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ey u 3a71aun y4eOHOM JUCHMILTHHBI

[lenpro ocBOeHMS qUCUUILIMHGL ' BBeleHue B (DM3HMKY MOJUMEPOB " SBIIAETCS U3yUYECHHE CBOMCTB
MOJIMMEPHBIX MOJIEKYJ, MOJIEJICH, ONMMCHIBAIOIINX UX CBOMCTBA.

OU3MKy MOJIMMEpPOB HMHTEPECYET CBS3b MEXKIYy CTPOCHHEM M CBOWCTBaMHU BelecTBa. JIroOble
TBEpJABIE TEla, B TOM YHCJIEC W MOJHUMEPHI, MPEACTABISAIOT COOOM CHUCTEMBI, B KOTOPBIX MOXHO
BBIICTIUTH PSJI BXKHEHIIUX MOJCUCTEM (pelIieTKa, MOJIEKYJbl, aTOMHbIE f]Ipa, CUCTeMa 3JIEKTPOHOB,
CUCTeMa CIUHOB W Jp.) XOTs YKa3aHHbBIE TOJCUCTEMBI CBSI3aHBI MEXIy COOOMW, BO3ICHCTBUS Ha
TBEP/bIE TeJIa PA3TUYHBIX CHIIOBBIX MOJIeH (MEXaHUYECKUX, SJICKTPUUECKUX U MAarHUTHBIX) BBI3BIBAIOT
pazzieTbHOE MPOSIBIIEHUE UX OCOOEHHOCTEH.

Hactosammit kypc — 3T0 BBeleHHE B (U3UKY KOHACHCUPOBAHHOTO COCTOSIHUSI MOJUMEpOB. J{is
ATOr0 TMPEIINOJIaracTcsi O3HAKOMJICHHE CTYACHTOB CO CTPOCHHEM CTPYKTYpHOHM M CBOMCTBaMHU
MakpoMmoJsiekya. bynyT u3ydeHbl paznuuHble (U3HUEcCKHe COCTOSHUS monumepoB. OOnamas cBOUM
CBEPXCOCTOSIHUEM, KOTOPOE HA3bIBACTCS BBICOKOAJIACTUYECKHM, MOJIMMEPHI B (pU3MKe TBEPAOTrO Tela
MOMAJal0T B TaKOW KJacc, y KOTOPBIX HAOIIOJAIOTCS CBEPXCOCTOSIHUS (CBEPXIIPOBOJUMOCTD,
CBEPXJIACTUYHOCTh, CEIHETORIEKTPUUYECKOE COCTOSHUE). DTO OOBSACHSAETCS HE TOJIBKO CTPYKTYpOM
MOJIMMEPHBIX MOJIEKYJ, HO WU CBOMCTBAMHM BHYTPEHHErO BpAlllC€HUs, M3BECTHBIMHM JUIsI IPOCTBHIX
MOJICKYJI B MOJICKYJISIPHOH (hU3HKE.

B kxypce OyayT paccMOTpeHBI: TEpMOAMHAMHMKA W CTaTUCTUYecKas (HU3MKA TOJIUMEPOB U
OPUEHTHPOBAHHBIE COCTOSIHHUSI TOJIMMEPOB; OCOOCHHOCTH B3aUMOCBSI3U CTPOCHHS CTPYKTYPBHI H

(Gu3u4ecKruX CBOMCTB MOJMMEPOB, METO/IbI UCCIIEJOBAHUS ITOJIUMEPOB.

N3yuenne (U3NKK TOIMMEPOB B Kypce COIMPOBOXKIACTCS NPUBEIACHHUEM JIEMOHCTPALMOHHOTO
9KCHEPUMEHTA, BBINOJIHEHHEM Ja00paTOPHbIX padoT, pa3paboTKON U CO3JaHUEM IKCIEPUMEHTAIBHBIX
HAy4YHO-UCCIIEI0BATEIbCKUX YCTaHOBOK.

dopmupyemble TUCHUILITMHON 3HAHHS M YMEHHUS TOTOBST BBITYCKHHUKA JAHHOW 0Opa3oBaTEbHOM
IPOTPaMMbI K BBIIOJTHEHHUIO CIEAYIONIMX 0000IEHHBIX TPYIOBBIX (DYHKITHIA:

Kon n O0001meHHbIe TPY/10BbIe GYHKIIUH TpyaoBbie pyHKUNH
HAaMMEHOBaHHe Kon HaumenoBanue YpoBeHb HaumenoBanue Kox [YpoBenb
npogeccuoHaNIbLHO KBaJIH(puKan (moaypoBeHBb)
ro 1507 KBaJTH(PUKAL
CTaHIapTa 110
01.001 Ilemaror Tlemarormueckas O6wenenarorny [A/01.6
(memaroruyeckas NEATEIIbHOCTD 10 eckast pyHKITHsI. 6
e TeNIbHOCTD B ITPOEKTUPOBAHUIO U OOyueHnue
ITOIITKOJTBHOM, [pean3amnuu Bocnuratensuas |A/02.6
HayalbHOM 00LIeM, 00pa30BaTENBLHOIO e TEeNIbHOCTD 6
OCHOBHOM 001IIEM, 4 [pomecca
cpeaHeM o01IeM 00pa30BaTENbHBIX 6
00pa3oBaHKH) OpraHU3aIMAX Paspuparomas  |A/03.6
(BOCTIMTATEND, TOIIKOJIBHOTO, ACSATCIBHOCTD
YUUTEINb) Ha4yaJbHOTO 00ILEro, 6

OCHOBHOT'O 0011IETO,

CpEeITHEro OOIIETO

00Opa3oBaHMs

Tlegarornueckas ITeqarornueckas

NEATENBHOCTD 110 EeATENBHOCTD 110

MIPOEKTUPOBAHUIO U pean3ainuu

p [peammsalmn 5 porpaMm B/03.6 5

OCHOBHBIX OCHOBHOTO U

00111€00pa30BaTENbHBIX CpEIHEro

porpamMm o01ero

oOpa3oBaHUs




1. Mecro mncuunimabl B crpykrype OIIOII BO 6akanaBpuara.

Hucunmmna «BBeieHue B (GU3MKY NOJMMEPOB» K 4YacTH, (OpPMHUPYEMOH YyYaCTHHKAMHU
obpasoBarenbHbIx oTHOIIeHUH (B1.B.03)

Hucnunnuna yntaercs Ha 4 Kypce B 8 cemecTpe.

[Tpu n3yuennu (HpU3KMKHU NOIMMEPOB UCTIONb3YIOTCS 3HAHMSL:

a) Mo BceMy oObemy oOmieil ¢u3ukm (MexaHHKa, MOJIEKYJsipHas (U3MKA, HIIEKTPUYECTBO H
MarHeTHusM, ONTUKA, aTOMHAs U siiepHas GU3UKa);

0) paszmensl TEOPETUYECKOH (DU3MKU: TEOPETUYECKYI0 MEXaHUKY, IJIEKTPOJUHAMUKY OCHOBHBIC
IIOJIOKEHHUS KBAaHTOBOW MEXAHUKH, TEPMOJUHAMUKY U CTATUCTHUYECKYIO (QU3HUKY, (DU3HUECKYIO
KUHETHKY;

B) OCHOBHBIC CBEACHUS W3 MaTeMaTHYeCKOro aHaiu3a, T.e. yMeHue auddepeHuupoBaHus,
MHTETPUPOBAHMS, METOBI perieHust auddepeHIranbHbIX YpaBHEHHH OOBIKHOBEHHBIX U B YaCTHBIX
IPOM3BOJIHBIX, TEOPHSI BEPOATHOCTH, MaTEMAaTUYECKask CTATUCTHKA, aHATUTUUYECKAsi TEOMETPUSI.

Taoauua 2.1.
Ces3p auctuIuInHbl «BBenenue B QU3UKY MOIMMEPOB» C MPEINISCTBYIOMUMH IUCIUIUIMHAME U
CPOKH UX U3yUYCHHS

Kon J[MCUUTUIHHBL, TPEANISCTBYIOIINE AUCIIUILTUHE Cemectp
MUCIMITIHHEL  («BBeneHne B QU3HKY MOJIMMEPOBY
b1.0.06.01 Mar.anamus 1,2,3
b1.0.06.02 |Ananutuyeckas reoMeTpUs U JIMHEHHas anreopa 1,2
51.0.06.04 |Iud.ypaBHEeHus 3
b51.0.06.06 [Teopus BEpOSTHOCTH U MaTeMaTH4YecKasi CTATUCTHUKA 5
b1.0.09 [OO0mas ¢pusnka 1,2,3,4,5
b.1.0.16 [Teopernueckas MexaHuka. MexaHUKa CIUIOLUIHBIX CpeJl 45
Taomauma 2.2.

CBs3b JAUCIHUITIINHBI «BBG)IGHI/IG B (I)I/IBI/IKy MMOJIMMEPOB» CO CMCKHBIMU JUCHHUILIMHAMHA

Kon JIMCLUITIIMHEL, CMEXHBIE C TUCUUIUTMHON «BBeneHue B Cemectp
JWCIMIUIMHBL | (U3UKY NOJTUMEPOBY
b.1.0.17 KBanToBas Teopus 7
b.1.B.11 Craructuueckas pusuka 7
3. Pe3yabTaThl 0CBOCHHMS AMCUHMILINHBI «BBeaenne B GU3MKY IOJIMMEPOB)
IIporiecc wn3ydeHus AMCUMIUIMHBI HampaBieH Ha (HOPMUPOBAHHE 3JIEMEHTOB CJEIYIOIIUX
koMriereHmi B coorserctBrr ¢ @I'OC BO no 1aHHOMY HanpaBJIEeHHIO:
Kon HanmenoBanue NHpukaTop AoCTHXKEHUS B pesynbprare ocBoeHMs
KOMIIETEH- KOMITETEHIINHT KOMIIETEHIIUN JUCHUILTMHBI 00y4Jaromuics
005041 (3aKkpennennblil 3a OUCYUNTUHOLL) JOJIKCH
YK-6 VK-6 CnocoGen VK-6.1. Ucnionb3yet 3HaTh: MPUHIHIIb]




YIIPaBJISATH CBOMM
BpEMEHEM,
BHICTPAMBATH U
[PEaIn30BbIBATD
TPaCKTOPHUIO
CaMOpa3BUTHSA HA
OCHOBE MPHHIIUIIOB
0Opa3oBaHMsI B
TeYCHUE BCEH KU3HU

MHCTPYMEHTHI U METO/IbI
yIpaBJIEHUS BpEMEHEM IIpU
BBITIOJTHEHNH KOHKPETHBIX 33]1ad,
IIPOEKTOB, IIPU TOCTUKECHUU
HOCTABJICHHBIX LEJICH.
VYK-6.2.0npenensier IpuOpUTETHI
COOCTBEHHOM AEATENLHOCTH,
JMYHOCTHOTO PAa3BUTHUS U
npodeccHoHaIBHOTO POCTa.
VYK-6.3. OnenuBaet TpeOOBaHUS
PBIHKA TPYy/a U TPEI0KEHHS
00pa30BaTeNbHbIX yCIYyT AJIs
BBICTPaMBAHUS TPACKTOPUU
COOCTBEHHOTO
podecCHOHAIBHOTO POCTa.

BBIJCIICHUS MPUOPUTETOB
eI TSILHOCTH.

YMeTh: paccTaBisiTh
MPUOPUTETHI
po¢eCCHOHATBHON
NEATEIILHOCTH U CIIOCOOBI €€
COBEPIICHCTBOBAHMUS Hal
OCHOBC CaMOOICHKH;
HaXOJINTh u TBOPYECKH,
MCIOJIb30BaTh MMECIOIINHCS]
OIBIT B  COOTBETCTBUH (|
3ajlauaMy CaMOPa3BUTHSL.

Bnaners: HaBBIKAMH|
BBISIBIICHUSI  CTUMYJIOB IS
caMOpa3BUTHSI.

1K -4 Crioco6en npoBoauTh [[IK-4.1. 3HaeT ocHOBHBIC MeTOb] Biamers: MeTomaMu
Hay4YHbIC [IPOBEJICHUSI TEOPETUYECKOro H| HaXOXKICHHs, 0TOOpa 1
1ICCIIE/IOBAHMUSI B HKCIEPUMEHTAIbHOIO 00BbeAMHEHNS Pa3IMUHbIX
COOTBETCTBYIOIIEH MICCIIEIOBAHUS B cdepe| METOIOB MPOBEICHUS
001aCcT 3HAHUN U podhecCUOHATLHOM (UBHYECKUX HCCIICIOBAHUM.
opopMIIATH IesITEeTbHOCTH. YMeThb: OCMBICIIEHHO
[PE3yIbTaTh [1K-4.2. YyacTByer B| BBIOMPATh HAyYHBIH METOJ
MICCIIEZIOBAHUIA 1 oopmiieHnn pe3yabTaTOB| MPOBEACHUS (PUINUECKUX
pa3paboToOK MCCICIOBaHUM U Pa3paboOTOK,| MCCIECIOBAHUM.
[OJTyYEHHBIX TpPHU  MPOBEIEHUHU| 3HATh: CIIOCOOBI
HaY4YHBIX HCCIIEIOBaHHMN B cdepe| omnmpeaeieHus BUIOB U TUIIOB
NpodecCHoHaIbHOM 1eSTENbHOCTH | MPO(ecCHOHANBHBIX 33/1a4, a
[1K-4.3 Bnangeer HaBBIKAMU TaKXe METO/bI UX PELICHUS
paboThI ¢ COBPEMEHHBIM IIpU IPOBEICHUN
MPUOOPHBIM 00OPYIOBAHHUEM, bU3HYEeCKUX UCCIIeIOBAaHUHN
MeTOoJIlaMU 00pabOTKHU U aHaIn3a
MOJIyYEHHBIX PE3y/IbTaTOB
HayYHBIX UCCIIEIOBaHU B cepe
poQeCCHOHAIBHON
JIESITEIIBHOCTH
I1K-5 Criocoben IMK-5..1 Criocoben cobupars, 3HaTh: TEOPETUUYECKUE U
[10JIb30BATHCSA 0OpabaTkiBaTh, aHATHU3UPOBATH U SKCIIEPUMEHTAIIbHbIE
COBPEMEHHBIMU 000011aTh pe3yIbTaThI OCHOBBI COBPEMEHHBIX

MeToAaMu 00paboOTKH,
AHaJM3a ¥ CHHTE3a
(buznueckoit
nH(pOpMaLuY B
n30paHHO# 00nacTu
(bu3MYeCKUX 3HAHUH.
[pPe3yIbTATHI
MCCIIEA0BaHUHN U
pa3paboTok

OKCIIEPUMEHTOB B
COOTBETCTBYIOIICH 001acTh
BHAHUM, TPOBOJIUTH
OKCIIEPUMEHTHI U HaOIFOIeHUS,
COCTABJISATh OTYETHI IO TEME WU
[0 pe3yJibTaTaM MpPOBEACHHBIX
OKCIEPUMEHTOB. .

