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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 4 roaa 11 mecsiueB
®opma oOyueHus 3a04HasA OO0mast Tpy10eMKOCTh 8 3ET
Bunae! koHTpONs B 9K3aMeHbI 4
ceMecTpax: 3a4eTsl 4
4 Hroro
Kype
VIT | IIT | VIT | IIIT
Jlexrun 8 8 8 8
[TpakTndeckue 12 1212 | 12
JlabopaTopHsbie 24 | 24 | 24 | 24
Hroro ayn. 44 | 44 | 44 | 44
KonraktHas pabora 44 | 44 | 44 | 44
Cam. pabota 240 | 240 | 240 | 240
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. kadenpoii, Keitoan H.A.

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. HEJIA M 3ATAYN OCBOEHUSA JUCHUITIJIMHBI MOAYJIsA, IPAKTHKN).

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 [ ITepepaboTKa TEPMO- H PEAKTOILIACTOB

2.2.5 [ [ToaroToBka K MpoIeaype 3alIUTHl U 3aI{Ta BBITYCKHON KBATH(DHUKAIIMOHHON paboThI

2.2.6 | O0mias TeXHOIOTHS MOJTUMEPHBIX MaTEPUAIOB

3. KOMIIETEHIIMY OB YYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUSI JUCIIAIJIMHBI
(MOZYJIsl, HIPAKTUKH)

IIK-1.2: YMeer aHAIH3MPOBATh, CHCTEMATH3HPOBATh U YCBAUBATH N1EPEJ0BOI ONBIT pelleHNus 3a1a4 B 00J1aCTH
NPOU3BOJCTBA M NepepadoTKU NOIUMEPHBIX H KOMIO3MIIHOHHBIX MATEPHATOB




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. BBEJEHUE

1.1 dusnyecKkre NpeCTaBIeHU 0 MAaKPOMOJIEKYJIaX B PacTBOPE. 4 0.5 TIK-1.2
Moperns uneansHol nermu. /JIex/

Pazpen 2. IOJIMMEPHAS HEIIb C OFbEMHBIMH
B3AUMOJIEMCTBUSMHU

2.1 Ipo6rema uckaroueHHOr0 00bemMa. Habyxanue u xommarnc 4 0.5 IIK-1.2
MOJIUMEpHO# 1ienu. /JIek/

2.2 OcobeHHOoCTH HaOyXaHUsI U pacTBOpeHHs moaumepoB /TIp/ 1 IK-1.2

2.3 CwMecu moauMepoB ¢ miactrdukaropamu /TIp/ 1 TIK-1.2

24 W3yyenue KuHEeTHKU HaOyXxaHus onumepos /J1ab/ 3 IK-1.2

e I S B e

2.5 [TonroroBka K MpoBENEHIO U OTYETY JabopaTopHOi pabotsl /Cp/ 10 TIK-1.2

Pazpen 3. MOJIMIJIEKTPOJINTBI

3.1 BiusiHuE 351€KTPOCTaTUUECKUX B3aUMOJCHCTBUM Ha 4 0.5 TIK-1.2
KoH(popMarluio 1eneil. Cadble ¥ CUITbHBIE TONTUAIEKTPOIUTHI.
Hommamdomuter. /JIex/

Pazpen 4. TEPMOJUHAMUKA U ®A30BBIE
PABHOBECHUS B CUCTEME ITOJIMMEP-
PACTBOPUTEJIb

4.1 KoHueHTpalmoHHbIE PEKUMBI TOJTUMEPHBIX PACTBOPOB. 4 0.5 [K-1.2
TepmoauHamMuKa pa30aBIeHHBIX pacTBOPOB. KommnraTuBHEE
CBOICTBA. YIIPYroe CBETOPACCESIHUE B IOTUMEPHBIX PAaCTBOpax.
Teopus @nopu-Xarruaca. CBOOOAHAS SHEPTHS CUCTEMBI ITOJIUMED
- pactBopuTenb. Da30Bble AUATPaMMEBI CUCTEM TTOJTUMEp-
pactBoputens. [Tomumeprsie renmu.  /JIex/

4.2 @a3oBbIe paBHOBECHS B CHCTEME TTOJIMMeD -pacTBopuTens /IIp/ 4 1 TIK-1.2

4.3 TepMmoanHamMuKa pacTBopeHus nonumepos /Tlp/ 4 1 TIK-1.2

4.4 3aBUCHUMOCTb IOBEPXHOCTHOI'O HATSXKEHUS! pACTBOPOB MOJIMMEPOB 4 3 IK-1.2
OT KoHIeHTpauu /J1a6/

4.5 IMoaroroBka kK MPOBENEHIO U OTYETY JlabopaTopHOoi padots! /Cp/ 4 10 IK-1.2

Pazgen 5. JTMHAMUKA ITIOJIMMEPHOMU LEIIA B
PACTBOPE

(HaumeHoBaH

OLCHOYHOI'0




5.1

JlMHaMKKa MaKpOMOJIEKYJI B pa30aBlIeHHBIX PacTBOPaX, MOJIEIb
3umma, auddy3us, BI3KOCTh, CEAUMEHTALH. BA3KOynpyrocts
KOHIICHTPUPOBAHHBIX PacTBOPOB. Peosiorus pacTBOpoB
nonumepoB. /Jlex/

0.5

IK-1.2

52

MeTozbl onpeesieHus: pa3MepoB MaKpOMOJIEKYJL. THHAMUKA
MaKpOMOJIEKYJT B KOHLICHTPHPOBAHHBIX PACTBOPAX H PaCIIaBax,
MoJenb pay3a, Moaelnb J{os- DxBaprca, MOIENb CETKU
¢usmueckux cpsseit. /JIex/

0.5

[K-1.2

53

Bs3K0CTh, BUABI BS3KOCTH pacTBOPOB. CHOCOBI OIpeeneHIs
Bsizkoct  /IIp/

IK-1.2

5.4

OrnpezeneHre IpeAeIbHOro YKcia BI3KOCTH PACTBOPOB
KapOOKCHUMeTHIIIeILTIoNo3kl /J1a6/

IK-1.2

5.5

T'unponrHamMuyeckre CBONCTBA pa30aBIeHHBIX PACTBOPOB
BMC /J1a6/

IK-1.2

5.6

ITonroroBka K MpoBeneHIO M 0TYeTy JabopaTopHbIx padot /Cp/

20

IK-1.2

Paznen 6. CMECH ITIOJIMMEPOB B PACTBOPAX

6.1

BsauMozeiicTBue oaIuMepoB U HU3KOMOJIEKYIIPHBIX COCAHMHEHUH
B pactBope. /JIex/

0.5

IK-1.2

Paznen 7. BBAMUMOJEUCTBUE NIOJIMMEPOB C
JUCIHEPCUSAMU

7.1

Ancop6uust nonmumMepos. Crepudeckast cTabHIM3aIus,
¢oxynsamus auctiepcui. Jlucnepcuu moauMepoB, TaTeKchl. /JIex/

0.5

IK-1.2

Pa3nen 8. CamocrosiTesibHasi padoTa

8.1

[MonroroBka k mpakTudeckuM 3aHstusM /Cp/

30

[K-1.2

8.2

BrimonHenne KOHTpobHOH padotsr /Cp/

20

IK-1.2

8.3

IMonroroeka k 3auery /Cp/

28

TIK-1.2

8.4

KonrpomnsHas pabora /KonTp.pabd./

IK-1.2

8.5

IIpoMexyTOYHAS aTTECTAIHS [I0 UTOraM OCBOCHUS
IUCIUIIINHEL /3a4éT/

IK-1.2

Pazaen 9. MosiekyasipHasi Macca MOJIHMEPOB M MOJIEKYJISIPHO-
MaccoBoe pacnpeneaenune (MMP)

9.1

IMomunucnepcHocTs MoauMepoB. CpeaHEeINCIIoBas 1
cpeqHeMaccoBast MONEKyIISIpHAs Macca HoauMepoB. CriocoOs!
OIIpe/IeNICHUs] MOJIEKYIIPHBIX MacC MOIUMepoB. /JIek/

0.25

IK-1.2

9.2

OrmnpeneneHrie MOJIEKYISIPHON MACCHI TOJIMMEPA
BHUCKO3UMETPUYECKUM MeToi0M /J1ab/

IIK-1.2

Paznen 10. 'ubxocTh neneii noJimmepoB

10.1

BHyTpeHHee BpalieHne B MoJIeKynax. JHepreTHIecKuid 6apbep
BHYTpeHHero BpamieHus. [lorsatre koHpopmanun. Kinrerndeckue
XapaKTepUCTUKU THOKOCcTH. CBA3b THOKOCTH MAaKPOMOJIEKYII C UX
XMMHYECKUM CTpoeHHeM. DaKTophI BIMAIOMINE Ha THOKOCTD
peaybHBIX IeTel momuMepoB. /JIek/

0.5

IK-1.2

Paznen 11. IloHsiTHE HAAMOJIEKYISIPHON CTPYKTYPBI MOJMMEpPa

HanMmonexymnspHast cTpyKTypa aMOP(HBIX W KPUCTAIUTHIECKIX
onuMepoB. Me3oMepHOe COCTOSHUE TIOTMMEPOB, JKHIKUE
KpucTtasisl. /Jlex/

0.25

IK-1.2

11.2

Hanmonexyssipabie CTpyKTypsI onumepos /T1p/

IK-1.2

Pa3pen 12. ®a3oBble n pu3nYecKHe COCTOSIHUS TOJIMMEPOB

12.1

AMOp(]HOE COCTOSTHUE MTOTUMEPOB, 3aBUCUMOCTh
JeOpMaIOHHBIX XapaKTEePHCTHK MOJIAMEPa OT TEMITEPaTyphl,
TepMOMexaHn4YecKue KpuBble. CTekII000pa3Hoe,
BA3KODJIACTUYIECKOE U BSI3KOTEKyUee COCTOSTHHE MTOIUMepoB. /JIek/

0.5

IIK-1.2

12.2

OmnpejiesnieHre TeMIepaTyp CTCKIOBAHHS M TEKY4ECTH
nonumepa /J1a6/

IK-1.2

Paznen 13. PacTBopsl 1 cMecH MoJIuMepoB




13.1 TepmoauHaMMKa IPOIECCOB HaOyXaHUS U PaCTBOPEHHS 4 0.5 IK-1.2
nonumepoB. dDazoBoe paBHOBECHE B CHCTEME MOJINMEP-
pacTBOpHTENb. [ e U CTYIHH, IIACTH(UINPOBAHHBIE CHCTEMBI.
OddexT mractupukayy u ero Mexanuzm. CoBMECTUMOCTD
MIOJIMMEPOB, CMECH TONUMEpOB. /JIek/

13.2 Omnpenenenye cpeaHeil MOIEKYISIPHON MacChl CIIMTOTO MOJIUMEpa 4 3 TIK-1.2
(Mc) meromom paBHOBecHOro HaOyxaHwus /J1ad/

Paznen 14. PesjakcanMoHHbIE CBOCTBA OJIMMEPOB

14.1 ITonsitue penakcauuu. Ilpupoaa penakcalMOHHBIX SBICHUI B 4 0.5 [K-1.2
nonuMepax. [lonsyuects. SIBIeHre MEXaHUYECKOTO TUCTEPE3UCA.
YhpoleHHble MEXaHUYECKHE MOJIENH BA3KOYIIPYTOro

nonumepa. /JIex/

14.2 MeTonbl UCCIICNOBAHNUS pellaKCalliy, KpUBbIC AedhopMalus-Bpems, 4 2 [K-1.2
neopmarsi-Hanpspxernue. /IIp/

Pazgen 15. MexaHu4yecKHe cBOMCTBA 10JJUMEPOB

15.1 IIpouHOCTE M MEXaHMUECKOE pa3pyLICHHE OJTUMEPOB. 4 0.5 TIK-1.2
JoaroBedHocTs, GIyKTyallnOHHAs TEOPUS IPOUYHOCTH.
JedhopMarioHHBIE CBOMCTBA CTEKIO00PA3HEIX MTOJIUMEPOB,
SIBJICHHE BBIHYKICHHOHN TaCTHIHOCTH. XPYIKOE U INTACTHIECKOe
paspyuIeHue moauMepos. /JIex/

15.2 JedopMariionHbIe KPUBBIE aMOP(HBIX, KPUCTATIIHYECKUX U 4 2 IK-1.2
KpHCTaIUM3YyIomuxcs nonumepos. /[1p/

Pa3nen 16. Tepmuueckass 1 TEPMOOKHCIUTENBHAS 1eCTPYKIHS

MOJIMMEPOB
16.1 Omnpenenenne TeMIepaTyphbl pa3iokeHus noauMepos /J1ab/ 4 3 TIK-1.2
16.2 IloHsATHE TEPMOCTONKOCTH U TEILIOCTOMKOCTH IIOTHMEPOB. 4 0.5 TIK-1.2

TepMuueckas AeCTPyKIMS B ITABHBIX U OOKOBBIX LETISAX, TUIIBI
IIPOTEKAIOMUX peakuuii. TepMOoOKncIUTeIbHAs ACTPYKIHS,
OCHOBHBIE PEaKIINH, MEXaHN3M Pa3phIBa MOJCKYJISIPHBIX LETIei.
CrapeHune NoIMMepOB, HHTHOUTOPEI, aHTHOKCHAAHTEHI.
TepmorpaBuMeTpuuecKue ucciuenoanus. /Jlex/

Paznen 17. Tennodusnueckue U djIeKTpUUecKUe CBOHCTBA
N0JIMMEePoB

17.1 TennoeMKoCTb, TEIIONPOBOIHOCTD, TEMIIEPATYPOIPOBOIHOCTD, 4 0.25 IK-1.2
TETIIOBOE pacIIupeHne nonumepos. /JIex/

17.2 OCHOBHBIE METO/IbI TEOPETHUECKOTO ONpPeeNICHHs TEIIIOEMKOCTH, 4 1 TIK-1.2
TETJIONPOBOAHOCTH M TEMIEPATYPOIPOBOAHOCTH TOTUMEPHBIX
xommosutwmii /TIp/

17.3 DJEeKTPONpOBOAIIKE TOIUMeEpHIL. [loarMepHbIe TOTYTTPOBOIHUKH 4 0.25 [K-1.2
U AVDIEKTpUKH. /JIex/

Pa3nen 18. CamocTosiTesibHasi padoTa

18.1 Brmonnaenne KoHTpoIbHON padotst /Cp/ 4 40 IIK-1.2

18.2 IoaroToBka K BBIIOJICHUIO M OTYETY J1a0OPAaTOPHBIX U 4 30 TIK-1.2
npakTuyeckux pador /Cp/

Paznen 19. IIpomexyTouHasi aTTecTalusi 10 UTOraM OCBOEHMS
JTUCIUILIMHBI

19.1 IToaroroBka K MpOMEKYTOUYHOM aTTECTAIIMU IO UTOTAM OCBOCHUS 4 52 [K-1.2
mucuuruinabl (Ox3ameny) /Cp/

19.2 IIpomesxkyTo4Has aTTeCTalUs 10 UTOraM OCBOCHHS 4 0 [K-1.2
THUCIUIUIAHBI /DK3aMen/

Ipumeuanne. @opMbl KOHTpOISL: DK — dK3aMeH, K- koHTposbHas padora, Ko- konTponbHsIi onpoc, C3- cemecTpoBoe 3aganue, 3-3auetr, OI1
-OTYET MO MPaKTHKE.

5. ®OHJ OIEHOYHbBIX CPEJCTB

OneHOUHBIE CpEACTBa IJIAHHPYEMBIX pe3yJbTaToB OOy4eHHUs] MNpeAcTaBieHbl B BHIe (OHOOB oreHouHbIX cpeacts (POC),
pa3paboTaHHBIX B COOTBETCTBHM C JIOKJIbHBIM HOPMAaTUBHBIM akToM yHuBepcurera. @®OC Moxer OBITH TPEACTAaBICH B
IMpunoxennu k padodeit mporpaMme.

