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L AHHOTAINA

duznyecKas XUMHS MOJIMMEPOB — OJIMH U3 HAUOOJIEe 3HAUYMMBIX PA3JIENIOB HAYKH O
nojiuMepax. Hay4HO-TeXHMUYECKUI MPOrpecc B HACTOSANIEE BPEMSI HEMBICTUM O€3
WCIIOJIB30BaHUs MOJIMMEPOB. Marepuasnbl U3 MOJMMEPOB LIMPOKO MPUMEHSIOTCS B
Pa3IMUHBIX OTPACHAX HAPOAHOIO XO34MCTBA. MCKITFOUMTENBHO BeEJIMKA POJIb
MOJIMMEPOB B )KUBOTHOM M PACTUTEIILHOM MUPE MPUPOBL. B CBA3U ¢ 5TUM 3HAKOMCTBO
C HAYKOM O MOJIMMEPAX CTAIO 0OSI3aTEIIbHBIM HA BCEX XMMUYECKUX (PaKyJIbTETAX BYy30B
HAILIEHA CTPAHBL.

1. Hesb 1 33124 TMCUUIIMHBI:

3HAKOMCTBO CTYJIEHTOB C OCHOBHBIMHU IOJIOKEHUSAMH U OINPEACICHUAMH HAYKH O
nosimMepax. [Tpu 3ToM 0codoe BHUMaHUE OYIET YACICHO UCTOPUH (POPMUPOBAHUS
HAyKW O TMOJMMEPAX, KIAacCU(PUKAIMKU WU CTPOCHUIO TMMOJUMEPOB, CBOMCTBAM
pacTBOPOB, PACIUIABOB M OJIOYHBIX MOJUMEPOB, METOJAM HM3YUYCHHUS CTPOCHUS U
CBOWCTB ITOJIANMEPOB.

2. Mecro aucuuiiinibl B cTpykrype OOIL

YyeOHas nucimminHa «BBeneHre B PU3NUECKY0 XUMUIO MOJTMMEPOBY BXOJIUT B
DJEKTUBHBIC JUCHUIUINHBL 5 YacTh, GopMHUPYyEMO yHaCTHUKAMHU
oOpazoBareiabHbIX OTHOWEHUH brioka 1. « [luciuinHbpy y4eOHOro MmiiaHa.
ConepkarenpHO OHA 3aKJIAABIBACT OCHOBbI 3HAHWU Uil OCBOCHMS JMCLHUTIINH

((COBpeMeHHaH XUMHA W XUMHUYCCKad 6630HaCHOCTb», ((BBICOKOMOHGKYHHPHBIG
COCOUHCHUAY, «DU3AYECKUE METOIBI UCCIICIOBAHMS.

3. O0beM AUCUMILIHHBI: 5 3aueTHBIX ¢AuHuL, 180 akageMHUYECKUX YacoB, B TOM
qucie:

KOHTAKTHAs ay/IUTOPHAasi padoTa: Jickiu 35 4acoB, TJadopaTopHbIe padoThl 35 4acoB,
caMOCTOosITeIbHAsE padoTa: 83 yaca, KOHTPOJIb 27 4acoB.

4. Ilnanupyembie pe3yJbTarbl O0yYeHHS] MO MHCHUIUVINHE, COOTHECCHHBIX C
IWIAHUPYEMBIMH PE3Yy/ILTATAMH 0CBOCHHUsI 00Pa30BaATE/ILHOI MPOrpaMMbI

ILnanupyemsbie pe3y/ibTaThl ILnanupyemsie pe3y/ibTaTbl 00y4eHHs
O0CBOCHHS 00pa30BaTe/IbLHOM M0 TUCUHHILTHHE
NMPOrpaMMbIl
(hbopmMupyemMble KOMIICTEHIIHH)
IIK-1 [TIK-1.1 [InanupyeT OTIETBHBIE CTATHHA

CrocoOeH BBHIOHMpPATh W HWCIONIB30BATH | HCCIICIOBAHUS MPH HAJIMYHH OOMIETO IJIaHA
TEXHUYECKHE cpeactea u  metoasl | HAP

HCIIBITAHHH JIs peneHus
HCCIIEIOBATENBCKUX 33424 XUMHYECKOU
HaNpPaBJICHHOCTH, MOCTABJIEHHBIX

[1K-1.2 BeiOupaeTt TeXHUYECKHE CPEICTBA H
METO/IbI UCTIHITAHWH (M3 HAOOPa HMEIOTITHXCS )
JUTA PEMICHUA MOCTaBNICHHbIX 3a1a4 HUP




HayTHO-UCCIICAOBAaTCIbCKUC pa6OTBI

CIIELIUATTUCTOM oonee BbICOKOH | [IK-1.3 ['0TOBHT OOBEKTHI HCCITETOBAHUSA
KBAJM(PUKALTAH

IIK-2 [IK-2.1 IIpoBoauT TEPBHYHBIM  TOHCK
CrocobOeH OKa3bIBaTh | HHYOPMALMH TI0 3aJAHHOW TeMaTHKE (B T.4.,
WH(POPMAIMOHHYIO MOJACPKKY | C HCTIOJTb30BAHUEM TTATEHTHBIX 0a3 JTAHHBIX )
CTICTIHAITHCTAM, ocymectBsirorum | [IK-2.2  Anamusupyer w  o6oOmiaer

Pe3yIbTaThI MATEHTHOTO MTOUCKA TI0 TEMATHKE
MPOEKTa B BHIOpAHHOW OO0NMACTH XUMHUH
(XUMHUYECKOHN TEXHOJIOTHH)

5. ®opma npoMeKyTOUHOI aTTECTAIMA H CEMECTP MPOXO0KICHHSI:
3a4eT B 5-M CEMECTpPE, SK3aMeH B 6-M CEMECTPE.

6. SI3bIK IpenogaBaHusi PyCCKHIA.

II. Conepxanue MMCUHHILUIMHBI, CTPYKTYPHPOBAHHOE MO TemMaM (pasmejiam) ¢

YKa3aHHuEM OTBCICHHOI'0 HA HHX KOJIHYECTBA AKAACMHUYCCKHX Y1aCOB M BHIAOB

YU4eOHBIX 3aHATHIA

HaumeHoBaHHe pa3/eiioB U TEM Bceero | Kourakruas pabora (uac.) | Camoc
Jle | JTaGopa | KoHTp | TosTen
KII | TOpHBIE | OJIb bHAs
U | /IpaKT | caMoCT paboTa
HYCCKH | OATCIb (qac‘)
e HOH
3aHATU | paboT
i Bl
BBEJIEHUE 2 P i - -
BBIJIAIOIIMEC S VUEHBIE- 10 2 - 3 2
[TOJIMMEPIIIMKU U UX BKJIAJ] B HAVKY
O TIOJIMMEPAX
OBIIUE CBEJEHHS O 20 4 - 10 3
BBICOKOMOJIEKY JISIPHBIX
COEJIMHEHMSIX
XUMHUYECKOE U ®U3UUYECKOE 30 8 7 20 6
CTPOEHUE ITOJIMMEPOB
®A30BBIE COCTOSHHUA U TTIEPEXO/IbI B 78 4 3 10 4
[TOJIMMEPAX
PACTBOPHI Y TEJIU TTIOJJMMEPOB 30 4 8 10 4
®U3UYECKUE METO/IbI I3VYEHU S 40 8 12 20 4
[TOJIMMEPOB
AKTY AJIbHBIE TIPOBJIEMBI 20 5 - 10 4
OU3UYECKOU XUMUU MTOJIMMEPOB
HUTOI'O 180 | 35 35 83 27