IMK-5.2. CnocobeH mNpPHUMEHSTH
MOJIy4eHHBbIC 3HAHUS Ha MPAKTHUKE
ISl pereHust mpodecCuoHaIbHBIX
3agauy.

METOJIOB UCCJIEIOBaHUM
M3y4aeMbIX MPOIIECCOB 1
SIBJICHU.

YMeTb: NpOBOAUTH
WCIIBITaHUs1, U3BMEPEHUS U
00paboOTKy pe3ynbTaToB,
PEruCTpUPOBAThH TOKA3aAHUS
puOOPOB, TPOBOIUTH
pacyeTsl , aHAIU3UPOBATh
pe3yIbTaTHI.

Bnagers: ocHoBaMu
COBPEMEHHBIX METOJIOB
AKCIIEPUMEHTAIIbHBIX
HUCCIIEIOBAHUN B TaHHOU

00JIaCTH HayKH, OCHOBAMH




TEOPETUYCCKHUX Pa3pabOTOK
B CBO€l o0nacTu
HUCCIIENOBAHUS.

4. CTpyKTypa U coiepKaHue TUCHUILTHHBI (MOTYJIs1)
4.1. CTpyKTypa JTUCHUIIMHBI (MOIYJISA)
OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISCT 4 3a4eTHhIX enunuil, 144 wyacos.

No | HaumeHoBaHue pa3ziesioB U TeM Bcero JI JP | CP | K
/1
1. | Benenue. [Tonumepsl u knaccudukanus. 6 2 2 1 1
2. | OcoOeHHOCTH CTpOCHHS MOJUMepoB. Perymspubsie u 6 2 2 1 1
HEPEryJISPHBIE MOJIUMEPHI.
3. | [lonsiTre koH(MOPMALTHH. 6 2 2 1 1
4 B3anMopeiicTBre B mojaumepax.. 6 2 2 1 1
5 | HagmonekynspHbie CTPYKTYPBI IOJIMMEPOB U TUIIBL. 6 2 2 1 1
6 | ®a30BBIC COCTOSIHHS ITOJTMMEPOB 6 2 2 1 1
7 dusznuecKre COCTOSHUS MOJTMMEPOB 10 2 4 2 2
8. | Kpucramumsarus mojimMepos. 9 2 4 1 2
9 dusnyecKre CoCTOSTHUS aMOPPHOH (asbl. 9 2 4 2 1
10 | PenakcanoHHBIC CBOWCTBA MTOJIMMEPOB 10 2 4 2 2
11 | Crekn000pa3HOe COCTOSTHUE U CTEKIOBAHUE TTOJIMMEPOB 10 2 4 2 2
12. | BBICOKORIACTHYHOE COCTOSIHHE ITOJTMMEPOB. 10 2 4 2 2
13 | BsiskoTekydee cOCTOSTHUE TIOJTUMEPOB. 10 2 4 2 2
14 | PacTBOpPBI MOJIMMEPOB 8 2 4 1 1
15 | brok-cononuMepsl, UX 0COOEHHOCTH.. 8 2 2 1 1
16 | Komno3uimoHHble NOJIMMEPHbIE MAaTepUAIIbI. 8 2 2 2 2
17. | ®usnueckue u (hbUBUKO-XUMUYECKHE METO/IbI 10 2 4 2 2
UCCIeIOBaHus MonuMepoB. lccrenoBanne MOIUMEPOB
MetosioM UK-criekTpockonuu..
18. | Tepmudeckuii aHATN3 TTOJTUMEPOB. 8 2 2 2 2
HToro ayniuTOpHBIX 4acoB: 144 36 | 54 | 27 | 27

4.2. ConepxaHue TMCUMILIAHBI (MOXYJISA)

Benenue. [Tonumeps! u kinaccupukarus.

Oco0eHHOCTH CTPOEHUS MOJIMMEPOB. PerynspHbie U HEpErysipHbIE MTOJIHUMEPHI.

Buytpennee Bpamnienue. [loTeHunanbHblil 6apbep.

Crtpoenue nonumepHbix nenei. Kondurypamus u koHpopmarus.

TepmoauHaMudeckas U KHHETUYECKast THOKOCTH ETeH.

HanMmounekysspHbIE CTPYKTYpPBI ITOJIMMEPOB U THIIBI.

Kpucranmnnueckue mnonumepsl. Mx crpykrypa. OpHEHTHpOBAaHHBIE M HEOPHEHTHPOBAHHBIE
MTOJIIMEDBI.

dusnuecKkue COCTOSHUS MOJIMMEPOB, UX Kiaccupukanus. OCOOEHHOCTH MOBEJCHUS MOJUMEPOB B
pa3HbIX (U3NYECKUX COCTOSHUSX.

KuakokpucTamnueckue CTpyKTyphl IOJIMMEPOB.

Creknoo0pa3Hoe M KPUCTAJUIMUECKOE COCTOSIHUS MoiauMepoB. CTekioBaHME KaK OCHOBHOM
pellakcallMOHHBIN Ipolece B nonuMepax. CTpyKTYpHOE U MEXaHUYECKOE CTEKIIOBAHMUE.

Teopus cTpyKTypHOTro cTekiaoBaHus. OTiInYKe CTPYKTYPHOTO CTEKIOBaHMs OT (a30BOro nepexoja.

Mexannueckoe crekinoBanue. [Ipuunna pazmmuus mexnay Tc.c. u Tr.c.

[Tpupona MexaHUYECKUX NMOTEP. TaHIeHC MEXaHNYECKUX MTOTEPD.



PenakcanronHsle siBJICHHS B noauMepax. PenakcanponHas cnektpomeTpusi. Ctpesika AeiHCTBUS.

IIpuHIUIT TeMIlepaTypHO-BPEMEHHON HKBUBAJICHTHOCTH. MeETOABl «30HIUPOBAHUA» CTPYKTYpPbI
MaKpOMOJIEKYJI.

Knaccugukanus penakcallmoOHHBIX IPOLIECCOB B MOMMepax. Penakcanus HanpspkeHusl.

PenakcanmoHHble IpOLECCH U UX CBS3b C KOAPPHUIMEHTOM MEXaHUUYECKUX IOTEPb.

IIpupona pesakcaMoHHBIX IIpoLiecCOB. MOZAEIBHOE ONMCAaHUE CTPOCHMS IOJUMEpPOB C IO3ULUU
PEJIAaKCALIMOHHON CIIEKTPOMETPHH.

MeToapl TEPMOJMHAMHUKH B HCCIEIOBAHUU (DU3MYECKHX CBOMCTB TMOJIMMEPHBIX MAaTEpHUaIOB.
MeToa KpyroBbIX IIPOLIECCOB.

Merozn TepMOAMHAMUYECKUX ITOTEHLMAIOB. TepMUYeCKOe U KallopuuecKkoe ypaBHeHMs. [IpocTsie
cucteMbl. OCHOBHBIE TEPMOJMHAMUYECKHE COOTHOLICHUS.

TepmoauHaMudeckue ypaBHEHHs. YpaBHEHHUS aedopMaiiu, CIeIyIoLIMe M3 ITEepBOro Havaja
TEPMOJUMHAMMKHU. YPaBHEHUS CIEAYIOIME U3 BTOPOr0 Hadana TepMoAMHAMHUKU. CBOMCTBA CETOYHBIX
noiaumepoB. KBazupaBHOBeCHbIE eOPMALIUN CETOUHBIX TOJIUMEPOB.

VpaBHEHMsI COCTOSIHMS IOJUMEpHBIX ceTok. Pabora mpu nedopmanuy BbICOKO3IACTUYECKOTO
Marepuana.

Tepmoaunamuyeckuid noreHuuan [ubGbca u mpupojga BBICOKOM 3JaCTUYHOCTH. YpaBHEHHE
nedopMaIuy MOJTMMEPHON CETKH.

MexaHuka paBHOBECHOH jeopMaliy OJUMEPHBIX CETOK. Y paBHEHHE MyHH.

VpaBHenue Pusnauna. OOmee ypaBHeHue Tpenoapa. Bkian BHYTpeHHEW SHEpPruu B BBICOKYIO
3J1aCTUYHOCTb.

Teopust TEpMO3IIACTUYHOCTH BBICOKOAJIACTUYECKUX MAaTEPUAIIOB.

Tepmoanactuueckas uasepcust. MHBepcus ternoBoro s¢dexra npu aedopmanuu.

Cratuctuyeckass (u3MKa MaKpOMOJEKYJd H IOJUMEpPHBIX ceTok. [lpupoma rubkocTH
Makpomosekyi. CTpykrypa u pusnyeckue cBoicTBa MaKpOMOJIEKYI.

CpenHee KBaIpaTUYECKOE PACCTOSTHUE MEXAY KOHIAMM MakpoMmosiekyn. CerMeHT JIMHEWHOMN
MaKpOMOJIEKYJIBI.

BnyTtpeHnHee BpanieHue. Y4er 3aTOPMOKEHHOCTH ITPU BHYTPEHHEM BPAILIEHUH CBSI3EH.

Kondopmanunonnas cratuctuka Makpomodsekyi. @opmyinsl bpecnepa-®penkens u Teitnopa.

Pacnpenenenue IMHEMHON MaKpOMOJIEKYJIBI IO JTTUHAM.

YpaBHEHHE COCTOSAHUS JTUHEUHOW MaKpOMOJIEKYIIBI.

Cratuctuyeckas TEpMOJMHAMUKA JMHEMHONM MakKpOMOJIEKYJIbl MpH OOJIBIIUX PaCTSHKEHUSX.
YpaBHEHME COCTOSHUS MaKPOMOJIEKYI.

Knaccuueckast cratucrtuueckass Teopust aedopmalidu  MOJUMEpPHBIX ceTok. Jlepopmanus wu
SHTPOIHS OTAEIBHOM LIENIHU CETKU. BBICOKOAIaCTUUECKUI ITOTEHIMAN ITIOJMMEPHON CETKU. Y paBHEHHUE
nedopmaluy moJIMMEPHON CETKHU.

CpaBHEHHE TEOPUM C DKCIEPUMEHTAIBHBIMU JaHHbIMH. OIHOOCHOE pacTsbkeHue. J[ByxocHoe
HECHUMMETPUYHOE pacTspKkeHue. YnucToiit caBur. CMEIIaHHbIi C/IBUT.

PasBute  cTaTUCTHYECKMX  TEOPUM  BBICOKOM  JJAaCTUYHOCTU  IIOJIMMEPHBIX  CETOK.
MHoronapameTpruyeckue ypaBHeHUS AedopMalnu.

Teopus peanbHbIX ceTok 3ss6utikoro. Teopust Kpoccnenaa u Ban-nep-I'odda.

bnok-cononumepsl, HX 0COOEHHOCTH.

KoMno3uimoHHbIe OIMMEPHBIE MaTepUaIbI.

OcHOBHBIE CTPYKTYpHBIE MIPECTaBIICHUSA. Crpyxrypa HEYIOPSAI0YEHHBIX LETIEH.
Mopdodomnoruueckue 0COOEHHOCTH.

[TInaBnenue romononumepoB. Beenenue. [Ipupoaa nponecca miasieHus. BiusHue MOJIEKyJISIPHOTO
Beca.

[InaBnenue cononumepoB. Baenenune. Teopus. OOmume >SKcepUMEHTATbHbIE PE3yJbTAThI.
I'eomerpuueckuii usomepusM. CrepeonzomepusM. Pa3BeTBIEHHOCTh. YIIOPSAIOUYEHHBIE CONOJIUMEPHI.
Habyxmiue cononumMepsl.

OO6ume ceneHust o monuMmepax. HaamonekymspHble CTPYKTYpbl B aMOp(HBIX IMoluapuiatax H
(bU3UKO-XMMHUYECKHE CIIOCOOBI UX peryiaupoBanus. Kpucramiueckue noauapuiaThl.



CtpyKTypa noauMepoB. XUMUYECKask CTPYKTypa NouMepoB. OU3NUeCKre CBOMCTBA MOJIUMEPHBIX
LeNel U Ipolecchl penakcanuu. HaaMmonekynspHsle U HaJCETMEHTANIBHbIE CTPYKTYpPBl. B3auMocBs3b
MEXIY KPUCTATMIECKON ¥ aMOpP(HON CTPYKTYpaMu TOJIUMEPOB.

[Tpupoaa penakcaMOHHBIX MPOIECCOB B aMOp(HBIX BemecTBax. dmykranuoHHa Teopus  u o —
penakcauud. JIBa moaxona K TpoleccaM CTEKJIOBaHUS B pasiUYHbIX BemlecTBax. llpupona
MeJIKoMacTabHoTo - U 0- mporiecca penakcanuu. KnHeTndeckue eMHUIb, OTBETCTBCHHBIE 3a - U
- TIpouecchl penakcauuu. KpynnomacimtabHbIi A- Mpoliece peslakcaluy B KUAKOCTSAX.

MonekynsipHble CeTKH U (pu3nuecKue y3ibl B nojumepax. JlokampHble (Qu3HuecKue y3ibl. Y3IIbl
3anerieHui. Bogoponnbie cBsi3u B noiumepax. MukpooObemMHble (r3HUecKre y3ibl MOJICKYIISIPHON
CETKH U A- IIPOLIECCHI PEIAKCALUU B MoMMepax. MoJeKysipHbIe CETKH U BA3KOE TCUCHHE.

CreksioBaHHE TOJUMEPOB U 0O- MpoOlecC penakcauuu. JIBoWCTBEHHAs MPHUPOAA CTEKIOBaHUS.
CrekiioBaHue U 0- penakcauuu. TemnepaTypHas 3aBUCUMOCTb BpeMEHU penakcauu. CTpyKTypHOE U
MEXaHHYECKOE CTEKJIOBaHUE.

