaHHBIM KOMIUIEKCOM CBOHCTB;

HaBBIKAMH MIPOBEJCHIUS KOMIUICKCHBIX UCCIEIOBAHUH MOINMEPOB, aHAIN3A TTOIYIEHHBIX PE3yIbTAaTOB.

HaBBIKAMH LIEJICHANPABICHHOTO N3MEHEHNS (PU3MYECKUX M APYTHX SKCIUTYaTAllMOHHBIX CBOWCTB IOJIMMEPOB JUIS CO3AAHMS H3ACIHN
C 3aJJaHHBIM KOMIUIEKCOM CBOHCTB

4. CTPYKTYPA, COAEP)KAHUE U ®OPMBI KOHTPOJIA JTUCHUIIJIMHBI (MOAYJIA, TIPAKTUKH)

Kon HaumeHnoBaHue pa3aesioB ¥ TeM /BUJ 3aHATHUS/ Cemectp / | Yacos | Kommnerenn ®opma
3aHATHA Kypc HH KOHTPOJISI

ne

cpencTBa)

Paznen 1. BBEJJIEHUE

1.1 dusnyecKkre NpeCTaBIeHU 0 MAaKPOMOJIEKYJIaX B PacTBOPE. 5 0.25 TIK-1.2
Moperns uneansHol nermu. /JIex/

Pazpen 2. IOJIMMEPHAS HEIIb C OFbEMHBIMH

B3AUMOJIEACTBUSMHU

2.1 Ipo6rema uckaroueHHOr0 00bemMa. Habyxanue u xommarnc 5 0.25 IIK-1.2
MOJIUMEpHO# 1ienu. /JIek/

2.2 OcobeHHOoCTH HaOyXaHUsI U pacTBOpeHHs moaumepoB /TIp/ 5 0.5

Pazpen 3. IOJIUMIJIEKTPOJINTBI

3.1 BnusiHue 21eKTpocTaTHYeCKUX B3aUMOJCHCTBUIA Ha 5 0.5 TIK-1.2
KoH(popMaruio 1erneii. Cradble ¥ CHITbHBIC TIOTAAJICKTPOIUTHI.
Hommampomurer. /JIex/

Paznen 4. TEPMOINHAMMKA U ®A30BBIE
PABHOBECHUSA B CUCTEME ITOJIMMEP-
PACTBOPHUTEJIb

4.1 KoHueHTpamoHHble peKUMBbI TOJTUMEPHBIX PACTBOPOB. 5 0.5 [K-1.2
TepmoanHamMuKa pa30aBIeHHBIX pacTBOpoB. KommnuraTuBHEE
CBOICTBA. YIIPYroe CBETOPACCESIHUE B IOTUMEPHBIX PACTBOPaxX.
Teopus @nopu-Xarruaca. CBOOOAHAS SHEPTHS CUCTEMBI TOJIUMEP
- pactBopuTenb. Pa30BbIe AUATPAMMBI CHCTEM TTOJIIMEp-
pactBoputens. [lomumepnsie remu.  /JIex/

4.2 ®Da30Bble pABHOBECHS B CCTEME IIONIUMED -PACTBOPUTED. 5 0.5 [K-1.2
Tepmoannamuka pactBopenus /TIp/

Paznen 5. IMHAMMWKA ITIOJIMMEPHOM LOEIIN B
PACTBOPE

5.1 JlnHaMyka MaKpoMOJIEKyJT B pa30aBIeHHBIX pacTBOpaX, MOJEIb 5 0.5 TIK-1.2
3umma, nuddy3us, BI3KOCTb, CEAUMEHTAIN. Bs3koynpyrocts
KOHIIEHTPUPOBAHHBIX PacTBOpoB. Peosorus pacTBopos
monrmepoB. /JIex/

5.2 Mertons! onpeseneHus pa3MepoB MaKpOMOJIEKYJI. AMHAMUKA 5 0.5 [K-1.2
MaKpOMOJIEKYJ B KOHLIEHTPHUPOBAaHHBIX PACTBOPAX M paciijiaBax,
MoJIeNb pay3a, Moaenb Jlos- DnBapaca, MOAETb CETKH
¢dusmueckux cpszeit. /JIex/

53 Bsi3kocTh, BUBI BI3KOCTH pacTBOpoB. CIIOCOBI omnpeneieHus 5 1 [K-1.2
Bsskoct /IIp/

Paznen 6. CMECH ITIOJIMMEPOB B PACTBOPAX

(HaumeHoBaH

OLCHOYHOI'0




6.1

BsaumMozneiicTBue OJIUMEPOB U HU3KOMOJIEKYIPHBIX COCAHMHEHUH
B pactBope. /Jlex/

0.5

IK-1.2

Paznen 7. BBAMUMOJEUCTBUE MIOJIMMEPOB C
JUCIHHEPCUSMU

7.1

Ancop0rust monumepoB. Cteprdeckast CTaOMITH3aIS,
(brokynsaus aucnepcuii. Jlucnepcun NoaMMepoB, JaTekchl. /Jlek/

0.5

TIK-1.2

Paznen 8. MosekyasipHasi Macca MOJIHMEPOB M MOJIEKYJISIPHO-
MaccoBoe pacnpeneaenune (MMP)

8.1

IMomunucnepcHocTs MoauMepoB. CpeaHeInCIIoBas 1
cpeqHeMaccoBast MONEKyIISIpHAs Macca HomuMepoB. CriocoOs!
OIIpeeNICHUs] MOJIEKYJISIPHBIX Macc oauMepoB. /JIek/

0.5

IK-1.2

8.2

OrmnpeneneHre MOJIIEKYIISIPHONW MACChI TOJIMMEpPa
BHCKO3MMETPUIECKAM MeToioM /J1ab/

IK-1.2

Pazgen 9. I'ubkocThb neneii noJuMepos

9.1

BHyTpeHHee BpamieHne B MOJIeKynax. JHepreTHIecKuit 6apbep
BHYTpeHHero BpamieHus. [loasatie koHpopmanun. Kinnernaeckue
XapaKTepUCTUKU THOKOCTH. CBA3b THOKOCTH MaKPOMOIIEKYII C UX
XMMHYECKUM CTpoeHHeM. DaKTOphI BIMAIOMINE Ha THOKOCTD
peaybHBIX IeTel mommMepos. /JIex/

0.5

IK-1.2

Paznen 10. IlonsiTue HaAMOJIEKYJISAPHOIl CTPYKTYPBI NOJTUMepa

10.1

HaamonekynsipHast cTpyKTypa aMOpGHBIX U KPUCTAIUTMISCKUAX
MOIMMEPOB. Me30MEpHOE COCTOSIHUE MOTMMEPOB, KHUIKUE
kpucramisl. /Jlex/

0.5

IK-1.2

10.2

Hanmonexyssipabie cTpyKTypbI onumepos /T1p/

0.5

IK-1.2

Pazznen 11. ®a3oBble 1 pu3HIECKHE COCTOSIHHS MOJTUMEPOB

AMOp(dHOE COCTOSTHHE MTOTUMEPOB, 3aBUCUMOCTh
neOpMaIOHHBIX XapaKTEePHCTHUK MOJIUMEPa OT TeMITepaTyphl,
TepMoMexaHn4Ieckue KpuBble. CTek000pa3Hoe,
BA3KO2IACTUYIECKOE U BSI3KOTEKyUee COCTOSHHE MOoIMMepoB. /JIek/

0.5

IK-1.2

11.2

OrmnpeneneHre TeMIepaTyp CTEKIOBAHUS U TEKYYECTH
noumepa /J1a6/

IIK-1.2

Pa3nen 12. PacTBOpbI M cMecH MOJIMMEPOB

12.1

TepmoarHaAMHKa IPOIIECCOB HAOyXaHUS M PaCTBOPCHHS
nonrMepoB. ©a30Boe paBHOBECHE B CHCTEME TTOJIFIMeEp-
pactBopuTesb. ['enu u CTyHH, IIACTU(GUIUPOBAHHBIC CHCTEMBI.
Db dexT miacTudukamu U ero Mexanuzm. COBMECTUMOCTD
TTOJIMMEPOB, CMECH MOIMUMepoB. /JIex/

0.5

IK-1.2

12.2

Omnpenenenue cpeHeil MOJIEKYJIISIPHOI MacChl CIIMTOTO MOJIMMEpa
(Mc) meromoM paBHOBecHOTO HaOyxaHus /J1ab/

IK-1.2

Paznen 13. PerakcanuoHHbIe CBOCTBA M0JIMMEPOB

13.1

IlonsaTue penakcauuu. Ilpupona penakcaluOHHBIX SIBICHUI B
nonumepax. IlomsydecTs. SIBIeHnEe MEXaHUUECKOTO THCTEPE3UCa.
VYHpoleHHble MEXaHUYECKHE MOJIENH BA3KOYIIPYTOro

nonumepa. /JIex/

0.5

[K-1.2

13.2

MeTo/bl HCCIIeI0BaHUS PellaKcalii, KpUBbIe ieopManus-BpeMs,
nedopmarnus-Hanpsokerne. /IIp/

IIK-1.2

Pa3nen 14. MexaHu4eckue CBOHCTBA NMOJTUMEPOB

14.1

[TpoYHOCTH U MEXaHUYECKOE Pa3PYIICHHE HOIUMEPOB.
JoaroBe4HOCTb, QIIYKTYal[MOHHAS TEOPHS IPOYHOCTH.
JehopMarioHHBIe CBOMCTBA CTEKIIO00PA3HEIX MTOJIUMEPOB,
SIBIICHHE BBIHYKICHHOW JIACTHYHOCTH. XPYIIKOE H IIIACTHIECKOE
paspyleHre noauMepoB. JehopMannoHHbIe KpUBEIE aMOP(BHBIX,
KPHCTAJUTMIECKUX M KPUCTAIUTH3YIOMMXCS TOMUMepoB. /JIex/

0.25

IIK-1.2

Pasnen 15. Tepmuueckasi 1 TEPMOOKHCINTEIbHAS 1eCTPYKIUSI
N0JIMMEPOB

15.1

Omnpenenenue TeMIepaTypbl pa3iokeHus noauMepos /J1ab/

IIK-1.2




15.2

IloHsATHE TEPMOCTOMKOCTH U TEILIOCTOMKOCTH IIOJMMEPOB. 5 0.25 IK-1.2
Tepmudeckast 1eCTPyKIHUS B TIIABHBIX U OOKOBBIX LICIISAX, THIIBI
MIpOTeKaroMmMuX peaknnii. TepMoOKHuCIUTeNbHAS AeCTPYKITHS,
OCHOBHBIE PEAKIINH, MEXaHU3M Pa3phIBa MOJICKYISIPHBIX LeTIeil.
CrapeHue NoJIMMepOB, UHTHOUTOPBI, AaHTHOKCHIAHTEI.
TepmorpaBumerpudeckne uccnenoBanus. /Jlex/

Paznen 16. Tenuiopusuueckne u 31eKTpUYECKHe CBOHCTBA
NMOJIMMEpPOB

16.1

TennoeMKoCcTh, TEIUIOIPOBOIHOCTh, TEMIIEPATYPOIPOBOHOCTb, 5 0.5 TIK-1.2
TEIJIOBOE PacCIIUpeHne NonuMepoB. /JIex/

16.2

OCHOBHBIE METO/IbI TEOPETHUYECKOTO OIPEIEICHUS TEINIOEMKOCTH, 5 0.5 [IK-1.2
TETUIONPOBOAHOCTH M TEMITEPATYPOIIPOBOIHOCTH ITOTUMEPHBIX
xommozutmii /TIp/

16.3

OnexTponpoBoasIme noauMeps!. [lonumepHbIe oIy IpOBOJHUKH 5 0.5 IIK-1.2
U AUJIEKTPUKH. /JIex/

Pa3nen 17. CamocTosiTesibHas padoTa

17.1

BerInonHeHre KOHTPOJIbHOM padoTsl /Cp/ 5 60 TIK-1.2

17.2

ITonroroBka K BBINOJIEHHUIO H OTYETY Ja00OpPaTOPHBIX U 5 130 TIK-1.2
npakTHYeckux padot /Cp/

Paznen 18. IlpomexyTouHasi aTrecTanus M0 UTOraM OCBOEHUS
JUCHHITUHBI

18.1

IloaroroBka K MpoOMeEKyTOYHOH aTTECTALUU 110 UTOraM OCBOCHHUS 5 70 TIK-1.2
qucuIuinHb (Jk3ameny) /Cp/

18.2

IIpoMexyTouHas aTTecTalus Mo UTOraM OCBOCHHS 5 4 [K-1.2
IHUCHUINIAHEI /DK3aMeH/

[Mpumeuanne. @opmsl KOHTpOISL: DK — dK3aMeH, K- koHTpobHas padora, Ko- konTponsHEI onpoc, C3- cemecTpoBoe 3aganue, 3-3auer, OI1
-OTYeT 10 NPAKTUKE.

5. ®OHJI OHEHOYHbBIX CPEJICTB

OLeHOYHBIE CPEACTBA IUIAHHPYEMBIX PpE3yJIbTAaTOB OOYYCHHUsI IPEACTaBICHBI B BHAE (GOHHOB oueHouHbIX cpencts (POC),
pa3pabOTaHHBIX B COOTBETCTBHM C JIOKAJIGHBIM HOPMAaTHBHBIM akToM yHEHBepcurera. ®OC MokeT OBITH TpEACTaBICH B
IIpunoxennu x pabodeit mporpamme.

KoHTpomnbHbIe BONPOCH! 115 TPOBEAEHHS TEKYLIETO KOHTPOJISI U IPOMEXKYTOUYHOM aTTECTALlUK 10 UTOraM OCBOSHUS TUCHUILIHHBIL:
Kommext BorpocoB onieHouHoro cpeacrsa Komtoksuym Nel

RN

10.
11.
12.
13.
14.
15.
16.
17.

®daxTopsl, onpenensomue ¢usmdeckue cBoiictea BMC
[ToBOpOTHO-M30MEPHBIN U TEPCUCTEHTHBIA MEXaHU3MbI THOKOCTHUILIETTH

Monenb uaeanbHON ((haHTOMHO#N )IenH

Mopens nenu ¢ 00beMHBIMUB3aHUMOICHCTBUSIMI

Jnuna cermenraKyna

Paguyc mnepunuRg

XapaxkTepHbIii 00beM KiryOkaVk

[TorenumnanJlennapa-Jl>xonca

CnocoOHOCTh JIMHEWHBIX U Pa3BETBICHHBIX MOJMMEPOB K pacTBopeHutro BHMC
®dakTOpHl, BIUAIONINE HA CIIOCOOHOCTH ITOJIMMEPOB K 00pa30BaHHIOPACTBOPOB
[pukmagHOE 3HaYEHHE CIIOCOOHOCTH ITOIMMEPOB KPAaCTBOPEHHUIO
IMnacTuumupoBaHHBIETONNMEPHI

Cnoco0Obl BBeJIeHHs TIIACTH(HHUKATOpa BIIOINMEDPHI

MexaHu3M IUIaCTU(HUKAINH TTOJSPHBIX TOIUMepoBIKypKoBa

MexaHu3M IacTU(HUKANNE HEMOJISIPHBIX U CIa00moMsApHBIX nonuMepoB Kapruna n ManuHCKOTO
BHYTpUCTPYKTYpHast H MEXCTPYKTypHAAILIACTUDHKALIUSL

AHTHIIIACTHKALHSA

KommnexT Bonpocos ouenounoro cpeacrsaKomnoxsuym Ne2

SOXNAN WD~

SIBnenue HaOyxaHUs

Kunernka HaOyxaHUS

JlaBnenne HaOyxaHUS

Tennora HaOyxaHus

TenumonuMepoB M COOCTBEHHBIH 00bEM MOIMMEPHON Iienu Vn
Knaccuueckas Teopust pactBopo ®dnopu-Xarruaca U eefoNnyIeHNs
Teopus pa30aBICHHBIXPACTBOPOB

Y coBepIIeHCTBOBaHHAs TEOPUAPACTBOPOB

Teopus Ilpuroxuna

Hogas Teopus®nopu




1. PaBHOBECHOE COCTOSIHHE CHCTEMBIIIONUMEDP-PACTBOPUTEIDL

12. VneanpHble ¥ HEUAEaIbHBIEPACTBOPHI
13. W neanbHbIH-XOpOLIMH-TIOXOHPAaCTBOPUTEID
14. W3MeHeHue TepMOIMHAMUYECKUX [1apaMETPOB IIPH PACTBOPEHUUIIOIUMEPOB

