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1. EJIA 1 3AJAYHN JTUCIUITJIMHBI

Lean ocBOeHMSI AUCHUNIMHBI (MOAYJISA):

3HAKOMCTBO CTYACHTOB C COBPEMCHHBIMU IPEACTABIICHUAMHA O CBOMCTBaxX
BBICOKOMOJICKYJISAPHBIX COCHHHGHHﬁ, HX CTPOCHUHU U ITPAKTUYICCKOM HCITOJIb30OBAHUU.

3agaun:

1. Paccmotpenue (ha3oBo-arperaTHpIX COCTOSTHUN B MOJIMMEpax (paciuiaB, pacTBOP,
KPUCTAJLI, TeIb, )KUJIKHA KPUCTAILN);

2. AHaJIM3 CBSI3U «CTPYKTypa — CBOMCTBO» B IMOJIMMEpPaX Ha MaKpO- U MUKPOYPOBHSIX;

3. PaccmoTpenue CTpyKTypHO# 00YCIIOBICHHOCTH MEXaHHUCCKUX, TU(D(PY3HOHHBIX,
TCILIOBBIX, OIITHYCCKHUX U APYTUX CBOMICTB IIOJIMMEPOB;,

4. 3HaKOMCTBO C COBPEMEHHBIMU METOIAMH M3Yy4YCHHs CTPYKTYPhI U CBOMCTB MTOJIMMEPOB;

5. O6cyxieHrne TeHSHIIMI 1 HaIlpaBJICHU B 00JaCTH CO3AaHMS CBEPXBBICOKOIIPOYHBIX
MMOJUMCEPHBIX BOJIOKOH, IIOJJMMECPHBIX CBETOBOAOB, MOJICKYJIAPHBIX KOMIIO3UTOB, IIOJIMMCPHBIX
MeMOpaH u Jip.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OOIl
Huxn (paznen) OIl: b1.B
TpeGoBanus K mpeABaAPUTEIbLHON MOAT0TOBKE 00y4aK0IIerocs:

BricokoMoneKynsipHble COeTUHEHUS
HcTopust XMMHUU U €CTECTBEHHBIX HAyK
Kommongnasa xumus
HayuHno-uccnenoBarenbckas pabora
Kpucramnoxumus

N30pannble r1aBel GU3NUECKON XUMUU
dusnyeckas XUMHUs

XuMHYeckasi TEXHOJIOTHS
Oprannueckast Xumus

WNHOCTpaHHBIN S3bIK

Heoprannueckas xumus

Jucuuniannabl (MOAYJIM) U MPAKTUKH, IJI51 KOTOPbIX OCBOCHHE TAHHOM IHCIUIIINHbI
(MoayJis) He00X0AMMO KaK MpealIecTBYOIIee:

TepMmuueckuil aHanus
Hayuno-uccienoBarensckas padora
Kynonomeunpus u BoibTaMIepomMeTpust
[Iemarornyeckas mpakTHKa

[IpennumniomHuas npakTuka
3. OFBEM JJUCHIUITVINHBI

Oomast TpyI0eMKOCTh 2 3ET
Yacos 110 yueOHOMY ILIaHy 72
B TOM 4HcJIe:

AyJUTOPHBIC 3aHITHS 39
CaMOCTOATENLHAS PaboTa 23

4. INTAHUPYEMBIE PE3YJIBTATbBI OBYYEHUA 110 JUCHHUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMBIMMU PE3YJIBbTATAMHU OCBOEHMUAA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

[TK-1.1: IlnaaupyeT oTaeabHbIE CTaIUN UCCIEAOBaHUS TPH HAIMYuKU obmiero miana HUP



I1K-1.2: BeiOupaet TeXHUYECKUE CPEICTBA M METO/IbI HCIIBITAHUH (M3 HA0Opa UMEIOIIIMXCS )
JUUIsL peuieHus mocTaBiaeHHbIX 3aaad HAP

T1IK-1.3: 'oTOBUT OOBEKTHI UCCIIEIOBAHUS
ITK-2.1: ITpoBOAUT NEPBUYHBIN MOMCK HH(POPMAIIMH T10 33IaHHON TeMaTUKe (B T.4., C
MCIIOJIb30BaHNEM TIATCHTHBIX 0a3 JTaHHBIX)

[TK-2.2: Anamu3upyet u 0000-11aeT pe3yIbTaThl MATEHTHOTO MOMCKA 10 TEMATHUKE IMPOCKTa
B BBIOPAHHOM 00JIACTH XUMUHU (XMMHYECKON TEXHO-JIOTHH )

5. BUJAblI KOHTPOJIA

Bunbl KOHTpOJISL B cemecTpax:

3a4eThl | 9

6. A3BIK IIPEIIOJABAHUSA

SI3BIK TIpenoaBaHusi: pyCCKUM.

7. CTPYKTYPA Y COAEPKAHUE JUCUUILIMHBI (MOLYJIS)

Kon HaumeHoBaHuUe pa3iesioB U Bup Cemectp | YacoB | Uctou- | Ilpumeuan-
3aHAT. TeM 3ansatua | / Kype HUKH ue

Paznen 1. BBEJJEHUE

1.1 |Hcropuyeckuii 3KCKypc 1o Jlex 9 1
pobaeme popMupoBaHus
CPaBHUTEIBHO MOJIOJON HAYKH O
nonuMepax. OCHOBHBIE ITaITbI
pa3BUTHUS HAYKH O MOJHMEpax.

Paznen 2. BBIJAIOIUECA
YYEHBIE-IIOJIMMEPHINKU 1

NX BKJIAI BHAYKY O
I[TOJINMMEPAX
2.1 |I'epman llltaynunrep — naypeat Jlex 9 1

Hobenesckoii mpemun u
OCHOBOIIOJIOKHUK HAYKH O
nonuMmepax. Cunres Kaposepcom
Ha pupme «/{romon»
MOJIMaMUOB, TOIU3()UPOB U Jp.
CUHTETHUYECKUX MTOJIUMEPOB.
OtkpoiTue Yorconom u Kprkom
nBoitHou cimpanu JIHK. Cunres
I{urnepom u Hatroit
CTEPEOPEryISPHBIX TOJTUMEPOB.
Bxutag poccuiickux y4eHbIX
(Anexcanapos A.IL., XKypkos
C.H., Ko6exo ILII., Kaprun B.A.,
Bonpkenmreiin M.B., Kopmak
B.B. u ap.) B pazBuTHE HayKH O
MOJIUMEPAX.

Paznen 3. OBLIIME CBEJIEHUA
O
BbBICOKOMOJIEKYJISAPHBIX
COEJIMHEHUAX




3.1

PaccmarpuBaroTcst 0COOEHHOCTH
MMOJIUMEPHOI'0 COCTOSAHHUA
BemecTra. Jlaercs
KJ1accu(uKaIus moJIMMEpOB.

Jlex

Paznen 4. XUMUNYECKOE 1
OU3NYECKOE CTPOEHUE
ITOJIMMEPOB

4.1

PaccmarpuBaercs ctpoeHue
HOJIUMEPOB C XUMHYECKOH U
bu3HUECKOit TOUEK 3peHHS.
AHanm3upyercst pundeckoe
CTPOCHHUE HA MOJICKYJIIPHOM U
HaIMOJICKYJIIPHOM YPOBHSIX.
Ocoboe MecTo yensercs
PacCMOTPEHHIO
OPUCHTUPOBAHHOI'O COCTOAHUA
HOJIMMEPOB.

Jlex

Paszgen 5. DA30BbBIE
COCTOSHUMSA U ITEPEXO/bI
B ITIOJIMMEPAX

5.1

Pa3Huna Mex 1y arperaTHbIM U
(ha30BbIM COCTOSTHUSIMU.
Kpucrannuzauus u rniaBiieHHeE,
KaK OCHOBHBIE (pa30BbIC
COCTOSIHUS B ITOJIUMEPAX.
CreknoBaHuE MOJTUMEPOB.
DuU3NYECKUE COCTOIHUS
aMOp(HBIX MOJTMMEPOB.
Mexanuueckas IpOYHOCTb U
pa3pylieHHe MOJIUMEPOB.

Jlex

Pa3znen 6. PACTBOPBI U I'EJIN
[TOJIMMEPOB

6.1

HctrHHBIE pacTBOPHI U
KOJUIOUIHBIE cucTeMbl. PazoBoe
PaBHOBECHE CUCTEMBI ITOJIUMED-
pactBopuTenb. CTyIHU WU Teln
MTOJIMMEPOB.
TepMoaMHaMUUECKOE Ka4eCTBO
pacTBOPUTEIIA. Y paBHEHUE
COCTOSIHMS ITIOJIMMEPA B PaCTBOPE.
PazbaBnennsie u
KOHIICHTPUPOBAHHBIE PACTBOPHI
noaumepos. [Inactudukanus
[IOJINMEPOB.

Jlex

Paznen 7. DUSNYECKUE
METO/bI U3YUYEHUA
ITOJIMMEPOB




7.1

CHEeKTPOCKOIMMYECKUE METO/IBI,
KaK MC€TOJbl, OCHOBAHHBIC HA
B3alMOJECHCTBUHU
AJIEKTPOMArHUTHOTO U3JTyYCHHSI C
BemecTBOM. OCHOBEI METO/IOB
ONTHYECKOM CIIEKTPOCKOIINH,
PaINOCTIEKTPOCKOTIHH,
PEHTICHOCTPYKTYPHOTO aHAIN3a
Y MacC-CIEKTPOMETPHUH.

Jlex

Paspen 8. AKTYAJIBHBIE
ITPOBJIEMbI ®PU3NYECKOU
XUMHNU TTIOJINMMEPOB

8.1

Hcnonws3oBanue MeToaa refib-
(hopMoBaHUS JIJIS CO3TaHMS
CBEPXBBICOKOIIPOYHBIX BOJIOKOH
n3 CBMIID. [pyrue Buabl
BBICOKOIIPOYHBIX BOJIOKOH.
CynpamoreKysipHast XUMUS 1
CYIIPaMOJICKYJIIPHBIC TIOJTUMEPHI.
[TonumepHbIe )KUJIKUE KPUCTAILTBI
1 UX IPUMCHEHHE.
Hcrnonbs30BaHKEe TOJIMMEPHBIX
CBETOBOJIOB B BOJIOKOHHOM
ontuke. [ToaumMepsl B MEIUIIMHE.
3eneHass XMUMHS | TIOJIMMEPBI.

