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I An"oranus

2. Hean u 3272491 AUCUMIIAHBI:

Ileavrw muciuruiiHbl  «CHEKTPOCKONMS — MOJIMMEPOBY»  SBIIECTCS  MU3YUYCHME
TEOPETHUYECKUX OCHOB METOJOB ONTHYECKOW CIEKTPOCKONMH, IPAKTHYECKOE
OCBOCHME METOJOB CIEKTPAIBHOIO aHanM3a MyTeM padOThl HA CIEKTPAIbHBIX
npudopax (UK, YO-suaumoro nuanazoHoB), MHTEPOPETALUsl CIEKTPOB W aHAIH3
MOJIYYEHHBIX CHEKTPAIBHBIX AAHHBIX, BO3MOKHOCTb NPUMEHEHUS CHEKTPATIBbHBIX
METO/IOB HA MPAKTUKE - B HAYYHBIX UCCIIEIOBAHUIX U HA TPOU3BOJICTBE.
3aoauamu UCIUTIIINHBL ABJIAIOTCA:
ocgoenue meopemuyeckux OCHO8 CNeKMpAIbHbiX Memooos uccieoosanus - MK
cnexkmpockonuu, MK-wuxkpockonuu, cnekmpockonuu Y®-euoumozo ouanazonos,;
ocgoenue ocobennocmetll NPoOONOOCOMOGKU Ol PAZIUYHEIX  CNEKMPAIbHBIX
MemMOO08 UCCIIeO0BAHUSL NOIUMEP OB,

npuobpemerniue HABLIKOE NPAKMUYECKOU pabombl HA CNEKMPAIbHBIX NPUOOPAX
- 0cBoeHUe NpocpaAMMHO20 obecneyerus Onsi UK cnexkmpomempos, HK-
MUKpockond, cnekmpomempa Y D-euoumoco ouanazonos.

3. Mecto mucuumimabl B cTpykrype OOIL:

Jucuuminaa «CHeKTpoCKONus  MOJHMEPOB» BXOJUT B OJICKTUBHBIC
JUCIIUIUTHHBI 6 00s13aTenbHOoi YacTu biioka 1. «JIuciuminabpy y4eOHOro 1iaHa.
Ona 3aK1a1bIBAET OCHOBBI 3HAHWI JIJIsi OCBOCHUS TUCHUIUIMH. «AKTYaIbHBIC 331441
COBPEMEHHOM XuMuHU. HacTs 2», « HAaHOTEXHOIOTHIY.

3. O0beM JUCHMILIAHBI: 6 3aUeTHBIX ¢auHUIL, 216 aKkaJgeMUYECKUX YacOB, B TOM
1 (W (X

KOHTAKTHAsl ayMTOPHAasi padora: nekimu - 15 yacos, maboparopHsie paboTel - 75
YacoB, B T. 4. JJaADOpaTopHast MPaKTHYeCKas MOJITOTOBKA — 75 4acoB.;

camocTosITeIbHAs padora: 99 4acoB, KOHTPOJIb - 27 4acoB.

4. IlepeveHbp IUIAHHPYEMBIX PeE3YJbTATOB OOy4YeHHS] MO JAUCHHILIHHE,
COOTHECCHHBIX C INVIAHUPYEMbIMH PE3YyJIbTATAMH OCBOCHHUSI 00pa30BaTe/IbHOM
NMPOrpaMMmabl:

[TnaHupyembie pe3yabTaTsl [Inanupyemebie pe3ynbTarsl 00yUYEHHUS 110

OCBOEHHS 00Pa30BaTEIBHOMN JCHUTUTAHE

nporpammsl ((POpMHPYEMBIE

KOMIICTCHIINH

OIIK-1 CrocoGen popimoaasaTe | OIIK-1.1. Hcnonw3yer CYLIECTBYIOIINE u
KOMILTIEKCHbIC JKCIEPHMEHTAIbHbIE pa3pabaThiBaeT HOBBIE METOJUKH TMOJYYCHUS U
" pacdeTHO-TeopeTHYeCKHe | XAPAKTEPH3aLME  BEIECTB M MAaTePHAIOB  AJisl
HCC/IeX0BAHNS B M30PaHHOMN o6jacru | PELICHUs 33724 B M30paHHONH OONACTH XMMUH HIH




XHMHH WJIH CMEXKHBIX HAYK € | CMEXHBIX HayK;
HCNOJIb30BAHHEM COBpPEMEHHBIX
npudopos, NPOrpaMMHOIo0
olecrneueHust u  0a3  JAaHHBIX
npogdeccuoHAIBLHOr0 HA3HAYEHUSA

OIIK-1.2. Mcnionp3yeT COBpEMEHHOE 00OPYAOBaHUE,
nporpaMMHOe olecriedeHne M NpodeccCHOHaNbHbIE
0a3bl MaHHBIX IJIsI PeIleHHs 3a1a4 B HM30paHHOU
00JIaCTH XUMHU HJTH CMEKHBIX HayK.

OIIK-2 Cnocoben anammsupoBatb, | OIIK-2.1.  IlpoBogutr  KpuTHYeCKUN  aHaAJIU3
HHTEPNPETHPOBATL H  00600mAaThL | PE3YJIBTATOB COOCTBEHHBIX SKCHEPUMEHTAILHLIX U

pe3yabTAaThl IKCHEPHMEHTAJIBHBIX H PaCHCTHO-TCOPECTUICCKHUX pa60T B I/136paHHOI\/'I

paCueTHO-TeopeTHYeCcKHX pabor B | OOTACTH XHMHH HITH CMEKHBIX HAyK;
W30PAHHOH 00JACTH XHMHH  HJH OIIK-2.2. ®opmynupyeT 3aKJIIOUEHUST U BBIBOIBI 11O

CMERHBIX HAYK pe3yJbTaTaM  aHaJM3a JINTePATYPHBIX  JAHHBIX,
CO6CTBeHHbIX SKCIIEPUMEHTAJIBHBIX W PACUETHO-
TeopeTnyecknx padoT B M30paHHOU OOIACTH XUMUU
HJIN CMCXKHBIX HAYK.

OIIK-4 Cnocoden roroButh | OIIK-4.2 Ilpencrasmusier pe3ynbTarsl CBOECH padOThHI
nyoJaHKaLuH, y4acTBOBATH B | B YCTHOH (popmMe Ha pyCCKOM U aHTIIMHACKOM SI3BIKE.
npogeccuoHAIbHbIX AUCKYCCHUSIX,

NPeACTABJISTH pe3yabTaThI

npodeccHOHAJILHOH esITeJIbHOCTH B

BHJIE HAYYHBIX | HAYYHO-

NOMYJISIPHBIX JOKJIAA0B

5. @opma npoMeKYTOYHO aTTeCTALMH U CEMECTP NPOBEACHUSI:
JK3aMEH B 3-M CEMECTPE.