III. O6pa3oBaTe/ibHbIC TEXHOJOTHH

YueOHast mporpamma —
HaMMEHOBAHUE Pa3/eIOB U TEM
(6 cmpo2om coomeemcmesiui ¢
paszoenom Il PIIJ])

Bun zansatus

O06pazoBarenbHbIe TEXHOJIOTHH

1. BBEAEHUE

® TPagUIHOHHBIE
(poHTaNbHAS NEKIHUS,

JEKIIHST o
peLIeHne YIpaKHeHH i),
¢ uHpOPMALIIOHHBIE
(Ioka3 mpe3eHTalyii)
2. BBIIAIOIIMECS YUEHBIE- ® TPagWULIMOHHBIC
MOJIMMEPHIMKHA U UX BKJIA 1 - (poHTaNbHAS NEKLHUS,
B HAYKY O ITOJIMMEPAX peleHue yrnpakHeHu),
pelLeHne 3aaa4 u
. e uH(pOPMAIIMOHHBIE
yHIpaKHEHUH

npOBepKa JAOMAITHUX
3aaHUN

(TIoKa3 mpe3eHTaryii)

® TEXHOJIOIUsl MOIYJIBHOTO U
OJIOYHO-MOAYJILHOTO
oOydeHust

3. OBLLE CBEJIEHUS O
BbICOKOMOJIEK Y JISIPHBIX
COEIMHEHMSIX

JIEeKLNS
pelieHue 3ana4 u
yIPAKHEHUN
MIPOBEpKa TOMAILIHUX
3a4aHUN

® TpPAJAMLUOHHBIC
(poHTanbHAS NEKINA,
pelLIeHne YpaKHeHH i),

¢ uHpOPMALIIOHHBIE
(TIOKa3 mpe3eHTaryii)

® TEXHOJIOIUsl MOIYJIBHOTO U
OJIOYHO-MOAYJILHOTO
oOydeHust

4. XUMHNYECKOE U
OU3NYECKOE CTPOEHUE
[NOJIMMEPOB

JIEKITHSI
pelenne 3aaa4 u
YIPAKHEHUN
naboparopHas padora
B XUMHYECKOM
nadoparopuu
POBEPKA TOMAITHUX
3aJaHUI

® TpPAJAHULIUOHHBIE
(poHTaNbHAS NEKLNUS,
pelLIeHne YpaKHeHHIA),

¢ uHpOPMALIOHHBIE
(TIOKa3 mpe3eHTaryii)

® TEXHOJOIMS MOIYJIBHOTO U
OJIOYHO-MOAYJILHOTO
oOydeHust

5. ®A30BbIE COCTOAHUA U
IEPEXOJBI B ITOJIMMEPAX

JIEKITHSI
peleHne 3aaa4 u
yIPaKHEHUN
naboparopHasi padora
B XUMHYECKOM
nadoparopuu
NPOBEPKA TOMAITHUX
3aJaHUI

® TpPAJAMLUOHHBIE
(ppoHTanbHAS NEKIHS,
pelLIeHre YIPaKHeHHI),

¢ uHpOPMALIIOHHBIE
(TIOKa3 mpe3eHTaryii)

® TEXHOJIOIUS MOIYJIBHOTO U
OJIOYHO-MOAYJILHOTO
oOydeHust

6. PACTBOPBI M TEJIA
[NOJIMMEPOB

JIEKITHSI
peleHne 3aaa4 u
yIPaKHEHUN
naboparopHasi padora
B XUMHYECKOM
nadoparopuu
NPOBEPKA JOMAITHUX
3aaHUI

® TpPAJAULUOHHBIE
(poHTanbHAS NEKLHUS,
peLIeHNe YIPaKHEHHI),

¢ uHpOPMALIOHHBIE
(TIoKa3 mpe3eHTaruii)

® TEXHOJIOIMSl MOIYJIBHOTO U
0JI0YHO-MOYJIBHOTO
oOydeHust




7. ®USUYECKHME METO/IbI
N3YYEHUA TTOJIMMEPOB

® TpPaJAMLIMOHHBIC
(poHTanbHAS NEKLNUS,
pelLIeHne ypaKHeHH i),

® JIeKUus e uH(pOpMaLMOHHBIE
® pelneHue 3a7a4 u (Toka3 mpe3eHTaLuii)
yIPaKHEHUN ® TEXHOJIOrUs
e naboparopHas padora UCCIIeIOBATEIILCKOMN
B XUMHUYECKOU JEeSITENbHOCTH (XUMHYECKHA
nadoparopuu SKCIIEPUMEHT)
® TPOBEpPKa JOMAIITHUX ® TEXHOJIOTUS MOAYJIBHOTO U
3aaHIH 0JI0YHO-MOYJIBHOTO
oOydeHust
® 310pOBBECOEperaroIme
TEXHOJIOTHU
8. AKTYAJIbHBIE IMPOBJIEMbI ® TPagUIHOHHBIE
OUBUYECKON XMW (bporTanbHas Texius,
[TOJIMMEPOB pelLIeHne YpaKHeHH i),
¢ uHpOPMALIIOHHBIE
(TIoKa3 mpe3eHTarHii)
® JIeKUus
® TEXHOJOTHUs
® pelIeHHUEe 3a/1a4 U o
o UCCIIEIOBATEIbCKON
yIpasKHEHU o
AESITeTbHOCTH (X UMUYECKHUN
® TPOBEpPKa JOMAITHUX
. SKCIIEPUMEHT)
3aaHIH

® TEXHOJIOTUS MOAYJIbHOTO U
OJIOYHO-MOAYJILHOTO
oOydeHust

e 370pOBbecOeperarIue
TEXHOJIOTHU

IV. Ouenounbie MaTepuaabl A/ NMPOBEACHUS TEKYINCH W MPOMEKYTOYHOM

arrecTauuu
PACCUYET BAJUIOB
O JUCIUIIJINHE «BBEAEHUE B ®PU3NYECKY O XUMUIO
HOJIUMEPOB»
1 moayJsib
Ne glif;);?(l;TTozLT) Bua pa6otsl / cnocod Kpurepun onernpanms
1 |TIK-1.1 JlaGoparopusie paboThI - 1 8 GayinoB
2 |IIK-1.2 Konnoksuym Nel 8 Gas10B (KOJUTOKBAYM
IK-1.3 BKJIFOYAET PELLICHUE
IK-2.1 TECTOBBIX 3aJaHui — 4
[K-2.2 OaJijia, OTBETHI HA BOMPOCHI
— 4 Ganna
3 BrInosiHEHHE JOMALITHEN 10
paboTHI
4 [TocemaemMocTn 2
5 PabGora Ha 3aHaTHH 2




