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MNOACHUTEJBHASA 3AIINCKA

buoananutuka sBiseTcs MEXIUCHUTUTMHAPHOW O0OJACThIO 3HAHUHU, CHOPMHUPO-
BAHHOW Ha CTHIKE aHAJUTUYECKON U OMOJIOTMYECKO XUMHUU, MOJIEKYJIIPHON OHOJIOTUH,
MUKpoOuosiorud u MarepuanoBeaenus. [1o cyTu, 3To HOBas MHHOBAIIMOHHAS OTPACIb
HayKH, KOTOpasi CTPEMUTENBHO pa3BUBAETCA. buoanamns cOCTaBISIET OTPOMHYIO 4acTh
B Pa3JIMYHBIX pazjienax OMOTEXHOJOTUH, TIOCTOSIHHO BO3PACTAET €r0 3HAYEHHUE B PA3BU-
TUWA WHHOBAIMOHHOM TMarHOCTUKHU, CUCTEME MOHUTOPHUHIA OKPYKAIOILIEH Cpebl, KOH-
TPOJIE KAa4eCcTBAa MPOAYKTOB CEIBCKOrO XO35MCTBA, MUIIEBOM M KOCMETUYECKOW MpO-
MBIIIJIEHHOCTH, aHAIN3€ HAPKOTUYECKUX U B3PBIBOOMACHBIX BellecTB U Jip. [loTpeOHo-
CTH MPAKTUKU OMPEIEISIIOT HEOOXOMMOCTh B MOJTOTOBKE BBICOKOKBATH(PHUIIMPOBAH-
HBIX CIIEIUAJIUCTOB B 00JaCTH OHOaHaIU3a.

Ha coBpemeHHOM 3Tane 0cOOEHHO BO3pacCTaeT poJib (PYHKIIMOHALHOTO OMOaHa-
JM3a, LENbI0 KOTOPOro SBIIAETCS HMCCIEHOBAHHWE B3aWMMOJECUCTBUU MAKPOMOJIEKYJ U
OMOJIOTUYECKH AKTUBHBIX coeAuHEHUi. [loHuMaHue OCHOB MOJEKYISIPHOTO B3auMO-
nevicteust peuentop (Oenok, JIHK, antureno u T.1.) — nurana (mojaucaxapui, Jekap-
CTBEHHOE COEMHEHUE, AHTUIEH U T.J.) OTKPBHIBAET MEPCIEKTUBBI B Pa3pad0TKe HOBBIX
JUArHOCTUYECKUX TECTOB U (PapMalleBTUYECKUX MPENapaToB.

B OwuoananuTtuike B HacTosiee BpeMsl OCOOYIO0 aKTyallbHOCTh MHPHOOPETaIOT
HaIlpaBJICHUS, CBSI3aHHBIE C CO3JJaHMEM HOBBIX A(()EKTUBHBIX AHAIUTUYECKHX ILIAT-
(opM Ha OCHOBE COBPEMEHHBIX JOCTH)KEHUN B HAHOTEXHOJOTMH, MOJIEKYJISIPHON Ono-
JIOTUM U MUKPO3JIEKTPOHUKE, YTO B LIEJIOM (DOPMHUPYET TaKOE€ HANpaBICHUE KaK HAHO-
aHaJMTUKa. [ perieHns OnoaHaAIMTUYECKUX 3a7a4 Bce 0oJiee MIMPOKOE MPUMEHEHHE
HaxXoAST TakKue€ MHUKPOAHAJUTHUYECKHUE CHCTEMbl KaK MHUKPOUYHUIBI (MUKPOQIIIOUIHBIE
yunbl, Ououunnsl). HaHopazMepHble KOMIIOHEHTBHI NPUMEHSIOTCS B MHUKpPOCHCTEMAX
[OJTHOTO AHAJIUTUYECKOTO KOHTpPOJs, OMOCeHcopax, MpeoOpa3oBaTelsiX H3IIyuYeHUs.
Pa3paboTka METOI0OB ¢ MCHOJb30BAaHUEM MHMKPO- U HAHOCHCTEM JAET BO3MO>KHOCTh
TOYHOT'O ONPEIENICHHS yIIbTPa MAJIbIX KOJMYECTB BEIIECTB (BILIOTh A0 €IMHUYHON MO-
JEKyJbl) U TTOHUMaHUE MEXKMOJIEKYJIIPHOTO B3aUMOJECHCTBUSA HAa HOBOM YPOBHE. DTO
Ja€T HOBBIE BO3MOXKHOCTH B Pa3pabOTKEe M CO3JAHUM YHUKAIbHBIX JIEKAPCTBEHHBIX
CPEICTB, CIIOCOOCTBYET 3aMEHE CJIOKHBIX BpEMsS- U TPYAOEMKHUX JIa0OpATOPHBIX HC-
CJIEAOBAaHUI Ha yJIbTPAYYBCTBUTEIbHBIE TECT-CUCTEMBI B KIMHUYECKON THATHOCTHKE, a
TaK)K€ Pa3BUTHUIO MEPCOHAIM3UPOBAHHOW MEIULIMHBI. B 11e110M pa3BuTue MeTo0B OHO-
Y HAHOQHAJIUTUKH CIIOCOOCTBYET 3HAYUTENIbHOMY CHM)KCHMIO 3aTpaT MaTepUalbHBIX U
YeJIOBEYECKMX PECYPCOB B YKa3aHHBIX 00JIACTSAX M BHOCHUT 3HAUMTENbHBIM BKJIAJ B CO-
XpaHEHUE 310POBbsl YEIIOBEKA U OKPYKAIOLEH CPEbI.

Henu nMCOMIVIMHBI CHENUATM3ANMA — JaTh 3HAHKUS O COBPEMEHHBIX BBICOKO-
CEJICKTHBHBIX METOJAaX aHalu3a, 0a3UpYIOIIMXCS Ha HMCIOJb30BAaHUHM OMOJIOTHYECKUX
MOJIEKYJ; METOJIaX aHaIn3a OMOOOBEKTOB U OMOJIOTMUECKU aKTUBHBIX BEILECTB, BKIIO-
yasi METOJIbl, OCHOBAHHbIE Ha HMCMOJb30BAHUN OMOCEHCOPOB U MHKPOAHATUTUYECKUX
CUCTEM - OMOJIOTMYECKUX U MUKPO(DIIOUIHBIX YUIOB; o0ecrneyuTh (GOpPMHUPOBAHUE Y
CTYJIEHTOB NPEJICTABJICHNUI O MEPCIEKTUBHBIX HAMPABICHUSIX B 00JaCTH OMOaHaIN3a C
y4eTOM HOBEHIIMX JOCTHKEHUN M aKTyallbHBIX 337a4 HaHO- U OMOTEXHOJIOTH, a Tak-
XKE JIOCTHXKEHH B 00JACTH AHAIMTUYECKOM HHCTPYMEHTAIbHOM TEXHHKHU. BaKHbIM
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acrmeKTOM Kypca siBisieTcsl popMupoBaHue y OyayIIero CHerualncTa-XUMUKa yriayo-
JICHHOTO aHAJMTUYECKOIO NMOHMMAaHMS MCIOJb30BaHMUS TaHAEMHBIX METOJOB JJs pe-
IIeHus 3a/1a4 OnoaHanus3a.