6. SI3pIK IpenogaBaHus PYCCKHIA

II. Conep:kanne MMCHHILIMHBI, CTPYKTYPHPOBaHHOE MO TeMaM (pas3aeiam) C
YKa3aHHEM OTBEICHHOI0 HA HHUX KOJMYECTBA aKaJeMUUYECKHX YacOB W BH/IOB
Y4eOHBIX 3aHATHIA

AyIuTOpHBIE Kont
3aHSTHUS OJIb
Bcee Cawmocr. | P
No | HawmeHoBaHue pa3iesioB U TEM Jlabopa
ro | Jlek pabota
TOPHBIC
1015051
paboTHI
Brenenne. Teopetnueckue 0CHOBBI | 19 3 0 13 3
1 |metomoB MK, Y& wu KP
CIICKTPOCKOTINHI
Cnexrpockonus morJIomeEnus, | 32 2 14 13 3
2 | oTpaXkeHwus, paccesHus,
WCITYCKAHUs U SMUCCUOHHAS
3 | KaueCTBeHHBIN W KOJIMYECTBEHHBIN | 32 2 14 13 3




CIIEKTPAaJIbHBINA
HHTepnperanus ClieKTpoB.

aHaJIn3.

AHQJIUTUYECKHAC
OIITHYECKON CHEKTPOCKONHM.

3amaun | 36

16 13

Pemienne
METOoJaMu

XUMHYCCKUX

CHEKTPOCKOTINH

3aaaqd

ONITHYECKON | 26

13

CTpyKTypHBIE
METOAAMM CIIEKTPOCKOIIHAH

uccaenoBanus | 36

16 13

MCTOAaMHU

Pemenne TEXHONOrHMYECKUX 3a7a4

CoBpeMEHHBIE
CHEKTPAJIbHOM AHAJIN3E

CHEKTPOCKOIHUH.
JOCTH)KCHUS B

35

21

Hroro: 216 15

75 99 27

III Ilepevyenbp y4eOHO-METOAMYECKOTO

padoTHI 00YYAIOINMXCS MO JUCHMIIIMHE:

o0ecnedyeHust AJisi CaAaMOCTOSITEIbLHOM

o VYyeOHas mporpaMMa
o Tembl 1a0opaTopHbIX padoT
° MeToanYeCcKuEe PEKOMEHIAMU [0 OPraHU3aluu CaMOCTOATEIbHON

paboTHI CTYJACHTOB

J [lepeueHb BOMPOCOB JJ1sl CAMOCTOSTENBHON pabOThI

Tembl pedeparon

d 9K33M€HaI_II/IOHHBIe BOIIPOCHI 11O JUCHUILIMHE

IV.®oHx OLeHOYHBIX CPeaCTB AJISA HPOBEeACHUS NMPOMEKYTOYHOM aTTecTalHu
00y4aroIuXCsl 0 AUCHUIVIHHE: «CIeKTPOCKONUs MOJIUMEPOB)

TunoBbie KOHTPOJBbHBIE 3aJaHUA AJI IPOBEPKH YPOBHA CHOPMHPOBAHHOCTH
kommnerenunun [1K-2 BragecHue TeopHel W HaBBIKAMM NPAKTHYECKOH PabOTHI B
n30paHHOM 00JIACTA XUMUU:

Jran Tunoseie kOHTpoOIbHBIE 3a0aHus | [Tloka3arenu u
(popmupoBanus JJISl OLIeHKH 3HAHUI1, YMEHHId, KpHTEepPHH
KOMIIETEeHLIUH, B HABBIKOB (2-3 npuMepa) OLCHHUBAHHSA
KOTOPOM KOMIIETeHLUH,
y4yacTByer IKAJ1a OUeHUBAHHS
AHCUMILTHHA

3akmounTenbHbiii | Keiic: HNmeercd ITOJIHOE
Baapers: 1. Kro wu xorma otkpein HWK | BepHOE pELICHHAE,
[TOMCKOM U3IIy4YeHHE? BKJIFOYAIOIIEE

uH(popMalnu B
rI100aIbHON CETH
UHTEPHET;

a) M.B. JlomonocoB B 1740 1.;
0) Y. I'epmienb B 1800 1.

[IPaBUJIBHBIA OTBET —
3 fanna;

JlaHo BEPHOE




2. KakoBbl  BUABI  YyOpPYroro
paccesiHus cBera’?
a) KOMOWHAIIMOHHOE u
OpUJLTHOOHOBCKOE;

0) peneeBckoe, AMPPAKIUOHHOE H
paccesiuue Mu.

pelieHue,
JIOTTYIIIEHBI
HECYIIECTBEHHBIC
(hakTHYECKUE
OIINOKH,
HCKaKAIOIIHE
o0mero cmeiciaa— 2
oania;

HO

HC

Hmeercs BEPHOE
3. Kaxue JIMAMa30Hbl | PEIICHUE TOJIBKO
ANEKTPOMArHUTHOTO CHEKTpa | yacTh 3agaHus— 1
OTBEYAKOT METOJaM  ONTHYeCKOH | Oamr. 1 Gamr — «3»
CIICKTPOCKONUM ? 2 Oamta — «4» 3
a) MAKPOBOJIHOBOE M PAAMBOIHOBOE | Oamia — «5»
U3ITyYECHUE;
0) raMma-ydd M PEHTICHOBCKOE
U3ITyYCHUE;
B) Y@, suaumoe n UK uznyyenue.
Ymers: 1. Kak mnonyunte HWK cnekrp | Umeercs ITOJIHOE
TOTOBUTH 00pa3lbl | HOJMMEPHOTO BOJIOKHA? BEPHOE peLIeHHuE,
(MUICHKH, TaONETKH, BKJIFOYAOIIICE

CYCIICH3UU U JIp.)