| Hroro: 30
2 MOaYJb
No | Pesyabrart Bun padotsl / ciocod
(uHAUKAaTOP)
Kputepuu ouenuBanus
1 |IIK-1.1 JlaGoparopHbie paboTHI - 1 8 GaynoB
2 |IIK-1.2 KomnmoxkBuym Ne2 8 0aoB (KOJUTOKBUYM
[K-1.3 BKJIFOUAET PELICHUE
[K-2.1 TECTOBBIX 3aIaHUI — 4
I1K-2.2 Oasa, OTBETH Ha
BOMPOCH! — 4 Oasa)
3 BeinosniHeHue nomanaei padoThl 10
4 ITocemaeMocCTh 2
5 PaGota Ha 3aHsTun 2
Hroro: 30
6 3auer 40 (4 3ananus B Omiiere
no 10 6a/10B)
NToro 3a cemecTp 100 6as10B
3 moayJib
No gi;);l?(:TTOi;)T) Bua pa6otsl / cnocod Kpurepun onernpanms
1 |TIK-1.1 JlaGoparopusie paboThI - 1 8 GasinoB
2 |IIK-1.2 Komnokeuym Nel 8 GaI0B (KOJUTOKBAYM
IK-1.3 BKJIFOYAET PELICHUE
[K-2.1 TECTOBBIX 3aJaHui — 4
[K-2.2 OaJijia, OTBETHI HA BOMPOCHI
— 4 Ganna
3 Beinonnenne nomanHen 10
paboTHI
4 ITocemaemMocTn 2
5 Pabota Ha 3aHsaTHH 2
Hroro: 30
4 moayJib
No | Pesyabrar Bua pa6orsi / cocod
(uHOUKATOP)

Kputepun ounenuBanus




[K-1.1
[IK-1.2
[IK-1.3
[K-2.1
[K-2.2

NI | —

JlabGoparopHbie paboThI - 1

8 OaoB

Komnoxsuym Ne2

8 GayI0B (KOJUTOKBUYM
BKJIFOYACT PEUICHUE
TECTOBBIX 3a1aHnii — 4
Oasa, OTBETH Ha
BOMPOCHl — 4 Oasa)

3 BrinoaHenue gomamHeii padboThl 10
4 ITocemaemMocThb 2
5 PaboTa Ha 3aHATHH 2
Hroro: 30
6 JK3aMeH 40 (4 3axanus B Omiiere

no 10 6a/10B)

HToro 3a cemectp

100 6an10oB

Texyuuii KOHTPOJIb YCIEBAEMOCTH

1 MmoayJb

JlaGopaTopHbie paGoThI

JlaGoparopnasi padora Nel. UccienoBanne XuMH4ECKOT0 COCTABA MOJTUMEPOB
meroaoM UK cnekrpockonuu

1lenv pabomsr — 0O3HAKOMIJIEHUE C METOIUKON HACHTU(UKALUN XUMHUYECKOTO CTPOCHUS
nomuMmepa 1o ero UK cnektpy.
IIpubopwr u peaxmueol

e UK cnekrpomerp Specord 75 IR mnm apyroii.

L4 Ha6op Pa3JINYHbIX MOJUMEPHBIX IIJICHOK IJIA I/II[GHTI/I(l)I/IKaLII/II/I.

Texnuxa deszonacnocmu.

e (O3HAKOMUTCA C HHCTPYKLHEH K mpuoopy.

e He nauunare paboty Ha nmpudope Oe3 mpenomaBaTes.
Tlopsook esinonnenus pabomsi:

e (O3HAaKOMHTCS C MHCTPYKLHEH K Ipudopy

e 3ammcaTh CTEKTpPHI IIEHOYHBLIX 00pasios B cpendeM UK muamasore (4000 - 400 cu'™).

e C nomorbo MaciuTabHON JHHEHKH ONPENeIUTh TOUHOE 3HAYEHHE XapaKTEPUCTHIECKUX

MOJIOC MOIJIOMICHUS B CIICKTpPax.




e [IpousBecTH HHTEPIIPETALMIO CIIEKTPA MO MOJIOCAM MOTJIOLIEHHUS ¢ TOMOLIBIO
KOPPEISIMOHHBIX TabuL (OTHECEHHE OCHOBHBIX xapakrepuctuiecknx UK momnoc
TIOTJIOIIECHHUS ).

e Hanwmcate ans kaxxgoro odpasia ero CTpykTypHyro Gopmyy.

@Op]l/la omuema:. UK CIICKTPBI NOJUMEPOB, YaCTOThI OCHOBHBIX MAKCUMYMOB IOTJIOLICHUA OJIA
KaKIOTO COEIMHEHHUS U UX OTHECEHHE, a TakK:Ke XUMHUEcKas popmysia mojumepa.

Konnoxksuym Nel

1. Beeoenue
1.1.  Ilpenmer u 3apauu Kypca Beenenue B cnenuanusanuro. Yacte L
1.2, Korma u KTO BHepBble BBEJ MOHITHE «BbICOKOMOJEKYJsIpHbIE coeauHeHus»? Kaxk
UCMOJB30BAIHMCh NOJUMEpPDI 10 CO3AaHUS HAYKU O MOJUMepax?
1.3.  Korza, KTO 1 KaKkue MOJIUMepPbl ObLTH BIIEPBbIE CHHTE3UPOBAHBI YEJIOBEKOM?
2. Buioarowjuecs yuenvie-nonumepujukul i ux 6K1A0 8 HAYKY O RONUMEPAX
2.1. OCHOBHbIE UCTOPUYECKHUE 3TAIbl CTAHOBJIEHUsI HAYKH O TIOJUMEpPax.
2.2. Hazosure 3apyOekHbIe U OTEUYECTBEHHbIE HAYYHBIE INKOJIBI B OOJACTHU MOJMMEPHBIX
Hayk. Ponp B.A. Kapruna B cranosnenuu noaumepHoii Hayku B CCCP.

2 MoayJib
JlaGopaTopHbie padoThI

JlaGoparopnasi padora Ne2. Ko/inuecTBeHHOE ONPeieICHUE COACPKAHUS
KapOOHWJIBbHBIX Ipynn B nojau3Tuiene Mmetroaom UK cnexkrpockonun

Ilenvs pabomuwi: TlpoBeneHne konuyecTBeHHOro ananusza B HMK-obmactu cmekrtpa
00pa3noB TEPMOOKHUCICHHOTO U HEOKHUCIEHHIOTO MOJHAITUIICHA.

Obpazysr u peakmueer: 110MTU>THIIEH OKUCICHHBIH 1 HEOKHUCIEHHBIN.

Obopyoosanue: UK cnextpodoromerp Specord 75 IR , @ypwe UK cnektpomerp Equinox
55, mpecc ruApaBIMYECKHA JTa00OPaTOPHBIA

Teopemuueckue ocnogvl Memooa

B ocHoBYy Merona ompeneneHuss comepikaHHs KapOOHWJIBHBIX TPYII JIEKUT 3aKOH
byeepa—Jlambepma—bepa, CBA3BIBAIOIINNA HHTEHCHBHOCTH MOHOXPOMATHUECKOTO CBETOBOTO
notoka (/p), magaroniero Ha oOpasel, ¥ MoToka (7), mpoIeIIero 4epes3 Hero, ¢ XapaKTepPUCTUKAMU
MOJIEKYJT UCCIIeyeMOro (TIOTIIOIIAI0INEero) BEIeCTBa U ero KOHIISHTpaliei B odpasue:

I=1,-107

rJe € — YOCNbHBI KO(PHUUHUEHT MOrNIOMIeHUs. JI/(MOJIb'CM); ¢ — KOHLEHTpPALMs BELIeCTBA.
Moub/ 1; d — ToNIuHA COs, CM.
B mpaxTuueckoii pabore ucnons3yroT Jorapudmudeckyro popmy 3amnucu 3akona byrepa-
JlamGepTa-bepa:

/
lgTO:gcd:Dj

rae /) — onTryeckast INIOTHOCTE BELLIECTBA.