KoHTposbHbIE BOIIPOCH! TSI TPOBECHUS TEKYIIET0 KOHTPOJIS U MPOMEKYTOYHOM aTTECTAIlMX TI0 HTOTaM OCBOCHUS TUCIIUTUIAHBL:
KommnekT BonpocoB oneHouHOT0 cpenctsa Komnokuym Nel




RN

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

®daxTopsl, onpexensomue ¢usnueckue cBoiictsa BMC
IToBOpPOTHO-M30MEPHBII U MEPCUCTEHTHBIH MEXaHM3MbI THOKOCTHIICITH
Mopens uneansHOH ((haHTOMHON)IEH

Mogens menu ¢ 00bEMHBIMUB3ANMOISHCTBUSIME

Jmuna cermentaKyna

Panunyc unepuunRg

XapakTepHblii 00beM KTyOKaVk

[lorenuunanJlennapna-Jl>xonca

CriocOOHOCTh JIMHEHHBIX U PAa3BETBICHHBIX MOIUMEPOB K pacTBopeHnto BHMC
®DaKTopHl, BIUSIOMNE HAa CIIOCOOHOCTH MOJTMMEPOB K 00pPa30BaHUIOPACTBOPOB
IMpuknagHOE 3HaYEHHE CIIOCOOHOCTH MOIMMEPOB KPAaCTBOPEHHUIO
[TnacTuduurpoBaHHBIETIOTUMEPHI

Crioco0bI BBe/IeHUs TIACTU(PHUKATOPA BIIOIUMEPHI

MexaHU3M IUIaCTHGHUKAINH TTOSAPHBIX TOIMMepoBXKyproBa

MexaHu3M MIacTUGHUKAIMK HENOMAPHBIX U cIabomonspHbeIx monumepoB Kapruna u MaiauHCKOro
BHYTpUCTPYKTYpHast ¥ MEXKCTPYKTYpPHASTUIACTUADHKALIUSL

AHTHIIIACTHKAIUS

KommnekT Bonpocos oteHouHoro cpeacrBaKomnokBuym Ne2

R

10.
1.
12.
13.
14.

SIBnenne HaOyxaHHs

Kunernka HaOyxaHUS

JlaBnenue HaOyxaHUS

Tennora HaOyxaHus

IennnonumepoB W cOOCTBEHHBIH 00BEM HOJMMEpHOH Ienu Vn
Knaccudeckas Teopust pactBopo ®nopu-Xarruaca U eeloNyLeHHs
Teopus pa30aBIeHHBIXPACTBOPOB

VY coBepiIeHCTBOBaHHASI TEOPHAPACTBOPOB

Teopus Ilpuroxuna

Hogas Teopus®nopu

PaBHOBECHOE COCTOSIHUE CHUCTEMBINOIMMEP-PACTBOPUTEND
WneanbHble U HEUEAIbHBIEPACTBOPDI

W neanbHbIH-XOpOLIMN-TIOXOMPACTBOPUTEID

V3meHeHne TepMOAMHAMUUYECKUX MapaMeTpOB MPH PaCTBOPCHUHUIIOIMMEPOB

KowmrexT Bompocos onenounoro cpencreaKommoksuym Ne3

RN

10.
11.
12.
13.

CTpyKTypHBIH KpUTEpHil pa3/ieNieHus] pacTBOPOB MOIMMEPOB Ha pa30aBlIEeHHbIC M KOHIIEHTPUPOBAHHBIC
PasbaBiieHHBICPACTBOPHI

YMepeHHO KOHIICHTPHUPOBAHHBIEPACTBOPHI
KoHIeHTprpOoBaHHBIEPACTBOPHI
XapakTeprCTHYCCKASBI3KOCTD

PaBHOBECHOE COCTOSIHHE CHCTEMBINIOIMMEP-PacTBOPUTEID
VneansHbIe M HEWACATBHBIEPACTBOPHI

3akonPayis

Ypasuenuel n66ca-/{rorema

VYpaBuenuel n60ca-I'enmpmrombiia

Teopus perymsipHbIX pacTBopoBlmisnedpanna-Ckerdapaa
Teopust CTPOro perysIpHBIXPacTBOPOB

Pemerounast Monens U eeoMynIeHHS

TunoBsle 3a1aHusI OLIEHOYHOTO cpencTBa Tect Nel-4

WO R AR NI ®E e —

CylecTByIOT 1Ba ME€XaHH3Ma TMOKOCTH IIEIH:

W30oMepHbIif 1 KOHCUCTEHTHBIN

I10BOpOTHO-M30MEPHBII U KOHCUCTEHTHBIH

W30oMepHBIi U TepcUCTEHTHBIN

IToBOpPOTHO-H30MEPHBII U MEPCUCTEHTHBIN

BaxHo# XapakTepuCTHKONH THOKOCTH MaKpOMOJIEKYJ, PacCUUThIBaeMOi 1o (opmyre , sBiIseTcs
JlnvHa cermeHTa KyHH

CpenHekBaipaTHUHOE PACCTOSIHUE MEXTY KOHI[AMHU LieMu

Pagnyc nnepunun

[Torenunan Jlennapna-/lxoHnca

IIpouecc, mpoucxoasdmuil B ABe cTaauu: oOpa3oBaHHE HaOyXaroIlero reist M MEpexoi B COCTOSHHE UCTUHHOTO PacTBOpa,

Ha3bIBaCTCA

O OoR

PacTBopenunem
PacnnaBnenuem
TepMonrHaMUYECKOU YCTONYMBOCTHIO
IToBepXHOCTHBIM HATSHKCHHEM
Bribepure (akTOphl, BIUSIOMAE HAa CIIOCOOHOCTh IOJMMEPOB OOpa3OBBIBATH T'OMOTCHHBIC, TEPMOJUHAMHYECKU

YCTOWYMBBIE CUCTEMBI:




a. THOKOCTh 1IETH TOuMepa

0. MOJIEKYJIsIpHasi Macca MojauMepa

B. MOCTHYHBIE XHMHUYECKUE CBSI3U

T. TEXHOJOTUSI (DOPMHUPOBAHUS TIICHOUHBIX MaTEPUAIIOB

I KOHIIEHTpALMsI [TOJUMepa

5. BriOepuTe BepHbBIC YTBEPIKIACHHUS

a. rHOKast 1enb JieTde OTHENSASTCS OT COCeTHEH IIENH IO/ BO3ACHCTBHEM TEIUIOBOTO JBIDKCHUS 3BeHbEB W AH(yHIUpyeT B
pacTBOPUTEND MOCIEI0BATEIbHBIM IIEPEMEIICHUEM 3BEHHEB

0. HaJIMYUE KPUCTAILUTMYCCKONH (HOPMBI 00YCIABIMBACT MCHBIIUIA YPOBEHb MEKMOJCKYJISIPHOTO B3aHMMOJCHCTBUS M MOITOMY
MPHU KOMHATHBIX TEMITEPATypax TaKHe MOIMMEPHI, KaK MPaBUIIO, PACTBOPSIOTCS JaKe B )KUIKOCTSIX, OJM3KUX MM 1O TIOJIIPHOCTH

B. JUTSE OOJIBIIIMHCTBA MTOJTMMEPOB PACTBOPHMOCTH C MOBBIIICHUEM TEMIIEPaTYPhl YMEHBIIAETCS

T. HaJIM4YMe Jake HEOOJIBIIOr0 KOJNWYECTBA TOMEPEUYHbIX XUMHUYECKHX CBSA3eH MEXIy LEMSIMU MPENnsTCTBYET OTIEJICHUIO

Lemnel Apyr oT Apyra H Iepexoay HX B PacTBOp

HOJISIPHBIE TIOJIMMEPBI PACTBOPSIIOTCS. B HEMOJSIPHBIX PAaCTBOPUTEIIIX

WneanbHbIMU Ha3bIBAIOTCS PACTBOPBL:

00pa3oBaHKHEe KOTOPBIX CONPOBOXIAETCS HYJICBBIM TEIUIOBBIM 3(P(EKTOM | MICaIbHONH SHTPONHEH CMEIIeHHs
00pa3oBaHHEe KOTOPHIX COMPOBOXKIACTCS ITOJOKUTENBEHBIM TEIIOBBIM 3(G(QEKTOM W HWICANBHOI SHTPONHEH CMEIICHNS
00pa3oBaHUE KOTOPBIX COMPOBOXKIACTCS OTPHLATEIHEIM TEIUIOBEIM 3()(HEKTOM U MACATFHON DHTPOIHEH CMEIICHUSI

W o O

7. Jnst pacTBOpPOB, B KOTOPHIX MOJEKYJbl KOMIIOHEHTOB OTJIHMYAIOTCS MO pa3MepaM, BBIPRKECHHE [UISI HM3MECHEHUS
BHYTpPCHHEH 3HEpTUH IPHOOpETaeT BUA:

3T0 ypaBHEHUE:

Tunsnebpanna-CreTuapaa

Ban-nep-Baansca

®nopu-Xarruiaca

Cmoiua

B pererouHoit Moieny TPUHSTHI CIECAYIONINE JTOMYIIEHHS:

CTPYKTYpa CUUTAETCsl KBAa3UKPUCTAUIMYECKOW (ONMIKHHMN TOPSIOK), YacTHIBl JKUIKUX KOMIIOHEHTOB U PacTBOPOB
MMEIOT OJIHO U TO € KOOPJMHALUOHHOE Y1CII0 Z;

P XD WA

6. BSaHMOHeﬁCTBHe qu/ITHBaeTCﬂ Me)K}Iy JaJIbBHUMHU MOJ'[CKyJ'[aMI/I;

B. MOTEHIIMATbHASL HEPTHs Pa30uBaeTcs Ha KoleOaTeNbHYI0 U 3BYKOBYIO,

T. KaXk/asi MOJIEKyJla 3aHMMaeT OJHO MECTO B pelleTKe (Clel0oBaTelbHO, MOJEKYNbl JODKHBI UMETh OJMHAKOBBIM 00BbEM H
(opmy)

Komrmiekt BonpocoB oreHouHoro cpenacrBaCodecenoanue Nel-5

(ra mpumepe OC CobecenoBanue Ne2 )

KakoBEI 0COOEHHOCTH TTOBEPXHOCTHOTO CIOS KHUAKOCTH?

Haiite nBa onpexaenenus: K03 UIEHTa MOBEPXHOCTHOTO HATSXKEHUS KUIKOCTH.

Ha 4ro 3aTpaumnBaercs pabora Mpu yBEIHYCHHH ITOBEPXHOCTH >KHIKOCTH?

Kakne cuisl JeHCTBYIOT Ha KOJBIO, HAXOAMIEeCs B KOHTAKTE C TIOBEPXHOCTHIO JKHIKOCTH?

IMomyunre pabouyto Gopmyy A OmpeneNeHNs] OBEPXHOCTHOTO HATSDKEHHUSI METOJOM OTPHIBA KOJBLA.
[Toyemy B OTCYTCTBHE BHEIIHUX CHJI KaIUIM XKHJKOCTH NPUHUMAIOT QopMy miapa?

Kaxk 3aBHCHT OT TeMIepaTypsl IOBEPXHOCTHOE HATSKEHHE JKUIKOCTH?

Korma u moueMy k03¢ (GHIMEHT MOBEPXHOCTHOTO HATSKEHHS JKUIKOCTH CTAHOBUTCS PaBHBIM HYIIO?
OO0BbscHUTE, KAaKUM 00pa3oM rpauuecKyd MOXKHO ONPENETUTh MOTPEIIHOCTh CHIIBI TOBEPXHOCTHOTO HATSDKEHMSA?

A AR e

(ma mpumepe OC Cobecenosanue Ne3)

1.MaiiTe onpeneneHne NOHATHIO «BA3KOTEKy4ee COCTOSHUE) I1OJIMMEPOB.

2.Kak BS3KOCTb CUCTEMBI BIMSAET HA CKOPOCTb TEUCHHUs?

3.Kak 3aBHCUT MaKpOCKONUYECKasl BSI3KOCTh OT CTENEHH MOIUMEpU3aLUuu?

4 Kakoe BIIMsSIHUE OKa3bIBAaIOT IIPUMECH Ha BSI3KOCTh PACTBOPOB MOJIUMEPOB?

5.Kakue npubOopsl UCTIONB3YIOTCS IS ONIPEAEICHHUS BI3KOCTH MOTUMEPOB?

6.ITosicaute oTimmuns 3G heKTHBHOM, YICTbHON, XapaKTEPUCTHUECKON BI3KOCTH IOJIUMEPOB?

7 IlosicHuTE OCOOCHHOCTH TEYEHHS TIOJIMMEPOB

8.Kak 3aBucuT HanbombIIast HBIOTOHOBCKAs BSI3KOCTh OT TEMIEPATypsl U MOJICKYJISIPHON MacChl TOJTUMEPOB.
9. Kak BiMseT NOJUANCIEPCHOCTh CUCTEMBI Ha €€ BA3KOCTb.

10. Yro uzyuaer peonorus?

11.Kak 3aBHCHT BA3KOCTh CHCTEMBI OT CKOPOCTH CIBHTA JJISI HATIOJTHEHHBIX X HEHAIIOJHEHHBIX MOINMEPOB.
12.410 Takoe aHOMAaJUS BSI3KOCTH?

13.Ilepeunicaure METOIbI U3MEPEHUS BSI3KOCTHBIX CBOMCTB KOHIIEHTPUPOBAHHBIX PACTBOPOB U PACI/IaBOB IIOJIHMEPOB.
14.Kak Bnusier TemriepaTypa Ha BSI3KOCTh KOHIIEHTPHPOBAHHBIX PACTBOPOB U PacIlIaBOB TOIMMEPOB.

(na nmpumepe OC CobecenoBanue Nod)

L. OnumuTe 0COOEHHOCTH PacTBOPOB MOIMMEPOB

2. Oxapakrepusyiite BUAbI KOH(GOpPMAIMi MaKpOMOJIEKYIL.

3. Kak BenyT cebs MakpomosekyJibl B pa30aBlIeHHBIX PAcTBOPax MPH TEUESHUN?




4. OxapakTepusyiiTe BA3KOCTh pa30aBICHHBIX PACTBOPOB IOIUMEPOB
5. Yro Takoe XapaKTEepHCTHYECKasi BA3KOCTh?
6. OnumuTe TapaMeTpsl MaKpOMOJIEKYIISIPHOTO KITyOKa, ompeersieMble BUCKO3UMETPUIECKIM METOIIOM.

THUMoBo# BapHaHT KOHTPOJIBHBIX 3aJJaHUI OLIEHOUHOTO cpercTBa KonTponsHas padora

1. TepmoanHaMu4ecKHe CBONCTBA THAPATUPOBAHHBIX AKPUIIAMHIHOTO U MOJHAKPUIAMUAHOIO KOMILIEKCOB HUTpaTa KOOaIbTa.

2. TepmoarHAMUKA M BSI3KOCTH Pa30aBIEHHBIX PACTBOPOB MOIMMEPOB B OMHAPHBIX PaCTBOPUTEIS.

3. BogopacTBOpHUMBIE OIUMEPHI

4. IIpoueccs! GOPMHUPOBAHUS M CBOHCTBA PACTBOPOB TETPA30JICOACPIKALIMX TTOIMMEPOB

5. IIpramHBI 0OCOOBIX CBOMCTB PacTBOPOB THAPO(HIEHBIX TOIMMEPOB

6. M3yueHre KOIOUAHBIX CBOICTB PacTBOPOB MOJIMCAXAPU/IOB BBICIIUX BOJHBIX PACTEHUN

7. InactTudukauus 1 miacTUuUKaTOpPhI

8. I'enu 1 ctynHM

9. CuHTE3 MNOIUMEP-KOIOUAHBIX KOMIUIEKCOB IOJUMEPH3alell HMOHOT€HHBIX MOHOMEPOB B PAaCTBOPE IIOBEPXHOCTHO-aKTUBHOIO
BEIIECTBA

10.TepMOXUMUS NIPOLIECCOB PACTBOPEHUS U BBIAEIEHNUS NTOJUMEPA U3 PACTBOPA

11. BiusHMe cippTa M aMHUHA Ha BSI3KOCTB THAPO(HOOHO-aCCONMIPOBAHHOTO PACTBOPA BOJIOPACTBOPHMOTO MTOIMMEPa

12. Cnexrpockonmdeckoe u3ydeHne 3(h(eKToB arperaiiuil B BOAHBIX PaCcTBOpPax 3BE31000pa3HbIX ITOJIHMEPOB

13. MonexynspHoe XapaKTepUCTUKU MOJEKYIISIPHO-TUCIEPCHOr0 MONMMepa U HAHOYACTHUI] B pACTBOPAX AI[ETaTOB LELTION03bI

14. dopmupoBaHHE MaKpPOMOJEKYJIAPHBIX TIT00Y]I M pPacTBOPUMBIX MHLEUI B BOAHBIX pAacTBOpax TEPMOUYBCTBHTEIBHBIX
MOJIMMEPOB

15. OcobenHocTu fedopManuy HOTUMEPOB B PACTBOPAX BEICOKOMOJIEKYIISIPHBIX COSTHHEHUI

16. Croco® ynbTpa3ByKOBOTO KOHTPOIISl CPEAHEBECOBOM MOEKYISIPHOI MacChl IOIMMEPOB B pacTBOPE

CenpMoil cemecTp
KommekT BonpocoB oteHouHOTO cpenctBa Komnokuym Nel

1. ®daxTopsbl, onpeensonye pusnueckre csorictea BMC

2. IToBOpPOTHO-M30MEpHBIN U MEPCUCTEHTHBIN MEXaHM3MbI THOKOCTHIICITH

3. Mogens uaeanbHO# ((haHTOMHOIN )LenH

4. Mopens nenu ¢ 00beMHBIMUB3aUMOICHCTBHAMHU

5. Jnuna cermenraKyna

6. Pannyc nnepnuuRg

7. XapaxTepHblil 00beM Ki1yOkaVk

8. [TorenumanJlennapaa-/l>xonca

9. Cr1ocoOHOCTh JTMHEHHBIX M Pa3BETBICHHBIX MOIMMEPOB K pacTBopeHnio BHMC
10. DaxTOpbI, BIMAIOMKE HA CHOCOOHOCTh MOJIMMEPOB K 00pa30BaHUIOPACTBOPOB
1. IpuknagHOE 3HaYECHHE CIOCOOHOCTH IOJIMMEPOB KPACTBOPEHUIO