Kommuiekt BonpocoB orieHouHoro cpeactBaKomiokBuym Ne3
CTpyKTypHBIH KPUTEPHil pa3elieHns] pacTBOPOB MOIMMEPOB Ha pa30aBIEHHBIC W KOHIIEHTPHPOBAHHBIE
Pa30aBiieHHBICPACTBOPEI

YMepeHHO KOHLCHTPUPOBAHHBIEPACTBOPHI
KoHIeHTpHpOBaHHBIEPACTBOPHI
XapaKkTepHCTHIECKASBI3KOCTD

PaBHOBECHOE COCTOSIHUE CHCTEMBINOIMMEP-PACTBOPUTEID
VneansHble ¥ HEWACATBHBICPACTBOPHI

3akoHPayins

Ypasuenuel n06ca-/{rorema

10. VYpaBuenuel n606ca-I'enbmrosbiia

11. Teopus perysipHbIX pacTBopoBlmisaedpanma-Ckerdapaa
12. Teopust CTpOro perysipHbIXpacTBOPOB

13. Pemerounas Mozenb U eeOMyLIIeHUS

A ARl

Tunosble 3a1anus oueHouHOro cpeactsa Tect Nol-4
CyecTBYIOT J1Ba MEXaHHU3Ma THOKOCTU LETH:
M3omepHBIil 1 KOHCUCTEHTHBIN
[ToBOpOTHO-M30MEPHBIA U KOHCHUCTEHTHBIHN
W30MepHBIH U EPCUCTEHTHBII
[ToBOpOTHO-M30MEPHBIN U MEPCUCTEHTHBIN
BaxHOl XapakTepuCTHKOW THOKOCTH MaKpOMOJIEKYJ, PACCUUTHIBaeMOi 10 (opmyIe , sBIIeTCS
JlnuHa cermeHTa KyHH
CpenHeKkBaipaTUIHOE PACCTOSHUE MEXKIY KOHLAMH LIENH
Pannyc unepuumn
[Torenuman Jlennapna-/{xonca
IIpouece, mpoucxoasdmuii B ABe cTaanu: oOpa3oBaHHE HaOyXaroIIero reist M MEPexXof B COCTOSHHE MCTHHHOTO PacTBOpA,
Ha3bIBaeTCA
PactBopenunem
PacnnaBnenuem
TepMOOMHAMUYECKON yCTOMYUBOCTBIO
[ToBEpXHOCTHBIM HATSKEHHEM
Bribepure (axkToOphl, BIHAIOIMIAE Ha CIIOCOOHOCTh IOJMMEPOB OOpa3OBBIBATH TOMOTCHHBIE, TEPMOIUHAMHYECKU
YCTOWYHMBBIE CUCTEMBI:

WO RO NI ®E R —
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a. THOKOCTh 1IETIH MouMepa

6. MOJICKYJISIpHAsi Macca IOoIMMepa

B. MOCTHYHBIE XHMHUYECKHE CBS3U

T. TEXHOJIOTUS ()OPMUPOBAHUS INICHOYHBIX MaTepPHAIIOB

. KOHIIEHTpAIUs MOJIUMepa

5. BriGepute BepHBIC yTBEPKICHHS

a. ruOKas LeNb JIerde OTAENSeTCs OT COCeJHEH IeMH IOJ BO3IEHCTBHEM TEIJIOBOTO ABIDKCHUS 3BEHBEB U ITUPQYHIUPYET B
PacTBOPHTEINb MOCIIEJOBATEIbHBIM IIEpEMEIICHHEM 3BEHbEB

6. HallM4ue KPUCTAJUIMYECKOH (GopMbl 00yclaBIMBacT MEHBIINI YPOBEHb MEKMOJIEKYISPHOTO B3aHMMOJACHCTBUS U IO3TOMY
IIPY KOMHATHBIX TEeMIIepaTypax TaKue MOJMMEphI, KaK PABUIIO, PACTBOPSIIOTCSA TaXKe B KUIKOCTSIX, OJM3KIX UM IO TOJIIPHOCTH

B. JuIs OONBIIMHCTBA MOTMMEPOB PACTBOPHMOCTH C MOBBIIICHHEM TEMIIEpaTyphl YMEHBIIACTCS

T. HaJIM4ue Jlake HEeOOJIBIIOTO KOJIMYECTBA IONEPEYHbIX XHUMHUYECKUX CBA3EH MEXIy LEMSMH IpPEMSTCTBYET OTACICHHIO

Lernew Ipyr oT Ipyra 1 nepexory ux B pacTBOp

HOJISIPHBIE TIOJIUMEPBI PACTBOPSIIOTCS. B HEMOJSIPHBIX PAaCTBOPUTEISAX

WneanbHBIMU Ha3bIBAIOTCS PACTBOPBL:

00pa3oBaHHEe KOTOPBIX CONPOBOXIAETCS HYJICBBIM TEIUIOBBIM 3(P(EKTOM | HICaIbHON SHTPOIHEH CMEIIEeHHs
00pa3oBaHHE KOTOPHIX COMPOBOXKIACTCS ITOJOKUTENBHBIM TEIIOBBIM 3(G(QEKTOM U HICANBHOI SHTPONHEH CMEIICHNS
00pa3oBaHHE KOTOPBIX COMPOBOXKIAECTCS OTPHLATENBEIM TEIUIOBBIM 3()(HEKTOM U HMAeaTbHOM DHTPOMUEH CMEIICHUI

@ o O

7. g pacTBOpOB, B KOTOPBIX MOJEKYJIbl KOMIIOHEHTOB OTJIHMYAIOTCA IO pPa3MepaM, BbIpaXKEHUE Ui HM3MEHEHHS
BHYTpPCHHEH 3HEpTUH IPHOOpeTaeT BUA:

OTO0 ypaBHEHHE:

I'mnpnebpanna-Ckergapaa

Ban-nep-Baansca

®nopu-Xarruuca

Cwmomna

B pemerounoit Moieny TPHUHSTHI CIEAYIONINE JOMYIICHHS:

CTPYKTYpa CUMTAETCsl KBAa3UKPUCTAJUIMYECKOM (ONMMKHMN TOPSIOK), YaCTHLBI JKUIKUX KOMIIOHEHTOB M PacTBOPOB

R




HUMEIOT OJHO 1 TO K€ KOOPAWUHAIIMOHHOC YHCIIO Z,

6. BSaI/IMOZ[ef/IICTBI/Ie YUUTBIBACTCA MCEXKAY AaJIbHHUMH MOJICKYJIaMU,

B. MOTEHIIMATBbHAS SHEPTHS pa30uBaeTcs Ha KONeOATENbHYIO U 3BYKOBYIO,

T. Kaxaas MoneKyna 3aHUMACT OAHO MECTO B pemeTKe (CJ’IGI[OBaTeJ'IBHO, MOJIeKy.HBI JOJDKHBI UMCTh OI[I/IHaKOBHﬁ 06’beM nu
(opmy)

KommekT Bompocos oreHoqHOro cpeactsaCobecenobanue Nel-5

(na npumepe OC CobecenoBanue Ne2 )

1. KakoBBI 0COOEHHOCTH TTOBEPXHOCTHOTO CJIOS KHUAKOCTH?

Jaiite nBa ompeneneHns Ko3()(UINEHTA TOBEPXHOCTHOTO HATSKEHHS JKHUIKOCTH.

Ha uTo 3aTpaunBaercst paboTa Npy yBEIMYEHUH MOBEPXHOCTU >KHIKOCTH?

Kakue cuibl gefcTBYIOT Ha KOJIBIO, HAXOJSIIEeCs B KOHTAKTE C MOBEPXHOCTHIO JKHJKOCTH?

IMomyunre pabouyio Gopmyy A OmpeneNieHns] OBEPXHOCTHOTO HATSDKEHHMSI METOJIOM OTPHIBA KOJBIA.
ITouemy B OTCYTCTBHE BHEMIHMX CHJ KAIUTH KUAKOCTH NMPUHHMAIOT (opMy mapa?

Kak 3aBHCHT OT TeMIIepaTypbl IOBEPXHOCTHOE HATSKEHHE XUIAKOCTH?

Korma n moueMy k03((GHIHEHT MOBEPXHOCTHOTO HATSHKEHHS JKHUIKOCTH CTAHOBHUTCS PaBHBIM HYIIO?
OOBsicHUTE, KAKUM 00pa30M rpauIecKd MOXKHO ONPEAEIUTH MOTPEIIHOCTD CHIIBI TIOBEPXHOCTHOTO HATSDKCHHS?

XNk L

(1a mpumepe OC CobecenoBanue Ne3)

1.MaiiTe onpeneneHye NOHATHIO «BA3KOTEKY4ee COCTOSHUEY IOJIMMEPOB.

2.Kax BSI3KOCTb CHCTEMBI BIHET Ha CKOPOCTh TCUCHHUS?

3.Kak 3aBHCUT MaKpOCKOIMHYECKasI BA3KOCTb OT CTENEHH MOMTUMEPU3aIuu?

4.Kakoe BIMsIHHE OKa3bIBAIOT IIPHMECH Ha BSI3KOCTH PACTBOPOB ITOJTHMEPOB?

5.Kaxue mprOOpsI UCIIONB3YIOTCS TSI ONIPEACIICHNS BA3KOCTH ITOTUMEPOB?

6.IToscaute oTnuuns d3PEeKTUBHON, YAETbHOM, XapaKTEPUCTUUECKON BSI3KOCTH MOJIMMEPOB?

7.IlosicHnTE OCOOEHHOCTH TEUEHMS ITOMMEPOB

8.Kax 3aBrcur Han0OombIIast HHIOTOHOBCKAs BSI3KOCTB OT TEMIEPAaTypsl K MOJICKYISIPHON MacChl ITOJIMMEPOB.
9. Kak BnuseT NOIUANCIIEPCHOCTh CUCTEMBI Ha €€ BA3KOCTb.

10. Yro uzyuaer peosnorus?

11.Kaxk 3aBHCHT BSI3KOCTH CHCTEMBI OT CKOPOCTH CIBHTA JUIS HAIIOJHEHHBIX M HEHATIOITHEHHBIX TTOJTMMEPOB.
124910 Takoe aHOMAUS BSI3KOCTH?

13.Ilepeuricaute METOABI U3MEPEHHS BI3KOCTHBIX CBOHCTB KOHIIEHTPUPOBAHHBIX PACTBOPOB U PACIIIABOB MOIUMEPOB.
14.Kak Bnusiet TemnepaTypa Ha BSI3KOCTb KOHIIEHTPUPOBAHHBIX PACTBOPOB U PACIIaBOB MOIUMEPOB.

(1a mpumepe OC CobecenoBanue Ned)

Omnuirre 0COGEHHOCTH PACTBOPOB TOIMMEPOB

OxapakTepu3yiTe BAABI KOHPOPMAIIUH MaKpOMOJICKYI.

Kaxk BemyT ce0s MaKpoMOJIeKyIIbl B pa30aBICHHBIX PACTBOpaX IPH TEUCHUU?

Oxapakrepu3yiiTe BSI3KOCTh Pa30aBICHHBIX PACTBOPOB IOJMMEPOB

YT0 Takoe XapaKTepHCTHYECKas BSI3KOCTH?

OnumuTe mapaMeTpsl MaKpOMOJIEKYJIIPHOTO KITyOKa, ompeersieMble BUCKO3UMETPUIECKIM METOIIOM.
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TumnoBoit BapuaHT KOHTPONBHBIX 3alaHUi OlleHO4HOro cpencTBa KontponsHas pabora

1. TepmonuHaMIYeCKHe CBOMCTBA THAPATHPOBAHHBIX aKPHIAMUIHOTO U ITOJIHAKPHIAMITHOTO KOMIIIEKCOB HATpaTa KoOabTa.

2. TepmoarHAMUKA U BSI3KOCTH Pa30aBIEHHBIX PACTBOPOB MOJIMMEPOB B OMHAPHBIX PACTBOPUTEIS.

3. BogopacTBOpUMBIE MONUMEPHI

4. IIpoueccs! hOPMHUPOBAHUS M CBOHCTBA PACTBOPOB TETPA30JICOACPKALIMX TTOIMMEPOB

5. IIpranHBI 0OCOOBIX CBOIMCTB PacTBOPOB THAPO(GHIEHBIX TOIMMEPOB

6. 3ydeHne KOJUIOUAHBIX CBOICTB paCTBOPOB MONMCAXAPHUIOB BBICITHX BOJHBIX PACTCHUI

7. IInactudukanus u macTuGUKaTopsI

8. T'enu u ctyauu

9. CuHTe3 NOIMMEp-KOJUIONIHBIX KOMIUICKCOB ITOJIMMEpH3alrel MOHOTEHHBIX MOHOMEPOB B PacTBOPE IOBEPXHOCTHO-aKTHBHOI'O
BEIECTBA

10.TepMOXUMHUS IPOLIECCOB PACTBOPEHUS U BBIAEIEHNUS TOJUMEPA U3 PACTBOPA

11. BrustHue criupTa ¥ aMrUHA Ha BSI3KOCTh THAPO(GOOHO-aCCOMHUPOBAHHOTO PACTBOPA BOJAOPACTBOPUMOTO MOJTMMEPA

12. Cnextpockonuueckoe u3ydeHue 3(h(eKToB arperaiiu B BOAHBIX PacTBOpPax 3Be31000pa3HbIX MOIMMEPOB

13. MonexynsipHoe XapaKTepUCTUKU MOJEKYISIPHO-IUCIEPCHOTrO MONMMepa U HAHOUACTHI] B pACTBOPAX alleTaTOB LELTION03bI

14. ®opmupoBaHHE MAaKpOMOJIEKYJSPHBIX TIJI00YyT W pPACTBOPUMBIX MHIEUI B BOAHBIX pAacTBOPAaX TEPMOYYBCTBUTEIBHBIX
TOJINMEPOB

15. Ocobennocty nedopMaliiv NOJIMMEPOB B PACTBOPAaX BHICOKOMOJIEKYISIPHBIX COSMHEHHIA

16. Crioco0 ynbTpa3ByKOBOTO KOHTPOJISl CPEAHEBECOBOM MOJIEKYIISIPHOI MacChl IIOJIMMEPOB B paCTBOPE

CenbMoii cemecTp

Komrmuiekt BonpocoB orieHouHoro cpectBa Kommokeuym Nel

1. ®daxTopsl, onpeenstonye pusndeckre cporictea BMC

2. IToBOpPOTHO-M30MEpHBIN U MEPCUCTEHTHBIN MEXaHM3MbI THOKOCTHIICIIH
3. Mogens uaeanbHoi ((haHTOMHOI )LenH




4. Mozenp nenu ¢ 00bEMHBIMUB3aUMOACHCTBHIMHI

5. Jmuna cermentaKyna

6. Pannyc nnepruuRg

7. XapaxkrepHsli 00beM KryOkaVk

8. [orenunanslennapaa-/xonca

9. CrHocoOHOCTb JIMHEHHBIX M Pa3BETBICHHBIX IOIMMEPOB K pacTtBopeHno BHMC
10. ®DaxTOopkI, BIHAIOIMKNE HA CIOCOOHOCTH MOJMMEPOB K 00pa30BaHUIOPACTBOPOB
1. IMpuknagHoe 3HaYEHHE CIIOCOOHOCTH IOIMMEPOB KPACTBOPEHHUIO

12. [MnactudunupoBaHHBIEIOIUMEDPEI

13. Crioco0bI BBeIeHNs TIaCTU(PHUKATOpA BIIOIHMEPHI

14. MexaHu3M IacTU(UKANNH TOMAPHBIX ToIuMepoBXKyproBa

15. MexaHu3M IIacTUGHUKAIMK HENOIAPHBIX U cnabomnonspHeIx nonumepos Kapruna u MaiauHckoro
16. BHYTpHUCTpYKTYpHast 1 MEXCTPYKTYypHasIuIaCTH(QUKALHS

17. AHTHIIIaCTHKALINS

Komrmuiekt BonpocoB onieHouHoro cpeacrBaKommokBuym No2

1. SIBnenneHaOyxaHusg

2. Kunernkanabyxanus

3. JlaBnennenabyxaHus

4. TennoranabyxaHus

5. IenmnonmmepoB W cOOCTBEHHBIH 00BEM IOMMMEPHOH menmu Vn

6. Knaccudeckas Teopust pactBopos ®nopu-Xarruaca U eeloNyleHNs

7. Teopus pa3b6aBIeHHBIXPACTBOPOB

8. VY coBepIIeHCTBOBaHHAs TEOPUAPACTBOPOB

9. TeopuslIpuroxuna

10. Hogas Teopus®nopu

1. PaBHOBECHOE COCTOSIHUE CHUCTEMBINOIMMEP-PACTBOPUTEND

12. WneanbHble U HEUEAIbHBIEPACTBOPHI

13. W neanbHbIA-XOpOLIMH-IIIOXOMPAaCTBOPUTEID

14. V3smeHeHue TepMOAMHAMUYECKUX MapaMeTPOB MPH PaCTBOPEHUHUIIOIMMEPOB
KomrnexT Bompocos oneHouHoro cpencrsaKomnoksuym Ne3

