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1. HEJIM OCBOEHUA JUCUUITVIMHDBI

[lenbro ocBO€HMS AUCUUIUIMHBI «PU3MKO-XMMUYECKUE METObl MCCJICIOBAHNS B OMOJIOTHN
SIBJISICTCS. MIPUOOPETEHHUE CTYACHTAMM 3HAHUKU O COBPEMEHHBIX JKCIEPUMEHTAJIbHBIX METOJax U
101X0/1aX, OCHOBAHHBIX HA 3aKOHAX (DU3UKHU U PU3HYECKOU XUMHUH, UCITOJIB3YEMBIX MTPU MMPOBEACHUH
OMOJIOTUYECKHUX UCCJICIOBAHNH.

3a1a4u:

) M3ydYeHHE TEOPETUYECKUX OCHOB M TMIPAKTUYECKHX aCIEKTOB (DU3UKO-XUMHUYECKHUX
METOIOB, IPUMEHSIEMBIX B OMOJIOTUYECKUX UCCIICIOBAHUSX.

2) OCBOEHHME OCHOBHBIX THIIOB COBPEMEHHBLIX MPUOOPOB, MPEAHA3ZHAYCHHBIX IS aHaau3a
OOBEKTOB OKPYXKAIIIEH KUBOU IIPUPOIbI TOCPEACTBOM (PUZUKO-XHUMHUYECKUX METOJ0B aHaJIM3a.

3) YCTAHOBJICHUE MEXIUCUMIIIIMHAPHBIX CBA3E€H C OMOJIOTUEH, CITIOCOOCTBYIOLIMX YCBOCHUIO H
rI1yOOKOMY MOHMMAaHHIO PU3HKO-XUMHUYECKON CYLIHOCTU OMOJIOTHYECKUX HAYK.

4)  (HOpPMUPOBAHME  HABBIKOB HAYYHOI'O  HMCCJEJI0BaHHSA, O00pabOTKM  pPe3yibTaTOB
YKCIIEPUMEHTA, ITOMCKA HAYYHOHU MH(MOPMALIUH.

2. MECTO JUCHHUII/IMHBI B CTPYKTYPE OIIOII
JIncuuruinHa «@PU3HKO-XMMHUYECKUE METOJbl HCCICAOBAHUS B OHOJIOTHH» OTHOCHUTCH K

4aCTH, POPMUPYEMOH YYaCTHUKAMH 00pa30BaTEIbHbBIX OTHOILICHUH.

3. HIJTAHUPYEMBIE PE3YJIBTATbI ObYUYEHMUWA 110 JUCHHUITVIMHE
[lmanupyembie pe3yabTaThl OOYYEHUsS] [0 JUCUMIUIMHE, COOTHECEHHBIE C IIJIAHUPYEMbIMHU

pesysbratamu ocBoeHus OIIO]] (koMrieTeHUMAMY M UHAWKATOPAMH JOCTHKEHHUS KOMITETEHLIUH)

DopmMupyeMbie [ lmanupyembie pe3yiibTaThl OOYUYEHUS 110 JUCLUTUIMHE, B HaumeHoBaHnue
KOMIIETCHLIUH COOTBETCTBUU C UHAMKATOPOM JOCTHKEHHUS KOMIICTCHLIUH OLIEHOYHOI'O CPEACTBA
(KO, coACpKaHHe MHaKaTOp ZOCTHIKEHUS Pe3ynbTarsl 00y4YeHUs 110
KOMIICTEHLIMH ) KOMIIETCHLIMH NUCUUITIHHE
(KOO, cooepacarue uHoukamopa
11K-1 [IK-1.1. Onpenensier kpyr 3naem TEOPETHUYECKHUE KoJ/u10KBUYMBI, 3a11MTA
Crnoco0OeH 3a/1d4 B ' - OCHOBBI H IIPAKTHYECCKHUEC na60paT0prlx pa60T
(popMyJIHpOBaTh | paMKaX MOCTABICHHOH LUCIH | gaerekThl HU3HKO-
SRR | SRR XUMHUYECKHX METO/IOB,
Hay4YHOI'O MCCJIEI0BAHMS B 00J1aCTH [IPUMEHSAEMBIX B
HCCJICIOBAHUS B YKOJIOTUH U
OMOJIOTMYECKUX

00JIaCTH 3KOJIOTUH | MIPUPOIOTIOIB30BAHUS
. UCCJICJOBAHUSAX.
npuponornons3oBad | [IK-1.2. Pepepupyer HayuHbIe Ymeem paboTaTh Ha
L, TDY/IBL, OCHOBHBIX THIIAX
pehepUpOBaThH COCTaBJISIET AaHAJIUTUYECKHE COBPEMCHHBIX IIPHOOPOB,
Hay4YHbIE€ TPYIBI, Hay4YHbIE | MpPEASASHAICHERR A
COCTaBJISTH 0030pbl, B TOM YUCJIC HA | A 06B?KTOB .
AHAJTUTUYECKUE AHTJIMMCKOM SEPTIEIRLT BaTs
0030pHhI SI3BIKE HPHPOASIL.
HAKOTIIEHELIX ‘_ Baaoeem HaBbIKAMHU
MHPOBOI | HAay4yHOTO HCCJICJOBaHUA,
Hay[(of)i CBEJIEHUM. | O6pa6OTKH PEC3YJIbTATOB |

' OKCMIEPUMEHTA,  [IOMCKa
HAaYYHOHW MH(MOPMALIUH.