12. [TnacTrunnpoBaHHBIETIONUMEPHI

13. Crioco0bI BBeIeHNS TIACTU(HUKATOPA BIIOIHMEPEI

14. MexaHu3M IUIacTUPHUKALNN TOJSPHBIX MOauMepoBXXypkoBa

15. MexaHn3M mnacTH(UKAUN HEMONSPHBIX U CIa0ONONIPHBIX mosmMepoB Kapruna u Manunckoro
16. BHYTpHCTpYKTYpHast M MEXCTPYKTYpHASTUIACTHDHKALINSL

17. AHTHIIIACTHKALIUS

Kommuiekt BonpocoB otieHouHOro cpenctBaKomiokuym No2
SIBnenneHaOyxaHUsL

Kunerukanabyxanus

JlaBneHneHaOyxaHus

TemnoranaOyxaHHUS

lenumonumepoB U coOCTBEHHBI 00bEM MONUMEPHOW Lenu Vn
Knaccuueckas teopust pactBopoB ®rnopu-Xarruaca U eelonyIeHus
Teopus pa30aBICHHBIXPACTBOPOB

Y coBeplIeHCTBOBaHHASI TEOPUAPACTBOPOB

. TeopuslIpuroxuna

10. Hogas teopus®nopu

11. PaBHOBECHOE COCTOSIHHE CHCTEMBIIIONUMEP-PACTBOPUTEID

12. WneanbHble U HEUAEAIbHBIEPACTBOPHL

13. W neanbHBIA-XOpOIINI-TIIOXOHPaCTBOPUTETH

14. V3MeHeHue TepMOIMHAMHYECKUX MapaMeTPOB NIPU PACTBOPEHUUIIOINMEPOB

RN

KommnekT Bonpocos onieHouHoro cpenctBaKommokBuym Ne3

CTpyKTYpHBIH KPUTEPHIT pa3ielieHust pPacTBOPOB IIOJIMMEPOB Ha pa30aBlICHHBIC U KOHIICHTPUPOBAHHbIC
Pa3baBiieHHBICPACTBOPHI

YMepeHHO KOHLEHTPUPOBaHHBIEPACTBOPBI

KoH1eHTprpoBaHHBIEPACTBOPBI

XapaKTepUCTHUECKASBI3KOCTh

PaBHOBECHOE COCTOSIHHE CHCTEMBIIIONIUMEP-PACTBOPUTEID

VneansHble 1 HeUAealbHBIEPACTBOPHI

Nk v~




8. 3akonPayins

9. VYpaBuenuel n66ca-J{rorema

10. YpaBuenuel n606ca-I'enmpmrombiza

11. Teopus perymsipHbIX pacTBopoBlmibnedpanna-Cxergapaa
12. Teopust CTpOro peryspHBIXpacTBOPOB

13. Pemerounast Mozielb U €eJOIyIICHNS

TunoBsle 3a1aHust OLIeHOYHOTO cpencTBa Tect Nel-4

CyIIeCTBYIOT 1Ba MEXaHH3Ma THOKOCTH IICIIH:

W30oMepHBIif 1 KOHCUCTEHTHBIN

I10BOpOTHO-M30MEPHBII U KOHCUCTEHTHBIH

W30MepHBIi 1 TepcUCTEHTHBIN

IToBOpOTHO-M30MEPHBIN U MEPCUCTEHTHBIN

BaxHo# XapakTepuCTHKONH THOKOCTH MaKpOMOJIEKYJ, PacCUUThIBaeMOH 1o (opmyie , sBiIseTcs
JlnvHa cermMeHTa KyHH

CpenHeKkBaipaTUYHOE PACCTOSHUE MEXIY KOHLAMH LIENH

Pagnyc nnepunun

[Torenunan Jlennapna-/lxoHca

IIponecc, npoucxoasaumii B 1Be CTaauu: oOpazoBaHue HAOyXaroUlero reis W Mepexo] B COCTOSHUE UCTUHHOIO PacTBOpA,
Ha3bIBaeTCs

a PactBopenunem

6 PacrinaBnennem

B. TepmonrHaMUYECKOW YCTONYMBOCTHIO

T

4

WO R AR NI ®E e —

IToBepXHOCTHEIM HATSHKCHHEM
BriGepure (akTOpBl, BIUSIOMIAE HAa CIIOCOOHOCTH IOJMMEPOB OOpa3OBBIBATH T'OMOTCHHBIC, TEPMOIUHAMHYECKU
YCTOWYHMBBIE CUCTEMBI:

a. rUOKOCTh LIENHU MojnuMepa

6. MOJIEKYJISIpHAsl Macca IOoIuMepa

B. MOCTHYHBIE XHMUYECKHE CBA3U

T. TEXHOJIOTHSI (POPMUPOBAHUS IUICHOYHBIX MaTEPHaJIoB

I. KOHIICHTpAIHs TTOJIMepa

5. BriGepute BepHBIC yTBEPKICHHUS

a. rulKas Lenb Jierde OTAENSETCS OT COCeIHEell Lenu 1oj BO3JIEHCTBHEM TEIJIOBOTO IBMXKEHHS 3BeHbEB M Au(dyHaupyer B
PACTBOPHTEINB I1OCIIEJOBATEIbHBIM IIEpEMEIICHIEM 3BEHbEB

6. HaJIMYUe KPUCTAINTMIECKOH (HOPMBI 00YCIIaBIMBAET MEHBINNH YPOBEHb MEKMOJIEKYJIIPHOTO B3aHMMOJCHCTBUS M ITOITOMY
IpU KOMHATHBIX TEeMIIepaTypax TaKue MOJUMEphI, KaK MPAaBUIIO, PACTBOPSIIOTCA aXe B )KUIKOCTSIX, OJH3KHX UM IO HOJIIPHOCTH

B. JUIsL OONBLIMHCTBA ITOJIMMEPOB PACTBOPUMOCTD C IOBBILICHUEM TEMIICPATYPhl YMEHbBIIACTCS

T. HaJMYUe Jlake HEOONBIIOro KOJMYECTBA ITONMEPEYHBIX XHMHYECKHUX CBS3CH MEXIy IEMSMH IMPEHSATCTBYET OTICICHHIO

Lernen apyr oT Ipyra 1 NepexoLy UX B pacTBOP

1. HOJISIPHBIE TTOJIMMEpPBl PACTBOPSIIOTCS B HEMOJISIPHBIX PACTBOPHUTEINSX
6. W eanbHbIMU Ha3bIBAIOTCS PACTBOPBI:

a. o0pa3oBaHHEe KOTOPHIX COMPOBOXKIACTCS HYJIEBBIM TEIUTOBEIM 3(p(eKkToM W maeanbHOH SHTPONHEH CMEIIeHHS

6. 00pa3oBaHHE KOTOPBIX COMPOBOXKIACTCS TOMOXKUTENBHBIM TEIIOBBEIM 3((EKTOM U HICANbHOIl SHTpONUEeH CMeIIeHus

B. 00pa3oBaHKHEe KOTOPBIX CONPOBOXKIAETCS OTPULATENBLIM TEIIOBBIM 3((EKTOM U HJCaIbHON SHTPONHEH CMEIIeHHs

7. Jns pacTBOpOB, B KOTOPBIX MOJIEKYJBI KOMIIOHEHTOB OTJIHMYAlOTCAd MO pa3MepaM, BBIPOKCHHE I W3MEHEHUS

BHYTpPEHHEH 3Hepruu NpruodpeTaeT BUA:

OTO0 ypaBHEHHE:

a. lunppebpanna-CxeTuapaa

0. Ban-nep-Baansca

B. ®iopu-Xarrusaca

T. Cwmointa

8. B pereroyHoil Moxeny NPUHSTHI CIEAYIONIUE JOMYILECHHS:

a. CTPYKTYpa CUUTACTCS KBAa3UKPUCTAIUTMICCKOW (ONMMDKHWHA TOPSIIOK), YACTHIBI KUIKUX KOMIIOHEHTOB W PacTBOPOB
HUMETOT OJTHO U TO e KOOPMHAITUOHHOE YK CIIO Z;

0. B3aMMOJICHCTBUE YUUTHIBACTCS MEXKAY JaTbHUMHU MOJIEKYJIaMu;

B. MOTEHIIMATbHAS HEPTHs Pa30MBaeTCs Ha KOJMEOATENbHYIO U 3BYKOBYIO,

I. KaKIas MOJIKyJla 3aHHMMaeT OJHO MECTO B pemieTke (ClelOBAaTEIbHO, MOJEKYJbl JODKHBI MMETh OJWHAKOBBIA 00BEM H
dopmy)

Kommurext BompocoB oreHouHOTO cpencrBaCobecenoBanne Nel-5
(ra mpumepe OC CobecenoBanue Ne2 )

L. KakoBbl 0COOEHHOCTH TOBEPXHOCTHOIO CIOS KUAKOCTU?

2 [aiite nBa ompeneneHns kKo3)(UINEHTa MOBEPXHOCTHOTO HATSHKEHHS JKHIKOCTH.

3. Ha uro 3aTpaumnBaercs pabora Impy yBEIHIECHUH HOBEPXHOCTH JKHIKOCTH?

4 Kakue cumbl JeHCTBYIOT Ha KOJNbIO, HAXOAIIEECs B KOHTAKTE C MOBEPXHOCTHIO JKHIKOCTH?




IMomyunre pabouyto Gopmyry A OmpeneNeHUs] TOBEPXHOCTHOTO HATSDKEHHUSI METOJOM OTPHIBA KOJBLA.
ITouemy B OTCYTCTBHE BHEIIHMX CHJI KAIUTH >KHJKOCTH NMPUHUMAIOT (opMy mmapa?

Kaxk 3aBuCcHT OT TeMIepaTypsl IOBEPXHOCTHOE HATSKEHHE JKUIKOCTH?

Korma u moueMy k03¢ (GHIMEHT MOBEPXHOCTHOTO HATSKEHHS JKUAKOCTH CTAHOBUTCS PaBHBIM HYIIO?
OO0BbscHUTE, KAKUM 00pa3oM rpauuecKd MOXKHO ONPENETUTh MOTPEIIHOCTh CHIIBI TOBEPXHOCTHOTO HATSDKEHMSA?

e

(ma mpumepe OC CobecenoBanue Ne3)

1.MaiiTe onpeneneHye NOHATHIO «BA3KOTEKy4ee COCTOSHUE) I1OJIMMEPOB.

2.Kak BSI3KOCTb CHCTEMBI BIHET HA CKOPOCTh T€UEHHUS?

3.Kak 3aBHCUT MaKpOCKONNYECKasl BSI3KOCTh OT CTETEHH MOIMMEPU3aLUu?

4.Kakoe BIUsIHHE OKA3bIBAIOT IIPIMECH Ha BSI3KOCTH PACTBOPOB ITOTHMEPOB?

5.Kaxkue npu6opel UCTIONB3YIOTCS ATSI OMPEAENICHUs BA3KOCTH MOIUMEPOB?

6.IToscante oTnmunst 3(HEKTUBHOM, yAeIbHOM, XapaKTePUCTHIECKON BA3KOCTH MOJIMMEPOB?

7 IlosicHuTEe OCOOCHHOCTH TEYEHHS TIOJIMMEPOB

8.Kak 3aBucut Hanbombast HbIOTOHOBCKAs BSI3KOCTh OT TEMIEPATypsl U MOJEKYJISIPHON MacChl OJTUMEPOB.
9. Kak BnuseT NONUANCIIEPCHOCTh CUCTEMBI Ha €€ BA3KOCTb.

10. Yro nzyuaer peonorus?

11.Kak 3aBUCHT BA3KOCTh CHCTEMBI OT CKOPOCTH CIBHTA JJISI HATIOJHEHHBIX X HEHAIIOJTHEHHBIX MTOINMEPOB.
12.Yto Takoe aHOManus BA3KOCTH?

13.IlepeuricauTe METOABI U3MEPEHHS BA3KOCTHBIX CBOMCTB KOHIIEHTPHPOBAHHBIX PACTBOPOB M PACIIABOB MOIUMEPOB.
14.Kaxk BiusieT TeMIiepaTypa Ha BSI3KOCTb KOHLEHTPUPOBAaHHBIX PACTBOPOB U PACILIABOB I1OJUMEPOB.

(na nmpumepe OC CobecenoBanue Nod)

OnumunTe 0COOEHHOCTH PacTBOPOB MOIAMEPOB

Oxapakrepusyiite BUAbI KOH(GOpPMAIMi MaKpOMOJIEKYIL.

Kak BenyT cebs MakpomoiseKyJibl B pa30aBlIeHHBIX PAcTBOPax MPH TEUESHUN?

OxapakTepuzyiTe BI3KOCTh pPa30aBICHHBIX PACTBOPOB IIOJIMMEPOB

Uro Takoe XapaKTepUCTUUECKas BSI3KOCTh?

OnumuTe mapaMeTpsl MaKpOMOJIEKYIISIPHOTO KiTyOKa, ompefensieMble BUCKO3UMETPUYECKIM METOOM.

SAINANE I

TumoBol BapuaHT KOHTPOJIBHBIX 3aJJaHUI OIEHOYHOTO cpencTBa KoHTponsHas padora

1. TepmoanHAMUYECKHE CBOHCTBA THAPATHPOBAHHBIX aKPHJIAMHIIHOTO U ITOJHAKPHIAMUIHOTO KOMIUIEKCOB HUTpaTa KOOaIbTa.

2. TepmoarHAMUKA U BSI3KOCTH pPa30aBIEHHBIX PACTBOPOB MOIUMEPOB B OMHAPHBIX PACTBOPUTEINS.

3. BogopacTBOpHUMBIE TONUMEPHI

4. Iporeccs! GOpMHUPOBAHUS U CBOMCTBA PACTBOPOB TETPA30JICOACPIKAIINX TTOIUMEPOB

5. IIpranHBI 0COOBIX CBOMCTB PacTBOPOB THAPO(PUIBLHBIX TOIUMEPOB

6. M3yueHne KOIOUAHBIX CBOICTB pacTBOPOB MONUCAXAPHJIOB BBICIIMX BOJHBIX PACTEHUIT

7. IInactudukarys u IIacTU(UKATOPEI

8. T'enu u ctyaHu

9. CuHTe3 NoIMMep-KOJUIOUIHBIX KOMIUIEKCOB IOMHMEpU3aliedl MOHOT€HHBIX MOHOMEPOB B PacTBOPE IMOBEPXHOCTHO-aKTHBHOIO
BEIECTBA

10. K Bonpocam TepMOXHMHUU IIPOLIECCOB PACTBOPEHUS U BBIACIEHUS TOJIUMEPA U3 PaCTBOPA

11. BnusHME CIEPTa M aMHHA HA BSI3KOCTh THAPO(HOOHO-aCCOLMMPOBAHHOTO PACTBOPA BOJOPACTBOPHMOTO MOIUMEPa

12. Cnextrpockonudeckoe u3ydeHue 3G (eKToB arperaiuy B BOJHBIX PacTBOpax 3B€31000pa3HBIX MOJINMEPOB

13. MonekyJisipHOE XapaKTEPUCTUKU MOJIEKYJIIPHO-AUCIIEPCHOIO OJIMMEPa U HAHOYACTUI] B PACTBOPaX alleTaTOB LIEJUTIOIO03bI

14. ®opmupoBaHHE MaKpPOMOJEKYJISAPHBIX TJIOOYJ M pACTBOPUMBIX MHIENI B BOOHBIX PAacTBOpax TEPMOUYBCTBUTEIBHBIX
MOJUMEPOB

15. OcobenHocTH AedopMaIvi MOIUMEPOB B PACTBOPAX BBICOKOMOJIEKYJIISIPHBIX COSANHEHUI

16. Crioco® yibTpa3ByKOBOTO KOHTPOJIS CPEAHEBECOBOI MOJIEKYIISIPHOI MacChl IIOJIMMEPOB B pacTBOPE

7 cemecTp

TumoBsle BapraHTHI OIfeHOYHOTO cpezcTBa Kommoksuym Nel

l. IlonsaTHe O BBICOKOMOJICKYTISAPHBIX COCIUHEHMSAX, ONpPEACICHHE MOHATHII MOHOMEp, OJIUTOMEp, CTeIeHb
HONUMEpU3aIIHY, JIEMEHTapPHOE 3BEHO.