L. CTpyKTypHBIH KpUTEepHil pa3/ieieHus] pacTBOPOB MOIMMEPOB Ha pa30aBlIeHHbIE M KOHIIEHTPUPOBAHHBIE
2. Pa36aBieHHBIEPACTBOPEI

3. ‘YMepeHHO KOHLEHTPUPOBaHHBIEPACTBOPHI

4. KoHIeHTprpoBaHHEIEPACTBOPHI

5. XapakTepucTHUECKasBSI3KOCTh

6. PaBHOBECHOE COCTOSIHHE CHCTEMBIIIONIUMEP-PACTBOPUTEID

7. VneansHble U HEMACATBHBIEPACTBOPHI

8. 3axonPayns

9. YpaBuenuel n66ca-/{rorema

10. Ypasaenuel n60ca-I enpmromnsia

1. Teopus perymsipabIx pacTBopoBlmnbaedpanna-Ckerdapaa

12. Teopus CTporo peryJsipHbIXpacTBOPOB

13. Pemerounas Monens U eeOMyLIEHUS

Tunosle 3a1aHust oleHOYHOro cpencTBa Tect Nel-4

L. CylecTBYIOT /IBa MEXaHM3Ma THOKOCTH LETIH:

a. W30MepHBI 1 KOHCUCTEHTHBIN

6. I10BOpOTHO-U30MEPHBII U KOHCUCTEHTHBIH

B. M3omMepHBIil 1 IEPCUCTEHTHBIN

I. IToBOpOTHO-M30MEPHBI U MEPCUCTEHTHBIN

2. BaxHO# XapakTepuCTHKONH T'MOKOCTH MaKpOMOJIEKYJ, PaCCUUThIBaeMOH 1o (opmyie , sBiIseTcs
a. JnuHa cermMeHTa KyHU

6. CpenHekBaipaTHYHOE PACCTOSHUE MEXTY KOHL[AMHU LIeMu

B. Papnyc nnepruu

T. [Torenumnan Jlennapna-/lxoHnca

3. IMpornecc, npoucxoasmuii B ABe cragun: oOpa3oBaHHE HaOyXarollero refisi U Nepexoi B COCTOSHHE MCTHHHOTO pPacTBOpa,
Ha3BIBACTCS

a. PactBopenuem

6. PacninaBnenuem

B. TepmonrHaMUYECKOW YCTONYMBOCTBIO

T. IToBepXHOCTHEIM HATSHKCHHEM

4. BriGepure (akTOphl, BIUSIOIMIME HAa CIOCOOHOCTH IOJMMEPOB OOpa3OBBIBATH TOMOTCHHBIC, TEPMOJUHAMHUYECKU
YCTONYUBBIE CHCTEMBI:

a. THOKOCTH IICTH MoJIuMepa

6. MOJIEKYyJISIpHAs Macca HoJIuMepa

B.

MOCTHYHBIC XUMHUUYCCKHE CBA3H




TeXHOJIOTUs ()OPMHUPOBAHUS INICHOYHBIX MaTEpPHAIIOB

KOHLIEHTpauus MolIuMepa

Bribepute BepHBIE yTBEpKICHHS

ruOKas Lenb JIerde OTAENSeTcs OT COCeJHEH IeNH IOJ BO3IEHCTBHEM TEIIOBOTO ABIDKCHUS 3BEHBEB U TUPQYHIUPYET B
pacTBOPUTEND IOCIEI0BATEIbHBIM IIEPEMEIIEHUEM 3BEHHEB

o R

0. HaJIMYUE KPUCTAILTMICCKONH (HOPMBI 00YCIABIMBACT MCHBIIUHA YPOBEHb MEKMOJCKYJIIPHOTO B3aHMMOJCHCTBUS W IOITOMY
IIPY KOMHATHBIX TeMIIepaTypax TaKue MOJMMEphI, KaK IPABUIIO, PACTBOPSIIOTCSA TaXKe B )KUIKOCTSIX, OJM3KMX UM IO TOJIIPHOCTH

B. JUTSE OOJIBIIIMHCTBA MTOJTMMEPOB PACTBOPUMOCTH C MOBBIIICHUEM TeMIEpaTypbl YMEHbLIAETCS

T. HAJTMYUE JaKe HEOOJNBIIOrO KOJMYECTBA IMONEPCYHBIX XHMHYCCKUX CBS3CH MEXKIY IEISIMU IMPEISTCTBYET OTICICHHIO

Lenen Ipyr oT Ipyra 1 Mepexony UX B pacTBOp

HOJISIPHBIE TIOJIMMEPBI PACTBOPSIIOTCS B HEMOJSPHBIX PAaCTBOPUTEIAX

WneanbHBIMU Ha3bIBAIOTCS PACTBOPBL:

00pa3oBaHHEe KOTOPBIX CONPOBOXIAETCS HYJICBBIM TEIUIOBBIM 3(P(EKTOM | HICaIbHON SHTPONHEH CMEIIeHHs
00pa3oBaHHE KOTOPHIX COMPOBOXKIACTCS ITOJOKUTENBHBIM TEIIOBBIM 3(G(QEKTOM W HICANBHOI SHTPONHEeH CMEIICHNS
00pa3oBaHHE KOTOPBIX COMPOBOXKIAETCS OTPHLATENBBIM TEIUIOBBIM 3(h(HEKTOM U HUAeaTbHOH HHTPOMHUEH CMEIICHUI

¥ oL KE

7. g pacTBOpoB, B KOTOPBIX MOJEKYJbl KOMIIOHEHTOB OTJIMYAIOTCA II0 pPa3MepaM, BBIpAXKEHHE Uil HM3MEHEHHs
BHYTpPCHHEH 3HEpTUH IPHOOpETaeT BUA:

OTO0 ypaBHEHHE:

a. Iunenebpanna-CreTuapaa

0. Ban-nep-Baansca

B. ®nopu-Xarruuca

T. Cmoma

8. B pemieroyHoil Monenu NPUHATHI CIEAYIOUMUE NOMYILEHUS:

a. CTPYKTYpa CUMTAETCsl KBAa3HUKPUCTAJUIMYECKOM (ONMMKHMN TOPSIOK), YacTHLBI JKUIKUX KOMIIOHEHTOB M PacTBOPOB
MMEIOT OJIHO U TO € KOOPJAMHALMOHHOE YKo Z;

6. B3aNMOJICHCTBHE YUHUTHIBACTCS MEXIY NaTbHUMH MOJCKYJIaMH;

B. MOTEHIMANbHAs YHEPrUsl pa30UBaeTCs Ha KOJIeOAaTeNbHYI0 U 3BYKOBYIO;

T. KaKqasi MOJICKyJIa 3aHAMAaeT OJHO MECTO B PEIICTKe (CJICAOBATENIbHO, MOJEKYJBI JOIKHBI UMETh OAMHAKOBBIH 00BEM U
dopmy)

Komrmekt BonpocoB oreHouHoro cpencrBaCodecenoanue Nel-5

(ra mpumepe OC CobecenoBanue Ne2 )

KaxoBbl 0COOEHHOCTH TOBEPXHOCTHOTO CJIOS JKHIKOCTH?

JHaiite nBa onpeneneHns ko3h(GUIMEHTa MOBEPXHOCTHOIO HATSHKCHHS JKHIKOCTH.

Ha 4T0 3aTpaumBaercs paboTa NMpH YBEIWYCHUH MOBEPXHOCTH >KUIKOCTH?

Kakwue cumnbl 1eficTBYIOT Ha KOJBIO, HAXOJSIIEeCS B KOHTAKTE C TIOBEPXHOCTHIO KHIKOCTH?

IMonyuure padouyro Gopmyny AJsl ONMpEIe/iCHUs] TIOBEPXHOCTHOTO HATSDKCHHUSI METOJJOM OTPBIBA KOJbLA.
[ToyeMy B OTCYTCTBHE BHEUIHMX CHJI KAIUTH KUAKOCTH NMPUHUMAIOT (opMy mapa?

Kak 3aBHCHUT OT TeMIepaTypbl MOBEPXHOCTHOE HATSIKEHUE JKHIIKOCTH?

Koraa u mouemy k03(h(HUIIMEHT MOBEPXHOCTHOTO HATSDKEHHUS KUAKOCTH CTAHOBUTCS PAaBHBIM HYIIO?
OOBsiCHUTE, KAKUM 00pa30oM rpauIecKd MOXKHO ONMPEACIUTh MOTPEIIHOCTh CHIIBI TIOBEPXHOCTHOTO HATSDKCHHS?

e AR o e

(ma mpumepe OC Cobecenosanue Ne3)

1. {aiiTe onpeneneHne MOHATHIO «BSI3KOTEKyuee COCTOSHIE) MOIUMEPOB.

2.Kak BSI3KOCTb CHCTEMBI BIHET HA CKOPOCTh TEUEHHUS?

3.Kak 3aBHCUT MaKpOCKONNYECKAsl BSI3KOCTh OT CTENEHH MOIMMEpU3aLuu?

4.Kakoe BIUsIHHE OKA3bIBAIOT IIPHMECH Ha BSI3KOCTH PACTBOPOB ITOTHMEPOB?

5.Kakne npuGops!I NCTIONB3YIOTCS TS ONPEACIICHHS BSI3KOCTH TIOJIMMEPOB?

6.ITosicante oTimmuns 3G QeKTHBHOH, YACTBHOH, XapaKTepHUCTHUECKON BI3KOCTH ITOJIMMEPOB?

7 IlosicHuTe OCOOCHHOCTH TEYEHHS TIOMMEPOB

8.Kax 3aBucuT Hanbomblas HbIOTOHOBCKAs BSI3KOCTh OT TEMIEPATyPhl U MONEKYJISIPHON MacChl OJTUMEPOB.
9. Kak BnuseT NONIUANCIIEPCHOCTh CUCTEMBI Ha €€ BA3KOCTb.

10. Yro uzyuaer peonorus?

11.Kak 3aBHCUT BA3KOCTh CHCTEMBI OT CKOPOCTHU CIBHIA AJIsI HATIOIHEHHBIX U HEHAIIOTHEHHBIX MOINMEPOB.
12.Yto Takoe aHOManus BA3KOCTH?

13.Ilepeuncnure METOAbI U3MEPEHHSI BA3KOCTHBIX CBOMCTB KOHLIEHTPUPOBAHHBIX PACTBOPOB U PACIIIIABOB I10JIMMEPOB.
14.Kak Bnuser TemnepaTypa Ha BSI3KOCTh KOHIIEHTPHPOBAHHBIX PACTBOPOB U PaCILIIaBOB TOIMMEPOB.

(1a mpumepe OC CobecenoBanue Ned)

OnumuTe 0COOEHHOCTH PacTBOPOB MOIMMEPOB

Oxapakrepusyiire BUabl KOH(pOpPMAIMi MaKpOMOICKYIL.

Kak BenyT ce0st MAaKpoMOJIEKyJIbl B pa30aBICHHBIX PACTBOPAX IPH TEUCHHUN?

OxapakTepu3yiTe BI3KOCTh pa30aBICHHBIX PACTBOPOB IIOJIMMEPOB

Uro Takoe XapaKTepUCTUUECKas BSI3KOCTh?

OnumuTe mapaMeTpsl MaKpOMOJIEKYISIPHOTO KiyOKa, ompefenseMble BUCKO3UMETPUUYECKHM METOJIOM.

SAINANE IR




TunoBoii BapuaHT KOHTPOJILHBIX 3a/laHUi olleHOuHOoro cpencTBa KonrponbHas paboTa

1. TepmoanHaMUYECKHE CBOHCTBA THAPATHPOBAHHBIX aKPHJIAMHIIHOTO U ITOJIMAKPHIAMHUIHOTO KOMIUIEKCOB HUTpaTa KoOabTa.

2. TepmoauHaMHKa U BA3KOCTH Pa30aBICHHBIX PaCTBOPOB IIOJIMMEPOB B OMHAPHBIX PACTBOPHUTEIIS.

3. BogopacTBOpHUMBIE ONUMEPHI

4. IIpoueccs! hOpMHUPOBAHUS M CBOHCTBA PACTBOPOB TETPA30JICOACPIKALIMX TOIMMEPOB

5. IIpranHBI 0COOBIX CBOMCTB PacTBOPOB THAPO(GHIEHBIX TOIMMEPOB

6. 3ydeHne KOJUIOUAHBIX CBOIICTB paCTBOPOB MONMCAXAPHUIOB BBICITHX BOJHBIX PACTCHUI

7. IInactudukanus u mwiacTuGUKaToOpsI

8. Tenu u cTtyauu

9. CuHTe3 mONMMep-KOJUIOUIHBIX KOMIUICKCOB ITOJMMEpPH3alredl MOHOTEHHBIX MOHOMEPOB B PAacTBOPE IOBEPXHOCTHO-aKTHBHOI'O
BEIECTBA

10. K BonpocaM TepMOXMMHH MPOLIECCOB PACTBOPEHHUS U BBIAEIEHHUS MOJIMMEPA U3 PacTBOpa

11. BrusiHue criupTa ¥ aMiHa Ha BSI3KOCTh THAPO(GOOHO-aCCOMHMPOBAHHOTO PACTBOPA BOJAOPACTBOPUMOTO MOJTMMEPA

12. Cnextpockonuueckoe uzydeHne 3(h(eKToB arperaiiui B BOAHBIX PACTBOPax 3Be31000pa3HbIX MOIMMEPOB

13. MonexynsipHoe XapaKTepUCTUKU MOJEKYIISIPHO-IUCIEPCHOrO MONMMEPa U HAHOYACTHI] B pACTBOPAX AllETaTOB LELTION03bI

14. ®dopmupoBaHHEe MaKpPOMOJEKYJISAPHBIX TJIOOYN W pAcTBOPUMBIX MHIEI B BOOHBIX PAcTBOpax TEPMOUYBCTBUTEIBHBIX
TIOJIUMEPOB

15. Ocobennocty nedopMaliii NOIMMEPOB B PACTBOPAX BHICOKOMOJIEKYJISIPHBIX COSMHEHUIA

16. Crioco0 ynbTpa3ByKOBOTO KOHTPOJISl CPEAHEBECOBOM MOJIEKYIISIPHOI MacChl IIOJIMMEPOB B paCTBOPE

7 cemectp

Tunossle BapuaHThI olleHOUHOTO cpenctBa Komnoksuym Nel

1. [lonsATHE O BBHICOKOMONICKYIAPHBIX COCNUHEHMSX, OIpPEACICHWE TMOHATHII MOHOMEp, OJIUTOMEp, CTeIeHb
HONUMEPH3aIH, SIEMEHTapPHOE 3BEHO.

2. W3omepHs BBHICOKOMOJNEKYIISIPHBIX coearHeHuH. OCcoOEHHOCTH HM30MEpPHH IMOJMMEPHBIX MaTEepPHajioB, MOHITHE OJMKHEro
U JJAIBHETO IOpsIKa

3. KondopmarmorHass # KOHQWTypalMOHHAas W30MEpHsS JJIEMEHTAapHOTO 3BeHa. KOHOHIryparWoHHas H30MepHs

HNPUCOEIVHEHUS. 3JIEMEHTAPHBIX 3BEHHEB B HeEOONbIINE (DparMeHTHI, MPOCTPAHCTBEHHAs M CTPYKTYpHAs H30MepHs OIIKHEro
HOPSJIKA.

4. MornekynspHasi Macca MoJIMMEPOB U MOJIEKYJISIpHO-MaccoBoe pacmnpeneneHue (MMP).

5 CpenHedncioBasi, CpeHeMaccoBasi M CpPEIHEBA3KOCTHAS MOJEKYJISIPHAs Macca MOIUMEpPOB.
6. [onunucnepcuocts nonuMepoB. MMP kak (yHKIMS TONUAMCIIEPCHOCTH MOJIUMEPA.