4. ObbEM U CTPYKTYPA JUCHHUII/INHDbI

Tpyn0eMKOCTh UCUMIUIMHBI COCTABIIACT 4 3a4€THBIC €IMHULBI, 144 yaca.

Temaruyeckum nJjiax
dopma 00yUeHHsI — OUHAaS

KonrakTHas padora Dopmbl
O0yYaroLIUXCH TEKYILLErO
C MeJaroru4yeCcKuM , KOHTPOJIS
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& R = e E (bopma
o o - f— O v
= | 2 z 5 | = 5 © | NPOMEKYTOUHOM
3 3, -
HanMeHoBaHKE TEM W/ WK : O : % 2 - | 58 ATTECTALIUH
pa3aesioB/TeM JUCLMIUIUHBI 5 % = - 0 E % , § S | (no cemecmpam)
= — E é < S
O N O =y Q, O -
- Y L O =N O
~ S = O
- Q. =
» O 3
S Yo S
Q. S =2
et = m

MeToabl pa3ae/ieHHs H
ONnpeaeJieHHsl  MOJIEKYJIAPHOH
MAacChl OHOMOJIUMEPOB

1.1 | Ientpudyruposanue --—
12| Xpowatorpagus -—

JJIEKTPOXHMHYECKHE  METO/Ibl ...--- .
aHaJIu3a |
B i O
| KOHTPOJIb |

22 |Komnywrometpws |7 |78 2| | 4] 0] 0
- Onruyeckue MEeTOAbI .--
HCCJIeIOBAHHUSA H AaHAJIN3A
MonekynsapHo-adCopOIIMOHHAS . - - 10 —
CIIEKTPOCKOIIHUS |
MonekyIsipHO-3MUCCUOHHAS .- PEUTHHT -
CIIEKTPOCKOIHUS | KOHTPOJIb 2
PenTreHodiayopecueHTHas -- - 10
CIIEKTPOCKOITHS - ' '
3.4 | Pedpakromerpus 15- | 2 . 10
16 |

3.5 | buosornyeckuy mMeroa aHaimza |/ 17— i 2 4 10 | Peutunr-
| ' ' KOHTPOJIb 3

Boero 3a 7 cowecrp I 0 S I S S
 Hanwuwe B ucwnmwe KIVKP | |}

Viroro o wewname | || 8 | | 3% | | 90 [gwer

Conep:kaHHe JeKIIHOHHbBIX 3aHSATHI M0 THCIHILUTHHE

Pasnen 1. Meroabl pa3aejieHHsI M onpeaeIeHUsI MOJIEKYJISIPHOH MacChl OMONOJIHMEPOB.
Tema 1.1. lenTpudyrupoBanmue.

Teopernyeckue OCHOBBI CEAMMEHTALMU B TI'PABUTALMOHHOM M LEHTPOOCIKHOM MOJSX.
IlpakTyeckass  peanmus3auus W [pUMEHEHME  UEeHTpudyrupoBaHus. IlpeacraBieHne o
NUPPEPEHIIUATIBHOM NEHTPUPYTUPOBAHUM, IEHTPU(DYTHPOBAHUHU B IPAJIMEHTE TJIOTHOCTH XJIOPH/IA
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e3us W caxapo3bl. OOmMEe W OTJIMYMTENIbHbIE TNPH3HAKM JAHHBIX METOJOB pa3/esieHus
OMOMAKpOMOJIEKYJI. XapakTepUCTHUKA OHOMAKPOMOJIEKYJI [0 KOHCTAHTE UX CEAUMEHTALMU.
[lpyHUMIIMAIBHOE  YCTPOMCTBO LEHTpUDYr. PoTOpbl UEHTPUDYT: YIJIOBbIE W CBOOOIZHO
MOJABCIHICHHBIE (FOPU30HTAJIBHBIE).

Tema 1.2. Xpomarorpagus

Teopernueckue oCHOBBI XpoMatorpadguu. Mictopus otkpeiThsa xpomarorpadhuu M.C. LiBeTom.
[Tpoueccol  copOuuu-gecopOumu.  OCHOBHBIE  BHMJbI  XpoMaTtorpauu:  aJcopOLMOHHai,
HOHOOOMEHHAs, pacnpeacanuTe/IbHasi, OSKCKJIK3UOHHas (rejip-xpoMarorpadgus) U adduuHas.
[IpakTHueckas peanu3alnus U NOPUMEHEHHME XpoMatorpa@uyeckux wmeroaoB. [IpumHuunuanbpHas
cxemMa Xxpomarorpada.

Pa3nes 2. Dj1eKTpOXHMHYECKHE METO/Abl AHAJIH3A

Tema 2.1. llorenuunomerpus

Teopernyeckue OCHOBBI MOTEHUHMOMETPUU. |HNOBI IJIEKTPO/IOB: HOHOCEJICKTUBHBIE,
OKHMCJIMTEJIbHO-BOCCTAHOBUTEJIbHBLIC, BOAOPOAHBIC. llpakTHueckas peaiu3aluus U TPUMEHECHHUE
[MOTEHLMOMETPHUUECKUX METOA0B. MOHOMETPpUS U MOTEHUMOMETPUYECKOE TUTPOBAHHUE,

Tema 2.2. Konaykromerpus

Teopernyeckue OCHOBBI KOHAYKTOMETpPUHM. |lOHATHE DJIEKTPONPOBOAHOCTH, YJCIbHOM
3IEKTPUYECKOHW TMPOBOAUMOCTHU, DKBHUBAJIECHTHOW DJJIEKTPUYECKOHW TMPOBOAUMOCTH. [lpakTUyeckas
peanu3alus U IMPUMEHEHHUE KOHAYKTOMETpUHU. llpsimMas KOHAYKTOMETpHSA, KOHAYKTOMETPUYECKOE
TUTPOBAHHUE.