2. H3oMepust BBICOKOMOJIEKYJIAPHBIX coequHeHHH. OCOOEHHOCTH M30MEpHH IOIMMEPHBIX MATEpPHallOB, HOHSATHE OJIMKHETO
U TATBHETO TOpsAKa

3. KondopmarmonHass ¥ KOH(QUIypalMOHHAas H30MEpHsS JJIEMEHTAapHOro 3BeHa. KOHOHIrypalHOHHas H30MepHUs
NPHCOCMHEHNS DJIEMEHTAPHBIX 3BEHBEB B HEOONbIIME (DParMeHThl, INPOCTPAHCTBEHHAs W CTPYKTypHas HM30MEpHsl OJIM>KHEro
TOpSIKa.

4. MornekynspHas Macca IOJIIMEPOB U MOJICKYIIIpHO-MaccoBoe pacmpeneneHue (MMP).

5. CpenHeuucnoBasi, cCpeHeMaccoBasi U CpeIHEBA3KOCTHAs MOJEKYJsIpHas Macca MOTUMEpPOB.

6. [MomuaucnepcHocTs nomuMepoB. MMP kak (QyHKIHS MOJIHANUCIICPCHOCTH IMOJNUMEpa.

7. Croco0bl omnpeieeHus] MOJIEKYIISIPHBIX MAacC IOIMMEPOB.

Tunoble BapuaHThI OlleHOUHOTO cpenctBa KomtokBuym Ne2

L. I'mOkocTh memelt monuMepoB. BHyTpeHHee BpamieHHe B MOJIEKyJIaX. DHEPTeTHUSCKUH Oaphep BHYTPEHHETO BpAIICHHS.

2. Kongwurypamus u korpopManms mMakpomosekynl. KoHpopmannoHHas W KOH(QHUIypalMOHHAS H30MEPHS 3JIEMEHTapHOTO
3BeHa. KoHQurypanuoHHass M30Mepys IPUCOEAUHEHUS 3JIEMEHTapHbIX 3BEHbEB B HEOOJbIIME (parMeHThl, MPOCTPAHCTBEHHAS U




CTPYKTYpHasi ©30MepHsl OIMKHET0 MOPSIIKa.

3. TepmoauHaMHUYECKasi THOKOCTB.

4 Kunernyeckass THOKOCTh M (DaKTOPBI, €€ OMPEIEIISIONINE.

5. CBsi3b THOKOCTH MaKpOMOJIEKYJ C UX XUMHUYECKUM CTPOCHHUEM,
6 ®DakTOpbl, BIUSIONINE Ha THOKOCTh PEabHBIX IIeHel MOTHMEpPOB.

TunoBble BapuaHThI OLleHOYHOTO cpencTBa KomnokBuym No3

L. OCHOBHBIE NIPEACTABICHUS O CTPYKType MOIUMepa:

- KpPHCTAJUINYECKHE MTOIHMEPHI;

- OPHEHTHPOBAHHOE COCTOSHIE TTOJIFIMEPOB;

- aMOp(HBIC TOIUMEPEI.

[TonsTe HagMONEKYJIAPHON CTPYKTYpHI IOJIUMEPA.
HanmonekynsipHast CTpyKTypa aMOp(HBIX ITOJIHMEPOB.
HanmomnexymspHas cTpyKTypa KPHCTAJUTMYECKAX TTOIMMEpPOB.
Me3oMepHOe COCTOSHHE TOMHUMEPOB, KUIKUE KPHCTAILIBL
Mertozbl UCCIeOBaHUS HAAMONEKYISPHBIX CTPYKTYp MOIHMMEPOB!
— cBeTOBaA (ONTHYECKAsT) MUKPOCKOITHS;

- QJIEKTPOHHAS. MUKPOCKOIIHS;

- PEHTTEHOCTPYKTYPHBII aHAIN3;

- BIIEKTpOHOTpadus;

- HeWTpoHorpadus;

- paccesHue MOISPU30BAaHHOTO CBETA M10J] MAJIBIMHU yTJIAMH.

Sk v

TunoBsle BapruaHThI OLEHOUHOTO cpeacTBa Komnoksuym Ned
L. @azoBble M (U3NUECKUE COCTOSHMS MOJIMMEPOB. ArperaTHble M (ha3oBble COCTOSIHUS IoiauMmepoB Kiaccuduxarms
(pU3MUECKNX COCTOSHHH TTOJIFMEPOB.

2. OcCoOeHHOCTH MOBEICHUS MOIMMEPOB B Pa3HBIX (PU3MUECKUX COCTOSHUSIX.

3. 3aBHCUMOCTD J1e(POPMALIMOHHBIX XapaKTEPUCTHK MOIMMEpa OT TEeMIEpaTyphl, TEPMOMEXaHUUECKUE KPUBBIC.
4. AMOp(hHOE COCTOSIHUE MOTUMEPOB

5. Crexoo0pa3Hoe cOCTOSIHHE MOTUMEpoB. CTPYKTYpHOE M MEXaHHUYECKOE CTEKJIOBAHHE.

6. DaKTopbl, BIUSIOMNE HAa TEMIIEPATypy CTEKIOBAHUS MOIHMEPOB.

7. JedbopmalionHble CBOWCTBA CTEKIOO0pa3HBIX IONUMEPOB. BbIHYyXIeHHO-3mactideckas nedopMaiys CTEKI000pasHBIX
TIOJTMMEPOB.

8. XpyNKOCTh CTEKIIO00pa3HBIX MMOIHMMEPOB.

9. DaKTopbl, BIUSIONINE HA TEMIIEPATYPHBIN MHTEPBaN BBIHYKICHHOH 3aCTUYHOCTH.

10. BricokoamacTryeckoe cocTosHIE TOMMMEpOB. BricokoamacTnueckast nedopMariys.

11. YpaBHeHHUE BBICOKOAIACTHYECKOH nedopmarn (Anexcanaposa-JlazypkuHa).

12. [TpuHiun TemnepaTypHO-BPEMEHHON CYyNEepIo3HLUY.

13. INon3yuects monuMepHbIX MaTepuanoB. Kpuas monsydectu.

14. Penakcarus (auarpamma HampspkeHHe-IeopManus).

15. Bsskorekydyee cOCTOSHUE MOIUMEPOB.

16. Bsiskocts. Buapl Bs3kocTH. AHOMAIIMS BSI3KOCTH

17. DakTOpbl, BIUAIOIUE Ha TEMIIEPATYPY TEKYUECTH.

18. THUnbl peoIOrMYecKoro MOBEACHUS NOIUMEDPOB.

Tunossie BapuaHTbI OICHOYHOI'O CPCACTBA KOJ’IJ’IOKBI/IyM Ne 5

1. PactBopenune nonumepos. [loHATHE TUKCOTpONUU

2. TepMoauHaAMMKa TPOIIECCOB HAOyXaHHSA M PAaCTBOPEHHS MOIUMEPOB.

3. VcTuHHBIE pacTBOPBI MOIUMEPOB.

4. OcobeHHOCTH HaOyXaHUS U PACTBOPEHHUS ITOIMMEPOB.

5. DaKTOpHI, ONMpENeNAIONe PACTBOPCHNE W Ha0yXaHHE MOIUMEPOB

6. Pa36aBnenHble pacTBOPHI NONMUMEPOB. AOCOJIOTHAS, OTHOCHTENbHAs, MPUBEJCHHAS U XapaKTEpPUCTUYECKas BI3KOCTb.

7. BinsiHue MonekydaspHOH Macchl IONMMeEpa, KadecTBa PAacTBOPHUTENA, TEMIEpaTypsl M (OPMBI MaKpOMOJEKYJ Ha
BSI3KOCTH PACTBOPOB

8. KoHneHTprpoBaHHbEIE PacTBOPHI MoIuMepoB. Pa3oBoe paBHOBECHE B CUCTEME IOIUMEP-PacTBOPHUTENb. [eIu u CcTyHH.

9. [TnactudunupoBanubie cucrembl. Oddexr mracTHPUKAUM W ero MeXaHu3M. I[IpaBHIO MOJIBHBIX KOHIIEHTpalWii,
ypaBHeHue Kapriuna-ManuHckoro.

10. CoBMECTUMOCTb MTOJUMEPOB, CMECH IOIMMEPOB.

Tunossie BapUaHTbI OUCHOYHOI'O CPCACTBA KOJ’IJ’IOKBI/IyM Ne 6

1. Penakcanyonusie cBoiictBa noiumMepoB. I[lonarue penakcanuu. Ilpupona penakcalMOHHBIX SIBJICHUH B IOJIMMEpax.
SIBnenue rucrepesuca.

2. Bpems penaxkcauuu U XapakTep pelakcalliOHHOIO Ipolecca

3. Tumsr PCIaKCAallMOHHBIX IMPOLECCCOB: MCXAHUYCCKUC PCIIAKCAIIMOHHBIC SABJICHUA, OJJICKTPUYCCKUEC W MArHUTHBIC

peTaKcaIiOHHBIC SIBICHHUS,
4. Mertonsl  HCCIIEIOBaHMS — peJaKcallid, KpuBble JaedopMmauus-BpeMs, aedopManus-HanpspkeHue, nedopmarius-




TeMIeparypa.

5. ITon3yuects. fIBIE€HHE MEXaHHUECKOTO TUCTEpE3HCA.

6. MexaHUYecKHe MOJIENH, OIMCHIBAIOIIME IOBECHUE IIONMMEPOB IPH PACTSHKCHWH IIoN Harpyskod (momemnm Iyka,
Herorona, Makcsema, Kenbpuna-®oiirra)

7. [IpakTuyeckoe 3HaYeHHE PETAKCALMOHHBIX IIPOLECCOB

TunoBble BapuaHThI oLleHOYHOTO cpencTBa KomnokBuym No 7

1. MexaHOXMMUYECKUE MPEBPALlCHUs MOIMMEpPOB. MeXaHMyecKue CBOMCTBA IOIMMEPOB, IPOYHOCTb U MEXAHHYECKOE
paspyLIeHHe NOJIUMEPOB, OCOOCHHOCTH MEXaHNUECKUX CBOMCTB KPUCTAJUIMYECKUX MOJIMMEPOB.

2. DU3NUECKUH CMBICI U METOABI OIPEAEIEHHUs IPOYHOCTHBIX apaMeTPOB MOJIUMeEpa.

3. JlonroBe4HOCTb, (DIyKTyanMOHHAS TEOPUS MPOYHOCTH.

4. MexaHu3M pa3pyIlleHus: MOITUMEPOB.

5. BimsiHne MoekysIIpHOH Macchl, CTENEHH KPUCTAJUIMYHOCTH, Pa3MEpOB HAJAMOJICKYJISIPHBIX 00pa30BaHMIl, OpHEHTalUH
MaKpOMOJIEKYJI, CTEIIEHU CIIMBAHUS IIOJIUMEPA U yCIOBUI UCIBITAHUN HA IPOYHOCTD.

6. JedopMaIiioHHbBIE CBOMCTBA CTEKJIOO0Opa3HBIX IOJIMMEPOB, SBICHHE BBIHY)KICHHOW 3TaCTHYHOCTH. TepMOgHMHAMHKA
BBICOKORJIACTUYECKOH Ae(opMaryu.

7. Xpynmkoe W IDIACTHYECKOE pa3pylleHHe IoauMepoB. JledopMannoHHBIE KpHBBIE aMOP(GHBIX, KPHUCTADINICCKHX H
KPHUCTaJIU3YIOIUXCS TIOIUMEPOB.

8. OO01as xapakTepUCTHKAa XUMHUUECKUX PEaKUU MOIMMEPOB.

TunoBble BapuaHThI onleHOYHOTO cpencTBa KommokBuym No 8

L. TepMmudeckass ¥ TEPMOOKUCIUTENbHAS ACCTPYKIHS TOTUMEPOB.

2. IlonsiTHe TEMIOCTOMKOCTH, TEPMOCTOMKOCTH, TEMIEpaTypOCTOMKOCTH momuMepoB. DakTopbl, BIMANONME HA
TEIUIOCTOHKOCTB, TEPMOCTOHKOCTD, TEMIEPATYPOCTOHKOCTh. CIIOCOOBI OIpeIeIeHuUs

3. TepmookucaurensHas aecTpykuusa. OcHOBHbIE peakuuu. MexaHu3M pa3pblBa MOJNEKYJISIPHBIX LeTed

4 Crapenue moauMepoB. MexaHu3M CTapeHusl.

5. CrocoObl 3amuThl OT cTapeHus. IHruouTopsl. AHTHOKCHAAHTHL. [IpoTHBOCTapHTENN.

6 TepMorpaBUMETpUYECKUE METOJbI UCCIENOBAHUS

TumnoBsle BapuaHTHI OLIEHOYHOTO cpeAcTBa KomnokBuym 9

ONEeKTPUYECKHUE CBOWCTBA MOIUMEPOB.

JUBJIEKTPUYECKasl IPOHULIAEMOCTh

JUAIEKTPUUECKHe TOTepH (TaHTeHC yIia IUAIEKTPHUECKUX TOTEpPh)

3JIEKTPUUECKOE CONPOTUBIICHHE (Y/eIbHOE 00BEMHOE U YJENbHOE TIOBEPXHOCTHOE 3IIEKTPHUECKOE CONPOTUBIICHHE)
IEKTPUYECKas NPOYHOCTb.

TennoeMKoCTb, TEIIONPOBOAHOCTD, TEMIIEPATYPOIPOBOAHOCTD, TEILIOBOE PACIIUPEHUE IIOIUMEPOB
OnexTponpoBosie noauMepsl. [loarMepHble NOMYNPOBOAHUKHE U JTUIIEKTPUKU

I'openne nmoauMepoB M MOIMMEPHBIX MATEPUAIOB OHUKEHHON I'OpPIOYECTH

e R S

TunoBsle BapruaHThI OLEHOUHOTO cpeacTBa Kpyriblii cron Ne 1

L. MonekynsapHass Macca nonuMmepa (MOHSTHSA: MOJEKYJspHas Macca BEIIEeCTBA, OTHOCHTENbHAs MOJEKYIspHas Macca).
CpenHee 3HaYCHHE MOJICKYIIIPHOX MACCHI OTHOTO M TOTO K€ TOJIMMEPa B 3aBUCHMOCTH OT CIIoco0a yCpeTHEeH S

CreneHb NOJUANUCTIEPCHOCTH

CpenneuucnoBasl MOJIEKyJIsipHas Macca monuMmepa . Beraucnenue

CpennemaccoBasi MoJeKyJIsipHas Macca nonumepa . Beruucnenue

Cpennsis MonleKyJIsIpHas Macca noauMmepa . Boruucnenue .

CpenHeBsI3KOCTHAsT MOJIEKyJIIpHas Macca rmoiauMepa . Beruncnenue

Mertozbl onpeneneHuss MOJNEKYIIPHOH Macchl MOIMMEPOB!

7.1 Merox OoCMOMETPHH, OCMOTHYECKOE JaBJICHHE, TPHOOPHI IS OIPEeTICHIsT MOJEKYIIPHOH MacChl OCMOMETPHYIECKHM METOIOM
- OCMOMETDBI;

7.2 Merox cBeTopaccesHus; KOI(QQUIMEHT paccesHus, Yrol paccesiHHs CBeTa, W30BITOYHOE CBETOopaccesHue, Kod(QuiueHT
TPEJIOMJICHHST PACTBOPHTENS, MPUOOPHI [UIS ONpEHelIeHus MOJEKYJSIPHOH MacChl METOIOM CBETOPAcCesHHsS — pepaKTOMETpHI,
HUHTEpEPOMETPEI, He(hETOMETPHI.

7.3 meron Jlebas, MeTon pacueTa;

7.4 Meron BHUCKO3MMETpHUM, ypaBHeHHE Mapka-XayBuHKa-XyHa, ONpPEAEIEeHNUE BSI3KOCTH Pa30aBIEHHBIX PACTBOPOB IOIMMEPOB C
MIOMOIIBIO KAaITMIIISIPHBIX BUCKO3UMETPOB;

7.5 meron mu¢dy3umy;

7.6 MeToJ yIbTpaleHTpU(yrupoBaHusL.

8. Buapl BA3KOCTH pPacTBOPOB MOJIMMEPOB, ONPENEICHUE OTHOCUTEIBHON BSI3KOCTH C IIOMOLIBK KAaNMJUIIPHBIX BUCKO3UMETPOB,
pacueTr NIpUBEACHHOH, yIEIbHOU, XapaKTEPUCTUYECKON BA3KOCTH.