7 Crioco0bI ornpeaeNneH:sT MOJNEKYIISIPHBIX MacC MOIUMEPOB.

TuroBsle BapuaHTHI OI[EHOYHOTO cpencTBa Kommoksimym Ne2

L. T'ubxocTs nenelt nomuMepoB. BHyTpeHHee BpallleHHe B MOJEKyJIaX. DHEPreTUUeCKHil 6apbep BHYTPEHHETO BpAIlEHHUS.

2. Kon¢wurypamus u koHpopmanms mMakpoMmosekynl. KoHpopmannoHHas W KOH(QHUIYpalMOHHAsS H30MEPHS DJIEMEHTapHOTO
3BeHa. KoH(urypammonHas u3oMepHs NPHUCOCTUMHEHHS 3JIEMEHTApHBIX 3BEHBEB B HEOONBINNE (DparMeHTHl, MPOCTPAHCTBEHHAS U
CTPYKTYpHasi H30Mepust OJIIKHEro MOopsAKa.

3. TepmonuHamMudeckasi THOKOCTb.

4 Kunernyeckass THOKOCTh U (DaKTOPBI, €€ OMPEIEIISIONINE.

5. CBs3b THOKOCTH MaKpOMOJIEKYJ C MX XMMHUYECKHM CTPOCHHEM,
6 ®dakTOpsl, BIUSIONINE HAa THOKOCTh PEabHBIX LENeH IOIMMEPOB.

Tunossle BapuaHThl OLEHOUHOro cpeacTsa Komnoksuym Ne3

I. OCHOBHBIE TIPENCTABICHUS O CTPYKTYpe MONUMepa:

- KPHCTAJUINYECKHE MOIHMEDPHI;

- OPHEHTHPOBAHHOE COCTOSHIE TTOJIFIMEPOB;

- aMOp(HBIC TONUMEPBI.

IonsiTHE HaAMONEKYISIPHOH CTPYKTYpPhl HOIUMEpA.
Hanmomnexymsipaast cTpykTypa aMOp(HBIX TOIHMMEPOB.
HanmonexymspHas cTpyKTypa KPHCTAJUTHUECKUX TOIUMEpPOB.
Me3oMepHOe COCTOSHHUE TOIHUMEpPOB, KUIKUE KPHCTAILIBL
Mertozbl UccIe0BaHUs HAAMOIEKYISPHBIX CTPYKTYp MOJHMMEPOB!
— cBeToBas (ONTHYECKAasT) MUKPOCKOIIHS,

- QJIEKTPOHHAS. MUKPOCKOIINS;

- PEHTTEHOCTPYKTYPHBII aHAIN3;

- 3JIeKTpOHOTpadus;

- HeWTpoHorpadus;

- paccesHHe MOISPU30BAHHOTO CBETA 110]] MAJIBIMU yTJIAMU.

Sk v

Tunosble BapuaHThI olleHOUHOTO cpenctBa Komtoksuym Ned

L. @azoBple W (U3MUSCKHE COCTOSHUS TIONMMEpOB. ArperaTHble ¥ (a3oBble COCTOSHHSA monuMepoB Kiaccudukarms
(pU3MUECKNX COCTOSHUH ITOJIIMEPOB.

2. Oco0EeHHOCTH TOBEACHUS MOJMMEPOB B Pa3HBIX (PU3NUECKUX COCTOSHUSX.




3. 3aBUCHMOCTH Ae(OPMAIMOHHBIX XapaKTePHCTHK MOJUMEpa OT TeMIepaTypsl, TePMOMEXaHHIECKUE KPHUBHIC.
4. Amop(dHOE COCTOSIHHE TIOTUMEPOB

5. Crexoo0pa3Hoe COCTOSTHAE MOTUMepoB. CTPYKTYpHOE M MEXaHHUYECKOE CTEKIIOBAHHE.

6. DaxTOpHI, BIUSIOMNE HA TEMIIEPATyPy CTEKIOBAHUS MTOTHMEPOB.

7. JedopmaiionHble CBOICTBa CTEKJIOOOPAa3HBIX MOIUMEPOB. BEIHYXIeHHO-dacTHdecKas aedopMalus CTEKI000pa3HBIX
MOIUMEPOB.

8. XpyIKOCTh CTEKJIO00PA3HBIX ITOIMMEPOB.

9. DaKTOpbI, BIMAOIIUE HA TEMIIEPATypPHBIA MHTEPBAJl BbIHYKACHHOU 3JIACTUYHOCTH.

10. BricokoanacTuueckoe cocTosiHEE IOIMMEpoB. Bricokoanactudeckas nedopmanns.

11. VYpaBHeHHE BBICOKOAIaCcTHYECKOH nedopmarmu (Anekcannposa-JlasypkuHa).

12. IIpuHnUn TeMnepaTypHO-BPEMEHHON CYyNEPIO3ULIUU.

13. INom3yuects momuMepHBIX MaTepuanoB. Kpupas momsydecTu.

14. Penakcarus (auarpamma HanpspkeHHe-IehopManus).

15. Bsi3koTekyuee cOCTOSHUE MOIUMEPOB.

16. Bs3kocthb. Bunbl Bsa3kocT. AHOMAIMS BSI3KOCTH

17. DaKTopbl, BIUSIONINE HA TEMIIEPATYpy TEKy4ecTH.

18. THunbI peosoruyeckoro MOBEAECHUS OIHMEPOB.

Tunossle BapuaHThl olieHOuHOro cpencTBa Komnoksuym Ne 5

1. PactBopenue mnonumepos. [TonsTue THKCOTpONHU

2. TepMoarHAMHKA TIPOIIECCOB HAOYXaHWUSA M PaCTBOPEHHS MONNMEPOB.

3. VicTuHHBIE pacTBOPHI MOIUMEPOB.

4. OcoOeHHOCTH HaOyXaHWs U PacTBOPEHUS ITOJIMMEPOB.

5. ®DaKTOpHI, ONpeNeNIIoe PACTBOPEHNE W Ha0yXaHHe MOJINMEPOB

6. Pa3baBiieHHBIC pPacTBOPHI MOTUMEPOB. AOCONIOTHAS, OTHOCHTENbHAS, IPUBEACHHAS M XapaKTEPHCTHUECKas BI3KOCTb.

7. BinsiHue MonekyJIspHOM Macchl IOJNMMeEpa, KauecTBa pacTBOPHUTENS, TEMIEpaTypsl M (OPMBI MaKpPOMOJIEKYJ Ha
BSI3KOCTh PACTBOPOB

8. KoH1eHTprpoBaHHEIE PAaCTBOPHI MOIMMEpoB. Pa3oBoe paBHOBECHE B CHCTEME IIOJIMMEP-PAaCcTBOPHUTENb. [ €I U CTyIHH.

9. IMnactuduuupoBanasie cucTeMbl. O(GeKT mracTUGUKAUUA U €ro MeXaHW3M. I[IpaBuUIIO MONBHBIX KOHIIGHTpaNuii,
ypasHenue Kapruna-ManuHckoro.

10. CoOBMECTUMOCTb MOJIMMEPOB, CMECH ITOJIMMEPOB.

TunoBsle BapruaHThI OLEHOUHOTO cpeacTBa KomnokBuym Ne 6

1. Penakcarnronnbie cBoiicTBa monuMmepoB. [loHsaTHe penakcanmu. [Ipupoaa perakCalMOHHBIX SIBJICHUH B IOJMMEpax.
SIBneHue ructepesuca.

2. Bpems penakcanuy U XapakTep pelakcallmoOHHOTO Mpolecca

3. Tumbl penakCalMOHHBIX TPOIECCOB: MEXAaHHUECKHE PENaKCAIMOHHBIC SBJICHHS, OSJCKTPHUSCKHE | MAarHUTHbBIE
penaKcaMOHHbIC SBICHMS,

4. Metonsl  WCCIIEIOBaHMS — peEJaKcalud, KpUBBIE JaedopMmanus-Bpems, aedopMaiusi-HanpspkeHue, aedopmariusi-
TeMIeparypa.

5. [Ton3yyects. SIBIEHHE MEXaHUYECKOTO TUCTEPE3HCA.

6. MexaHWUecKHe MOJIENH, ONMCHIBAIOIINE ITOBEACHUE TMOJMMEPOB MpPH pACTSDKEHHH TION Harpyskod (momenu Iyka,
Herorona, Makcsema, Kenbpuna-®oiirra)

7. [IpakTHyeckoe 3HaYEHHE pelTaKCAI[MOHHBIX POIIECCOB

Tunossle BapuaHThl OLEHOUHOrO cpenacTBa Komnoksuym Ne 7

L. MexaHOXMMHUYECKUE MPEBpaleHus] MOTMMepoB. MexaHHueckue CBOICTBA IMOIMMEpPOB, MPOYHOCTh M MEXaHHYECKOe
paspyleHe NOJIUMEPOB, OCOOCHHOCTH MEXaHNUECKUX CBOMCTB KPUCTAJUIMYECKUX MOJIUMEPOB.

2. Du3nYecKnil CMBICI U METO/bI OIpEJIeNIeHUs] MPOYHOCTHBIX MapaMeTPOB MOJIMMeEpa.

3. JlonroBe4HOCTb, (DIyKTyallMOHHAS TEOPUS MPOYHOCTH.

4. MexaHu3M pa3pyIlleHus: MOIUMEPOB.

5. BnusHuEe MONEKYISpHONH MAacChl, CTENEHH KPHCTAJUTMYHOCTH, Pa3sMEpOB HAIMOJCKYJSPHBIX OOpa30BaHHWIl, OpHEHTAINH
MaKpOMOJIEKYJI, CTEIICHH CIIMBAHUS MTOJMMepa 1 YCIOBUH UCIIBITAHUI Ha TPOYHOCTb.

6. HedopMariioHHble CBOMCTBAa CTEKIO00pa3HBIX MOJIMMEPOB, SIBIEHHE BBIHYKIEHHOM JIIACTUYHOCTH. TepMOAMHAMHUKA
BBICOKORJIACTUUYECKOH Ae(opMaryu.

7. Xpynmkoe W IDIACTHYECKOE pa3pylleHHe TIoauMepoB. JledopMannoHHBIE KpHBBIE aMOP(GHBIX, KPHUCTADIMYECKHX H
KPHUCTaJIU3YIOIUXCS TIOIUMEPOB.

8. OOmas XxapakTepUCTHKa XMMUYECKUX PeaKIHii MOIMMEepOB.

Tunossle BapuaHThl OLEHOUHOr0 cpencTBa Komnoksuym Ne 8

L. TepMuueckass U TEPMOOKUCIHUTENIbHAS ACCTPYKIHS TOTUMEPOB.

2. [ToHsTHE TEIUIOCTOMKOCTH, TEPMOCTOMKOCTH, TEMIIEPaTypOCTOWKOCTH MoiduMepoB. DakTopwl, BIHAIONIME Ha
TETIIOCTOHKOCTh, TEPMOCTOHKOCTH, TEMIIEPATYPOCTOHKOCTE. CIIOCOOB! ONpeneneHus

3. TepmookucautenbHas aecTpykius. OCHOBHbIE peakunu. MexaHu3M pa3pbiBa MOJEKYJSIPHBIX Ieneit

4. Crapenue monuMepoB. MexaHU3M CTapeHUs..

5. CriocoObl  3alMThI OT cTapeHus. NTHruOuTopbl. AHTHOKCHIAHTHL. [IpoTHBOCTApHUTEINH.

6. TepMorpaBUMeTpHUECKHE METO/bI HCCIEA0BaHUS




TuroBsle BapuaHTHI OLEHOYHOTO cpeacTBa KommokBuym 9

OneKTpUUeCKUe CBOMCTBA MOIUMEPOB.

JUBJIEKTPUYECKasl IPOHUIIAEMOCTh

JAIEKTPUYECKHE TTOTEpH (TAaHTEHC yIa IUIIEKTPHUECKUX HOTEpPh)

JNEKTPUUYECKOE COMPOTHUBIEHHE (YAENbHOE 00BEMHOE U yIeNbHOE MOBEPXHOCTHOE 3IEKTPUUECKOE CONMPOTUBICHUE)
JNEKTPUYECKAs] TPOUHOCTb.

TennoeMKoCTb, TEIIONPOBOJHOCTD, TEMIIEPATYPOIPOBOIHOCTD, TEIIOBOE PACIIUPEHNE MOIUMEPOB
OneKTponpoBOSIIIE MOIUMEPHI. [oarMepHbIe MOTYyNPOBOAHUKH U JTUIIEKTPUKI

I'openue monumepoB ¥ MONUMEPHBIX MaTEPUANIOB TIOHMKEHHON T'OPHOYECTH

PN LD =

Tunossle BapuaHThl OLEHOUHOro cpeacTsa Kpyrisiii croa Ne 1

L. MonekynsipHass Macca noiauMepa (TIOHATHSA: MOJEKyJsipHas Macca BELIeCTBa, OTHOCHTENbHAs MOIEKYJspHas Macca).
CpenHee 3HaUCHUE MOJIEKYIIPHOH MacChl OJHOTO M TOTO )K€ MONMMEPA B 3aBUCMMOCTH OT CIIOC00a yCpeTHEHUs]

CreneHp NONUAMCIEPCHOCTH

CpennedncnoBast MOJIEKyJIsIpHast Macca MonuMepa . Beraucienue

CpennemaccoBasi MOJeKyJIsIpHas Macca monumepa . Beruucnenue

Cpennsis MoNleKyJIsIpHas Macca noauMmepa . Boruncnenue .

CpenHeBsI3KOCTHAsT MOJIEKYJISIpHAsl Macca noiauMepa . Beraucienue

MeTtozpb! onpezneneHuss MOJIEKYJIIPHOH Macchl NOJIMMEPOB:

7.1 MeTon OCMOMETPHH, OCMOTHYECKOE JIaBIICHHE, IIPHOOPHI A ONpEeieNeHHsT MOJEKYIIPHOH Macchl OCMOMETPHYECKHM METOJO0M
- OCMOMETDBI;

7.2 wMetom cBeropaccesHHs; KO3(D(UIMEHT paccesHHs, YTON pacCesHUsl CBeTa, M30BITOUYHOE CBETOpaccessHue, Kod(hGHIUEeHT
HPEJIOMIICHUS. PACTBOPUTENS, NMPUOOPHI Ul ONPEIEICHUS] MOJEKYJSIPHOH Macchl METOJOM CBETOpAacCesHUS — pPedpaKkTOMETpBl,
HHTEp(hEPOMETPHI, He(PETOMETPHI.

7.3 meron Jlebast, MeTon pacueTa;

7.4 MeToA BHMCKO3UMETpHUH, ypaBHeHHEe Mapka-XayBHHKa-XyHa, ONpeAeleHHe BSI3KOCTH pa30aBIEHHBIX PACTBOPOB MOJIMMEPOB C
MOMOILBIO KaIMJUISPHBIX BUCKO3UMETPOB;

7.5 meton nuddyszum;

7.6 MeToq ynbTpaLleHTPU(YTUPOBAHHS.

8. Buasl BA3KOCTH pacTBOPOB MOJUMEPOB, OMNpEJEICHHE OTHOCUTENBHOI BA3KOCTH C IOMOIIBIO KANMUUIAPHBIX BHCKO3UMETPOB,
pacueTr IPUBEAECHHOM, yIeIbHON, XapaKTepUCTHYECKOH BA3KOCTH.

9. Meroauka onpeneneHus MOIeKyIIpHOI MacChl IIOJIMU30IIPEHOBOIO Kay4yyKa

Nk v

TuroBsle BapraHTHI OLIEHOYHOTO cpeacTBa Kpyrisrit crom Ne 2

1. IloHsiTHE HAAMONEKYJISIPHON CTPYKTYpBI IIOJIHUMEDA.
2. CreneHb KPUCTAJITHYHOCTH.
3. XapaKkTepuCTHKH MOP(OIOTHN KpUCTallla:

- rabuTyc KpucTayIa (TTacCTHHYATHIH/TaMEeIUTIPHBIN, H30METPUICCKHIH, TPU3MaTHICCKHIH, HTOIBYATHIN, GUOPHIIIAPHBI);
- TPaxXT KpUCTAIIA.

4. Cxematuieckoe H300pakeHre MakpOoKoH(pOpMaLnuil MOJTUMEPHBIX 1ieTnieil B KpucTaax.

5. JlamennsipHbIE MOHOKPHCTAJUIBI.

6. GUOPMIISIPHBIE MOHOKPHCTAILTHL.

7. I30MeTpUYECKUE KPUCTALIBL.

8. JIBOWHUKOBBIC KPUCTAJLIBI.

9. IMonykpucraymuyeckre o0pa3oBaHus. DMUTaKcus. JIeHAPHUTEI.

10. Momyxpucramnmaeckue odpazoBaHust. CHeporuThL.

11. ledekTbl KpUCTATITUIECKON YITAKOBKH.

12.  Meronsl HCclenOBaHUS — HAAMOJEKYISPHBIX ~ CTPYKTYp HONMMEpOB: MeTox  Iu((Y3HOro  OKpalIMBaHUS, METOX

nmuddepernmansHOro HabyxaHus.