2. OnpeneyeHue CPpEeIHETO pasMepa

[IPaBUJIBHBIA OTBET —

s 3armc UK pacceMBarOIMX  4acTull  (TOPBI, | 3 Gasna;
CIIEKTPOB. 4aCTHLb! HAMOJHUTENS U Ip.) B Tlano BEpHOE
MOJTMMEPHOH  MaTpHIe  TYTEM | peyeppe, HO
QHayM3a PACCESHHOTO M3MYHYCHUS B | yonyinenpl
ONTHYECKOM CIIEKTPE? HECYILECTBEHHBIC
(haKTHYECKUE
OIINOKH, HE
WCKaXKAIOIINE
o0IIEro cmeicia— 2
oania;
Hmeercs BEPHOE
pELICHUE TOJIBKO
yacTh 3amaHus— 1
oamn. 1 6amn —«3», 2
Oamna — «4», 3 Oanna
— «S5»
3HaTh: .  Yro takoe | [I[paBunbHO  BBIOpaH
CHEKTPOCKOMH- xapakrepuctuueckue MK mojockl | BapuaHT oTBeTta — 1
YECKHUE METObI MOTJIOIICHHUS? Oann
UCCJICI0BAHUS, Tect u3 3 3ananuii:

KauyeCTBCHHBIN U
KOJIMYECCTBEH-HBIN
UK cnexrpajibHbli

a) WK nmnonocel, oTBeHaromme
OTIPEIEICHHBIM KOJIEOJTFOIMCSI
XUMUYECKHM rpynmnam ",

1 6amn — «3»,
2 fanna — «4»,
3 Oamma — «5»




aHAJIN3. HE3aBUCHUMO oT Pa3IMYHBIX
UCCIIEAYEMBIX BEILECTB, JIEXKAIIUE
Ha OMNpEACNEHHBIX YacToTax; o)
XapAKTEPU3YIOT BAJICHTHYIO CBSI3b;,

B) TMPHUCYTCTBYKOT B  OJOYHBIX

NOJUMEpax;
I) CBA3aHBl C  OMNPEACIECHHOU
KOoH(popManmei MOJIEKYJIAPHOMR
LETH.

2. KakoBbl OCHOBHBIE TPHUYUHBI
CBETOMNOTEPH B MOJIMIMEPHOM
CBETOBOE?

a) MOTJIOLIEHUE U PACCESTHUE CBETA,
0) HapyuleHUE 3aKOHA TMOJHOIO
BHYTPEHHETO OTPAKCHHSI,

B) BJIMSHHE aTMOC(EPHON Biaru u
TEMIIEPATYPHI,

') MEXaHOJECTPYKIIHS.

3 Uem [OIJIOLIATENbHAS
CHEKTPOCKONUS ~ OTIMYACTCI  OT
3MHUCCHOHHOMN CIEKTPOCKONHMH?

a) OJTHO U TOXKE;
0) SMHCCHOHHAs CHEKTPOCKONUS —
ATO YNPYro€ paccessHue Mamarollero

CBCTA,
B) npu SMUCCUOHHOMU
CIIEKTPOCKOITUH IPOUCXOIUT

WCIYCKAHUE BHEPIrUM BELIECTBOM, B
OTJINYMEC oT OOTJIOIATEIILHOMN
CIIEKTPOCKOIMU.

TunoBbie KOHTPOJILHBIC 3aJaHUA JJI51 IPOBEPKH YPOBHS CPOPMHPOBAHHOCTH
komnereHnuu [1K-3 TOTOBHOCTH MCIONB30BaTh COBPEMEHHYIO anmaparypy Hpu
MMPOBEJCHUN HAYYHBIX UCCIIEAOBAHUN:

Jran TunoBbie KOHTPOJIBLHBIE 32JAHUA IHoka3zareyu u
(popmupoBanus JJIS OLeHKH 3HAHUI, YMEHMUI, KpHTEepPHH
KOMIICTEHLIUH, B | HABBIKOB (2-3 npumepa) OLICHHUBAHHSA
KOTOpPOM KOMIIETeHIHH,
y4acTByeT LIKAJIA




AUCIHNJINHA OLICHUBAHMS
3axmounrenbhblii | Keiic: Hmeercs MOJIHOE
Baapgers: 1. Crenenb MOJTUMEPU3ALINU | BEPHOE pelIeHue,
COBPEMEHHBIMHU MaKpOMOJICKYJIbl paBHA; BKJTFOYAKOLIEE
KOMITbIOTEPHBIMU MPaBUJILHBIA OTBET —
TEXHOJIOTHSIMU, a) OTHOIIICHHUIO MOJIEKYJISIPHOM Macchl | 3 Oajuia;
MPUMEHSEMBIMHU MaKpOMOJIEKYJIbI K MOJEKYISpHOH | JlaHO BEPHOE
npu 00paboTKe Macce CTPYKTYPHOTO 3BEHA, pELICHUE, HO
PE3YJITATOB 0) BBIXOAY MOJIMMEPA B PEAKIIMH €r0 | JOMYIICHBI

HAy4HbIX oOpa3oBaHus; HECYIIIECTBECHHBIC
SKCIIEPUMEHTOB U | B)  OTHOWIICHUK)  MOJICKYJIIPHOM | (JaKTHUECKUE
coope, 00padoTKe, |Macchl  CTPYKTYPHOTO  3BE€HA K | OIIMOKH, HE
XPAHCHUH U MOJICKYJIIPHOM MaccCe | ICKa)KaroIue
nepeaaun MaKpOMOJICKYJIbI, o0Iero cmeicna— 2
uHpopMaMu Mp1 | T) Macchl MOHOMEpPa K Macce | 6amna,

MPOBEICHUN 00pa3oBaBIICTOCS MOJIUMEPA. Hmeercs BEPHOE
CaMOCTOSTEIbHBIX pELICHUE TOJIBKO
HAY4HbIX 2. Kakue npu3HaKM OTIMYAKOT | YaCTW 3aJaHus— |
UCCJIEI0BAHHUIA. MOJIMMEPBl  OT HU3KOMOJICKYJIIPHBIX | OaJil.

COCIMHEHUI?

a) MI0Xasi paCTBOPUMOCTH;

0) HaOyxaHHE MTPHA PaCTBOPEHUH,
B) HU3KAas BSI3KOCTh PACTBOPOB,;
I') BBICOKAs! BSA3KOCTb PACTBOPOB;
1) HECMTOCOOHOCTh K
KpUCTATU3ALM MY,

€) DJaCTUYHOCTb,

K) HA3Kask XPYTMKOCTb,

3) TEPMOTUIACTUYHOCTH;

1) TEPMOPEAKTUBHOCTB,

K) DJICKTPONPOBOHOCTh

Bwibepume sapuanm omeema:
a)0, 1, €, XK,

0)a, 0, 1,3, u,K,

B)O, T, 1, €, 3, U,

r)a, 0, B, XK, K.

3. CpaBHute TMOKOCTh
makpomonekyn: A. [-CO-(CH2)5-
NH-n; b. [-CH2-CH(CH3)-n;
a)A=Db;

0) A>b;

B) A <b;

I') B TaKMX MOJHMMEpPax T'HOKOCTh HE

1 a1 — «3»
2 Gaya — «4»
3 bajuia — «5»




OPOSIBIISICTCS.