Paboras Ha UK cnekrpomerpax, uU3MepstOT OTHouieHue /[op//, KOTOpoe Has3bIBaeTCs
koophuyuenmom nponyckanus. CHEKTP TOTJIOMEHUs] MPEACTABISAET COOOH 3aBUCHMOCTb
nponyckanus T=[1y/1]-100 (B %) oT yacTOThI KONEOAHNUS V.

U3 kypca Qpu3nKku U3BECTHO, UTO YacTOTa KosiebaHus cBera v=c'//A (Tme ¢ —CKOpOCTb CBETa
B Bakyyme). Bemmuna [/, mmepsiercss B cM M HOCHT Ha3BaHHE 60THO6020 YUCIA, OYEHb YaCTO €ro
HA3bIBAIOT 4YacTOTON (4T0 He TO4HO). CiemoBaTeNbHO, TPaBWIIbHEE ObUIO ObI TOBOPHTH, YTO CIIEKTP
TIOIOLIEHHS — 3TO 3aBUCHMOCTb IIPOITY CKAHMSI OT BOJIHOBOT'O YHCIIA.

Kasknoli XuMHUeCKO! rpyTie COOTBETCTBYIOT ONPEACTICHHbIE YaCTOThI (BOJTHOBBIC UHCIIA)
KoebaHus1, ClieoBaTeNbHO, U mosockl norjomeHust B MK criektpe. DTH MONOCH HA3BIBAIOT
xapakmepucmuyeckumu. 3Hast XapaKTePUCTUIECKHE MOJIOCHI (YaCTOThI) MOTJIOLIEHHST U CIIEKTP
BEIIECTBA, MOXKHO MIEHTU(QHUIIMPOBATE TPYIIIBI, BXOISIINE B COCTaB BEIIECTBA, 4 TAKXKE U CAMO
BEIECTBO.

JUTnHA BOJIHBI 4 B MAKCUMYME IOTJIOMICHUS, JTHOO YacToTa KOoJeOaHus vV, WK BOJHOBOE
YHCIIO OINPENENSIOT MOJOXKEHNE MOJIOCh B criekTpe. KpoMe Toro, kaxxuas mojoca B CIIEKTpe
MOJKET OBITh OXapaKTEPHU30BAHA HHTEHCUBHOCTBIO, ITUPUHON U TUIIOM MOJISIPU3ALINH.

Humencuenocms TONOCHI XapaKTepU3yeT KOHLEHTPALMIO JAHHBIX XMMHUYECKUX TPYIIIL,
MOTJIOIIAKOIINX CBET C JJIMHOH BOJIHBI A, & TaK)K€ MOJIEKYJISIPHYIO CTPYKTYpy BeliectBa. Taxk,
HanboJiee UHTEHCUBHBIMU B CIIEKTPE SIBJIIIOTCS TMHKH, OTBEYAOLINE BAJIEHTHBIM KOJICOAHUSIM.
PaznmuuatoT MHTEHCHBHOCTP B MAaKCHUMyMe€ TIOTJIOLIEHHWS M HHTETPAIbHYI) WHTEHCHBHOCTD
(mnomane nox monocod mornomeHust). [1010Ckl MOrNIOmEeHusT NeJSIT Ha CUllbHble, CPeOHUe |
cnadvie B 3aBUCUMOCTH OT MHTEHCHUBHOCTH TTOJIOCHI @ MAKCHMYyMe€ TTOTJIOIIEHHUS FITH OT TUIOLIAaIu
NOJT KOHTYPOM TIOJIOCHI.

B Tabn. mpuBeneHbl 4acTOTHI HAaMOOJIEE WHTEHCHUBHBIX IMOJIOC MOTJIOUICHHUST HEKOTOPBIX

94aCTO BCTPEHAOINUXCS (PYHKIIMOHAJIBHBIX TPYIIIL.

Tabnuna 8.5. BoHOBBIE YHCTa XapaKTePUCTHUECKOTO TOTJIOMICHUS HEKOTOPBIX
XUMHYECKUX TPYIII

I'pynma Obnactb I'pynma Obnactb
MIOTJIOIEHHST TIOTJIOIIEHHST
O-H 3760-3360 CHs nu CHz 1475-1430
C-H 3279-2703 Kapbonun 1850—1650
C-0 1300-1170 AJbaeruasl u 1725-1690
(nenacoieHHbIH C) KETOHBI
C-O (HachIeHHBIN 1170-1050 Kapbokcnn 1700-1670
9)
KapOoxkcunatHbie 1610—1560 AMHWHOKHCTIOTBI 1615—1510
HOHBI

CoBepIIeHHO OYE€BHIHO, YTO AJNbJCTHUABI, KETOHBI U KapOOKCHIICOIEpIKAIINE MOJIEKYJIbI
HeNb3sl MIEHTH(QUUNPOBATh, 3HAs IOJIOKEHHE TOJIOCHI TMOTJIOMEHUsT ToJabko rpymmbel C=0,
KOTOpasi BXOJUT BO BCE 3TH MOJeKyIbl. OHAKO KpOMe MOJIOCHI MOTJIOLIEHUs], XapaKTEepHOH auis
rpynmnel C=0, kaxknmasgs U3 3TUX (PYHKOUOHAJIBHBIX TPYNI JaeT M elle IOMOJHUTENbHYIO
XapaKTePUCTUYECKYIO TOJIOCY MOIVIOIIECHMsI, HANpPUMeEp, ajlbAeruaHas rpynmna — MOJoCy A

—C-H, xapOoxkcunbhas — mis —O—H.



B UK cnekTpax MOJU3THICHOB, MOJYYEHHBIX Pa3IMYHBIMU CriocobaMu, HabIIOAarTCs
pa3jinius, KOTOPBIC ABJIAOTCA PE3YJIBTATOM OTKJIIOHCHUSA CTPYKTYPbI IOJTUITUIIEHA OT JIMHEHHOU
nemn —CH>—. Ha stoM ocHOBaHO aHanmuTuueckoe mnpuioxkenne MK cnexrpockonuu x
ONpPEACICHUIO CTCIICHHU HCHACBIIIECHHOCTH, KOHLCHTpAUWUW METHUIJIbHBIX TPYIIlT H OOKOBBIX
OTBETBJIEHHUII B TIOJIHUITHUIIEHAX Pa3JIMYHbIX MAapOK. Pazmune CIICKTPOB OKHCJICHHOI'O U
HEOKHCJICHHOTO 00pa3LOB MOJUITHUIICHOB 3aMeTHO Mo nosiBiieHnto B MK criekTpe OKHCIeHHBIX
06pa310B MOIOCHI MOTJIOMEH s KapOOHUIBHO TPyl pu 1724 em!.

Memoouka pabomsi

OO6pasip! 1 aHaTM3a TOTOBAT B BUAE IJIEHOK TOMIUHON 0,4-0,6 MM myTeMm ropsaero
npeccoBaHus Ha TabopaTtopHoM nipecce npu Temmneparype 150-160 °C u nasnennn 30 MIla (300
krc/cm?). JIns monydeHHs oOpasla OMPENeNeHHOH TOMIUHLI B IPecc-hopMy BKIIAABIBAIOT
OTPAaHUYUTENb COOTBETCTBYIOINEH TOJIIMWHBI C KPYyrJIbIMU sueiikamu. HaBecky oOpasua
noymaTHIeHa G paCCUUTHIBAIOT O OpMyIie

G = mdp,

re 7 —paanyc T9eHKu, CM; J — TONIIHHA 00Pa3ia, CM; P — IIIOTHOCTh TIONM3TUIIEHA, T/CM.