Jlek

Paznen 9. XUMUYECKOE 1
OU3NYECKOE CTPOEHHUE
I[TOJIMMEPOB

9.1

HccnegoBanue XMuMHUUYECKOTO
cocrana noinumepos metoaoM MK
CHEKTPOCKOIUH

BIET

Pazgen 10. DPA30BbIE
COCTOsAHMA U TIEPEXO/1bI
B IIOJIUMEPAX

10.1

KonnuectBeHHOE onpeeeHne
coJiepKaHusl KapOOHUITbHBIX
TPYIII B TOJU3TUIIEHE METOJIOM
UK cniekTpockonuu

JIao

Paznen 11. PACTBOPBI U TEJIN
[TOJIMMEPOB

11.1

HccnenoBanue
CYIIPaMOJIEKYJISIPHBIX CUCTEM
meroaom JICP (onpenenenue
pa3MepoB YaCTHIL)

JIao

Paznen 12. DUSNYECKHUE
METO/AbI U3YUYHEHHMA
I[TOJIMMEPOB

12.1

Onpenenenue pazmepa u
KOHIIEHTPALUX YaCTHUII
HaIlOJIHUTEJIEH B MOJIUMEPHBIX
KOMIIO3UTAX;

JIa0

14

Paznen 13. BBIJIAIOILMECSH
YYEHBIE-IIOJIMMEPHINKHN 1
NX BKJIAL B HAYKY O
ITOJIMMEPAX




13.1

I'epman L tayaunrep — naypear
HobeneBckoii mpemun u
OCHOBOTOJIOKHUK HAYKH O
nonumMepax. Cunres Kapozepcom
Ha pupme «/{romon»
MOJINAMUJIOB, TOTHI()HUPOB U JIp.
CUHTETUYECKUX MOJIMMEPOB.
Otkpsitre YorconoM u Kpukom
nsomnoit ciupanu JJHK. Cunres
[urnepom u Harroit
CTEPEOPETYIISIPHBIX MTOJTUMEPOB.
Bxutan poccuiickuX y4eHbIX
(Anexcanapos A.I1., XKypkos
C.H., Ko6eko ILII., Kapruu B.A.,
Boubkenwreitn M.B., Kopirak
B.B. u 1p.) B pa3BuTHE HAYKH O
MOJINMEpax.

Cp

Pazgen 14. OBIIIME
CBEJIEHUMS O
BBICOKOMOJIEKVYJISPHBIX
COEAVHEHUAX

14.1

PaccmatpuBaroTcst 0COOCHHOCTH
MOJMMEPHOTO COCTOSTHUS
Bemectsa. Jlaercs
KJIacCU(UKaLKs OJMMEPOB.

Paznen 15. XUMNYECKOE U
OU3NYECKOE CTPOEHHUE
I[TOJIMMEPOB

15.1

PaccmarpuBaercs ctpoeHue
MOJIMMEPOB C XUMUYECKOH U
(u3nyecKoil Touek 3peHHsl.
Ananusupyercs pusnueckoe
CTPOEHHUE Ha MOJIEKYJISIPHOM U
Ha/IMOJIEKYJIIPHOM YPOBHSIX.
Oco0oe mecTo yaensercs
PaccMOTPEHHIO
OPUEHTUPOBAHHOI'O COCTOSIHUS
MOJIUMEPOB.

Cp

Pa3zgen 16. DA30BbIE
COCTOSHUMA U TTEPEXO/IbI B
TTOJIMMEPAX

16.1

Pa3nuna mex iy arperatHbIM U
(ha30BBIM COCTOSTHUSIMH.
Kpucrannmzamus u miiaBieHue,
KaK OCHOBHBIE (Da3oBbIe
COCTOSIHMSI B TIOJIUMEPAX.
CrextoBaHUE MOJIMMEPOB.
DU3NYECKUE COCTOIHUS
aMOp(HBIX MOJTUMEPOB.
Mexanuyeckas IpOYHOCTh U
pa3pylIeHHE MOTUMEPOB.

Paznen 17. PACTBOPBI U T'EJIN
[TOJIMMEPOB




17.1

Hctunnble pacTBOPHI U Cp 9 4
KOJUTOUJHBIE cucTeMBI. Da3zoBoe
paBHOBECHE CUCTEMBI ITOJIUMEP-
pactBopuTtelb. CTyTHU WIH T'elU
MOJIMMEPOB.
TepMoaAMHAMHYECKOE Kau€CTBO
pacTBopuTelia. YpaBHEHUE
COCTOSIHUS [TOJIMMEpPA B paCTBOPE.
Pazb6aBneHHbIe 1
KOHIIEHTPUPOBAHHBIE PACTBOPBI
nosimMepoB. [Inactudukanus
MIOJINMEPOB.

Paznen 18. DUSNYECKHUE
METO/bI U3YUEHUA
I[TOJIMMEPOB

18.1

CHeKTpoCKONMMYECKUE METO/IBI, Cp 9 4
KaK METO/Ibl, OCHOBaHHbBIC Ha
B3aMMO/ICHICTBUH
3JIEKTPOMArHUTHOTO U3JTyYEHHUSI C
BemecTBOM. OCHOBBI METO/I0B
ONTUYECKOM CIEKTPOCKOIUH,
PaAMOCIEKTPOCKOIIUH,
PEHTI€HOCTPYKTYPHOTO aHATIU3a
Y MacC-CIIEKTPOMETPHU.

Pasnen 19. AKTYAJIBHBIE .
ITPOBJIEMbI ®13MYECKOU
XUMUHN ITOJIMMEPOB

19.1

Hcnonb3oBaHne METO/1A reilb- Cp 9 2
dhopmoBaHUS 7151 CO3TaHUS
CBEPXBBICOKOIIPOYHBIX BOJIOKOH
n3 CBMIID. Ipyrue Buabl
BBICOKOITIPOYHBIX BOJIOKOH.
CynpamonekymsipHast XUMHSI U
CYIIPaMOJIEKYJIIpHbIE TTOJTUMEPBHI.
[TomumepHbIe KHUJIKHE KPUCTAILIBI
Y UX TIPUMEHEHHUE.
Hcnons30Banne NOJIMMEPHBIX
CBETOBOJIOB B BOJIOKOHHOM
ontuke. [Tonmeps! B MeTUIMHE.
3eneHas XuMUS U [TOJTUMEPBHI.

Paznen 20. 3auet no Kypcy
"CTpyKTypa 1 CBOMCTBa
TOJIMMEPOB"

20.1

3auer 1o Kypcy 3auér 9 0

Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH

* TpaAULIMOHHBIE ((PPOHTANBHAS JIEKIIUS, PEIICHNUE YIIPAKHEHUN ),

* nH(popManMoOHHBIE (TIOKA3 MPE3CHTAaIUH ),

* TEXHOJIOTHUS UCCIIEAOBATEIBCKON JISATEIIPHOCTH (XUMHYSCKHUN YKCIIEPUMEHT),
* TEXHOJIOTHUSI MOJYJILHOTO W OJIOYHO-MOJTYJIEHOTO O0YUYCHHUS,

* 3]10pOBbECOEpEraroIfe TEXHOIOTHH.

Cnncok 00pa3oBaTe/IbHbIX TEXHOJIOTHH




1 | HMrpoBble TeXHOIOTUU

JluckyccuoHHbIe TeXHONOTHH ((hOpyM, CUMITO3UYM, Ne0aThl, akBapuyMHas TUCKYCCHs,
naHeJbHAas JUCKYCCHSL, KPYTJbIN CTOJ, (pacuIuTHpOBaHHAS U T.J.)

3 |HWudopmarmonnsie (n(poBbIE) TEXHOJIOTHH

4 | AKTUBHOE CyllIaHue

5 |TexHonoruu pa3BUTHS KPUTUYECKOTO MBIIIJICHUS

MeTo/bl TpYyIIIOBOTO PEIIeHUs TBOpUYecKuX 3anad (Meton Jlenshu, meton 6—6, MeTo

7 |[Ioptdomumo

8 |Tpenunr

8. OHEHOYHBIE MATEPHAJIbI JI5s1 IIPOBEJEHUA TEKYIIEA U
INPOMEXKYTOYHOU ATTECTALIUN

8.1. OueHo4Hble MaTepUAaJIbl VIl IPOBeeHUS TeKYLeH aTTecTaluu

B Ilpunoxenune
[IpuMepHBIil nepedeHs BOIPOCOB ISl IOATOTOBKH K 3a4€Ty

1. HazoBuTE yueHbIX, BHECIIUX ONPEIEIIAIOMNN BKIIAJ B Pa3BUTHE HAYKH O
nonumepax. Korga okonuarensHo chopMupoBaiack Hayka O mojJumepax?

2. Ha3zoBuTE OCHOBHBIE Hay4YHbIE IIKOJIBI IO OJUMEPAM.

3. JaiiTe xiaccuHKaILNIO OJTUMEPOB.

4. Ha3oBHTe YYCHBIX-TIOJIMMEPIIUKOB SBIISTIONINXCS JTaypeatamu HoOeneBckoi mpeMum.

5. JlaiiTe knaccuuKauo OCHOBHBIX CTPYKTYPHBIX YPOBHEH B nmonumepax. UYTo Takoe
CYNpPaMOJIEKYJISIPHBIE ITOJIUMEPBI.

6. HazoBuTe aymoTporHbie GopMbl yriaeposa.

7. JaiiTe npuMep pEryJIsipHBIX U CTEPEOPETYIISAPHBIX OJIUMEPOB.

8. B uem oTiinume NoHATHS «KOH(MUTYpaIUs» U «KOH(POpMaLHsh TOITUMEPOB?

9. IloueMy BBOIUTCS IOHATUE CPEIHEN MOJIEKYJIIPHON Macchl oaumepa? Yto takoe
MOJIMAUCIIEPCHOCTD NoJmmepa’?

10. JlaiiTe nepapxudeckue ypoBHU KOH()OPMALIMOHHOT'O COCTOSTHUSI.

11. daiiTe onpesenenre TePMOAMHAMUYECKON U KHUHETUUECKOW THOKOCTH MOJTUMEPHBIX
LEIEN.