YMmerh:
samickiBaTh MK

CHEKTPBI 00Pa3IOB,

1. B yem 3aKITIOYArOTCA
npeumyiectea Merona Dypee-UK
CHEKTPOCKONUM  Mepell  OOBIYHBIM

Hmeetcs NOJIHOE
BEPHOE pelIeHue,
BKJIIOYAIOIIICE

1754 metoaoM UK criekrpockonun? NPaBUJIBHBIA OTBET —

pacu(ppoBBIBATH 3 banna,;

51 2. HK JUXPOU3M u | lano BEPHOE

WUHTEPIPETUPOBATh. | OPHEHTALIMOHHOE COCTOSIHUE | PEILICHUE, HO
MOJIMMEPOB? JOIYLIEHBI

HECYIIECTBEHHBIC

(hakTHYECKUE

OIINOKH, HE

M CKKAOIIHUE

o0mero cmeicna— 2

Oania;

Hmeercs BEPHOE

pelIeHue TOJIBKO

yacTu 3amaHus— 1

Oasr.

1 Gamm — «3»

2 Oamna — «4»

3 basna — «5»
3HaTh: 1. Kakne nuana3onsl | [IpaBunbHO BEIOpaH
OCHOBBI METOJIOB ANEKTPOMArHUTHOTO CHEKTpa | BApMaHT oTBeTa — 1
ONTUYECKON OTBEYAKOT  METOJAM  ONTUYECKOH | Oamn
CIIEKTPOCKOINH CHEKTPOCKOTIUU? Tect u3 3 3ananuil:
(YO-, UK-n 1 Gamt — «3»,

Paman a) MUKPOBOJTHOBOE W PaIMOBOJIHOBOE | 2 Oasia — «4»,
CHEKTPOCKOMHS ), U3ITyYCHHE, 3 bayna — «5»
KAaKue 3a/1a41 0) ramma-Jiyun M PEHTTEHOBCKOE

MOTYT peIaTh U3TTYYEHUE,

METO/IbI
OINTHYECCKOMN
CIIEKTPOCKONUU
MPU U3y YECHUH
CTPOCHUS U
CBOMCTB
MOJTUMEPOB,
MPEICTABICHUE O
HOBBIX
pa3paboTKax u
JIOCTHKCHUSX B
odacTu
CIIEKTPAJILHON
TEXHUKH.

B) Y@, Buaumoce u MK uznyyenue.

2. Uro Takoe XapakTepUCTUUYECKUE
UK nmomocwl mornomenus?

a) WK monocel, oOTBEHarOUIME
ONpeACTIEHHBIM KOJIEOMFOIMMCS
XUMHUYECKUM rpymnmnam u,
HE3aBHCUMO oT Pa3InYHbIX

UCCIICTyEMBIX BEILECTB; JICKALIME HA
OTPEACTIEHHBIX YACTOTaX.

0) XapaKkTEPU3yIOT BAJICHTHYIO CBS3b;
B) MPUCYTCTBYIOT B  OJIOUHBIX
NOJIMMEPAX;










KauecTBEeHHBIM  CHEKTPAIbGHBIA  aHAM3.  XaApPaAKTEPUCTUUYECKUE  TOJIOCHI
noryouicHus. BanenTHeie n aegopmanionHbie KojaeOanusa. MeToa «OTneuaTkoB
najabieB». ['apMOHMYECKHMH OCHMIIATOP M €ro yactora kosneOanmid. [lpupona
aHrapMoHusMa kosicOanui. MHTeHCMBHOCTH KoneOanmid. KonuyecTBEeHHBIH
CHeKTpanbHbld aHanu3. 3akoH byrepa-JlamOepra-bepa. Meton 0a3ucHo# nuHUM.
BrmusHue pa3nuuHblx  (PAKTOPOB HA WHTEHCHMBHOCTH M TOJOKEHWE TOJIOC
MOTTIOLECHHS. Meron JNEHATEPO3aMELLICHHUS. UyBCTBUTENBHOCTD
CHEKTPOCKONMMYECKMX METOAOB M OIIMOKM TMPU CHEKTPAIBHBIX HW3MEPECHHUSX.
[Tposernenne nateppepernmnn B UK criekTpax u MCMOAB30BAHUE 3TOTO SIBJICHMSI.

4. AHAJIMTUYECKHUE 3AJJAUA MK CITEKTPOCKOITHNH

OnpeneneHue  MOJICKYJIPHOM ~ HEOJHOPOJHOCTH  IMOJMMEPOB.  AHaU3
COMOJIMMEPOB. AHAJIN3 MOJU(PULIMPYOIUX J00ABOK, HAJIMYMS TIACTU(UKATOPA U
Apyrux 100aBOK U NPUMECEH B MOJMMEPAX.

5. PEIIIEHUE XUMHWUYECKHX 3AJJAY METOJIAMM OITTUYECKOU
CIIEKTPOCKOITMHA

CHEKTPOCKOMMYECKOE U3YUEHUE PEAKLMH TOJMMEPU3ALMHA U CONOJIMMEPU3ALINH,
MOJIMKOHJICHCALIMKA,  TOJIMMEPAHAIOTUYHBIX  MPEBPALICHUMA, JECTPYKUMU U
CTPYKTYPUPOBAHHSI.

6. CTPYKTYPHbLIE UCCJIEAOBAHHWA METOAJAMU CITEKTPOCKOITHA
AHanu3 KOH(QUIypalMOHHOM  CTPYKTypel mnonuMepoB. KoHdopmarnmoHHas
CTPYKTypa M NOBOPOTHO-M30MEPHBIE MEpecTpoiiku Ha npumepe MK cnexrtpos
MOJIAATUJICHA. CHEKTPOCKOIMMYECKOE U3YUYECHUE MOJIEKYJIIPHOM 17}
HAJAMOJEKYJISAPHOH  CTPYKTYpbl, (a3oBeix mnepexonoB. OIEHKAa  CTENCHU
KPUCTAUIMYHOCTH noaumepa metoom MK crekTpockonuu. XapakTepucTUKa TUIIA
W CUJIBl BOJOPOAHOW cBsizu ¢ mnomompry wmeroga MK cmekrpockonuu.
OpHEHTUPOBAHHOE COCTOSIHUE NOJIMMEPOB U €10 Xapakrepuctuka. UK auxponsm.
7. PEHIEHUE TEXHOJIOI'MUYECKHWX 3A/JAY METOJJAMHA
CIIEKTPOCKOITMHA

PazpyuieHue nosmmMepoB U €ro u3yyeHue ¢ noMouero Meroga MK criekrpockonuu.
Konresble rpynmel ¥ MOJEKyJIspHbie pas3pbiBel.  M3yuenune w™eromom UK
CHEKTPOCKONMM  PA3IMYHbIX BHIOB JehopManmm B ToauMepax. Ympyras
aeopMalyisi U CABUT MO YaCTOTE MOJIOCHI MOMIOUICHHS BAJICHTHBIX KOJCOAHHIA.
Breicokoanactuueckas  aegopmanmss W KOHPOPMALMOHHBIE — MEPECTPOHKH.
[TosiBIIEHME KOHLEBBIX IPYII NPU «XUMHYECKOM T€UEHUM» nonumepa. Kuneruka u
reomeTpus aeopmanuu. CHEKTPOCKOMHYECKOE W3YUYECHHUE OPUEHTALMOHHOTO
YIIPOYHEHUSI TOIUMEPOB. BimsiHue MCX0AHON MOPQOIOruM MOpPOIIKA MOJUMEPA,
OPUEHTALMOHHOW BBITSDKKM HA MEXAHMYECKME CBOMCTBA TOTOBOIO MOJUMEPHOTO
Marepuana (BOJIOKHO, IUIeHKA). CHEKTPOCKOMUYECKOEC W3YYCHHE Ha CTaauu
(hOpMOBaHHMSI BOJIOKOH..