13. IIpuGopsl, HCIIONb3yeMBbIe IS U3yUCHHUS] HAAMOIEKYISIPHBIX CTPYKTYP MOIHMEPOB

Tunosble BapuaHThI o1ieHOYHOTO cpeacTBa Kpyribiit crom Ne 3
1. @azoBble W (DU3MUCCKHE COCTOSHUS IIOMMMEpOB. ArperaTHsle ¥ (a3oBble cocTOsSHHS monuMepoB Kiaccudukarms
(bU3HUECKUX COCTOSHUN MOTHMMEPOB.
OCOOEHHOCTH YNOPSIIOYEHHOTO COCTOSIHUS MOJIMMEPOB.
XapakTepucTHKH (Pa30BBIX U (HU3UIECKIX COCTOSHHI ITOJIMMEPOB.
Mertozs! uccnenoBaHus (pa3oBbIX MEPEXOIOB.
[Tprbops!, NpHUMEHsIEMbIE IS ONPEACIICHUs TEMIIEPAaTypPHBIX XapaKTEPUCTHK (pa3OBBIX IEPEXOJIOB.
Juddepennnansaas ckaHUPYIOMIas KaTOPHMETPHSL.
IlocTpoeHue TEpMOMEXAHUYECKUX KPUBBIX.
OmnpeneneHre ¢ MOMOINBIO TEPMOMEXaHMYECKHX KPHUBBIX TEMIIEpaTypbl CTEKJIOBAaHMUS U TEMIIEpaTypbl TEKydecTd
MONUMETHIIMETAKPUIIATA.

PNk WD

TuroBsle BapuaHTHI OLEHOYHOTO cpeacTBa Kpyristit cron Ne 4

L. PactBopel momumepoB.  DaxTophl, BIHUSIONME HAa CHOCOOHOCTh  IMOJIMMEPOB  OOPa3OBBIBATH  TOMOICHHBIE,
TEPMOJUHAMUYECKU YCTONUUBBIE CHCTEMBI.
2. TepMoaMHAMUYECKUE KPUTEPHHU PACTBOPHUMOCTD IIOJIUMEPOB.

3. Teopun pacTBOPOB MOJIMMEPOB.




[Mapametp pactBopumocTr. CriocoOBl pacdera nmapaMmeTpa pacTBOPUMOCTH.
Teopus dnopu-Xarrunca. [lapamerp B3auMoaeicTBusl.

Teopus pa30aBICHHBIX PaCTBOPOB.

Mertonsl uccnenoBanusi HaOyXaHUst M PACTBOPEHUST TIOJTHMEPOB.
HccnenoBanue BINSHUS BpeMEHH BYJIKAHMU3AaLUHM Ha CTENEHb CIIMBAHUS.

PNk

TuIoBo# BapuaHT KOHTPOJIBHBIX 3aJJaHUI OIEHOUHOTO cpencTBa KoHTponmsHas padora

Kontponsnas padora BemmonHsercs B popme Keiic-3anaun

. Apomarundeckue nonu3pupcyabHOKEeTOHbI

. BnusiHue nuHaMu4ecKoi ByJIKaHU3alMK Ha CBOMCTBA MOJIMMEP-3/1aCTOMEPHBIX CMECEH, CONEPKALIUX PE3UHOBYIO KPOLIKY

. Bnustare MonekynspHOit Macchl cycneH3norHoro ITBX Ha moka3aTens TeKy4ecTH paciiiaBa INIacTU(GHUINPOBAHHONW KOMITO3HIIIH
. Topenune nonmuMepoB U MOTUMEPHBIX MAaTEPUAIOB IOHUKEHHON TOPIOUECTH

. Uzyuenue nporecca HaOyXaHus MOJIMAIEKTPOINTOB Ha OCHOBE TTOJIHAKPUIIAMHUJIA

. Kondopmanus MakpoMosneKy 6J0K-COOTUTOMEPOB, COJIEPKAIIIX TUCKOTHIECKHH OI0K

. Moznens na3epHOro CBEIUTHHIA TTOMTUMEPOB P BO3CHCTBUN HAHOCEKYHIHBIX JTa3ePHBIX UMITYJIbCOB

. MoanduupoBaHHbIe TepMETHKH Ha OCHOBE OyTHIIKaydyKa HEOTBEPIKIAEMOTI0 U OTBEPIKIaEMOr0 THIIA.

. HoBrle monmcynshuiHbe TepMETHKY AT aBHAIIMOHHON IIPOMBIIIUICHHOCTH

10. ITnactuduxaropsr ms [IBX

11. [InacTmacchl Kak CTPOUTENbHBIA MaTepua

12. Tonu-g-kanpoamu

14. IlonuBuHMNIALIETAT

15. IlonuMepHbIe KOMIIO3ULIMOHHBIE MATEPUAIIbL

16. [lonnmepHbIe METKH, NOTyYEHHbIE HA CIIOCOOHOCTH MaKpOMOJIEKYJI K CaMOOPTraHU3aLl1 HIIN caMOcOOpKe

17. Tlonumepsl ¢ HEMMHEHHO-ONTHYECKUMU CBOMCTBAMHU

18. ITonmuMepsl, KpaCKU U MHOT'O€ IPYroe

19. [lpuymnHbI cTapeHHs MOTUMEPOB

20. Cucrema [IBX-ITnactupukatop

21. CrpykTypa W IOSBIEHHE OCTATOYHOW ITOJIMMEPH3AINM B TOHKMX IUICHKAX ITOJMBHHIIMICHPTOPHUIA, TOMYIEHHBIX METOIOM
Jlenrmropa-bnomxerra

22. CTpyKTypa ¥ CBOWCTBA 6a3aIbTOIIIACTHKA Ha OCHOBE MOJIMaMK1a-6

23. CtpykTypa, MEXaHHYeCKHe U TPUOOIOTNIECKHE CBOHCTBA IOy peTaHa, MOTU(PHUIIMPOBAHHOTO HAHOAIMAa3aMH

24. TexHOIOTHYECKNE CBOICTBA (DIOKYIIHTOB Ha OCHOBE MOIHAKPUIAMIIA

25. DnexTpouznvecKue cBONCTBa aMOP(HBIX MOIUMEPOB

26. DHepreTUYECKUH KpUTEPHIA paspyLIeH s AJIs OLEHKH YCTaI0CTHOM MPOYHOCTH KOHCTPYKIHUH C 2J1aCTOMEPaMH.
[IpexycMoTpeHO BBITIONHEHNE KOHTPOJIBHOW PabOTHI B BHAE 0030pa HAyYHO-TEXHWYECKOH JINTEpaTyphl Mo 3amaHHOW Teme. Kpome
TEOPeTHYecKOil YacTH, B KOHTPOIBHOH paboTe [IOKHA OBITH pPACCMOTpPEHa Hay4yHas CTaThs MO BBIOpAaHHOW TeMme U3
HEPUOANYECKUX HaYYHbIX XKypHAJIOB (3a 5 ser). TeMbl KOHTPOJIBbHBIX paboT MOTYT OBITh IPEATIOKEHBI CTYJCHTAMH.

O 003N DN K~ W —

BOHpOCI)I K HpOMe)KyTO‘-IHOI\/'I aTTCCTAalluM 110 UTOraM OCBOCHUS JHUCIIUITIIMHBI

1. TlonATHe O BBICOKOMOJIEKYNSPHBIX COCAMHEHUSAX, ONpEJEICHUE TOHATHA MOHOMEpP, OJIMIOMEp, CTENEHb MOJIUMEPU3alNY,
3IIEMEHTaPHOE 3BEHO.

2. PacipocTpaHEHHOCTH HOJMMEPHBIX MaTEPUAIIOB, IPUPOJHBIE HCKYCCTBEHHBIE M CHHTETHUECKHE ITOJTUMEPHI.

3. Crpoenne u kimaccuukanus mnonuMepoB. Kiaccudukauus mOIMMEpoB IO CTPYKType MaKpOMOJEKYJSIPHOTO CKelleTa, 110
XHMHYECKOMY COCTAaBY OCHOBHOM IICTIH, TI0 MX TIOBEICHUIO IIPH HAIPEBAaHUN

4. M3omepust BBICOKOMOJEKYISPHBIX coequHeHHH. OCOOSHHOCTH H30MEpHH IIOJIMMEPHBIX MATEpHAJoB, IIOHATHE OJIIDKHETO H
JaTbHEro mopsaka

5. KoudopmannoHHass W KOH(HIYpAI[MOHHAsT HM30MEPHs 3JIEMEHTapHOro 3BeHa. KoHQurypalroHHas HM30MEpHs INPUCOCANHEHHS
3IIEMEHTaPHBIX 3B€HBEB B HEOOIBINHE (hparMeHThI, IPOCTPAHCTBEHHAS M CTPYKTYPHAs H30MEpHs OJIFKHETO ITOPSIIKa.

6. PerynsipHble 1 HeperysipHbIe H30TAKTHYECKHE, CHHINOTaKTHIECKUE, AaTaKTHIECKHUE.

7. MonekynsapHas Macca IOJIMMEPOB U  MOJEKyJspHO-MaccoBoe pacnpenenenne (MMP). IlonmuaucnepcHOCT MONUMEPOB.
CpenHeuncioBas, CpeJHEMACCOBas M CPETHEBSI3KOCTHAS MOJIEKYJIIPHAsl Macca MOIUMEpOB.

8. Crioco05! onpezneneHns MOIEKYIIPHBIX Mace onuMepoB. MMP kak (yHKIUS OMHANCIIEPCHOCTH ITOJIMMeEpa.

9. TubkocTh 1ened monmuMepoB. BHyTpeHHee BpalleHHEe B MOJEKyJlax. JHeprerudeckuil Oapbep BHyTpeHHero BpauieHus. [lonsrtue
KoH(popMarmu. Kunernieckre XapakTepUCTUKH THOKOCTH.

10. CBs3p THOKOCTH MaKpOMOJEKYN € HX XHMHYECKHM CTpoecHHeM, @akTopbl BIHIONME HAa THOKOCTH pealbHBIX Iereit
HOJINMEPOB.

11. Ilonatue HaAMONEKYJIAPHON CTPYKTYpBI onuMepa, HanmonekynapHas cTpykTypa aMOp(HBIX ¥ KPUCTAJUIMUECKHUX MOIUMEPOB.

12. Me3zomepHOE COCTOSIHUE TIOJTMMEPOB, KHUJIKUE KPUCTAIUIBI.

13. ®a3oBble U (PU3MUECKHE COCTOSHUS MOTUMEPOB.

14. AmopdHOe COCTOSHHE TOJUMEPOB, 3aBUCHUMOCTb Je(QOPMAIMOHHBIX XapaKTEpPUCTHK TMOJUMEpa OT TeMIepaTyphbl,
TEpPMOMEXaHHUUYECKUE KPHBBIE.

15. CrexnooOpa3Hoe, BEICOKO3IACTHIECKOE U BA3KOTEKYUee COCTOSHUE OIHMEPOB

16. Peornorus pacTBOpOB U PacIIaBOB MOIUMEPOB.

17. TepMoauHaMKKa MPOLECCOB HAOYXaHUS U paCTBOPEHHS TOIUMEPOB.

18. da3zoBoe paBHOBeCHE B CHCTEME IIOMMMEpP-PacTBOPHUTENb. [eIM ¥ CTYAHHW, IUIaCTU(HUIUPOBAHHBIE CHCTEMBI. O(QeKT
TUIACTU(UKALUH U €T0 MEXaHH3M.

19. CoBMeCTUMOCTD MOJIMMEPOB, CMECH TTOJIMMEPOB.




20. PenakcanuoHHbIe CcBOiicTBa moiuMmepoB. [lonsTue pemaxcaruu. IIpupoma permaxkcal[HOHHBIX SBICHUII B moimmMepax. MeTomsl
HCCIIC/IOBaHMS pellaKcalluy, KpUBbIe AedopMalusi-Bpems, 1edopManus-HanpspKeHHe.

21. Ilon3yuecTs. SIBIeHNE MEXaHMYECKOTO THCTepe3nca. Y IPOIIEHHBIE MEXaHUYECKHE MOJIENH BA3KOYIIPYTOro MojJuMepa.

22. MexaHOXMMUYECKUE IIPEBpAlICHUS IOIUMEPOB. MexaHudeckue CBOICTBA IIOJIMMEPOB, IPOYHOCTH M MEXAHHYECKOE
paspylieHHe NOIMMEepPOB, 0COOEHHOCTH MEXaHUYECKUX CBOUCTB KPUCTATITMUECKUX TTOITUMEpPOB.

23. J1onroBeYHOCTH, (MITyKTyallMOHHAS TEOPHUS IPOYHOCTH.

24. JlebopMarioHHBIE CBOWCTBAa CTEKIOOOPA3HBIX IIONMIMEPOB, SBICHWE BBIHY)KICHHOW SIaCTHYHOCTH. TepMOAWHAMHKA
BBICOKOJIACTHYECKOI! Aeopmaryu.

25. Xpymkoe M IIIaCTHYECKOE pa3pylleHHe moauMepoB. JlepopMalMOHHBIC KpPHUBBIC aMOP(HBIX, KPUCTAIMYECKUX U
KPHUCTAJIU3YIOIUXCS TIOJIUMEPOB.

26. O6mras XxapaKTepUCTHKA XUMHIESCKUX PEaKIUH MOINMEPOB.

27. TepMuueckas ¥ TEPMOOKHCIUTENbHAS JECTPYKIUS OTUMEPOB.

28. IlonsATHE TEPMOCTOMKOCTH U TEMIIOCTOMKOCTH MOIUMEPOB.

29. TepMuueckas IeCTPYKIMS B ITTABHBIX M OOKOBBIX IICTISX, THITBI IPOTEKAIONINX PEAKITHH.

30. TepmooxucnuTENbHAs JECTPYKIHUS, OCHOBHBIE PEAaKI[MH, MEXaHU3M Pa3pbIBa MOJICKYIIAPHBIX LETICH.

31. OxucieHue u crapeHue noauMepoB. Peakiuy nox AeficTBHEM CBETa U HOHU3UPYIOIUX U3Ty4eHHH.

[K-1.2

1. BA3KOCTb pacTBOPOB MOJIMMEPOB OIPEIESIOT C TIOMOLIBIO
a) BUCKO3UMeTpa MyHH

0) KamIIIPHOTO BUCKO3UMETpa

B) BUCKO3UMeTpa Tuna bpyxdunbaa

2. CpenHIoI0 MOIEKYISIPHYIO MAacCy OTPe3Ka IEMH MOINMEpa MEXKIY IBYMS CUIMBKaMH OMPEIEIISIOT
a) METOZIOM PaBHOBECHOTO HaOyXaHUS

0) 0 U3MEHEHMIO MJIOTHOCTH BYJIKAaHU3aTa

B) 110 U3MEHEHHUIO IIIIACTUYHOCTH

3. IIpo4yHOCTH Kay4yKa ONpeesor
a) C HOMOIIIBIO pEOMeTpa

0) C MOMOIILIO Pa3pHIBHOW MaIIUHBI
B) C IIOMOIIBIO JiepuBaTorpada

4. BsI3KOCTh Kay4yKOB OMPEACIISAIOT
a) ¢ TIOMOIIIBIO peoMeTpa

6) c moMoIIbI0 BHCKO3UMETpa MyHH
B) C OMOIIbIO JiepuBaTorpada

5. TemmepaTypy pa3inokKeHus MOJIMMepa MOXKHO ONPEEIUTh
a) ¢ IOMOIIIBIO peoMeTpa

6)c moMOIIIBI0 BUCKO3UMeTpa MyHH

B) ¢ IOMOUIBIO iepuBaTorpada

6. Jliist onpe/iesyieHns TeMIIEPaTyphl CTEKIOBAHUSI OTMMEPOB PHUMEHSIEOT
a) TUIIaTOMETP
6) TeH3HOMETp

8. MonekyIsipHy10 Maccy MOJIUMEPOB MOXXHO OIPEIEINUTD
a) METOJIAMH OCMOMETPHH, CBETOPACCESHHS, BHCKO3NMETPUH
6) o TepMOMeXaHUIECKOH KPHBOH

7. ®Da30Bble NPEBPAIEHUS B MOIMMEPAX CONPOBOKIAFOTCS

a) CKauk000pa3HBIM H3MEHEHHEM TEPMOJHHAMHIECCKUX H CTPYKTYPHBIX XapaKTEPUCTHK HOJIUMEPOB

6) U3MeHeHHeM YHEePIUU MEKMOIEKYIAPHBIX B3aUMOJICHCTBUI U TEILIOBOTO JABHKEHHUS

B) U3MEHEHUEM TEPMOJUHAMHUYECKUX U CTPYKTYPHBIX XapaKTEPHCTHK MOIMMEPOB,SHEPTMU MEKMONEKYISAPHBIX B3aMMOACHCTBUM U
TEILIOBOTO ABUKEHUS