9. Metoauka oIpeeneHns: MOJIEeKyJIIPHON MacChl MOIUH30IPEHOBOTO KayuyKa

A

-

Tunossle BapuaHThl OLEHOUHOr0 cpencTBa Kpyriblit cron Ne 2

1. IloHsATHE HAAMONEKYJISPHON CTPYKTYpBI IIONIHUMEDA.
2. CreneHp KpUCTAIIIMYHOCTH.
3. XapaKTepuCTHKHA MOP(OIOTHH KPUCTAIIA:

- rabuTyc KpucTayIa (MIaCTHHYATHIH/TaMeIUTIPHBIN, H30METPUIECKIH, TPU3MaTHICCKIH, HTOIBYATHIN, (GUOPHIIIAPHEI);
- TpaxT KpUcTajlIa.




4. Cxematuueckoe H300paxeHne MaKpoOKOH(pOpManuii MONUMEPHBIX LeTIel B KpUCTAIIAX.
5. JlamemnisipHbIE MOHOKPHCTAJIIBL.

6. GUOPMIIAPHBIE MOHOKPHCTAILITHI.

7. M30MeTpu4ecKue KpUCTaLIBbL.

8. JIBOMHUKOBBIE KPUCTAILIBL.

9. Ilonykpucrananueckue oOpazoBaHus. Dnurakcus. JJeHAPHUTHL.

10. [onmykpucrammuaeckue oopazoBanus. ChepomuTo.

11. TedeKTsl KpUCTATITHYECKOH YIaKOBKH.

12.  Meronsl  HCClefOBaHUS — HAAMOJEKYJSPHBIX ~ CTPYKTYp HOJNMMEpOB: MeTox  Ju((y3HOro  OKpalIMBaHUS, METOX
nmuddepernuanpHOro HabyxaHus.

13. IIpuGopsl, UCIIONB3yeMBIe IS H3yUCHUS! HAAMOJIEKYISIPHBIX CTPYKTYP ITOJIHMEPOB

TumnoBsle BapuaHThI OLIEHOYHOTO cpeacTBa Kpyrisiit ctom Ne 3
1. @azoBple W (U3MUCCKHE COCTOSHUS TIONMMEpOB. ArperaTHsle ¥ (a3oBble cocTOSHHS monnMepoB Kiaccudukarms
(pU3HUECKUX COCTOSHUMN IOIHMEPOB.
OCOOEHHOCTH YNOPSIIOYEHHOTO COCTOSIHUS MTOIMMEPOB.
XapakTepucTHKH (a30BBIX U (PU3NIECKUX COCTOSHHUI MOJIMMEPOB.
Merons! nccnenoBaHus (pa3oBBIX MEPEXOIOB.
ITpubopsl, npuMeHsieMble Ui ONpeereHHs TeMIIepaTypHbIX XapaKTepUCTHK (a30BbIX MEPEXO0B.
Juddepennpanpias CKaHUPYIOMAs KaJOPHUMETPHSL.
IlocTpoeHue TepMOMEXAHUYIECKUX KPUBBIX.
OmnpeneneHue ¢ MOMOINBI0 TEPMOMEXaHMYECKHMX KPHBBIX TEMIIEPAaTyphl CTEKJIOBAaHMUS U TEMIIEPaTypbl TEKydecTd
HONUMETHIMETaKpUIIaTA.

PNk WD

Tunossle BapuaHThl OLEHOUHOro cpeacTsa Kpyrislii cron Ne 4

L. PactBopel momumepoB.  DaxkTophl, BIUSION[ME HA CHOCOOHOCTH  IMOIMMEPOB  OOpa3OBBIBATH  TOMOICHHBIE,
TEpMOJANHAMUYECKH YCTOHYHBBIE CUCTEMBI.

TepMoaMHAMUUYECKUE KPUTEPUH PACTBOPUMOCTD IIOJIMMEPOB.

Teopuu pacTBOPOB IOJIUMEPOB.

[MTapamerp pactBopumocTtH. CriocoObl pacyera napamerpa pacTBOPUMOCTH.

Teopuss ®nopu-Xarrunca. Ilapamerp B3aumoneiicTaus.

Teopus pa30aBICHHBIX PaCTBOPOB.

Mertoasl uccieoBaHUs HaOyXaHUS U PACTBOPEHHS MOIUMEPOB.

HccnenoBanue BIMsSHYUA BPEMEHH BYJIKAaHMU3alMU HA CTENEHb CIIMBAHMA.

NNk LD

TumoBoit BapuaHT KOHTPOIBHBIX 3alaHUI OIleHOYHOro cpencTBa KonTponsHas pabora

KonrponbHast padora Beimnonssercs B Gpopme Kelic-3anaun

. ApomaTryeckue o3 GuUpCyIbHOKETOHBI

. BnusiHue nuHaMu4ecKoi ByJIKaHU3alMK HA CBOMCTBA MOJIMMEP-2J1aCTOMEPHBIX CMECEH, COAEPKALIUX PE3UHOBYIO KPOLIKY

. Bnmusinue monexynsipHoi Macchl cycnieH3noHHoro 11BX Ha mokasaTens TeKy4ecTH paciulaBa IIacTU()UIIMPOBAHHONW KOMIIO3ULIUI
. Topenue nonuMepoB U MOIMMEPHBIX MATEPUAIIOB IIOHMKEHHON FOPIOYECTH

. I3y4enne nponecca HaOyxaHHs MOIUIEKTPOIUTOB HA OCHOBE ITOJIMAKPHIAMHUIA

. Kondopmanus Makpomosneky 610K-COOTUIOMEPOB, COAEPKALTIX JUCKOTHUCCKUI OJI0K

. Moznenb na3epHOro CBEIUTMHIA TOTMMEPOB P BO3JEHCTBUU HAHOCEKYHIHBIX Ja3ePHBIX UMITYJIbCOB

. MomudurpoBaHHbIe TepPMETHKH Ha OCHOBE OYTHIIKaydyKa HEOTBEP)KIaeMOI0 H OTBEPKIAEMOT0 THITA.

. HoBsle nonucyns¢huHbe TepMETHKH AT aBHAIIMOHHON IIPOMBIIUICHHOCTH

10. [Inactudukatopsr s [IBX

11. IlnacTMaccel Kak CTPOUTENBHBIN MaTepHall

12. Tonu-g-xanpoamu

14. TlonmuBuHMAIAIIETAT

15. TlonumepHble KOMIIO3UIIMOHHBIE MaTEPUAITBI

16. ITomMepHBIe METKH, TOIy4YeHHBIE Ha CIIOCOOHOCTH MaKpOMOJIEKYJI K CAMOOPTaHHU3aIHH HIIH CaMOCOOpKe

17. Ilonumepsl ¢ HEMMHEHHO-ONTHYECKUMU CBOMCTBAMHU

18. [Tonumepsl, KpaCKU U MHOTOE IPYToe

19. IlpuumnHbI CTapeHUs MOJIUMEPOB

20. Cucrema [I1BX-ITnactudukatop

21. CrpykTypa U TNOSBIECHHE OCTaTOYHOM IOMMMEpU3alMU B TOHKHUX IUICHKaX MHMOJUBHHUINACH(TOPUAA, MONYyYCHHBIX METOIOM
Jlenrmropa-brnomxerra

22. CTpyKTypa U cBOHCTBa 0a3aIbTOIIACTHKA HA OCHOBE MOIHaMHIa-6

23. CtpyKkTypa, MEXaHUYECKHE U TPHOOJIOTHIECKHE CBOMCTBA MOIMypeTaHa, MOJU(PHUINPOBAHHOTO HAHOATIMA3aMH

24. TexHOJIOTMYECKUE CBOUCTBA (DIIOKYJITHTOB Ha OCHOBE MOJIMaKpUIaMHuIa

25. DiexTpodu3nUecKre cBOiicTBa aMOP(HBIX MOJIUMEPOB

26. DHepreTU4eCKUii KpUTEpUi pa3pyIIeHUs ISl OLEHKH yCTaJIO0CTHON IIPOYHOCTH KOHCTPYKIUH C 31acTOMEpaMHu.
IIpexycMOTpeHO BBIIONHEHHE KOHTPOIBHOM PabOTHI B BUAe 0030pa HAyYHO-TEXHWYECKOIl JIUTepaTyphl MO 3ajaHHOH Teme. Kpome
TEOPETHYECKOW YacTH, B KOHTPOJBHOW paboTe JomkHAa OBITH pacCMOTpeHa HaydHas CTaTbsi 10 BBIOpaHHOHW Teme U3
MEPHOIMYECKAX HAYYHBIX )KyPHAIOB (3a 5 j1eT). TeMbl KOHTPOIBHBIX PadOT MOTYT OBITH IPEIUTOKEHBI CTYICHTAMH.

O 001N Nk~ W —

BOHpOCbI K l'lpOMe)KyTO‘-lHOﬁ aTTCCTAalluM 110 UTOraM OCBOCHUSA JUCIUITIIMHBI




1. TlonATHe O BBICOKOMOIEKYISPHBIX COCAMHEHUSAX, OMNpEJEIeHUE TOHATHA MOHOMEp, OJIMIOMEp, CTENEHb MOIUMEpU3alty,
3IIEeMEHTapHOE 3BEHO.

2. PacnpocTpaHEHHOCTH MOTUMEPHBIX MATEPHANIOB, IPUPOAHBIC HCKYCCTBCHHBIC U CUHTETHIECKHE TTOJIHMEPHL.

3. Crpoenne u knaccupukanus mnoiauMepoB. Kiaccudukanus momuMepoB IO CTPYKTYpe MakKpOMOJIEKYJSIPHOTO CKejera, Io
XMMHUYECKOMY COCTaBy OCHOBHOM IIEITH, TI0 UX MOBEJECHHIO IPH HarpeBaHUU

4. M3omepus BBICOKOMOJEKYISPHBIX coequHeHNH. OCOOSHHOCTH W30MEpHH IIOJNIMMEPHBIX MATepHajoB, IIOHATHE OJIMDKHETO W
JaTbHEro MopsaKa

5. KoudopmannoHHass W KOH(MIypal[MOHHAs HM30MEPHsl 3JIEMEHTapHOro 3BeHa. KoHQHrypalMoHHas HM30MEpHsl INPUCOCANHEHHMS
3IIEMEHTAPHBIX 3B€HBEB B HEOOIBIHE (hparMeHTHI, IPOCTPAHCTBEHHAS M CTPYKTYPHAs H30MepHs OJIFKHETO ITOPSIIKa.

6. PerynsipHble 1 HeperyspHBIC H30TAKTHYECKHE, CHHIHNOTAaKTHIECKUE, ATAKTHICCKHE.

7. MonekynspHas Macca MOJMMEPOB M  MOJEKyJIsIpHO-MaccoBoe pacmpenenenue (MMP). TlonmuaucnepcHOCTh TONTHMEPOB.
Cpenneunciosas, CpeJHEMACCOBAs U CPEHEBSI3KOCTHAS MOJIEKYIISIpHAs Macca MOJIUMEPOB.

8. Crroco05! onpeneneHuss MOJIEKYISIPHBIX Mace onuMepoB. MMP kak (yHKIUS MONMHANCIIEPCHOCTH ITOJIMMeEpa.

9. T'mbkocTs memnell momumMepoB. BHyTpeHHee BpamieHHe B MOJEKylIax. DHepreTHUecKuil Oapbep BHYTpeHHero BpamieHus. [lonsTne
KoH(popMarmu. Kunernyeckne XapakTepuCTUKH THOKOCTH.

10. CBa3p THOKOCTH MaKpOMOJEKYN € HX XHMHYECKHM CTpocHHeM, @akTopbl BIHIONME Ha THOKOCTH pEalbHBIX Iereit
MOJIMMEPOB.

11. IlonaTue HaAMONEKYJIAPHON CTPYKTYpHI onuMepa, HanmonekynapHas cTpyKTypa aMOpP(HBIX M KPUCTAJUTMUECKHUX MOIUMEPOB.

12. Me3oMepHOE COCTOSHHE TTOTUMEPOB, KUIKUE KPUCTAIIIBI.

13. ®a3oBbIe U PU3MUECKHE COCTOSHHUS MTOTUMEPOB.

14. AmoppHOE COCTOSIHHE TOIMMEpOB, 3aBHCHUMOCTh JIe()OPMAIMOHHBIX  XapaKTepPUCTHK IIOMUMEpa OT TEeMIepaTyphHl,
TEpMOMEXaHHUYECKUE KPHUBBIE.

15. Ctexnoobpa3Hoe, BEICOKOITACTHIECKOE U BSI3KOTEKyUee COCTOSHIE ITOJIMEPOB

16. Peonorust pacTBOPOB U pacIlIaBOB IOJIUMEPOB.

17. TepMoauHaMKKa NMPOILECCOB HAOyXaHUS U pACTBOPEHHS OIUMEpPOB.

18. ®da3oBoe paBHOBECHE B CHCTEME HOJIMMEp-pacTBopuTeNb. lenm W cTynHM, IacTHGUUIUPOBAHHBIE cUCTeMBl. Jddexr
TUTACTH(UKALIH U €T0 MEXaHH3M.

19. CoBMECTHMOCTH MOIUMEPOB, CMECH TTOTMMEPOB.

20. PenakcanuoHHble cBoiicTBa monaumepoB. [lonsTue penaxcanuu. IIpuposa pemaxkcallMOHHBIX SIBIEHUI B momuMepax. Meromasl
HCCIIEIOBAHUS pPeaKcallii, KPUBEIE eopManus-BpeMs, gedopMannsi-HanpsHKeHHE.

21. Ilon3yuecTs. SIBIeHNE MEXaHMYECKOTO rUCTepe3nca. Y IPOIEHHbIE MEXaHUYECKHE MOJIENIH BA3KOYIIPYTOro nojumepa.

22. MexaHOXUMUYECKHE TIPEBpAICHHs MOIUMEpOB. MexaHH4YeCKHe CBOIicTBa MONMMEPOB, MNPOYHOCTH U  MEXaHHYECKOe
paspyLeHHe NOJIUMEPOB, OCOOCHHOCTH MEXaHNUECKUX CBOMCTB KPUCTAJUIMYECKUX MOJIUMEPOB.

23. J1oAroBe4YHOCTh, (DIYKTyallnOHHAS TEOPHS IPOYHOCTH.

24. JlebopMaiMoHHBIE CBOWCTBA CTEKIOOOPA3HBIX IIOMMMEPOB, SBICHHE BBIHY)KICHHOW SIaCTHUYHOCTH. TepMOoAMHAMUKA
BBICOKORJIACTUUYECKOH Ae(opMaryy.

25. Xpymkoe ¥ IUIaCTHYECKOE paspylieHHue TmoimMepoB. JledopMmanuoHHBIE KpHUBBIE aMOP(HBIX, KPHCTAUIHYECKHX U
KPHUCTAJUTU3YIOMIUXCS TIOTUMEPOB.