8. COBPEMEHHLIE NOCTUXXEHHA B CITEKTPAJIBHOM AHAJIM3E

UK wmukpockonusa. Hcnonw3zoBanue wMeroga MK cnekrtpockonmuu — ist
XapaKTEPUCTHKU TOPHUCTON CTPYKTYPBl TMOJUMEPHOTO Marepuaia (oOmas
MOPUCTOCTh, KOHLICHTPALMs W CPEOHUN pasMep NOp, MX PACIPEICICHHUE I10
pasMepaM) M pa3Mepa YacTHIl HAIMOJHUTENS, WX arperaiuvii B TNOJUMEPHOM
KOMIO3UTE MYTEM aHAJIM3a KOMIIOHEHTHI PACCESIHMS W TOMJIOMICHHS B OOMIEM



ocnabneHnn uHTEHCHMBHOCTH MK wu3nydyeHus. CHEKTPOCKOMUYECKOE HM3YUYEHHUE
pacaaBoB, pACTBOPOB U I'eJiCh MOJIMMEPOB.

OcHoBoli  (opmupoBanust y4eOHOro Kypca "CHEKTPOCKONHs NOJUMEPOB"
ABIIAIOTCA:  (yHIAMEHTAIbHAS HAy4dHas JUCHMIUIMHA 'BBICOKOMONEKYIISPHBIC
coeauHeHMs",  Teopuss ~ KojneOGaHWA M TMPUKIAAHAs]  CHEKTPOCKOMUSL.
PaccmarpuBaroTCsi TEOPETUUECKHE OCHOBBI METOAOB ONTHYECKOW CIEKTPOCKOIHAN
(UK, YO, KP). OOcyxnaercs HCHOIb30BAHUE CICKTPAIIBHBIX METOJIOB MPH
KAUECTBEHHOM W KOJIMYECTBEHHOM aHAJIM3E TMOJIMMEPOB (XMMHMYECKHHA COCTaB,
KOH()OPMaIMOHHBII M KOH(UTYPALMOHHBIA COCTaB, CTENEHb KPUCTAILIMYHOCTH, U
ap.). PaccmarpuBaercs NPUMEHEHUE METOAOB CHEKTPOCKONUM MPH PELICHUU
AHAIMTUYECKUX, XUMUYECKHUX, CTPYKTYPHBIX M TEXHOJOTHYECKHUX 3a/1a4 B 001acTh
(U3MKKA, XUMHA W TEXHOJOTMH noJmMepoB. CoolOmaercss O TMOCIEIHUX
JOCTUKEHHSIX B 00JIACTH CHEKTPOCKONMUHU noaumMepoB (Dypre-HK criekTpockonus,
HUK-mukpockonus). TeopeTueckne  3HAHWSA, TOJNYYEHHBIE  CTYJICHTaMM,
3aKPEIUISIOTCA B X0J€ pabOThl HA COBPEMEHHOM CHEKTPAIbHOM O0OOPYAOBAHUU -
Ha @ypee-UK cnekrpomerpax “Equinox 3557, “Vertex 707, («Bruker”),
CIIEKTPOMETPE Y®-uanumoro JIMAITa30HOB «Evolution Array”
(“ThermoScientific™), “Specord M40”.

Tembl 1a00paTOpHBIX padoT

1. Ucropust otkpeitiss UK wsnyuenus m co3panus MK cnekTpasbHOro aHanmsa.
Pone  poccuiickmx  y4YeHBIX B Pa3BUTHUM Teopun  KosieOaHwil. Mecto
CHEKTPOCKONMMYECKUX METOJOB AaHajlu3a B M3YUYECHWM CTPOCHUS W CBOKCTB
NOJIUMEPOB.

2. CHeKTPOCKONMYECKNE METOIBI — KaK METO/IbI, OCHOBAHHBIE HA B3aUMOACHCTBAN
ANIEKTPOMArHATHOTO M3JIy4YeHHs ¢ 00pa3noM. Beaymas poias METOIOB ONITHUYECKOM
Y PAIMOCIIEKTPOCKONMH B U3YYECHUU CTPOCHUS MOJMMEPOB. BImkHss, CpeaHss u
nanbHsiss UK obnactu

3. PaznuuHble BHIBI CHEKTPAIBLHOTO AHANW3A. CIECKTPOCKOINHMS MOIJIOIICHUS,
CHEKTPOCKOMNMSl  PACCESHUS, CHEKTPOCKONMUS OTPAKCHHS W SMHCCHOHHAs
CHEKTPOCKOMNMS. YIPYro€ W HEYNpyroe paccessHue. THIBI yIpyroro paccesHus
(paneeBckoe, qudpakioHHoe, paccessHue Mu). KoMOMHAIMOHHOE pacCesIHUE WITH
PAMAHOBCKAsI CIEKTPOCKOTIHSI.

4. KonebarenbHas CHEKTPOCKONUS W OCHOBbI Teopun KoseOanuil. [lpsmas u
oOpartHass crnekTpajbHble 3agaud. OOEpTOHA W COCTaBHBIC 4YacTOThl. DepMu-
pe3oHaHc. baraxpOMHBIH M THIICOXPOMHBI CIBUIA IMOJOC B Y@ cHekrpe
[OTJIONIEHNA. BO3MOKHOCTH M MpeuMyliecTBa Merona Y@ CHEKTPOCKONUU.
Otmmune u ¢xoAacTBO MeT010B MK M paMaHOBCKO#H CIIEKTPOCKONHAN

5. BanentHeie u nedopmanionHbie Konedanus. OTHECEHHUE MOJIOC MOTJIOMICHHUS B
UK cnekrpe. XapakTepHUCTUUYECKUE MOJOCHI MOTIOMEHUS. METON «OTHEYaTKOB
NaJbLEB» B KpPUMUHAIMCTUKE. HWHTErpanbHas onTHYecKas IUIOTHOCTb. Tpu
OCHOBHBIX XapakrepucTukn UK monockl normomenus. 3aBUCUMOCTb MOTY LIUPUHBI



NOJIOCEl  TIOTJIOMICHUsT OT  (ha30BOro  coctosHus nosmmepa.  OnpenencHue
KOHIICHTPAllMK TOIJIOWIAIOMIMX I[IEHTPOB C TMOMOIIBIO YypaBHEeHUs byrepa-
JlamGepra-bepa.  BnusiHme — paznuuHblX  (AKTOPOB  HAa  MOTPEIIHOCTH
CMEKTPOCKOMMYECKUX U3MEPECHUH.