3agaumM npenogaBaHusA Y4eOHOI JAUCHMILIMHBI BKIIIOYAIOT (GOPMHUpPOBAHUE Y

CTYJICHTOB 3HAaHWN U YMEHUM O:

® TEOPETUYECKON U MPAKTUYECKON 3HAYUMMOCTH OMOaHATUTHUKHY;

® [IpEaHATMTHYCCKHX dTarax B OMoaHaIns3e;

® OCHOBHBIX OMOAHAIMTUYECKUX METOAaX, OA3UPYIOMIMXCS HAa HMCIOJIb30BAHUH OHO-
moJiekyn (pepmentsl, anturena, JJHK u OnomuMerndeckux cTpykryp);

® COBpPEMEHHBIX TEXHOJIOTMUYECKHUX MaT(opmax Al UcCiaeoBaHUsl B 00JIACTU T€HO-
Ma, MPOTEOMA U JIUIHUIOMA,;

e THOPUIHBIX METOJAX aHAJIN3a U MYJIbTH-TUMEHCUOHATILHOW TEXHUKE;

e (OUOCEHCOpax, U MPUMEHEHUH B HUX HAHOPA3MEPHBIX KOMIIOHEHTOB;

® MUKPOAHAJIUTUYECKUX cHCcTeMaX (MUKPO(IIOUIHBIE YUIIbI, OMOJOTHYECKUE YHIIBI).

MecTo y4eOHOH OMCHUILUIMHBI B CHCTEME MOATOTOBKM CIECIUAINACTA C BBICIINM
o0pa3oBaHUEM.

JucuunnvHa «bruo M HAaHOAHATUTHUKA» OTHOCUTCS K LMKIY HUCUUIUIMH CIICIIUAIN-
3anuii komnoHeHnTa Y BO. Coaepxxanne TUCUUATUIMHBI «bHO M HAHOAHATIMTHUKA» CO3AET
YHUBEpPCAIbHYIO 0a3y ISl YIIIyOJIE€HHOTO U3y4eHHUs MPOPECCUOHATIBHBIX CIEeIUaTbHbIX
JTUCUUIUINH, 3aKJIaJbIBaeT PyHIaMEHT AJi1 OOyUYEeHHs] B MarucTpaType U aclmupaHType.
OHa na€t npeacTraBjIeHUE O COBPEMEHHBIX MOAXOJaX W METOJax MCCleIOoBaHUs OUo-
00BEKTOB; HOBEUIIIUX CPEICTBAX JUArHOCTUKHU U aHan3a, 0a3UPYIOIIMXCS Ha BHICOKO-
CEJICKTHUBHBIX OMOXUMHUUYECKUX PEAKIIHUIX U JTIOCTHKEHHUSIX B 00J1aCTH HAHOTEXHOJIOTHH.

Jns abpekTUBHOTO OCBOCHUS TUCHMIUIMHBI «bHO M HaHOAHATUTHKA» U KOMIIC-
TEHTHOTO HCIIOJb30BaHUS TOJYYCHHBIX 3HAHUN Ha NPAKTHUKE HEOOXOJMMO 3HAHHE
CJIEAYIOIIMX YYEOHBIX TMCIHUIUIMH. «aHATUTUYECKAs XUMUS», «XUMHUSI BBICOKOMOJIE-
KYJISIPHBIX COCIMHEHUI, «(pU3nUecKas XUMHUs», «OPTaHUUECKass XUMHU).

TpeGoBanus K KOMIIETEHIIUAM
B pesynbrare wusydeHus ydeOHOW IUCHUIIIMHBI «bHO W HaHOAHAIUTHKA
CTYJIEHT JIOJDKEH 3aKpeNHTh U pa3BUTh cienyromue akagemudeckue (AK), counanbHo-
muyHocTHble (CJI) u mpodeccuonansupie (I1IK) kommeTeHIMu, mpemnycMOTPEHHbIE
00pa3oBaTeNbHbIM CTaHAAPTOM BBICILIETO 0OpAa30BaHUs EPBOM CTYIEHU:
AK-1. YMmeTs npuMeHsTh 0a30Bble HAYYHO-TEOPETUYECKUE 3HAHUS ISl PEILICHUS
TEOPETUYECKHUX U MPAKTUYECKUX 3a/1aY.
AK-2. BnageTb CHCTEMHBIM U CPaBHUTEJIBHBIM AHAIM30M.
AK-3. BnaneTts ucciie1oBaTeIbCKUMHU HaBBIKAMHU.
AK-4. YMmeTs paboTaTh CaMOCTOSTEIBHO.
AK-5. BbITh CTOCOOHBIM BBIpAOATHIBATH HOBBIC UCH (KPEATUBHOCTD).
AK-6. BnageTs MeXIUCIUIUIMHAPHBIM TOXO0A0M MPH PEIICHUHU TPOOIIeM.
AK-7. ImeTb HaBBIKH, CBSI3aHHBIE C UCIIOJIb30BAHUEM TEXHUYECKHX YCTPOMCTB,
yrnpasieHrueM nHbopMaIrme u paboTol ¢ KOMIBIOTEPOM.



AK-8. O6manath HaBbIKAMH YCTHON ¥ MUCHbMEHHOW KOMMYHHKAITUH.

AK-9. YMmeTb yuuThCs, IOBBIIATH CBOIO KBATM(UKAIIMIO B TEYEHHE BCEH KU3HH.

CJIK-6. YMeTh paboTaTh B KOMaH/IE.

[IK-1. Mcronp30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIUCIMILJIMH B
npodeCCUOHANILHON JIeSATEILHOCTH, aHAJIM3UPOBATh IMEPCIICKTUBBI M HAIPaBJICHUS
Pa3BUTHUS OTJEIBHBIX 00JacTell XUMUUECKON HayKH.

