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1. IEJIM Y1 3AJIAYM TUCTUTLINHEI

esin 0cBOCHUSA TUCHUIIHHBI (MOYJIA):

3HAKOMCTBO CTYACHTOB C COBPEMCHHLIMU MPECACTABIICHUAMHA O CBOMCTBaX
BBICOKOMOJICKYJIAPHBIX COGIII/IHCHI/If/'I, HX CTPOCHHHU U MPAKTUICCKOM HUCITIOJIb30BAHUH.

3agaun:

1. PaccmoTpenue (ha3oBo-arperaTHbIX COCTOSIHUN B MOJIMMEpax (paciuiaB, pacTBoOp,
KpUCTAJLJI, TeJlb, KUAKUM KpUCTa);

2. AHanu3 CBSI3U «CTPYKTYpa — CBOMCTBO» B IOJIMMEPAX Ha MAaKPO- U MUKPOYPOBHSX;

3. PaccMoTpeHue CTpyKTYpHOI 00yCIIOBIEHHOCTH MEXaHUYECKUX, TUPPY3MOHHBIX,
TEIUIOBBIX, ONITUYECKUX U APYIMX CBOWUCTB MOJIMMEPOB;

4. 3HaKOMCTBO C COBPEMEHHBIMU METOJIAMHU U3YyUEHUS CTPYKTYPBI U CBOMCTB IOJIMMEPOB;

5. O6cykxaeHne TeHICHIMI 1 HAaIPaBJICHUH B 00JaCTH CO3/IaHMsI CBEPXBBICOKOIPOUHBIX
HOJMMEPHBIX BOJIOKOH, IIOJIMMEPHBIX CBETOBOJIOB, MOJICKYJISIPHBIX KOMIIO3UTOB, IIOJMMEPHBIX
MeMOpaH | Jip.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OOII
Hukn (pasznen) OIl: b1.B
TpeGoBanus K npeaABapuTeIbHOI MOATOTOBKE 00y4ar0Ierocs:

BrIcOKOMOIEKYIISIpHBIE COETMHEHUS
Hcropust XMMUM U €CTECTBEHHBIX HAYK
Konnounnasa xumus
Hayuno-uccnenoBarenbckas pabora
Kpucrannoxumus

N36panHbie TaBbl PU3NIECKON XUMHUU
dusnyeckas XuMust

XHAMHYECKask TEXHOJIOTUs
Oprannueckasi XUMUst

HNHOoCTpaHHBIN A3BIK

Heoprannueckas xumus

JAucuMmimHbl (MOAYJIM) M NPAKTHKH, 1JI1 KOTOPbIX OCBOEHHME JAHHOW JUCIHIIJIMHBI
(MoayJis1) He00X0AMMO KaK NMpeAlecTBYIIee:

Tepmuueckuil aHanus
Hayuno-uccienoBarenbckas pabora
Kynonomenpus u BogpTaMIepoOMeETpuUs
Ilemarornyeckas mpakTHKa

[IpennumioMHas npaxkTuka
3. OFBEM JIUCHHUIIVIMHBI

O01mAas TPyI0eMKOCTh 2 3ET
YacoB 1o yueOHOMY IIaHy 72
B TOM 4HcJIe:

AyJIUTOPHBIC 3aHSTHUS 39
camMocCTosITelIbHas paboTa 23

4. INIAHUPYEMBIE PE3YJIBTATBI OBYYEHUS 110 JUCHUIIINHE,
COOTHECEHHBIE C INTAHUPYEMBIMHU PE3YJIbTATAMU OCBOEHUASA
OBPA3OBATEJIBHOM ITPOI'PAMMBbBI

[TK-1.1: [Tnanupyet oTaeNbHBIE CTAIUU UCCIEAOBAHUS MIPH HaTu4uu obmiero miuana HUP



[TK-1.2: Beibupaet TeXHUYECKHE CPEICTBA K METOIbI HCTIBITAHUN (M3 HA0Opa UMEIOIITHXCS)
JUISL pelIEeHUs OCTaBJIeHHbIX 3an1ad HAP

I1K-1.3: 'oTOBUAT OOBEKTHI UCCIIENOBAHUS
[1K-2.1: [IpoBOAXT MEPBUYHBINA NOUCK UHPOPMALIUH 110 3alaHHON TeMaTHKe (B T.4., C
UCIIOJIb30BAaHUEM MTATEHTHBIX 0a3 JaHHBIX )

[1K-2.2: Ananusupyet u 0000-111aeT pe3yabTaThl IATEHTHOTO IMOMCKA 110 TEMATHKE IMPOCKTa
B BBIOPAHHOM 00JIACTU XUMUHU (XUMHUYECKON TEXHO-JIOTHH)

5. BUJbI KOHTPOJIA

Buael KOHTpOJIS B ceMecTpax:

3a4eThI | 9

6. A3BIK IIPEIIOJJABAHUA

SI3BIK TpenogaBaHus: pyCcCKUi.

7. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJIA)

Kon HanmeHnoBaHue pa3jeiioB u Bup Cemectp | YacoB | Ucrtou- | Ilpumeuan-
3aHAT. TeM 3ansatua | / Kype HHUKH ue

Paznen 1. BBEJIEHUE

1.1 |Hcropuyeckuii 3KCKypc MO Jlex 9 1
npobaeme popMupoBaHus
CPaBHUTEILHO MOJIOJION HAYKH O
nosmmmepax. OCHOBHBIE 3TAITbI
pa3BUTHS HAYKH O MTOJIUMEpax.

Paznen 2. BBITAIOIIIMECA
YYEHBIE-TTOJIMMEPIIVKA U
NX BKJIAJI B HAYKY O
I[MTOJIMMEPAX

2.1 |I'epman lltaynunrep —naypear Jlex 9 1
HoGenesckoii npemun u
OCHOBOIIOJIOKHUK HAYKH O
nonumepax. Cunres Kaposepcom
Ha ¢pupme «/{rornon»
HOJIMAaMHUJIOB, TOJUA(PHUPOB U JP.
CUHTETHYECKUX ITOJINMEPOB.
OtkpeiTue Yorconom u Kpukom
neorno cniupanu [JHK. Cunres
IMurnepom u Harroit
CTEPEOPETYISPHBIX ITOJIUMEPOB.
Bxnag poccHiCKUX y4EHBIX
(Anexcanapos A.I1., XKypkos
C.H., Ko6exo ILII., Kaprun B.A.,
Bonskenmreiin M.B., Kopmax
B.B. u 1p.) B pa3BuTHE HAyKH O
MOJIUMEpPAX.

Paznen 3. OBIME CBEJAEHU A
O
BBICOKOMOJIEKYJISAPHBIX
COEJIMHEHUAX




3.1

PaccmatpuBaroTcst 0COOCHHOCTH
HOJIMMEPHOTO COCTOSTHUS
BerecTra. Jlaercs
KJaccu(UKaIus MoJIMMEpOB.

Jlek

Paznen 4. XUMHWYECKOE U
OUSNYECKOE CTPOEHUE
INOJIMMEPOB

4.1

PaccmarpuBaercs ctpoeHue
MOJIMMEPOB C XUMUYECKOU U
($u3nUecKoil TOYEK 3peHHUSI.
Ananuzupyercs puzndeckoe
CTPOEHHUE Ha MOJIEKYJISIPHOM U
HAJMOJIEKYJIIPHOM YPOBHSIX.
Oco0oe mecTo yaensercs
pPacCMOTPEHUIO
OPUEHTHPOBAHHOI'O COCTOSTHUS
HOJIMMEPOB.

Jlek

Pazgen 5. DA3OBBIE
COCTOSAHUA U TTEPEXO/1bI
B IIOJIMMEPAX

5.1

Pa3Huna mexxy arperaTHbIM u
(ha30BBIM COCTOSIHUSIMHU.
Kpucrannu3zamus u niaBieHue,
KaK OCHOBHBIE (Da30BbIe
COCTOSIHUS B IIOJIUMEPAX.
CrexoBaHuE MOTUMEPOB.
Du3NYECKUE COCTOSHUS
aMOp(HBIX MOJTUMEPOB.
MexaHnueckast IPOYHOCTh U
pa3pylieHIe IOJUMEDPOB.

Jlek

Paznen 6. PACTBOPHI U TEJIN
I[TOJIMMEPOB

6.1

HcTruHHBIE pacTBOPHI U
KOJJIOMHBIE cucTeMBbI. Da3oBoe
paBHOBECHE CUCTEMBI MOJTUMEP-
pactBopuTelb. CTyIHH WM TelIN
MOJIMMEPOB.
TepmoIMHaMHYECKOE KaueCTBO
pacTtBopUTEINS. Y paBHEHUE
COCTOSIHUS TTOJIMMEPA B paCTBOPE.
Pasz0aBnennsbie u
KOHILIEHTPUPOBAHHBIE PACTBOPHI
nosuMepos. [Inactudukanus
MTOJIMMEPOB.

Jlex

Paznen 7. DUUBNYECKUE
METO/bl U3YUEHUM A
ITOJIMMEPOB




7.1

CHnekTpoCKOMMYECKUE METOIBI,
KaK METO/bI, OCHOBAaHHEIC Ha
B3aMMOICHCTBUHU
3JIEKTPOMArHUTHOTO U3JIy4EHUS C
BemecTBOM. OCHOBEI METOJIOB
ONTHUYECKOU CIIEKTPOCKOIHH,
PaarOCIEKTPOCKOIIHH,
PEHTTEHOCTPYKTYPHOI'O aHAJIN3a
U Macc-CIIEKTPOMETPHUH.

Jlek

Paznen 8. AKTYAJIBHBIE
[TPOBJIEMbI ®U3NYECKOI
XNUMHH ITOJIUMEPOB

8.1

Hcnons3oBanue MeTona reiib-
(bopMoBaHus 11 CO3aHUs
CBEPXBBICOKOIIPOYHBIX BOJIOKOH
n3 CBMIID. Jlpyrue Buibt
BBICOKOIIPOYHBIX BOJIOKOH.
CynpamonekynspHast XMMUs U
CYIPaMOJIEKyJISIPHbIE TIOJIMMEPBHI.
[TonnMepHbIe KUAKUE KPUCTAILIIBI
U UX IPUMEHEHHUE.
Hcnons3oBanne NOJIMMEPHBIX
CBETOBO/IOB B BOJIOKOHHOI
orntuke. [Tonumeps! B MeuIHE.
3eneHasi XUMUS U OJIUMEPHI.