6. PemieHne ¢ TNOMOINBIO METOAOB CHEKTPAIBHOIO aHAIM3a AHAJTUTUYECKHX,
XUMUYECKUX, CTPYKTYPHBIX U TEXHOJOrMUYECKMX 3ahad. OnpenesieHue ClaeI0BbIX
npuMecei B moiauMepax. AHaJIU3 HEOJHOPOAHOCTH CTPOEHUS MOJIMMEPHOH 1enu U
XUMHUYECKOTO CTPOCHHUS COMOJTMMEPOB.

7. AHamMM3 XUMHMUYECKOTO, MOJIEKYJSPHOrO W HAAMOJIEKYJISIPHOTO CTPOCHUS
noauMepoB. MK  auxpousm ©  OpHEHTAlMsl MOJEKYJSPHBIX CETMEHTOB.
MeKMONEKYJIIPHOE B3aMMOJIEHCTBUE M BOAOPOJHAs cBA3b. KpHcTammmnyeckas M
amop¢Has (aza B monmumepax. KoHpopmaroHHblid 1 KOHQUTYPALMOHHBINA COCTAB
HOJIMMEPOB.

8. N3yuenue metogamu MK CHEKTPOCKONMUM MCXOIHBIX MOPOIIKOB, PaCTBOPOB,
pacIuIaBoB, reseil 1 OIOYHOTO cOCTOsIHUA moymmepoB. McnonpzoBanue metona MK
CMEKTPOCKOMMM B TEXHOJOTUM MOIYUYECHUS (HENOCPEICTBEHHO B TEXHOJIOTUUYECKOMH
LEeMHU) Pa3IUYHBIX TMOJIMMEPHBIX MATE€PUAJOB Ui BbIOOpa ONTUMAJIBHBIX
TEXHOJIOTUYECKUX PEKUMOB U KOHTPOJISI CaMOTO MPOU3BO/ICTBA.

10. Bo3moxknoctu Metona dypwe-MK cnekTpockonuu ajisi U3yueHUs KHHETUKU
OBICTPOMTPOTEKAIOUIUX TPOLIECCOB B mojmMepax (Peakiusi CUHTE3a, CTPYKTYPHBIE
nepecTpoiiku u ap.). Peoontuyeckue uccieaoBaHus.

Meroan4yecKue peKOMEeHAAUNH M0 OPraHUu3alul CAMOCTOSITeIbHOH padoThl
CTYAEHTOB:

CamocrosTenbHas padota 1O JUCHUIUIMHE «CHEKTPOCKOMUS  TOJUMEDPOB)
OPOBOAMTCA C LENbI0 YIrAayOJNeHHsT W 3aKPEIJICHUS TMOJIYYEHHBIX B XOJE
JEKUWMOHHBIX 3aHATHA 3HAHW W NPUOOPETCHHE HABBIKOB  IMOJIb30BAHHUS
PEKOMEHIOBAHHON  JINTEPATYpPOH, 3aKPEIUICHUS  HABBIKOB  IIPAKTHYECKOIO
HAYy4YHOTO UCCICA0BAHHS.

Pexomenoauuu no no02o0moeke K KOHMpPOAbHbIM PAOOMAM U IK3AMEHY:
CaMOCTOATENPHOE ~ M3YYEHUE  JUCUMIUIMHBL  LENECO00pa3HO  HAYMHATBh,
O3HAKOMHMBILKCH C TMPOTrPaMMOM AUCLMIUIMHBI W TPEOOBAHUSMU K 3HAHUIM H
YMEHHMSIM 1O JaHHOW jucoumiuHe. Jlanee MOXKHO MEPEXOAMTh K €ro
NO3TATHOMY M3YUYEHWIO, MPHUBJIECKAs [ OSTOr0 MATepHAIbl JICKIMA W
PEKOMEHIOBAHHYIO YUEOHYIO TUTEPATYPY.

H3yuas qucuuninuny, HE0OX0IUMO JOOUTHCS OBJIANICHHS €€ OCHOBAMU U
HAyYUThCS MPUMEHATh TEOPETHUCCKUE 3HAHUS T PEIICHUS NPAKTUUYECKUX
3ana4d. CoaepxaHue HE3HAKOMBIX TEPMUHOB, BCTPETUBIIUXCS B MPOLECCE
OCBOECHMS y4eOHOr0 MaTepHaia, MOYKHO BBISICHATH TP MOMOLIHA CIPABOYHOMN
JUTEPATYPhl WK Y TPENOIABATENS.

Cnenyer 4YeTKO 3HAThb  ONPEACNICHWs, NPHHLMIBL,  JONOJHATH  KaKIbIH
TEOPETUYECKUI BOMTPOC COOTBETCTBYIOIIMMHU TPUMEPAMU U rpaprKamu.



Ilepeuensv eonpocoe 01a camoCmoamenbHou padomel:
1. Beeoenue

[Ipenmer u 3amaum kypca «CHEKTPOCKONMM nNONMMEpPoB». Korma m Kro
BriepBbie OTKPbUT MK u3nyuenne? OCHOBHBIE HCTOPUYECKHUE JATHI.

Brnan 3apyOeKHBIX W OTCUECTBEHHBIX YUYCHBIX B CTAHOBJICHHE W Pa3BUTHE
CHEKTPOCKOMMYECKUX METOOB UCCIIEIOBAHHSI.
2. [loanwiii anexmpomacHumuslil cnekmp. Onmuyeckuti OuanasoH

2.1. Jlwana3oHbl TOJIHOTO  BJEKTPOMATHUTHOIO  CIEKTPa, MPOLECCHI
MIPOUCXOSIIME B KQKIOM IMAaNa30He NMPU B3aUMOJACHCTBUAN U3ITYYEHUS
PA3NMYHOM YaCTOTBI C BELIECTBOM, BHIBI CIEKTPAIBHBIX METOIOB
UCCIIEA0BAHHUS.

2.2. Metoapl cnektpockonun Y®-, puaumoro u MK auamazonos. Ocoboe
MECTO  METOAOB  ONTHUYECKOH  CHEKTPOCKONMM  CPead  APYTHX
CHEKTPATBHBIX METOIOB.

3. Cnexmpockonus no21ougeHus, OMmpadCenust, paccesius U UCHYCKAHUS]

3.1. AGCopOIMOHHAs CIEKTPOCKOUSI.

3.2 CrekTpockonus HEYIIPYroro paccesHus (pamaHOBCKas,

OpWILTIOIHOBCKAS ).