CrpyKTypHOE CTEKJIOBaHHE U CBOOOIHBIN 00BbeM. KoHuenus cBo6ogHoro odbema. CTpyKTypHas
pelnakcainus B 00J1aCTH CTEKJIOBaHUS, HUYKE TEeMIIEpaTypHOH 001acT CTEKJIOBAHHUS.

duznyecke u (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/I€ MCTOAbI HCCICAOBaHHA IMOJIUMCPOB.
nonuMepoB MeTosioM MK-criekTpockonuu.

Tepmudeckuil aHaau3 MOJIMMEPOB.

Uccnenosanue

JlabopaTropHbie padoThl.

1. Onpenenenue 3MeKTPUYECKON MPOYHOCTH TBEPJIBIX TUIEKTPUKOB

2. OmnpezneneHue MoKa3aTess MPEIOMIICHHS OJTMMEPOB U €T0 MHKPEMEHTA

3. Ompenenenue MoyJsl IPyrocTu HOJIMMEPOB

4. OmpeneneHue TEMIIEPATYPHBIX IEPEXOJOB B TOJMMEPAaX METOJOM TEPMOMEXaHUYECKOTO
aHaIM3a

5. Omnpeznenenue MIOTHOCTH U CTENEHU KPUCTAUIMYHOCTH TOJIMMEPOB

6. OmnpeneneHue IUAIEKTPUUECKONH TMPOHUIIAEMOCTH M TaHTE€HCA JUAJIEKTPUYECKUX IOTEPh B
TBEPJIBIX TUDIIEKTPUKAX

7. Omnpenenenve Kod(pduiMeHTa JITUHEHHOro pacIIUpEeHusl TIOJIMMEPOB M TeMIepaTypHOu
3aBHCUMOCTH X YAETHHOTO 00beMa

S. Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI
Ne | Tema nporpamMmsel TUCHHATUINHBL [IpuMeHsieMbIe TEXHOIOTHHI
ILII.
1 | Benenue. [lonmumeps! u k1accupuKanus. | KJIaCCHYECKOE TPAIUIIMOHHOE;
JIEKIIMOHHOE 00yUYeHUE
2 | OcoOeHHOCTH CTPOCHUS TIOJIMMEPOB. KJIACCUYECKOE TPAJUIIMOHHOE;
PerynspHble 1 HeperynspHble TOJIUMEPHI. | JIEKIIMOHHOE 00yueHHe, HarJIsIHbIE,
IPOrpaMMHUPOBAHHbBIE
3 | Buyrpennee Bpamienue. [loTeHIMaNbHbIA | KIacCHYecKOe TPaIUuIIMOHHOE;
Oapnep. JIEKIMOHHOE 00yueHue, BepOaibHbIE
(ayamo)
4 | CrpoeHue MoJMMEpPHBIX LIEnei. KJIACCUYECKOE TPAJULMOHHOE;
Kondurypanus u kondpopmanms. JIEKLIIMOHHOE 00yUYeHUEe, CaMOCTOSATEIbHAs
pabota
5 | Tepmomunammuueckasi U KHHETUYECKas KJIACCUYECKOE TPAJUIIMOHHOE;
rMOKOCTH IIeTIeH. JIEKIIMOHHOE 00y4YeHue, caMooOyueHue
6 | HaamonekynsipHbIE CTPYKTYPHI KJIACCHYECKOE TPAJUIIMOHHOE;
MIOJINMEPOB U TUIIBL. JIEKIITMOHHOE 00y4YeHHUe, TUCTAHIMOHHBIE
7 | Kpucrannmmueckue nonumepsl. Mx KJIACCHUYECKOE TPaJULIMOHHOE;
CcTpyKTypa. OpUEHTUPOBAaHHBIE U JICKIIMOHHOE 00y4YeHHE, KOMIBIOTEPHOE




HEOPUEHTHUPOBAHHBIE MTOJUMEPBI. MIPOrpaMMHUPOBAHHOE O0YUEHHE

8 | dusuyeckue COCTOSHUS MOIUMEPOB, UX KJIACCUUYECKOE TPaJAUIIMOHHOE;
kinaccudukanms. OCOOEHHOCTH JIEKIIMOHHOE 00YyYeHHE, KOMITBIOTEPHOE
MOBEJICHUS MTOJIMMEPOB B PA3HBIX IpOTrpaMMHUPOBAaHHOE 00y4eHHE
(U3MYECKUX COCTOSIHUSX.

9 | CrekioBaHHE MOJUMEPOB U 0L~ TPOLIECC KJIACCHUYECKOE TPAJAUIIMOHHOE;
penakcauuu. J{BolicTBEHHas IpUpoIa JIEKIIMOHHOE 00y4YeHne, KOMIBIOTEPHOE
ctekinoBanus. CTeKJIOBaHUE U O~ MIPOrpaMMHUPOBAHHOE O0YUYECHHE
penakcauuu. TemieparypHas
3aBUCHUMOCTh BPEMEHHU pelaKCalllu.

CTpyKTypHOE 1 MEXaHUYECKOE
CTEKJIOBAaHUE.

10 | CrpykTypHOE CTEKIOBAaHUE U CBOOOTHBIN | KIIACCHYECKOE TPAJAULIMOHHOE;
00beM. Konnenmus cB0001HOTO 00BEMA. JIEKIIMOHHOE 00YyYEeHHE, KOMITBIOTEPHOE
CrpykTypHas pesakcauus B 00J1aCTH pOTpaMMHPOBAaHHOE 00y4eHHE
CTEKJIOBAaHUS, HI)KE TEMIIEPAaTypHOU
00JIACTH CTEKJIOBAHMS.

11 | ®usuueckue U PUINKO-XUMUYECKUE KJIACCHYECKOE TPAAUIIMOHHOE;

METO/Ibl UCCIIEI0BAHUS TIOJTUMEPOB. JIEKIIMOHHOE 00y4YeHHE, KOMIIBIOTEPHOE
Uccnenoanue nonumepos merogoMm MK- | mporpammupoBanHoe o0yueHue
CHEKTPOCKOIIUHU.

6. YueOHO-MeTOIMYECKOe  ofOecreyeHHEe  CAMOCTOSITEIbHOl  padoThl  CTY/JAEHTOB.
OuneHouHble cpeACTBA /UI TeKYyHIero KOHTPOJS YCHEeBAeMOCTH, HPOMEKYTOYHOM
aTTecTAlMHU M0 UTOraM OCBOEHMS TN CHUIIHHBI.

6.1. Ilnan camocTosITE/ILHOI Pa00OTHI CTYICHTOB
Ne Tema Bun camocrositensHoi paboThl | Pekomenayemas [KommuectBo
HE I JuTeparypa 4acoB

1. |IlpuponHsie y| U3ydyeHne  nurTeparypbl 10| 1,5,8 4

CUHTETUYECKHE TemaTuke paszaena Iloaroroska
IIOJIUMEDBL. Metonpl k  3adery Brmonnenne W/I3
oTpeeNeHUs N3yuenue nurepaTyphl 1O TeMe
MOJIEKYJISIpHOIT  Macchl| pedepara/nokiana Iloaroroska
MOJTUMEPOB. pedepara/moknaga OTpaboTKa)
MonexynsapHO-MaccOBO€ | CTAHAAPTHBIX U HECTAHJAPTHBIX
pacnpezeneHue 3aJlaHu} IO TeME pazjiena

2 |Monenu mouekyn [loaroroBka K 3a4ery| 2,511 4

Heromana. Bpamenne| Bemmonnenne W3  UM3ydyenue
Bokpyr C-C  cBs3eid.| 1urepaTypbl o TEeMe
3aTOPMOKEHHOE pedepara/moknana I[loaroroskal
BpalllCHHUE. Mognens| pedpepata/noknaga  OtpaboTkal
CBOOOTHO-COWIEHEHHOM | CTaHAAPTHBIX U HECTAaHAAPTHBIX|
LeNd MaKpOMOJEKYNbL| 3aJJaHuid 1O TeMe pa3jiena)
ITonstue o cermente| M3ydyeHue nuteparypsl MO TEME
Kyna. Xapakrepuctuku 00630pa [ToaroroBka,
THOKOCTH TEMaTUYECKOTro 0030pa
MaKpOMOJIEKYII.

Kondopmarun

MaKpOMOJIEKYII.

3 | MexMoneKkymsipHoe N3yuenne  nuTeparypsl 110 6,9 5

B3aUMOJICICTBHE B| TeMaTuke pasjaena [loaroroBkal




MoJMMepax. K 3adery Bsmmonnenne W3
Ocobennoctu OTtpaboTka  CTaHAAPTHBIX M|
MaKpOMOJIEKYJIIPHBIX HECTAHJAPTHBIX 3aJaHUM 1O
KpuctamwioB. Amopduoe Teme pasaena Iloaroroeka K
COCTOSIHME€  TOJIMUMEPOB.| KOHTPOJIbHOU pabote
Moaenu Mexa u| [loBrOopeHue MaTrepruaia
[Iepeneuxo. MpEeAbIIYIINX Pa3IeiioB
Temneparypsl

CTEKJIOBaHUs "

TEKY4YECTH. Metonrnl

ONpeIECICHUS.

Ocobennoctu TPEX

(bu3MYECKUX COCTOSHUM

MIOJIMMEPOB.

4 | PenakcalluOHHBIE W3ydyenne  nurepatypsl 1O 10, 11 5
SIBJICHHUSI. Kpusas temaruke pasznena IloaroroBka)
TUCTEPE3UCA npy| Kk 3adery Boimonnenune W/13
olpeeIeHUI N3yuenue nurepaTyphl 10 TeMe
3aBUCUMOCTH pedepara/noknana IloaroroBkal
nedopmanuu o1| peepara/moknamga Beibop Tembl
HaIpsKEHUS. npoektra [logbop u wuzydyeHue
TemnepaTypHOYaCTOTHBI | IUTEPATYpPhl 1O TEME MPOEKTa|
i wmeron  u3yueHus Pazpabotka MIPOEKTA
MOJIMMEPOB [ToaroroBka oT4era 1Mo MpoeKTy
AJlekcaHipoBa -

JlazypkuHa.
MexaHu4yeckue TMOTEpH.
TaHrenc yria
MEXaHUYECKUX MOTEPb.

5 | Teoperuueckas 4
MIPOYHOCTh  MOJIMMEPOB.

VY napnas IIPOYHOCT.
KparkoBpemenHnas u
JUTUTEJIbHAS] IPOYHOCTb.

6 |OcoOeHHOCTH pacTBOPOB 5
MOJTUMEPOB.

TepMmoauHamuka

pacTBOpEHHUS

nonuMepoB. HaOyxanue

TTOJTIMEPOB.

Bcero 27

6.2. MeTonnueckne yKa3aHHus 110 OPraHU3ALUH CAMOCTOSATEJbHOI Pa0OThI CTY1CHTOB

[enbto caMoCTOATENBHOM pabOTHI SBISETCS CAMOCTOSITEIbHOE TPHUOOPETEHNE HOBBIE 3HAHUN U
BbIpabOTKa CIIOCOOHOCTH K IOCTOSIHHOMY CaMOOOYYEHHI0O U CaMOCOBEPIICHCTBOBAaHHMIO B

npoheccCuoHaNbHOM U COLIMaIbHO-00IECTBEHHBIX c(pepax NesTeIbHOCTH.

CamocrosarenbHas ydyeOHas paboTa mpeacTaBieHa TakuMH (opMaMu ydeOHOro mpolecca, Kak
JIEKIUs, CEMUHAp, MPAKTUYECKUE U JTaOOpaTOpHbIE 3aHSTHSI, SKCKYpCUH, MOJATOTOBKA K HHUM.
CTyneHT JOKEH YMETh BECTH KpaTKHE 3alMCH JIEKIHH, COCTaBIATh KOHCIEKTHI, IUIAHBI W

TE3UCHI BBICTYIICHUH, TOAOUPATh TUTEPATypy U T.1.




MIOJINMEPOB.

10

Hayunas camocrosTenbHass paboTa CTy/ICHTa 3aKII0YAeTCsS B €r0 YUacTHH B paboTe KPYKKOB
Ha Kadenpax, B HAYYHBIX KOHPEPEHIUIX Pa3HOTO YPOBHS, a TAK)KE B HATMCAHUU KOHTPOJIbHBIX,
KYPCOBBIX U BBIITYCKHBIX KBATU(UKAITMOHHBIX (IUIJIOMHBIX paboT) padoT.

CamocTosiTe/ibHasi padoTa CTY/IEeHTOB BKJIIOYAET CJIeIYI0IHe KOMIOHEHTHI:

NoNe Kou-Bo ®opma
HaumenoBanue paboTsl
/1 4acoB KOHTPOJIS
IIpopaboTKa JIEKIHOHHOIO
1 pop 9 3ayer
MaTepuasa
5 [ToaroroBka k 1a00paTOPHBIM 9 JIOITYCK U 3al1Ta Ja00PaTOPHBIX
3aHATUSAM pabor.
3 IToaroroBka K 3K3amMeHy 9 DK3aMeH

6.3. Martepuajbl Uil NPOBeJeHUs] TEKYLIEro M MPOMEKYTOYHOr0 KOHTPOJISI 3HAHMU
CTY/IEeHTOB

KoHTpoJILHBLIE BOIPOCHI.

1.
2.

JaTp onpeneneHue noJIMMEepHOro MaTepuaa.