12. Yto Takoe KOHTypHas JIMHA noJiuMepHOo# 1ienu? Kakumu napameTpamu
XapaKTEepU3YIOTCS pa3Mepbl MAKPOMOJIEKY1?

13. Ha3oBuTe METO/IbI OIIpEIETICHHS MOJIEKYJIIPHON Macchl OJIUMEDA.

14. Yem MOJeKyJIIpHOE CTPOEHUE MOJIMMEPOB OTIMYAETCS OT HaJMOJIEKYJIIPHOTO
CTpOEHUs?

15. Jlaiite onpeneneHne KpUCTAUINYECKOro 1 amopdHoro noiauMepa. Kak onpenenuts
CTENEHb KPUCTAUIMYHOCTH ITOIMMepa’?

16. Kak yctpoena kpucrauinueckas ¢asza moaumMepoB?

17. Yem oTnHMyaroTCs KPUCTAJUIUTHI HA CKJIAYATHIX LHENAX OT KPUCTAINIUTOB Ha
BBINPAMIIEHHBIX LenaX. UTo Takoe namens?

18. CheponuTsl, AEHAPUTHI, CTPYKTYpa HIHII-Ke6ad?

19. HagmounekynsapHOe CTpOeHHE OPUEHTUPOBAHHBIX MOIUMEPOB. Muxkpodubdpusia u
OOJIBIITION TIEpUOI.

20. Ctpoenue aMmop(hHBIX 0b1acTeil OPHEHTUPOBAHHBIX OJIMMEPOB.

21. B yem pa3nuune OpuEHTALIMOHHON KpUCTAJNIN3allii U OPUEHTALlHOHHOT O
BBITSTUBAHUS?

22. CynpaMoJIEKyJISIpHBIE IOJIMMEPBI U «MOJIEKYJIIPHBIE MAIlIMHBDY.

pa3BUBaIOIIEH KOOMEepaIii, MO3roBO! MITypM (METOJ] T€Hepaluy Ueil), HeTBOPKUHT U T.1.)




23. Kakue (azoBbie cocTostHUS 1 (ha30BbIe MepeXxo bl HAOIIOJAI0TCS B IOTUMEpPax?

24. XonoaHas v ropsiyas KpUCTaUTU3a1usl.

25. KuHeTuka KpucTaain3aiuy MoJIuMepoB U ypaBHEHUE ABpaamu.

26. UeM cTEKJI0BAHUE OTINYACTCS OT KPUCTAJUTU3AINHN ?

27. Tpu GUBHYECKUX COCTOSTHUS MOJIMMEPOB.

28. Meroapl n3yueHus pU3NIECKUX COCTOSTHHM.

29. MoekyisipHasi Ipyupo/ia YIpyrou, BBICOKOAIACTUYECKON U MIaCTUYECKOM
nedhopmaruu.

30. ledopmanus ¢ 0Opa3oBaHUEM IICHKH MIIM BBIHYKJICHHO-3JICTHYECKas Ae(OpMaIIys.

31. Mexanudeckue CBOMCTBA U pa3pyIICHUE MTOJTUMEPOB.

32. TlousTue nonroBedHocT u popmyna Kypkoa /i JOITOBEYHOCTH OJUMEPOB.

33. Kunernueckas npupojia pa3pyuieHus.

34. VicTuHHBIE pacTBOPHI, KOJUIOUIHBIE CUCTEMBI U TEJIH.

35. ®a30B0O€ paBHOBECUE CUCTEMBI OJUMEP-PACTBOPUTEIT.

36. Knaccudukanust reiei.

37. Ilnactudukarys NoJIuMepoB.

38. CnekTpockornuyeckue MeToabl u3ydenus nonumepon (Y@ u UK cnektpockomnus,
SIMP u OIIP cniekrpockornus, KP cniekrpockomnus).

39. PeHTreHOCTPYKTYPHBIN aHAJIU3.

40. BusyanbHble METObI UCCIIEIOBAHUS ITOJIUMEPOB.

41. Metozbl, OCHOBaHHbIEC Ha PEOJIOTUYECKUX, MEXaHHUUECKUX, TEPMUUECKHUX,
ONTUYECKUX U JIP. CBOMCTBAX MOJTMMEPOB.

42. [lpuHuun Metoza reiab-hopMOBAHUS JJI CO3/IaHUS BBICOKOIIPOUYHBIX IMOJTMMEPOB.

43. CnocoObl yIIpOYHEHHUS ITOJTUMEPOB.

44. Y cTpoiCTBO MOJIUMEPHOTO CBETOBO/IA.

45. HeTkaHble MaTepuaibl U UX IPUMEHEHHUE.

46. Ucnionp30BaHME MOJIMMEPOB B MEIUIIMHE.

47. 3eneHast XuMHUsI ¥ TIOJTUMEPHI.



8.2. OneHo4Hble MaTepHAJIbI JJISI IPOBEACHUS TPOMEKYTOYHOM aTTeCTalluu
B IIpunoxenue
8.3. TpeOGoBaHus K PeliTHHI-KOHTPOJIIO

B IIpunoxenue

9. YYHEBHO-METOANUYECKOE U UTHOOPMAILIMOHHOE OBECIIEYEHHE
JUCIHUIIVIMHBI (MO Y JIS)

9.1. PexomeHnayemas aureparypa

9.3.1 IlepevyeHb MPOrpaMMHOI0 obecreyeHust

Kaspersky Endpoint Security 10 qs Windows

Adobe Acrobat Reader

Google Chrome

ABBYY Lingvo x5

MATLAB R2012b

Origin 8.1 Sr2

HyperChem

1
2
3
4
5 OpenOffice
6
7
8
9

STATGRAPHICS Centurion XVILII

9.3.2 CoBpemeHHble npodeccuoHATbHBIE 0a3bl JAHHBIX U HH(POPMALIMOHHbIE CIIPABOYHbIE
CHCTEMBI

—

OnextpoHHas kojutekuus KHUr Okcopackoro Poccuiickoro ¢ponaa

BJI Web of Science

BJI Scopus

[TatenTHas 6aza komnanuu QUESTEL- ORBIT

XKypnans! nuznarenscrsa Taylor&Francis

XKypnansl American Chemical Society (ACS)

BupryanpHblil unTaNbHBINA 3a0 AuccepTauuii Poccuiickoii rocyapcTBeHHON OMOIMOTEKH

(DT

Penosurapuii TBI'Y

O| oo Q| | ] B~ W] N

Hayunas anekrponnas 6ubnuorexa eLIBRARY .RU (nmoamnucka Ha sxypHaib1)

OBC Tel'Y

[S—
(e

—_—
—_—

9bC BOOK.1u

12 9BC «Jlaup»

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOY JIS)

AyauT- OobopynoBanue

3-3080 |xommuieKT yueOHOU Mebenu, IepeHOCHON HOYTOYK, POEKTOP, BECH aHATUTUYECKHE,
Hacoc GOpBaKyyMHBIH




3-408 KOMIUICKT y4eOHO# Mebenn, MepeHOCHOM HOYTOYK, TPOEKTOPEI, a0COPOIIOMETD,
TesneoHbl, apeoMeTp, 6apoMeTp aHEPOUI, APENb, KOJOHKH, MEIIAIKa MATHUTHAS,

3-421 KOMIUICKT yueOHol Mebenu, Mukpockorsl, Becbl, Dypre UK criekrpomerp,
nonosgHuTeabHoe obopyaoBanue 1t MK dypbe ciekrpoMeTpa , KOMILUIEKC

11. METOAWYECKHUE MATEPUAJIBI JUISI OBYYAIOLINXCS IO OCBOEHUMIO
TACIATLITAHBI

VYyeOHnast mporpamma

Bseaenue. IIpeamer kypca.

Hcropudeckuii akckypc no mpoodiieme hopMUPOBAHHS CPABHUTEIIBHO MOJIOION HAYKH O
nosnmepax. OCHOBHBIE 3TaIlbl PA3BUTHSI HAYKH O NOJIUMEPAX.

Tewma 1. BBIIAIOIIMECA YUYEHBIE-ITOJIMMEPIIMKHN 1 X BKJIA/I B HAYKY O
[TOJINMMEPAX

I'epman IlTaynunarep — naypeat HoOeneBcKo# nMpeMuH B OCHOBOIIOJIOKHHUK HAYKH O
nonumepax. Cuare3 Kapozepcom Ha ¢pupme «[FonoH» moauaMuioB, moamdGUpoB U ap.
CUHTETHYECKUX mojuMepoB. OTkpbiTHe YorconoM u Kpukom npoitHoit cnupanu JJHK. Cunres
[Murnepom u HatTtoii crepeoperyisipHbIx TOTUMEPOB. Bkiag poccuiickux yueHbIX (AJEKCaHAPOB
A.IL., Xypxkos C.H., Kooeko I1.I1., Kaprun B.A., Bonbkenmreitn M.B., Kopmak B.B. u ap.) B
pa3BUTHE HAYKH O MOJUMEpPAX.

Tema 2. OBIUUE CBEJIEHW O BBICOKOMOJIEKYJIAPHBIX COEJMUHEHUAX

PaccmaTpuBaroTcst 0COOEHHOCTH MOJIMMEPHOTO COCTOSTHUS BelecTa. Jlaercs
KJ1acCcU(UKaLKs MOJTUMEPOB.

Tema 3. XUMUYECKOE U ®U3NYECKOE CTPOEHUE [TOJIMUMEPOB

PaccmaTpuBaercs CTpoeHUE MTOJIMMEPOB ¢ XUMHUYECKON U (PU3NICCKOM TOUCK 3PCHUSL.
AHanuzupyercst GU3nYecKoe CTPOSHUE Ha MOJICKYJIIPHOM M HaJIMOJIEKYJISIpHOM ypoBHAX. Ocoboe
MECTO YIENSIETCS PACCMOTPEHUIO OPUEHTUPOBAHHOTO COCTOSHUSA ITOJIUMEPOB.