Pazaesa 3. OnTuyecKkue MeToIbl HCCJICI0OBAHUSA H aHAJIH3A

Tema 3.1. MoJsiekyJasipHO-a0COPOLIHOHHAS CIMIEKTPOCKOINHUSA
TeopeTnyeckue OCHOBBI (POTOMETPHUH H CIEKTPpOPOoTOMETPpHUHU. OrnTHUYECKass MJIOTHOCTb.

[Iponyckanue pactBopa. 3akoH byrepa-JlamOepra-bepa. llpakTuueckas peanuzauus v npuMeHEHUE
doromeTpuueckux MeTomoB. IlpuHuMnNUanbHas cxema @oromerpa. MeToabl  OIpeae/ICHUs
KOHLIEHTPALMU XMMHUYECKHX BELIECTB B paCTBOpPax MOCPEACTBOM (POTOMETPHUM.

Tema 3.2. MoJ1eKYJISIPHO-ODMHCCHOHHAA CIIEKTPOCKOINHUS

TeopeTnyeckrue OCHOBBI JIOMHUHECLICHTHOTO aHaiu3a. Buabl JitoMuHecHeHUIMH. [IpakTruueckas
peajn3alms U IPUMEHEHHUE JIOMHHECHEHTHBIX METOHOB. |lpHHIMNHUAIbHAA ONTHYECKass cxeMma
dayopumerpa. MeToabl  KOJMYECTBEHHONO0 M KAYECTBEHHOI'O JIOMHUHECUEHTHOIO aHaju3a.
JIFOMHMHECHIEHTHAsE MUKPOCKOITHA.

Tema 3.3. PenTrenodiyopecueHTHAsA CNIEKTPOCKOIHS

TeopeTnueckne OCHOBBI PEHTTEHOMIYOPECLIEHTHOIO aHajin3a. PEHTreHOBCKOE W3JIyYEHHUE.
XapaKTepUCTUYECKOE PEHTTEHOBCKOE U ONTHYECKOE u3liyyeHue. (CHneKTpajbHbI€ JIMHUM.
[IpakTHyeckas peajin3alus 5! [IPUMEHEHHE PEHTI€HOMTYOPECLUEHTHBIX METO/IOB.
PeHTreHoonTH4YeCcKas cXxema CrieKkTpoMeTpa. KayeCTBEeHHbIN U KOJIMYECTBEHHbBIN aHAJIN3,

Tema 3.4. Pedpakromerpus

TeopeTnyeckue OCHOBbI pepPaKTOMETPHUU. 3aKOH [MPEIOMJICHUS, OTHOCHUTEJIbHBIN H
a0COIIOTHBIM  TMOKa3aTenab  IpejiomyieHusa.  llpaktudeckas  peaim3anus W [IPUMEHECHHE
pedpakTOMETPUH. Y CTPOUCTBO U BUIbI pEPPAKTOMETPOB.

Tema 3.5. buojiorn4yecKu MeTO/l AHAJIH3A

TeopeTtnuecknue 0CHOBBI OMOIOrHYECKOro MeToAa aHaiausa. llpeacraBuresin 0€CIo3BOHOYHBIX
M TIO3BOHOYHBIX JKHBOTHBIX, MHKPOOPraHM3MOB, PACTEHWH, MCHOJIB3YEMbIE B KayeCTBE
OMOMHAMKATOPOB. OCOOEHHOCTH XHU3HEHHBIX IPOLIECCOB pPa3JIWYHBIX WHIAMKATOPHBIX OPraHH3MOB.
[IpakTnueckass peanuzanuss U TPUMEHEHHE OUOJIOTMYECKHUX METOJIOB aHallM3a. YCTPOMCTBO U
[PUHLUIT paOOThI JIOMHUHOMETPA, IPUMEHAEMOTI0 B OHOJTFOMUHECIEHTHOM aHaJIn3e.

Coaep:kanue j1a00paTOPHBIX 3AHATHH MO0 THCLHHIIJIHHE

Pa3nen 1. MeToabl pa3ae/jieHHsI H OonpeaeJIeHHS MOJIEKYJ/JISAPHOH MacChl OMOINOJIMMEPOB
Tema 1. LleHTpHdYyrupoBanue
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JIabopatopHass pabora Nel. BreigeneHue Xj0poriacToB METOAOM g depeHIHaTbHOTO

HEeHTPpU(PYrUpOBaHUA.
Tema 1.2. XpomarTorpagpus
JlabopaTtopHas pabora Ne2. PasneneHue MUIMEHTOB JIACTA METOJOM XpOMarorpaduu Ha

Oymare.
JlabopatopHas  pabora  Ne3.  PazgeneHue  aMMHOKHCJIOT ~ METOJOM  KpYrOBOM

pacnpeaeauTe/IbHON XpomaTorpaguu Ha Oymare.
Pa3aes 2. DJIeKTPOXHMHYECKHE METO/Abl AHAJIM3A

Tema 2.1. lloTeHHOMeTpHS
JIaGoparopnas padora Ne4. [loTeHIIHOMETPUYCCKOE TUTPOBAHUE TJIULIMHA.