B kauecTBe aHAJIUTHUYECKOH IOJNOCHI JIJIs1 MPOBEAEHUS KOJMYECTBEHHOTO AaHalu3a
HCIONBL3ykOT monocy mpu 1720 em! (5,82 MKM), COOTBETCTBYIOIIYIO BaNEHTHBIM KONEOAHUAM
KapOOHMJIBHBIX TPYI KETOHHOTO U aJIbIETHIHOTO THIIA.

IMostomy UK criekTphl HecaenyeMbIX 00pa3LoB 3aUChIBAlOT B oomactu 1600 — 1800 cm
(6,25-5,55 mxm). OmnpenensifoT 3HAYEHHE ONTUYECKOH IUIOTHOCTH B MAaKCHUMyME IIOJIOCHI
nornouenus npu 1720 cm’! MeTomoM 6a30BOI JIMHUM,

Ha puc. Huke npencrasiieH npuMep 0OpabOTKH CIIEKTpa Ut KOJMUECTBEHHOTO aHAJIH3a.
ba3oBoli TMHUEN HA3bIBAIOT KACATENIBHYI0 K MUHUMYMaM H3MepsieMOH MOJIOCH! norynomenus. Tak,
IUTSE TIOJIOCHI A MPOLIEHT MPOMYCKaHUS MOKET ObITh paccuutan no Gopmyne 74= (141/19)*100 [vnm
= (T./Ty)*100, Tax wax l4;/1o=T./Tp], a ansg pacuera ONTHUYECKOW IJIOTHOCTH HEOOXOAMMO
BOCIIOJIb30BaThCsA BbIpaskeHueM Da=Ig(ly/14).

I[Io BBEMUCAEHHOMY 3HAUE€HUI0 ONTHUYECKON TIUIOTHOCTU ONPEACNSIOT COIEpPKaHUE
KapOOHWIBHBIX Tpynn (Mco) B MONMITHIICHE, TIOJB3YSCh PACUeTHOH (hOpMYIIOit:

_ 1 D1720
MCO - K 5
rne K=0,0433 — mocrosiHHbIN Ko3(dument; 1720 — onTUYeckas IUIOTHOCTh oOpasla B

MaKCUMYM€ aHAJUTHYECKOH TMOJIOCHI, d — TONIIUHA 00pasia, CM.

IIpumep pacuera:

I 63 0,196
D1720 = lgTo = m = 0,14‘6, MCO = 0,04‘33 ' 0'07 = 0,18%






YyBCTBUTEJIBHOCTh Npubopa. Matematudeckass oOpaboTka pe3yJbTaTOB MOJTYyYEHHBIX KPOCC-
KOPPESLUOHHBIX QYHKIMH (IIyKTyalrii AHTEHCUBHOCTH PACCESHHOTO cBeTa Z2(T) MpOBOAMIaCh
B iporpamme Zetasizer Software, rae peieHue noJy4eHHOTO ypaBHEHUs 3aBUCUMOCTH g2(T) OT
xkoopduuuenta 1udPy3ud npOU3BOAMIOCH METOAOM KyMMYJISIHTOB. Pe3ynbTarom peuieHus
spsutack  Qynkuus  z(D).  I'mapomuHamudeckre — paguyCchl  PAaCcCEMBAMOIIUX — YACTHI
paccunTeiBaNHCh M3 KO3 durmentos nudpdysnn no gopmyne Crokca-dumreitna: D= kT/6mnR,
rae D — kospdunuent nudpdysun, k — koncranta bonbumana, T — abcomoTHas TeMneparypa, 1 —
BSI3KOCTB Cpellbl, R — pamnyc paccenBarOIMX YaCTHII.

KomnoxkBuym Ne3

5. @aszoevie cocmosHus U nepexo0svl 8 NOAUMEPAX
5.1. YeM OTIIMYAIOTCS arperaTHble COCTOSIHUSA OT (pa30BBIX?
5.2. Kakue ¢a3oBble nepexos! B nojanMepax Bel 3Haere?
5.3. UTto Takoe CTeKJIOBaHHUE MOJUMEPOB?
5.4, Kakue ¢usnueckue COCTOSHHS B TMOJUMepax Bbl 3HaeTe W 4eM XapaKkTepU3yrT
¢busnvyeckne COCTOSHUS OTUMEPOB?
5.5. B 4em CyTb KUHETHYECKON TEOPUU TTPOUHOCTH?
6. Pacmeopst u 2enu nonumepos
6.1. Yem oTniMyaroOTCsl pacTBOPHI OT KOJUIOUIHBIX CUCTEM?
6.2. Kakue nonumepHsle renu Bol 3Haete?
6.3. Uro Takoe muacTuuKaIys U aHTUIIACTU(DUKAIMS TTOJTMMEPOB?

JlaGoparopnasi paGora Ne4.
Onpenenenue paMepa M KOHIEHTPAIMH YACTHII HANMOJHUTEJICH B

MOJIUMECPHBLIX KOMIIO3HTAX

Ilenv pabomsr: o3HakomuTbess ¢ MK CIIEKTPOCKOMUYECKMM METOJOM ONPEAEICHHsS Pa3MepOB
YaCTHUL] BHYTPH MOJIUMEPHON MaTPHULIBL
IIpubopwr u peaxmussi: ®@ypre-UK cnexkrpomerp Equinox 55, mnenka IIBC, momumepHbie
kommo3uThl Ha ocHoee [IBC ¢ nanoautensmu CaCO3, MoHTMOpHILTOHUT, T1032.
Teopemuueckue ocHoOBb1

AHann3 pa3MepoB HACTHULl HAMOJHUTENS B TaHHOH pabote mpoBoautcs ¢ momompio MK
CIEKTPOCKOMUYECKOro MOaXo/a, paspadbotanHoro B jadoparopuu crekrpockonuu Tel'Y.

CyTb MeTO/1a 3aKJIIOYAETCS B TOM, YTO NpH npoxoxxneHnu MK n3nydeHus yepes «MyTHYIO»
cpeny (Hampumep, MOPHUCTHIA MM HAMOJHEHHBIH MOJMMEpHBIH oOpasen TommuHon /) (puc. 1)
NPOUCXOAUT OCNAbIEHNE €ro WHTEHCHBHOCTH 3a CYET MOMJIOIIEHHUS MaTepHajoM MaTpHULbl U
paccessHUsI OT YaCcTHULl HaroJsHUTeNs. lIpu 3TOM HMHTEHCHBHOCTH MANaroIIero H3Jy4deHwus [y
YMEHBIIAETCSl O BEJWYMHBbI mpormeamero usiaydeHus /7. KoaduuueHT SKCTHHKONM (UIIH
ocnabyieHus1) U3YYEHUs] € BKIIIOYAET B CeOsl MOTJIOMATENBHYIO €4 U PACCEHBAIOIIYIO €5 YACTH.
MareMaTH4ecKH 3TO MOYKHO BBIPA3HUTh CIEAYIOIIUM 00pa3oM:

e=g4+6s (1)

g,=-lg—=—wum D=g,l=k,l, (2)












8.1. I'enp-TexHoN0TMA.

8.2. CynmpamosexyJisipHble IOJUMEPBI U TelH.

8.3. IlonumepHbIe )KUAKUE KPUCTAILIBL.

8.4. IlonuMepHbIe KOMIO3UTBI U HAHOTEXHOJOTUH.
8.5. IlonumepHbIe BOJIOKHA U HETKAHBIE MaT€PHAJIbL
8.6. IlonuMepHbIe CBETOBOABI U BOJIOKOHHASI ONTHKA.
8.7. Ilonumepsl B MENULIVHE.