Jlex

Pazgen 9. XUMUWYECKOE U
OU3NYECKOE CTPOEHUE
ITIOJIMMEPOB

9.1

HccnenoBanmue XuMU4eCKOro
cocTasa noinumMepoB merogom MK
CHEKTPOCKOIUU

JIao

Pasznen 10. DA3OBLBIE
COCTOSAHUSA U TIEPEXO/1bI
B ITIOJINMEPAX

10.1

KonnuecTBeHHOE onpeneneHue
coJiepKaHusl KapOOHMIIbHBIX
TPYIIII B IIOJIUDTUIEHE METOIOM
WK cniexkrpockonuu

BIET

Pazgen 11. PACTBOPbBI U T'EJIN
ITOJIMMEPOB

111

Uccnenosanue
CYNPaMOJIEKYJISIPHBIX CUCTEM
meroaom JICP (ompenenenue
pa3MepoB YACTHII)

BIET

Paznen 12. DUSNUYECKUE
METO/bI U3YUEHUW A
ITOJIMMEPOB

121

Onpenenenne pazmepa u
KOHICHTPAINX YaCTHUI]
HaMoJHUTEJICH B MOJIMMEPHBIX
KOMIIO3UTaX;

BIET

14

Paznen 13. BBIJIAIOIIMECA
YUYEHBIE-ITOJIUMEPIINKA U
NX BKJIAJI BHAYKY O
ITOJIMMEPAX




131

I'epman tayaunrep — naypear
HobeneBckoit mpemun n
OCHOBOIIOJIOKHUK HAYKH O
nosmMepax. Cunres Kaposepcom
Ha pupme «/{romon»
MOJINAMUJIOB, TOIUAI(YUPOB U JIp.
CUHTETUYECKUX ITOJIUMEPOB.
OtkpsiTue Yorconom u Kpukom
neoriHou criupanu JIHK. Cunres
[urnepom u Hatroit
CTepEOpEryIsIPHBIX TOJUMEPOB.
Bxnan poccuicKux y4eHbIX
(Anexkcangpos A.Il., Kypkos
C.H., Ko6eko ILII., Kaprun B.A.,
Bounbkenmreitn M.B., Kopiak
B.B. u 1p.) B pazBuTHE HAYKH O
IoJINMeEpax.

Paznen 14. OBLIWE
CBEJEHUSA O
BBICOKOMOJIEKYJIAPHBIX
COEAVMHEHUAX

141

PaccmarpuBaroTcs 0cOOEHHOCTH
MTOJITMMEPHOTO COCTOSTHHSI
BeniecTBa. Jlaercs
KJ1accu(PUKaIus MOJMMEPOB.

Pazgen 15. XUMMWYECKOE U
OU3NYECKOE CTPOEHUE
ITIOJIMMEPOB

15.1

PaccmatpuBaercs ctpoeHue
MOJIMMEPOB C XUMUYECKOU U
¢bu3nveckoil Touek 3peHusl.
Ananuzupyertcs pu3nveckoe
CTPOEHHE Ha MOJIEKYJISIPHOM U
HAJMOJIEKYJIIPHOM YPOBHSIX.
Ocoboe mecTo ynensercs
PaccMOTPEHHIO
OPUEHTUPOBAHHOTO COCTOSIHUS
MTOJINMEPOB.

Pasznen 16. DA30BLBIE
COCTOSAHUA U TIEPEXO/IbI B
TTIOJIMMEPAX

16.1

Pasnuna mexy arperatHbIM U
(ha30BBIM COCTOSIHUSIMHU.
Kpucrannuzanus u miasieHue,
KaK OCHOBHBbIE (Da30BbIe
COCTOSIHUS B IOJTUMEPAX.
CreksioBaHME OJUMEPOB.
DuU3nYeCKUE COCTOSHUSA
aMOp(HBIX MTOJTUMEPOB.
Mexannueckasi IpOYHOCTh U
paspylieHue IoJIUMEPOB.

Paznen 17. PACTBOPBI U TEJIN
I[TOJIMMEPOB




171

HctunHbBIC pacTBOPHI U Cp 9 4
KOJUIOMIHbIE cucTeMbl. Da3zoBoe
paBHOBECHE CHCTEMBI ITOJIUMEP-
pactBopuTtenb. CTyIHU WIH TeITU
MIOJINMEPOB.
TepMonrHaMuyeckoe Ka4ecTBO
pacTtBopUTEIs. Y paBHEHUE
COCTOSIHUS TTOJIMMEPA B PACTBOPE.
Paz6aBieHubIc 1
KOHIEHTPHUPOBAHHBIE PACTBOPHI
nosniuMepoB. [Inactudukanus
MTOJINMEPOB.

Paznen 18. DUSNYECKUE
METO/IbI U3YUEHMA
[TOJIMMEPOB

18.1

CHeKTpOCKOMMYECKUE METO/IBI, Cp 9 4
KaK METO/Ibl, OCHOBaHHBIC Ha
B3aUMO/ICVCTBUH
ANEKTPOMArHUTHOTO U3TYUYCHHUS C
BeriecTBOM. OCHOBBI METOJIOB
ONTUYECKOU CIIEKTPOCKOIINH,
pannoCIeKTPOCKOIINH,
PEHTTEHOCTPYKTYPHOIO aHalIn3a
1 MacC-CIEeKTPOMETPHUHU.

Paznen 19. AKTYAJIBHBIE
I[TPOBJIEMbI ®PU3NYECKOU
XNUMHH ITOJIMMEPOB

191

Hcnosnp3oBanue MeTona rejib- Cp 9 2
(dhopMoBaHUs IS CO3AAHUS
CBEPXBBICOKOIIPOYHBIX BOJIOKOH
n3 CBMIID. Jlpyrue Bubt
BBICOKOITPOYHBIX BOJIOKOH.
CynpamMounekymnspHas XUMHS U
CYIIPaMOJICKYJIIPHBIC MTOJTUMEPHI.
[TosmmMepHBIe KUIKHE KPUCTAILTBI
Y UX IPUMEHEHHE.
Hcnonb30BaHne MOTMMEPHBIX
CBETOBOJIOB B BOJIOKOHHOM
orrtuke. [lomuMephl B MeTUITMHE.
3eneHast XUMUS | TIOJTUMEPHI.

Paznen 20. 3aver mo kypcy
"CtpyKTypa 1 cBOHCTBa
IOJINMEPOB"

20.1

3a4er 1o Kypey 3auér 9 0

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

* TpaJULIMOHHbBIE (PpOHTANIbHAS JIEKIUS, pEIICHNE YITPaKHEHUN),

* nH(opMalMOHHBIE (TIOKA3 Mpe3eHTaIuH),

* TEXHOJIOTUS HCCIIE0BATENbCKOM IEeATENFHOCTH (XMMUYECKHI SKCIIEPUMEHT),
* TEXHOJIOTUS] MOAYJIBHOTO U OJI0YHO-MOAYJIBHOTO 00yUeHus,

* 3[0pOBbECOEpEraroe TEXHOIOTHH.

Cnucoxk 00pa3oBaTe/ibHbIX TEXHOJIOTH




1 |UrpoBbie TEXHOIOTUHU

JluckyccroHHble TeXHONIOTHH ((hopyM, CUMIIO3UYM, Je0aThl, aKBapuyMHasl TUCKYCCHS,
naHeJIbHast JUCKYCCHSI, KPYTJIbIA CTO, (PaCHIUTHPOBAHHAS H T.JI.)

3 | Muadopmanmonnsie (IuppoBHIE) TEXHOIOTUI

4 | AKTUBHOE CllyllIaHHE

5 TexHomorun Pa3BUTHA KPUTHYECKOT'O MBINIJICHUSA

MeTo/1b1 TpyHIIOBOTo peleHus TBOpUecKuX 3aaau (metof Jdenbdu, meroa 6—6, metox

7 |Tloprdommo

8 | Tpenunr

8. OHEHOYHBIE MATEPHAJIBI JI5S1 IIPOBEEHUA TEKYIIEA A
INPOMEXYTOYHOU ATTECTALIUA

8.1. OueHouHble MaTepHAJIbI IJIS1 IPOBEJACHUS TEKYyLeH aTTecTaluu

B Ilpunoxenue
[IpuMepHBIii IepeyeHb BOIIPOCOB ULl MOJATOTOBKH K 3a4€Ty

1. HazoBuTE y4eHbIX, BHECUIMX ONPEACIAIOIINN BKIIaJ B pa3BUTHE HAYKH O
nonumepax. Koria okoHuaTensHO chopMUpoOBaiach HayKa O momMepax?

2. HazoBuTE OCHOBHBIE HAayUHBIE LIKOJIBI 10 IOJUMEPAM.

3. JaiTe xnaccuuUKauo MOJIUMEPOB.

4. HazoBuTe y4eHbIX-TIOJIMMEPILUKOB SBIIAIOLIMXCS JJaypeatamu HoOeneBckoit mpemuu.

5. JlaiiTe kmaccu(ukanuio OCHOBHBIX CTPYKTYPHBIX YPOBHEH B moimmepax. Yto Takoe
CYIpaMoJIEKYJIIPHbIE IOJIUMEPBI.

6. HazoBure ayutoTpornHsie (opMbl yriiepoaa.

7. JaiiTe mpuMep peryisipHbIX U CTEPEOPETYISIPHBIX MTOJIMMEPOB.

8. B uem oTiinune NOHATHS «KOH(UTYpaLusa» U «KOH(POpMALHD) TOJIUMEPOB?

9. [Toyemy BBOAMTCS OHATHE CPETHEN MOJIEKYIISIPHOI Macchl moumepa? Uto takoe
HOJIMUCIIEPCHOCTD Iosiumepa’?

10. [laiiTe nepapxuueckue ypoBHH KOH(POPMAIIMOHHOTO COCTOSTHHUSL.