[IK-2. IlpuHMMaTh Yy4yacTUE€ B HAy4YHBIX MCCIIEIOBAaHUAX, CBSA3AHHBIX C
COBEPIICHCTBOBAHUEM M PAa3BUTHEM XUMHUH, COBPEMEHHBIX €€ HampaBJICHUU U
(U3UKO-XUMUYECKIX METOJ/IOB UCCIICAOBAHMS.

[IK-3. @opmynupoBaTb LEIM M 3a4a4¥  HAYYHO-UCCIEHOBATEIBCKOU
NEATEIbHOCTH, OCYIIIECTBIISATH €€ MIIAaHUPOBAHUE.

[1K-19. PaGotarb C Hay4yHOH, TEXHHYECKOW M TATECHTHON JHUTEPATypOil,
AIIEKTPOHHBIMU 0a3aMU JaHHBIX.

B pe3ynbprare nzyueHus: IMCHUILIMHBI « b0 1 HAaHOAHATUTUKA» CTYJICHT JOJDKEH:
3HATD:
OCHOBHBIC TEOPHUH, KOHIIEIIIIUKA W MPHUHITUIIEI B 00JIACTH COBPEMEHHOW OHMOaHATUTH-
YeCKOU XUMUH,
METOI0JIOTHYECKHE TIOIXObI K PEIICHUI0 OMOaHATUTUYECKUX 3a]1ay;
HOBEHIIIHE TOCTKCHUS B 00JIACTH OMOaHaIn3a.
yMeTh:
BBIOpaTh 1 00OOCHOBATh ONTHUMAJIBHBIA METOJI aHAJIM3a BEIISCTB B Pa3IMYHBIX OHO-
JIOTUYECKUX MaTpUIlaX;
pa3pabaTpiBaTh OMOAHATIUTUYECKHNE METObI, HEOOXOIUMBIC IS PEIICHNUS KOHKPET-
HBIX MPAKTUYECKUX 3a7aY,
OPUEHTUPOBATHCA B COBPEMEHHBIX HAMPABJICHUSAX B OMOAHAIMTUKE W HOBEHIIMX
METOJ1aX, B TOM YHCJI€ OCHOBAHHBIX HA MMPUMEHECHUH JOCTHKEHUN MUKPOUYUIIOBBIX U
HAHOTEXHOJIOTHH;
B YCJIOBUAX Pa3BUTHUS HAYKW M M3MEHSIONIIEHCS COLMATIbHOM MPaKTUKH JIeJIaTh Iie-
PEOIEHKY HAKOIIJICHHOTO OIbITa M MPHUOOpETaTh HOBBIC 3HAHUSI.

CrpykTypa yueOHOH AU CIUTIIUHBI
B cooTBeTcTBHY ¢ yUEOHBIM IIJIAHOM YUPEXKJIEHUS BBICIIIETO 00pa30BaHUsI MO CIIe-

nuanbHocT 1-31 05 02 «XuMmus jJeKapCTBEHHBIX COSAMHEHUM» TUCHUIUIMHA U3ydYaeT-
csa B 8 cemectpe. DopMa nostydeHus BbIciiero oopasoBanusi — ouHas. Bcero Ha uzyde-
HUE YuyeOHOU MTUCIMIUIMHBI «bHUO- 1 HAHOAHATUTUKA» OTBEACHO 68 4acoB, B TOM UHCIIC
50 ayIUTOPHBIX YaCOB, OOLIAst TPYJOEMKOCTh 2 3a4E€THBIE €AUHUIIBI.

Pacrnipenenenue Tpya0€MKOCTH CIEAYIOLIEE:
nexuun — 30 dacoB (Bkitouas 4 yaca ¢ npumenenuem MKT), cemunapckue 3aHs-

Tus - 10 gacoB, NMpakTUYECKUE 3aHATHS — 6 4acOB, ayJAMTOPHBIA KOHTPOJb yIpaBJsie-
MO¥ CaMOCTOSATETHLHOM paboThl — 4 Yaca.

dopma TekyIIeH arTecTaluy Mo y4eOHOM TUCIUIUINHE — SK3aMEH.



COJAEPXKXAHUE YYEBHOI'O MATEPUAJIA

Tema 1. Beenenne B 0noanaautuky. Illpeananurnka

1.1 Benenne B 6moananutuky (BA). buoananutuka: ee posib B aHaJIUTUKE HA
COBPEMEHHOM JTare, MOHSATHE, PEAMET, METOIbI, 00JIaCTh MPUMEHEHUS, TJIaBHBIC 3a-
naun. HanoOnoanamutuka. MuHMaTiopu3anusi B OnoaHanmse: OT OMOCEHCOPOB K aHa-
JUTHYECKUM MHKpoYUnaM (OMoYHIibl, MUKPO(]IIOUIHBIC YWIBI) M HAHOCEHCOPaM.
HaHnooObekTsl 11 pereHus 3a1a4 OnoaHATUTHKH.

1.2 TlpeananuTuka, 11e1b M 3HAYCHUE B OMOAHAIN3E, MPEAHATTMTHYCCKUE ITAITHI.

1.3 Metoasl GppakImOHUPOBAHUS, PA3ICICHUS, OYUCTKH M KOHIIEHTPUPOBAHUS
KOMITOHEHTOB M3 MHOTOKOMITOHEHTHBIX cucTeM. [IpenapaTuBHbBIC TEXHUKH MEHTPUDY-
TUpOBaHMsI. METOIBI pa3iesieHus ¢ UCIOIb30BaHEM MeMOpaH. MeToabl SKCTPAKITUH:
OKCTPaKIKs yIbTPA3BYKOM M MHKPOBOJHAMH, SKCTPAKIHS TBEpAOH (Ha30il, CBEPXKpHU-
TU4ecKas (IonIHas SKCTPaKIUs. MeToIbI 0CaTUTEIIEHOTO Pa3/Ie/IeHNs] KOMITOHEHTOB.
CriocoObl pazfeneHusi 1 KOHIEHTPUPOBAHUSI KOMIIOHEHTOB MPOOBI ¢ UCIIOJIb30BAHUEM
npenapaTuBHON XpoMatorpaduu.

Tema 2. Kanuaasipublid 2s1ekTpodopes (KJ)

2.1 OcHOBHbIE OHATUE U MPUHIIUII METO/IA. DIIEKTPOOCMOTUYECKUH MOTOK, CIIO-
COOBI €ro ynpaBiaeHUs. AHATUTUUECKUE XapaKTEPUCTUKU METOA.