CamocrosiTesibHas pa6ota + KoHTpPOJIb caMOCTOATE/ILHOI Pad0ThI

no aucuumiaie «BBEAEHUE B OUBNYECKY IO XUMHTIO I[TIOJINMMEPOB)

B xone camocrosiTenbHOM paboThI CTYIEHTBI IPOBOSIT JINTEPATYPHBIN MOKCK TIO 3aaHHON TEMaTHKe,
AHATIMBUPYIOT JIUTEPATYPy (CTATbH W MATEHTHI) M MPENCTABISIIOT PE3YJbTaThl B BHAE NPE3CHTALUH
(BeicTyruienne Ha 3aHATHH S5-10 munyT). IlareHTHBI TOHMCK ocymiecTBisiercss Ha caiite @UIIC
(wwwl fips.ru). IlpensapurensHo, B TeUeHHE ONHOIO 3aHATUS (2 dYaca) mperozjasareib OOydaer
CTyIeHTOB paboTe ¢ maHHbIM caiitoMm. [lowck W aHamM3 cTaTell OCYIIECTBISIETCS B 0a3ax MaHHBIX
YANDEX 1 GOOGLE. Ocymecrssiercst paboTta ¢ pyCCKUMH U aHTJIMHCKAMH CTaThsIMH F TIATEHTAMH.

IlIkajia oeHUBaHKS BHINOJHEHHS] HHAUKATOPOB:

HHI[I/IKaTOp CUUTAECTCA BBIIIOJIHCHHBIM, €CJIN b0 BO BpEMA TeKYLLIefI, arrecrauu CTyOdCHT
Ha6pan KaKk MHUHHUMYM IOPOroBOC KOJIUYCCTBO 0anIoB 3a Te BUAbI AKTUBHOCTHU, KOTOPBIC
OTBCYAIOT 3a I[aHHbeI HHAUKATOP.

WHIHKATO Tekymas arrecranus 3auer/JK3ameHn
Ne ! P IMopor Maxkcumym ITopor Makcumym
1 | TK-1.1 20 60 20 20
TIK-1.2
TIK-1.3
TIK-2.1
TIK-2.2

IlIkana ¥ KpUTEPUH BHICTABJICHHSA OLEHOK 32 THCUMILIHHY

IlTkana ¥ KpUTEpUM BBICTABJICHMS OLIEHOK «OTJIHYHO», «XOPOLIO», «YIAOBJIETBOPUTEIBHO» H
«HEYJOBJETBOPUTENIBHO» OINUCAHbl B JIOKAIBHOM HOPMAaTHBHOM [JOKyYMEHTAaUHUH TBEpCKOro
rocynapctBeHHoro yHueepcutera (IlojoxkeHue o peHTHHTOBON cucTteMe OOy4eHHs CTYIEHTOB
TeI'Y). IlonoxurtenbHasi OIEHKa MOXeET ObITh BBICTaBJIEHA TOJBKO B TOM ClIydae, €Ciu
BBITNIOJIHEHBI BCE HHAUKATOPBL

Texnuka 6e3onacHocmu npu padome ¢ XumMuueckou aabopamopuu

1. HeoOxommmo TOYHO BBINOJHATH BCE YKa3aHUs mpenonasarenst u ynabopanrta. Ctporo
BOCITPELIAETCS IPOBOAUTD PA0OTHI, HE MPENYyCMOTPEHHBIE ITAHOM.

2. He paspemaercs B abopaTopuu HaxXOOWTbCA B BepxHeH oxexae. B maboparopuum
HeoOxonuMo OBITh B XaJarte.



3. Ha pabouewm crone moKHBI HAXOOUTHCS TOIBKO T€ MPEAMEThI, KOTOPbIE HYKHBI B JAHHOE
BpeMs1 1Jist paboThI.

CtyneHtam He pa3pernaeTcsi OCTaBJIATh PEAKTHBBI HA CBOMX pabOYMX MECTax.

5. Bce ONBITBI C SITOBUTHIMH, HENPHUITHO TMAaxXHYIIUMH BELIECTBAMH, a TaKXKe C
KOHLIEHTPHUPOBAHHBIMH KHCJIOTAMH M IIEJOYaMH MPOH3BOAUTH TOJBKO B BBITSDKHOM
mkady.

6. OMBITHI C JIETKO BOCTUIAMEHSIFOIUMICS BEIIECTBAMH HEOOXOAMMO MPOU3BOANTD BIAAIU OT
OTHSI.

7. Tlpu HarpeBaHUHM PacTBOPOB B MPOOUPKHU BCETIa CIEAYET ACPKaThb €€ TaKuM 00pazoM,
yroOBI OTBepcTHE MPOOUPKM OBUIO HANPaBIEHO B CTOPOHY OT pPadOTAOLIEro, U €ro
coceneit mo pabouemy crony. OCoOOEHHO BaXKHO COOJIFOAATH 3TO B TEX CIAyYasiX, KOraa
HAarpeBaeMoN JKUIKOCTBIO SIBIIFOTCS KOHLIEHTPUPOBAHHBIE KHUCJIOTBI WM PaCTBOPHI
mesouell. PeKoOMeHyeTcst 3TH ONBITHI MPOU3BOAUTD B BBITSDKHOM IIKAQy.

8. He HakJIOHATH JHULIO HAJ HArpeBaeMOH JKUIAKOCTHIO FIIH CIUIABISIEMBIMH BEIIECTBAMH BO
n30ekaHue Nmornaaanus OpbI3r Ha JIULIO.

9. He crenyer BObIXaTh Maxy4due BELIECTBA, B TOM YHCJIE€ U BBIACISIOIINECS ra3bl, OJH3KO
HAKJIOHSSICh K COCyAly C STUMH BemectBamu. Clenyer JerkuM IBHKEHHEM pPyKH
HAIpPaBUTh CTPYIO BO3JyXa OT OTBEPCTHSI COCyAa K ce0e M OCTOPOIKHO BIOXHYTh.

10. Bpatb mienous paspernaercsi TOJIBKO LITaTeIeM, IUIIaMu Win nuHieroM. HeoOxogmmo
TINATEIbHO YOMpPaTh OCTATKH INENOYM C pabodero mecra. Te ke Mepbl HEOOXOIMMO
coOmroaats mpu padbote ¢ GochHOpPHBIM aHTHAPUAOM.

11. Tlpu pa3zbaBieHnH KOHIEHTPUPOBAHHBIX KUCJIOT, OCOOEHHO CEPHOM, BIMBATH KUCIOTY B
BOJY, a HEe HA00OPOT.

12. Ocratku COenqUHEHNH PeNKHX W LIEHHBIX METAJUIOB CJIUBATh B 0COOble OaHKH (B3SITh Y
nabopaHTa).

13. B pakoBHHY BBUIMBATH TOJBKO BOAY. OTXOMbI CIEAYET CIUBATD B CIIELIHATBHBIC CKIISTHKH.

14. Henb3st HU4ero npodoBaTh Ha BKYC.

15. 3ampemaercs B 1abOpaTOpUU MUTh U YIIOTPEOIIATH MUY .