11. [laiiTe onpeneneHne T€pMOIMHAMUUYECKON U KUHETUYECKOI TMOKOCTH MOJTMMEPHBIX
LENeH.

12. Yto Takoe KOHTypHas JuIMHa noauMepHoi nenu? Kakumu napamerpamu
XapaKTEepU3YIOTCS pa3Mepbl MAKpOMOJIEKYJI?

13. Ha3zoBuTe METOIBI OIIPENEICHHS MOJIEKYIISIPHON MacChl IIOJUMEDA.

14. Yem MOEKYIIPHOE CTPOEHUE MOIMMEPOB OTIIMYAETCS OT HAJAMOJIEKYJIIPHOTO
CTpoeHUS?

15. JlaiiTe onpeneneHue Kpucrauinieckoro u amopgHoro noiaumepa. Kak onpeaenuts
CTENEHb KPUCTAUIMYHOCTH TIoJIuMepa’?

16. Kak ycrpoeHa kpuctauinyeckas (aza moauMepoB?

17. Yem OTIIMYArOTCS KPUCTAJUIMTHI HA CKIAAYATHIX LEMSIX OT KPUCTAIUIUTOB Ha
BBINPAMIIEHHBIX LensIx. UTo Takoe namens?

18. CdeponuTsl, IEHIPUTHI, CTPYKTYpa IHUII-Ke6a0?

19. HagmonekynsapHoe CTpOEHUE OPUEHTUPOBAHHBIX MOJIMMEPOB. Mukpohubpuiia u
OOJIBIION TTIEpHO/I.

20. Ctpoenue amopdHBIX 001acTell OpUEHTHUPOBAHHBIX MTOJIUMEPOB.

21. B uyeM pa3znuumne OpUEHTAMOHHON KPUCTAIUIN3AIlUM U OPUEHTALHOHHOTO
BBITSITUBAHUS?

22. CynpaMoJIeKyJISIpHbIE TOJIMMEPBI U «MOJIEKYJISIPHBIE MAILIUHBD.

pa3BUBaIOILEl KOONEepai, MO3roBoi ITypM (METOJ F'€HEPALUU UJEH ), HETBOPKUHT U T.J.)




23. Kakue (azoBbie cocTosiHUA U (ha30BBIC MTEPEX0/IbI HAOTIOIAIOTCS B TTOJIMMEpax?

24. XonoHas ¥ ropsyasi KpUCTaUIM3aLusl.

25. KuHeTnka KpucTauIM3aluy oJIMMEpPOB U ypaBHEHHE ABpaaMH.

26. YeM CTEKJIOBAHME OTIMYAETCS OT KpUCTAUIM3alun?

27. Tpu pu3HUECKUX COCTOSIHUS TTOJIUMEPOB.

28. MeTop! n3y4eHHs (PU3MYECKUX COCTOSHUI.

29. MonekyisipHasi IpupoJa yupyroi, BBICOKO3JIaCTUYECKON U TIaCTUYECKON
nedopManuu.

30. ledopmarnius ¢ oOpa3oBaHHEM HIEHKHU WK BBIHYXACHHO-3JICTHUECKAs ehopMaliusl.

31. MexaHnu4eckue CBOMCTBA U pa3pyllIeHUE MTOJTUMEPOB.

32. [lonarue nonroBe4HocTd U Gopmyina JKypkoBa Ajs T0JTOBEYHOCTH TOJIMMEPOB.

33. Kunernueckas npupojaa pa3pyLieHus.

34. VicTuHHBIE paCTBOPBI, KOJUIOUIHbIE CUCTEMBI U TEIH.

35. da3oBoe paBHOBECUE CHCTEMBI ITOJIMMEP-PACTBOPUTEITD.

36. Knaccuduxarnms reiei.

37. [Inactudukanys moJmMepoB.

38. Cnekrpockonudeckue MeToabl u3yuenus noaumepos (Y@ u UK cnekrpockonus,
SAMP u OIIP cnekrpockonus, KP cnektpockomnus).

39. PeHTreHOCTPYKTYpHBIN aHAIU3.

40. BuzyanbHble METO/bI UCCIIEIOBAHUS [TOJIUMEPOB.

41. Metoapl, OCHOBaHHbIE Ha PEOJIOTUYECKUX, MEXAHUUYECKUX, TEPMUUECKHUX,
ONTHUYECKUX U JP. CBOMCTBAX MOJIUMEPOB.

42. IlpuHUuUn MeToa Telb-POPMOBAHHUS VISl CO3/IaHUS BBICOKOIIPOYHBIX MOJIMMEPOB.

43. CiocoObl yIpOYHEHHUS MOJTUMEPOB.

44. YcTpOoiCTBO MOJIUMEPHOTO CBETOBO/IA.

45. HetkaHble MaTepuaibl U UX IPUMEHEHHUE.

46. Vcnonp30BaHue NOJMMEPOB B MEIULIMHE.

47. 3eneHast XUMHS U IOJTUMEPBI.



8.2. OneHoYHbIE MaTEePHAJIbI JJIA IPOBeIeHHsI IPOMEKYTOYHOM aTTecTAlNH
B Ilpunoxenue
8.3. TpeGoBaHus K PETUHI-KOHTPOJIIO

B Ilpunoxenue

9. VYYUEBHO-METOJUYECKOE U HTHO®OPMALIMOHHOE OBECIIEYEHUE
JUCHUILIMHBI (MOLY.JIS)

9.1. PexomeHnayeMasi 1uTeparypa

9.3.1 IlepeyeHb NPOrpaMMHOI0 O0ecriedeHUust

Kaspersky Endpoint Security 10 mys Windows

Adobe Acrobat Reader

Google Chrome

ABBYY Lingvo x5

OpenOffice

MATLAB R2012b

Origin 8.1 Sr2

HyperChem

1
2
3
4
5
6
7
8
9

STATGRAPHICS Centurion XVL.11

9.3.2 CoBpemMeHHBbIE MPO(eccHoHATIbHBbIE 0a3bl JaHHBIX U HHGOPMAaIlHOHHBbIE CIIPABOYHbIE

CHUCTEMBbI

OnexTpoHHas kosekuus KHur Oxcgopackoro Poccuiickoro gponna

BJI Web of Science

B/l Scopus

[TaTenTHas 6a3a komnanuu QUESTEL- ORBIT

XKypnans! uzgarenscrsa Taylor&Francis

Kypuansr American Chemical Society (ACS)

BuptyaneHblil unTanbHbIN 3a1 quccepTanuii Poccuiickoit rocynapctBeHHON OMOIMOTEKH
(DI T

Penozurapuii Tel'Y

©| o Nl o of B W N| =

Hayunas snextponnas 6ubnanoreka eLIBRARY.RU (nmoanucka Ha *ypHaJibl)

[EY
o

OBC TBI'Y

[
[

SbC BOOK.ru

12

9BbC «Jlaup»

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJISA)

Ayaurt-s Oo6opynoBanue

3-3080 [xommiekT yueOHOI Mebenu, MepeHOCHON HOYTOYK, IPOEKTOP, BECHI AHATUTUYECKHUE,

Hacoc (hOpBaKyyMHBIH




3-408 KOMIUICKT y4eOHOU MeOesH, MEPeHOCHON HOYTOYK, MPOEKTOPHI, aOCOPOITMOMETD,
TeneoHbI, apeoMeTp, OapoOMETp aHEPOH I, IPEITh, KOJOHKHU, MEIIalika MarHUTHA,

3-421 KOMIUICKT y4eOHOM MeOenu, MUKpocKomsl, Bechl, Dypre K ciekrpomerp,
nonosHUTeIbHOE 00opynoBanue st MK dypee ciekrpoMeTpa , KOMILIEKC

11. METOJUYECKHUE MATEPHAJIBI VIS OBYYAIOLUXCSI IO OCBOEHUIO
JUCHUIINHBI

VY4eOHas nporpamma

Brenenue. [Ipeamer kypca.

Hcropuueckuii skckypc no npobieme GOopMUPOBAHUS CPABHUTEIBHO MOJIOAON HAYKH O
nosuMepax. OCHOBHBIE 3Tallbl Pa3BUTHUS HAYKH O TIOJUMEPAX.

Tema 1. BBITAIOIIIMECA YYEHBIE-TIOJIMMEPIINKM 1 X BKJIA/I B HAVKY O
[TOJIMMEPAX

I'epman HlTayaunrep — naypeat HoOeneBckoii npeMuy U OCHOBOIIOJIOXKHUK HAYKH O
noiaumepax. Cunres Kapozepcom Ha ¢pupme «/IronoH» noamaMuoB, HoIu3(GUpoB U JIp.
CUHTETHUYECKUX NMonuMepoB. OTkpbiTHe YoTcoHoM U Kpukowm nBoiinoit crimpanu JJHK. Cunres
[Murnepom u Hatroii crepeoperynisspHbIX NoauMepoB. Bkiiaa poccuiickux ydeHbIX (AJEKCaHApPOB
A.IL., XKypxos C.H., Ko6exo ILII., Kaprun B.A., Bonbkenmreiin M.B., Kopmak B.B. u np.) B
pa3BUTHE HAYKH O MOJIUMEPaXx.

Tema 2. OBIIUE CBEJIEHM A O BBICOKOMOJIEKVYJIAAPHBIX COEAMHEHUAX

PaccmarpuBaroTcst 0cOOEHHOCTH MOJIMMEPHOTO COCTOSIHUS BemecTna. Jlaercs
KJIaccu(hUKaLus OJTUMEPOB.

Tema 3. XUMHNUYECKOE U ®PU3NYECKOE CTPOEHUE ITOJIMMEPOB

PaccmarpuBaercst cTpoeHuUe MOJMMEPOB ¢ XUMUYECKOM U (PU3NYECKON TOUEK 3pEHHS.
Ananusupyercs (prU3nYecKoe CTPOSHUE Ha MOJIEKYJISIPHOM M HaIMOJIEKYIIpHOM ypoBHsX. Ocoboe
MECTO YJENSAETCS PACCMOTPEHHUIO OPUEHTUPOBAHHOTO COCTOSHUS ITOJMMEPOB.