2.2 OcHoBHble BapuanThl KO (30HHBIH, renb-KD, nzoraxodopes, n3031eKTprye-
cKkoe (OKyCHpOBaHHE).

2.3 Kanumsipuenii apdunnbiil snexTpodopes. MuniemisapHas dJeKTpOKHHETHYE-
CKasl KanwJuIspHas xpoMarorpadus.

2.4 Kanwmnsipaast snektpoxpomatorpadus (KOX), npuHimn pasnencHuss KOM-
noHeHToB. dakTopsl, onpenerstomue 011 B KOX.

Tema 3. ®epMenTaTUBHBIN aHaIu3 (DA)

3.1 Ilpumenenne pepMEeHTOB B aHAJIM3E, MPEUMYIIECTBA (PEPMEHTOB KaK aHAJIU-
TUYECKHUX PEareHTOB.

3.2 DneMeHThl KMHETUKH (DePMEHTATHBHBIX PEAKIIUA, HEOOXOJMMBIC NI KOH-
CTPYUPOBAHUSI SH3UMOJIOTUYECKUX AHAJIMTUYECKUX cUCTeM. YpaBHeHHe Muxasmuca-
MeHTeH, MeTo/1bl OIIPEIEICHUS €r0 KHHETUYECKUX MTapaMeTPOB.

3.3 daxTopsl, BIUAIONIME HA CKOPOCTh (pepMeHTAaTHBHBIX peakmuii. DepmeHTa-
TUBHBIE 3((HEKTOPBI: AKTUBATOPBI U UHTUOUTOPBI. THUIBI 0OPaTUMOI0 MHTUOMPOBAHUS
(epMEHTATUBHBIX PEAKITHH.

3.4 Karanutuueckass akTHBHOCTh U d(dexTtuBHOCTh PepMenToB. Karanutuye-
CKasi KOHCTaHTA.

3.5 MeTtoapl onpeneneHus cyocTparoB U pepMeHTOB. MeTo HayadbHBIX CKOPO-
cteit. Meton koHeuHoU Touku. ConpspkeHHbIEe (PepMEHTHBIE CUCTEMBI B aHAJTU3E.

3.6 CiocoObl U3MEPEHHST aHATUTHIECKOTO CUTHAIA B (DEPMEHTATUBHBIX METOJIaX
(MHCTpYMEHTaJbHBIE METOJIbI): ONTHYECKHE, IIEKTPOXUMUYECKHE, KaJopHUMeTpuye-
ckue. M3oTepmuueckast TUTpaIlMOHHAsS MUKPOKAJIOPUMETPHSL.

3.7 Metoapl nMMmoOmm3auu (GpepMeHToB. BiusiHrne nMMoOWIM3aIuym Ha CBOM-
cTBa (DEPMEHTOB U UX KHHETUYECKUE TTapaMETPHI.
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Tema 4. UmmyHHbI# ananus (MA)

4.1 Beeaenue B MA. CpoiicTBa u cTpykTypa aHtuTen. CBOMCTBA aHTUTCHOB. MM-
MYHOT€HBbI, TanTeHbl. PU3NKO-XUMHUUECKHUE 3aKOHOMEPHOCTH B3aMMOJICMCTBUS aHTH-
reH-aHTUTeN0: aQ(PUHHOCTh, ABUTHOCTh, CHIEHU(DUUHOCTS U MEPEKPECTHAS PEAKIIMOH-
Hasi CIIOCOOHOCTh aHTHUTEN. PaBHOBECHBIN NIHamu3 — METOJ ONpEeIeNIeHUs] KOHCTAHTHI
adpUHHOCTH aHTUTEIL.

4.2 Peakius uMMyHonpenunuranuu. [Ipsimeie MeToasl nMMyHoaHanu3a. Ummy-
HOAJIeKTpodope3. UmmyHOTYpOHIUMETpHsS 1 UMMYHOHE(DETOMETPHSI.

4.3 UMMyHOXUMHUYECKHE METOJbI C MCIOJIb30BAHUEM MEUYEHBIX peareHTOB. [ o-
MOTeHHbIE U reTeporeHHblie MA. Meroabl OTENeHus: peareHToB B rereporeHHomM HA,
MyTH UMMOOWJIM3aMd MUMMYHOPEAreHTOB Ha TBEPAYIO MOBEPXHOCTh. HEKOHKypeHT-
HBIM ¥ KOHKYPEHTHBIN (pOpMaThl HIMMYHOXHMUYECKOTO aHaIN3a.

4.4 OueHka HOBBIX TE€CT-CUCTEM JUIsi MIMMYHOXUMHUUYECKOTO onpezaeneHus. KoH-
TpoJib Hecrnenuduueckoro csizbiBanus B MA. [1oBbIlIeHrEe YyBCTBUTEILHOCTH UMMY-
HOJIOTMYECKOT'0 METO1A.

4.5 OnyopecuenTHbt ”MMyHOaHau3 (PHUA). MeToibl TOMOTEHHOTO U TeTepo-
renHoro ®UA.

4.6 Ummynodepmentubiii ananmu3 (MDA). Metoasl TeTepOreHHOr0 ¥ rOMOTEH-
Horo NDA.

4.7 Hudposoit UDA (ogHOMONEKYISIPHOE JETEKTUPOBAHUE.

4.8 Ummynoxpomartorpaduueckuit ananmusz (UXA). [lpunnun geicTBus uMmy-
HOXMUMHYECKUX TecT-cucteM. Metoasl UXA. JluzailH MMMyHOXpOMAaTOrpapuyecKux
TECT-TIOJIOCOK.

Tema 5. buocencopsl (BC) m MHKpOAaHATMTHYECKHE CHCTEMbI AHAJIU3A
(ouonormyeckue u Mukpodronansie ynnbl). HanopasmepHslie cTPyKTYpbl B 01O-
aHaJM3e

5.1 Beenenue. «Pa3mepnsie 3¢hexTs» B OMOAHAIUTUKE — OT OMOCEHCOPOB /10
Mukpouunos. [IpeumyniecTBa u 006J1aCTh NPUMEHEHUS! MUKPOUYHUIIOBBIX CUCTEM.

5.2 buoceHcopsl: onpeseieHne, CTpoeHue, Kiaccudukanus 1 00JacTh MpUMEHe-
Hus. AnHanutudeckue xapakrepuctuku bC. Hcnomnp3zoBanue Oe3merounbix bC s
aHanu3a OMoOMoJIeKyl B pexkume peanbHoro BpeMenu. Bunbsl BC. JIHK, antamepnbie u
MMUII-6uoceHcopsi.

5.3 buounns! (BY), ocHOBHBIE METO/ABI U3TOTOBJICHUS, PA3HOBUIHOCTH. [IpuH-
uun padotsl miaHapHeix JJHK- n 6enkoBbix ynnoB. CyClieH3MOHHbBIE YHMIIbL: KJIacCHYe-
CKHE, HA OCHOBE HAHOCTPYKTYP.