YTO MOHUMAIOT O] HAJAMOJIEKYISIPHOU CTPYKTYpPOM MOJIUMEPOB?
3. OxapakTepu3yiTe OCHOBHBIE THITHI KPHCTAJUIMYECKUX CTPYKTYP MOJIMMEPOB.
4. KaxoBbl COBpEMEHHBIE MpEACTABICHUS

(o) HaﬂMOHCKYHHpHOﬁ

5. HazoBure ¢usnueckue cocTosiHUS aMOPPHBIX MOTHUMEPOB.

6. JlaiiTe XapaKTepUCTHKY CTEKIO0OPA3HOTO COCTOSHHUS ITOJIMMEPOB.
JlaiiTe ompezneneHue TeMIieparype CTEKJIOBAaHUS MOJIUMEPA U OOBSICHUTE €€ 3aBHUCHUMOCTH OT
HOJIIPHOCTU ¥ THOKOCTH MAaKPOMOJIEKYJI.
OxapaxTepu3yiiTe 0COOEHHOCTH BBICOKO3JIACTUYECKOTO COCTOSTHUS ITOJIMMEPOB.
OO0BsicHUTE MEXaHU3M BBICOKOAIACTHYHOCTH TTOJIUMEPOB.
10. OxapakrepusyiiTe 0cOOEHHOCTH BSI3KOTEKYYEro COCTOSHUS IOJIMMEPOB.
11. JlaiiTe ompeneneHue TeMIlepaType TEKy4eCTH IOJIMMepa U OOBSCHUTE €€ 3aBHUCHUMOCTb OT
MOJIIPHOCTH, MOJIEKYISIPHON MacChl MaKPOMOJIEKY.
[aiite onpeneneHue TemieparypaM KpUCTaJUIM3alMK U TUIaBJICHUS TTOJIUMEPOB.
OxapakTepu3yiiTe 0COOEHHOCTH KPUCTATUIMYECKOTO COCTOSIHUS TTOJIMMEPOB.
Kakue nokaszarenu xapakTepu3yloT MEXaHUYECKUE CBOMCTBA MOJIUMEPOB?
Kakue nmokazarenu xapakTepusyroT AeQOopMaIliOHHbIE CBOHCTBA MOIUMEPOB?
Hazosure coctapistomiye o0men aedopmariy moJiumMepos.
Kakwue npoiiecchbl NpoTeKaroT B MOJIUMEPE IPU PACTKEHUU.

B 4yem paznuuune ynpyroit 1 BHICOKO3JIACTUUECKOH edopMaliuu.
Yro xapakTepusyeT MOIYyJIb YIPYTrOCTH TIOJTMMEPA, U KaK OH OIPEEIIeTCs ?
OxapaxkTepu3yiTe penakcallMOHHbIE CBOMCTBA MOJTUMEPOB.
OObsicHUTE TPUPOLY O-, B- U Y-peNlaKCalliOHHBIX MPOILIECCOB B IOJTUMEPAX.
B uewm 3akiouaetcst IpUHITUI TEMIIEPaTypPHO-BPEMEHHON YKBUBAJICHTHOCTH.

7.

8.
9.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.
31.
32.

Kakune kuHeTHYeCKHe e IMHUIBI OTBETCTBEHHBI 32 3- ¥ O-IIPOIECCOM pelaKCaIiu?

CTPYKTYpE

aMOpQHBIX

OcHOBHBIE TEPMOIUHAMUYECKUE TTOTEHIHAIIBI, UCIIONIb3yeMbIE B (DU3UKE TTOTUMEPOB.
PaGota npu nedopmariuu BEICOKOIIACTHYECKOTO MaTepHaa.
[Tpupona BEICOKOH 3NMACTUYHOCTH JIe(hOpMaIllii TOTUMEPHOMN CETKH.
BricokoanacTuyeckuit oTeHuan u ero Gu3nYecKuii CMbICI.
Craructuueckast ¢usuka monuMepo. OmnpeneneHrne CpeHero KBaJIpaTHUECKOTO PACCTOSHUS
MEK]ly Ha4ajIoM ¥ KOHIIOM MaKpOMOJIEKYJL.
YpaBHEHHE COCTOSAHUS JTUHEUHOW MaKpOMOJIEKYJIBI.

OCHOBHBIE 3aKOHOMEPHOCTH T€UEHHS TTOJTMMEPHBIX CETOK.

MeTtonbl onpeneneHus (PU3NKO-MeXaHUIECKHX CBOMCTB MOJIMMEPOB.
Ontuyeckre METOAbl HCCIIEI0BAaHUS MMOJUMEPOB.



33. AxycTH4ecKre METObl UCCIICTOBAHMS TIOJMMEPOB.

34 SHGKTpI/I‘ICCKHe U MAarovuTHBIC MCTObI UCCIICAOBAHUS MMOJIMMEPOB.

35. DKcrnepuMeHTaIbHAS YCTaHOBKA «SI3bIYKOBBIN MPpUOOp».
DKCIepuMEeHTalbHasl YCTAHOBKA «/{MHAMUUECKUI UCTIBITATEIb TOJIUMEPOBY.

Bonpocs! 14151 onpoca 1o JMCHUIIHHE

1. Yto Takoe noaumep?

2. CreneHpb NoJMMEpU3aLIH.

3. MonekyinsipHas Macca NoJIMMEPOB

4. IlonuaucnepcHOCTb MOJIMMEPOB

5. MonekynsapHO-MaccoBoOe pacrpeeseHue

6. Kondurypauuu 1 koHpopMauu MaKpoOMOIEKYIT

7. CTepeoxuMusi IOJIUMEPOB

8. 'mOKOCTb MOJIMMEPHBIX LieTIEN

9. TepMonnHaMu4ecKasi 1 KWHETHYECKast THOKOCTh MOJMMEPHOH 1enH
10. CratucTrueckue METOIbI OLIEHKH Pa3MepPOB MaKPOMOJIEKYJT
11. Cerment Kyna

12. BnusiHuE pa3Iu4HbIX (GaKTOPOB HA THOKOCTH LEMH

13. HanMonekynsipHas CTpYKTypa OJIUMEPOB

14. ®a3oBble COCTOSIHUS TOJIUMEPOB

15. Kpucramiuueckue 1 aMop(HbIe TOTUMEPHI

16. HagmonekymsipHasi CTpYKTypa KpUCTAJUTMUECKUX TOJTUMEPOB

1. quﬁﬂo-MeTounquKoe U MaTEPUHAJIBHO-TEXHUYIECCKOC odecrneuyeHue AUCHHUIIIIMHBI

7.1. YueOHast iuTeparypa:
Ocnoenas:
1. TlonukoHaeHCAIIMOHHBIEC peakIuu U monuMepsl, Mukutaes A. K. Hanpuuk.: 2007
2. DnexTtpuyeckue cBorcTBa momumepos D. P. bmaiit, 1. bayp, M.: ®U3MATIJIUT 2008
3. CtpykTypa moIuMepoB OT MOJIEKYJ 10 HaHoaHcambnelt, Murennekr, Joaronpynusiii 2009
4. Tlonumepsl u Ouononumepsl ¢ Touku 3peHus ¢uszuku. A. FO. I'pocOepr, A. P. Xoxmos
«MuaTennexkt» 2010

Hononnumenvhas

1. TI'.B. Bunorpanos, A.fl. Mankus. Peonorus noaumepos. M. 1972.

2. b. Bynnepmex. ®usnka Mmakpomonekyn. M., 1976, 1.1. 1979, 1.2.

3. ILIIL KoGeko. AMopdHbie BemecTsa. JI. 1952,

4. B.H. Kynes3nes. Cmecu nonumepon. M. 1980.

5. H. Yopa. Mexanuueckue cBOWCTBa TBEPIbIX moaumMepoB. M. 1975.

6. DOurukinoneaus moaumepos. M. 1972-1974, 1.1-3.

7. JIx. @epu. Baskoynpyrue cBoiicTBa moaumMepon. M. 1963.

8. Hossle MeToab! nccnenoBanus nomumepos (mof pen. F0.C. Jlumatosa. Kues, 1995).

9. T'.M. baprenes, 10.B. 3enenes. Kypc ¢pusuku mommepos. JI., 1976.

10. I'.M. baprenes, 10.B. 3enenen. ®usuka 1 Mexanuka noiaumepon. M., 1983.

11. T.M. bupumreiin, O.b. ITtunpsa. Kondopmanus makpomonexyn. M., 1978.

12. J1.B. Ban Kpeenen. CBoiicTBa 1 XUMHUYECKOE CTPOCHHE MouMepoB. M., 1978.

13. B.E. I'ymb. CTpyKTYypa U MEXaHHUYECKHE CBOICTBA OIMMEPOB. M., 1979.

14. .E. I'yns, B.H. Kyne3neB. CTpykTypa 1 MeXxaHW4ecKHue CBOMCTBa rmoimmepoB. M., 1979.

15. B.A. Kaprumn, I'.JI. Cnonumckuii. Kpatkue ouepku Gu3HKO-XUMHUYECKUX TOJIMMEPOB.

16. B.H. Kecrenpman. @uznyeckue METOAbI MOIU(DUKAIINY MOTUMEPHBIX MaTepuanoB. M., 1980.
17. A. Homeii, JI. Mak-I"pat. biok-conmommmepst non pexaknueit FO.C. JlumaroBa. Kues, 1975.
18. N.M. Ilepeneuko. AKyCTUYECKHE METOABI HCCIIEOBAHUS OIMMEpOB. M., 1978.

19. A.B. Tarep. ®uzuxo-xumus nmoaumepon. M., 1978.
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20. T.A. Jlymetikua. MeToabl UCCIEIOBAHMS AICKTPHUUYECCKUX CBOMCTB MONMMMEPOB. M. «XuMusy,
1988.
21. B.U. IIBetkoB, B.b. ®penkens. CTpykTypa MakpoMoJieKyl B pactBope. M. Hayka, 1964.
22. I"'M. baptenes, A.I'. baptenean. Penakcannonssie cBoiicTBa moauMepoB. M. «Xumusi», 1992.
23. TlpakTUKyM IO XUMHUHU ¥ GUZHKH TTOJIMMEpPOB. M. «Xumusi», 1990.
7.2. UuTEpHET-pecypchl
Ha3Banue pecypca Ccbuika/nocryn
DnexTponHas O6ubimoreka onnaitn «EquHoe okno | http://window.edu.ru
K 00pa30BaTEIbHBIM pecypcam
«O6pazoBaTenbHbIi pecypc Poccumy» http://school-collection.edu.ru
deepanbHbIi 00pa3oBaTeIbHBII moprai: | http://www.edu.ru
YUpEXJEHUs, IporpamMmsl, craHiaptel, BY3ml,
tectel EI'D, TUA
denepanbHbIi LEHTP uHopmanunonHo- | http://fcior.edu.ru
obpazoBarenbHbIX pecypcoB (DILINOP)
Pycckast BUpTyasibHas OHOIHOTEKA http://rvb.ru
ExenenenbHuk Hayku W obOpasoBanusi IOra | http://old.rsue.ru/Academy/Archives/Ind
Poccun «Axanemus» ex.htm
Hay4nas anekrponnas Oubaunoreka «e-Library» http://elibrary.ru/defaultx.asp
DeKTpoHHO-0nOaroTeuHas cuctema IPRbooks http://www.iprbookshop.ru
DJIEKTPOHHO-CITPaBOYHAsl CHUCTeMa J0KymeHToB B | http://www.informio.ru
chepe obpazoBanus «MHPOPMUO»
HudopmarninonHo-mpaBoBas cuctema «["apant» CereBass BepcHsi, IOCTyIIHa CO BCEX
KOMITBIOTEPOB B KOPIIOPATHBHOH CETH
HNarl'y
DeKTpoHHO-0nbaroTeuHast cuctema «HOpaitT» https://www.biblio-online.ru
7.3 IIporpamMHoe odecnieyeHue
1. Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
2. Microsoft Windows server 2003, 2008, 2012, 2016
3. Microsoft Office 2007, 2010, 2016
4. AntuBupycnoe [10 Kaspersky endpoint security
5. CmpaBouHo-nipaBoBas cucrema “I"apant”
6. Onepannonnas cucrema Microsoft Windows XP Professional.
7. Maker npuknaaueix nporpamm Microsoft Office 2003 Professional.
8. IlporpammubIi poayKT «AHTHBUpPYC Kacnepckoroy.
9. IIporpammusrii npoaykT FineReader 7.0 Professional Edition.
10. IIporpammusiil npoagykt MATLAB 6.
7.4. MaTepuajIbHO-TeXHHYeCKoOe o0ecnieyeHue
Aynutopus Ne 303. Crienuanu3upoBaHHast yueOHas

386132, Peciybnuka Muarymerus, r.0. ropon Hazpans,
r.Haspans, Tep. ['amyp3ueBckuil aIMUHUCTPaTUBHBIN
OKpYT, Y. MaructpanbHad, 1. 39«a» Ayxa. Ne303.
[Inomans 71.6 M2,

MeOemh 111 00yJaroIXCs U
NPenoJaBaTes; TeXHUUECKHe
cpencTBa o0y4eHus (KOMIbIOTEpHAs
TEXHUKA, JOCKa, MyJIbTUMEIUHHOE
000pyIOBaHNE: MHTEPAKTUBHAS
JIOCKa, IPOEKTOP); AOCTYII K
WHPOPMAITHOHHO-
TEJICKOMMYHHUKAI[HOHHON CETH
WntepHeT; yueOHO-METOMUECKHE
MaTepHabl.
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s nabopaTopHbIx 3aHsTUi. Ayauropust Ne201
386132, PeciyOnuka Uurymerus, r.0. ropox Haspans,
r.Hazpans, Tep. 'aMyp3ueBckuii aAMUHUCTPATUBHBIN
OKpyT, yi. MaructpanbHas, 1. 39«a» Aya. Ne201.
[Tnomaznes 71.2 M?

Crenpanu3upoBaHHas yaeOHast
MeO0eITb ISl 00YYarOIIUXCs H
MPENoIABATEINS;, TEXHIUECKHE
cpencTtBa o0ydeHus (HOyTOyK,
JocKa); 00ecredeH OCTYI K
nH()OPMAITMOHHO-
TEJEKOMMYHHKAIIMOHHON CETH
WuTepHeT; y4eOHO-METOIUICCKIE
Matepuanbl. KoMriekT yaeoHo-
mabopaTopHOTo 060PYAOBAHUS
«®Du3KKa MOJIUMEPOBY»

st caMocTosITeNnbHOM paboOThl 00Y4alOIIUXCSL. AYAUTOPHS
Ne 116

386132, Peciybnuka Marymerus, r.0. ropon Ha3pans,
r.Haspans, Tep. 'aMmyp3ueBckuil aAMUHUCTPATUBHBIN
OKpYT, yi1. MaructpansHas, 1. 39«a» Ayna. Nell6.
[Tnomazns 36, 2m?