9. ITonmMeps! MOTYT OBITH MOJYYEHBI B CTEKIO00OPAa3HOM COCTOSIHUM B CJICYIOMIMXCITY4asx

a) TPH OXJWKICHHH W3 BBICOKOAIACTUYECKOTO WM BS3KOTEKYYETO COCTOSHUS, IPUBBITSDKKE WM CIIHBAaHWH IOJHMEPOB,
HAXOMAIIUXCA B BBICOKODIACTHYE 'CKOM COCTOSHHM;IIPH BBIIApPUBAHUN PACTBOPOB IOJIMMEPOB WM BEICYIIMBAHWM Teledl Ipu
temneparypax Huwke TC,

0) mpu BEINAPHBaHUM PAcTBOPOB IIOJIMMEPOB WIIM BBHICYIIMBAaHWM Teled NpH Temieparypax Huwke TC; mpH CIIMBaHUM IOJIMMEPOB
TIPU TEeMITepaType ByJIKaHU3AIN

5. CiocoGHOCTh CTEKI000PA3HBIX MOIUMEPOB K OONBIINM AehOpMaIUIM Ha3bIBAIOT

a) BBICOKOJIACTHYHOCTHIO, a 1eOPMAIINH - BBICOKORIACTHUECKUMU

0) BBIHY’K/ICHHO! 3JTaCTHYHOCTHIO, a 1e()OpMAaNINH - BEIHYKIICHHO-3TaCTHIECKUMUI

10. TTonmumepsl, KOTOPBIE Pa3Mr4aloTCcsi IPH HArPEBAaHUH M MX MO>KHO MHOTOKPATHO HAarpeBaTh U OXJIaXJaTh, Ha3bIBAIOTCS




a) TepMOILIaCTaMU
0) peakTomIacTsl
B) 2J1aCTOMEPBI

11. B ypaBHenun Hplorona  BenuyuHa 1 3TO
a) KOO PUIUEHT BA3OCTH/BSIZKOCTh

0) HampsDKEHHE CABUTA

B) CKOPOCTb CIIBUTA

ITpomexyTouHast aTTeCTaUsA
21-27 ynoBIeTBOPUTEIBHO
28-34 xoporio

35-40 ornuyHO

B paMKax OCBOCHUA JUCHUITIIMHBI «Puzuka MOJIMMEPOB» HMCHOJB3YIOTCA CICAYIOIINC KPUTCPHUU OLICHUBAHUS 3HAHUN CTYACHTOB 110
OLEHOYHBIM CPCIACTBaAM:

CTylleHT B pe3yJIbTaTe BBIIOIHEHUS U CIa4l OLEHOYHOIO CPEJCTBA MOXKET MOMYYUTD CIICAYIOLINE OLEHKH.

OTnuyHO

[ToHOCTBIO M IPABUIIBHO BBITIOITHEHO, X O(OPMIICHO 3aJaHHE.

IIpu oTuéTe CTYAEHT Aan NoNHbIE U MpaBUIbHBIE 0TBETH Ha 90-100% 3amaBaeMbIX BOIPOCOB MO TeME PaOOTHL.

Xoporo

[oxHOCTBIO M ¢ HEOONBIIMMH HETOYHOCTSIMH BEITTOJTHEHO U 0(OPMIICHO 3aTaHHeE.

IIpu otuére CTymeHT Aai HE MOIHbBIE U C HEOONBIIMMH OIIMOKAMM OTBETHI HA BCE 3ajJaBacMble BOIPOCH MO TeMe pabOTHl MIH IO
MIPaBUIbHBIX OTBETOB cocTaBuia 70 — 89%.

VY 10BIIETBOPUTENBHO

He momHOCTBIO ¥ ¢ OIIMOKaMU BBITIOIHEHO U 0(hOPMIIEHO 3a/1aHUe.

IIpu oTuére CTYINEHT Hal HE TMOJHBIE OTBETHl M HE Ha BCE 3aJaBaeMble BONPOCHI MO TeMe paboThbl. J{onsi MpaBUIIBHBIX OTBETOB
cocrasuia 50 — 69%.

HeynosnersopurensHo

CTyZneHT He BBIIOJIHII 3aaHue. J{oIs mpaBHIIBHBIX OTBETOB cocTaBmiIa Menee 50%.

OHGHI/IBaHI/Ie KOMHCTGHHHI:I Ipyu U3YUCHUHN OUCHUTUIMHBI «®Dusnka MOJINMEPOB»

Hcxons u3 100-0annbpHOM (TSATHOAMIBHONW) CUCTEMBI OLIEHMBAHHUSI CHCTEMBbI OLIEHKH YCIEBAEMOCTH CTYIEHTOB, B XOJ€ OCBOCHHS
M3y4aeMOH IUCIMIUINHEI CTYACHT II0JTy4aeT HTOTOBYIO OLICHKY, IO KOTOPOH OIICHUBACTCS YPOBEHb OCBOCHHS KOMIICTCHITHI.

90-100 6amnyoB (OTIMYHO) HOBBIIICHHBIH YPOBCHD

CTylneHT JeMOHCTPUpPYET CQPOPMUPOBAHHOCTH KOMIIETEHIM HA TOBBILIEHHOM YPOBHE, OOHapyXWBaeT BCECTOPOHHEE,
CHCTEeMaTHYeCKoe M TJIyOOKOoe 3HaHHE YYEeOHOro MarepHajia, YCBOMJ OCHOBHYIO JIUTEPAaTypy M 3HAKOM C JIOHOJHHTEIBHOM
JUTEpaTypoi, PEKOMEHJOBAHHOH MpPOrpaMMOl, yMeeT CBOOOTHO BBINONHATH IIPAKTHYECKHE 3aJaHHS, IPETyCMOTPEHHBIE
OporpaMMoi, CBOOOJHO OIMEPHPYET MPHOOPETCHHBIMU 3HAHHUSME, YMEHHSMH ¥ HABBIKAMH, NPHUMEHSIET HUX B CHTYaIlUsIX
MOBBILIEHHOM CII0KHOCTH.

76-89 6amnoB (xopoiio) 6a30BbIi ypOBEHb

CTyneHT IeMOHCTPHpYeT Cc(HOPMHPOBAHHOCTH NHCIMIUIMHAPHOM KOMITETEHIHI Ha 0a30BOM ypOBHE: OCHOBHBIC 3HAHWS, YMEHHSA U
HABBIKH OCBOCHBI, HO JOMYCKAIOTCS HE3HAYUTEIbHBIC OMIMOKH, HETOYHOCTH, 3aTPYAHCHHS MPH aHAIUTHYCCKUX OIepalusX,
MepeHOCce 3HAHUI, YMCHUIT M HABBIKOB Ha HOBBIC, HECTAHAAPTHBIC CUTYaI[HH.

61-75 GaynoB (YZOBIETBOPUTEIBHO) ITOPOTOBBIIT yPOBEHB

CTyneHT JIeMOHCTpHpYeT C(HOPMHPOBAHHOCTh KOMIIETEHIIMI Ha TOPOrOBOM YPOBHE: B XOAE KOHTPOJBHBIX MEPOIPHUSTHIA
JIOIYCKAIOTCS 3HAYMTENbHBIC OLIMOKH, MPOSBISACTCS OTCYTCTBUE OTHCIBHBIX 3HAHUI, YMCHHUI, HABBHIKOB MO KOMIICTCHIIHSM,
CTY/ICHT HCIBITHIBACT 3HAYMTENBHBIC 3aTPYAHCHHS IIPU ONCPUPOBAHWM 3HAHUSIMH, YMCHHSMH M HaBBIKAMH IIPH HX IEpPEHOCE Ha
HOBEIE CUTYaIlHU

0-60 6anyoB (HEYAOBIETBOPUTENEHO) YPOBEHb OCBOCHHS KOMIIETCHITHH HIKE IIOPOTOBOTO

Komnereniu He chopmupoBansl. [IposiBisieTcss HEIOCTaTOYHOCT 3HAHHIA, YMEHHI, HABBIKOB.

6. YHEBHO-METOJUYECKOE 1 THO®OPMAITMOHHOE OBECIIEYEHUWE JUCHUIIJIMHBI (MOAYJIA,
IMPAKTUKHW)

6.1. Pexomenayemas utepatypa

ABTOPBI, COCTaBUTEIIN 3arnaBue U3znarenbcTBo, DNeKTPOHHBIN aapec

JI.1 |IHaGanosa,, B.Il. u Xumust v GU3UKa OITMMEPOB CO CIELHATIbLHBIMU Bomnrorpan:
Ip.] cporictBamu. U.1.: yueOHOe mococOne BonrI' TV, 2003




ABTOpBI, COCTaBUTENHU 3arnasue W3naTenscTBO, DNeKTPOHHBIN aapec
JI.2 | Hosakos U.A., Peonoruueckue u ByIKaHU3alUOHHBIE CBOMCTBA Mocksa:
Boasdcon C.H. 3J1aCTOMEPHBIX KOMITO3ULIUH AxaneMKHUTA,
2006
JI.3  |Kynesnes, B.H.[u Xumust v pU3MKa MOTIMMEPOB: ydeOHOe mocodre M. : KomnocC, 2007
ap.]
JI.4 | Cnupuponosa,, MLII. | ®a30Bble U pu3HuUecKre COCTOSHUS MOIHMEPOB! Bonrorpan;: http://lib.volpi.ru
[wmnp.] Mertoauueckue yka3zaHus K jabopatopHoii pabore | BonrI TV, 2008
0 JUCUUTUTHHE " XUMUS U PU3HKa
nonumMepoB” [DNeKTpOHHBIN pecypc] :
MeToanveckue ykazanus - http:/lib.volpi.ru
JI.5 |Ka6nos, B.®. HaaMonexysipHbIe CTPYKTYpPBI HOJIUMEPOB Bomxckwmii: BITM | http://lib.volpi.ru
[DnexkTpoHHBIH pecypc] : MeTomuueckue ykaszanus | (pruan)
- http:/lib.volpi.ru BonrI'TY, 2011
JL6 | Xommbepr K.[u ap. ] TIoBepXHOCTHO-aKTHUBHBIE BELIECTBA U IOJIMMEPHI M. : BUHOM,
B BOJHBIX PacTBOpax: yueOHoe mocodue 2007
JL7 | Wytunun, 10.0. DU3NKOXUMHUS MTOJTUMEPOB: YUEOHUK Boponex:, 2012
JI.8 | Anekcanapuna, AYO. |Ilouck uH(pOpMALXHU B HAYYHO# IIEKTPOHHON Bousrorpan: http://lib.volpi.ru
oubmmorexe eLIBRARY.RU [DnekTpoHHBIH BonrI' TV, 2013
pecypc] : MeToauuecKkre yKka3zaHus -
http://lib.volpi.ru
JL9 | Ackanckuit A.A., Beenenne B prU3MKO-XHUMHUIO TOTUMEPOB Mocksa: Hay4nbrii
Xoxios A.P. mup, 2009
JI.L10 | HoBomombiieBa, O.M. |®wusuka momumepos [DIeKTpOHHBIHN pecypc] : : Bousrorpan: http://lib.volpi.ru
MeToudecKue ykazaHus - http://lib.volpi.ru BonrI'TY, 2014
JI.11 | CroupunonoBa, M.II. | ®a30BbIe u pU3HIECKHE COCTOSHIS OIUMEPOB . Bosnrorpan:
[DnexkTponHbIi pecypc] : Meronuueckue ykazanus | BonrI TV, 2015
- http://lib.volpi.ru
JI.12 [KabnoB, B.®.[u ap.] |®Dwuzmka moaumMepoB u GU3UKOXHUMUS PacTBOPOB Bonrorpax: http://lib.volpi.ru
MONMUMEPOB [ DNEKTPOHHBIH pecypce] : yaeOHoe BonrI' TV, 2015
noco6wue - http://lib.volpi.ru
JI.13 |Kynesnes, B. H.[ u Xumus v pU3HKa TOTUMEPOB [ DIEKTPOHHBIH CIIo.: Jlans, 2014 | https://e.lanbook.com/bo
ap. | pecypc]: yaeObHoe ocobue - ok/51931
https://e.lanbook.com/book/51931
JI.14 |HoBonomsrmesa, O. M., | VYue6HOe mocobue mo kypcy "OU3nKoxuMus Bonrorpan: http://lib.volpi.ru
[u mp.] pacTBopoB nmoiauMepoB" [DIeKTpOHHBIH pecypc]: BonrI TV, 2017
y4eOHoe nocobue - http://lib.volpi.ru
JI.15 | Knenun, B.1. BBICOKOMOJNIEKYIISIPHBIC COCTHHEHUS CII6.: JTanb, 2013 | https://e.lanbook.com/bo
[DnexkTpoHHEI pecypc] : yu4eOHUK - ok/5842
https://e.lanbook.com/book/5842
JI.16 | Cemuuxkos, 1O. [I. BricokoMoneKyIsIpHbIE COETUHEHUS | y4eOHUK M. : Academia, ,
2006
JI.17 [HoBomomenesa, O. M. |IIpakTukym 1o ¢u3nke moanMepoB Bomxckuit , 2021 Pexxum noctyna:
U 1Ip. [DmexTpoHHEIH pecypc]: yaeOHoe mocobue - http://lib.volpi.ru
Pesxxum moctyna: http:/lib.volpi.ru
6.2. Ilepeyens pecypcoB HHGPOPMALHOHHO-TETIeKOMMYHUKALMOHHOI ceTu "UHTepHeT"
O1 | Dnexrponnas 6ubmmorexa BITU (¢punuan) Boarl TVY: http://lib.volpi.ru:57772/csp/lib/StartPageNew.csp
32 | DnexrponHO-OnbONIMOTEUHas cucTeMa u3natenseTa "Jlane': https://e.lanbook.com/
33 |PedeparuBnas 06a3a maHHbBIX Scopus kommanuu Elsevier http://scopus.com
34 | Hayunas snextpoHHas 6ubmmoreka elibrary.ru http:/elibrary.ru
35
6.3 IlepeueHb NporpaMMHOro odecrnevdeHust
6.3.1.1 | MS Windows XP IToxammcka Microsoft Imagine Premium
6.3.1.2 | ID df8605¢9-c758-42d6-a856-ac0ba9714cc4 Cyonuuen3u-onnbiit moroop Ne Tr000150654
6.3.1.3 | JIuuensus Ne41300906 ot 07.07.2017r. (6eccpounasi)
6.3.1.4 | 1O MS Office 2003 JIuuensust Ne41300906 (6eccpounas)
6.3.1.5
6.3.1.6

6.4 IlepeueHb MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM U 3J1eKTPOHHBIX 0u0H0oTeyHbIX cucTeM (IBC)




6.3.2.1 | MaopMaIimoHHO-TIONCKOBAs cUCTeMa (heepaIbHOrO roCcy1apCTBEHHOTO yupexaeHus «DenepanbHblil HHCTUTYT
MIPOMBIILICHHOH coOcTBeHHOCTH (OeciutaTHbIi goctym). — url: http://wwwl.fips.ru

6.3.2.2 | Ua(opMaIiioHHO-TIONCKOBAs CHCTEMAa BCEMHPHOH OpraHU3alH [0 HHTEIIEKTyalbHOH COOCTBEHHOCTH (OecIIaTHBII
noctyn).- url: https://patentscope.wipo.int/search/en/search.jsf

6.3.2.3 | UudopmanoHHo-cipaBoyHas cucteMa EBponeiickoil maTeHTHO# opranuzamnuu (OecmaTHelii goctyn). - url:
http://www.espacenet.com/access/index.en.html.

6.3.2.4 | TTouckoBas cucteMa o xumuueckum pecypcam. —URL: http:// www.chemindustry.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIIMHBI (MOAYJIA,
INPAKTUKHW) /OOPYJTOBAHUE

7.1 | [TomerneHus IS IPOBEICHNS JICKIIMOHHBIX/TIPAKTHYECKHUX 3aHATHI YKOMITIEKTOBAaHBI HEOOXOTIMMON
CHEUATN3UPOBAHHON yueOHOM Mebenbto, ydeOHO! TOCKOH U TEXHUUECKUMH CPeACTBaMU: [u1a3MeHHas nanens LG-42;
KoMITbtoTep, HOyTOyk Lenovo; LCD TeneBu3op, KOMIBIOTED.