5.4 Muxkpodmronaasie yunbel (M®OY) — adoparopus Ha yune. Buast MOUY. dDak-
TOPBI, OMPEICIAIONINE MPOLECChl B MUKpOQItoUINKe (0a30BbIe TEOPETUUECKUE MPUH-
rurbl). OcHOBHBIE cTanuu aHanuza B M®U: 3arpys3ka, TpaHcnopTUpOBKa PoOkI, pea-
TE€HTOB U UX CMEUIMBaHue, (PUIIbTpalus U KOHIIEHTPUPOBAHUE MPOObI, XUMUYECKUE pe-
aKL1H, pa3/ieJIeHue KOMIIOHEHTOB POObI, I€TEKTUPOBAHHUE.

5.5 Tangem aHATUTUYECKUX MUKPOUYHUIIOB U Macc-ciekrpomerpuu (MC) ¢ «Msir-
KUMU» METOJAaMU MOHU3AIUU.

5.6. Hanomarepuansi: ux npumenenue B bC n Mukpodyunax st *MMOOWITA3AITIS
OMOKOMIIOHEHTOB, B KaU€CTBE CUTHAJIBHBIX METOK U TPAaHCIOPTUPOBUIMKOB CUTHANIb-
HBIX METOK.



YYEBHO-METOJUYECKASI KAPTA YUYEBHOM JINCHOUTLTAHBI

JlneBHast popma moydeHus 00pa3oBaHUs

HazBanwme pasaciia, TEMBI

KonnuecTBo ayAUTOpHBIX Ya-
COB

Jlexuun
[IpakTnueckue
3aHATHS
CemuHapckue
3aHATHS
Jlaboparopubie
3aHATUSA
NHuoe

KommyectBo 4acoB

YCP

dopma KOHTPOIA

- HOMCp TEM U IIOATEMBI

2

oo

| 3HAaHHH

b0 1 HAHOBMOAHAJIMTHKA

30

D

-

o
1

[EEN

BBenenue B 0uoanaantuky (bA).
IpeananuTuka

1.1

[Ipeamer, o6bekT 1 MeToabl BA. OCHOB-
Hble 3a1aun BA. OgHOoMONEeKyIsIpHOE Je-
TEKTUPOBAHHE.

1.2

HpeaHaJ'II/ITI/IKa, OcjJb 1 3HAYCHUC B ouo-
aHaJInu3c.

1.3

MeToab!l ppakIImOHUPOBAHHUS, PA3/ICICHUS,
OUYUCTKHU U KOHLICHTPUPOBAHUS KOMIIOHEH-
TOB U3 MHOTOKOMITOHEHTHBIX CUCTEM

OcHOBHBIC 331241 OMOAHAIUTHKH,
OTHOMOJIEKYJISIPHOE JICTEKTUPOBAHHE.

YcTHpIn
ornpoc

Metoab! ppakIImOHUPOBAHMS, Pa3/IeIECHuUS,
OYHCTKHU U KOHIIEHTPUPOBAHUS KOMIIOHEH-
TOB U3 MHOTOKOMIIOHEHTHBIX CHCTEM

Dkcnpecc-
orpoc

Kanunanspuslii 3aexkrpodopes (KJ)

2.1

2.2

OcHosHble noHsATHE U npuHIMI KO. Ana-
JUTUYECKHUE XapaKTEPUCTUKU METOJA.
OcHoBHble BapuaHThl K3.

2.3

2.4

Kanunnsapueiii adduHHbI 2nekTpodopes.
MurnesusipHast 2JIeKTPOKWHETHYECKas! Ka-
NWIISIpHAs XpoMaTorpagus.
Kammmnsiprast anexTpoxpomarorpadusi.

OcnosHo#t npunnun K9. Dnexkrpoocmoru-
YeCKUIl MOTOK, CIIOCOOBI €r0 yIpaBIeHUS.
DnexTpodopeTnyeckast HOJBUKHOCTh Ya-
CTHIIBL.

YcTHBIN
ompoc

OcHoBHbIe BapuaHThl KD.

Kanunnsapueiii adduHHbI 2nekTpodopes.
MunennsipHast 3J1eKTpOKHHETHYECKast Ka-
NWUISIpHAs XpoMaTorpagusi.

TTucemen-
HEBII
ompoc




2

o

®epMmeHTaTUBHBINA aHaaN3 (DA)

3.1

3.2

Hcnonb3oBanue (hepMEHTOB B KaUECTBE
AHATMTUYECKUX PEeareHTOB.

DNeMEHTHI KHHETUKU (DePMEHTATUBHBIX
peakuuii. DakTopsl, BIUSAIOMIME HA CKO-
pocTh (hepMEHTATUBHBIX PEAKITHI.

3.3

3.4

3.5

Karanutndeckast akTHBHOCTB U 3 pek-
THUBHOCTH (pepMeHTOB. Katanmutuyeckas
KOHCTaHTA.

MeTo/e1 onipeiesieHrst CyoCcTpaToB U Qep-
MEHTOB.

Metoabl tMMOOMIM3aUU (PEPMEHTOB.
Bnmsnue nmmoOnin3aniy Ha CBOWCTBA
¢depmenToB. ConpsikeHHbIE HEPMEHTHBIC
CHCTEMBI B aHAJIN3E.

3.6

3.7

Crioco0Obl U3MEPEHHS aHATUTUYECKOTO
CUrHaJIa B JepMEHTATUBHBIX METOJIaX.
N3oTepmuueckas TUTpalnOHHAS MHKPO-
kasiopumeTpus (mpumenenune MKT).

(10O)

Hcnonb3oBanue (hepMEHTOB B KAUECTBE
AHATUTUYECKUX PEareHTOB.

@DaxTopHI, BIUSIONINE Ha CKOPOCTH (ep-
MEHTATHUBHBIX PEAKIUH.

YcTHBIN
onpoc

Tunel 06paTUMOro HHrHOUPOBAHUS.
Karanutudeckast ak THBHOCTD U 3P Qek-
TUBHOCTH pepMeHTOB. Kartanurndeckas
KoHcTaHTa. ConpshkeHHbIe (hepMEHTHBIE
cucTeMbl. BiusHue nMMoOMIM3anmuy Ha
CBOICTBa (pEpMEHTOB.

Dkcnpecc-
orpoc

Nmmynnblii anaans (MA)

4.2

4.3

BBenenue B MA. ®u3nko-xuMHUYECKUE 3a-
KOHOMEPHOCTH B3aUMOJICHCTBHS AaHTUT€H-
AHTUTEJO.