Tema 2.2. KoHaykroMeTpus

JIabopartopuas pabora NeS. OnpeneneHue conepKaHus JTUMOHHOH KHUCJIOTBI B LIMTPYCOBBIX
METOA0M KOHAYKTOMETPHUUYECKOTO TUTPOBAHUS.

Pasznes 3. OnTHyecKkHe MeTOAbI HCCJIECI0OBAHUA H AHAJIH3A

Tema 3.1. MoJieKyJasipHO-20COPOLHOHHASA CIIEKTPOCKOIIHS
JlaGopatopHas pabora Ne6. KoysM4eCTBEHHOE OINPEACICHHE MUIMEHTOB  JIMCThEB

GOoTOMETPUYECKHUM METOIOM.
JlaGopaTtopHas paGora Ne7. KoJHM4ecTBEHHOE OINpPEIE/IEHHE T[JIIOKO3bl B OHOJIOTHYECKHX

KUJIKOCTIX (POTOMETPUYECKUM METOIOM.
JlaGopatopHas pabora Ne§. OnpezneneHue oOuiero Oeaka B CbIBOPOTKE KPOBHU OMYpPETOBBIM

METO/IOM.
JIaboparopnas pabora Ne9. CrniekTpo@OTOMETPHUECCKOEC ONPEIC/ICHUEC HYKIEHHOBBIX KHCIIOT

no meroay CnupuHa.
JIaGopaTopHas pabdora Nel0. OnpenereHnne npojiMHa B paCTCHUSX.

Tema 3.2. MoJieKyJSIPHO-IMHCCHOHHASA CIIEKTPOCKOIHSA
JlaGoparopHas pabora Nel 1. diyopumeTprudeckoe onpeesieHue CoaepKanus pudodaBHHa.
JlaboparopHass pabora Nel2. HMccinemoBaHue NPUKH3HEHHOIO CBEYCHHs XJIOpPOQHIIa C

[TOMOIIBIO (PJIYOPECLUEHTHOIO MUKPOCKOIIA.
Tema 3.3. PentrenodguyopecueHTHass CIEKTPOCKOIHS
JlaGopaTopHas padora Nel3. OnpeseneHue colepKaHus TAKEIbIX METAIJIOB B MPpo0ax noys

1 PAaCTUTEIBHOIO ChIPbsl PEHI€HOMIIYOPECUEHTHBIM METOI0M.

Tema 3.4. Pedpakromerpus
JlaboparopHas pab6ora Nel4. OmnpeneneHue COACp)KaHUs — caxapo3bl B pacTBOPE

pedpakKTOMETPUUYECKHUM METOIOM.
JlaGoparopHnas pabora NelS5. Omnpenenenue oOmero Oejika  CbIBOPOTKHM — KPOBH

pepaKTOMETPUUECKUM METOIOM.

Tema 3.5. buosilornueckut MeTOA AaHAJIH3A
JlaGopatopHast pabora Nel6. TOKCMKOJOro-rUrMeHH4YecKass OLEHKAa  MapprOMEpHO-

KOCMETHUYECKOM NMPOLYKIIMHK C TOMOIIbIO JTFOMUHECLUEHTHOIO 0AKTEPHAIbHOIO TECTA. -

5. OLIEHOYHBIE MATEPHAJIBI JIJISI TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTU,
[IPOMEXYTOYHOMN ATTECTAIIUU ITO UTOT'AM OCBOEHHUSA JTUCHUIIJIMHbI
U YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOU PABOTDI

CTYAEHTOB

5.1. Tekymiuii KOHTPOJIb YCIIEBA€MOCTH

Peiimune-konmpoio 1
|. CenyMEHTaUMsI U CEIMMEHTALlMOHHOE PAaBHOBECHE B I'PABUTALMOHHOM U LIEHTPOOECIKHOM

MOJISIX.
2. Yro Takoe k0IGHULIMEHT CeANMEHTALMHA U OTHOCUTEIbHOE LIEHTPOOEIKHOE YCKOPEHHE
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3. Y13 KkaKMX OCHOBHBIX Y3JIOB COCTOST LEHTPUDYTH U YIbTPALECHTPUDYTHU?