7.2

7.3 | Ilomemenus 1uis MpoBeAEHNUS Ta00paTOPHBIX pab0T YKOMILIEKTOBAHBI HEOOXOAUMOI! CHEHaTU3UPOBAHHON yueOHOM
MeOeNbIo M CleAyIonMu pudopamu: Buckosumerp Bpykduasaa RVDV-II+ Pro, Bechl anextponnsie VIC-510 dl1,
ycrpoiicTo mepemernusaromiee [19-0118 (2 mt.), anexrpomkad cymmiapHeit CHOJL, pedpakromerp UPD-454,

7.4 | muxpockon Ansramu ITonap 312, HacTonbHas MoTyaBTOMaTHYeCKasi BEpTUKAIbHAs HMHKEKTOPHAs JINThEBas MallllHA
muHU-TITA JD-MC-20, npubop s onpenenenns nmmuTtanca E7-14, suckoznmerp «Mooney 1500S», kommpeccop Fini
SF 2500-24L-2H, 6e3poropHsIii peomeTp ¢ nukamgeckuM casurom MDR 3000 Professional, ycraHOBKa [u1s onpeeneHus
mokasarens TeKy4yecTH paciiaBa TepmoruiactoB UPT-AM, ycranoBka KU T-Onactomep aist onpeneneHus
TEIUIOEMKOCTH U TEMJIONPOBOAHOCTH 31aCTOMEPOB,

7.5 | [TomerueHus 11 CAMOCTOSITENBEHOM PadOThI 00YYalOMXCs 000pYIOBaHBI KOMIIBIOTEPHON TEXHUKOH C BO3MOXKHOCTHIO
MOJKITFOYCHUS K ceTH «IHTepHEeT» U 00ecIieueHHeM JIOCTYIIA B AJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEBHYIO CPEy.

7.6

1.7

8. METOAUWYECKHUE YKA3AHUSA JJISA OB YYAIOIIUXCA 11O OCBOEHUIO JUCHHUITIJIMHBI (MOAYJIA,
IMPAKTUKH)

B mporecce m3ydeHns TUCIUIUIMHEI 00y4Jaromuiics 00si3aH aKTHBHO HUCIIONB30BaTh Bce GOpMBI 00yUIEHHS: TIOCEIIATh JEKIHH ’
1a00paTOPHBIC U MIPAKTUYECKHE 3aHATHS, TOTy4aTh KOHCYIGTANY IIPETIOIaBaTelIs H BHIIIOJIHATE BCE BUIBI CAMOCTOSTEIBHON
paboTHI, MpeTyCMOTPEHHOI yueOHbIM IIIaHOM U paboueil mporpaMmoit quctuinHbL. [Ipolece u3yueHns TUCHUNIUHBL BKIIIOYAET B
ceos:

- PaboTy oz pyKoBOICTBOM TIperiofaBaTesst (JISKIIUH, Ta00paTOpHEIE M MPAKTHYECKNE 3aHATHS, KOHCYIBTAIlNH MIPEIIOaBaTelIs).
- CamocTosTensHas pabora CTYIEHTOB (IIOArOTOBKA K 1a00paTOPHBIM U MPAKTUUECKUM 3aHATHAM, IPOMEKYTOUHOI aTTECTAIHHU 110
UTOraM OCBOCHMSI IMCLIMILTMHBI, BBIIIOJTHEHNE KOHTPOJIBHOI padoThI).

1 ITpUHIAIIET ¥ JIOTHKA TOCTPOCHUS TUCIIATUINHEI

[IpuHIMTE 1 JIOTHKA TOCTPOCHHUS JUCIUILIHNHBI OTPasKeHBI B pabodeil mporpaMMe JUCIUILIMHEL B 3Toit nmormueckoi
MOCIIEIOBATENBHOCTU U PEKOMEHIYETCS U3y4yaTh JUCLHUIINHY.

YKa3aHHOH JIOTHYECKOH IOCIIeJOBATEIbHOCTH OTBEYAET CTPYKTYpa IIEKTPOHHOTO YIeOHO-METOINUECKOTO KOMILIEKCa
muctuuaasl (OYMK]I), pazmenienHoro Ha caitte mHCTHTYTa: http://umkd.volpi.ru u anekTpoHHass HHPOPMAITHOHHAS
obpazoBatensHast cpena BonrI TY 2.0 (OOUC), pasmemenHas Ha caiire https://eos2.vstu.ru/. YMK]] u S0UC ucnons3yror
Pa3IMYHBIE PeCypChl — TEKCTOBBIE CTPAHUILIBI C THIICPCCHUIKAMU, JIOKabHbIE (aiiinbl B pasnuunbix Gpopmatax (.doc, .ppt, .pdf u ap.),
CCBUTKHM Ha BHEIITHHUE PECYPCHI (Web - CTPaHUIIBI), a TaKKe BKITIOYAeT KOHTPOIUPYIONIHE 3JIEMEHTHI.

PexomeHmyeTcs IPUCTYIHUTH K ITOCIEA0BATEIFHOMY U IITyOOKOMY YCBOCHHIO MaTepHaa C MOMOIIBI0 KOHCTIEKTOB JEKIIUH U
PEKOMEHIyEMOM OCHOBHOM U JIOIIOJIHUTEIBHOM JINTEPATYPbI, PYKOBOJACTBYSCh YKa3aHHOMN JIOTHYECKOM IOCIE10BATEIBHOCTHIO
U3y4YeHHs AUCIIUILUIUHEL.

OCHOBHBIMH BHIaMH PAaOOTHI IO TUCIUIIIMHE B COOTBETCTBHHM C yUeOHBIM IJIAHOM HAIIPABICHHS TOITOTOBKH SBIISIOTCS!

- ayauTopHas padoTa: JeKIuH, 1ab0paTOpPHbIE U MPAKTUIECKHUE 3aHATHS;

- CaMOCTOsITENbHAsl paboTa, BKIIIOYAIONIAsl B TOM YHCIIE BHIIOJIHEHHE KOHTPOJIBHOM paOoThI.

- IPOMEKYTOYHAsI HTOTOBAs ATTECTAIHS.

2 Meroaudeckue yKa3aHHUs K OpraHH3alUH ayAUTOPHOH paboTsI

2.1 O6mue pekoMeHIauu

HN3noxeHne NEKIMOHHOIO MaTepHaa OCYILECTBIISIETCS C MCIONb30BaHHEM MTPE3EHTAlNH, IPEICTABIAEMbIX C TOMOIIBIO
MYJIbTUMEANHHBIX CPEACTB.

PexomeHnmyeTcs B ciIydae MpoITycKa JIEKIIMOHHOTO 3aHATHS 0OPAaTUTHCS K COOTBETCTBYIOIEMY pasjeny (Teme) B OYMK/ u
U3YYUTh KOHCIIEKT JICKIIMK COBMECTHO C Pa3MEILCHHON B 3TOM e OJIOKE Ipe3eHTalueH.

IMpakTryeckue U 1a00paTOpPHBIE PA0OTHI IPOBOIATCS C UCIIOIB30BAHHEM COOTBETCTBYIOIINX METOIMICCKUX YKa3aHHI.
PexomenmyeTcs B cirydae MpoITycKa MPAKTHYECKOro 3aHATHS COINIAaCOBATh BAPHAHT KOMIUICKTA 3alaHUI K MPaKTHUECKOH paboTte u
00paTUTBCA K COOTBETCTBYIOLIEMY pa3fielly PEKOMEHYEeOH IUTepaTypsbl.

PexomeHyercs B cirydae mpolrycka J1abopaTopHOH pabOThl M3yYHTh METOANYECKUE YKa3aHH K 1abopaTOpHOi padoTe 1
COTJIacoBaTh C MPEroIaBaTelieM albTepHATHBHBII BapHaHT BBITOIHEHHS TaO0paTOPHOH PaObOTHI H/MIH BOSMOKHOCTD BBITIOJTHEH
paboTHI ¢ APYTOH IPYNIION, B JOIOIHUTETHHOE BPEMSI.

2.2 IlpaBuna u npreMbl KOHCIIEKTHPOBAHUS KNI

KoHcnekTrpoBaHne JEKINH PEKOMEHAYETCSI BECTH B CIICIIHAIBEHO OTBEACHHON JUIS 3TOTO TETPAIH, KaXKIBIH JIMCT KOTOPOIl JOIDKEH




UMETh oISt (4-5CM) 11T TOTIOJTHUTEINILHBIX 3aITicei.

B koHcIekTe peKOMEHAYeTCs 3alIMChIBATh TEMY U IUIAH JICKLUHA, pEKOMEHIyeMYIO JIMTEpaTypy K TeMe. 3alicH pa3aesoB JEKLUU
JIOJDKHBI IMETD 3aTOJIOBKH, TTO3aT0JIOBKH, KpacHBIE CTPOKH. Ha3BaHHEBIE B JIEKITMH CCBUIKH HAa IEPBOMCTOYHHIKH HAJI0 IIOMETHUTH Ha
TIOJISIX, YTOOBI TP CaMOCTOSTEIBHOM PabOTe HAUTH U UCIIOIB30BATh UX.

B koHcIekTe 10CII0BHO PEKOMEHIYETCS 3alMChIBATh TOJIBKO ONpPENENeHUs NOHATUH, KaTeropuil U T.1. IHOe n310%KeHHoe JIEKTOPOM
JIOJDKHO OBITh 3aITMCaHO CBOMMHU CIIOBaMH. PekoMeHyeTcs BEIpabOoTaTh M MCIIONB30BaTh JOIYCTUMBIC COKpAIIeHHsT Hanboiee
pacmpoCTpaHEHHBIX TEPMHUHOB M MTOHSTHH.

B KOHCIIEKT peKOMEHIyeTCsl 3aHOCHUTH BCE, UTO TPErnoAaBaTeb MALIET Ha JOCKE, a TAKXKE PEKOMEHIyeMble (YOPMYJIbI, CXEMBI,
TaOIULIbI, TUarpaMMBbl U T.JI.

PekoMenyeTcst I3y4uTh M 0TPaOOTaTh MPOCITyIIaHHBIC JEKIHH 0e3 IIPOMEIJICHHS — 3TO 3HAYUTEIFHO COKOHOMHUT BpeMs 1
CIOCOOCTBYET Iy4IIeMy YCBOCHHIO MaTepHaa.

2.3 TlonroroBka K MpakTHYECKUM paboTam

[MpakTHyeckue 3aHATHS IPEAHA3HAYCHBI U 3aKPEIUICHUS 3HAHHH, OTyYCHHBIX 00YYaIOMIMMICS IIPH OCBOCHUH TEOPETHUECKOTO
Marepuana.

[IpakTHyeckue 3aHATHS TOCTPOSHBI CIETYIOMNUM 00pa3oM: AJisl KaKAOro pasaena (TEMbl) pacCMaTPUBAIOTCS] BOIPOCHI B
COOTBETCTBUH C TEMOI 3aHSTHS, @ 3aTEM IPEIOCTABIISIOTCS KOMIUIEKTHI 3aJaHui JJIs coOeceJOBaHus ¢ TperoaaBaTeneM. B ciydae
HEMPaBIIIFHBIX OTBETOB CTYACHTY IIPEIaraeTcsi IOBTOPUTH COOTBETCTBYIOIIMI pa3/iell TEOPETHIECKOH YaCTH, ITOCIIE YeTo
BEPHYTHCSA K cOOECeIOBAaHMIO. 3aIUTa IIPAKTHIECKOIT PabOTHI OCYIIECTBISIETCS IyTeM cOOeCeI0BaHMS C MPEIofaBaTesieM 0
BOIIPOCaM, peAcTaBIeHHbIM B POH/Ie OLIEHOUHBIX CPEICTB.

BeimotHeHre n 3anuTa MpakTHYeCKOH pabOoTHI IIpe/roaracT HHTePaKTHBHEIA 00MeH HH(popMalHei ¢ npenogasarenem. J{is
YCIICIITHOTO BHITTOJTHEHHS IIPAKTHIECKUX paboT peKOMEHyeTcs 3apaHee 03HAKOMUTECS € IIENBI0 M COIEPKAaHUEM TTPAKTHIECKOM
paboThl, TOBTOPHUTH TEOPETUUECKUIN MaTeprall, IMETh KOHCIIEKT JIEKITAOHHOTO 3aHSTHS MO0 COOTBETCTBYIOIICH TEMe.

2.4 TloaroroBka k 1a00paTopHbIM paboTam

CoBpeMeHHBII yPOBEHB ITOJITOTOBKH CTYACHTOB TPeOYeT Pa3BUTHS HCCIIEIOBATEIBCKAX HABBIKOB PA0OTHI, UTO OCYIIECTBIICTCS B
MpoIIecce U3yUSHHs AUCIUILTMHBI METOAaMH JIAOOPAaTOPHOTO MPAKTHKYMa.

Ha naGopaTopHbIX 3aHATHAX OCYIIECTBISETCS MHTErPALIMS TEOPETUUECKUX 3HAHUM U MPAKTHUECKUX YMEHUN CTYIEHTOB B yCJIOBHUSIX
TOM WJIM MHOMU CTETIeHH OJM30CTH K peabHOW MPO(heCCHOHANBHON NeaTeabHOCTH. Ha 1abopaTopHBIX 3aHATHAX CTYICHTHI
pHOOPETArOT HaBBIKK YKCIIEPUMEHTAIBHON paboThl, 00paIieHns ¢ IprudopaMu U cpeacTBAaMU H3MEpeHNi, 00paboTKI
9KCIIEPUMEHTANIBHBIX JAHHBIX U MOJIH30BAaHUS CIIPABOYHOHN JIMTEPATYPOM, UTO CIIOCOOCTBYET Oosiee rryOOKOMY, IOIHOMY U
OCO3HAHHOMY ITOHUMaHMIO TEOPETUUECKOr0 MaTepuaIa.

Kpowme Toro, mabopaTopHbIif IpaKTHKyM oOecTiednBaeT Hanodosee OJIaronpusTHBIC YCIOBHSA ISl yUeOHO-HCCIIEeI0BATEBCKOM
NIESITENIBHOCTH, Pa3BUTHS TBOPYECKOTO TOTEHIINANA 1 KOMMYHHKATHBHBIX CITIOCOOHOCTEH CTYIEHTOB.

JlabopaTopHoe 3aHsTHE TOIPa3yMeBaET peau3alHIo CISIYIOMINX STAloB:

- JIOIYCK K IPOBE/ICHAIO PabOTEI;

- BEITTOJTHEHHE JTa00PaTOPHOH pabOTH HHANBHYAIBEHO HIIM B MUKPOTPYIIIIaXx;

- opopmieHue 1a6OPATOPHON PabOTHI;

- 3aIUTa 1ab0paTopHOi paboThI.

Jomyck k 1abopaTopHOiT paboTe ocyIecTBiIseTcs B (hopMe TecTa WIIH KPaTKOro co0eceT0BaHMS IPEToJaBaTellsl CO CTYICHTOM;
€CITM CTYIIEHT TIOKa3bIBAET IUIOXHE PE3yIbTAThI IO MOATOTOBKE TEOPETUIECKOTO MaTepraa, OH HE IOMYCKAETCS K BHITIOITHEHHIO
nabopaTopHOi paboTHI.

PekoMenyercs Ui 5KOHOMUH BPEMEHH 3apaHee IIPUTOTOBUTH OJIaHK J1a00paTOpHOM paboThl ¢ HEOOXOIUMBIMU TaOJIHIAMH,
OTMCaHWEM YCTaHOBKH W/WIJIA METOJTUKHU HCCIICIOBAHHS, pacueTHBRIMU (opMmysiaMu, rpadukamu. JlabopaTtopHas padoTta
BBITIOJTHAETCS. B COOTBETCTBHU C METOAMYECKUMH YKa3aHUSMH U TPEOOBaHUSMH TEXHUKU 0€30MaCHOCTH.

OdopmieHne paboThl MPOU3BOJUTCS KAXKIBIM CTYI€HTOM WHAWBUAYAIBHO WM COBMECTHO YWiIEHAMH MUKPOTPYIIL; IPU 3TOM
OCYIIECTBIISFOTCS. HEOOXOANMBIE PacdeThl, MOCTpoeHHe rpadrukoB, popMyIupoBaHHEe BEIBOIOB.

3aKIIIOUYNTENTHHBIM JTAoM Ja00paToOpHOTO 3aHATHS SIBISETCS 3aIuTa JabopaTopHol paboThl. JIaHHBIH Tarm MOXKET MPOBOJUTHCS B
(hopme nHAMBUAYaAILHOI Oecepl MeXTy MpenoJaBaTeneM H CTYASHTOM/TPYIIION CTYJeHTOB WIIM HHOH (opMe, IPEeyCMOTPEHHON
®DOH/I0M OLIEHOYHBIX CPEICTB JaHHOM NUCLUIUINHBL.