Paboune mecta s o0ydaromuxcs,
TEXHUYECKUE CPEICTBA O0YICHHS
(HOYTOYK, TOCKa), TOCTYH K CETH
Wntepuert, yueOHO-METOINYECKHE
MaTepHabl, SIEKTPOHHEIE
00pa3oBaTeIbHBIE PECYPCHL.
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MNACIHOPT ®OHJA OIIEHOYHbBIX CPEACTB
b.1.B.03 BBenenue B (hpu3uKy 10JJUMEPOB
O01mue mMoI0KeHns

®donx oreHoUHBIX cpeacTs (naee @OC) npegHa3zHAYCH I KOHTPOJIS U OLICHKH
00pa30BaTeNbHBIX JOCTHKCHHUI 00YJaIOIINXCs, OCBOUBIIUX IMPOTPaAMMYy yUeOHON AUCIUTLITMHBI
«BBeneHnne B GU3HKY MOJIUMEPOBY MPOrPAMMBI IIOJTOTOBKH CHEIIUAIMCTOB 10 OaKajIaBpy s
cnenuanbHocT 03.03.02 - duszuka. B pe3ynbrare ocBoeHUs yueOHOM AUCIUIUITMHBI «BBeneHue B
(GU3UKY OJMMEPOBY» 00YYaIOMUKCS TOJDKEH 00J1a1aTh YMEHUSMHU, 3HAHUSAMHU, a TAKXKE UCII0JIb30BaTh
npuoOpeTEeHHbIC 3HAHUS U YMEHUS B IPAKTUUECKOU JEATEIbHOCTH U MIOBCEIHEBHOM JKU3HMU.

YpoBeHb U KaueCTBO 3HAHUM 00YUAIONMIUXCSl OIICHUBASTCS 10 Pe3yJIbTaTaM TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTeCTAI[MU 110 UTOraM OCBOCHUS IMCUUILIMHBI B BUJIE
sk3aMeHa (8 cemectp). Tekymmii KOHTPOJIb BKIIFOUAET B C€0S 3aIIUTY BBIMOJHEHHOTO MTPAKTUYECKOTO
3a/laHus ¥ 3alIUTY JJaOopaTOpHOU paboTHI. 3ammTa 3a1a4 JUisi CAMOCTOSTEIHHOTO PEIICHUS
MPOBOAMTCS JUISI IPOBEPKU CITIOCOOHOCTH MCIOIb30BATh 3aKOHBI (DM3UKH IPU aHATIU3€E YCIOBUS U
pelieHus 3a/1a4 1o JIEKTPOHUKE, a TAK)KE YMEHUSI TPUMEHSATh MAaTEeMAaTUUECKUE METOIbI JIJIst
onucaHus GU3NICCKUX ABJICHUH. 3amuTa 1a00paTopHO pabOThl IPOBOIUTCS IS BBISBICHUS
c(hOpMUPOBAHHOCTH HABBIKOB AKCIUTyaTaI[l MPUOOPOB U 000pyIOBaHUS U MPOBEACHUS (PU3NIECKOTO
IKCIIEPUMEHTA, a TAK)KE YMEHHUS ITPOBOJIUTH CTATUCTHICCKYIO 00pabOTKY pe3yIbTaToOB IKCIIEPUMEHTA.

MeTtoauka hopMUpOBaHUS PE3YIbTUPYIOLIEH OLIEHKH B 00s13aTEIbHOM MOPSIIKE YUUTHIBACT
AKTUBHOCTH CTY/ICHTOB Ha 3aHATHSIX, IIOCEIIACMOCTh 3aHATHH, OIEHKHU 32 3alTUTY JJa00paTOPHBIX
(MpaKTUYEeCKUX) padoT, BHITIOJIHEHHE CAMOCTOSTEIbHBIX 3a/IaHUM.

KomMruiekT BompocoB /it MMCbMEHHOU paboThI (OTBETHI HA KOHTPOJIBHBIE BOTPOCHI) I JIJIsI
co0ece0oBaHUs HA KOJJIOKBUYMax (110 OCHOBHBIM pa3zieliaM AUCLUILINHBI), a TAKXKE 7Sl HalMCcaHue
pedeparos:

1. Bgenenwue. [Tonumeps u ux knaccuduranus. (O0mue cBenenus o nmonumepax. [onstue

nonuMep u ux Knaccuukanus ¢ Touku 3peHust IPOCTPAHCTBEHHOTO MOJIOKEHUS aTOMOB B
Makpomosekyne. O TUHEHHBIX, pa3BETBIEHHBIX U CeTYaThIX MmonuMepoB. Kinaccudukanus ¢ Touku
3peHMsI XMMUYECKOT'O COCTaBa MaKpOMOJIEKYI.)

2. Buytpennee Bpamenue. [lotennuansueiii 6apbep. Crenuduka CTpoeHHs U MOJIUMEPHOTO
cocTosiHus BemecTBa. CTPYKTYypHBIE MpEBpallleHrs B MOHOMEpax U MakpoMoiekynax. Lluc u tpane
n3oMepus B noinuMepax. ' mOkocTh nenu noimmepa.

3. ®DusnYeCcKHe COCTOSHHUS MOJUMEPOB, UX Kiaccudukaius. OcoOEHHOCTH MOBEIECHUS
MIOJINMEPOB B Pa3HbIX (U3NYECKUX COCTOSHUSAX. ArperaTHble COCTOSIHUSS BEIIECTB U (PU3HUECKUE
COCTOSIHUE TTOJINMEPOB: BS3KO TEKydee, BBICOKOAIACTUYHOE U CTEKI000pa3Hoe.

4. dusnueckoe COCTOsHUE NMoMMepoB. Bogopoansie cBsi3u B noiauMepax. O6 0COOEHHOCTAX
CTPOCHHE MOJMMEPOB U TUIIBI CBA3aX (DU3MUECKUX U XUMHUYECKHX CBS3aX. JHEPTHUS CBS3CH.

5. Knaccudukanus penakcallmOHHBIX MIPOLIECCOB B MOIMMepax. BHyTpeHHee BpallieHue MOJIeKYI
B nosinMepax. O penakcallMOHHBIX CBOMCTBAX MPOTEKAIOUINX B MOJIMMEpax. BpemeHnu penakcauuu.
[ToBemenne remneparypsl. O MEXaHUYECKHUX CBOMCTB MOJIMMEPOB KOTOPBIE ONPEAEISIIOTCS
XUMHUYECKUM CTPOEHUEM MAKPOMOJIEKYII, MOJIEKYIISIPHOI Maccoil, MOJIEKYJISIPHO -MacCOBBIM
pacnpeziesieHneM, OT KOTOPBIX B CBOIO OUYepe/ib 3aBUCAT TaKUE BaKHEUIIINE XapaKTEPUCTHUKU
MOJINMEPOB

6. Wccnenosanue monmumepoB meronoMm OIIK - 3 Onpoc Pedepar 31 4 MC- ciekTpoMeTpuu.
CrpykTypooOpa3oBanue B nosimmepax. O COBpeMEHHBIX METOJ1aX MCCIeI0BaHUE CTPYKTYPBI
nosinMepoB. O paszneneHue HoHOB. O ONpeNesIeHNN MOJIEKYJIIPHOU MacChl TOJIMMEPOB.

7. Tepmoaunamuueckuit morenuuan ['m60ca u mpupoaa BEICOKOM IaCTHYHOCTH MOIUMEPOB. O
TepMoarHaAMUYecKuX GyHKIUIX. O BHyTpeHHEH u cBOOo HOM sHEprun. O 00paTUMBIX U
HeoOpaTtuMbIx mporeccax. O TepMoarHAMUYECKOi noTeHnuane ['uooca.
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8. CtpykTypa u ¢pu3nveckue CBOMCTBa MaKpoMoJieKy. O MOJIEKYISIPHOM U HaIMOJIEKY ISIPHOM
CTpyKType noiauMepoB. O aMOp(hHBIX U KPUCTAUTUYECKUX CTPOCHHUE OIMMepoB. HagmonekyssipHbie
CTPYKTYpbI B aMOophHOM cocTossHuU. HaaMmounekysapHble CTpYKTYphl B KPUCTAIIIMYECKOM COCTOSIHUS

9. Kommno3zuiuoHHble nonumMepHble Matepraisl. O KOMIO3UTaX, O INIACTU(PUKATOPOB U
HanoyHuTesend. O KOMIIOHEHTaX CO34aBaEMbIX KOMIIO3ULIMOHHBIX ITOJIMMEPOB

METOANMYECKHUE PEKOMEH/JALIMHA JIUISA OBYUYAIOLIUXCS ITIO OCBOEHUTIO
JUCHUIIVIMHBI

N3yuenne qucuuiuiiel «BBenenue B pU3NKy MOIMMEPOB)» OpraHU3YeTCs B BUE JCKIIHH,
MPAKTUYECKHUX 3aHATHH, Ta00PaTOPHBIX PabOT U caMOCTOATENbHOM paboThl. [IpoaoKUTENEHOCTD
M3y4YEHUs TUCLMILIMHEI - 1 cemecTp. YpOBEHb U KaU€CTBO 3HAHUI 00y4aroLIMXCsl OLIEHUBAIOTCS 110
pe3yJibTaTaM BXOJHOTO KOHTPOJIS, TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U ITPOMEXYTOUYHON
aTTeCTalMy 110 UTOraM OCBOEHUS JUCLHUIIIMHBI B BUJEC 3a4€Ta U DK3aMEHa.

Jlexuust - ocHOBHasi popMa CUCTEMATHUECKOT0, TIOCIIEJOBATEIILHOTO YCTHOTO U3JI0KEHUS
yuebHoro Marepuana. YtTeHune JIeKIni, Kak MpaBmiio, OCYIIECTBIsETCS Hanboee mpodeccuoHanbHO
[IO/ITOTOBJIEHHBIMU MPEIO0JIaBaTENSIMU YHUBEPCUTETA.

OCHOBHBIMH 331a4aMH JICKIHIA SBJSFOTCS: - O3HAKOMIICHHE 00YUYaIOMIMXCS C LEeNSIMU, 3a/1a4aMi |
CTPYKTYpOH H3y4aeMol JUCLMILIMHBL, €€ MECTOM B CUCTEME HayK U CBA3SIMU C IPYTHUMHU
JUCHUIUIMHAMMU; - U3JI0)KEHNE KOMIUIEKCAa OCHOBHBIX HaY4HbIX ITOHSATHI, 3aKOHOB, METO/IOB,
MPUHLUIIOB JAHHOW AUCUUIUIMHBL, JIEKIIMH MOTHUBHPYIOT 00Y4arOIIEerocsi Ha CaMOCTOSATENIbHBIN
IIOMCK M U3yYEHHME HayYHOU U CIIELUaIbHOM JINTEPATYPBI U JPYTUX UCTOYHUKOB I10 TEMaM
JMCLUIUIMHBI, OPUEHTUPYIOT Ha BBIABJICHUE, (POPMYJIMpOBaHHE U HCcieloBaHue Hanboee
aKTyaJbHbIX 5 BOIPOCOB U MPoOeM PU3NUECKON IIEKTPOHUKH.

3HauUMBIM (PAKTOPOM IMOJIHOLIEHHOM U IJIOI0TBOPHOM paboThl 00yUaroerocs Ha JIEKIUU
SBJIAETCS KyJIbTypa BeJleHUs KoHcnekTa. Ciyias JIeKI10, HE00X0AUMO HayYUThCS BBIACIATh U
(uKcUpOBaTh €€ KII0YEBbIE MOMEHTHI, 3aIIUChIBAs X 00Jiee YETKO U BB KAKUM-TH00
crioco0om u3 obmiero Tekcta. Kpome Toro, He00X0AMMO HAYUUTHCS J€NIaTh MOHATHBIE IS
00yJaroIerocsi COKpalieHus Mpy 3alUCH TEKCTa JEKIIMU U CTPEMUTHCS OCBOUTH OBICTPYIO MaHEpy
NUChbMa U pyOpUKalLnio MaTepuaia. HTepakTHBHBIE JIEKLIUU IPOBOAATCSA B popMe MPOOIEMHBIX
JIEKIIUH.

B xoze nmpobieMHO JIeKIIUH MperoiaBaTellb BKIYAeT B IPOLECC U3I0KEHHU MaTepraa
ceputo NMpo0IeMHbIX BorpocoB. Kak mpaBuiio, 3To Cl10XkKHbIE, KIIOUYEBbIE 1JI51 TEMbI BOIPOCHI.
CTyneHThI NPUTTAIIATCs JUIsl pa3MbIIIJICHUH U TOMCKY OTBETOB HAa HUX M0 MEPE X MOCTaHOBKHU.
Tunosas cTpykTypa nmpo0IeMHOI JIEKIIUY BKIIIOYAET:

- co3aHue npoOJIeMHON CUTYalluu Yepe3 OCTaHOBKY Y4eOHOI mpoOemMbl;

KOHKPETHU3AIMIO 3TON Mpo0IeMbl, BBIIBUKEHUE TUIIOTE3 MO €€ PEIICHHIO;

- MBICJIEHHBIN SKCIIEPUMEHT 110 MPOBEPKE BBIIBUHYTHIX TMIIOTES;
- IPOBEPKY CPOPMYINPOBAHHBIX THIIOTE3, TO100P apryMEHTOB U (aKTOB IS UX

MOJTBEPKICHUS;

- (hOpMYIHPOBKY BHIBOJIOB;
- [10/IB€/IEHNE K HOBBIM IPOTHUBOPEUMSIM UITU MEPCHEKTUBAM U3YUEHHUS MOCIEAYIOLIETO

MaTepuana;

- BOIIPOCHI JIsl 0OpaTHOM CBSA3H, IOMOTAIOLINE KOPPEKTUPOBATH YMCTBEHHYIO

JESATEIIBHOCTD CTYICHTOB Ha JICKLIUU.
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16

B xoze mpo6ieMHO# JIEKITUN TPOBOAUTCS TUCKYCCHUS 110 aKTYaJIbHBIM BOIIPOCAM.
IIpakTHyeckue 3aHATHS N0 JUCHHUILIMHe «BBeeHne B PU3UKY MOJMMEPOB» MPOBOASITCS
B COOTBETCTBUH C Y4eOHO-TeMATHYECKUM IJIAHOM 110 OT/AeIbHBIM IPyIIIaM.

[{enb MpakTUYECKUX 3aHATUHN - 3aKPEMHUTh TEOPETUUECKHE 3HAHMUSI, TOJTyYECHHBIE
CTYJICHTaMH Ha JICKIUSAX U B Pe3yJbTaTe CaMOCTOSATEILHOTO U3YYEHHSI COOTBETCTBYIOIIMX
pa3ziesioB peKOMEHyeMOl INTepaTyphl, a TaKkKe MPUoOpecTH HadallbHbIE MPAKTUYECKHE
HABBIKU aHAJIM3a HA0II01aeMbIX (PU3HUYECKUX SIBICHUH.