26. O6mas XxapaKTepUCTHKa XUMUYECKUX PEaKIUi ITOJIMMEPOB.

27. TepMuueckas 1 TEPMOOKHCIUTENbHAS JECTPYKIIHUS MOTUMEPOB.

28. IloHATHE TEPMOCTONKOCTH U TEIIOCTOMKOCTH IIOJTHMEPOB.

29. Tepmuueckas AeCTPYKIMS B ITABHBIX M OOKOBBIX IIEISX, TUIBI MPOTEKAONINX PEAKIUH.

30. TepmookucnIUTENbHAs JECTPYKIUS, OCHOBHBIE PEaKIIUH, MEXaHU3M Pa3pbiBa MOJIEKYIAPHBIX LETIEH.

31. OxwuciIeHne U CTapeHHe MOIUMepoB. Peakiiy 1o 1efCTBHEM CBETa M HOHU3UPYIOIINX H3TyIeHHH.

IK-1.2

1. BsA3KOCTb pacTBOPOB MOJIMMEPOB OIPEEIIIOT C TIOMOIIBIO
a) BUCKO3UMeTpa MyHH

6) KanMIISIPHOTO BUCKO3UMETpa

B) BHCKO3UMeTpa Tuna bpykduibaa

2. CpenHIOI0 MONEKYIISIPHYIO MAacCy OTpe3Ka IeMH MoIuMepa MEeXIy AByMs CIIMBKAMH OIPEACIISIOT
a) METOIOM PaBHOBECHOT'O HaO0yXaHuUs

6) 10 M3MEHEHHIO IUNIOTHOCTH BYJIKAHH3aTa

B) 10 M3MEHEHHIO INTACTHIHOCTH

3. IIpouHOCTh Kay4yKa ONpeeNsor
a) C IOMOIIIBIO pEOMETpa

0) ¢ IOMOIIBIO Pa3PEIBHON MAIINHEI
B) C IOMOUIBIO iepuBaTorpada

4. BSI3KOCTb Kay4yKOB OIPEIEISAIOT
a) ¢ IOMOIIBIO peoMeTpa

0) ¢ OMOIIBIO BUCKO3UMETpa MyHHU
B) C IIOMOIIBIO iepuBaTOrpada

5. TemnepaTypy pa3inokKeHus NoJIMMepa MOXKHO ONPEEIIUTh




a) ¢ IOMOIIIBIO PeoMeTpa
6)c moMorIBI0 BUCKO3UMeTpa MyHH
B) C IIOMOLIIBIO JiepuBaTorpada

6. JIns onpeneneHus TeMIepaTypbl CTCKJIOBAHUS TOJUMEPOB IPUMEHSIIOT
a) IuIaToMeTp
0) TeH3MOMETp

8. MornekyIapHYy0 Maccy HOJIMMEPOB MOXKHO ONPEACIHTD
a) METOJJAMH OCMOMETPHUH, CBETOPACCESIHHS, BUCKO3UMETPHU
6) o TepMOMEXaHUIECKOH KPUBOH

7. ®Da30BbIc NPEBPALICHUS B IOJUMEPAX COIPOBOXKAAIOTCS

a) CKauK000pa3HBIM H3MEHEHHEM TEPMOJHHAMHIECKUX U CTPYKTYPHBIX XapaKTEPUCTHK HOJINMEPOB

0) M3MeHeHHeM YHEePIUU MEKMOJICKYIIIPHBIX B3aUMOJICHCTBHI U TEINIOBOTO ABHKEHHUS

B) U3MEHEHUEM TEPMOJUHAMHUYECKUX U CTPYKTYPHBIX XapaKTEPHCTHK MOIUMEPOB,SHEPITHMU MEKMONEKYISPHBIX B3aMMOAEHCTBUH U
TEIUIOBOTO ABUKEHUS

9. [onumeps! MOTYT OBITH MOJTYYEHBI B CTEKJIOO0PAa3HOM COCTOSIHUU B CIEIYIOMIMXCIYydasx

a) TpU OXJAXICHUM U3 BBICOKORIACTUYECKOIO MM BSI3KOTEKYYEro COCTOSHUS; HPHUBBITSDKKE WM CIIMBAaHHH IIOJIMMEPOB,
HaxoOgdmuMxcsa B BBICOKODJIACTUYC 'CKOM COCTOAHUU,IIPU BbIIApUBAaHUN PACTBOPOB TIOJIMMEPOB WIIK BBICYIIMBAHUN renci npun
Temmepartypax Hmke TC,

0) mpu BhINApHBaHUM PAcTBOPOB IOJIMMEPOB WIIM BBICYIIMBAaHWM Teled NpH Temieparypax Hwke TC; mpH CIMBaHUM NOJIMMEPOB
IIPY TEMIEPATypE BYJIKAHU3ALUA

5. CriocoGHOCTH CTEKI000PA3HBIX MOIUMEPOB K OONIBIINM AehOpMaIysiM Ha3bIBAIOT

a) BBICOKOJIACTHYHOCTHIO, a 1eOPMAIINH - BBICOKORIACTHUECKUMHU

0) BBIHYKIEHHOI! 3JIaCTHYHOCTBIO, & Ie(hOPMALIUH - BBIHYKICHHO-3IaCTHUECKUMHU

10. TTonmmepsl, KOTOPBIE Pa3MSIr4aloOTCsl IPH HArPEBAHUM M MX MO>KHO MHOTOKPATHO HarpeBaTh U OXJIaXaTh, Ha3bIBAIOTCS
a) TePMOILTACTaAMHU

0) peakToIIacThI

B) 2JIaCTOMEPHI

11. B ypaBHenun HploTOHAa ~ BemMYHMHA 1) 3TO
a) KOO PUINEHT BAZOCTH/BIZKOCTH

0) HampsHKEHHE CIBUTA

B) CKOPOCTB CIIBHTA

IIpomexyTouHas aTTecTanus
21-27 ynoBIeTBOPUTEIHHO
28-34 xopoio

35-40 otnuuHO

B paMKax OCBOCHHA IUCHUITTITAHBI «®Pusuka TMMOJIMMEPOB)» HUCITOJIB3YIOTCA CIICAYIOIINE KPUTEPUU OLICHUBAHUA 3HaHUHI CTYACHTOB I10
OLEHOYHBIM CPEACTBAM:

CTyZIeHT B pe3ynbTaTe BEIIOTHEHHS U CIA9N OIIEHOYHOTO CPEICTBA MOYKET ITOTYYUTh CIISTYIONIHE OIICHKH.

OringHo

[ToaHOCTBIO M IPABUIIBHO BBITIOIHEHO, U O(OPMIICHO 33 1aHHE.

I[Ipu oTuére CTYIEHT Jall MONHbIE ¥ IpaBMIbHbIE 0TBETHI Ha 90-100% 3a1aBacMBbIX BOIIPOCOB 10 TeME PAOOTHI.

Xopouio

IoaHOCTBIO U C HEOONBIINMH HETOYHOCTSIMHU BBITIOTHEHO U 0(OPMIICHO 3aaHUE.

ITpu oTuére CTYAEHT Jaj HE MOJHBIE U C HEOOJIbLIMMHU OMIMOKAaMU OTBETHI Ha BCE 3a/laBaeéMble BOIPOCHI 110 TeMe pabOTHI WM IO
IIPaBUIbHBIX OTBETOB cocTaBmia 70 — 89%.

VY I0BIETBOPUTEIIBEHO

He monHocThIO ¥ ¢ OIIMOKaMU BBIITOJIHEHO U 0(hOPMIIEHO 3a/1aHUe.

IIpu oru€Te CTyIEHT fAayl He IMOJNHBIE OTBETHl M HE HAa BCE 33/laBaeMble BOIPOCHI IO TeMe padoThl. Jlons NpaBWIIBHEIX OTBETOB
coctaBuia 50 — 69%.

HeynosnersopurensHo

CTyZIeHT He BBIIOIHUI 3aJaHue. Jomst mpaBHIbHBIX OTBETOB cocTaBuia MeHee 50%.

OHeHI/IBaHI/Ie KOMHeTeHL[I/II\/‘I IIpU U3YyYCHUHN JUCITUTIIINHBL «®Dusnka TIOJIUMEPOBY




Hcxons u3 100-0annpHOM (TSATHOAMIBHONW) CHCTEMBI OLIEHMBAHHUSI CHCTEMBI OIIEHKH YCIEBAEMOCTH CTYIEHTOB, B XOJ€ OCBOCHHS
U3y4aeMOil JUCIMIUINHBI CTYACHT II0JIy4aeT HTOTOBYIO OLICHKY, IO KOTOPOH OLICHUBACTCS YPOBEHb OCBOCHHS KOMIICTCHITHI.

90-100 6amy0B (OTIMYHO) HOBBIIICHHBIH YPOBEHD

CTyneHT JeMOHCTPUpPYET CPOPMHUPOBAHHOCTH KOMIIETEHIIM HA TIOBBILIEHHOM YPOBHE, OOHapyXWBaeT BCECTOPOHHEE,
CHCTEeMaTHYeCKOoe M TIJIyOOKOoe 3HaHHEe YYeOHOro MarepHaja, YCBOMJ OCHOBHYIO JIUTEPAaTypy M 3HAKOM C JOHOJHHTEIBHOM
JUTEpaTypod, PEKOMEHJOBAHHONH NPOrpaMMOl, yMeeT CBOOOJHO BBIIONHATH IPAKTUYECKHE 3aJaHHs, IPETyCMOTPEHHBIC
mporpaMMoi, CBOOOJHO OMEpUPYeT TPHOOPETEHHBIMU 3HAHUSAMH, YMCHUSMH U HaBBIKAMH, NPUMEHSET WX B CHUTYaIHIX
MOBBILIEHHOM CII0KHOCTH.

76-89 6amnoB (xopoiio) 6a30BbIi ypOBEHb

CTyneHT NeMOHCTpHPYET C(HOPMHPOBAHHOCTH JHUCHHUILTHHAPHON KOMIICTEHIM Ha 0a30BOM ypOBHE: OCHOBHBIC 3HAHHS, YMEHHS H
HABBIKM OCBOEHBI, HO JIOMyCKAIOTCSI HE3HAYUTENbHBbIE OIMMOKH, HETOYHOCTH, 3aTPyAHEHHS TPH aHATUTHYECKHX OIEpaIisX,
MepeHOCce 3HAHUI, YMCHHUIT M HABBIKOB Ha HOBBIC, HECTAHAAPTHBIC CHTYAI[HH.

61-75 6amnoB (y10BICTBOPUTEIBHO) TIOPOTOBBIA YPOBEHb

CTyneHT HIeMOHCTpHpYeT C(HOPMHPOBAHHOCTh KOMIIETEHIIMH Ha TOPOrOBOM YpOBHE: B XOA€ KOHTPOJBHBIX MEPOIPHUSTHIHA
JIOMTYCKAIOTCSl 3HAYHMTENbHBIE OIIMOKH, MPOSBISETCS OTCYTCTBHE OTHENBHBIX 3HAHWN, YMEHHI, HABBIKOB MO KOMIIETEHIIUSM,
CTY/ICHT HCIBITHIBACT 3HAYMTENIBHBIC 3aTPYAHCHHUS IPU ONCPUPOBAHMU 3HAHUSIMH, YMCHHUSMH M HaBBIKAMH IIPH HX IEPEHOCE Ha

HOBBIE CUTYaIluH
0-60 6amIoB (HEYXOBIETBOPUTENEHO) YPOBEHb OCBOCHHS KOMIETCHITHH HIKE IIOPOTOBOTO
Komnerenuunu e copmupoansl. [IposiBisieTcss HEAOCTATOUHOCTD 3HAHUH, YMEHHIA, HABBIKOB.

6. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOYJIA,

IMTPAKTUKHW)

6.1. Pekomenayemasi aurepatrypa

ABTOpBI, COCTaBUTENHU 3arnaBue WznarenscTBo, DNeKTpOHHBIN aapec
JI.1 | Tarep A.A. PU3NKOXUMHUS [TOJIUMEPOB Mocksa: Xumus,
1978
JI.2 | Hosakos U.A., Peonornueckne n BynKaHU3alMOHHBIE CBOMCTBA Mockaa:
Bonbstcon C.1. 3JIACTOMEPHBIX KOMITO3ULIUH AxanemMKHuUra,
2006
JL3 | Tyros N.H., Xumus 1 GU3UKa MOIMMEPOB Mocksa: Xumus,
Kocrpeikuna I'.1. 1989
JI.4 | Kynesues, B.H.[u Xumust v pU3MKa MOTMMEPOB: yueOHOe mocodre M. : KonocC, 2007
ap.]
JI.5 | Crompunonosa,, M.II. | ®a3oBble U GU3NUECKHE COCTOSHUS TOJTMMEPOB: Bomnrorpan: http://lib.volpi.ru
[ op.] Mertoanueckue ykazaHus k JabopatopHoii padote | Boarl TV, 2008
M0 AMCIUILTHHE " XUMUsI U PU3HKa
rosiumMepoB” [DIeKTpOHHBIN pecypc] :
MeToanveckue ykazanus - http://lib.volpi.ru
JL.6 | Xommbepr K.[u ap. ] [ToBepXHOCTHO-aKTUBHBIE BEIIECTBA U MOJIUMEPDI M. : BUHOM,
B BOJHBIX PAcTBOpax: yueOHOe MOocoOue 2007
JI.7 | Anekcannpuna, A.JO. | Tlorck nHGOPMAIIMU B HAYYHOM AJIEKTPOHHOM Bourorpa: http://lib.volpi.ru
oubmiorexe eLIBRARY .RU [OnekTpoHHBIIH BonrI' TV, 2013
pecypc] : MeTonuuecKue yKka3zaHus -
http://lib.volpi.ru
JI.8 | Ackanackuii A.A., BBezeHue B GU3NKO-XUMHIO TOJTMMEPOB Mockga: HayuHsrit
Xoxios A.P. mup, 2009
JI.9 |HoBomombreBa, O.M. |®usnka nonuMepoB [DNeKTPOHHBIN pecypce] : : Bosnrorpan: http://lib.volpi.ru
MeToudecKue ykazanus - http://lib.volpi.ru BonrI'TY, 2014
JI.10 | Criupuponoa, M.II. | ®a3oBbie U puzHUECKHE COCTOSIHUS TIOTUMEPOB . Bomnrorpan:
[OnexTpoHHBIN pecypc] : MeTonudeckue ykazanus | Boarl TV, 2015
- http://lib.volpi.ru
JI.11 |KaGnoB, B.®.[ u ap.] |DPusuka monumepoB u GU3NKOXUMHS PACTBOPOB Bosnrorpan: http://lib.volpi.ru
HONUMEPOB [ DNEKTPOHHBIH pecypc] : yaebHoe BonrI' TV, 2015
mocob6wue - http://lib.volpi.ru
JI.12 | Kynesnes, B. H.[ u Xumust v pU3MKa MOTUMEPOB [ DICKTPOHHBIH CII6.: JIanb, 2014 | https://e.lanbook.com/bo
ap. | pecypc]: yaebHoe ocodue - 0k/51931
https://e.lanbook.com/book/51931
JI.13 | HoBomonsuesa, O. M., [ VYuebHoe nocobue no kypey "OU3NKOXUMUS Bomnrorpan: http://lib.volpi.ru
[ ap.] pPacTBOpOB MOIUMEPOB" [ DNEKTPOHHBIN pecypc]: BonrI' TV, 2017
yaeOHoe ocobwue - http://lib.volpi.ru
JI.14 |Knenwun, B.U. BricokoMOmneKyIsIpHBIE COeANHEHHS CII6.: Jlans, 2013 | https://e.lanbook.com/bo
[OnexTpoHHSIH pecypc] : yueOHHK - ok/5842
https://e.lanbook.com/book/5842
JI.15 | Cemuukos, FO. JI. BricokoMosekysipHbIe COSIMHEHUS : yUeOHUK M. : Academia, ,
2006




ABTOpBI, COCTaBUTENHU

3arnasue

W3naTenscTBO,

OneKTpOHHBIN agpec

JI.16

Hogomoneuesa, O. M.
u Jap.

[IpakTuKyM™m 10 PU3HKE TOTUMEPOB
[DnexTponHbIl pecypc]: yueObHoe mocobdue -
Pexxum noctyna: http://lib.volpi.ru

Bomxkckmii , 2021

Pexxum noctyna:
http://lib.volpi.ru

6.2. Ilepevyennb pecypcoB HH(pOPMAIIMOHHO-TeIEeKOMMYHUKALIMOHHOI ceTH ""UHTepHeT"

e

Onexrponnas oudimoreka BITN (pumuan) BonrI TY: http://lib.volpi.ru:57772/csp/lib/StartPageNew.csp

32

DNeKTpOHHO-OMOIHOoTeHas crucTeMa u3aarenbeTa "Jlanp": https://e.lanbook.com/

33

PedeparuBHas 6a3a nannbix Scopus kommnanuu Elsevier http://scopus.com

54

Hayunast snmextponHas Oubmnoteka elibrary.ru http://elibrary.ru

35

6.3 IlepeyeHb MPOrpaMMHOr0 00ecedeHus!

6.3.1.1

MS Windows XP IMoanucka Microsoft Imagine Premium

6.3.1.2

ID df8605e9-c758-42d6-a856-ae0ba9714cc4 Cybmuuensu-onnbiit qorosop Ne Tr000150654

6.3.1.3

JInmensns Ne41300906 ot 07.07.2017T. (6eccpounast)

63.14

ITO MS Office 2003 Junensus Ne41300906 (6eccpounast)

6.3.1.5

6.3.1.6

6.4 IlepeueHb HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM U 3JIEKTPOHHBIX 0u0HoTe4HbIX cucteM (IBC)

6.3.2.1

WH()OpMaMOHHO-TOKCKOBAsI CHCTEMa (eIepaibHOr0 roCy 1apCTBEHHOTO YUpexaeHus «DeaeparbHblii HHCTUTYT
MIPOMBIIIJICHHON COOCTBEHHOCTH (OectutaTHbIN mocty). — url: http://www1.fips.ru

6.3.2.2

HndpopmalimoHHO-TIOMCKOBAs CUCTEMa BCEMUPHOM OpraHU3alyy 10 MHTEIUIEKTYaIbHOM cOOCTBEHHOCTH (OecTIaTHbIM
noctyn).- url: https://patentscope.wipo.int/search/en/search.jsf

6.3.2.3

HupopmannoHHo-cripaBovHas cuctema EBporneiickoi maTeHTHON opranu3anuu (0ecruiaTHbIN 1oCTy). - url:
http://www.espacenet.com/access/index.en.html.
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IonckoBas cuctema mo xumudeckuM pecypcam. —URL: http://www.chemindustry.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIIMHBI (MOAYJIA,

INPAKTHUKH) /OBOPYJOBAHUE

7.1

HOMeIlIeHI/IS[ JUTSL TPOBEACHUSA JIeKI_[I/IOHHI)IX/HpaKTI/I‘IeCKI/IX 3aHATHI YKOMIUIEKTOBAHBI HeO6XOI[PIMOI71

CIIeNMATU3UPOBAaHHON yueOHO Mebenbio, yueOHON T0CKOI U TEXHUYECKUMU CpelICTBaMU: T1a3MeHHas nanenb LG-42;
KoMIbtotep, HoyTOyk Lenovo; LCD teneBusop, KoMmbioTep.