Peaknusa nmmyHonpenunuranuu. [psmere
METObI UMMYHOAHAJIN3a.
NMMyHOXMMUYECKHE METOABI C UCITIOJIB30-
BAHKMEM MEUEHHBIX PeareHToB. I 'oMOreH-
HbIH 1 rereporeHHbit MA. HekoHkypeHT-
HBIA M KOHKYpeHTHbIH popmatsl MA.

4.4

4.5

Or11eHKa HOBBIX TECT-CUCTEM JIJISI UMMYHO-
XUMHYECKOTO ONPEICIICHHUS.
®yopecueHTHbI UMMYHOAHAIN3. MeTo-
JIbl TOMOTE€HHOTO U rereporenHoro GHA.

4.6

4.7

NmmyHODEepMEHTHBIN aHAN3, METOIbI
reTeporeHHoro u romorenHoro MMOA.
NmmyHoxpomaTorpaduyueckuil aHanus,
€ro METOJIBL.
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DOU3NKO-XUMHUYECKHE 3aKOHOMCPHOCTH
BSaHMO,Z[efICTBI/IH AHTUT'CH-aHTUTCIIO.
I/IMMYHOXI/IMI/ILIGCKI/IC METOAbI C UCITOJIB30-
BaHUCM MCYCHBIX PCarcHTOB.

VYcTHEIN
onpoc

OneHka HOBBIX TECT-CUCTEM JI1 UMMYHO-
XUMHUYECKOTO OMPEICTICHUSI.

MeTo/1bI TOMOT€HHOT'O ¥ TeTEPOT€HHOTO
OUA nu UDA. [luzailH UMMYHOXpOMATO-
rpadUyYecKuX TeCT-TI0JIOCOK.

Kon-
TpPOJBHAS
pabora

Buocencopsi (bC) n MukpoanannTuye-
ckue cucreMbl. HaHopa3mepHbIe CTPyK-
TYpbl B OMOaHa/IH3e

5.1

5.2

Beenenue. Ilpenmyiiectsa u ob6nactb
MIPUMEHEHUSI MUKPOUYHUIIOBBIX CUCTEM.
buocencopsl, mpuHLKIT PabOTHI, aHATUTH-
yeckue xapaktepuctuku. Hanomarepuaiisl,
ux npumeHenue B bC u Mukpoyunmnax.
Bunst BC. JHK, antamepusie u MUII-
OMOCEHCOPBI.

5.3

buonornueckue uumnel (bY), paznoBuaHo-
CTH, IpUHIMI padoTsl. [lnanapusie bBY.
Cycnensuonssie bU.

5.4

Muxpodronasie uunbl. DakTopsl, Ope-
JEJISI0INE IPOLIECChl B MUKPOQIIIONTUKE.
OcHoBHble cTaguu aHanuza B MOY.

5.5

TanneM aHATUTUYICCKUX MUKPOYHIIOB U
Macc-criekTpomerpuu (MC) ¢ «MATKHUME
METOJIaM{ MOHH3AIIHH.

(mpumenenue MKT)

(10O)

buoceHcopsl, mpuHIKI PabOThHI, aHATUTH-
YECKUE XapPaKTEPUCTUKHU.
Buast BC. JIHK u antamepnsie bC.

YcTHBIN
orpoc

buounnsr, M®Y.

Kon-
TpOJBHAsS
pabora
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IlepedyeHb NCMOIB3yeMBbIX CPEICTB JUATHOCTUKHU Pe3yJIbTATOB Y4eOHOM 1es-
TEJbHOCTH U METOAUKA (DOPMHUPOBAHUA UTOTOBOI OTMETKH

B mnepeueHb cpencTB NMATHOCTUKU PE3yJIbTAaTOB y4EeOHOH IEATEIbHOCTH IO
y4eOHOHN AUCIUILIMHE BXOMAST:
® 33/1aHUS K CEMHUHAPCKHUM 3aHSATHUSIM;
® YCTHBIA OIPOC U IKCIPECC-OIMPOC MO pa3aesiaM MporpaMMbl
® THCHbMEHHBIC KOHTPOJIbHBIE paOOTHI IO pa3jieiaM MPorpaMMbl
® JIOKJIa/Ibl HA CEMUHAPCKUX 3aHATUAX IO TEMaM MPOTPaMMBbI
® DHK3aMEH.

[Ipn dbopMHpoBaHWK WUTOTOBOM OTMETKH HCIIOJIB3YETCS] PEUTHHIOBasi CHCTEMa
OILICHKA 3HAHUU CTYJIEHTA, a0Ilasi BO3MOKHOCTh MPOCJIEAUTh U OLIEHUTh JUHAMUKY
mporiecca JOCTIKCHUS 1esield 00ydeHUSI.

Cocmaenarouiue peitmunz060i OmmemKu:

- TJIAHOBBIE KOHTPOJIbHBIE paboOThl, 3aBepiatomue TeMbl — 30 0anioB 3a OHY
pabory;

- o0oOmaroias KOHTpoJIbHas padoTa Mo NPOWJEHHOMY MaTepuaily B CEMECTpE
— 30 6ayutoB;

- TeCTHI — 110 15 6aJyIoB MO TEME;

- aKTUBHOE y4acCTHE B MIPAKTUUYECKUX 3aHATHIX — OT 1 10 5 6ajuIoB 1Mo TeMe;

- yyacTue B cemuHapax — 50 6auios.

Ilpumepnuie BecoBbie KOIPGUIUEHTHI, ONPEACISIONINE BKIA TEKYIIEro KOH-
TPOJIsi 3HAHUM U TeKYIIEeH aTTECTAIlMU B UTOTOBYIO OTMETKY:
dopMHUpOBaHUE OTMETKH 33 TEKYIITYIO YCIIEBAEMOCTh:
— OTBETHI HA TIPAKTUYCCKUX 3aHATHIX — 25 %0;
— OTBETHI HA CEMUHAPCKHUX 3aHIATHIX— 25 %;
— BBINIOJIHEHNE KOHTPOJIBHBIX paboT — 25 %;
— BBITIOJTHEHUE TecTa — 25 %.

MakcuMainbHas peUTHHTOBasi OTMETKa B 0asuiax 3a cemecTp nepeBoautcs B 10-
OampHYyI0 OIeHKY. MITOroBasi OTMETKa IO JUCITUIUIMHE PACCUMTHIBAETCS Ha OCHOBE
OTMETKHU TEKYIIEH yCIIEBAa€MOCTH W SK3aMEHAIIMOHHON OTMETKU C YYETOM HX BECO-
BbIX KO3 uineHToB. BecoBoil k03pGUIIMEHT OTMETKH MO TEKYIIEH YCIIeBaeMOCTH
cocrasisget 0.3, sk3ameHanmoHHOH oTMeTKH — 0.7.