Tema 4. ®DA30BBIE COCTOAHUA U ITEPEXO/IbI B ITOJIMMEPAX

Pa3Huna Mexny arperaTHsIM U (pa30BbIM cocTOsIHUAMU. Kpuctammsanus 1 niaBjieHUe, Kak
OCHOBHBIE (pa30BbIe COCTOSIHUA B IoJuMepax. CTeksIoBaHNE TOIUMEPOB. DU3NYECKHE COCTOSHUS
aMOp(QHBIX TOTUMEPOB. MexaHnuecKasi MPOYHOCTh U Pa3pyLICHUE TOJIMMEPOB.

Tema 5. PACTBOPBI U I'EJIN [TOJIMMEPOB

HcTruHHBIE pacTBOPHI M KOJUIOMAHBIE CUCTEMbI. Da30BOE paBHOBECUE CUCTEMBI ITOIMMEP-
pactBopuTenb. CTyIHU WIN T'eld NOoJUMEpPOB. TepMoInHaMU4eCKOe KaYECTBO PACTBOPUTEIIS.
VYpaBHeHHE COCTOSIHUSA IToJIMMeEpa B pacTBope. Pa3daBiieHHbIe 1 KOHIEHTPUPOBAHHBIE PACTBOPHI
nosuMepoB. [lnactudukanus nonumepos.

Tema 6. DUSNYECKUE METO/IbI U3VUEHUW A ITOJINMMEPOB

CHeKTpOCKONMYECKNE METO/IBI, KAK METO/IbI, OCHOBAHHBIE HA B3aUMOJICHCTBUU
3JIEKTPOMAarHUTHOTO U3JTy4yeHUs C BelecTBOM. OCHOBBI METO/I0B ONITUYECKOM CIIEKTPOCKOINH,
PaauOCIEKTPOCKOIINH, PEHTTEHOCTPYKTYPHOI'O aHAJIN3a U MacC-CIIEKTPOMETPHUH.

Tema 7. AKTY AJIBHBIE ITPOBJIEMbI ®U3NYECKOM XUMUU ITOJIUMEPOB

Hcnonb3oBaHue MeToj1a resib-(hOpMOBaHUS TSl CO3JJaHUsI CBEPXBBICOKOIIPOUHBIX BOJIOKOH
n3 CBMIID. Jlpyrue Buabl BBICOKOIPOYHBIX BOJIOKOH. CylpamMoseKyJIspHas XUMHUS U
CyIpaMoJIeKyJIIpHbIe IToJuMepbl. [loaumepHble KuaKue KpUCcTalibl U X IPUMEHEHHE.
Hcnonp30BaHne NOJMMEPHBIX CBETOBOJIOB B BOJIOKOHHOM onTuke. [lonumepsl B MeguuHe.
3eneHast XUMHUS U IOJUMEDPBI.

HpI/IMCpHHﬁ MEPCUCHb BOIIPOCOB IJId MOATOTOBKHU K 3a4CTy

1. HazoBuTE y4eHBIX, BHECIINX ONPEEIAIOMNN BKIIaJ B pa3BUTHE HAYKH O
nonumepax. Koria okoHuatensHo chopMupoBaiach Hayka o nmojmmepax?
2. HazoBHUTE OCHOBHBIE HAayUHBIE IIKOJIBI 10 IOJUMEPAM.
3. HaiiTe kmaccuduKanuo moJIuMepOB.
4. HazoBuTe yueHBIX-TIOJMMEPUINKOB SABISIONIMXCS JTaypeaTamu HoGeneBckoil mpemMuu.
5. JlaiiTe kmaccu(uKannio OCHOBHBIX CTPYKTYPHBIX YPOBHEH B nosimMmepax. Yto takoe




CYNPaMOJIEKYJISPHBIE TOJIUMEPHI.

6. HazoBute ayuoTpornHsie (opMbl yriiepoaa.

7. JaiTe mpuMep PETryISPHBIX U CTEPEOPETYISIPHBIX IIOJIUMEPOB.

8. B ueMm oTiinume MOHATUS «KOH(UTYpaLHsI» U «KOH(DOpMAaLHs TOTUMEPOB?

9. Ilouemy BBOAUTCS MOHATHE CPEHEN MOJIEKYJISIPHON Macchl mosimmepa? Uto takoe
HOJIMUCIIEPCHOCTD NIoJumepa’?

10. JlaiiTe nepapxudeckue ypoBHU KOH(DOPMAIIMOHHOTO COCTOSTHUSI.

11. daiiTe ornpezaesieHre TEPMOAMHAMUYECKON M KHHETUUECKOU THOKOCTH MOJTUMEPHBIX
enei.

12. YUto Takoe KOHTYpHas JJIMHA oMMepHO# nenu? Kakumu napamerpamu
XapaKTEpU3YIOTCS pa3Mepbl MAKPOMOJIEKY?

13. HazoBuTe MeTO/IbI ONpeAeIICHHs] MOJIEKYISIPHOM MacChl OJIUMEpA.

14. Yem MOJEKyIIPHOE CTPOSHUE MOJIUMEPOB OTIMYAETCS OT HAJAMOJICKYISPHOTO
CTpOEHUsI?

15. Jlaiite onpeneneHue KpUCTaIUIMYECKOTo 1 amopdHoro noiauMepa. Kak onpenenuts
CTENEHb KPUCTAUIMYHOCTH ToJauMepa’?

16. Kak ycrpoena kpucraunyeckas (paza noaumepon?

17. Uem oT/IMYAIOTCS KPUCTAJUTMTHI HAa CKJIAYATHIX HENsAX OT KPUCTAIIUTOB Ha
BBINPAMIICHHBIX Lensx. UTo Takoe namens?

18. CheponuTsl, AEHAPUTHI, CTPYKTYpa MIHII-Ke6ad?

19. HapMoutekynsipHOE CTPOCHHE OPUEHTUPOBAHHBIX MOJUMEPOB. Mukpodudpmiia u
OOJIBIIION TepUOI.

20. Ctpoenune aMmopdHBIX 00J1acTEl OPUSHTUPOBAHHBIX MTOJMMEPOB.

21. B uem paznuune OpueHTAIIMOHHON KpUCTANIN3alUU U OPUEHTALIMOHHOTO
BBITSITUBAHUSA?

22. CynpaMoJIeKyJIIpHBIE TTOTUMEPHI U «MOJICKYJISIPHBIC MAIIUHBI».

23. Kakue (a3oBble cocTosiHUS U (ha30BbIe Mepexobl HabII0JAI0TCS B TOTUMeEpax?

24. XononHas ¥ ropsiuasi KpUCTAJUTH3AIMS.

25. KuHeTnka KpyucTauIM3aliy OJIMMEPOB U ypaBHEHHE ABpaaMH.

26. YeM cTeKIIOBaHHUE OTIUYACTCS OT KPUCTAIUTU3AUN?

27. Tpu GhU3HYECKUX COCTOSHUS MOJIMMEPOB.

28. MeTob! n3yyeHHs (PU3MYECKUX COCTOSHUI.

29. MonekyinsipHasi IpupoJa yupyroi, BBICOKO3JIaCTUYECKON U TIaCTUYECKON
nedopmaruu.

30. ledopmarius ¢ oOpa3oBaHMEM LIEHKU WK BBIHYXJACHHO-3JICTHUECKAs 1edopMariusl.

31. MexaHnuueckue CBOMCTBA U pa3pyLICHHUE TOJIMMEPOB.

32. llonarue nonroBeyHocTy U Gopmyina JKypkoBa Ajs 10JrOBEYHOCTH HOJIMMEPOB.

33. KuneTtnueckas npupojaa pa3pylieHus.

34. VicTuHHBIE pacTBOPHI, KOJJIOMIHbBIE CUCTEMBI U T'eJIN.

35. da30BoE paBHOBECUE CUCTEMBI TOJIMMEP-PACTBOPUTEID.

36. Knaccudukanus reiei.

37. Ilnactudukanus moJIuMepoB.

38. Cnektpockonuyeckue MeTo bl n3yuenus noaumepon (Y@ u UK cnekrpockomnus,
SAMP u DI1P cniekrpockonus, KP cnekrpockomnust).

39. PEeHTreHOCTPYKTYpHBIN aHaIN3.

40. BuzyanbHble METOABI UCCIIEJOBAHUS ITOJIUMEPOB.

41. MeTobl, OCHOBAHHBIE Ha PEOJOTHYECKUX, MEXAHUYECKUX, TEPMUUECKHUX,
ONTHUYECKUX U JpP. CBOMCTBAX MOJIUMEPOB.

42. TlpyHUIMI MeToa Telb-(hopMOBaHUS ISl CO3JaHUS BEICOKOIIPOYHBIX MTOJTUMEPOB.

43. Crioco0bl ypouHEHUs! TOTUMEPOB.

44. YCcTpOoiCTBO TOJIMMEPHOTO CBETOBO/A.

45. HerkaHnble MaTepuaisl U UX IPUMEHEHUE.

46. Ucrions30BaHKE MMOJIMMEPOB B METUIIVHE.

47. 3eneHast XUMUs U TIOJIUMEPHI.



[lepeueHb OCHOBHOM U JONOJHUTEIBHOM yueOHOM TUTEepaTyphl, HEOOXOIUMON IS
OCBOEGHUS AUCLMILIUHBI:

1.

a) OcHOBHas JIHUTEpaTypa

1. Tarep A.A. ®usuxo-xumus noaumepos. 2007. 4-e uzn., nepepad. u gomn. Yueo. mocodue
s xuM. (pak. yH-ToB / A. A. Tarep; mox pea. A. A. Ackajackoro. - M. : Hayunsiit mup, 2007. -
573c.

http://turbobit.net/7u9kxwwgampy.html.

2. [MTaxomoB I1.M. OcHoBsI (pu3uku 1 xumun noiaumepos. 2016. 163 ¢. Treps: TBI'Y
(umeercs B oubamoreke TBI'Y).