4. KakoBbl OCOOEHHOCTU NPUMEHEHHUS LICHTPUPYTUPOBAHUS U YJIbTPALCHTPUYTUPOBAHUS !

5. OcOOEHHOCTH METOI0B LICHTPUDYTUPOBAHUS: PABHOBECHOE, 30HAJIBHOE U IU(DHEPEHIIUAIBLHOE.

6. B 4ueM COCTOUT CYLIIHOCTh XpoMaTorpaguyeckoro rpoiecca’

7. I1lo xakuM MpUHLMIAM KJIaCCHPUUIMPYIOT XpOMATOrpaduuE€CKUe METObI !

8. I3 KakuX y3710B COCTOMT NPUHLUIIAAIBHAS CXEMa XpOMATOrpauuE€CKON YCTAHOBKH?

9. Uto Takoe 3JIeKTpodope3 M KAKO€ IMPUMEHEHHUE HaxXOHAT 3JIEKTPOPOPETUUYECKUE METO/bl B
OMOJIOTHU?

10. B yem 3akro4aeTcs METO/L M303JIEKTPUUECKOTO (POKYCUPOBAHUS

Peumunz-konmpons 2
|. Ha yeM oCHOBaHBI MOTEHUMOMETPUUYECKHUE METO/Ibl aHAIN3A

2. Kak ycTpoeH 2J1eKTpOo/1: BOAOPOAHbIN, KAJIOMEJIbHBIN, XJIOPCEPEOPAHBIN

3. B ueM 0COOE€HHOCTb HOHOCEJIEKTUBHBIX 3JIEKTPO/10B”

4. B 4yeM CYIIHOCTb METOJ0B MPSAMOUN [IOTEHLIHOMETPHUH !

5.YTo npeacrapiaseT cOOOM KOHAYKTOMETPUYECKAs sTYEHUKa?

6. B kakux 001acTIX NpUMEHAIOT METOI IPSIMOU KOHIYKTOMETPUH

7. KakoBO 3HaU€HHE KOHAYKTOMETPUUECKHUX METOI0B B OMOJIOTMUYECKUX UCCIICAOBAHUSIX
8. UTO Takoe 3JIEKTPOJIU3 U 3JICKTPOJIMTHYECCKAS AYECUKa’

9. B 4eM CyIHOCTb BOJIBTAMIIEPOMETPUYECKHUX METOL0B UCCIIEAOBAHUSA !

10. Yto Takoe KyJTOHOMETPHUS U KaKOBbI 00JIACTH €€ MPUMEHEHU A’

Peiumune-konmposno Ne3
1. Kakue BHABI ONITHYECKUX METO/I0B aHaIM3a CYLIECTBYIOT?

2. IlepeuyncnuTe OCHOBHBIE Y3JIbl (POTOMETPUUYECKUX ITPUOOPOB.
3. KakoBO nmpakTHYECKOE NMIPUMEHEHUE POTOMETPUUYECKUX METOL0B aHAJIM3a

4. JlanTe MOHATHE «IFOMHUHECLEHIHI» U KPATKO OXapaKTEPU3YUTE UCTOPUIO PA3BUTHUSI
METO/1A.

5. ONUIINUTE NPUHUUIIHAIBHYIO CXEMY (DJIYOPUMETPA.

6. KakoBbl OCOOCHHOCTH JIIOMUHECLIEHTHON MHUKPOCKOITHH?

7. UTO Ha3bIBAlOT PEHTIEHOMIYOPECUEHTHLIM aHAIU30M ! JlauTe OnpeiesiCHHE
PEHTT€HOBCKOI'O U3JIYUYEHHUS.

8. Kakoe nmpuMeHEHHME HalleJI METO/I PEHTI€HOMJIYOPECHEHTHOrO aHa/IM3a B pa3JIMYHbIX
OTpacC/IAX IPOMBIIIJICHHOCTH

9. JlaniTe onpenaeiieHue pedpakuuu. Yro Takoe pepakToMeTpus’
10. Kakue tumsl pepakTOMETPOB CYILICCTBYIOT? Ha30BUTE UX OCOOEHHOCTH.

5.2. llpoMekyTOYHAA ATTECTALHA — 3a4eT

1. IloreHmomMeTpusi, NPUHLIMIIBI U 3HAYEHUE METO/IA.

2. XpomaTtorpadus, OCHOBHbIE BHbI. IcTOpUS OTKPBITHS.

3. Dnekrpodope3. llpuHUIMI METO1a U UCTTOJIB30BAHUE B OUOJIOTUYECKUX UCCIICI0BAHUSIX.

4. LlenTpudyrupoBaHue, BUbl LEHTPU(D YT U UX HA3HAUYCHHUE.

5. OCHOBBI TOHKOCJIOMHOW XpomaTtorpa@uu.

6. CyLLIHOCTb METO/I0B pa3/iC/IEHHsI OUOMOJIMMEPOB B IPAAUEHTE CaXxapo3bl U I'PAJUECHTE
[JIOTHOCTH XJIOPUCTOTO LIE3HS.

7. YCTPOUCTBO MUKPOCKOIIOB. OCOOEHHOCTH JIIOMUHECLHEHTHOIO MUKPOCKOIIA,

8. OCHOBHOM NMPUHLMIT POTOMETPUUYECKHUX METO0B aHa/IM3a. [ IpuHIMIIHaIbHas cXxeMa MpUuOOpOB.

9. Ilokazarenb npeaomMiieHus cpeabl. PepakToMeTpruUeCKrUe METOIbI aHAIU34.

10. LleHTpoOexHOE YCKOpPEHHE MNpH pPa3ACICHHHM OUOMOJICKY/. BHIbl pOTOPOB y pa3jIMYHBIX
LECHTPUPVT. .

I 1. M303mekTpryeckoe hokycupoBanue. [ lpuHuun merona u 001acTh IPUMEHEHHUS.
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12. CnektpodoToMeTpHsi, OCHOBHBIC TTOHATHA U Ha3HAYEHHUE METO/1a.

13. PedppakTomeTpus. Tumsl pepakToMeTPOB.

14. [lenTpoOexHoe yckopenue. KoadpuuueHT ceuMeHTaluH.