7.2

7.3

[omerenust 11 IpoBeAeHUS 1a00PATOPHBIX pabOT YKOMIUIEKTOBAHBI HEOOXOAUMON CIIEUATU3UPOBAHHON yueOHOM
MeOeNblo U cleAyIonuMu ipudopamu: Buckosumerp bpykdunbsaa RVDV-II+ Pro, Bechl anexkrponnbsie VIC-510 dl1,
ycTpoiicTBo nepememuBaroniee [19-0118 (2 mr.), sanekrpomkad cymmibnsiii CHOJI, pedpakromerp MPD-454,

7.4

MuKpockor AnsTamu [Tomap 312, HacTodBHAS MMOTyaBTOMATHIECKast BEPTHKAIbHAS HHXXEKTOPHAS JINTHhEBas MaIllHA
muHU-TITA JD-MC-20, npubop s onpenenenns nmmuTtanca E7-14, suckosnmerp «Mooney 1500S», kommpeccop Fini
SF 2500-24L-2H, Ge3poTopHbIii peomeTp ¢ mukiandeckuM casurom MDR 3000 Professional, ycranoBka 1ist onpeaeneHust
ToKasaresi TeKky4ectu paciuiaBa tepmoruiactoB MMPT-AM, ycranoska KU T-Dmnacromep amst onpenesneHus
TEIUIOEMKOCTH U TEMJIONPOBOAHOCTH 31aCTOMEPOB,

7.5

IomenieHus A7Is1 CaMOCTOATENEHOM paboThl 00yJaromuXcst 000pyI0BaHbI KOMITBIOTEPHON TEXHUKOH ¢ BO3MOKHOCTBIO
MOAKITIOYEHNS K ceTH «HTepHeT» U obecleueHneM IOCTYIA B AIEKTPOHHYIO HH(OPMAIIOHHO-00pa30BaTEIbHYIO CPEY.

7.6

1.7

8. METOAUWYECKHUE YKA3AHUSA JJISA OB YYAIOIINXCA 11O OCBOEHUIO JUCHUIIJIMHBI (MOAYJIA,

IMPAKTHUKHW)

B mporiecce n3ydeHus UCIUTUTMHBI 00y4alomuiicst 0053aH aKTHBHO UCTIONB30BATh BCe (HOPMBI OOYUIEHUS: MOCEIIATh JISKINH U
nabopaTopHBIE U MIPAKTUIECKUE 3aHATHUS, TONy4YaTh KOHCYIbTAIIUU IPETOIABATENs U BHIIIOIHITH BCE BUBI CAMOCTOATEILHON
paboTHI, MPeTyCMOTPEHHOH y4eOHBIM INIAHOM M pabodeil mporpaMMoi quciuiuinHbL. [Ipoliece H3yueHnsT TUCIUILTHHBI BKITIOYAeT B

ce0st:

- PaboTy mox pyKoBOACTBOM IIpemnofaBaTens (JISKIIUH, Ta00paTOpHEIE U MPAKTHYECKUE 3aHATHS, KOHCYIbTallUH IIPEIO1aBaTels).

- CamocTosTenbHas paboTa CTYIEHTOB (IIOJrOTOBKA K 1a00paTOPHBIM U MPAKTUUECKUM 3aHATHAM, IPOMEKYTOUHOI aTTeCTAI[UU 110
UTOraM OCBOCHHMS JMCLMIUTIHBI, BBIIOJHEHNE KOHTPOIBHOI paboThI).
1 ITpUHIAIIET ¥ JIOTHKA MOCTPOCHUS TUCIUILINHEI

[IpuHLIUTIBI ¥ JTOTUKA TOCTPOSHUS AUCHUILIMHBI OTPasKeHBbI B paboyeil mporpaMme AUCHUILTUHEL. B 3Toil mornueckoii
MOCIIEIOBATENBHOCTU ¥ PEKOMEHIYETCS U3y4yaTh JUCLUIIHNHY.
Yka3aHHON JIOTHYECKOH IIOCIIEI0BATEIbHOCTH OTBEYAET CTPYKTYPa 3IEKTPOHHOIO y4eOHO-METOANIECKOr0 KOMITIEKCa
mpucrnes! (OYMK]), pa3memnieHHoro Ha caiite HHCTHTYTa: http://umkd.volpi.ru u anexTpoHHas HHOPMAITMOHHAS
obpasoBatenbHast cpena BonrI TV 2.0 (OOUC), pa3merienHas Ha caiire https://eos2.vstu.ru/. IYMK]] 1 S0UC ucnons3yror




pas3IHYHbIE PECYpPCHl — TEKCTOBBIE CTPAHHIIBI C THIIEPCCHUIKAMHE, JIOKaIbHBIE (haiiiibl B pa3nuuHbIX Gopmarax (.doc, .ppt, .pdf u ap.),
CCBIJIKM Ha BHEILIHHE PECYPChl (Web - CTpaHuIIbl), a TaKKe BKIIF0YAET KOHTPOJIMPYIOIINE SIEMEHTHI.

PekoMeHyeTcsl IPUCTYIHTH K MOCIIEIOBATEIEHOMY M TITyOOKOMY YCBOSGHHIO MaTepralia ¢ IIOMOIIHIO KOHCIIEKTOB JICKITHH 1
PEKOMEHIyeMOI OCHOBHOH U JAOIOJIHUTEIBHON IUTEPATYpPbl, PYKOBOACTBYSICh YKa3aHHOM JIOTUYECKOU IIOCIEN0BATEIILHOCTHIO
U3y4YEHHs AUCIUTLIUHEL.

OCHOBHBIMH BHJIaMH Pa0OTHI [0 JUCLUILIMHE B COOTBETCTBUH C yYEOHBIM INIAHOM HAIPaBIICHUS TIOTOTOBKH SBIISIOTCS:

- ayIuTopHas padoTa: JeKIUH, Tab0paTOPHBIE W IPAKTHICCKHIE 3aHATHS;

- caMocCTosATeNbHAs padoTa, BKJIIOUAIOIIAS B TOM YHCIIE BBIOTHEHHE KOHTPOIBHON paboTHL.

- IPOMEKYTOYHAsI HTOTOBast aTTECTaIHs.

2 MetoanvecKkue yKa3aHHsA K OpraHU3aIlN ayIUTOPHOH pabOTEI

2.1 O6mmue pexoMeHIaH

H3noxxeHue IEKIIMOHHOTO MaTepHaja OCYIIECTBIIETCS C UCTIONb30BAHUEM MPE3EHTAINH, IPEACTABISEMBIX C TOMOIIBIO
MYJIbTUMEAUNHBIX CPEACTB.

PexomeHnyeTcs B ciIydae MpoITycKa JIEKIMOHHOTO 3aHATHS 0OPAaTUTHCS K COOTBETCTBYIOMEMY paseny (Teme) B OYMK/ n
U3YIUTh KOHCHEKT JICKIIMU COBMECTHO C Pa3MEIIEHHON B 9TOM ke OJIOKe Mpe3eHTalueH.

ITpakTuueckue 1 1abopaTOpHbIC PaOdOTHI MPOBOAATCS C UCHOJIB30BAHIUEM COOTBETCTBYIOIINX METOJUYECKHUX YKA3aHUH.
Pexkomenyercs B cirydae IpOIycKa MPAaKTHYECKOTO 3aHATHS COIIaCOBAaTh BapHAHT KOMIUIEKTA 3aJaHNH K MpaKTHIecKoi paboTte U
00paTHUTBCA K COOTBETCTBYIOLIEMY pa3fielly PEeKOMEHIYECOH JINTEepPaTyphI.

Pexomenyercs B citydae npomycka J1abopaTopHoii paboThl H3yUnuTh METOANYECKHE YKa3aHuUs K TabopaTOpHOii paboTe u
COMIAcOBATh C MPENO/IaBaTeIeM aJIbTePHATUBHbINA BApUAHT BBIIIOIHEHHUS J1a00paTOPHOH pabOTHI W/MIIN BO3MOXKHOCTD BBITTOJTHEHUS
paboThI ¢ APYTOH TPYITIOHN, B OTIOIHUTEIHHOE BPEMSI.

2.2 IpaBuna u npreMbl KOHCTIEKTHPOBAHUS JICKIUi

KoHncnekTupoBaHue JeKIUH PEKOMEHAYETCSI BECTH B CIIELMANBHO OTBEAECHHOMN [T 3TOTO TETPaaU, KaXIbli TUCT KOTOPOIl JOIKeH
MUMeTb 1o (4-5¢M) AJIs TOTIOTHUTENBHBIX 3aITiCeil.

B koHCIIEKTEe pPeKOMEHIYETCs 3aIIChIBaTh TEMY U IUIaH JICKIUH, PEKOMEHIYyEMYIO0 TUTepaTypy K TeMe. 3allUCH pa3ieNnoB JIEKIHN
JIOJKHBI IMETb 3aTOJI0BKH, TIO3ar0JI0BKH, KpacHble CTpokU. HazBaHHBIE B JIEKIIUU CCHUIKM HAa IEPBOMCTOYHHKH HAJ0 IOMETUTH Ha
HOJISIX, YTOOBI IIPH CaMOCTOSITENIBHOM paboTe HANUTH U UCTIONB30BaTh HX.

B koHCIIEKTE JOCTOBHO PEKOMEHIYETCS 3aITCHIBATh TOIBKO ONPEACIICHNS IOHATHH, KaTeTOpHi 1 T.I. FIHOE N3I0KEHHOE JISKTOPOM
JIOJDKHO OBITh 3aITHCAHO CBOMMHU CJIOBaMH. PekoMeHIyeTcs BEIpabOoTaTh U HCIONb30BaTh JOIYCTUMBIE COKpAIlleHHsI Hauboiee
pacIpoCcTpaHEHHbIX TEPMUHOB U TIOHATHH.

B xoHCIIEKT pekOMeHIyeTcs 3aHOCUTD BCE, YTO MPeEIoIaBaTellb MUMIET Ha JOCKE, a TAKXKe PEKOMEHTyeMbIe (POPMYJIBI, CXEMEL,
TaOJIHITBI, TUATPAMMEI U T.1.

PexomenmyeTcsa H3y4uTh U OTpabOTaTh MPOCTyIIaHHbIE JIEKIUH 0e3 IPOMENICHUS — 3TO 3HAYUTENBbHO COKOHOMMT BpEMS U
CIOCOOCTBYET JTy4lIeMY YCBOEHHUIO MaTepHaa.

2.3 TTonroToBKa K MpakTHYECKHM paboTam

[IpakTHueckue 3aHATUS IPEAHA3HAYCHBI AT 3aKPEIUICHUS 3HAaHUH, OTyUYCHHBIX 00Y4YaIOMIMMUCS IIPH OCBOCHUH TEOPETHUECKOTO
Mmarepuana.

ITpakTHyeckue 3aHATHS TOCTPOCHBI CIISTYIONIMM 00pa3oM: I KaX0ro pasziena (TeMbI) pacCMaTpHUBAIOTCS BOIIPOCH! B
COOTBETCTBUH C TEMOH 3aHSTHS, a 3aTEM IIPEJOCTABISIOTCS KOMIUIEKTHI 3aaHUH AT cobeceJoBaHUS ¢ TIperofaBaTeneM. B cimydae
HEMPaBUIBHBIX OTBETOB CTYAEHTY Ipe/IaraeTcsi IOBTOPUTH COOTBETCTBYIOIIUI pa3ien TEOPETUUECKOM JacTH, ITOCHIEe YeTo
BEPHYThCS K COOECEI0BaHUIO. 3allUTa IPAKTUIECKOH PabOThl OCYLIECTBISIETCS ITyTeM COOECEI0BaHHMS C IIPEIOJaBaTENIEM 10
BOIIPOCaM, TIpEeICTAaBICHHEIM B DOHJIE OIICHOYHBIX CPE/ICTB.

BrInonHeHne 1 3amUTa NPaKTUYECcKoil paboThI MpeAnonaraeT HHTEPAKTUBHBIN 0OMeH HH(opMalel ¢ npernogasateneM. st
YCIEIIHOTO BHIOJIHEHHS TPAKTHYECKUX paboT PeKOMEHyeTCs 3apaHee 03HAKOMUTBCS € LIETIbIO U COIEP)KaHUEM MIPAaKTHIECKON
paboTHI, TOBTOPUTH TEOPETHUCSCKUH MaTeprall, UMETh KOHCIIEKT JICKIIMOHHOTO 3aHATHS I10 COOTBETCTBYIOIICH TEMeE.

2.4 TloaroToBka K 1ab0opaTOpHEIM paboTam

CoBpeMeHHBIII ypOBEHb MOJTOTOBKHU CTYAEHTOB TpeOyeT Pa3BUTHS HCCIIEI0BATENbCKUX HABBIKOB PAOOTHI, UTO OCYILECTBIISETCS B
Hporecce N3YUeHNUs! AUCIUIIMHBI METOIaMHU J1a00paTOPHOTO MPAaKTHKyMa.

Ha mabopaTOpHBIX 3aHATHAX OCYIIECTBIIACTCS HHTETPAIHS TEOPETHUECKNX 3HAHUH U MPAKTHUECKAX YMEHHUI CTYAEHTOB B YCIIOBHIX
TOM WM MHOHU CTeTIeHH OIM30CTH K peabHON MpotecCHOHANbHON AeaTenbHOocTH. Ha 1abopaTopHBIX 3aHATHUAX CTYICHTHI
NPHOOPETAIOT HABBIKK HKCIIEPUMEHTAILHON paboThl, oOpalieHus ¢ TPUOOpaMH U CpeCTBAMH U3MEPEHHH, 00paboTKn
HKCTIEPUMEHTAIBHBIX JaHHBIX M HOJIE30BAHHS CIIPABOYHON JINTEPATYPO, 9TO COCOOCTBYET OoJee ITyO0oKOMY, OIHOMY H
OCO3HaHHOMY IIOHHMAaHHUIO TEOPETHYECKOT0 MaTepraa.

Kpowme toro, nabopaTopHslil IpakTUKyM oOecreunBaeT Hanbosuee 6JaronpusTHbIE YCIOBUS AT y4eOHO-UCCIIE0BATEIbCKOM
JEeATEILHOCTH, PA3BUTHSI TBOPUECKOT'O ITOTEHIINAIA U KOMMYHHUKATHBHBIX CIIOCOOHOCTEI CTYICHTOB.

JlabGopaTopHOe 3aHATHE MOIPa3yMEBACT PEATM3AINIO CICAYOMINX ATAIOB!

- JOIyCK K MPOBEICHUIO PabOTEI;

- BBITIOJIHEHHUE J1IA00PaTOPHOH pabOThl MHANBHIYaJIbHO MIIM B MUKPOTPYIINAXx;

- oopmIiIeHUE Tab0paTOpHON pabOTHI;

- 3aMKTa J1a00PaTOPHOIT PabOTHI.

Jomyck k 1abopaTopHOil paboTe ocyecTisercs B (opMe TecTa WK KpaTKOro codeceioBaHus MPENnoJaBaTelsl Co CTyJEHTOM;
€CIIM CTYJIEHT MOKa3bIBAET INIOXHUE PE3YJIBTATHI 110 MOATOTOBKE TEOPETUYECKOTO MaTepUaa, OH He JOIYCKAETCs K BHIIIOIIHEHHUIO
nabopaTopHOU pabOTHI.

PexomenmyeTcs AT SKOHOMHMHU BPEMEHH 3apaHee IPUTOTOBUTH OJIaHK J1a00paTOpHOHM paboTsl ¢ HEOOXOAUMBIMU Ta0IUIIAMH,
OIMCaHUEM yCTaHOBKH M/WMIJIM METOIMKH HCCIIEI0OBaHNs, pacueTHBIMU (opMyiamu, rpadukamu. JlaboparopHas padora
BBITIOJTHACTCS B COOTBETCTBUH C METOMYECKUMH YKa3aHUAMH U TPEOOBAHMAMHI TEXHUKH O€30MaCHOCTH.

Odopmiterne paboTHI TPOU3BOJUTCS KaXKIBIM CTYACHTOM MHANBHUYaTbHO MM COBMECTHO WIEHAMH MUKPOTPYIIIT; IPH STOM
OCYILECTBIISIFOTCSI HEOOXOUMBIE PacyeThl, MOCTpOeHHE rpauKoB, GOPMYINPOBAHNE BHIBOJOB.