3. JleonoBu4 A. A. ®u3nKa U XUMHS TIOJTUMEPOB [ DIEKTPOHHBIN pecypc] : yueOHOe
nocobue st By30B / A. A. JleoHoBHY. - 2-¢ u3 ., uctp. - Cankr-IlerepOypr : Jlanp, 2023. - 104 c.
— Pexxum nocryna: https://e.lanbook.com/book/338012

4. Manaxosa FO. H. ®u3uko-xumMust moaumMepoB [ DJIEKTPOHHBIN pecypc] : yueOHoe
nocobue / FO. H. Manaxosa, T. E. I'puropses, C. H. Upanyn. - Mockga : PTY MUPDA, 2022. - 58
c. — Pexxum moctymna: https://e.lanbook.com/book/265595

0) JlononHuTeNbHAS TUTEpATypa:

1. BeicOKOMOIIEKYISIpHbIE COeAMHEHUS : YUeOHHK U MPAKTUKYM st By30B / M. C. ApkakoB
[v np.]; mox pexn. 3e3una A.b. - DnekTpoH. gaH. - Mocksa : FOpaiit, 2021. - 340 c. - (Bsicuiee
obpasosanue). - URL.: https://urait.ru/bcode/469143

2. ®u3HUKO-XUMHUS TOIUMEPOB U OromnonumMepoB. [IpakTukym [ DnekTponHsii pecypc] / FO.
H. Manaxosa [u ap.]. - Mocksa : PTY MUPDA, 2022. - 41 c. — Pexum gocryna:
https://e.lanbook.com/book/265598



OneHouyHblIe

aTTecTAaluu

MAaTepPUAJIbI

AJIs1  TPOBeAeHus!

TeKymieli # MPOMEKYTOYHOMI

PACCHYET BAJLJIOB
ITO JMCHUIIVIMHE «CTPYKTYPA U CBOUCTBA ITIOJIMMEPOB»

1 moxyJib

Ne 542[31’41::;; Bua pa6orsl / cnocod N —

1 |IIK-11 JlaGopaTtopHbie paboTsl - 2 | 8 6autoB (4 6amra 3a 1 mad.
[1K-1.2 paboTy)

2 |1IK-1.3 KomnokBuym Nel 8 0aITOB (KOJUTOKBHYM
IIK-2.1 BKJIFOYAET PEUICHUE
[1IK-2.2 TECTOBBIX 3aJIaHui — 4

Oaia, OTBETHI Ha BOIIPOCHI
— 4 Ganna

3 BrimmonnHenue nomarHen 10

paboThI
4 ITocemaeMocTh 2
9) Pabora Ha 3aHsTUM 2

Hroro: 30

2 MoayJib

No Pe3yabTat Bua pa6orsl / cnocod
(MHAUKATOP)

Kpurepun onenuBanns

1 |IIK-1.1 JlabopaTopHbie pabOTHI - 2 8 GaioB

2 |IIK-1.2 KomnokBuym Ne2 8 6aiToB (KOJUTOKBUYM
IK-1.3 BKJIIOYAET PELICHUE
IIK-2.1 TECTOBBIX 3a/laHui — 4
I1K-2.2 Oata, OTBETHI Ha BOIIPOCHI

— 4 Gamna)

3 BrlosiHeHHEe ToMaIlIHel paboThl 10

4 ITocemaeMocTh 2

5 Pabora Ha 3aHsaTUM 2

HTroro: 30
6 3auer 40 (4 3axaHus B OMJIeTe

no 10 6a,710B)

Hroro 3a cemectp

100 6ax10B

Texyuuii KOHTPOJIb yCIIEBAEMOCTH




1 moayanb
JlaGopaTopHbie padoThI

JlaGoparTopnas padora Nel. UcciienoBanue XUuMH4€CKOr0 COCTaBa MOJMMEPOB
MetoaoM UK cnekrpockonumn

Llenv pabomul — 03HAKOMJICHHUE C METOJMKOW UACHTHU(PHUKAIIMA XUMUYECKOTO CTPOCHHS
nonuMmepa 1o ero MK cnekrpy.
Ipubopwi u peaxmusbwi
e UK cnekrpomerp Specord 75 IR wiu apyroii.

L4 Ha60p PA3JIMYHBIX ITOJJUMCPHBIX INICHOK IJIA I/I,I[GHTI/I(i)I/IKaI_[I/II/I.
Texnuxa 6ezonacnocmu:

e (O3HAKOMUTCS C UHCTPYKIIUEH K IPUOOPY.

e He naunnate paboty Ha mpubope 6e3 mpenogaBaTes.
Tlopsook evinonnenus pabomui:

e  (O3HaKOMMTCS C UHCTPYKLUEN K IpUbopy

e 3amucaTh CIEKTpPHI IIIEHOUHBIX 00pa3ioB B cpenneM MK nuanasone (4000 - 400 cm™).

e C nmoMompi0 MacuITaOHOM TUHEHKU ONPEAETUTh TOYHOE 3HAUCHHUE XapaKTEPUCTHUECKUX TT0JI0C
TMIOTJIOIICHUS B CIIEKTpax.

e [IpousBecTy HHTEPIPETALMIO CIIEKTPA IO IMOJI0CAM MOTJIOMICHUS ¢ TTOMOIIBIO
KOPPEJSIMOHHBIX Tabmul] (OTHECEHHE OCHOBHBIX Xapakrepuctuueckux MK momoc
TIOTJIOIICHHUS ).

e Hanucate st kaxa0ro oopasiia ero CTpykTypHyto hopmyiy.

@opma omuema: VK cnexkTppl MOIUMEPOB, YaCTOTHI OCHOBHBIX MAaKCUMYMOB TMOTJIOMICHHS IS

KaXXJ0ro COCAMHCHUA U UX OTHCCCHHUC, a4 TAKKC XUMHNYCCKas (bopMyna moJaumepa.

JlabopaTopHas padora Ne2. KosimuecTBeHHOE onpeae/ieHre COAePKAHUSA
KapOOHWJIBHBIX Ipynn B nojudTuiieHe meroaom UK cnekrpockonuu

Lenv pabomwei: llpoBeneHue koiauyecTBeHHOro ananuza B HMK-obmactu chekrpa
00pa310B TEPMOOKHUCIEHHOT'0 U HEOKHCIEHHIOTO MOJMATHIICHA.

Obpasyvl u peakmuewvl: [10IUITUIEH OKUCIECHHBIN U HEOKUCIEHHBIH.

Obopyodosanue: UK cnekrpodoromerp Specord 75 IR , dypre UK cnekrpomerp Equinox 55,
Ipecc rupaBInuecKuil 1a00paTOPHBI

Teopemuueckue 0cHOGbl Memooa

B ocHoBy MeTona ompezeneHusi colep)kaHus KapOOHWIBHBIX TPYII JIEKUT 3aKOH bByzcepa—
Jlambepma—~PBepa, CBA3BIBAIONIMI WHTEHCUBHOCTH MOHOXpOMaTH4YeCKOro cBeroBoro motoka (lo),
najaroouiero Ha obpasen, u nortoka (l), mpormemiiero yepe3 HEro, ¢ XapaKTEPHCTHKAMH MOJICKYIT
HCCIIelyeMOoro (ITOTIIOIIAOIIEr0) BEIeCTBa U €ro KOHLEHTpaluel B oopasie:

I=1,-107%d

/i€ &€ — yIeNbHbIN KOA(h(UIIMEHT NOIJIOmEeH . J1/(MOJIb-CM); ¢ — KOHLIEHTpaIus BeuiecTBa. Mounb/ J;
d — TonmmHa cos, cM.

B mpakTtuueckoii pabote ucnonb3yroT Jorapupmuueckyro ¢GopMmy 3amnucu 3akoHa byrepa-
JIamGepra-bepa:

lgIT0 =¢gcd =D,

rae D — onmideckast IIOTHOCTE BEIECTBA.



PaGoras wa WK cnektpomerpax, wusmepsitor otHomenue lo/l, koTopoe HazbiBaeTcs
Koa(uyuenmom  nponyckanus. CHEKTp TOIJIOUICHUS MpPEACTAaBIsSeT Cco00M  3aBHCHMOCTH
nponycxanusi T=[lo/1/-100 (B %) oT 4acTOTHI KOJICOAHHUS V.

W3 kypca (u3MKH W3BECTHO, YTO YacTOTa KojicbaHus cBera v=C-l/1 (rme ¢ —cKopocTs cBeTa B
Bakyyme). Bemmuuna I/ usmepsiercst B cM™ 1 HOCHT HasBaHME 60HOB020 YUCTA,; OYEHb YACTO €I0 HA3BIBAKOT
4acToTol (4ro He TO4HO). CliejoBaTeNbHO, MpaBWIbHEE ObUIO Obl TOBOPUTH, YTO CHEKTP MOMIOLIEHUS — 3TO
3aBUCHMOCTb ITPOITYCKaHMs OT BOJIHOBOT'O YHUCIIA.

Kaxxnolf XuMHYECKON IpylIe COOTBETCTBYIOT OIIPENEICHHbIE YACTOTHI (BOJIHOBBIE YHMCIIA)
KoJIeOaHusA, CJIeOBaTeNbHO, M Tojockl morjomienus B MK cmekrpe. DTH MONOCH Ha3bIBAIOT
xapakmepucmuyeckumuy. 3Has XapaKTePUCTUYECKUE I0JIOCHI (YacTOThl) HOIVIOILEHUS U CHEKTP
BEIIIECTBA, MOXHO WJEHTU(UIUPOBATh TI'PYIIBI, BXOJAIINE B COCTaB BEIIECTBA, a TaKXKe U CaMo

BEIIECTBO.

JlnvHa BOJIHBI 4 B MAaKCUMYME IOTJIOMICHUS, MO0 4acToTa KOJIeOaHUS V, UJIM BOJIHOBOE YUCIIO
OTIPEICIISIOT TIOJIOKEHUE MOJIOCHI B crieKkTpe. KpoMe Toro, Kakaas mojioca B CIEKTPE MOXKET OBbITh
O0XapakTepu30BaHa UHTEHCUBHOCTHIO, ITUPUHON U THUIIOM TOJIIpU3AIIIH.