5. DnekTpoasl Il NOTEHUMOMETPUH. BUIbI U OCOOEHHOCTH.

16. Konagykromerpusi. OCHOBHBIE METO/IBI.

7. CyniHOCTb OMOJIOTHYECKOIr0 METO/1a aHaJIM3a. bHOMHANKATOPHbBIE OPraHU3MBI.

8. YcTpoicTBO M NpUHIUT padOThI JIFOMUHOMETPA U1 OMOJIIOMHHECLIEHTHBIX H3MEPEHUH.
19. JlroMuHecueHUMs. BUbl JFOMUHECLICHLIMH.

20. PentrenodayopecueHTHbIA aHau3. [IpoucxoxaeHne XapakTeEpUCTUYECKUX CIIEKTPOB
21. IlpakTryeckas peaan3alus U IPUMEHECHUE PEHTTCHO(IYOPECLIEHTHBIX METO/10B.

22. IlpakTHyeckas peain3anus ¥ IPUMEHEHHUE JIFOMUHECLIEHTHBIX METO/10B.

23. IlpumeHeHue »siekTpodopesa s pasleyiCHUs W ONPEIEICHUS MOJIEKYJISIPHOH MacChbl
OMOIIOJIMMEPOB.

24. Metoabl KOJHYECTBEHHOI'O0 M KAuy€CTBEHHOI'O JIFOMUHECLUEHTHOro aHainuza. OCOOEHHOCTH
METO/10B.

25. Krnaccudukalus xpomarorpad@rUyeckux METOIOB [0 MEXaHU3My Mpouecca CcopOnum.
OCcOOEHHOCTH 3THX METOIOB.

26. JludbdepeHunaaibHOE, 30HAJIBHOE W HW3O0MMKHUYECKOE UeHTpUdyrupoBanue. OCoOOEHHOCTH
3TUX METO/I0B.

27. IlpakTryeckas peajn3anus U IPUMEHEHHE [TOTEHIIHOMETPUUYECKHX METO/10B.

28. Buapl poToMETpUYECKHX METOA0B aHAIU3a, UX OCOOEHHOCTH.

29. Knaccudukauus 31eKTPOXUMHAUYECKUX METOA0B aHaiu3a. OCOOEHHOCTU METO/I0B.

30. IlpuHuunuanpHas cxema xpomarorpada. Jludp@epeHunaibHas U HHTErpajibHas
XpPOMaTOrpaMMBl.

5.3. CamocTosiTesibHast padora o0y4yawierocs — pegeparnol

. AncopOumoHHas Xxpomartorpadus.

2. PacnipenenurenpHas xpoMarorpadusi.

3. MoHooOMeHHas xpomarorpadusi.

4. DKCKJIFO3UOHHAS WJIU I'ejib-XpoMaTorpadus.
5. ApduHnas xpomarorpadus.

6. ToHKOCIONHAA XpOMaTOrpadus.

7. NEKTPOrpaBUMETPHUS.

8. AMIIEPOMETPHUYECKOE TUTPOBAHHUE.
9. KOHIYKTOMETPHUYECKOE TUTPOBAHHUE.
10. KyJ1OHOMETpHUYECKOE TUTPOBAHHUE.
1. XeMUJIIOMUHECLICHLIUS.

2. DochopecueHLus.

3. DochopeceHTHAsT MUKPOCKOITHA.
14. JIroMHHECLIEHTHass MUKPOCKOITHS.
15. UcTopust OTKpBITHSI METOAA XPOMATOIPa(QHH.
16. D51eKTpOHHAsE MUKPOCKOITHS.

17. MOHOOOMEHHBIE CMOJIBI.

18. N3031€KTpO(MOKYCUPOBAHHUE.

19. Hucxoasmas u Bocxoasmas xpomarorpadus.
20. YapTpalueHTpUu(yrupOBaHUE.

Gona  oueHoyHbix  MarepyasioB  (OPOM) ansa npoBeAeHHS — aTTeCTallMd  YPOBHS

cOPMUPOBAHHOCTH KOMIIETEHLMH OOyYarUMUXCid 10 AUCUUIUIMHE OQOpMIIAETCS OTAC/IbHBIM
JTOKYMEHTOM.



3

6. VAEBHO-METO/JMYECKOE U TH®OPMALIMOHHOE OBECIEYEHUE
NTUCLATIJINHBI

6.1. KHUroo0ecne4yeHHoOCTh

HauMeHoOBaHME JIUTEPATYPHI: aBTOP, Ha3BAHHUE, BHU]I ['on KHUT OOBECIIEYHEHHOCTD
U30aHWsA, U34aTEIbCTBO U31aHUs
. 3 . Hanuuue B 2JIEKTPOHHOM Karajiore JDbC

OcHOBHas JIuTEparypa*™

. TlpakTukym 10  (PHU3HKO-XHMHYECKHM  METOJaM 2021 24 1K3.

uccnenosanusa B Ouosioruu / aBT.-cocT. KO. H. Kyp0Oatos; http://dspace.www]1 .visu.ru/bitstream/123456
BnaguMm. roc. yH-T uM. A. . u H. I. CroneToBbIX. — 789/8946/1/02159.pdt |
Baagumup: U3a-so Bal'y, 2021, — 164 ¢. — ISBN 978-5- '
9984-1339-1.