3.3. DMHccHOHHAas crekTpockonus (QuyopocueHuus, ¢ochopocucHuus u

Ip.).

4. Teopemuueckue ochogvr memooos UK, YO u KP cnekmpockonuu

4.1. OcuHoBbl Teopun koJsicOanmii. MHTeHCMBHOCTH monoc B UK cmekrpax

nortowenust U KP cniekrpax paccessnud. UK n KP cnekTpockonust — Kak aBa

B3aUMOJOIOJIHSFOLIUX METOJA.

4.2. Meton @ypee-MK ciekTpriockonuu.

43. 3agauMm pemaeMble TPU  W3YYEHUM CTPOCHHUS TOJMMEPOB €

ucnosb3oBanueM npucrasku HITBO.

5. Kauecmeennvlii u KOIU4eCmeeHHvlll CHeKMpPAlbHblil AHANU3
5.1. 3apa4n ¥ MPUHIUIIBEL KAYECTBEHHOTO CIEKTPAIIBHOTO aHAJIN3A.
5.2. 3aaa4M ¥ IPUHIUIBL KOJIMYECTBEHHOTO CIEKTPAJILHOIO AHAJIA3A.
6. Ananumuyeckue 3a0avyu UK cnexmpockonuu

6.1. XapakTepucTrKa HEOTHOPOAHOCTH CTPOCHUS TIOJTMMEPHBIX LIETICH.

6.2. XapakTepuCTUKA CTPOEHUS COMIOJIMMEPOB.

6.3. XapakTepucTruka npuMeceii u J00aBOK B MOJUMEPAX.

7. Pewenue xumudeckux 3a0ay Memooamu Onmu4ecKotl CReKmpoCcKonuu

7.1. 3y4yeHne peakuuu noauMeEpPU3alvu.

7.2. NI3yYEHHUE PEAKLMH MOJTUKOHICHCALUY.

7.3. 3y4yeHne peakiyu NoJuMEPaHAIOrMYHbIX PEBPALICHUI

8. CmpyxmypHule uccie008aHus Memooamy CNeKmMpOCKONUY

8.1. UByyeHHne XMMUYECKOTO CTPOEHUS (KOH(PUIypallMOHHBII COCTAB, CTENEHb

PETYJIIPHOCTH, XUMUYECKUI COCTAB MOHOMEPHOIO 3BEHA).

8.2. M3yuyeHne MOJIEKYJSIPHOTO CTPOCHUS MOJIUMEPOB (KOH(POPMALMOHHBIN

COCTaB).

8.3. M3yueHue HaJAMOJEKYJISIPHOIO CTPOEHUS MOJUMEPOB (KpUCTA/UITMUECKas

u amop¢Has (daza, BOAOPOAHAS CBS3b).



8.4. M3ydeHne OPUEHTALMOHHOTO COCTOSIHUS TIOJIMMEPOB.
9. Peuternue mexnojocuyeckux 3a0a4 Memooamu CNeKmMpOCKonul

9.1. M3yueHue nporecca pa3pyuieHus MOJUMEPOB.

9.2. U3ydenue aedopmanuu.

9.3. 3yueHne OPUCHTAITMOHHOTO YIIPOYHCHHUS OJIUMEPOB.

9.4. 3yueHune CTPYKTYPHBIX NMPEBPALICHUI HA PA3TIMYHBIX TEXHOJIOTUYECKHUX

CTaAUSAX MOJyYEHUs MOJMMEPHBIX MaTEpPHATIOB ((POPMOBAHKE, BBHITATUBAHUE,

OTKUT U Jp.).
10. Cospemerrvie Oocmudicenus 6 CHEKMpAIbHOM AHAIUZE NOJIUMEPOS

[To 3TO¥ TeMe cTyAeHTaM MpeaIaratoTcs TeMbl peeparoB, IO KOTOPOH OHH

npopadaThiBAlOT JIOMOJHATEIBHYIO JIMTEPATYPy, 3aTeM JOKJIAJBIBAKOT CBOUM
KOJUIETaM.

Temot pehepamoe:

®ypbe-UK cniekTpockonuu. OCOOEHHOCTH METOIA.
Crnekrpockonus Y ®-BUIMMOTO JUAN030HOB.

KP cnexrpockonus. 3ajauu, pemacMble METOAOM.

OcCHOBBI TeOpHH KONEOAHUH.

KomnuectBennbiit UK ciekTpaibHBINA.

Kavecteennsliit UK criekTpanbHbIil aHamus.

Hzyyenne crpoenus nonmumepos meroqoM MK criektpockonuy.
Ocobennoctu metoga HITBO u ero nmpumeHeHus

[Tpumenenne UK Mukpockonuu - Image CieKTpoCKOIus.

A B G e

3K3aMeHaHI/IOHHLIe BOIIPOCHI M0 TUCHUILIMHE:

1. Kiaccnukanms CHEKTPOCKONMMYECKUX ~ METOAOB IO anasoHam

BIEKTPOMArHATHOTO CIIEKTPA.

[Tpsimast u oOpatHas 3aaaun B K cnekTpaibHOM aHaIU3€ MOJMMEPOB.

Kayvectsennsliit UK criekTpanbHbIil aHamus.

OCHOBHBIE BAJICHTHBIC U AC(POPMALIMOHHBIC KOJIEOaHUSI.

KonmuuectBennniit UK cnexkrpanbhbiii ananu3. CyTh 3akoHa JlamOepra-byrepa-

bepa.

6. OneHKka M TPUYMHBL MOTPELIHOCTH B KonmuecTBeHHOM WK cnekrpanbHOM

aHaymse.

OcHoBHbIe xapakTepucTuku MK 1osmocel mornomeHus.

8. Ilposeienne B MK cnektpe KOH(UIypalMOHHBIX, KOH()OPMALMOHHBIX H
JNECTPYKLMOHHBIX U3MEHEHUH.

9. UK muxpou3M U OpUEHTALMOHHOE COCTOSTHUE TIOJIMMEPOB.

10. Kak wm3yuare (a3oBele mnepexoasl B noiaumepax wmetogom MK
CIEKTPOCKONUU?

11. TIlposenenne wunHTephepenumn B MK chnekrpax W €€ NPaKTHYECKOe
UCITOJIb30BAHUE.

12. B u4eMm cyTh METOIa IEHTEPO3AMEIICHUS ?

13.  Kongpopmanmonnsie nedektsl 1 ux nposisnenne B UK crekrpe.

SNk W

~



14. Bopoponnas cBsa3b u ee nposiBiicHue B UK cniekrpe.

15.  OcnoBsl meTona HITBO.

16. bmwknas, cpennss u aaneHsist UK obnactw.