Hnmencusnocms TONOCH XapaKTEPU3YeT KOHLEHTPALMIO JAHHBIX XUMHYECKUX TPy,
MOTJIOMIAOIINX CBET C JUJIMHOM BOJIHBI A, a TaKXe MOJICKYJSIPHYIO CTPYKTypy BemlecTBa. Tak,
Han0oJiee HMHTCHCHMBHBIMH B CIEKTpPE SBISIOTCS THUKH, OTBEYAIONIME BaJCHTHBIM KOJICOAHHSIM.
Pa3nnyaroT MHTEHCUBHOCTh B MaKCHMYME MOTJIOUICHUS U UHTETPAIbHYI0 MHTEHCHUBHOCTD (IUIOIIA/b
1oj, TMOJ0CcOoM moriomeHus). [loJockl TOTJIOmEeHHsT JeIAT Ha Cuibhble, CpeoHue W ciabvie B
3aBHUCHUMOCTH OT UHTEHCUBHOCTH IOJIOCHI @ MAKCUMYME TOTJIOMICHHSI I OT IUIOMIAAH MO KOHTYPOM
ITOJIOCHI.

B Tabn. mpuBeneHBl 4acTOTH HanOOJIee WHTCHCHUBHBIX TOJIOC MOTJIOMICHUS HEKOTOPBIX YacTo

BCTPEYAIONINXCS (PYHKIMOHATBHBIX TPYIIIL.

Tabnuua 8.5. BoaHOBBIE Uncia XapaKTEepPUCTUUECKOTO MOTJIONIEHUSI HEKOTOPBIX XUMHUECKUX

rpyImn
['pymma Ob6nacTb ['pymnma ObnacTb
TTOTJIOMICHUS TTOTJIOIICHHUS
O-H 3760-3360 CH3z wim CH2 1475-1430
C-H 3279-2703 KapOonun 1850—1650
C-0 1300-1170 Anpaerunns! u 1725-1690
(aenacwimeHHbId C) KETOHBI
C-O (HacCHIICHHBII 1170-1050 Kap6oxkcwr 1700-1670
0)
KapOokcunatueie 1610—1560 AMMHOKHUCIOTHI 1615—1510
HOHBI

CoBepIIeHHO 0YE€BUIHO, YTO aJIbJAETH/Ibl, KETOHBI U KapOOKCUIICOAEPIKAIINE MOJICKYJIIbI HEJb3s1
UICHTU(PHUIUPOBATH, 3HAs MOJ0KEHNE MOJIOCH MOTJIONIeHUs ToNIbKO Tpynnbsl C=0, KoTopas BXOIUT
BO BCE 3TH MOJIEKYJbl. OTHAKO KpOME ITOJIOCHI OTJIOMIEHHUs], XapakTepHou 1t rpynnsl C=0, kaxnaas
U3 ATUX (QYHKIHOHAIBHBIX TPYMNN JaeT W ellle JONOJHUTENbHYI0 XapaKTEepPUCTUYECKYIO I0JIOCY
MOTJIONICHHMS; HATPUMED, albAeTuiHas rpymnmna — mojocy aisa —C—H, kapOokcunbras — nis —O—H.

B UK cnoekTpax NOJIMATHIEHOB, TIOJYYEHHBIX Ppa3IMYHBIMU Ccroco0amMu, HaOII0al0TCs
pa3anuus, KOTOPBIE SBJISIIOTCS PE3YJIbTATOM OTKJIOHEHUS CTPYKTYpPHI NOJUATHIEHA OT JINHEHHOW LeTIH
—CH2—. Ha stom ocHoBaHO aHanuThuyeckoe mnpuioxeHue MK cnekTpockonmuu K OMpenesieHuro
CTETNIeHH HEHACBIIIEHHOCTH, KOHIEHTPAalMd METWIbHBIX TpYyNn U OOKOBBIX OTBETBICHHI B
MOJIMATHIIEHAX PA3JIMYHbIX Mapok. Pa3nnume CrneKTpoB OKHCIEHHOTO W HEOKHCIEHHOTO 00pa3lioB



MOJIMATUIICHOB 3aMeTHO 1o mosiBiieHnio B MK criekTpe OKuCIeHHBIX 00pa3lioB MOJOCH MOTJIOMICHUS
KapOOHMILHOM Tpynmbl ipu 1724 e,

Memoouxa pabombsi

OOpa3upl I aHaJM3a TOTOBAT B BHJAE IUICHOK ToimmHOW 0,4—0,6 MM IyTeM Tropsidero
mpeccoBaHusi Ha JrabopaTtopHoMm mpecce npu temmeparype 150-160 °C u gaBnenun 30 MIla (300
krc/cm?). Jlna monmydeHus oOpasna ONpedeNeHHOH TONIMHEI B Tpecc-popMy BKIAIBIBAIOT
OTPaHUYUTENIb COOTBETCTBYIOIIECH TOJNIIMHBI C KPYIUIbIMH siuelikamu. HaBecky oOpasiia mojausTHiieHa
G paccuutbIBaroT 1o hopmyie

G = ar?op,

rjie I —paauyc sueiku, cM; 6 — TONIUHA 00pa3la, CM; p — IIIOTHOCTh MONHATUIIEHA, T/cMe,

B xauecTBe aHaTUTHUYECKOH MOJOCH AJI MPOBEACHUS KOJIMUYECTBEHHOTO aHAIN3a HCIIOJIb3YIOT
nonocy mpu 1720 e (5,82 MKM), COOTBETCTBYIOIIYIO BaJTE€HTHBIM KOJIOAHNSIM KapOOHMIBHBIX TPYIII
KETOHHOTO U aJIbJICTHIHOTO THUIIA.

[ostromy MK crekTpsl mMccaenyeMbIX oOpasloB 3amMChIBAIOT B obmactu 1600 — 1800 cm™
(6,25-5,55 mxm). OnpeensoT 3HaYeHUE ONTUYECKOM TNIOTHOCTH B MAKCUMYME IOJIOCHI TTOTJIOMICHHMSI
npu 1720 cm! MeTomoM 6a30BOI THHUH.

Ha puc. Hmke mpeacraBieH nmpumep oOpabOTKH CIEKTpa Ui KOJIMYECTBEHHOT'O aHAN3a.
ba30Bo#1 MMHUEN HA3BIBAIOT KACATEJIBbHYI0 K MUHUMYMaM U3MEpsEMOM I0JIO0CH! IoriIomenus. Tak, s
MOJIOCHl A TIPOICHT MPOIyCKaHUs MOXeT ObiTh paccuutan 1mo Qopmyne 74= (lai/lo)*100 [mmm =
(Tar/To)*100, Ttaxk xak lai/lo=Ta1/To], a mud pacuyera ONTHYECKOW IJIOTHOCTH HEOOXOIMMO
BoCIoIb30BaThes BeipaxkenneM Da=Ig(lo/14).

[Io BBYKMCICHHOMY 3HAQUEHUIO ONTUYECKOM IUIOTHOCTH  OMPENENSIOT  COACpKaHHE
KapOOHUIIBHBIX Tpyni (Mco) B MOJNUATUIICHE, TIOJIB3YSCh PACUETHON (POPMYIIOii:

D
MCO - K 1;20’
rae K=0,0433 — nocrosinubiii k03ddumment; Di720 — onTudeckas mIOTHOCTh 00paslia B MaKCUMyMe

AQHATTMTUYECKOM TMOJIOCHI; 0 — TOJIIMHA 00pa3Ia, CM.
[Tpumep pacuera:

I, 63 0,196
D1720 = ZQTO = m = 0,146; MCO = 0,0433 ' m = 0,18%.
3aoanue
A

1) 3amucare WK coekTpbl TEpMOOKHCIEHHBIX U
HETEPMOOKHCIIEHHBIX TUIEHOK 110.

2) 1o nonyuyennsiM UK criekrpam 00BACHUTH pazanyuue

= B CTPOCHHMH OKHCIEHHOTO U HEOKHCcIIeHHOoro [13.
x
S, 3) Ucnonwszys  3akoH  byeepa-Jlambepma-bepa,
<
> r OTpeeNIUTh cojiep:kaHne KapOoHmIbHbIX rpynn C=0 B
= e TEPMOOKHUCJIEHHBIX IUIEHKax mnonudtuieHa mno WK
=
A I0JIOCE IIOTJIONIIEHH Ha JyacTtote ~1720 vt
Al
_?
Ty Koumponvhvie éonpocwi
43
v y . 1) TlpuBeaute naBe GOPMBI 3alUCH 3aKOHA byeepa-
8 8 —~  Jlambepma-bepa: WHTETPAIBHYIO nu
onnoboe quc
o yacho TuddepeHIaIbHYIO.
Puc. Tlpumep o6pabotku UK cnekrpa mo 2) TlosicHuTe CyIHOCTH METOJA  ONpEIEIIEHHUs

KOJIMYCCTBCHHOI'O COACPIKaHUMA TOl N WHOM

MeToTy 0a30BOil TUHUU N
(GyHKIIMOHAJIBHOW TPYIIIHI.



3) Ilouemy mpu CpaBHEHHH TCPMOOKHCIICHHOW IUICHKM M HETEPMOOKHCICHHON WX TOJIIMHA
JOJDKHA OBITH ofuHakoBoi? Kak TommuHa oOpasiia BIuseT Ha BUJI crieKTpa?