Tema 4. DA30BBIE COCTOSAHMA U ITEPEXO/IbI B TTIOJIMMEPAX

Pa3nwuia Mexay arperaTHbIM U (ha30BBIM COCTOSTHHSIME. KpucTamm3aius 1 IIaBjIcHue, Kak
OCHOBHBIE (pa3oBbIe COCTOSIHUS B mouMepax. CTekiioBaHue MoauMepoB. Ou3nuecKrue COCTOSTHUS
amMop(HBIX onTuMepoB. Mexanndeckasi MPOYHOCTH U pa3pylIeHHE MOJTUMEPOB.

Tema 5. PACTBOPEHI U I'EJIU TTOJIMMEPOB

HctunHbIe pacTBOPHI M KOJITOWIHBIE cUcTeMbI. Da30BO€ paBHOBECHE CUCTEMBI TTOJIUMEP-
pactBopuTesb. CTyIHU WU TEIIU MOJMMEPOB. TepMOIMHAMUYECKOE Ka4eCTBO PACTBOPHUTEIIA.
YpaBHEHHE COCTOSIHUSA MTOIMMEpPa B pacTBope. Pa3zbaBiieHHbIe U KOHIIEHTPUPOBAHHBIE PACTBOPHI
nonuMepoB. [lnactudukanus monuMepos.

Tema 6. DUSNYECKUE METO/Ibl U3YUEHUA ITOJIMUMEPOB

CHeKTpOCKOMMYECKUE METO/IbI, KaK METO/IbI, OCHOBAaHHBIE Ha B3aUMOICHCTBUH
ANIEKTPOMATHUTHOTO U3JIy4YEeHHUs C BelecTBOM. OCHOBBI METOI0B ONTUYECKON CIIEKTPOCKOINH,
PaaNOCTIEKTPOCKONHMH, PEHTT€HOCTPYKTYPHOI'O aHAJIU3a U MAaCcC-CIIEKTPOMETPHH.

Tema 7. AKTYAJIBHBIE ITPOBJIEMBI ®U3NYECKON XMW ITOJIMMEPOB

Hcnonws3zoBanne MeToa refb-(hopMoBaHUs ISl CO3/IaHHS CBEPXBBICOKOMTPOUYHBIX BOJIOKOH
3 CBMIID. Jlpyrue Buabl BBICOKOIPOYHBIX BOJIOKOH. CynpaMoJieKyIsipHas XUMHUS U
CyHpaMoJeKyIsIpHbIe MONMUMEPHI. [loMMepHbIe )KUIKUE KPUCTAIIIBI U UX TPUMEHEHUE.
Hcnonb3oBaHKEe MOIMMEPHBIX CBETOBOJIOB B BOJIOKOHHOM onTuke. [loaumeps! B MeTULIMHE.
3eneHast XUMUSI ¥ TIOJTUMEPBI.

[IpuMepHBIil mepedeHs BOIPOCOB JUIsl MOJATOTOBKH K 3a4€Ty

1. Ha3oBuTe yueHbIX, BHECIINX ONPEACISAIOMNN BKIAI B pa3BUTHE HAYKH O
nonuMmepax. Korga okonuarenbHo chopMupoBaiack Hayka O mojgumepax?
2. Ha3zoBuTe OCHOBHBIE Hay4YHBIE IIKOJIBI IO MOJUMEPaM.
3. laiite kmaccu(pUKaIUIO MOJIUMEPOB.
4. Ha3oBHTe yYeHBIX-TIOJIMMEPIIUKOB SBIISIOLIMXCS aypearamu HobeneBckoit mpeMuH.
5. laiiTe kaccU(pUKaLMIO0 OCHOBHBIX CTPYKTYPHBIX YPOBHEH B nmonumepax. Uto Takoe




CyNpaMOJIEKyISPHbIEC TOJIUMEPHI.

6. HazoBuTe aymoTporHbie GOopMBI yriaeposa.

7. JlaiiTe mpuMep PEeryasipHbIX U CTEPEOPETYISPHBIX MOJUMEPOB.

8. B uem oTiinume moHATHS «KOH(MUTYpAIUS» U «KOH(DOpMAIIHSD TTOTUMEPOB?

9. Ilouemy BBOIUTCS MOHATHE CPEHEH MOJICKYJISIPHOM Macchl mosimmepa? UTo Takoe
MOJIMUCIIEPCHOCTD Toumepa’?

10. laiiTe nepapxudeckue ypoBHH KOH(POPMAIMOHHOTO COCTOSHHUS.

11. daiiTe onpeaenenre TepMOAMHAMUICCKON M KHUHETUYECKOW THOKOCTH IMTOJTUMEPHBIX
LEIEH.

12. Yto Takoe KOHTypHas IJTMHA oJiuMepHOoH 1ienu? Kakumu napamerpamu
XapaKTEepU3YIOTCS pa3Mepbl MAKPOMOJIEKY?

13. HazoBuTe METOABI ONpEaCTICHUS] MOJICKYJISIPHON MacChl IOJIMMeEpa.

14. Yem MONEKYJISIPHOE CTPOCHHE MOJIMMEPOB OTIMYAETCS OT HAAMOJIEKYJISIPHOTO
CTpoeHus?

15. MaiiTe onpeaeiieHne KpUCTALINIECKOTro U amopdHoro nomumepa. Kak onpenenutsb
CTENEeHb KPUCTAJUIMYHOCTHU HoJIuMepa’?

16. Kak ycrpoeHa kpuctaymndeckas (aza nmommepon?

17. Yem OTIMYAIOTCSI KPUCTAJUIUTHI HA CKIAAYATHIX LETSIX OT KPUCTAIUIUTOB Ha
BBITIPSIMJICHHBIX 1eMsax. YTo Takoe mamens?

18. CeponuTsl, ACHAPUTHI, CTPYKTYpa MIHUII-Ke0ad?

19. HagmonekynsipHOoe CTpOCHHE OPUEHTHPOBAHHBIX MOIUMEPOB. Mukpobubdbpusia u
OOJIBIIION MIEPHO/I.

20. Crpoenue aMmophHBIX 001acTeli OPUSHTHPOBAHHBIX ITOJIHMMEPOB.

21. B yem paznuune OpueHTAIIMOHHOW KPUCTAITU3allK U OPUEHTALMOHHOTO
BBITSATMBAHUS?

22. CynpaMoJieKyJIsipHbIE OJTUMEPBI U «MOJIEKYJISIPHBIC MAIIUHBI.

23. Kakwue (a3oBbie cocTostHUS 1 (ha30BbIe MepeXo bl HAOIIOJAI0TCS B TIOJUMEpPax?

24. XonoaHas v ropsiyasi KpUuCcTauIu3alus.

25. KuHeTuka KpUCTaJUIH3aIUH TOJIMMEPOB U YpaBHEHHE ABpaaMH.

26. YeM cTEKJIOBaHHE OTIMYAETCS OT KpUCTAUIM3aUn?

27. Tpu ¢pu3HUECKUX COCTOSHHUS MOJIMMEPOB.

28. Meroap! n3yueHus PU3NIECKUX COCTOSHHM.

29. MonekyispHas npupoJia yIpyrou, BBICOKOAIACTUUECKON U MIACTUYECKOMN
nehopmaruu.

30. Jledopmarnius ¢ oOpa3oBaHHEM MISHKH WM BBIHYXACHHO-3IICTHYECKast ehopMalius.

31. Mexanuueckue CBOICTBa U pa3pyLICHHE MTOJINMEPOB.

32. TlousTue nonrosedHocT U popmyna XKypkoa /i JOJTrOBEYHOCTH OJUMEPOB.

33. Kunernueckas npupoja pa3pyieHusl.

34. VicTuHHBIE pacTBOPHI, KOJIJIOUIHBIE CUCTEMBI U TEIIH.

35. da3oBoe paBHOBECUE CUCTEMBI TOJIMMEP-PACTBOPUTED.

36. Knaccudukanus remneil.

37. Ilnactudukanus moIuMepoB.

38. CnekTpockonudyeckue MeToabl n3ydenus nonumepoB (Y@ u UK cnekrpockomnus,
SIMP u OI1P cnextpockomnus, KP cnekrpockonust).

39. PeHTreHOCTpYKTYpHBIN aHAIU3.

40. BusyanbHble METObI HCCIIEI0BAHUS MOJIUMEPOB.

41. Metoabl, OCHOBaHHBIE HA PEOJIOTUUECKHUX, MEXaHUUECKUX, TEPMUUECKUX,
ONTUYECKHUX U JIp. CBOMCTBAX MOJIUMEPOB.

42. IpuHuun MeToaa reiab-hOpMOBAHUS JJI CO3/IaHUS BHICOKOITPOUYHBIX MTOJTMMEPOB.

43. CiocoOsI yIIpOYHEHHUS TTOJTUMEPOB.

44. Y cTpoiCTBO MOJIUMEPHOTO CBETOBO/IA.

45. Herkanble MaTepuaibl U UX IPUMEHEHHE.

46. Ucnonb30BaHKe MOJUMEPOB B MEAUIIUHE.

47. 3eneHast XuMUs U TOJIUMEPHI.



[TepeyeHb OCHOBHOM U JOTIOJHUTEIHHOU YUCOHON TUTEPATYPhl, HEOOXOMMOM IS
OCBOCHHUS JUCIUTUINHBL:

1.

a) OcHOBHas IUTEpaTypa

1. Tarep A.A. ®usuko-xumus noaumepoB. 2007. 4-e uza., nepepad. u gom. Yued. mocodue
it xuM. dak. yH-ToB / A. A. Tarep; mox pen. A. A. Ackazackoro. - M. : Hayunsriii mup, 2007. -
573c.

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

2. [TaxomoB I1.M. OcHoBsI pusuku 1 xumun noaumepon. 2016. 163 ¢. Teeps: TBI'Y
(umeetcs B oubnmoteke TBIY).