2. Kyp6aros 0. H. ®U3UKO-XMMHYECKHE METO/Ibl 2022 https://dspace.www l.vilsu.ru/bitstream/123435
HCCJIEI0BAHUS B OMOJIOTHH [ DJEKTPOHHBIN pecypc| : | 6789/9668/1/02372.pdt

yyeOHoe nocodue / FO. H. Kyp0OaToB ; BraiuMHUpCKHH
roCyJapCTBEHHbIH YHUBEPCUTET HMEHH AJIEKCaH/1pa
['puropneBuua u Hukonas ['puropseBuya CTOIETOBBIX
(Bnl'Y). — Bnaaumup : Bal'y, 2022, — 3ariaBue ¢ TUTYJIa

JKpaHa. — DJIEKTPOHHBIH PECYPC COACPKHUT TEKCTOBLIC
nanHeie: 272 ¢., ui. — ISBN 978-5-9984-1617-0.

3. Kyp6aros 1O. H. Ctpykrypa OHONOJIMMEPOB H METO/Ibl 2022 https://dspace.www 1.vilsu.ru/bitstream/12345
ee UCClIeI0BaHUs [ DJIEeKTPOHHBIN pecypc]| : yueOHoe 6789/9667/1/02371.pdt

nocooue/ KO. H. Kypbartos ; BiiaanMupCckun

roCyJapCTBEHHBI YHUBEPCUTET UMCHH AJICKCAHPa

['puropseBuya U Hukosas ['puropseBnya CTOJICTOBBIX

(Bnl'Y). — Bunagumup : Bal'yY, 2022. — 3arnaBue ¢ TUTYJ1a
s3kpaHa. —[SBN 978-5-9984-1576-0.

4. Bacuabes, B. 1. AHanuTuueckas XUMHsSA: YYECOHUK 115 2004 20 7K3.
' By30B. B 2 kH. / B. Il. BacuibeB. — KH. 2: Du3HKO- '

XUMUYECKHE METOJbl aHaau3za. — 4-¢ u3d., crep. — M.: |

JIpoda, 2004. — 383 ¢. — ISBN 5-7107-8746-9.

5. OUBUKO-XUMHUYECKUE METOAbl aHajlH3a: IMPaKTHYECKOE 1998 77 3K3.

PYKOBOJACTBO: yuyeOHOe mnocobue s By30oB / B. b

AsieckOoBCKUH [u ap.]; moa pen. B. b. AneckoBckoro. — JI.: |
Xumus, 1988. — 373 ¢. — ISBN 5-7245-0013-2.

6. IlycTtoBanioa, JI. M. [IpakTukym 1no OHOXHUMHH: | 1999 30 9K3.

ctyneHTtoB By30B| / JI. M. IlycTroBamoBa. — POCTOB-Ha-
Jlony: ®enukc, 1999. — 541 ¢. — ISBN 5-222-00829-0.

J1OoTOJIHUTEIbHASA JIUTEpaTypa
[. ITpakTHKYM 1O (DU3HOJIOTHH PACTEHHH | yYeOHOE 2001 19 3Ks3.
nmocoOue [is Meaarori4eCKux By30B MO CIeHaJIbHOCTH
032400 - "buosorusa" / B. b. MBanoB [u ap.| ; nox pea. B.
b. UBaHoBa .— MockBa : Akaaemus, 2001 .— 140 c. : ui.,
Ta0i. — (Bbicmee oOpa3zoBanue) .— Ha THUT. JI. U311-BO

yKa3aHO Ha jaT. A13. — bubauorp.: ¢. 135-136 .— ISBN 5-
7695-0668-7.

2. Knoppe /1. I'. buonorunyeckas xumMus : y4eOHHUK 114 - 2000 24 JK3.
XUMUUYECKUX, OMOJIOTUYECKHUX U MEJIUIIMHCKHX

cnienanbHocTen By30B / J1. 1. KHoppe, C. Jl. MbI3HHa .
N3na. 3-e, ucnip. — Mocksa : Beicuas mkona, 2000 .— 479

C. : Wi. — bubnuorp.: ¢7466-467 .— llpeam. ykas.: ¢. 468-
479 — ISBN 5-06-003720-7. -

3. [Timmoek, /xenmce A, DJIEKTPOXHUMHYECKHE METO/1bl 1985 > IK3.

aHanu3a. OCHOBBI TCOPHUU U TPUMEHEHHUE : nep. ¢ anri. / /.
A. ITmamOex .— MockBa : Mup, 1985 .— 504 c. : ui., Ta0J1.

— bubauorp. B koHue ri1. — [Ipeam. ykas.: ¢. 490-496.

4. Cunopenko B. M. MoJiekyasapHas CIeKTPOCKOIIHs 2004 D IK3.
OMOJIOTUYECKHUX Cpell : yueOHoe rnocodue Uit By308 / B. M.
CuaopeHko .— Mocksa : Beicwias mikona, 2004 .— 191 c¢. :

WwI. — buonuorp.: ¢. 190-191 .— ISBN 5-06-004067-4.




5. AHanuTH4YecKasd XuMHs. DU3UYECKUE U PUBHUKO- 2001 15 3K3.
XUMHUYECKHE METO/bl aHa/In3a . Y4€OHHK /11 BY30B / A. D,
XykoB [u ap.] ; moxa pea. O. M. [lerpyxuna .— MocCKkBa :
Xumus, 2001 .— 496 c. . un. — (DenepanbHas LeneBas
nporpamMma "l ocynapcTBeHHas Mo AepKKa HHTerpaluuu
BbICLLIErO 00pa3oBaHus U PyHIAMEHTAJIbHOW HayKH Ha

1997-2000 roasl") .— bubianorp. B koHue ri. — ISBN |
7245-0953-9. e ———————E————

6.2. llepuoanueckue H3gaHus

1) buomMeauunHCKas XUMus.
2) BectHuk MockoBckoro ynusepcurera. Cepus 16. buostorus.
3) Ilpuknannas OMOXUMHUSA U MUKPOOHUOJIOTUH.