3 MeTtonuveckue yKka3aHHs K OpraHU3aIHY CaMOCTOSITEIbHON paOoThI

3.1 IIpuemsl pabOTHI C OCHOBHOM U TOTIOTHUTEILHON JINTEPATYPOi

Ocoboe MecTo cpeii BUIOB CAMOCTOSTENBHOM pabOThI 3aHMMAeT padoTa ¢ JIMTePaTy PO, SIBJISOIIAsICS OCHOBHBIM METOIOM
CaMOCTOSITEIEHOTO OBJIAJICHHS 3HAHUSAMH. V3ydeHne TUTepaTyphl - MPOIIECcC CIOXKHBIHN, TPeOYIONHi BRIpaOOTKU ONpeeIeHHBIX
HaBBIKOB. [109TOMY Ba)kHO Hay4HTCsl paboTaTh ¢ KHUTOMW. [lepedeHpb 1 00beM JIUTepaTyphl, HEOOXOAMMOM JJISt H3YUIECHUS
JUCLHUIUIMHEL, Onpeaensercs paboyeil mporpaMMoi TUCUMIUIMHEL U nipuBezieH B OY MK/, pa3MerieHHOM Ha caiiTe MHCTUTYTa:
http://umkd.volpi.ru u anexTpoHHON HHOOPMAIIMOHHON 00pa3zoBarenbHol cpene Boarl TV 2.0 (BOUC), pa3MelneHHOH Ha caiiTe
https://eos2.vstu.ru/.

Bcio nmutepatypy MOKHO pa3fefuTh Ha Y9eOHUKU U yueOHbIe TOCOOUsI, OpUTHHAIbHBIE HaAyYHbIE MOHOTpauIecKre HCTOYHUKH,
Hay4Hble TyOIMKaluK B IEpUOANYECcKOl nedat. V3 HUX MOXKHO BBIJETIUTD JINTEPATYPy OCHOBHYIO (PEKOMEHIYEMYIO),
JOTIOJTHUTENTBHYIO M JINTEPATYPY JUIS YIITyOIEeHHOTO N3yYCHUS TUCIIUTUINHEL.

W3ydeHne AUCIUILTHHEI CIeyeT HAUMHATh ¢ y4eOHHKA, TOCKOJIBKY YUeOHUK — 3TO KHHUTA, B KOTOPOH M3JI0)KEHBI OCHOBBI HAYTHBIX
3HaHUH MO OMpeeTICHHOMY MPEMETY B COOTBETCTBHUH C IIETSIMU U 3a/la4aMy 00y4eHUsl, yCTaHOBJIEHHBIMH ITPOrPaMMON U
TpeOOBaHUSIMH TUIAKTHKH.

ITpu paboTe ¢ UTEpaTypoOil ClIeAyeT YIUTHIBATh, YTO MMEIOTCS PA3IMIHBIC BUABI YTEHUS, U KaXK/IBIH U3 HUX UCIIONB3YeTCs Ha
OTIPENeNICHHBIX dTalaxX OCBOSHHS MaTepHaa.

[IpenBaputenbHOE UTEHHE HANIPABIICHO HA BBISBICHUE B TEKCTE HE3HAKOMBIX TEPMHUHOB U IIOMCK UX 3HAYEHUS B CIIPABOYHON
JMTEepartype.

CKBO3HOE UTEHHUE MpeIonaraeT MpouYTeHHe MaTepruata oT Hadana 10 KoHIa. CKBO3HOE YTEHHUE JUTEPATYPhl U3 MIPUBEICHHOTO
CIHCKa JJaeT BO3MOXKHOCTb CTYAEHTY C(OPMHUPOBATH Te3aypyC OCHOBHBIX MOHITUH U3 H3ydaeMoil 001acTu 1 CBOOOAHO BIaeTh




UMH.
Br16opounoe— Ha000pOT, NMEET LEIbI0 MOUCK M 0TOOp MaTepuana. B paMkax TaHHOro Kypca BEIOOPOYHOE YTEHHE, Kak CIIoco0
OCBOCHHS COJEPKaHUs Kypca, JOJDKHO HCIIONB30BaThCS MPH TIOATOTOBKE K MPAKTHYECKUM 3aHATHSAM MO COOTBETCTBYIOIINM TEMaM.
AHaNMUTHYIECKOE YTEHHE — 3TO KPUTHYECKHI pa300p TEKcTa ¢ TMOCIESAYIONMM ero KOHCIIeKTHpoBaHneM. OCBOCHUE yKa3aHHBIX
NOHATH OyaeT Hanbonee 3¢ (HEeKTUBHLIM B TOM ciIydae, €CIM IPU YTEHUU TEKCTOB CTYAEHT OyJeT 3aaBaTh K 3TUM TEKCTaM
BONpPOCHL. YacTh U3 3THX BOIPOCOB C(HOPMYIIMPOBaAHA B IIPUBEICHHOM HIKE CITHCKE KOHTPOJIBHBIX BOIIPOCOB M 3agaHuid. CIHCOK
3THX BOIPOCOB IT0 MOHATHBIM IPUYNHAM OTPaHHYCH, TOITOMY Ba)KHO HE TOJIBKO COAEPKAHME BOIPOCOB, HO caM NPHHITAI
OCBOCHHS JIUTEPATyPHI C MOMOIIBIO BOIIPOCOB K TEKCTaM.

Llenblo U3y4aromero YTeHUs SABISCTCS TITyOOKOe M BCECTOPOHHEE TOHUMaHKe y4eOHOI HH(pOopMaIiH.

B pemennn Bcex yueOHBIX 3a/1ad HEMAJIOBKHYIO POJIb UTPAIOT 3aIMCH, CICTaHHBIEe B IIpoIecce YTeHHs KHUTH. OHU SBISIOTCS
CEepPBE3HBIM IOJICTIOPHEM B TIOATOTOBKE K HK3aMEHaM, T.K. TO3BOJISIOT BKIIOYATh ITyONHHYTO TaMSTh i BOCIIPOU3BOAUTH
cofiepXaHHe paHee MPOUNTAHHOW KHUTU. MOXKHO BBIICITUTH TPU OCHOBHBIX CIIOCO0A 3aITUCH!

a) 3aIUCh MHTEPECHBIX, BAXKHBIX JUIS 3aIOMUHAHHS HIIX TTOCIIEAYIOIIETO HCIIOIB30BAHUS TTOJIOXKEHUH 1 (aKToB;

0) mocenoBaTeNbHAS 3aIIMCh MBICIICH aBTOpa, IO pasienaM, IiiaBaM, naparpadam kHur. Takas 3ammce TpeOyeT TBOPIEeCKOH
nepepabOTKH IPOYUTAHHOTO, YTO CHOCOOCTBYET IPOUYHOMY YCBOECHUIO COJCPIKaHUS KHUTH;

B) KpPaTKOE M3JI0XKEHHE IPOYUTAHHOTO: COAEPKAaHNE CTPAHMI] YKIIaJbIBACTCS B HECKOJIBKO ()pa3, CoAepKaHHE IT1aB - B HECKOJIBKO
CTPaHUI] CBI3HOTO TEKCTA. DTOT BUJI 3aIIMCH MPOIIE, OJIFKE K TIEPBOMCTOYHHKY, HO IIPH 3TOM TBOPUYECKAs MBICITb YATATEISA
MaCCHBHEE, a TOATOMY yCBOCHHE MaTepuaia ciabee

3.2 BoinonHeHne KOHTPOJIBHOM paboThl

KoHtponbHast paboTa 110 AMCHUIIMHE BKIFOYAET TEOPETHIECKYIO YaCTh, IPEIIIOIAraolyi0 pACCMOTPEHHE TEOPETHIECKHX
BOITPOCOB OTIEITBHBIX (PU3MUECKUX CBOICTB ITOJIMMEPOB, PACTBOPOB M PACILIABOB MOJIUMEPOB (0030p MH(OPMAITHOHHBIX
UCTOYHUKOB), U IPAKTUUECKYIO YaCTh, IPEANONATaIONIy0 PACCMOTPEHNE PaHee IPOBEICHHBIX HAYUHBIX HCCIIEIOBAaHUN (HAYYIHBIC
JKypHaJIbI 38 OCIIEAHHE 5 JIET), KacaloMXCsl H3YUCHHIO CBOMCTB, PACCMOTPEHHBIX B TEOPETHUYECKOH YaCTH KOHTPOJIBHOH PabOTHI.
Harmmcanne KOHTPONBHO paboTHI IPEAIIoNaraeT XopoIie 3HaH!s yaeOHOTo MaTepraia, H3yuYeHHe OTACIBHBIX IJIaB KHUT,
MEePHOIMYECKIX ITyOIUKAIMA 1 HOPMaTHBHO-IIPABOBBIX aKTOB, METOJMK PACUYETOB, MIMEIOIINX IPSMOE OTHOIIECHHE K TeMe paboTHl,
YMEHHE I0JIb30BaThCs CIIPABOYHON U APYrol Hay4yHO-TEXHUYECKOM JINTEPATYPOil.

ITponecc MOATrOTOBKY M HANMCAHKS KOHTPOJILHON PaOOThI BKIIFOYACT CIIEAYIONINE OCHOBHBIE CTa U,

BapuaHT KOHTpOIBHOI paboTHI BEIOMpaeTcss U3 mpenctaBieHHEX B @POC mim, 1o COrIacoOBAHMUIO C MIPETIoIaBaTelIeM,
npeasaraeTcs 00yJaronmMmcst.

PaGota o usyuenuro marepuana

V3ydenne muTepaTypsl IO BOIIPOCAM TEOPETHIECKOI YacTH KOHTPOIBEHOH paboTHI JaeT BO3SMOKHOCTh COCTaBUTH
OpHEHTHPOBOYHEIN IaH. KoHeuHo, B miporiecce paboThI I1aH OyAeT KOHKPETH3UPOBATHCS U YTOUHATHCS, HO MOCIIE TOTO, KaK
U3ydeHbl COOpaHHbIE MaTepHabl O BOIPOCY U Y CTYEHTA CIOKUIOCh YeTKOE MpeCcTaBlIeHne, Kak 1 0 uéM mucaTh. Kaskabiit
BOIIPOC PEKOMEH/IYETCSI TBOPUECKH T1epepadoTaTh B CXEMBI, TAOIHIIBI U T.1I.

Peanm3ariy mpakTHYIECKOi YacTH KOHTPOJIBHOH paboTHI MPEAIIECTBYET BEIOOP CTATHH W3 HAYYHBIX JKYPHAJIOB 110 TEMaTHKE
UCCIEIOBAHUS C HCIOJIB30BAaHUEM JIEKTPOHHON HayuHOM 6ubmnorexn eLIBRARY .RU,mog6op MeToqudeckux MaTepuanoB U
pabota ¢ TOCT, CHUII, CaulluH u np. HOpMaTUBHO#M, CLIPAaBOYHOMN TOKYMEHTAIMEH.

3.3 CaMOKOHTPOJIb

CaMOKOHTPOIb 3HAHUMH, TOIYYEHHBIX YUaIIIMUCS IIPU U3yUCHUH Pa3eioB (OCBOCHHE TEOPETHUECKOTO MaTepraa, BEIIOIHEHUE
HPaKTHYECKUX 3a1aHUI) PEKOMEHIYETCS OCYLIECTBIATH C HOMOIIBIO OLIEHOUHBIX CPEJICTB , MPEACTaBIEeHHBIX B DOH/E OI[EHOYHBIX
cpenctB u B YOMK/I. JlanHbIe pecypchl O3BONISIOT 00YYAIOIEMYCsl CAMOCTOSATENBHO OLCHUTH CTENEHb YCBOCHHS MaTepHaa 1
HPUHATH MEPHI 10 KOPPEKTHPOBKE «IIPOOETIOBY.

3.4 TlpomexxyTouHas aTTeCTalUs

IToaroroBka k MPOMeXyTOYHOH aTTECTAllMU OCYLIECTBISIETCS B CIEAYIOIEM MOPSIKE: 03HAKOMIIEHHE C TIEPEYHEM BOIIPOCOB K K
MPOMEKYTOYHOH aTTECTAINH; IIOBTOPEHHE JICKIIMOHHOTO MaTepHaa i KOHCIIEKTOB, CO3JIAHHBIX CTYJCHTaMH B X0JI€ TOATOTOBKH K
MPaKTHYECKUAM 3aHATUSAM U CAMOCTOATENIBHOTO N3yUEeHUS UCIIUIUINHBI, KOHCYIBTAIHs C IperoaBaTesieM 10 BOIIpocam, B
KOTOPBIX CTYJEHT HE CMOT Pa300paThCs CAMOCTOSITENBHO.

Meroaudeckre peKOMEHIALUH 110 00YUYEHHIO JIUII C OTPAHUYEHHBIMH BO3MOXHOCTSIMHU 3/I0POBbsI M HHBAJIUJIOB.

CTyZIeHTHI ¢ OTpaHHYEHHBIMI BO3MOKHOCTSIMH 30POBBSI HMEIOT CBOH CTEH(HIecKre 0COOCHHOCTH BOCTIPHATHS, TTepepaboTKH
Mmatepuana. [Tonbop u pa3paboTka yueOHbIX MATEPHANIOB AT TAKHX CTYAEHTOB MPOU3BOAUTCS C YUETOM TOTO, YTOOBI
HPEOCTaBIATh ITOT MaTepHall B pa3IndHbIX (OpMax Tak 4TOObI HHBAJIMIbI C HAPYIICHHSAMH CIIyXa MONy4ain HH(OpMauio
BU3YyaJIbHO, C HAPYIICHUSMH 3PSHHUS - ayInaibHo. [IpeycMOoTpeHo B cirydae HEOOXOIMMOCTH CO3/IaHHE TEKCTOBOW BEPCUH JTFOO0TO
HE-TEKCTOBOTO KOHTEHTA JUIA €T0 BO3MOXKHOTO IIPe0Opa30BaHuUs B aIbTEPHATHBHEIEC ()OPMBI, YIOOHBIE UIS PA3THIHBIX
HONb30BaTeNeH, albTePHATHBHYIO BEPCHIO MEIMAKOHTEHTOB, BO3MOXKHOCTh MacIITaOUpOBa-HUsA TEKCTa U U300pakeHuil 6e3 morepu
Ka4ecTBa, JOCTYHOCTh YIPABJIECHHsI KOHTEHTOM C KJIaBUATYypBI.

OCoOEHHOCTH MPOBEICHUS TEKYIIEH 1 IPOMEKYTOTHOM aTTECTAIMH JUIS JIUI C OTPaHWIEHHBIMH BO3MOKHOCTSIMH 310POBBS 1
UHBAJHIOB

Jlnist ocyIecTBIeHUs TPOLEAYp TEKYIIEro KOHTPOJIS yCIIeBAEMOCTH M IPOMEKYTOUHOM aTTecTallMi yKa3aHHBIX 00y4Yaronuxcs
co3maroTcst GOHIBI OIIEHOYHBIX CPECTB, aTallTHPOBAHHBIC TSI HHBAJIM/IOB H JIUI] C OTPAaHHICHHBIMA BO3MOKHOCTSIMH 37I0POBBS U
TI03BOJISIONINE OIICHUTH JOCTHXEHHE UMH 3aIUIaHUPOBAHHBIX B OCHOBHOM 00pa30BaTeNbHOM IIporpaMMe pe3yIbTaToB 00yUeHUS U
ypOBeHb C(hOPMHUPOBAHHOCTU BCEX KOMIIETEHIINI, 3asBICHHBIX B 00pa30BaTeNbHON Mporpamme. Takue OleHOUHBIE CPEACTBA
CO3/1al0TCs 110 Mepe HEOOXOIMMOCTH C YUETOM Pa3INYHbIX HO30510THi. PopMa NpoBeieH st TEKYIIEH aTTeCTalluu IS JIULL C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBS ¥ MHBAJIHM/IOB YCTAHABIMBACTCS C YIETOM MHIUBHIYAIBHBIX ICHXO(MH3HIECKIX
ocoOeHHOCTeH (yCTHO, MICEMEHHO Ha OyMmare, MHCbMEHHO Ha KOMIIbIOTEPE, B (hopMe TecTHpoBaHus U T.11.). [Ipu HeobxoxumocT
TaKUM CTyJeHTaM 00eCIeUHBAIOTCSI COOTBETCTBYIOIUE YCIOBUS MPOBEICHUS 3aHATUI U aTTECTAallUM, B TOM YHCIIE
MPEIOCTABISIETCS JOTIOTHUTEIBHOE BPEMS [UIS IIOTOTOBKH OTBETA HA IIPOMEXYTOYHON aTTeCTallNH.