TeMbl IpaKTHUECKUX 3aHATHH 3apaHee COOOIIAIOTCS 00YJAIOIUMCS JUIsl TOTO, YTOOBI
OHHU UMEITU BO3MOKHOCTB TIOJATOTOBUTHCS U MMPOPabOTaTh COOTBETCTBYIOIINE TEOPETUUECKHE
BOIIPOCHI JUCLMIUIMHBL. B Hauasne Ka10ro NpakTUYECKOT0 3aHATHUS IPEIoiaBaTeib KpaTko
JIOBOJUT J10 OOYYaroIIMXCs 1eJIb U 33J]a4d 3aHATUS U COOOIIAeT 00yJaroIMMCsi OCHOBHbBIE
3aKOHBI HEOOXOIMMBIE JIJIsl pEIICHUS 3a/1a4 Ha 3aHSTHH.

B pamkax npakTtuyeckoro 3aHATHsS 00yJaronuecs pemaroT 3a/1a4u U pa3ouparot
MPAKTHYECKHE 3a/1a4K CaMOCTOSTEIBbHO WK MIPH MOMOIIM Tipenoaasarens. [IpenonaBarens
BBICTYIIAET B POJIM KOHCYJIbTaHTA, OCYIIECTBIISAET KOHTPOJIb OJyYEHHBIX 00yUYaIOIUMUCS
pe3yJbTaToB.

OTtcyTcTBHE 00YJarOIUXCs HAa 3aHATUSAX WIM UX HEAKTHBHOE YYaCTHE HA HUX MOXKET
OBITH KOMIIEHCUPOBAHO CaMOCTOSITEJIbHBIM BBIITOJIHEHUEM JONOJIHUTENBHBIX 3a/1aHUN U
IIPEJICTAaBICHUEM X HAa IPOBEPKY MPENOJABATEINIO.

JIaGoparopHble pabOThI IPU3BAHBI PA3BUTh HABBIKU YKCIEPUMEHTATBHON (PU3NYECKOM
AIEKTPOHHOU JEeSATeNbHOCTH 00yUYaoIUXCsl, a TAKKe 3aKPENUTh (PU3NUECKHE 3HAHUS ONBITHBIM
nyTéM. B mporecce nabopaTtopHbIX paboT CTYJAEHTHI IPOBOAST CAMOCTOSITEIILHOE
03HAKOMJICHHE C TEOPHEH, JIe)Kalllel B OCHOBE U3y4aeMOT0 SIBJICHHSI UCIIOJIb3Yysl METOINYECKUE
noco6us. Ha 3anatusax nabopatopHble pabOThl MPOBOJATCS B IPUCYTCTBUM MTPENOaBaTENs,
KOHTPOJIMPYIOILET0 MPOLECC UX MPOBEACHUS U KOHCYJIbTUPYIOLIETO CTYAEHTOB.

[To pe3ynbTaTam mpoBeaeHUs: pabOT CTyAeHTaMU 0QOPMIIIETCS OTYET U MPOBOAUTCS
ero 3amura. B mporuecce 3amuThl oT4éTa 1o 1ad0paTopHOi paboTe mpenoaaBareab IpoBepsieT
3HaHUE OCHOBHBIX 3aKOHOB, Ha KOTOPBIX 0a3UpyeTCsl H3ydaeMoe SBJICHUE, a TaKXKe
NPaBUIBHOCTh U CAMOCTOSITENIbHOCTh HAITMCAHUE OTYETA, a TAK)KE IPOBOJUTCS JUCKYCCHSL.

Lesblo caMoCTOATENBbHOM pabOThI 00YyJaIOLIUXCS MPU U3YUEHUHU HACTOALIEH yueOHO
JMCLUIUIMHBI BJISIeTCS BRIpa0OTKAa MU HABBIKOB pabOTHI ¢ HAYYHOH U yueOHOI uTepaTypoid,
a TaK)Ke pa3BUTHE y 00YYAIOIIMXCSl YCTOMUMBBIX CIIOCOOHOCTEN K CAMOCTOSITEIbHOMY
M3Y4YEHUI0 U 00padoTKe moydyeHHoW nHpopmanmu. B mporecce camocToaTenbHON paboThl
oOyJaronuiics J0IKEeH BOCIPUHUMATh, OCMBICIUBATh U YTIYOIISITh MOITYy4aeMyIO
uH(pOpMalIKIO, pelaTh MPaKTUYECKUE 3a7a4uu, MOATOTaBINBATh JOKIJIA/IbI, BBIMOIHITh
JIOMAIIIHUE 33/1aHus, OBJIAJIeBaTh NPOPECCHOHATHHO HEOOXOJUMBIMI HAaBbIKAMHU.

CamocrodrenbHas paboTta 00ydarolierocs BeCbMa MHOrooOpa3Ha 1 coJiepKaTesbHa.
OHna BKJIIOYAET CIENYIOUINE BUIbI 3aHATHIL:

- CAaMOCTOSTEJIbHBIN MOI00p, N3yYeHHE, KOHCIIEKTUPOBaHNE, aHATIU3 YIeOHO-
METOAMYECKON M HayYHOH JINTEPATypPhl, IEPUOANIECKUX HAYUYHBIX U3/IaHUMH,

- UHIUBUyalbHasi TBOpUECKasi paboTa 10 OCMBICIIEHHIO cOOpaHHON HH(pOpMalu,
MIPOBEJICHUIO CPAaBHUTEIBHOIO aHAIM3a U CHHTE3a MaTepUalioB, OJYyYEHHBIX U3 Pa3HbIX
MCTOYHUKOB, MHTEPIPETAUU UHPOPMAIIIH, BHIIOJTHEHUE TIOMAIIHUX 33/1aHUM;

-3aBEPIIAIOLINI 3Tall CAMOCTOSITENIbHOM pabOTHI - MOArOTOBKA K CAauYe K3aMeHa 10
JTUCLUTUIMHE, TTPEINoJIararomias HHTETPaiio 1 CUCTEMaTH3AIMIO BCEX MOTyYCHHBIX IPU
W3YYCHUU Y4eOHOU AUCIUILTUHBI 3HAHUH.



OHpOC — OTO BBIICHCHHEC MHCHU A COO6H.[CCTB3 MO0 TEM UJIM UHBIM BOIIPOCAaM. ITo

HUTOr'aM OIIipoca MOT'YT OBLITH U3MEHEHEI UM OTMEHEHEI CYHICCTBYIOIIUC 11060 IMPUHATBI HOBBIC

IpaBHJia ¥ PYKOBOJICTBA (32 UCKJIIOUEHHUEM IIPOTHUBOPEUALTUX OOIIMM MPUHIUIIAM IIPOEKTA).
Ornpoc cTyA€HTOB MPOBOJIUTCS C IIEJIbIO: — CUCTEMATU3AIMU U 3aKPETUICHUS MOTYyYEHHBIX

TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX YMEHUI CTY/IE€HTOB;
— yri1yOJIeHUs U pacUIMpPeHus: TCOPETUUECKUX 3HAHUM;

— (opMHUpPOBaHUS YMEHUI HCIIOIB30BATh CIPABOYHYIO U CIIEHUAIBHYIO JTUTEPATYPY;

— Pa3BUTHUA IIO3HABATCIIbHBIX CIOCOOHOCTEH M aKTUBHOCTHU CTYACHTOB!:
- TBOp‘ICCKOﬁ HMHUIHUATUBbI, CAMOCTOATCIBHOCTH, OTBECTCTBCHHOCTHU U
OpTraHHU30BaHHOCTH,

- (bOpMI/IpOBaHI/IH CaMOCTOATCIIbHOCTH MBIIIJICHH A, CIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBCPUICHCTBOBAHUIO U CaMOpPCaIn3aliiu; — Pa3BUTHA UCCICAOBATCIILCKUX YMCHI/Iﬁ

TpeboBaHme K OIIPOCY:
— TOYHOCTh OTBETa Ha ITOCTABJICHHBIN BOIPOC;
— (opmynupoBKa 1enen u 3a1a4d paboThI;

— packpbITHE (OMpeieNieHrne) pacCMaTpUBAaEMOTr0 MOHATHUS (OIIpeieIeHH s, TPOOIEeMBI,

TEPMUHA);

— YETKOCTb CTPYKTYpbI pabOTHI;

— CaMOCTOSITEIIbHOCTD, JIOTHYHOCTh M3JI0KEHUS,;

— HaJIM4Ke BBIBOJIOB, CJICJIAHHBIX CAMOCTOSATENBHO.

Kpurepuu onieHk# 1o orpocy:

OtmeTtka «5». BpIcTyIuieHe BBIIOJHEHO B [TOJIHOM 00bEeME € COOII0IEHUEM
HEO0OXOIMMOM MOCIeA0BaTeNIbHOCTH. PaboTa COOTBETCTBYET TPEOOBAHUIO.

OtmeTka «4». BeicTyruienre oTBedaeT NpebsBICHHBIM TpeOoBaHUAM. JlomycKatoTcs

OTKJIOHCHUS OT HGO6XOI[I/IMOI>1 IIOCICA0BATCIBbHOCTHU BBIIIOJIHCHUA, HC BIIMAIOIINNUE HA
MMPaBUJIIBHOCTb KOHCYHOI'O pE3yJibTaTa.

Otmetka «3». VYyamuecs IMoKa3bpIBalOT 3HAaHUS HE B ITOJIHOMN MEpPEC U UCHIBITHIBAOT

3aTPYAHCHUC ITPU PCHICHUHA 3a/1a4.
OTtMeTKa «2». BEICTABIISICTCS B TOM CJIy4dac, Korjga yqaluuecsa HE IOATOTOBJICHBI K
BBIIIOJIHEHUIO 3TOM pa6OTBI. KpI/ITepI/II/I OLICHKHU BBHIIIOJIHEHHUS CaMOCTOSTEIbHOM pa6OTI>I.

TEMBbI IPAKTUYECKUX U JIABOPATOPHBIX PABOT
1. OcobGennoctu cTpoeHus noaumepoB. OnpezeneHne IPOYHOCTH MOJTUMEPOB.
2. Crpoenue nonuMepHbix Lemned. Kondurypanus u koHpupmanus.
3. CrexnooOpa3Hoe U KPUCTAIIIMUECKOE COCTOSHUS TOIMMepoB. TemnepaTypHO-BpeMeHHast
3aBUCUMOCTb IPOYHOCTH MOJIMMEPOB
4. MexaHMueCcKO€e CTEKJIOBaHUE. BBICOKO371aCTHUECKOE COCTOSIHUE MTOJIMMEPOB.
5. Metojbl uccnenoBanus pU3MUECKUX CBOWCTB MOJIUMEPHBIX MaTepHajoB.
6. YpaBHEHHE JOJITOBEYHOCTH.
7. YpaBHeHue nedopmaiui moJIMMEPHON CETKHU.
8. Knaccuueckas ctatucTuyeckas Teopus aedopmannuy moJMMepHbIX CETOK.
9. Pagnanuonnsie 3¢ dekTsl B noaumepax. BiusHue y-u3inydeHus Ha CBOMCTBA MOJIMMEPOB.
NPUMEPHBINA NEPEYEHB BOITPOCOB JIJISI IPOBEJAEHUS TEKYIIETO
KOHTPOJIAA YCIIEBAEMOCTHU 110 JIABOPATOPHbBIM 3AHATUAM
1. Yto Takoe nonumep?
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2. Yto Takoe MmiacTUYHOCTh?
3. Yro Takoe Npo4HOCTH?
4. Kakoe CTpoeHue UMEIOT MOJIUMEPHI?

5. Kak npoucxouT CTpoeHrE MOJTMMEPHBIX LETeH?

6. Kak npourcxouT cTpoeHne CTeKI000pa3HOe COCTOSIHUS MTOJIUMEPOB?
7. Kak npoucxXoIuT CTPOCHHE KPUCTAIITNYECKOE COCTOSIHUS MTOJIUMEPOB?
8. UTo Takoe MEXaHNYECKOE CTEKIOBaHUE?

9. Uto 03HayaeT TeMnepaTypHO-BpEMEHHAs 3aBUCUMOCTh POYHOCTH MOJTUMEPOB?

10. OT yero 3aBUCUT BBICOKOIACTUYECKOE COCTOSIHUE TOJIMMEPOB?

11. Yto Takoe AOATOBEUHOCTH MosiuMepa’?

12. Kak umeer BUJl ypaBHEHHUE JePOPMALIMH ITOTUMEPHOU CETKH?

13. Kak BiuseT y-u31y4eHHsl Ha CBOMCTBA MOJUMEPOB?

14. K yeMmy npuBOaAT paguanmoHHbie 3QPEeKTh B moJuMepax?

15. Korga npoucxonut nedopmanuy MOJIUMEPHBIX CETOK?

16. K ueMy npuBoauT GoJibIlIasi MEXaHUYECKAst HATPYy3Ka B MOJIUMEPOB?
17. MOXHO JI¥ IPOUCXOTUT ynpyras [edopManus B moiumMepax?

18. Koraa nosiBiisiercst 1eeKxThl B mojimMepax?

TEMbI PEOEPATOB
. XuMu4eckas CTpyKTypa IoJauMepoB. B3auMocCBsa3b CTPYKTYpbI U CBOMCTBA.
. Kpucrannuueckue noimMepsl ¥ UX CTPYKTypa.
. OpueHTHpOBaHHbBIE U HEOPUEHTUPOBAHHBIC MTOJINMEPBI.

AW N ==

. B3anMocBsI3p Mex 1y KpucTaJuinyeckoi 1 aMop(HON CTPYKTypaMu MoIuMepoB. TemnepaTypHo-
BPEMEHHAas1 3aBUCHUMOCTb ITPOYHOCTH IOJIMMEPOB.

. UccnenoBanue nonmnmepos metooM MK- ciekrpockonuu.

. Tepmo(aykTyannoHHas TeOpUs AOITOBEYHOCTH MTOJIMMEPOB.

. Bkiag BHyTpeHHel! SHEPTUH B BBICOKYIO 3JIACTUYHOCTb.