4) PaccuurtaiiTe AIHHY BOJHEI (HM) M BOJTHOBOE YMCIO (CM™Y) JUIs KaKI0# MepedncieHHON HuKe
4acTOTHI AMeKTpoMarauTHoro m3mydenns (I'm): 1) 1,97-10% 2) 4,75-101%3; 3) 6,23-10%; 4)
9,56-10%,

KoanoxkBuym Nel

1. Bseoenue
1.1. TIlpenmer u 3amauu Kypca Beenenue B criennanuzanuto. Yacts |.
1.2. Korma u KTo BIEpBbIE BB IMOHSITHE «BBICOKOMOJEKYJISApHBIE coenuHeHus»? Kak
UCTIOJIb30BATHMCH OJIMMEPHI 10 CO3AaHUs HAYKH O TOJIMMepax?
1.3. Korna, KTo 1 Kakue MoJuMepbl ObUTH BIIEPBbIE CHHTE3UPOBAHBI YETIOBEKOM?
2. Buioarowuecs yyeHnvle-noaumMepuuky U ux 6K1ao 6 Hayky o noaumepax
2.1. OcHOBHBIE HCTOPUYECKHUE ITAIBI CTAHOBJICHUS HAYKH O TOJIUMEpax.
2.2. HazoBuTte 3apy0OeXHbIE U OTEUECTBEHHBIC HAYYHBIC IIKOJBI B OOJIACTH MOJIMMEPHBIX HaYK.
Ponb B.A. Kapruna B ctanosiennu noiumepHoit Hayku B CCCP.
3. Obwue ceedenuust 0 BbICOKOMONEKYIAPHBIX COCOUHEHUSIX
3.1. Kakue cBoiicTBa IpUCYIIX TOJIBKO MOJIUMEPAM?
3.2. Knaccudukanus noiumMepoB U cepbl UX UCIOJIb30BaHUS.
4. Xumuueckoe u gpusuneckoe cmpoeHue noiumepos
4.1. HazoBUTE OCHOBHBIE XapaKTEPUCTUKH, ONPEACIAIONINE XUMUIECKOE CTPOCHHE MOJIMMEPOB.
4.2. KakuMyd OCHOBHBIMH MapaMeTpamMH ONpeneNsieTcs MOJEKYISIPHOE U HaAMOJEKYIsSpHOe
CTPOEHHE MOJIUMEPOB?
4.3. Kak xapakTepu3ylOT OpPHUEHTHPOBAHHOE COCTOSHHE IOJIMMEPOB U TJ€ HCIOJb3YIOTCS
OPUEHTHPOBAHHBIE TTOJIUMEPHI?

2 MoayJIb
JlabopaTopHbie padoThI

JlaGoparopHasi pabora Ne3.
HccnenoBanue cynpamodiekyasipabix cucrem meroaom JICP (onpenesienue
pa3MepoB YaCTHI)

M3MepeHne MHTEHCUBHOCTH CBETOPACCESHUS B HCCIENYEMbIX CUCTEMax NMPOBOAMIN METOJIOM
JCP ¢ ucnonws3oBanueMm ananuzatopa Zetasizer «Nano ZS» (pupma «Malvern») ¢ He-Ne-nazepom
(633 um) wmomHOCcTIO 4 MBT. Bee u3MepeHHs ocyliecTBIsUIMCh Tpu Temmeparype 25 °C B
KoHpurypamuu obpatHoro paccesaus (173°), obGecneumBaromield HaMOOJBITYI0 YYBCTBUTEIBHOCTH
npubopa. Matematuueckass 00paboTka pe3yabTaTOB MOJTYYEHHBIX KPOCC-KOPPEISILIMOHHBIX (DYHKIMH
(ayKTyanuii ”HTEHCHBHOCTH paccessHHOro ceeta J2(T) mpoBoaunack B mporpamme Zetasizer Software,
rJe pelleHHe MOJNyYeHHOro ypaBHeHHs 3aBucumoctd 02(T) or koddpdunuenta auddysun
MPOU3BOMIOCH METOJIOM KyMMYJSHTOB. Pesynmpratrom pemenHus sBisiiack ¢yHkuus —z(D).
I'maponrHamMuUecKue paJlychl PACCEMBAIOIINX YaCTHI] PACCUUTHIBAINCH U3  K0d(pduimeHToB
mipdy3un no popmyine Crokca-Dumreitna: D= kT/6mnR, rane D — koadounment auddysun, k —
koHcTaHTa bonbumana, T — abcomroTHas Temmeparypa, 1 — BA3KOCTb cpelsl, R — panmyc
paccenBaroIMX YaCTHUIL.

JlabopaTopHasi padora Ne4.
OnpenesieHue pa3Mmepa 1 KOHIHEHTPAIMH YaCTUIl HANIOJIHUTEJIell B

MOJUMEPHBIX KOMIIO3HUTAaX



Lenv pabomwi: o3HakOMUTECS ¢ MK CIIEKTPOCKOIMMYECKUM METOJIOM OIPENIEICHHS Pa3MEPOB YaCTHI]
BHYTPH MOJUMEPHON MaTpPHUIIBIL.
Ipubopwr u peaxmuswvr: Dypbe-UK cnextpomerp Equinox 55, minenka [IBC, monuMepHbie KOMIIO3HUTHI
Ha ocHose [1BC ¢ nanomuureasmu CaCO3z, MOHTMOPUIUTOHHUT, Ti03.
Teopemuueckue 0cHO8bl

AHanu3 pa3MepoB YacTUIl HAMOJHWUTENS B JaHHOW pabore mpoBoautcs ¢ nomomipio WK
CHEKTPOCKOMUYECKOTo M0AX0/1a, pa3paboTaHHOro B 1aboparopuu crekrpockonuu TBI'Y.

CyTh MeTO/a 3aKJII0YaeTcss B TOM, 4TO NpHu npoxoxaeHuu MK usnydenus depes «MyTHYIO»
cpeny (HampuMep, TOPHCTBIM WM HAMOJHEHHBINH MOJMMEpHBIA oOpaszen Toimuuou ) (puc. 1)
MPOUCXOIUT oOciableHrue ero WHTCHCHBHOCTH 3a CYET IIOTJIOIMICHUS MAaTepHUajJoM MATPHUIbI |
paccesHUsT OT 4YacTUll HamoJiHuTens. llpu >TOM HHTEHCHBHOCTH Majaromero wusiydenus lo
YMEHBIIIAETCS JI0 BEIWYUHBI mpomenmero wu3nydeHus |lr. KoadpduimenT >SkcTHHKIMEH (WiH
ocnabyieHus1) W3IIyuYeHHUs € BKJIIOYAaeT B ce0s TOIVIOMIATEIbHYI0O €A W PACCEUBAIOLIYIO €5 YACTH.
MareMaTuuecku 3TO MOKHO BBIPA3UTh CIEAYIOIIUM 00pa3oMm:

e=¢geptes (1)
1 1 D
g =-lg2==mm D = g4l = kycl, (2)
191 1
1 I S
=-In2=>wm S = el~kqcl.
& =7 il m S = ggl~kgc (3)
rie D — onrTuueckas TIOTHOCTh, S — BEJIIMYMHA PaACCESTHUS
@ usnyueHus, Ka u Ks — Ko3pUIHMEHTHI MNOTJIOMICHUS |
[ @ ] paccestHus COOTBETCTBEHHO, c - KOHIIEHTpaLUs
0 T MOTJIONIAIOIIMX  WJIM  pacceMBarolux IeHTpoB, lo —
——-
MHTEHCHUBHOCTD I1aarolIero cBeTa, Is u It — cooTBETCTBEHHO
@ @ WHTEHCUBHOCTU PACCESTHHOTO U MPOIIEAIIEro yepe3 odpaszell
W3JTyYEHHUS.
& n
i
! @ B
Puc. 1 Cxema Puc. 2. CxemaTuyecKoe CTPOEHMUEe HanoNHEHHOrO
B3aMMOAENCTBMA
3N1EKTPOMarHUTHOro

W3NyuEHUA C BELLECTBOM Takum  0o0pa3oM,  BEIMYMHBI  SKCTMHKLUMU  JJIS
MOTJIOUIATEIbHOU U paccenBaroen KOMIIOHEHT
MIPONIOPIIMOHAIIFHBI KOHIIEHTPALUU MOTIOMAoINX ocumusaiTopoB Ca u paccenBaromux gactui Csu
ko3 durrenTam norsomieHust Ka u paccesHust Ks, coorBetcTBeHHO. OOIIYI0 TONIIMHY HAMOJTHECHHON
MOJMMEPHON TUIEHKH | MOYKHO TPEICTaBUTh KaK CyMMY TOJIIUH MOHOJUTHOW Im u HamomHeHHOH |H
gacteid | = v + I (puc. 2). CpaBuuBas VK criekTpbl HalOJHEHHBIX U HEHAMOJHEHHBIX [ICHOK, BCET/Ia
JIETKO OMNpPEENUTh CTENEeHb HamoJHEHUs mojuMmepa. Takum o00pa3oM, BBIICIEHHE U AaHAIU3
MOTJIOIIATENIbHON M paccenBatomieit komrnoHeHT MK n3nydenus moryt nath uHpopmaimio o6 obiem
COJIep’KaHUU BEILIECTBA MATPHUIIbl WIIM HATIOJIHUTENS B MIOJIMMEPHOM cMecH (MIIM KOMITO3UTE).
Jl1s HaxoXKAEeHMsI KOHLEHTPALMK U pa3Mepa pacCEeUBAaIOLIMX YacTHIl, UX PaCHpElesICHUs IO
pasMepaM HCIOIb30BaH CHEKTPOCKONUYECKU 3(PdeKT, KOTOphIi 3akiovaeTcs B cieayroneMm. B Tom
ciydae, Koraa pasmepsl () paccenBaromux 4acTuil (MOPbI MM YaCTUIBI HAIOJIHUTEIIS) COBITAIAIOT C

JUTMHOW ~ BOJHBI  (A) TaJaromIero  M3TyYeHHs, MPOUCXOAUT  CYIIECTBEHHOE  CHHKCHHUE



cBeTompomyckanus, B pe3ynbrare B MK crnektpe Habmromaercss XapakTepHBIH —«I1eperuoy.
Omnpenenenne CpeHEro pa3Mepa pacCeMBAIOIIMX YACTUIL M MX PACHpPEeNCHHs [0 pa3MepaM OCHOBAHO
Ha TPUHIMIE pe30HaHca: KO3(D(OUIMEHT paccesHUs B ciiydae IUPPaKIUOHHOTO paccesHus (d=))
CYIIECTBEHHO OOJbIlle, YeM Ui Ciaydas paJIeeBCKOro pacesuus (A>>0, Majble paccewBaroIine
YacTHIbI) WM paccesHuss Mu (A<<d, KpynHbIE pacCeMBAIOLIME YAaCTHIBI, U JCHCTBYIOT 3aKOHBI
reoMmerpuueckoil ontuku). Beimenss uz MK cnekTpa KOMIIOHEHTY, CBSI3aHHYIO C pacCesHHEM Ha
YacTULIaX HATOJHUTENS, IyTeM BbIUUTAHUS U3 CIIEKTpa HEHANOJHEHHOTro (MOHOJIMTHOTO) Marepuasa
CHEKTp HamoJIHeHHOro (wiu mopuctoro) (puc. 3), u auddepeHuUpys 3Ty KOMIIOHEHTY (CHEKTp
BBIUYUTAHUSA, PUC. 4) 110 JUTMHE BOJHHI (C yueToM ¢akTa TuPpaKIMOHHOTO PACCESHUs), JETKO MOIYIUTh
pacrmpeziefieHde pacceuBaromux yactuil (mop) mo pasmepam (puc. 5). Ilpu 3TOM mnonoxxenue
MaKCUMyMa Ha KpUBOM pacmpeseneHust OyAeT COOTBETCTBOBATH CPEIHEMY pa3Mepy pacCeHBAIOIIUX
YacTUI[, a BbICOTA MaKCUMyMa WJIM HHTErpajibHasl IUIOMIAAh IO KpPUBOM paccessHHs OyayT
MPOMOPLIMOHANIBHBI KOHIIEHTpAallMK paccerBarommx vacTtuil. Crenyer TakKe OTMETUTh, 4TO MJIs
xopomiero mnposiBieHus d3¢dekra paccesaus B WK cnekrpe oOpasma HeoOX0aMMO, YTOOBI
BBITIOJTHSUTUCH CIIEIYIOIINE YCIOBUS