IIpuMepHbIN NepevYeHb 3aaHUi /151 YIIPABJIAEMOM CAMOCTOATEIbHON PadoThI
CTYJACHTOB

Tema 2. Kanuausipubiii 2sexTpodgopes (KJ) (1 gac)

DNEeKTPOOCMOTUYECKUN MTOTOK, CLIOCOOBI €r0 YIpaBiIeHHUS.

Kanwmnsipasiii agdunHbIil 25ekTpodopes.

MuniemisipHast SJIeKTPOKMHETUYECKAs KauJUIIpHas XxpoMarorpadus.
(DopMbI KOHTPOJISI — MUCEMEHHBIN OIPOC).

Tema 3. @epmentaTuBHbiii anaau3 (PA) (1 yac)
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@daxTophl, BIUAIONINE HAa CKOPOCTh (PEepMEHTATHBHBIX peakuuil. depmeHTa-
TUBHBIE d(PHEKTOPHI: aKTUBATOPHl U UHTMOUTOPHI. THIBI 0OOpaTUMOr0 MHIrHOWpOBa-
HUs (depMeHTaTUBHBIX peakiui. Katamutuueckas akTUBHOCTb U 3(PEHEKTHUBHOCTD
dbepmenToB. KatanuTuueckass KOHCTaHTA.

Mertonbl onpeneneHusi cyoctparoB u ¢pepmeHToB. ConpsikeHHbIE (PepMEHTHbIE
CUCTEMBI B aHAJIU3E.

CniocoObl U3MepeHusl AHAIUTUYECKOTO0 CUTHAJIa B (PEPMEHTATUBHBIX METOJIaX
(MHCTpYMEHTalbHbIE MeTOAbI). M30TepMudeckas TUTpallMOHHAS MUKpPOKaJIOPHUMET-
pusi.

Bnusinue nMMoOuUIM3auu Ha CBOMCTBA (PEPMEHTOB U MX KHHETUYECKUE Tapa-
METPBHI.

(DopMBI KOHTPOJISI — SKCITPECC-OMPOC).

Tema 4. UmmyHnnbiii ananu3 (UMA) (1 gac)

POU3NKO-XUMUYECKHE 3aKOHOMEPHOCTH B3aMMOJECUCTBUS AHTUT€H-AHTUTEIO!
adp(UHHOCTH, aBUIHOCTb, CHEUU(PUUHOCTH U MEPEKPECTHAS PEAKIMOHHAS CIIOCO0-
HOCTbh aHTUTEN. PaBHOBECHBIN NHAN3 — METOJ, ONPEAECICHHUs] KOHCTAaHThl aQUHHO-
CTH QHTHUTEIL.

NMMYHOXMMHYECKHE METOJbI C HCIOJIB30BAHUEM MEYEHBIX PEareHToB. I omo-
reHHble U rereporeHHble MA. HEeKOHKYpPEHTHBIN U KOHKYPEHTHBIA (POpMaThl UMMY-
HOXUMHUYECKOTO aHaIU3a.

OneHKa HOBBIX TECT-CUCTEM ISl UMMYHOXUMUYECKOIO ONPEIEICHUS.

MeTtoabl roMoreHHoro u rereporeHHoro ®NUA u UDA. JIuzaitH UMMyHOXPO-
MaTOrpagHUUECKUX TECT-II0JIOCOK.

(PopMBI KOHTPOJISI — KOHTPOJIbHAS paboTa).

Tema 5. buocencopsl (BC) 1 MUKpOAaHAJIMTHYECKHE CHCTEMBbl AHAJIN3A
(ouonoruveckue u MukpodIrONIHbIE Yunbl). (1 yac)

buoceHcopsl: omnpeneneHue, CTpoeHHe, KiacCU(PUKAIMs, aHAIUTUYECKUE Xa-
pakrepuctuku. [IHK, antamepusie u MUII-OGnoceHcopsl.

[Mpuntun pa6ote! mnanapasix JJHK- u 6enkoBpix unmnoB. CycrnieH3MOHHBIC YU-
IbI: KJIACCHYECKHE, HA OCHOBE HAHOCTPYKTYP (AU-HAHOYACTHIIBI, KBAHTOBBIC TOYKH).

MuxkpoditonHple yunbl, uX Buibl. DaKTOPbI, ONpEAENAIOIUe MPOLECChl B
Mukpodmronrke (6a3oBbie TeopeTHUeckue mpuHIuIbl). OCHOBHBIC CTAJUN aHAIM3a
B M®U: 3arpy3ka, TpaHCIIOPTUPOBKA MPOOBI, peareHTOB U MX CMEIIUBaHUE, (PUITb-
Tpauusi U KOHIEHTPUPOBAHUE NMPOObI, XUMUYECKUE PEAKIINH, Pa3eIeHNE KOMIIOHEH-
TOB NIPOOBI, TIETEKTUPOBAHUE.

Tanaem aHaNIUTUYECKUX MUKPOUMIIOB U Macc-cnekrpomeTpun (MC) ¢ «wmsr-
KUMW» METOAAMU NOHU3ALUU.
(PopMBI KOHTPOJIST — KOHTPOJIbHAS PaboTa).

TemaTuka ceMUHAPCKHUX (NMPAKTHYECKUX) 3aHATHI COOTBETCTBYET OCHOB-
HBIM TeMaM | pazjesiaM yueOHOTO Kypca.
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Ilpumep codepiricanus npakmuueckux 3aHAMUI
Tema 1. [Ipeananutuka. 3aoaua. BvliOenenue u ouucmka benka (ghepmenm nepox-
cuoasa, mepmocmadbunvhulil) uz ceman cou. Ilepokcuaaza myupoKo MPUMEHSETCS B
dbepMeHTaTHBHOM aHanmn3e. JJONmOTHUTH MPOTOKOJI, TJIE 3TO TpeOyeTcsl.

ylenbHas aKTUB-
Opakuus hepMeHTa HocTh (ME/mr)

(mpoBepsIOT Yu-
CTOTY (PpaKiyn)

CHauana nomyyarom colpou IKCMpPaKkm.:
rOMOTEeHU3UPYIOT 50 I ceMsiH cou ¢ BOJ0M B OiieHepe, 1.586
nanee cleayeT neHTpudyrupoBanue romoreHara (15 Mus npu
10000 06/muH, 4 °C), orOpackiBaHue ocajika (B pe3yabTaTe
OCTaeTCs CYIepHATAHT)

Ilepsas cmaous ouucmrku Memooom 0caicoeHusl.
Jl1st BeIcaniiBaHus pepMEHTA U3 CHIPOTO IKCTPAKTA UCTIOJIb- 5.68
3YIOT TBEPAYIO COJIb .......... (ykazamo KaKyro), pa3iniHble
creneHn HachieHus 30-85% NOCTUTAIOT ITyTEM MTOCTEIEHHO-
ro 100aBJICHUS paCCUMTAHHOTO KoJinyecTBa coiid. [locie kax-
JIOTO I11ara HaChIIIEHUS SKCTPAKT HeHTpudyrupyrot (15 Mmun
rpu 10000 06/muH, 4 °C) 1 oTy4YeHHBIA 0CaTIOK pe-
cycnenaupytoT B 0.1 M docdarnom Oydepe, pH 7.0. Opak-
IIUI0 C HAauOOJIBIIIEH aKTUBHOCTHIO OUUIIIAIOT Jlajiee.