Okasanue nepeoit nomouiu ¢ 1abopamopuu
1. Ilpu momagaHuu HAa KOXKY OpBI3T KUCIOTHI WM LIEJIOYH CIENyeT HEMEIUICHHO MPOMBIBATH
CIUIHOW cTpyell Bombl OOOXCKEHHOE MecTo B TedueHue S5-10 muHyT. 3atem obpaborarhb
MIOBEPXHOCTB 2%-HbIM PACTBOPOM THAPOKapOOHaTa HaTPpus (MIPH O3KOTe KUCIOTOH) min 1%-HbIM
PacTBOPOM YKCYCHOM KUCIIOTHI (TIPH O3KOTe MIEJIOUBIO).
2. Ecniu kncnoTa unm mesodb MonaayT B TJ1a3a, TO MX HEMEAJICHHO HYKHO IPOMBITh BOJOH, IIOCHIe
4yero pa30aBJICHHBIM PAaCTBOPOM MUTBEBOH cOAbl (IIPU TOMAAAHWU KHUCJIOTHI) WM OOpHOU
KUCJIOTOH (ITPH MONAAaHNH IIEI0YUH).
3. Ilpu oxore rops4uMu mpenMeramu (CTEKJIO, METANIBI U T. I1.) MOPAXEHHOE MECTO CJIEdyeT
cMOYHTh 1%-HBIM pPacTBOPOM IEPMaHTaHATA KaJUs.

V. IlepeyeHb OCHOBHO¥ H IONIOJTHUTE/ILHON y4e0HOI JIUTEpaTypbl, HEOOX0AUMOI
JJIS1 OCBOCHUS! AUCUUILIHHBI:
1.

a) OcHoenaa aumepamypa






Uctopuueckuii 3Kkckypc mo mnpoOneMe (QOpPMHPOBAHUS CPABHUTEIBHO MOJOAOW HAYKH O
nonuMepax. OCHOBHBIE ATabl Pa3BUTHS HAYKU O MOJIMMepax.

Tema 1. BBIJAIOIIMUECH YUYEHBIE-TIOJIMMEPIIIMKHU U X BKJIAZI B HAYKY O

ITOJIMMEPAX
I'epman HlTayaunrep — naypear HoOeneBckoil mpeMun 1 OCHOBOIIOJIOXKHUK HAYKH O TIOJHMEPaX.
Cunte3 Kaposzepcom Ha ¢upme «/lromoH» mnonuaMunoB, MOJU3(GHUPOB U ApP. CHHTETHYECKHX
nomumepoB. OtkpeiTue YorcoHoM u Kpukom asoitHoi cnmpanu JIHK. Cunrte3 Lurnepom u
Hatro#i crepeoperyssipHpix mnoduMepoB. Bkian poccuiickux ydensix (Anexcanapos A.IL,
Kypxos C H., Kobeko ILII., Kaprun B.A ., Bonbkenmreitn M.B., Kopmak B.B. u np.) B pa3sutue
HAyKH O MOJUMEPAX.

Tema 2. OBIIIME CBEJAEHUA O BBICOKOMOJIEKYJIAPHBIX COEJJUHEHUAX
PaccmarpuBaroTcss 0COOEHHOCTH TOJMMEPHOTO COCTOSTHUS BemecTsa. JlaeTcst Kiaccu(puKarivst
MOJIUMEPOB.

Tema 3. XUMHNYECKOE U ®U3MYECKOE CTPOEHHUE ITIOJIMMEPOB
PaccmarpuBaercss CTpOeHHE TONMMEPOB C XUMHYECKOW M (PU3HUYECKOH TOUYEK 3PEHHsS.
Anamusupyercs pU3nuecKoe CTPOSHHIE Ha MOJIEKYJIIPHOM M HAIMOJIEKYJISIPHOM ypoBHsIX. Ocoboe
MECTO YAENSIETCS] PACCMOTPEHUI0 OPUEHTHPOBAHHOIO COCTOSIHUS MTOJIUMEPOB.

Tema 4. ®PA30BBIE COCTOAHUA U ITEPEXO/BI B ITOJIMMEPAX
Pasauna mexay arperatHeiM M (pa3oBbIM COCTOSHUSIMH. KpucTayiumsanusi U IUTaBICHHE, Kak
OCHOBHBIE (Da30BbIe COCTOSIHUS B nosmMmepax. CTexioBaHue NoauMepoB. Puznyeckre COCTOSHUS
amMop(HBIX moMMMepoB. MexaHu4yeckast MPOYHOCTb U Pa3pyLICHUE MTOJTUMEPOB.

Tema 5. PACTBOPBI U I'EJI ITOJIMMEPOB
HctunHBIE pacTBOpPBI M KOJNJIOUAHBIE CHCTeMBbl. (Pa30BOE€ pPaBHOBECHE CHUCTEMBI IMOJUMEpP-
pactBopurenb. CTyHU UM Teld NOJUMeEpoB. TepMOAMHaMHUYECKOE€ KayeCTBO PacTBOPUTEIIS.
YpaBHEHUE COCTOSIHUS MOJMMepa B pacTBope. Pa30aBieHHbIe 1 KOHLIEHTPHUPOBAHHBIE PACTBOPHI
noymmepoB. [lnactudukanms noanmMepos.

Tema 6. PUSUNYECKHUE METO/1bI U3VUEHU A [TIOJIMMEPOB
CrekTpocKONmUYeCKHe  METOAbI, Kak  METOJbl, OCHOBaHHblE Ha  B3aUMOAEWCTBUU
3JIEKTPOMArHUTHOIO M3JMy4deHHs ¢ BeliecTBOM. OCHOBBI METOJOB ONTHYECKON CHEKTPOCKOMUH,
PaANOCIEKTPOCKONNH, PEHTT€HOCTPYKTYPHOIO aHAIN3a U MaCC-CIIEKTPOMETPHUU.

Tema 7. AKTY AJIbHBIE TTPOBJIEMBI ®M3MYECKOU XUMUHW IIOJTUMEPOB
Ucnonp3oBanne MeTona resb-(pOPMOBAHUS Ul CO3AHUSI CBEPXBBICOKOIPOYHBIX BOJIOKOH H3
CBMIID. [lpyrue Buzabl BBICOKONPOYHBIX BOJOKOH. CynpaMonekyispHas XuMHUA U
CyNpaMOJIeKyJsipHble Moiaumepel. IlonumepHble >KUAKUE KPUCTANIBI U HMX MHPUMEHEHHE.
Hcnonp3oBanue MOJMMEPHBIX CBETOBOJAOB B BOJIOKOHHON onTuke. IlonuMmeps! B MeauLMHE.
3eneHas XUMHUsI U MTOJIUMEPBI.

IIpumepHbIH NepedYeHb BONPOCOB AJsl MOATOTOBKH K 3a4€Ty

1. HazoBuTe yudeHBIX, BHECLIMX ONPEACSSIOINI BKJIAA B Pa3BUTHE HAYKU O MOJUMEPAX.
Korna okoHuaTensHO chopMHUpOBaiach HayKa O MoJuMepax”?

HazoBuTe OCHOBHBIC HAYYHBIE IIKOJIBI IO MTOJTUMEPAM.
Jaiite knaccu(pUKAIHIO MOJTUMEPOB.