17.  Kak m3ydarb yOpyryr ¥ BBICOKO3JIACTHYECKYIO Ae(popMalMA MOIUMEPOB
meroaom UK cniekrpockonuu?

18. H3yueHHe AECTPYKUMOHHBIX MPOLECCOB B MOJUMEPAX C MOMOIIBK) METOAA
UK cnexrpockonuu?

19. TIlpeumymiectBa metona Dypee-UK cnekTpockonuu mepes  OObIYHBIM
meroaoMm UK cnekTpockonuu.

20. Bnusnaue paccesnus Ha UK cniekTp nornomenus. Meton 6a3ucHON JTMHAH.

21.  OnpeneneHUe CpeHEro pa3Mepa PacceUBAOIIMX YACTHIL (MOPHI, YACTUIIBI
HAMOJHUTENSL W JpP.) B MOJMMEPHOH MAaTpHIE MYyTEM aHAJIM3a PaCCESTHHOTO
M3ITyYEHHUS B ONITUYECKOM CITEKTPE.

22. B 4eMm CyTh METOAA «OTIEYATKOB MAIBLEBY?

23. Kak OLEHWTH CTENEHb OPUEHTALMU TOTO WM HMHOTO MOJIEKYJIIPHOTO
cerMenTa ¢ nomousro metona MK cnexkrpockonuu?

24.  OueHka JUIMHBI TPAHC-LIETH METOAOM MPOJOIBHOM aKyCTUYECKOW MOJIBI.

25. UK cnekrpockonus B pexume IMAGE.

26. IlpuHUMI ACHCTBUSA TOJUMEPHOTO CBETOBOAA. [IpMUYMHBI CBETONOTEPH B
HEM.

27.  Kak nonyunts UK CieKTp MOIMMEPHOTO BOJOKHA?

28. B 4eMm CyTh PEOONTUYECKHAX UCCIIECIOBAHUN?

29.  OcHoBbl MeTOAA YD CIEYKTPOCKOIHUH.

30. KP-cnektpockonus. Crneumduika MeETOAa M 33Ja4M, PEUIAcMbIE C €
MPUMEHEHUEM.

31. ®OnyopeCuCHTHBINA aHAIN3 OJUMEPOB.

IIpumep 3K3aMeHALIHOHHOIO OUJIeTA
TBepCKOl TOCYHapCTBEHHBIA YHUBEPCUTET
BHUIIET Ne

HAWMMEHOBAHHWE JUCLIATJIMHBI:
"CnekTpocKkonua nonumepos"

1.  Kraccupukaums  COEKTPOCKOMMYECKMX ~ METOJOB MO  AMAra3oHaMm
AJNIEKTPOMArHUTHOTO CIEKTPA.

2. Komuectennbiii UK cnektpanbhblii aHanu3. CyTh 3akoHa JlamOepra-byrepa-
bepa.

3. UK cnexrpockonus B pexxume IMAGE.

4. OueHka coaepkanuss aMopHONl W aMOpPHO-KpUCTAUIMUYECKOH (a3bl B
o0Opasziax MONMATWICHA C MOMOINBI0 aHAM3a TMOJOC MOTJIOWEHUsT B 00J1acTi
720-730 eml,



VIII Ilepeyenr mneJarorm4yecKux H HHPOPMALHOHHBIX TEXHOJIOIHIA,
HCIOJIB3YEMBIX MPH OCYILUECTBJICHHH 00pa30BaTebLHOr0 Iponecca 1o
AUCHUIIMHE, BKJYasi IMepe4YeHb IMPOrpaMMHOr0 o0ecnmeYeHuss H
HH(pOPMALHOHHBIX CIPABOYHBIX CHCTEM:

WH(OPMALMOHHBIE TEXHOJIOTHU:

UCTIOJIB30BAHNE KOMITBIOTEPOB IS MOAAEPIKKU M3J1araeMoro yueOHoro marepuana

IPOrpaMMHOE 00ECIICUEHHE
MSOffice 365 proplus
MSWindows 10 Enterprise
GoogleChrome

Origin 8.1 Sr2

[SISDraw 2.4 Standalone

uH(OPMAITMOHHO-CIIPABOYHBIE CHCTEMBI:
http://www.edu.rw/ @enepanbhblii nopran «Poccuiickoe 00pazoBaHue»
http://elibrary.ru/ Hayunas anekTpoHHast OnbimuoTeka

IX MarepuajibHO-TeXHI4YECKOe 00eCTeYeHIe TUCIUILVINHBI:

Becbl aHanuTHUECKHE, BECHI TEXHUYECKHUE, MOJSPUMETP KPYTOBOM, CYIIHJIbHBIC
mkagel, ®OK, ybpTpazBykoBas BaHHA, My (ebHAs MEYb.

Y@-cnekrpometp «EvolutionArray», UK ®ypee cnektpomerp VERTEX 70, UK
mukpockon Hyperion 1000+ Buaeoxkamepa BbBICOKOTO pazpewmenus s WK
mukpockon Hyperion 1000 Infinity 1, Kommiekc o6opynoBaHust Ajis
UCCIIE0BaHMs CYyNpaMOJIEKyJsIpHbIX cucteM NanosizerZS, Konaykromerp S230
Mettler-Toledo, Bubporuckozumerp SV-10, pH-meTp SevenMulti.

HaGope! 1eMOHCTPalMOHHOTO 000PYAOBAaHKS U YUCOHO-HATTISIHBIX TOCOOUIA,
00ECIIEUNBAIINE TEMATHYECKHAE WILTIOCTPALIN:

nepuoanueckas tadbmmua snementoB 1. M. Menaeneepa, Tabnuna paCTBOPUMOCTH
KHACJIOT OCHOBAaHUH M COJICH, 00pa3Lbl XUMHYECKOM MOCY Ibl, BAPUAHTHI

0 OpPMIICHUS CTEHIOBBIX HAYYHBIX TOKJIAI0B.

X Csenenust 00 00HOBJICHHH pado4eii NporpaMMbl AHCHHMILIHHBI

Nen.m. | OGHOBIIEHHBIN pa3aen Onucanue BHECEHHBIX Jlata v mpOTOKOII
paboueil mporpaMMbl M3MEHEHUN 3aceiaHus
JUCLUATUTAHBI Kadeapsl,
YTBEPAMBILIETO
HN3MCHCHHUA
1. | Pasgen VII Meronuueckue Ucknrouenne TpeOoBaHUN K IIporokon Ne 11 ot
yKa3aHWsl AJ1s1 OOYHArOIUXCST | PEUTHHI-KOHTPOITO U3 18.05.2017
TI0 OCBOEHUIO TUCLIUTUTUHBI paboueii mporpaMMel
ITUCHUIIINHBI.
Paznen V. YueOHo- Hobasnens! HOBbIE TocoOus B | IIpoTokon Nell ot
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