. YpaBHeHHe Ae(opMaIiuy MOJTUMEPHON CETKH.

O 0 3 N W

. Bnusiaue Y ®-uznydyeHus Ha CBOMCTBA NOJIMMEPOB.

TECTBI.

1. Bsa3kocTh pacTBOPOB MOJMMEPOB ONPEIEISAIOT C TOMOIIBIO
a) BUCKo3umeTpa MyHn

0) KamUJUISIPHOTO BUCKO3UMETpa

B) BUCKO3MMeTpa Tumna bpyk¢unbaa

2. CpeaHror MOJIEKYJISIPHYIO Maccy OTpe3Ka ey MoJuMepa MEXTY IBYMSI CIIIMBKaMU OTMPENEISIOT
a) METOJIOM PaBHOBECHOTO HaOyXaHUs

0) 1Mo U3MEHEHHIO TNIOTHOCTHU BYJIKaHM3aTa

B) 110 UBSMCHCHUIO IIJIACTUYHOCTHU

3. IIpo4HOCTB KaydyKa ONpPEENSOT
a) ¢ IOMOLIBIO PEOMETpA

0) ¢ TOMOIIBIO Pa3PHIBHON MAIIIMHBI
B) C IOMOIIBIO AepuBarorpada
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4. BSI3KOCTh Kay4dyKOB OIIPEACIISIIOT
a) C IIOMOIIBIO PEOMETPA

0) ¢ MoMOIIIBIO BUCKO3UMETpa MyHH
B) C MOMOIIBIO JepuBarorpada

5. TemnepaTypy pazyIOxKEHHS OJIUMEPA MOKHO ONPEIEIIUTh
a) ¢ IOMOUIBIO peoMeTpa
0) ¢ moMo1bo BUCKO3UMeTpa M

6. J11st onpeeneHus TemMreparypsl CTEKJIOBAHHS TOJTUMEPOB MIPUMEHSIOT
a) TUJIATOMET]
0) TeH3UOMETP

7. MOJIEKYJIAPHYIO MacCy MOJIMMEPOB MOKHO ONIPEAETUTH
a) METO/IaMHi OCMOMETPHH, CBETOPACCESIHUS, BUCKO3UMETPUU
0) o TepMOMEXaHNYECKON KPUBOU

8. da3oBble NpeBpallleHUs B IOJIMMEPaX COMPOBOKIAIOTCS

a) CKaYKo0Opa3HbIM U3MEHEHNEM TEPMOANHAMUYECKUX U CTPYKTYPHBIX XapaKTEPUCTUK IOJIMMEPOB
0) U3MEHEHNEM DPHEPTUH MEXMOJIEKYIISIPHBIX B3aUMOAECHCTBUN U TEIIOBOTO JIBUYKEHUS B)
WU3MEHEHHUEM TEPMOJMHAMUYECKUX U CTPYKTYPHBIX XapaKTEPUCTHUK ITOJIMMEPOB, SHEPTUU
MEXMOJIEKYJIIPHBIX B3aUMOJCHCTBUN U TEIJIOBOTO IBUKECHUS

9. CriocoOHOCTB CTEKIIO00PAa3HBIX MOJIMMEPOB K OOIBIINM ehOpMaIisIiM HAa3bIBAIOT

a) BBICOKODJIACTHYHOCTHIO, a e(hopManuy - BBICOKOAIACTHUECKIMU

0) BBIHY)KICHHOM 3JIaCTUYHOCTBIO, a 1e(OPMALINH - BEIHYKIEHHO-3JIaCTUYECKUMU

10. [Tomumepsl, KOTOpPbIE Pa3MATr4aroTCs MPU HArpeBaHUU U X MOKHO MHOTOKPAaTHO HarpeBaTh U
OXJIaX/1aTh, HA3BIBAIOTCS

a) TepMoIlIacTaMu

0) peakTOIIacThI

B) 2J1aCTOMEpPHI

11. ITonucunanel OTHOCATCS K:

a) OPraHNYEeCKUM MOJIMMEPaAM

0) HeOpraHMUYECKUM IOJIUMEpaM

B) 9JIEMHTOOPTaHHYECKUM ITOJIMMEpamM
') HET HU OJJHOTO MPABUIILHOTO OTBETA

12. Yto 13 nepeyrcIeHHOro He SBISIETCS IPUPOAHBIM MOJTUMEPOM?
a) SIHTaphb

0) menk

B) Kpaxma

T') MOJIUATUIICH

13. bonbInast 4acTh BCeX N3BECTHBIX MOJMMEPOB SIBIISECTCS:
a) OPraHNYEeCKUMHU

0) HeOpraHMYECKUMU

B) 2JIEMEHTOOPTraHUYECKUMH

') HET HH OJJHOTO MPaBUIILHOTO OTBETA

14.Cxo5IbkO MOHOMEPHBIX 3BEHBEB JIOJIKHO OBITH B TIOJIMMeEpe?
a) OJTHO
0) nBa
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B) TpH
T) 0OJBIIIOE KOJTHYECTBO

15. Kakoro Tuna nojmMepoB HE CYyIECTBYET?
a) IPUPOTHBIN

0) CUHTETHYECKHI

B) HCKYCCTBEHHBII

I') HaTypalbHbIN

16. Kakue BeniecTBa MOTyT OTHOCUTBCSA K ITOJIUMEpam?
a) TOJIbKO OpraHUYeCcKue

0) TOJILKO HEOPTaHUYECKUE

B) OpraHMYecKHe U HEOpraHUYEeCKH1e

') HET HU OJJHOI'O IIPaBUJIBHOTO OTBETA

17.Kak Ha3pIBaeTCs BEIIECTBO, B KOTOPOM HaXOAMUTCS HEAOCTATOYHOE KOJTHYECTBO MOHOMEPHBIX
3BE€HBbEB?

a) moJuMep

0) MOHOMED

B) OJIUTOMED

T') TOMOMEp

18.I1pu KakuX YCIOBHSX MMOJTYYaAOT MOJIUITHIIEH?
a) HU3Kas TemIepaTypa U HU3KOE JIaBJICHHUE

0) BbICOKas TeMIepaTypa U BbICOKOE J1aBJICHUE

B) HU3Kasl TEMIIEpPATypa U BICOKOE J1aBJICHUE

I') BBICOKas TeMIepaTypa U HU3KOE JaBJIeHUE

19.K kakoMy BUY OJIMMEPOB OTHOCUTCS KaydyK?
a) IPUPOIHBIN

0) CHHTETHUCCKHI

B) UICKYCCTBEHHBII

T') HaTypaltbHBIN

20. KakoB MOJIEKYJISIpHBII BEC IToMMepa?
a) 10000-1000000
6) 100-1000
B) 1-100
r) 1000-10000
21. Kakoe 13 MpUBEICHHBIX HIDKE BEIIECTB SBISETCS MOTMMEPOM:
a) C2HsOH
0) H2SO4 * nH.0
B) (-CH2—-CH - )
r) CsHg

CHs

22. Kakne Gpu3nKo-MeXaHNIeCKHe CBOMCTBA KaydyKa IOBBIIIAET €r0 BYJIKaHW3AIHS:
1) pacTBOPUMOCTH B OPTaHUYECKUX PACTBOPUTEISAX
2) 5aCTUIHOCTD
3) TepMOCTOMKOCTD
4) 5eKTPONPOBOTHOCTh
a)l u2;
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06)2u3;
B)3u4;
r)lu4

23. Kak Ha3pIBaeTCss MHOTOKPATHO IMTOBTOPSIFOIIASCS TPYIIIa aTOMOB B MAKPOMOJIEKYJIE TTOJIUMEPA:
a) CTeNeHb NoJUMEPU3alINY;

0) MOHOMED; B) CBOOOIHBIN pauKalr;

I') CTPYKTYPHOE 3BEHO

24. Kakas 13 NpUBEACHHBIX HUKE peakLnii SBISETCS peakuuel IoJuMepr3alu:
a) H2SO4 + nH20 — H2SO4* nH20

6) nCHz = fH — (-CH2—-CH -),

| Cl Cl

B) C12H22011 + H20 — C6H1206 + C6H1206

r) CuSO4 *nH20 — CuSO4 + nH20

25. ChIpbeM IS MOTYICHHS] CHHTETUIECKOT0 OyTaIleHOBOTO Kaydyka 1o croco0y Jlebeaena
CILYKHT:

a) STUJIOBBII CIIUPT;

0) oTaH;

B) H-OyTaH;

T') H30TPEH

26. JlaHBI TUTACTMACCHI: MIOJTUCTUPOI, TE(IIOH, TEKCTOJIMT, MOTMBUHIIXJIOpU . Kakue u3 Hux
OTHOCSITCSI K TEPMOIIACTUYHBIM:

a) MOJMCTUPOI U TEKCTOJIUT;

0) MOJTMBUHUIIXJIOPHU]T U TEKCTOJIUT;

B) Te()JIOH, TEKCTOJIUT, TOTUBUHUIXIOPHI;

T') MOJUCTUPOI, TE€IIOH, TOJTUBUHIIXJIOPHU]T

27. ®enonhopMaIbIETHAHYIO CMOJIY B TPOMBIIIIEHHOCTH MTOJTyYarOT B PE3YyIbTaTe PEaKIUu:
a) MOJIMKOHIEHCAlIUY;
0) ruapOreHU3AIINH;
B) U30MEpU3ALIUY;
T') MOJIUMEPHU3aLUU

28. Kakyro reoMeTprudeckyto ¢opMy MaKpOMOJIEKYI MPEUMYIIIECTBEHHO HMEET Kpaxmal:
a) JINHEWHYIO;
0) pa3BETBICHHYIO;
B) IPOCTPAHCTBEHHYIO;
r) 00bEMHYIO

29. BOJIOKHO HEWUJIOH SABJIETCS:
a) IPUPOJHBIM;

0) CHHTETHYECKUM;

B) HCKYCCTBEHHBIM;

I') alleTaTHbIM

30. Kay4uyku cTepeoperyinsipHOro CTpOeHus, B OTIIMYUE OT KaydyKOB HECTEPEOPETYIIIPHOTO CTPOCHHS,
o0agaroT:

a) 6os1ee BRICOKOM JIaCTUYHOCTHIO

0) 60Jiee BBICOKOH TEPMOCTOHKOCTBIO
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B) OoJiee BHICOKON YCTOMYMBOCTBIO K OPraHUYECKHM PAaCTBOPUTEIISM
r) OoJiee HU3KOM SITACTUYHOCTHIO

31. IlpupoaHblii KayuyK MHA4Y€ HA3bIBAIOT:
a) OyTaJMEeHOBBIM;

0) M30MPEHOBBIM;

B) IUBUHWIOBBIM;

I') XJIOPOIIPEHOBBIM

32. [Tonmumepsl 00pa3yrOTCs B pe3yabTaTe peakluii:
a) NOJUMEPHU3ALMH U MOJIUKOHAECHCAIUH;

0) U3oMepu3alnU U THAPOTCHU3AIUY;

B) U30MEpU3ALUHU U THpaTalUH;

I) TUApaTaliy U TUAPOJIN3a

33. BOJIOKHO KampoH SIBISETCA:
a) areTaTHBIM;
0) nonmdGupHEIM;
B) MIOJIMAMUIHBIM;
I') HaTypaJIbHbIM

34. TIpupoaHbie BBICOKOMOJIEKYIISIPHBIC COSTMHEHUS TTOTUTICIITH B 00pa3yIOTCsl U3 aMUHOKHUCIIOT B
pe3yJbTaTe peaKiuu:

a) TIOJIMKOHICHCAIIUH;

0) rugparamuy;

B) TUPOJIN3a;

T') OJIUMEPHU3aALUU

35. CBoiicTBO MaTepuaia U3MeHATh popmy 0e3 pa3pylieHHs Mo 1eHCTBHEM CPAaBHUTEIBHO
HEeOOJIBIIION BHEITHEW CHITBI M BO3BPAIIATh TIEPBOHAYAIBHYIO ()OPMY TIOCIE MTPEKPAIICHUS TEHCTBHS
BHEIIIHUX CHJI Ha3bIBAETCS:

a) TEpMOPEaKTUBHOCTHIO;

0) PIMaCTUYHOCTHIO;

B) IJIACTUYHOCTBIO;

I') TEPMOIIJIACTUYHOCTHIO

36. Kakoe ucxoiHOE CHIPHE JIEKUT B OCHOBE MOTYyYEHHUS HICKYCCTBEHHOTO BOJIOKHA!
a) STUJIOBBIN CIIUPT;

0) KAMEHHOYTOJIbHASI CMOJIA;

B) M30IPEH;

T) LEJUTI0NI03a

37. Tlonumep (cMoia), SIBISIONINIICS OCHOBOW TIAaCTMACCHI KapOOJIHT,
a) TUTAaCTUYHBIH;

0) DITaCTUYHBIIA;

B) TEpPMOILIACTUYHBIII;

T') TEPMOPEAKTUBHBIH

38. K npupoiHbIM noJIuMepaM HE OTHOCUTCS:
a) Kpaxmai;

0) OenoK;

B) IIEJUTIOJIO3Q;

) OyTalMCHOBBIN KayuyK
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39. Kakoii reomeTprudeckoit opmMoii MakpoMOJIEKyJT 00J1aAat0T TEPMOIIJIACTUYHbIE TOTUMEPHI:
a) pa3BETBJICHHOI; 0) MPOCTPAHCTBEHHOM; B) TMHEHHOM; T') 00BEMHOMU

1. CuHTEeTHYECKHE KaydyKH MOJYy4YaloT B pe3ybTaTe PEAKIIUHU:
a) MOJIMMEPU3aLINN;

0) MOJIMKOHCHCAITUY;

B) MU30MEpHU3AIIIHN;

') TUAPOTEeHU3AITN

40. Kakue BelecTBa MpUMEHSIOTCA U1 MOJIy4eHus (heHon(opManbIeruJHOi CMOJIBI:
1) C6H50OH; 2) H-C=0; 3) C2H50H; 4) (C5H8)n; 5) CH3 — COOH; 6) C6H6;