HazoBute yueHbIX-TOJUMEPIIUKOB SBJSIIOIUXCS JTaypearamMu HobeneBckoii mpemun.

wokR wn

JlaiiTe Ki1acCU(pHUKALMIO OCHOBHBIX CTPYKTYPHBIX YpOBHEH B mosmMepax. Uro Takoe
CYNPaMOJIEKYJISIPHBIE TOJTUMEPBHIL.

Hazosure annorponHeie popMmer yriepona.
7. JlaiiTe npuMep peryJsipHBIX U CTEPEOPETYJIAPHBIX MOJUMEPOB.

B yem otnnune noHATHA «KOHPUTYpALUS» U «KOH(POPMALIUI) MOTUMEPOB?



10.
I1.

12.

13

16.
17.

18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31
32.
33.
34.

35

39.
40.
41.

[louemy BBOOMTCS TOHSATHE CpeOHENW MOJEKYJAPHONH Macchl mojumepa? YUrto Takoe
MOJIUAUCTIEPCHOCTD Nonumepa’?

Haiite nepapxuueckrne ypoBHU KOHPOPMAIITMOHHOTO COCTOSIHHSI.

Jaiite onpeneneHue TEPMOAMHAMHYECKOH W KHUHETHYECKOH THOKOCTH IOJHMEPHBIX
Lerneu.

Uro Takoe KOHTypHas [JJjuHa nonuMepHoi nenu? Kaxumu mnapamerpamu
XapaKTePU3YIOTCs pa3Mepbl MAKPOMOJIEKYJI?

. HazoBuTe MeTozb! onpeneneHuss MOJEKYJIAPHON Macchl OJIUMEpA.
14.
15.

UeM MOJEKyISIpHOE CTPOSHUE MOIUMEPOB OTIMYAETCS] OT HAAMOJIEKYJISIPHOTO CTPOSHUs?

JaiiTe ompeneneHne KpUCTALIMYECKOro M amopdHoro monumepa. Kak ompenenuTs
CTeNeHb KPUCTAININYHOCTH Mojumepa?

Kak ycTpoena kpucranandeckas ¢gasa noauMepos?

Yem OTAMYAOTCA KPHUCTAIMTBI HA CKJIAQQYaTbIX LEnsX OT KPUCTALIMTOB Ha
BBINPSAMIIEHHBIX Liensx. UTto Takoe namens?

Cdeponutsl, AEHAPUTHL, CTPYKTYpa MHI-Kkedad?

HanmonekynspHoe CTpoeHHe OpPHEHTHPOBAHHBIX MOJUMEpOB. Mukpopubpmmma u
OOJIBIION MEePUOST.

Crpoenne amopHBIX 00NacTell OpUEHTHPOBAHHBIX ITOJIUMEPOB.

B ueM paznuune opreHTaLHOHHON KPUCTAJUIM3ALMHY U OPUEHTALMOHHOIO BBITTMBAHUS?
CynpamMoneKkyJsipHble TOJTUMEPhI U «MOJIEKYJIPHbIE MAalIUHbD).

Kaxue ¢azoBblie cocTosiHUS U (pa30BbIe MEPEXObI HAOMIONAIOTCS B MTOJTUMEPax?
XonoaHas U ropsiuasi KpUCTalIN3aLus.

Kuneruka xpucraninzaluy NoJuMepoB U ypaBHeHHE ABpaaMu.

Uem cTekoBaHNE OTINYAETCSA OT KPUCTAJLIU3alun?

Tpu pusruecKux COCTOSHUS MOTMMEPOB.

Metonas! m3y4eHust PU3NIECKUX COCTOSTHHIM.

MonekyJisipHas IpUpPOa YIPYTOH, BHICOKOIIACTUYECKOHN U MIACTUYECKON fedopMaIiiu.
Hedopmarust ¢ 00pa3oBaHHEM LISHKH UM BBIHYKIEHHO-3JICTHYECKast eopMaLs.
MexaHnueckue CBOMCTBA U pa3pyLICHUE TOJUMEPOB.

[Tonsitne nonroseynocty U popmyna JKypkoBa st JOJITOBEYHOCTH MOJMMEPOB.
Kuneruueckas npupoaa pa3pyluieHus.

HcTunanlie PaCTBOPLI, KOJJIOUAHBIC CUCTEMBI U I'CJIN.

. ®a30BO€ PaBHOBECHE CUCTEMBI [TOJIUMEP-PACTBOPUTEbD.
36.
37.
38.

Knaccuduxanms reneii.
[Tnactudukanus moJIuMepos.

Cnextpockonuyeckne Meroasl n3ydenus noaumepos (Y@ u UK cnekrpockomnusi, AMP u
OIIP cnexrpockonust, KP cnexTpockomnus).

PeHTreHOCTpyKTYpHBI aHAIN3.
BusyanpHble METOABI HCCIEAOBAHUS TOTUMEPOB.

1\/IGTO,[[I>Ij OCHOBAHHBIC Ha PEOJIOTUYCCKUX, MEXAHUYCCKUX, TCPMUUICCKUX, ONITUYCCKUX U
Ip. CBOWCTBAX MOJMMEPOB.



42. IIpuHUMI MeTona retb-HOPMOBAHMS AJIsI CO3JAHHUS BHICOKOIIPOYHBIX ITOJIMMEPOB.
43. Cioco0b! yIpOYHEHHS TIOTUMEPOB.

44. Y cTpOHCTBO NOJIUMEPHOIO CBETOBOAA.

45. Herkanble MaTepuasbl U UX MPUMEHEHHUE.

46. Ucnonp3oBaHue NOJUMEPOB B MEAULIUHE.

47. 3eneHast XUMHUS U MOJUMEPHI.

VII. MarepuajibHO-TeXHH4YecKast 0a3a, HeoOXoaumasi ISl OCYIIEeCTBJICHHS
00pa30BaTEILHOIO MPOLECCa M0 AUCHUIIHHE:

B xonme wm3yueHHs AMCUMIUIMHBI WCIOJB3yeTCsl MpuOOpHas Ga3a AN MPOBENEHUS HAYYHBIX
UCCIeIOBaHUN (PU3NKO-XUMHUYECKUMHU METOIAMH aHAJN3a, KOTOPhIM PacIoNIararoT JadopaTopuu
kadeapel PU3NIECKOH XUMHH XHUMUKO-TEXHOJOTHYECKOro (pakybTeTa, a Takxke Jadoparopus
cnexrpockonuu LIKII TsI'Y.

®  KOMIIBIOTEPbI
CTOJIBI

CTYJIbSI

nocKa yueOHast
MPOEKTOP
nprOOpHI

VIII. Ceenenust 00 00HOB/ICHHH pado4eii mporpaMmbl THCHUTLINHBI

Nem.m. OOHOBIEHHBIH OrnucaHue BHECEHHBIX PexBHU3UTHI NOKYMEHTA,
paszaen padboyei W3MEHEHUH YTBEPIUBIIETO
MpOrpaMMbI H3MCHEHHS
JHCLUILIMHBI

1. Paznen V. Yuebno- JIONIOTHEH CITHCOK OCHOBHOU H ITporokon Nell ot 28.04.21r.
MCTOOHYICCKOC H JIOTIOTHUTCIIbHOH JUTCPATYPBI 3aCCaaHus YICHOTO COBETA
I/IH(I)OpMaI.[I/IOHHOG XHMHKO-TCXHOJIOTHYCCKOTO
obecrieueHne (axynprera
JUCITUITTHHBI

2.