3. JleonoBu4 A. A. ®usnka u XUMHUS MOJTUMEPOB [ DIEKTPOHHBIN pecypc] : yueOHoe
nocobue juist By30B / A. A. JleoHoBuu. - 2-¢ u3 ., uctp. - Cankrt-IlerepOypr : Jlans, 2023. - 104 c.
— Pexxum noctyma: https://e.lanbook.com/book/338012

4. Manaxosa 0. H. ®u3uko-xumust mouMepoB [ DIEKTPOHHBIHN pecypc] : yueOHoe
noco6wue / FO. H. Manaxosa, T. E. I'puropses, C. H. UBairyH. - MockBa : PTY MUPDA, 2022. - 58
c. — Pexxum noctyma: https://e.lanbook.com/book/265595

0) JlomoyiHUTEIbHAS TUTEpATypa:

1. BBICOKOMOJICKYISIPHBIC COCTMHCHUS : YUeOHUK M MPAKTHKYM i By30B / M. C. AprkakoB
[u 1p.]; mox pen. 3e3una A.b. - DnekTpon. naH. - Mocksa : FOpaiit, 2021. - 340 c. - (Briciiee
oOpa3zoBanue). - URL: https://urait.ru/bcode/469143

2. OU3UKO-XUMUS OJIMMEPOB U OronoaumepoB. [IpakTukym [DnekrponHbii pecypce] / 1O.
H. Manaxoga [u ap.]. - Mocksa : PTY MUPDA, 2022. - 41 c. — Pexxum nocrymna:
https://e.lanbook.com/book/265598



OueHovyHbie

arTrecranmmmu

MaTepuaJabl

AJs  IPOBCACHUA

TEeKylled M TMPOMEKYTOYHOU

PACCHYET BAJIJIOB
O AMCHUIIVIMHE «CTPYKTYPA U CBOUCTBA NTOJIMMEPOB»

1 moayJb

No gﬁi?;:;; Bua pa6orsl / cniocod N —

1 | IK-1.1 JlaGopatopubie paboThl - 2 | 8 6ayoB (4 Oana 3a 1 mad.
IK-1.2 pabory)

2 | IIK-1.3 KomnokBuym Nel 8 6aIToB (KOJUTOKBHYM
IIK-2.1 BKJIIOYAET PELICHUE
I1IK-2.2 TECTOBBIX 3aJaHui — 4

OaJiya, OTBETHI HA BONPOCHI
— 4 Ganna

3 Brimonaenne noMmamaen 10

paboThI
4 [TocemaeMocThb 2
5 PaboTa Ha 3aHsTUH 2

Hroro: 30

2 MOayJIb

No Pe3yabTaT Buj pa6otsl / cnocod
(MHaAMKATOP)

Kpurepun onenuBanns

1 | IIK-1.1 JlabopaTopHbie paboTHI - 2 8 baoB

2 | IIK-1.2 KonnokBuym Ne2 8 6aIoB (KOJUTOKBUYM
IIK-1.3 BKJIFOYAET PELICHUE
I1IK-2.1 TECTOBBIX 3agaHui — 4
[1K-2.2 Oaia, OTBETHI HA BOIIPOCHI

— 4 6anna)

3 BrlimioiHeHHE ToMaIHe paboThl 10

4 [TocemaemMocThb 2

5 PaboTa Ha 3aHsiTHH 2

Hroro: 30
6 3auer 40 (4 3axanus B OuJiere

no 10 6ass10B)

Hroro 3a cemectp

100 6ax10B

Texyuuit KOHTPOJIb YCIIEBAEMOCTH




1 moayJsb
JlabopaTtopHblie padoThI

JlaGopaTopHuasi padora Nel. UcciienoBaHne XUMH4YECKOT0 COCTABA MOJIUMEPOB
MetoaoM UK cnekrpockonumn

Llenv pabomul — 0O3HAKOMIIEHUE C METOJIMKON UACHTU(DUKAIIMM XUMHUYECKOTO CTPOCHUS
nonumepa 1o ero MK cnekrpy.
Ilpubopuvl u peakmugwvl
e K cnekrpomerp Specord 75 IR wiam npyroii.

L4 Ha60p PA3JIMYHBIX ITOJJUMCPHBIX INICHOK AJIA I/I,I[eHTI/I(i)I/IKaHI/II/I.
Texnuxa b6ezonacnocmu:

e  (O3HAKOMUTCS ¢ MHCTPYKIUEH K IpHOOPY.

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

e (O3HaKOMMTCS C UHCTPYKLUEHN K IpUbopy

e 3amucaTh CIEKTpPBI [IIEHOUHBIX 00pa3ioB B cpenneM MK nuanasone (4000 - 400 cm™).

e C nmoMoIp0 MacITaOHOM TUHEHKHU ONPEeAeTUTh TOYHOE 3HAUCHHUE XapAKTEPUCTUUECKUX TOJI0C
TMIOTJIOIICHUS B CIIEKTPaXx.

e [IpousBecTy HHTEPIPETALMIO CIIEKTPA O MOJI0CAM MOTJIOMIEHUS ¢ TTOMOIIBIO
KOPPEJSIMOHHBIX Tabmull (OTHECEHHE OCHOBHBIX Xapakrepuctuueckux MK momoc
MIOTJIOIICHHUS ).

e Hanucate 11t kKaxa0ro o0pasia ero CTpykTypHyto Gopmyiy.

@opma omuema: VK cnekTpsl MOIUMEPOB, YaCTOTHI OCHOBHBIX MAaKCUMYMOB MOTJIOMICHHS JISI

KaXXJ0ro COCAMHCHUA U UX OTHCECCHHUC, a4 TAKKC XUMHNYCCKas (bOpMy.]'Ia moJjaumepa.

JlabopaTopHas padora Ne2. KosimuecTBeHHOE onpeie/ieHle COACePKAHUSA
KapOOHMJIBHBIX rpynn B nojudtuieHe merogom UK cnekrpockonnu

Lenv pabomui: llpoBeneHue koiuuyecTBeHHOro ananuza B HMK-obmactu chekrpa
00pa31oB TEPMOOKHUCIEHHOT'0 U HEOKHCIEHHIOTO MOJHATHIICHA.

Obpasyvl u peakmuevl: [10TUITUIEH OKUCIECHHBIN U HEOKUCIEHHBIH.

Obopyoosanue: UK cnekrpodortomerp Specord 75 IR , dypre UK cnextpomerp Equinox 55,
Ipecc rupaBInuecKuii 1a00paTOPHBI

Teopemuueckue 0cHoOGbl Memooa

B ocHoBy MeTona ompezeneHusi colep)kaHus KapOOHWJIBHBIX TPYIII JIEKUT 3aKOH Byzcepa—
Jlambepma—~hbepa, cBA3bIBAIOIIUN WHTEHCUBHOCTH MOHOXPOMAaTHMUYECKOTO CBETOBOro MoToka (lp),
najaonero Ha obpaszer, W MOToka (1), MPOIMIEIIIEro 4yepe3 HEero, ¢ XapaKTePUCTHUKAMH MOJIEKYIJI
HCCIIeyeMOro (ITOTJIOMIAOIIET0) BEIIeCTBa U €ro KOHLEHTpaluel B oopasie:

I=1,-107%d

/i€ &€ — yeNbHbIN KO3 (UIMEHT NOIJIOmEeHHs. J1/(MOJIb-CM); ¢ — KOHLIEHTpaIus BeuiecTBa. Mounb/ J;
d — TOJIIHHA CJI05, CM.

B mnpakrtuueckoif paboTte ucnonb3yroT Jorapudmuueckyro ¢opmy 3ammcu 3akoHa byrepa-
JlamGepra-bepa:

lgIT0 =ecd =D,

e D — onTrdeckas ITOTHOCTE BEITIECTBA.



Paboras wa WK cmektpomerpax, u3MepsiOT OTHouIeHue [o/l, KOTOpOe Ha3bIBaeTCs
Koauyuenmom  nponyckanus. CHEKTp TIOIJIOUICHUS MPEACTAaBISeT COo00M  3aBHCHMOCTH
nponyckanus T=[1p/I]-100 (B %) oT 9acTOTHI KOneOaHUs V.

N3 xypca ¢u3uKH M3BECTHO, YTO YacTOTa KojebaHus cBeTta v=c-l/A (rae ¢ —CKOpOCTh CBETa B
Bakyyme). Bemiunna [/4 wsMepsieTcs B cM 1 HOCHT Ha3BaHME 60HO6020 YUCIA; OYEHb YACTO Er0 HA3BIBAIOT
yactoToi (uro He TouHO). CrenoBarelibHO, MpaBUiIbHEe ObUIO Obl TOBOPUTH, YTO CHEKTP MOMIOIEHUSI — 3TO
3aBHICUMOCTb IPOITYCKaHUsI OT BOJIHOBOTO YHCIIA.

Kaxxnolf XuMUYecKOl Ipynne COOTBETCTBYIOT OIIPENEICHHbIE YacTOThl (BOJIHOBBIE 4HCIIA)
KoJIeOaHusA, CIIeOBaTeNbHO, M Tojockl morjomienus B MK cmekrpe. DTH MONOCH Ha3bIBAIOT
xapakmepucmudeckumy. 3Has XapaKTEPUCTHUECKHUE TOJOCHI (YacTOTHI) MOTJIOMIEHUS WU CHEKTP
BEIIECTBA, MOKHO HICHTHU(QHUIHMPOBATH IPYIIbI, BXOJASIIME B COCTaB BELIECTBA, a TAKXKE M CaMO

BE€IICCTBO.
I[J'II/IHa BOJIHBI A B MaKCUMYME IOITTOIMICHUA, an00 YacToTa KoaeOaHus V, HJIM BOJTHOBOC YHUCJIO

OTIPE/ICIISIOT TIOJIOKEHUE TMOJIOCHI B crieKTpe. KpoMe Toro, Kakmas mojioca B CIHEKTPE MOXKET OBITh
O0XapakTepru30BaHa UHTEHCUBHOCTHIO, ITUPUHOM U THUIIOM MOJIIpU3AIIIH.