H
a)lwu3;
0)1u?2;
B)4uSs;
r)51u6

41. Yem omiinyaetcs peakuys NOJIMMEPU3AIK OT peaKLUy OJUKOHACHCAlUU:
a) B peaklyy NOJUMEPU3ANK 00pazyeTcs Hapsay ¢ BBICOKOMOJEKYISPHBIM COETUHEHUEM U
HU3KOMOJIEKYJISIPHOE;
0) B peakIuu MOJUKOH/ICHCAIINN 00pa3yeTcs TOIbKO BHICOKOMOJICKYISIPHOE COCTUHEHUE;
B) B pEaKLMH MTOJIMMEPHU3ALUN 00pa3yeTcsl TONbKO HU3KOMOJIEKYISIPHOE COEIUHEHUE;
T') B peaKkuu MOJMKOHICHCAIIUH, HapsAy C BBICOKOMOJIEKYJIAPHBIM, 00pa3yercs u
HU3KOMOJIEKYJISIPHOE COEMHEHNE

42. Kakyro reoMeTpuyeckyro (GopMy MaKpOMOJIEKYJ HMEET IEJUTI0II03a:
a) TUHEIHYIO;
0) pa3BETBICHHYIO;
B) IPOCTPAHCTBEHHYIO;
r') 00bEMHYIO

43. KonnuecTBEHHBIN COCTAB HATYpaJIbHOTO KayuyKa OTBEUYaeT (popmyIe:
a) (C3He)n;

0) (CsHs)n;

B) (CsH1005)n;

1) (C2Ha)n

44. Kakoe u3 ypaBHEHUH peaKIuii OTpa)kaeT MOTy4YEeHHE MOJUIPOIHIICHA:
a)NCH2 =CH — (- CH2—-CH - )

| Cl Cl
6) "CHs—~CH=CH-CH3s — (-CH—CH -)x

CHs CHs
B)NCH,=C-CH=CH;—(-CH2-C=CH-CHz2-)»

Cl Cl
r)nCH=CH-CHz— (-CH2—-CH - ),

| CH;s
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45.1TpeBpanieHne Kaydyka B pe3uHy Py HarpeBaHUM €ro ¢ CEpON Ha3bIBACTCS
a) moJIMMepHU3aluei;

0) MOJTMKOHCHCAITUEH;

B) TUpaTaluen;

T') ByJKaHHU3alUCH

46. BoJIOKHO J1aBCaH SIBIISICTCS
a) aleTaTHBIM;

0) HaTypaJIbHBIM;

B) MOJMAMHUIHBIM;

T') MOAUIGUPHBIM

47. CBOWCTBO MaTepHalla MHOTOKPATHO U3MEHATh (POPMY B HATPETOM COCTOSTHUM U COXPAHSTh €€
1I0CJIE OXJIAXKACHUS Ha3bIBACTCS:

a) TepMOILJIACTUYHOCTHIO;

0) TEpMOPEAKTUBHOCTHIO;

B) 3J1aCTUYHOCTBIO;

T') JJACTUYHOCTHIO

48 Kaydyku CTepeoperysipHOTO CTPOCHHS, B OTIMYHE OT Kay4YyKOB HECTEPEOPETYIISIPHOTO CTPOCHUS,
00J1a1aroT:

a) 06osiee BHICOKOM 3JIaCTUYHOCTBIO M H3HOCOCTOMKOCTHIO;

0) 6oJiee BBICOKOW TEPMOCTOUKOCTBIO M AJIEKTPOIPOBOTHOCTHIO;

B) 00Jiee BEICOKOU TIACTUYHOCTHIO;

r) 00Jiee BBICOKOW XMMHUYECKOIH aKTUBHOCTBIO

49. Kakyro reoMeTpruueckyto popMy MakpoMOJIEKYJ IPUOOPETAIOT TEPMOPEAKTHUBHBIE ITOJIUMEPHI
M0CJI€ OJTHOKPATHOTO HATPEBAHUS M OXJIAXKICHUS:

a) TUHEIHYIO;

0) 00BEMHYIO;

B) IPOCTPAHCTBEHHYIO;

T') pa3BETBICHHYIO

50. Uem oTiiMyaroTCs IO CBOIMCTBAM ChIPOM KayuyyK U pe3HHA:
a) Kaydyk 0oJiee TepMOCTOEK;

0) pe3uHa JIy4ilie pacTBOPsIETCS B OCH3UHE,

B) pe3uHa 0oJjiee 1acTUYHA U JIy4llle pacTBOpseTCs B OCH3UHE;
) pe3uHa 60Jee TePMOCTONKA U HE PACTBOPSIETCS] B OCH3UHE

51. Cpenu nepedrcieHHbIX YpaBHEHU BBIOEpUTE YpaBHEHHE PEaKUU MOIMKOHIEHCAI[UH:
a) NCeH1206 — (CsH1005)n + NH20
CHs

6)NCH3;—-C=CH2—> (-C—-CH2-)n

CHs3 CHs
B) NCH3—~ CH=CH-CHz;— (-CH-CH - ),

| CHs CHs
r) NCH2 =CHz — (- CH2—-CHz - )n

52. Yem OTJIMYAETCS UCKYCCTBEHHOE BOJIOKHO OT CHHTETUYECKOTO:
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a) JUTsl CO3JJaHUS UICKYCCTBEHHOT'O BOJIOKHA MCHOJIB3YETCs MPUPOAHBIN MOJIUMED, a ISl CO3JaHMUs
CUHTETUYECKOI'0 BOJIOKHA — CHHTETHYECKUH;

0) 11 co3qaHusi 00OMX BHIOB BOJIOKOH MCIIONIB3YIOT MPUPOAHBIE MTOJIUMEPHL, PA3INYUe TOIBKO B
XUMHU3ME;

B) /715l CO3/1aHus 000MX BHUIOB BOJIOKOH HMCIOJIB3YIOT CHHTETHUYECKHE TTOTUMEPHI, pa3iinine TOJIbKO B
XUMU3ME;

T) JUIsl CO3JJaHUs] CHHTETUYECKOTO BOJIOKHA HCIIOJIb3YETCS PUPOIHBIN MOJIMMED, a JJISl CO3/1aHUs
MCKYCCTBEHHOT'O BOJIOKHA — CHHTETUYECKUIA;

53. K kakomy THITy XUMHYECKHUX PEaKIMii OTHOCUTCS PEaKlUs BYJIKAHU3AIUU KaydyKa:
a) pa3JIOKEHUS,;

0) 3amenieHus;

B) 0OMEHa; T') COCTMHCHHS

54. Cpenu nepeuuciieHHbIX TIACTMACC BRIOEPUTE T€, KOTOPBIC SBISIFOTCS (DEHOTITACTAMH:
a) TETUHAKC, CTEKJIOILIACT, KapOOJIHUT;

0) MOJIUATHIICH, MTOJUIPOIUIICH, TE(JIOH;

B) TIOJIMMETHIIMETaKPHIIAT, IIOJTUCTUPOI;

T') TOJTMBUHUIXJIOPH/I, TOJTUTIPONHUIICH, Te(IOH

55. BOJIOKHO HUTPOH SIBIISIETCS:

a) UICKYCCTBEHHBIM;

0) HATypaJIbHBIM;

B) CHHTETUYECKUM;

T') alleTaTHBIM

56. CriocoO60oM ToTydeHUs] TEPMOPEAKTUBHBIX ITOJIMMEPOB SIBIISICTCS PEAKIIHSI:
a) MOJIMMEPHU3aLINY;

0) raJloreHMpOBaHUS;

B) H30MEpHU3allNH;

T') IOJINKOHJIEHCAIIUH

[TPUMEPHLIN TTIEPEYEHB BOITPOCOB K DK3AMEHY

. Kpucrannuueckue u amopdHbIE MOTHUMEPHI

. HagmonekynsipHas CTpyKTypa KpUCTAUIMYECKHUX MTOJTUMEPOB

. HagmonekynsapHas cTpykTypa aMOppHBIX TTOTUMEPOB

. Ou3UYeCcKre COCTOSIHUS aMOP(HBIX TTOJIUMEPOB

. [loHsTHE O penakcanuu NOJIUMEPOB

. TepmoMexaHUYECKHIT METO UCCIAEAOBAHUS TTOJIMMEPOB

. TepMOMeEXaHUYECKUE KPUBBIE

. CTexmoo0Opa3Hoe COCTOSTHUE TTOJTMMEPOB

. CTpyKTYpHO€ U MEXaHUYECKOE CTEKJIOBAHUE MTOJIUMEPOB

. @aKTOPHI, BIUSIONINE HA TEMIIEPATYPY CTEKIOBAHUS

. Bernyxxaennast snactuueckas geopmaiiis B HoIuMepax

. BeICOKORTaCTHYECKOE COCTOSTHUE TTOJTMMEPOB

. Ilpupona snacTuyHOCTH

. PemakcammonHbIe SBI€HUS B BEICOKOIACTHYECKOM COCTOSHHUHT
. BsA3koTekydee COCTOsIHUE MOJTMMEPOB

. ®aKTOPHI, BIUSIONIME HA TEMIIEPATYPY TEKYUECTH MOJIUMEPOB
. CyIIIHOCTh BA3KOCTHU MOJIUMEPOB

. 3aKOHBI TEUCHUSI TTOJTUMEPOB

. MexaHu3m Te4eHus MOJIMMEPOB

. BeicokonnacTuueckue sBICHUS MPU TCUCHUH TTOJIMMEPOB

O 00 1IN DN B W~

N M= = = = = = e e e
SOOI NP WN—=O
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21.
22.
23.
24.
25.
26.
27.
28.
29.

MexaHnyeckast IpOYHOCTD U IOJITOBEYHOCTD ITOJIMMEPOB

MexaHu3M pa3pylIeHus MOJIMMEPOB B CTEKII000pa3HOM COCTOSIHUN
MexaHnu3M pa3pynieHus MOIMMEPOB B BBICOKOJIACTHYECKOM COCTOSIHUM
PacTBOpBI BBICOKOMOJIEKYIISIPHBIX COCIMHEHUI

PacTBOpBI BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN

HaGyxanue u pacTBopeHHEe OJIMMEPOB

Konuennus napameTrpa pacTBOPUMOCTH

[TnacTudukanys noIMMepoB

[IpaBuno XKypkosa u Kapruna-MaauHckoro

BOl'[pOCLI JJIA JK3aMEHa:
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. Kpucranmnuueckue nu amopdHbIe MOTUMEPHI

. HanmonekynsipHast cTpyKTypa KpUCTALTUYECKUX TTOJIMMEPOB
. Hammonexymsipaast ctpykTypa aMOp@GHBIX OJTUMEPOB

. Du3HYECKUe COCTOSIHHSI aMOP(HBIX ITOJTMMEPOB

. [lonsTue 0 penakcaluu NoJIMMEPOB

. TepMoMeXaHUYECKUIT METO UCCIAEAOBAHUS TTOJIMMEPOB

. TepmomexaHuyecKre KpUBbIe

. Crexsioo0pa3HO€ COCTOSIHUE MOJIMMEPOB

. CTpyKTypHO€ U MEXaHUYECKOE CTEKJIOBAHUE MIOJIUMEPOB

. ®aKTOpBI, BIHAIOLIUE HA TEMIIEPATYPY CTEKJIOBAHMS

. BeiHyXIeHHas anactrueckas nedopMarus B moJuMepax

. BbIcokoaacTnyeckoe cocTosTHIE MOJTUMEPOB

. [Ipupona smactTuaHOCTH

. PeHaKcaHI/IOHHbIe SABJICHUSA B BBICOKOJ3JIACTUYCCKOM COCTOSHHUU

. BsizkoTekyuee cocTosHUE MOJTMMEPOB

. ®aKTOpBI, BIMAIOLINE HA TEMIIEPATYPY TEKYYECTH IOJIUMEPOB

. CyIIHOCTh BSI3KOCTH TIOTTUMEPOB

. 3aKOHEBI TEUYECHU IMOJINMCPOB

. MexaHu3M TeueHUs MOJIMMEPOB

. BEICOKO3IacTHYECKHE SIBIIEHUS IIpru TCYCHUHU ITOJIUMCPOB

. Mexanuueckas IpOYHOCTh U IOJITOBEYHOCTh IMOJIMMEPOB

. MexaHu3M pa3pylieHus MOJIMMEPOB B CTEKIO00Pa3HOM COCTOSIHUHT
. MexaHu3Mm paspyiieHus: IOJTMMEPOB B BEICOKOAIACTUIECKOM COCTOSTHUU
. PacTBOpBI BBICOKOMOJIEKYIISIPHBIX COCIMHEHHUN

. PacTBOpBI BBICOKOMOJNIEKYISPHBIX COSTUHEHHMA

. HaOyxanwue u pacTBOpeHUE MOJIUMEPOB

OK3aMCHY AOITYCKAarOTCA CTYACHTHI, BBIIIOJTHUBIINE BCC q)OpMBI TEKYILICTO KOHTPOJIA. HpI/I caaye

DK3aM€Ha CTYJEHT IIOJy4YaeT JBa BOIPOCAa U3 IEpPEYHs, NPUBEICHHOTO BbIIIE. BpeMs MmOAroTOBKH
CTYZ€HTa K YCTHOMY OTBETY Ha BOIPOCHI — 10 30 MUH
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Pabouass mporpamMMa aucHMIUIMHBI «DHU3MKAa TOJMMEPOB» COCTaBJI€HA B COOTBETCTBHH C
tpeboBanusimu PI'OC BO mno nHampasneHuto mnoarotoBku 03.03.02 ®usuka, yTBEpKICHHOTO
npuka3zoM MuHHCTEpCTBa 00pa3oBanus U Hayku Poccutickoit @eneparum ot « 07 » aBrycra 2020 .
Ne 981.

[Iporpammy coctaBmi: K.h-M.H., nonieHT kadeapol «Pusnkay Toprixoesa 3. C.

[Iporpamma o00pena Ha 3acenannu Kadeapsl «Pu3nKar»
[Tpotokon Ne 11 ot «27» anpens 2026 roxa.

[Iporpamma o06pena Y4eOHO-METOAMYECKOH KOMHUCCHEN (U3UKO-MaTeMaTHYECKOTo (haKyabTeTa
[TpoTokois Ne 6 ot «28» anpenst 2026 rona.
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CBeleHHsi 0 mepeyTBep:;KIeHHMH MPOrpaMMbl HA O4YepelIHON Y4eOHbI roJ M perucTpanun
H3MeHEeHU

VueOHsblit Pemenue BueceHHnble U3MEHEHUS Ilonnucek 3as.

roj Kadeapsl Kadeapou
(Ne mporokoa, 1ata)
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