(4)

rae oM, Nm # PH, NH — COOTBETCTBCHHO IINIOTHOCTH M ITOKA3aTCJIb IIPEIIOMIICHHUA BCIICCTBA MaTPHIIBI

lom — pu|>>0; [ny — ny|>>0,

WM HanoJdHUTeNss. VIMeHHO Ha 3TOM (pakTe OCHOBaH MPUHIIHI JCUCTBHS WMMEPCHOHHOW JKHUIKOCTH
s cauxeHus 3 dexra paccessHus npu 3anucu MK cnektpa obpasua.

1,24

In
©

(®)

0,94

In
N

0,6

Transmittance

Puc.3. 1-UK cnekTtp HeHanosHeHHOro 1 06pasua; 2- CNeKkTp HanoJIHEHHOrO MaTepuana

Transmittance

daS/dh,r.u.
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Puc. 5. IuddepeHumanbHblil CEeKTp, MOTyd4eHHBIN auddepeHInpoBaHHEM CIIEKTPa BEIYATAHHS

Buvinonanenue pabomuwi:

N e

1. 3ammcarp ciekTp unctoi wieHku [IBC u ciekTp HanmoJIHEHHOW TIJICHKH.
2. B mporpamme OPUS BbIyecTs U3 CieKTpa HANOJHEHHOW TUIEHKU CIIEKTP YUCTOH IJICHKH,
UCIOJB3ys KomaHy Spectrum Substraction B menro Manipulate.
CriekTp BBIUMTAHUS COXPAHUTh C pacipenuem .dpt.
HMnopTupoBaTh COXpaHEHHBIH CIICKTP BRIYUTAHUS B Iporpammy Origin.
[TocTpouTh 10 MOTY4SHHOHN TaOJIUIE TAaHHBIX TPapUK U allPOKCHMHPOBATH €T0 C
nomoineio pyakiun Sigmoidal B merto Analisis.
6. JIBOWMHBIM IIEITYKOM I10 alPOKCUMHUPOBAHHOM (yHKIIMK BbI3BaTh MeHI0 Plot Details u
HakaTh KHOKy Worksheet.
7. Co3naTh HOBBIN cTONIOEI, B KOTOpOM ¢ oMmotipio ¢pyukiuu Set Column Values nepesectu
JaHHBIC OCH X M3 0OpPATHBIX CAHTUMETPOB B MKPOMETHI.
IMoctpouTtsh rpaduk mo ganubM ctosbdia C (X) u B (Y).
9. Tpomuddepenmpoats nomydenusiit rpapux (Analisis — Calculus — Differentiate).
10. [Mony4eHHslit rpaduk sBiIseTcs rpa@UKOM pacrpeieICHUs YaCTUI] IIOPOIIKA HAIOJTHUTEIIS
0 pa3Mepam.
11. OnpenenuTh CpeTHUI pa3Mep YaCTHIL.
12. ITpopenath 3Ty ONEpaUio C OCTABIIMMUCS TUICHKAMH.
Konmponvhwvie 6onpocwi

ok w

o

Uewm otnuyaroTcs peneeBckoe, AudpakinoHHoe 1 Mu paccesnue?

OObscHUTE 3HAaYeHHE BETUYHH 0 ocsiM Y 1 X rpaduka pacnpeaesieHns YacTUIl o pa3Mepam.
PaccunTaiite BOIHOBOE YHCIIO V (CM1), COOTBETCTBYIOMIME KAX/I0M MMEPEUNCICHHON HIKE
JUTMHE BOJIHBI 3JIEKTpoMarHuTHoro u3nydenus: 1) 400 am; 2) 17 A®; 3) 0,030 cm; 4) 6,1 MkMm.

KosnoxkBuym Ne2

5. @Dazosvie cocmosiHus U nepexodbz 6 nojiumepax

5.1. Yem oTnnyaroTcs arperaTHble COCTOSIHUS OT (ha30BbIX?

5.2. Kakue ¢a3oBble nepexo/isl B noauMepax Brl 3Haete?

5.3. YUro Takoe CTeKJI0BaHHUE MOJIUMEPOB?

5.4. Kakue gusnueckue coCTOSHUS B mouMmepax Bl 3HaeTe U ueM XapakTepusyroT pu3ndeckue
COCTOSIHMSI TIOJIMMEPOB?

5.5. B uem cyTh KNHETUYECKOW TEOPUU IIPOYHOCTH?

6. Pacmeopul u cenu noaumepos

6.1. Yem oTiIM4aroTCsl pacTBOPHI OT KOJIJIOUJHBIX CUCTEM?
6.2. Kakue nonmMepHsie renu Bel 3Haere?
6.3. Yto Taxkoe ruiacTu(UKaLus ¥ aHTUIIACTU(DUKALUS TTOTUMEPOB?

7. Qusuueckue Memoosl U3yUeHuUs: NOJUMEPOS

7.1. BeigenuTe OCHOBHBIE O0JIACTH MOJIHOTO JIEKTPOMArHUTHOTO CIIEKTpA.

7.2. Kakue CHEKTpOCKONMUYECKHME METOAbl MOTYT OBbIThb HCIOJNb30BaHbl I HU3YYCHHS
MOJIMMEPOB?

7.3. B ueM cocTOST OCHOBBI METOZ0OB ONTHYECKON CIEKTPOCKONUHU U PaAUOCIEKTPOCKOITUH?



7.4. icnonb30BaHuE PEHTTEHOCTPYKTYPHOTO aHAIN3a AJI U3yYEHUS MMOJTUMEPOB.
8. AKTyanbHbBIE TPOOIEMBI (PU3UUECKON XUMUHU TIOJTUMEPOB

8.1. I'enb-TexHONOTHSI.

8.2. CympaMoJeKyJIapHbIC MOTUMEPHI U TEIH.

8.3. [lonmuMepHbIE )KUKUE KPUCTAILIIBL.

8.4. [TonumepHbIe KOMIIO3UTHI U HAHOTEXHOJIOTHH.

8.5. [lonuMepHbI€ BOJIOKHA U HETKaHbIE MaTEpUaJIbI.

8.6. [lonmumepHbIe CBETOBO/IbI U BOJJIOKOHHAS ONTHKA.

8.7. Ilomumepsl B METULIMHE.

CamocrositesibHasi padora + KOHTpPoJIb cCaMOCTOSATEILHOM PadoThI

o qucumuinae «<CTPYKTYPA U CBOMCTBA IIOJIUMEPOB»

B xozme camocTosiTensHONM pabOThI CTYAEHTHI MPOBOAAT JIMTEPATYPHBIA TOMCK IO 3aaHHOM TEMAaTHKe,
AQHATM3UPYIOT JIUTEparypy (CTaTb M TATEHTbI) U MPEACTABISIOT PE3y/IbTaThl B BUZAE IPE3CHTALIUH
(BbicTyruieHre Ha 3aHatuu  S5-10 mwunyt). IlarentHsiii mouck ocymecteisiercs Ha caite DOUIIC
(www21.fips.ru). TIpexBaputensHO, B TEUCHHE OXHOrO 3aHATHs (2 Yaca) MperoaaBareib 00ydaeT CTYACHTOB
pabore ¢ nanHbM caiitom. [Torck n anamm3 crareit ocymectsisiercs B 6azax qaHaeix YANDEX n GOOGLE.
OcyecTisieTcs: paboTa ¢ PyCCKUMU U aHTJIMHACKUMHU CTaThsIMU U TATEHTaMU.

IlIkana oneHUBAHUSA BBHINOJHECHUS HHIUKATOPOB:

WNunukaTop cuuTaeTcsi BHITIOJHEHHBIM, €CITHM MO0 BO BpeMsl TEKYIEH, aTTeCTallud CTYACHT Habpal
KaK MUHUMYM [TOPOTOBOE KOJIMYECTBO OAJIJIOB 3a T€ BUABI AaKTUBHOCTH, KOTOPHIE OTBEYAIOT 32 JaHHBIN
WHJIUKATOP.

VHAKATO Texkymas arrecranus 3auer
Ne . P [Topor Makcumym [Topor Maxkcumym
1 |IK-1.1 20 60 20 40
[1K-1.2
[K-1.3
[K-2.1
[1K-2.2

IIIkana 1 KPpUTEPUH BbICTABJICHUSA OLCHOK 32 JUCHMILINHY:

[IIxana 1 KPUTEPUHU BBICTABICHUS OLICHOK «OTIMYHO», «XOPOILO», «yIOBIECTBOPUTEIBHO» U
«HEYJOBJIETBOPUTEIILHO» OIMCAHBI B JIOKAJIBHOW HOPMATUBHOM JTOKYMEHTAallMKU TBEPCKOro
rocyjapcTBeHHoro yHusepcurera (I[lonoxenue o peiTHHroBoi cucreme o0ydeHus cryaeHTos TBI'Y).
[TonoxxurenbHas OLIEHKAa MOKET OBITh BBICTABJIEHA TOJILKO B TOM CIIy4yae, €CJIU BBITOJHEHbI BCE
WHUKATOPBI.