Hnmencusnocms TOJOCH  XapaKTEPU3YyeT KOHILEHTPAIMIO JAHHBIX XMMHYECKUX TPy,
MOTJIONIAIOIINX CBET C JUTMHOM BOJHBI A, a TaKXe MOJIEKYJSIPHYIO CTPYKTYpy BemiecTBa. Tak,
Han0oJiee HMHTCHCHMBHBIMH B CIEKTpPE SBISIOTCS THKH, OTBEYAIONIME BaJCHTHBIM KOJICOaHHSIM.
Pa3nnyaroT MHTEHCUBHOCTh B MaKCHMYyME MOTJIOLIEHUS U UHTETPaIbHYI0 MHTEHCHUBHOCTD (ITUIOMIA/b
1moj Tojocor moriomeHus). [losockl TOTOmEeHusT JeIAT Ha Culbhble, CcpeoHue W ciabdvie B
3aBHUCHUMOCTH OT UHTEHCUBHOCTH IOJIOCHI @ MAKCUMYME TOTJIONICHHSI HIIK OT IUIOMIAAH MO KOHTYPOM
ITOJIOCHI.

B Tabu. npuBeneHbl 4acTOTHl HauOO0JIee MHTEHCUBHBIX MOJIOC MOTJIOMICHUS HEKOTOPBIX YacTO

BCTpevaroumxcs QyHKINOHAIBHBIX TPYIIL.

Tabnuua 8.5. BomHOBBIE unca XapaKTEepUCTUYECKOTO MOTJIONMIEHUSI HEKOTOPHIX XUMHUECKUX

rpynn
['pynna Ob6nactb I'pynna ObnacTb
MOTJIOIIECHUS MIOTJIOIIEHUS
O-H 3760-3360 CH3 nimn CH» 1475-1430
C-H 3279-2703 KapOonun 1850—1650
C-O0 1300-1170 Anpaeruasl u 1725-1690
(aenaceprmenHsbIi C) KETOHBI
C-O (HacblIEeHHbII 1170-1050 Kap6oxcun 1700-1670
0
KapOokcunarueie 1610—1560 AMHMHOKHUCIOTHI 1615—1510
HOHBI

CoBepIIeHHO 0YE€BUIHO, YTO aJIbJAETH/Ibl, KETOHBI U KapOOKCUIICOAEPIKAIINE MOJIEKYJIIbI HENb3s
UICHTU(PHUIUPOBATH, 3HAsI TOJ0XKEHUE MOJIOCH MOTJIOMIeHUsT ToJbKO Tpynnsl C=0, KoTopas BXOAUT
BO BCE 3TH MOJIEKYJIbl. OTHAKO KpOME ITOJIOCHI OTJIOMIEHHUS, XapakTepHou uist rpynnel C=0, kaxnas
U3 ATUX (QYHKIMOHAIBHBIX TPYNI JAeT U elle JONOJHUTENIbHYI0 XapaKTEPUCTUYECKYIO IOJIOCY
MOTJIONICHHMS; HATPUMED, albAeTUIHas rpyrina — mojocy ais —C—H, kapOokcunbras — nist —O—H.

B UK cnekTpax HOJIMATHIEHOB, IOJYYEHHBIX Pa3IMYHBIMU CIoco0aMu, HaOII0al0TCs
pa3anuus, KOTOPBIE SBJISIIOTCS PE3YJbTaTOM OTKJIOHEHUS CTPYKTYpPBI NOJIMATHIIEHA OT JIMHEWHOM 1eTIH
—CH;—. Ha stom ocHoBaHO aHanuThuyeckoe mpuioxeHrne MK cnekTpockonmuu K OMpenesIeHuIo
CTETNIEHH HEHACBIIIEHHOCTH, KOHIEHTPAalMd METWIbHBIX TpPYII U OOKOBBIX OTBETBICHHH B
MOJUATUIIEHAX DPA3JIMYHBIX MapokK. Paznuume crnekTpoB OKHMCIEHHOTO M HEOKHUCIEHHOro o0paslioB



MOJIMATUIICHOB 3aMeTHO 1o mnosiBiieHuio B MK criekTpe oKucIeHHBIX 00pa3lioB MOJOCH MOTJIOMICHUS
KapOOHUIBHOM Tpyrms! npu 1724 cm™.

Memoouka pabomsi

OOpa3upl I aHaJM3a TOTOBAT B BHJAE IUICHOK ToimmHOW 0,4—0,6 MM IyTeM TroOpsYero
npeccoBaHusi Ha JrabopaTtopHoMm mpecce npu temmeparype 150-160 °C u gaBnenun 30 MIla (300
krc/cm?).  Jlns monmydeHHss oOpasla ONpejeneHHOH TONIMHBI B Ipecc-GpopMy BKIAIbIBAIOT
OTPaHUYHUTENIh COOTBETCTBYIOIICH TOJIIHUHBI C KPYTIbIMH sueiikamu. HaBecky oOpasia moaudTuieHa
G paccUuTHIBAIOT 1O hopMyIie

G = nr’dp,

rjie 7 —paauyc YeiKu, cM; 6 —TOJIIMHA 00pasIa, CM; p — INIOTHOCTh HOJIMATUIIEH], I/CM’,

B kauecTBe aHaTMTUYECKOI MOJIOCHI AJIsl MPOBEACHUS KOJIMYECTBEHHOTO aHAlIM3a UCHOB3YIOT
nosocy mpu 1720 em! (5,82 MKM), COOTBETCTBYIOILYIO BaJTEHTHBIM KOIE6AHUSIM KapOOHUIBLHBIX IPYIII
KETOHHOTO U aJIbJICTHIHOTO THUIIA.

[Mostomy MK criekTpsl HcciefyeMbIX 00pasLoB 3aluchiBaloT B obmactu 1600 — 1800 cm!
(6,25-5,55 mxm). OnpenensoT 3Ha4eHue ONTUYECKOHN MIIOTHOCTA B MAKCUMYME TTOJIOCHI TTOTJIOIIECHUS
npu 1720 cm’! MeTomoM 6a30BOI THHUH.

Ha puc. Hmwke mpezacraBieH mpuMep oOpabOTKH CHEKTpa Ui KOJIMYECTBEHHOTO aHaIIN3a.
ba30Boii TMHMEN HA3bIBAIOT KACATEIbHYI0 K MUHUMYMaM U3MEPSEMOM MOJIOCHI MOMIomeHus. Tak, s
MOJIOCHI A TIPOLIEHT TPOITyCKaHHUS MOXET ObITh paccuuTaH 1o dopmyne T4= (14i/1o)*100 [nmm =
(T.1/Tp)*100, tax «wak [l41/10=T./Tp], a pnusg pacyera ONTUYCCKOW IUIOTHOCTH HEOOXOIMMO
BOCIOJIb30BaThCs BeipaxkenueM D =Ig(1y/14).

[Io BBYHUCICHHOMY 3HAQUEHUIO ONTUYECKOW IUIOTHOCTU  OMNPEACNSIOT  COACpkKaHHE
KapOOHUIIBHBIX TPy (Mco) B ONMUATUIICHE, TIOTB3YSACH pacyeTHON HopMyIIOii:

Mco = K %a
rae K=0,0433 — nocrosHHbIN kK0odhpuLueHT; Di720 — ONTUYECKas IUNIOTHOCTh 00pas3lia B MaKCUMyMe

AQHATTMTUYECKOM TMOJIOCHI; 0 — TOJIIMHA 00pa3ia, CM.
[Tpumep pacuera:

Dyyno = lg’7° = 460—32 = 0,146; M, = 0,0433 % = 0,18%.
A 3aoanue
1) 3amucare WK coekTpbl TEpMOOKHCIEHHBIX U
HETEPMOOKHCIIEHHBIX TUIEHOK 110.
2) 1o nonyuennsiM UK criekrpam 00bACHUTH pazanyuue
= B CTPOEHUH OKHCIEHHOTO U HEOKHUCIIeHHOro [13.
E 3) Ucnonw3zys  3akoH  byeepa-Jlambepma-bepa,
;:’n r ONpeeNuTh cojiepkaHne KapOoHmwIbHbIX rpynn C=0 B
§ ¢ TEPMOOKHUCJIEHHBIX TUIEHKaX mnonaudtuieHa no WK
A MOJI0Ce TIOTJIONIeH s Ha yactote ~1720 cm™'.
_?
T4 Koumponvhvie éonpocwi
v ] X 1) Ipusenute nBe GopMbl 3anucu 3akoHa byzepa-
—— Jlambepma-bepa: WHTETPATbHYIO u
Bonweloe yucno
TuddepeHInaIbHYIO.
Puc. IIpumep obpaborku MK crexrpa mo 2) IlosicHuTe CYIIHOCTH METOJA OIpeAeTCHUS

KOJIMYCCTBCHHOI'O COACPIKaHUMA TOl N WHOM

MeTory 0a30BOIl THHUHT N
(GYHKIIMOHATIBHOM TPYTIIIHL.



3) Ilouemy mnpu CpaBHEHUM TEPMOOKHUCICHHOW IUICHKM M HETEPMOOKHCICHHOM HX TOJIIMHA
JOJDKHA OBITH ofuHakoBoi? Kak TommuHa oOpa3iia BIuseT Ha BUJI crieKTpa?

4) PaccuurTaiiTe QIHHY BOJHEI (HM) U BOJHOBOE 4MCNO (cM™!) U1 KakIoi MmepedncieHHoN HusKe
4acTOTHl »ekTpomarauTHoro msmyuenns (I'm): 1) 1,97-10%; 2) 4,75-10'%%; 3) 6,23-10'5; 4)
9,56-10".