6.3. UaTepHeT-pecypcehbl
1) http://www.molbiol.ru/ - knaccuueckasi U MOJIEKYJIsipHast OUOJIOT U
2) https://medbiol.ru/ - Ouosiorust u MmeULIKMHA

3) https://www.rsl.ru/ - Poccuiickas rocynapcTBeHHas OMOIHOTEKA
4) https://xumuk.ru/ - *THGOpPMALMOHHBIU CAUT O XUMHHU

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JINCUHUIIVINHDbI

Aynutopus 133-7 oOopynoBaHa MyJbTUMEAUUHBIMU CPEACTBAMHU (HOYTOYK, IPOEKTOP), HJIs
MokKasza IIpe3eHTalui, y4eOHbIX GuiabMoB u ap. JlaboparopHbie palOOTBI MPOBOAATCHA C
HCIIOJIb30BaHueM ciieayroniero obdopynoBanusi: pH-metp SevenCompact 5220 (Mettler Toledo),
konaykTomerp SevenCompact S230 (Mettler Toledo), ontrueckuin mukpockon «Olympus-CX-41»
(SInonwust), repmocrtar TB-80CITY, dotomerp KOK-3 «30M3», TIOMUHECLIEHTHBIN TPUHOKYJISIPHbBIH
MUkpockon «Mukpomen-3JIFOM», pedbpakromerp HMPD-454 b2M, cyxoxap LUC-80-01 CIIY,
neHTtpudyra nadoparopHas MeaunuHckas OIIH-8, naboparopHbie 31eKTpoHHBIE Bechl SCL-150,
peHTreHodIyopecueHTHbli BosHoaucnepconnbiii  cniektpometp «CITEKTPOCKAH MAKC-Gy,
JTFOMHUHECIIEHTHO-(POTOMETPUUECKUM  aHaau3zaTtop Kuakocth  «Dmwoopar-02-4M»y», a  Takxke
JOMOJIHUTEJIbHOE 000pYI0BAHUE U MATEPUAITHI.
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PaGouyto nporpammy cocraBui Kyp6aros 0. H., accucrenT kadeapbt b9
(®UO, 10IKHOCTD, TOAIMHKCH)

o
\V4

PenieH3eHT

Kana. 6uoi. Hayk, nHxkeHep-3kosior OO0 «Pepma aenaet»
31b6IBKO A. C.

(MeCT A00Thl, HOHHOCTB, OUO, zlrm B
[IporpaMma paccMOTpeHa M 0JJ00peHa Ha 3aceJaHnu Ka(eapbl OUQIOrHHU U SKOJIOTHH
[Tpotokon Ne 32 ot 27 urons 2022 rona hy , //
3aBenyroummii kadpeapoi Tpudonosa T. A. s )7l
(OHO, noanyCn)
Pabouas mporpamMma paccMOTpeHa U 0400peHa '
Ha 3aceJaHuU yueOHO-MeToanueckoi komuccun HanpasiaeHus 06.03.01 buonorus
[TpoTokois Ne 10 ot 27 urons 2022 roaa . .
[Tpencenarens komuccuu Tpudonosa T.A., 3aB. kadeapon b i"

//
(OHO, 10/1KHOCTD, MOLMUCH )/
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JUCT NEPEYTBEPXJIEHUS
PABOYEHN INMPOI'PAMMBI JTUCHUIIJINHBI

Pabouas mporpamma ogo0peHa Ha 20 / 20 y4eOHBbIU roja

[IpoTokoun 3acemanus kadeapbl No OT roja

e e e e ———————

3aBeIYVIOILIMHN Kadeapon

Pabouas nnporpamma ogo00peHa Ha 20 / 20 y4eOHBIN I0Ja

[IpoTokon 3acenanus kadeapbl Ne OT roaa

e e e e L e e

3aBeYIOIHUU Kaeapon

Pabouas nporpamma ono6pena va 20 /20 y4yeOHBbIH I0/1a

[TpoTokoJ 3acenanus kadeapnbl No OT roaa

e e ———— e ———— —— = =

3aBeYIOLIUHU Kaeapon
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JIJACT PETUCTPALIMU U3BMEHEHUH
B pa00O4yI0 MpOrpaMMy JUCUMUILUIAHBI
HAUMEHOBAHHE

00pa3oBaTeILHOM MMPOrpaMMbl HalpaBJIeHHUs MOATOTOBKHU KOO U Haumerosanue (11, HalpaBJIeHHOCTb:
HAUMeHOBAaHUe (YKasamov ypo8eHb NOO2OMOBKU)

OCHOBaHHE
(HOMEDP | JaTta MpoTOKOJIa
3aceaHus Ka@eapsbl)

B R RN i
§ SRR L R

VcrmonHuren
DOUO

BHeceHbl UBMEHEHHUS B YaCTH/pa3/1€iIbl
pabo4yeH mporpaMMal

Homep
N3MEHEHUS

3aBeAYIOLIMN Kapeapou /
[loonuce DPHO