3aKIIIOYUTETBHBIM 3TAalloM JIAOOPATOPHOTO 3aHATHS SIBISIETCS 3aIUTa JIAOOPaTOPHOH paboThl. JIaHHBIH Tall MOXKET IPOBOAUTHCS B
(hopMe MHAMBHAYATBEHOMH Oeceibl MEXKITy NIPEIoJaBaTeNIeM U CTYIEHTOM/TPYIIION CTyIEHTOB MM HHOH (hopMe, MpeyCMOTPEHHON
®DOHIOM OLIEHOYHBIX CPEICTB JaHHON ITUCIIUIIIHHEL

3 Meroan4eckue yKa3aHHs K OpTaHU3AI[MN CAMOCTOSITIHON pabOTEI

3.1 IIpuemsbl pabOTHI C OCHOBHOM U TOTIOJTHUTEILHON JINTEPATypOi

Ocoboe MecTo cpeii BUJIOB CaMOCTOATENBHOM paboThI 3aHUMAeT paboTa C INTEPaTypOi, IBIISIOMAsACS OCHOBHBIM METOZOM
CaMOCTOSITETEHOTO OBNACHHS 3HAHMUAMH. VI3ydeHune TuTepaTypsl - POoLece CIOXKHBIH, TPeOyIOnHii BEIpaOOTKH ONPEAEIeHHBIX
HaBbIKOB. [ToaTOMy BaskHO Hay4nTCsS paboTaTh ¢ KHUTOHU. [lepedeHs u 00BeM ITUTEpaTypPhl, HEOOXOAUMOM AJIS U3yUCHUS
JUCLUIIIMHBL, ONlpesensercs pabodeil mporpaMMoit TUCHUIIMHBL U puBenieH B OYMKJI, pasMellieHHOM Ha caliTe HHCTUTYTa:
http://umkd.volpi.ru u anexTpoHHON HHOOPMAIIMOHHON 00pa3zoBarenbHol cpene Boarl TY 2.0 (OUC), pa3MelieHHOM Ha caiiTe
https://eos2.vstu.ru/.

Bcto nutepatypy MOXKHO pa3geauTh Ha yueOHUKH U yueOHbIe TTOCOOHS], OpPUTHHAIBHBIC HAyYHbIe MOHOTpaUUECKHe HCTOUHHK,
Hay4HbIE ITyOJIMKAIMH B IEPHOJUIECKON TeuaTy. 13 HUX MOXKHO BBIJIEINTD JINTEPATYPy OCHOBHYIO (DEKOMEH [yEeMYIO),
JIOTIOJTHUTENBHYTO B JINTEPATYPY UL YIITyOIeHHOTO N3yUeHNUS TUCIIUIUINHEL.

W3yueHne AUCHUIUTHHEI ClIeLyeT HAaUMHATH ¢ Y4eOHHKa, TTOCKOIBKY YIeOHUK — 3TO KHUTA, B KOTOPON M3TI0’KEHBI OCHOBBI HAYYHBIX
3HaHUH 110 ONPEEIICHHOMY IIPEIMETyY B COOTBETCTBHH C LIEISIMHU U 3a1a4aMK 00y4eHHs], yCTaHOBICHHBIMH IIPOrPaMMOi 1
TpeOOBaHMSIMH TUIAKTHKH.

IIpu pabore ¢ muTEpaTypOil CIEAYET YIUTHIBATE, YTO MMEIOTCS PA3TMIHBIC BUIBI YTCHHS, U KaXKABIH U3 HUX UCIIOIB3YeTCs Ha
OIIPEe/IeNICHHBIX ATAaNaX OCBOCHUS MaTepHaa.

ITpenBapuTenbHOE YTEHNE HATIPABIEHO HA BBISBIEHUE B TEKCTE HE3HAKOMBIX TEPMHHOB U IMTOUCK UX 3HAYEHUS B CIIPABOYHOM
JUTEpAType.

CKBO3HOE UTEHHE Mpe/IoIaraeT IpoyTeHne MaTeprana oT Hadaa J1o KoHIa. CKBO3HOE YTEHUE JTUTEPATYPHI U3 IPHBEACHHOTO
CIIMCKA JIaeT BO3MOXKHOCTH CTYJIEHTY C(DOPMHUPOBATH T€3aypyc OCHOBHBIX HOHATHIT U3 N3y4aeMoi 00J1acTH U CBOOOIHO BIIA/ICTh
HMH.

Bri6opouHoe— Ha0060pOT, MIMEET LENbI0 MOMCK U 0TOOp MaTeprana. B paMkax maHHOTO Kypca BEIOOPOYHOE YTEHHE, KaK CIIOco0
OCBOEGHHS COJepKaHUs Kypca, JOKHO HCTIONB30BaThCS MPHU TMOATOTOBKE K MPAKTUYECKUM 3aHATUSIM MO COOTBETCTBYIOIIUM TEMaM.
AHaIMTHYECKOE YTEHHE — 3TO KPUTHUECKHH pa300p TEeKcTa ¢ MOCIEAYOMM €ro KOHCIeKTHpoBaHneM. OCBOCHUE YKa3aHHbBIX
TIOHATH OyaeT HanOosee ) (HEKTHBHBIM B TOM CIIydae, €CIIH PU YTEHUH TEKCTOB CTYACHT OYJIeT 3a1aBaTh K 3TUM TEKCTaM
BOIPOCEL YacTh U3 3THX BOIIPOCOB ChOPMyNIHNpPOBaHA B IPHBEACHHOM HUXKE CIIHCKE KOHTPOIBHBIX BOIIPOCOB U 3agaHuil. Crucok
9THUX BOIIPOCOB MO MOHATHBIM NIPUYMHAM OTPAHUUEH, TI0OITOMY Ba)KHO HE TOJIBKO COJEPKaHUE BOMPOCOB, HO CaM TMPHHIIHII
OCBOCHHS JINTEPATYPHI C MOMOIIBIO BOIIPOCOB K TEKCTaM.

[enmpro M3y4aloOMIero YTeHUs ABIIeTCS TITy0OOKOe M BCECTOPOHHEE MOHNMaHKe yueOHOH nHdopmarim.

B permennu Bcex yueOHBIX 3a/1a4 HEMAJIOBAXKHYIO POJIb UTPAIOT 3allUCH, CETaHHbIE B IIpolecce YTeHHs: KHUTH. OHU SBISIOTCS
CEPBHE3HBIM IO/ICTIOPHEM B ITOATOTOBKE K 9K3aMEHaM, T.K. O3BOJISIOT BKIIFOYATh NIIYONHHYIO HaMSTh X BOCHPOM3BOJHUTD
coziepaHue paHee MPOYNTAaHHOW KHUTH. MOXKHO BBIJICTIUTE TPH OCHOBHBIX CIIOCO0A 3aITHCH!

a) 3aMKCh MHTEPECHBIX, BAYKHBIX JUIA 3aTIOMUHAHUS WU IOCIEAYIOIIETO HCIOIB30BaHNS ONIOKEHUI U (haKTOB;

0) mocnenoBaTenbHas 3aMUCh MBICIIEH aBTOpa, 110 pa3/ieiaM, IiaBaM, naparpadam KHurd. Takas 3anuck TpedyeT TBOPUYECKOi
nepepadOTKH MPOYUTAHHOTO, YTO CIIOCOOCTBYET IPOYHOMY YCBOCHHIO COJICP)KaHNS KHUTH;

B) KpaTKOE M3JI0KCHNE TPOYUTAHHOTO: COAEPKAHIE CTPAHUIl YKIaJBIBACTCS B HECKONBKO ()pa3, coAepKaHUE IT1aB - B HECKOJIBKO
CTpaHUI] CBA3HOTO TeKCTa. DTOT BUJ 3aIIUCH MpolIle, OJMKe K IEPBOUCTOUHHKY, HO IIPHU 3TOM TBOPUYECKAsk MBIC/Ib YUTATENS
HaccHBHeE, a I03TOMY YCBOEGHHE MaTepHana ciadee

3.2 BrImonHeHNEe KOHTPOIBHOH paboTHI

KontponsHas paboTa 1o IUCHUILTHHE BKIFOYAET TEOPETUUECKYIO YaCTh, IPEAIIONATaloNIy 0 PACCMOTPEHNE TEOPETUIECKUX
BOIPOCOB OT/IEIBHBIX (PU3MYECKUX CBOWCTB ITOJIMMEPOB, PACTBOPOB M PACIIABOB MOJIMMEPOB (0030p HH(POPMAITHOHHBIX
WCTOYHUKOB), ¥ TPAKTHUECKYIO YaCTh, IIPEAIIONATraloNlyo PACCMOTPEHHE paHee IIPOBEICHHBIX HAYYHBIX HCCIICIOBAHUN (HAyIHBIE
JKypHAJIBI 32 IOCJICIHUE 5 JIeT), KaCAIOMIIXCSI H3YIEHHIO CBOHCTB, PACCMOTPEHHBIX B TEOPETUIECKOH YaCTH KOHTPOIBHOI PaboTHI.
Hanucanue KOHTpoIbHON paboTHI peoaaraeT Xopolire 3HaHus y4eOHOro MaTepuana, H3y4eHHue OTEIbHBIX IT1aB KHHUT,
HEPUOANYECKUX ITyOIMKALMi 1 HOPMATHBHO-IIPAaBOBBIX aKTOB, METOANK PacieToB, UMEIOMINX MPSMOE OTHOIICHHE K TeMe paboThl,
YMEHUE N10JIb30BAThCS CIIPABOYHON U JPYrod Hay4yHO-TEXHUYECKOM IUTepaTypo.

[Ipouecc MOATOTOBKY U HAMTMCAHHS KOHTPONBHOI PabOTHI BKIIFOYAET CIICIYIONIIE OCHOBHBIE CTa UH.

BapuaHT KOHTpoNBHOI paboThl BeIOUpaeTcsa U3 mnpeacTaBiaeHHbIX B @POC miu, Mo COracoBaHUIO C IMPENoJaBaTeeM,
npeIaraeTcsi 00yJaronumMes.

Pabora o m3yd4eHnIo MaTepuana

H3yuenue nuTepaTypsl O BOIPOCAM TEOPETHUUYECKON YaCTH KOHTPOIBHON paboThI 1aeT BOZMOXKHOCTh COCTABUTh
OpHEHTHPOBOYHBIH I1aH. KoHeuHo, B porecce paboThI I1aH OyAeT KOHKPETH3UPOBATLCSA U YTOUHSATHCS, HO MOCIIE TOTO, KaK
M3y9deHBl COOpaHHbBIE MaTePHAIIbI IO BOIIPOCY M Y CTYEHTA CIIOKIIOCH YeTKOE IPECTaBIICHNE, KaK B 0 4éM mucaTh. Kaskmprit
BOIPOC PEKOMEHTYETCsI TBOPUECKH MepepadoTaTh B CXEMBI, TAOIHUIIBI U T.11.

Peanuzanuu npakTuuecKoi 4acTH KOHTPONIBHOM paboThI MPeAIECTBYET BEIOOP CTaThbU M3 HAYYHBIX ’KypHAJIOB [0 TEMaTUKe
HCCIIEIOBAHUS C HCIOJIB30BAaHUEM IIEKTPOHHON Hay4yHoi 6ndimrorexn eLIBRARY .RU,monbop MeToqudeckux MaTepHaioB U
pa6ora ¢ TOCT, CHUII, CanlluH u np. HOpMaTHBHOM, CIPaBOYHOM JOKYMEHTAIIHCH.

3.3 CaMOKOHTPOJb

CaMOKOHTPOIb 3HaHUM, MOTYYEHHBIX yYallUMUCS IPU U3yUEHUH Pa3enoB (OCBOEHUE TEOPETHUYECKOTO MaTepUaa, BBIOIHEHUE
MPAaKTHYECKUX 3aIaHHH) PEKOMEHIYETCS] OCYIIECTBISTE C TOMOIIBIO OIIEHOYHBIX CPE/ICTB , TPEACTABICHHBIX B DOH/IE OIICHOYHBIX
cperncts 1 B YOMK/I. laHHBIE pecypcChl TO3BOJISIOT 00YYAIOMEMYCsl CAMOCTOSTENIFHO OLICHUTH CTEIIEHh YCBOGHHS MaTepHaa U
HOPUHATH MEPBI 10 KOPPEKTUPOBKE «IIPOOETOBY.

3.4 TlpomexyTouHas aTTecTanus

IToaroToBka K MPOMEKYTOUHOH aTTECTAI[MN OCYIECTBIICTCS B CICIYIOMIEM ITOPSIKE: 03HAKOMIIEHHE C IIEPEYHEM BOIIPOCOB K K
MPOMEKYTOUHOH aTTeCTalU1; TIOBTOPEHHE JICKIIMOHHOTO MaTepyana i KOHCIIEKTOB, CO3JJAHHBIX CTYCHTAMHU B X0J1€ MOATOTOBKH K




MPaKTHYECKUM 3aHSATUSAM U CAMOCTOATENIBHOTO N3yUEeHUsI JUCIIUIUINHBI, KOHCYIBTAIMs C IpernogaBaTesieM 10 BoIpocam, B
KOTOPBIX CTYAEHT HE CMOT pa300paThCsi CAMOCTOSATENBHO.

Meroaudeckue peKOMEHAAINH IO 00YIEHHIO JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbS I HHBAJIHIOB.

CTyZIeHTHI ¢ OTpaHHIEHHBIMU BO3MOXKHOCTSIMH 30POBbSI IMEIOT CBOH CTEH(UIecKre 0COOCHHOCTH BOCTIPHATHS, TepepaboTKu
Matepuana. [Tonbop u pa3paboTka yueOHbIX MaTEPUANIOB I TAKUX CTYAECHTOB MPOU3BOJUTCS C YUETOM TOTO, YTOOBI
HPEIOCTAaBIATh ITOT MaTepHall B pa3IndHbIX (OpMax Tak YTOObI HHBAJIMIbI C HAPYIICHHSAMHU CIIyXa MOIydaian HHOpMaInio
BU3YaJIbHO, C HAPYIICHUAMHE 3peHUs - ayananbHo. [IpenycMoTpeHo B ciiydae HeOOXOOUMOCTH CO31aHNUE TEKCTOBOIM BEPCUH JIFOO0TO
HE-TEKCTOBOTO KOHTEHTA JUI €T0 BO3MOXKHOTO ITPe0Opa30BaHuUs B allbTePHATUBHBIE ()OPMBI, YIOOHbIE IS PA3IUIHBIX
HOJIb30BATENIEH, aJTbTEPHATUBHYIO BEPCUIO MEIMAKOHTEHTOB, BO3MOXHOCTh MaclITabMpoBa-HUs TEKCTA M M300paXkeHnit 6e3 norepn
Ka4ecTBa, JOCTYITHOCT YIIPABICHHS KOHTEHTOM C KJIaBHATYPHI.

OcoOeHHOCTH MPOBEACHUS TEKYIEH 1 MPOMEXKYTOUHOH aTTECTAIIH JUIS JIUI C OTPAaHUICHHBIMU BO3MOXKHOCTSIMH 310POBBS U
WHBAJINJIOB

Jlnst ocyiiecTBIEHHs TPOLELYP TEKYILET0 KOHTPOJIS YCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTECTALMN YKa3aHHBIX 00yJaromuxcs
co3maroTcst (POHIBI OIIEHOUHBIX CPECTB, aTalTHPOBAHHBIC IS HHBAJIM/IOB | JINI] C OTPAaHHIEHHBIMA BO3MOKHOCTSIMH 370POBBS U
TO3BOJISIONINE OIIEHUTH JOCTHXEHHE UMH 3aIUIaHUPOBAHHBIX B OCHOBHOH 00pa30BaTeNbHOM IIporpaMMe pe3yabTaToB O0yUeHUs U
YpPOBEHb ChOPMUPOBAHHOCTH BCEX KOMIIETEHIINIT, 3asIBICHHBIX B 00pa30BaTelIbHON Mporpamme. Takue oleHOYHbIE CpeCTBa
CO3/1aI0TCS 110 MEpe HEOOXOIMMOCTH C YUETOM Pa3INIHbBIX HO300rHi. PopMa npoBeeHusI TEKYIIEH aTTeCTaIluH IS JIULL C
OTPaHUYCHHBIMHI BO3MOXHOCTSIMH 3/I0POBBS M HHBAJIHU/IOB YCTAHABIMBACTCS C YI€TOM HHIUBHUAYATbHBIX MICHXO(MH3HIECKIX
ocobOeHHocTell (YCTHO, MMCbMEHHO Ha OyMmare, MUCbMEHHO Ha KOMITIBIOTEpe, B (hopMme TecTupoBanus U T.11.). [Ipu HeoOxoauMocTu
TaKUM CTYJICHTaM 00ECIIEUNBAIOTCS COOTBETCTBYIOMINE YCIIOBHS IIPOBEICHUS 3aHATHH 1 aTTECTalliH, B TOM YHCIIe
MPEIOCTABISIETCS JOTIOTHATEIEHOE BPEMS [UIS IIOTOTOBKH OTBETA HA IIPOMEXYTOYHON aTTeCTallNH.