KoanoxkBuym Nel

1. Bseoenue
1.1.  IIpenmer u 3agauu Kypca Beenenue B cnenuanuzanuto. Yacts 1.
1.2.  Korma um KTO BIEpBbIE BBEN IOHATHUE «BBICOKOMOJEKYJSIpHbIE coenuHeHus»? Kak
MCIOJIH30BAIUCH MOJIMMEPHI JI0 CO3AaHUS HAYKHU O rmojaumepax?
1.3.  Koraa, KT0o 1 Kakue MoJIuMephl ObLITN BIEPBbIE CHHTE3UPOBAHBI YEIIOBEKOM?
2. Buioarowuecs yueHvle-noaumMepuuKy U ux 6K1ao 6 Hayky o noaumepax
2.1. OcHOBHBIE HCTOPUYECKHE ITAIBI CTAHOBIICHHUSI HAYKH O TIOJMMeEpax.
2.2. HazoBuTte 3apyOekHbIE U OTEYECTBEHHbBIE HAYYHBIC IIKOJBI B 00JIACTH MOJUMEPHBIX HAYK.
Pons B.A. Kapruna B ctanoBienuu noaumepHoit Hayku B CCCP.
3. Obwue ceedenust 0 8bICOKOMONEKYIAPHBIX COCOUHEHUSX
3.1. Kakue cBoiicTBa IpUCYLIX TOJIBKO MOIUMEPAM?
3.2. Knaccudukanus noiumMepoB U cepbl UX UCIOIb30BaHUS.
4. Xumuueckoe u gpusuneckoe cmpoeHue noiumepos
4.1. Ha3oBuTE OCHOBHBIE XapaKTEPUCTUKH, ONIPEACIISIONINE XUMHUIECKOE CTPOCHUE TIOJIMMEPOB.
4.2. KakuMu OCHOBHBIMH TMapaMeTpamMH OMNpEelesieTcss MOJICKYJSIPHOE M HAIMOJEKYJISIPHOE
CTPOEHHE MOJIUMEPOB?
4.3. Kak xapakTepu3ylOT OpPHUEHTHUPOBAHHOE COCTOSHHE IIOJIMMEPOB U TJE HCIOJIb3YIOTCS
OPUEHTHPOBAHHBIE TTOJIUMEPHI?

2 moayanb
JlaGopaTopHbie padoThbI

JlabopaTopHasi padoTa Ne3.
HccaenoBanue cynpamMosiekyJasipabix cucrem meroaom JICP (onpenesnenue
pa3MepoB YaCTHI)

M3MepeHne MHTEHCUBHOCTH CBETOPACCESHUS B UCCIENYyEMbIX CUCTEMax MPOBOAMIN METOJIOM
JCP c¢ ucnonws3oBanueMm ananuzatopa Zetasizer «Nano ZS» (pupma «Malvern») ¢ He-Ne-nazepom
(633 um) momHocThio 4 MBT. Bce u3Mepenust ocymiecTBIsIMCh TpH Temmeparype 25 °C B
KoH(urypamuu oOpatHoro paccesuust (173°), obecrneunBaronieii HauOONbIIYI0 YYBCTBUTEIBHOCTD
npubopa. Matematuueckass 00paboTka pe3ybTaTOB MOJTYYEHHBIX KPOCC-KOPPETSIIMOHHBIX (DYyHKIMN
(IyKTyaIii HHTEHCMBHOCTH PacCestHHOTo cBeTa g2(T) mpoBoaniack B mporpamme Zetasizer Software,
re pelleHHe MOJNy4eHHOro ypaBHeHHs 3aBucumoctd g2(T) oT kodddunuenta auddysun
MPOU3BOMIOCH METOJIOM KyMMYJISIHTOB. PesymbraToM pemienust siBisnack ¢yHkous — z(D).
I'maponrHamMuUecKue paJnychl PACCEMBAIONIMX YACTHI[ PACCUUTHIBAIACH U3 K03 dummeHToB
mipdy3un o popmyne Crokca-Dumreitna: D= kT/6mnR, rae D — koadounuent auddysuu, k —
KoHcTaHTa bombimana, T — aOcomroTHass Temmeparypa, 1 — BS3KOCTB cpenmsl, R — pammyc
paccenBaroIUX YacTULl.

JlaGoparopHasi pabora Ne4.
Onpenenenue pasMepa U KOHUEHTPAIMHA YACTHIl HAMIOJIHUTEJ Il B

MOJJUMEPHBLIX KOMIIO3UTAX



Lenv pabomwi: o3HakOMUTECS ¢ MK CIIEKTPOCKONIMYECKUM METOJIOM OIPENEICHHS Pa3MEPOB YaCTHI]
BHYTPH MOJUMEPHOI MaTpPHUIIbL.
Ipubopul u peaxmuswt: @ypre-MK cnexkrpomerp Equinox 55, mnenka [IBC, momumepHbIe KOMIIO3HUTHI
Ha ocHoBe [IBC ¢ manomuurensmu CaCO3, MOHTMOpUIUIOHHUT, Ti105.
Teopemuueckue 0cHO8bl

AHanu3 pa3MepoB YacTUIl HAMOJIHUTENS B JaHHOW pabore mpoBogutcs ¢ nomomipio WK
CHEKTPOCKOMUYECKOro MOAX0/1a, paspaboTaHHOro B 1aboparopuu crekrpockonuu TBI'Y.

CyTb MeTo/a 3aKiIo4yaeTcss B TOM, 4To npu npoxoxaeHuu MK usmydeHus uepes «MyTHYIO»
cpeny (Hampumep, MOPUCTBHIA WM HAMOJIHEHHBIM MOJUMEpHBIM oOpaszen Tommuuon /) (puc. 1)
MPOUCXOUT OciabIeHre ero WHTCHCUBHOCTH 3a CYET IMIOTJIOIICHUS MaTepuajoM MAaTpHIbl U
paccesHUsT OT 4YacTULl HamoJiHuTeNsA. lIpy 3TOM HMHTEHCHBHOCTH MAJAIOLIET0 W3JIydeHus Iy
YMEHBINIAETCS JI0 BEJIMYUHBI mpomenmero wu3nydenus Ir. Koadduiment sSkcTuHKIMH (WiH
ocnabiieHusl) W3Iy4eHUs € BKIIOYAaeT B ce0s TMOIMIOMIATEIbHYI0 €4 U PACCEUBAIOLIYIO €s YACTH.
MareMaTuuecku 3TO MOKHO BBIPA3UTh CICAYIOIIUM 00pa3oMm:

€=¢g4tes (1)
1 1 D
g =-lgt==wmm D = g4l = kycl, (2)
1% 1
_1, I, _S _
& = llnls = W S = gl~kgcl. 3)
riae D — onThyeckas TUIOTHOCTh, S — BEIIMYMHA PacCesTHUS
usnyueHusi, k4 u ks — KOIPPUIMEHTH MOTJIOUICHUS U
] paccessHUsT ~ COOTBETCTBEHHO, ¢ —  KOHIICHTpauus
r MOTJIONIAIONINX WM PAacCEMBAIONIMX  ILEHTPOB, [lo —
——-
MHTEHCUBHOCTh IMAJAIOIIEro cBeTa, Is U I7 — COOTBETCTBEHHO
@ @ WHTEHCUBHOCTU PACCESTHHOTO W MPOIMIEAIIETo Yyepe3 odpaszerl
U3ITyYCHUSI.
& i
]
! @ B
Puc. 1. Cxema Puc. 2. CxemaTuyecKoe CTPOEHMUEe HanoNHEHHOrO
B3aMMOAENCTBMA
3/1eKTPOMArHUTHOrO

Takum  00pazoMm, BEIMYMHBI  OKCTUHKUIUU  JUIS
MOIJIOLIATEIbHOM u paccenBaroIein KOMIIOHEHT
MPOTIOPITMOHATBHBI KOHIIEHTPAIIMH TOTJIOMIAONTNX OocIATopoB Cy U paccenBarommx dactuil Csu

N3/Iy4eHUn C BELL,eCTBOM

kod(durmeHTaM MOTIOMECHUS k4 M paccessHus ks, COOTBeTCTBeHHO. OOIIyI0 TOJIIMHY HAMOJIHEHHON
MTOJIMMEPHON TIICHKU /[ MOXKHO TIPEJICTAaBUTh KaK CYMMY TOJIIIMH MOHOJUTHOW /)y M HANOJHCHHOH [
gacteit [ = [y + [ (puc. 2). CpaBuuBas K ciekTpbl HamoJHEHHBIX ¥ HEHATIOJHEHHBIX TUICHOK, BCET/Ia
JIETKO OMpPENENUTh CTENeHh HAMOJHEHMUsI mojuMepa. TakuM 00pa3oM, BBIJCICHHE € aHAIN3
MoTJIoMaTeNbHOM U paccenBaromieit komnoHeHT MK u3mydenust MoryT nath uHGOpManuio 06 oodiemM
COJIEp>KaHUU BEIIECTBA MATPHUIIBI MIIM HATIOTHUTENS B IOMTUMEPHOIN cMecH (MIIH KOMIIO3UTE).

JIisi HaxOXACHUsI KOHIIEHTPAIMA U pa3Mepa PacCEeUBAIONIUX YACTHIl, UX PACHpEesICHUs MO
pa3MepaM HCIOJIb30BaH CHEKTPOCKOMUYeCKUil 3PpPeKT, KOTOPHI 3aKiI0vaeTcs B cieayromeM. B Tom
cirydae, Korja pa3mepsl (d) paccenBaromux 4acTull (TTOpbl WM YaCTHIIBI HATIOJIHUTEIISI) COBIAIAIOT C
JUIMHOW  BOJHBI  (A) TaJaromIero  M3AyYeHHs, TPOUCXOAUT  CYIIECTBEHHOE  CHWKCHHUE



cBeronpomyckanus, B pe3ynbrare B MWK cmekrpe HaOmromaeTcst XapaKTEepHBIH —«I1eperuo».
Omnpenenenne CpeHEro pa3Mepa pacCeMBaIOIIMX YAaCTHIl U MX PACIPEeNICHHs IO pa3MepaM OCHOBAHO
Ha TMPHUHLHUIE pe30HaHca: KOA(PQUIMEHT paccesHus B ciaydae AU(paKIUOHHOrO paccestHus (d~\)
CYILIECTBEHHO OoJibllie, 4YeM JJisi ciayyash pOAJIeeBCKOro pacessHus (A>>d, Mmanble pacceuBarolue
YacTHUIIbl) WM paccessHust Mu (A<<d, KpymHbIE pacCEUBAIOLINE YACTHULbI, U JCHCTBYIOT 3aKOHBI
reoMerpuueckoil ontuku). Bepgenss mz MK cnekTpa KOMIIOHEHTY, CBSI3aHHYIO C paccesHHEeM Ha
YacTULIaX HAMOJHUTENS, IIyTeM BBIYUTAHUS U3 CIIEKTpa HEHANOJHEHHOro (MOHOJMTHOIO) Marepuala
CHEKTp HamoJIHeHHoro (Wi mopuctoro) (puc. 3), u auddepeHuupys 3Ty KOMIIOHEHTY (CIIEKTp
BBIUYUTAHUSA, PUC. 4) 110 JUTMHE BOJHHI (C yueToM ¢akTa Tu(paKIMOHHOTO PACCESHUs), JIETKO MOIYIUTh
pacrmpeziesieHde pacceuBaromux uactuil (mop) mo pasmepam (puc. 5). Ilpu 3TOM mnonoxxenue
MaKCMMyMa Ha KpUBOH pacmpeseneHust OyJeT COOTBETCTBOBATh CPEITHEMY pa3Mepy pacCEeMBaIOLIMX
YacTHUI], a BHICOTA MaKCUMyMa WIM HHTErpajibHasi IUIOMIAAh IO KpPUBOH paccessHUs OyayT
MIPOIMOPLMOHANIBHBI KOHIIEHTpAallMK paccenBarommx vactuil. Cleqyer Takke OTMETUTh, 4TO MJis
xopomrero mposiieHust 3¢dekra paccesauss B WK cnekrpe oOpasnma HeoOXoauMo, dYTOOBI
BBITIOJTHSUTHCH CIIEAYIOIIHE YCIOBUS

(4)

rac om, nuy U P, ng — COOTBCTCTBCHHO INNIOTHOCTH M IMOKA3aTCJIb NPCIOMIICHUA BCUICCTBA MAaTPUIBI

lom — pul>>0; |ny — ny|>>0,

WM HanoJgHUTeNss. IMEHHO Ha 3TOM (paKTe OCHOBAH MPHUHIUI JACHCTBHS UMMEPCUOHHOW JKUIKOCTH
s cauxeHus addexra paccessHus npu 3anucu MK cnextpa obpasia.
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Puc. 4. CHCKTp, HOJIy‘lCHHLIﬁ IIpU BBIYUTAHUUA CIICKTPAa HCHAIIOJIHCHHOT O MaTCpuajia nu3
HaITOJIHECHHOT'O
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Puc. 5. IuddepeHumanbHbli CEKTp, MOTy4eHHBIN auddepeHInpoBaHHEM CIIEKTPa BEIYATAHHS

Buvinonanenue pabomui:

—_—

1. 3anwucats criekTp uncToil ieHku [IBC u ciekTp HaroIHEHHOW IICHKH.
2. B nporpamme OPUS BbluecTb U3 CliEKTpa HAIOJIHEHHOM MJIEHKU CIEKTP YUCTOM IUIEHKH,
ucnoib3ysa Komanay Spectrum Substraction B MeHio Manipulate.

3. CrnekTtp BBIYMTAHHS COXPAHUTH C pacmmperueM .dpt.
4. VMmopTHpOBaTh COXpAaHEHHBIH CIIEKTpP BBIUMTAHUS B iporpamMmy Origin.
5. IlocTpouTs 10 MOSy4YEeHHOH TabyuIe JaHHBIX I'paUK U alIPOKCUMHUPOBATH €T0 C

nomotneko ¢pyakmmu Sigmoidal B MeHto Analisis.

6. JIBOWMHBIM IIETYKOM I10 alIPOKCUMHUPOBAHHOM (pyHKIMM BbI3BaTh MeHIO Plot Details u
HaxaTh KHONIKY Worksheet.

7. Coznatb HOBBIH cToN0EL, B KOTOpOM ¢ nmomouibio pyHkiuu Set Column Values nepeBectu
TaHHbIE OcH X U3 0OpPaTHBIX CAHTUMETPOB B MKPOMETPBHI.

8. Tloctpouts rpaduk no qanusiM ctoidua C (X) u B (Y).

9. TNpomuddepenunpoars momydeHHbii rpaduk (Analisis — Calculus — Differentiate).

10. ITomyueHHsli rpaduk sBiIseTCs TpapUKOM pacipeaeeHHs YacTUL] TOPOILIKa HAlOJIHUTEs
0 pa3Mepam.

11. Onpenennts cpenHuil pa3Mep 4acTULl.

12. TIponenaTh 3Ty ONEPAINIO C OCTABIIMMHUCS TUICHKAMHU.

Konmponvnwvie 6onpocwi

Uewm otnuyaroTcs peneeBckoe, AudpakiinonHoe 1 Mu paccesnue?

OObscHUTE 3HAaYeHHE BETUYHH 10 ocsiM Y 1 X rpaduka pacnpeaesieHus YacTUll o pa3Mepam.
Paccuwuraiite BOJHOBOE YKCII0 v (CM™1), COOTBETCTBYIOMIHME KAXKIOM IIEPEINCIIEHHON HIKE
JUTMHE BOJIHBI 3JIEKTpoMarHuTHoro u3nyuenus: 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 (pa30BbIX?

5.2. Kakue ¢a3oBble nnepexo/is! B nonuMepax Bul 3Haete?

5.3. YTo Takoe CTEKJIOBAHKE MMOJTUMEPOB?

5.4. Kakue gu3nueckue COCTOSHUS B MoyimMepax Brl 3HaeTe U 4eM xapakTepusyloT pu3ndecKue
COCTOSIHMSI TIOJIMMEPOB?

5.5. B uem cyTh KHHETUYECKON TEOPUU POYHOCTH?

6. Pacmeopul u cenu noaumepos

6.1. Yem oTiIM4aroTCst pacTBOPHI OT KOJIJIOUJHBIX CUCTEM?
6.2. Kakue nonuMepHsie renu Bel 3HaeTe?
6.3. Uto Takoe ruiacTu(GUKaMs U aHTUIUIACTU(PUKALINS TTOTUMEPOB?

7. Qusuueckue Memoosl U3yUeHUs: NOJIUMEPOS

7.1. Beigenute OCHOBHBIE 00JIACTH MOJIHOTO 3JIEKTPOMAarHUTHOTO CIIEKTPA.

7.2. Kakue CHEeKTpOCKONMMYECKHE METOJBl MOTYT OBITh HWCIOJB30BAaHBI ISl W3Y4YCHUS
MOJIUMEPOB?

7.3. B 4em cocTOST OCHOBBI METOJ0B ONTUYECKOW CIEKTPOCKOMUHU U PATUOCTIEKTPOCKOTTUN?



7.4. icnonb30BaHuE PEHTTEHOCTPYKTYPHOTO aHAIM3a AJIS U3yUEHUS TOJTUMEPOB.
8. AKTyanbHBIC TTPOOIEMBI (PU3UUECKON XMMUHU TTOJTMMEPOB

8.1. I'enb-TexHoOMOT UL

8.2. CynpaMoJeKyJIsIpHbIEC TOJTUMEPHI U TEJH.

8.3. [lonmuMepHbIE )KUKUE KPUCTAILIIBL.

8.4. ITonumepHbIe KOMIO3UThl U HAHOTEXHOJIOTHH.

8.5. [lonmuMepHbIE BOJIOKHA M HETKaHbIE MaTEpUaJIbI.

8.6. [TonumepHbIe CBETOBO/IbI M BOJIOKOHHASI ONITHKA.

8.7. Ilomumepsl B METULIMHE.

CamocrositesibHasi padoTa + KOHTPoJIb caMOCTOSITe/IbHOM padoThI

o qucymmuinae «<CTPYKTYPA U CBOMCTBA ITIOJIUMEPOB»

B xome camocTosiTennbHOM pabOThl CTYACHTHI TPOBOJST JIUTEPATYpPHBIA TOHWCK IO 33aHHOW TEMAaTHKE,
AQHATM3UPYIOT JIUTEparypy (CTaTb M TATEHTbI) U TPEACTABISIIOT Pe3YJbTaThl B BUAE IPE3CHTALUH
(BbicTyruieHre Ha 3aHatuu S5-10 muuyt). [lareHtHsii mouck ocymiecteisiercs Ha caite DOUIIC
(wwwl fips.ru). [IpenBapurensHO, B TEUSHHE OIHOTO 3aHATHS (2 Yaca) mpernojaBaTeb 00ydJaeT CTYJCHTOB
pabote ¢ maHHBIM caiiToM. [lonck u aHamm3 crareit ocymecTsisiercs B 6azax qaHHbx YANDEX u GOOGLE.
OcyecTpisieTcs: paboTa ¢ PyCCKUMU U aHTJIMHACKUMHU CTaThsIMU U TATEHTaMHU.

I xana OLCHMBAHWS BBITIOJTHCHUA MHIANKATOPOB:

WNunukatop cuuTaeTcsl BHITIOJHEHHBIM, €CITHM MO0 BO BpeMsl TEKYIIEH, aTTeCTallud CTYACHT HaOpau
KaK MHUHHUMYM [IOPOTOBOE KOJIMYECTBO OAIIJIOB 3a T€ BUIbI aKTUBHOCTH, KOTOPbIE OTBEYAIOT 32 JaHHBIN
WHJIUKATOP.
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Ilkana n KPUTECPHUH BBICTABJICHUSA OIICHOK 34 JTUCHMUILJIMHY:

[IIxana ¥ KPUTEPUHU BBICTABIICHUS OLIEHOK «OTIUYHO», «XOPOLIO», «yAOBIECTBOPUTEIBLHO» U
«HEYJIOBJIETBOPUTEIILHO» OINMCAHBI B JIOKAJIBHOW HOPMATUBHOM JOKYMEHTAMKU TBEPCKOro
rocyaapcTBeHHoro ynusepcurera (I[lonoxxeHue o peTHHroBoii cucreme o0ydenus cryaeHTos TBI'Y).
[TonoxxurenbHas OLlEHKAa MOKET ObITh BBICTABJICHA TOJILKO B TOM CIIy4yae, €CJIM BBIITOJIHEHBI BCE
HHUKATOPBL.