Bmopas cmaous: ouucmka om conu u Konyenmpuposamue.
[Tony4yeHHyto Ha nmpeapIAyIIei cTaauu PpakIuo MOKHO OUH-
CTUTh OJTHUM U3 JIBYX METOJIOB:

1. MmemOpanHas punsTparus (yKazamos Memoo u e2o 08U Cy-
wyro cusy), napajieIbHO IPOUCXOIUT cMeHa cpenbl (Ha 0.05
M docdatusrii 6ydep, pH 7.0).

2. npenapaTuBHas xpomarorpadus (ykazams 6uo).

Tpemwvs cmaous ouucmxu.
C moMmoIIbIo TpenapaTuBHON XpoMatorpahuu (yKazams 6ud). 9.5
Br16op Buga xpomarorpaduu onpeaesieTcss TEM, 4TO NEPOK-
cuja3a CyIlecTByeT BO MHOTUX 30hopMax (pa3indaroTcs 1o
nokazatento pl) u GonpimHcTBO hopm anuronuble (Pl 3.9;
4.05; 4.78) (oTnensieM HEHY>XHbIE HEUTPaAJIbHBIC U KATUOHHBIC
dbopmbl). CBSI3aHHBIC ¢ HETIOJBYXKHOM (ha3oii OCIIKH 3aTeM
TIOUPYIOT («CHUMAIOT») C KOJIOHKUA PACTBOPOM COJIU B I'pa-
nueHTHOM pexxume (pH = const) (konyenmpayust conu ysenu-
uuBaemcs Uy CHUMCaemcs 8 2paouenme, HOO4EePKHYmb
HYJICHOE).
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Yemeepmas cmaoust 04UCmKU.
W3 mosiy4eHHOTO Ha MPEebIAyIEeM dTare pacTBopa pepmMeHTa 14.948
HYKHO yJIaJIuTh COJIb U 3aMeHUTh cpeny Ha 0.05 M docdat-
HbIt 0ydep, pH 7.0. s 3TOTO NIPUMEHSIOT MpEnapaTUBHYIO
xpomatorpaduio (ykazams euo).

IIamasa cmaous ouucmku. 50.9
Hcnonp3yroT npenapaTuBHYO XpoMaTtorpaguto (ykazamao
6u0) JUIs TIOJIyYEHUs BbICOKOOYHIIIEHHOT0 Tpenapara.

Tema 3. 3a0aua. Onpedenenue kamanumudeckou 3¢hpghekmusnocmu gpepmernma
depmeHT kapOoaHTHIpa3a KaTanuzupyet ruapatanuio CO; 10 yroJibHOW KUCIIOTHI
H,CO3 B xpacHbIx kneTkax kpoBu. g peakuuu nipu pH = 7.1, T = 273.5 K, koHUEH-
Tpauuy (epMeHTa, PaBHOM 2.3 HMOIB/IM®, GBLIN MOTYUYEHBI CICAYIOIIIE JaHHbIC:
[CO,] (Mmons/mm®): 1.25;  2.5; 5.0; 20.0

V (mmoms/nm® ¢): 2.78x10% 5.00x10%; 8.33x107%; 1.67x10™

3aoaHnue: paccUUTaTh KAaTATUTUYECKYIO 3D PEKTUBHOCTD (PepMEHTA.
Jononnumenvras ungopmayusi:

HaKJIOH mpsiMoit coctaiisieT 40.0; BenmnunHa oTpe3ka Ha ocu Y paBHa 4.00

Onucanne HHHOBALMOHHBIX MOJX0A0B U METOA0B K NPenoJiaBaHUI0
y4eOHO# JUCHMILNIMHBI (AIBPUCTUYECKUH, IPOCKTHBHbIM,
NPAKTUKO-OPUEHTUPOBAHHBIN)

[IpenonaBanue yuyeOHOM NUCHUILTUHBI «bHO- 1 HAHOAHATUTUKAY MPEIyCMaTpHU-
BAET MPOBEJCHUE JIEKIINI, CEMUHAPCKUX U MPAKTHUYECKUX 3aHATHI, KOTOPBIE JOJIKHBI
OBITH 0OCCIIEYEHBI METOIMUYCCKUMH TTOCOOMSIMH U TEXHUYSCKUMHU CPEJICTBAMH 00yUe-
HUs. Ha jexkumsx oCBEmarTcsi TEOPETUUECKHUE BOMPOCHl yueOHOM muciuruinHbl. Ha
CEMMHAPCKUX 3aHATHUSAX PACCMATPUBAIOTCS OCHOBHBIE MOHITUA U 3aKOHOMEPHOCTH, a
TaKKe CJOXKHBIC WJIM HEJIOCTAaTOYHO OCBEIICHHBIC B YU4€OHOM JUTEpaType BOIPOCHI
nporpamMmbl. Ha mpakTUYeCKuX 3aHATHSIX TEOPETUUECKHUE BOMPOCHI MOATBEPKAAIOTCS
pelIeHneM pacueTHBIX 3a/lau U ynpaxHeHui. CaMocTosiTeNbHasi paboTa BHE ayJIUTO-
puU TpeanoiaraeT paboTy ¢ yudeOHOM JIUTEpaTypoil U BBINOJHEHUE TOMAIIHUX 3a/1a-
HUM.

Opranuzanusi y4eOHOro mporiecca rno JucuuriinHe «buo- U HaHOaHATUTHKAY)
MPEyCMATPUBAET UCTHOJIB30BAHUEM PsAIa MHHOBAIMOHHBIX MOAX00B U METOI0B:
o0yuarouie-ucciae10BaTeibCKoro, IBPUCTUYECKOTO, NPAKTUKO-
OPUEHTHPOBAHHOI0, PA3BUTHSA KPHUTHYECKOT0 MBbIILIEHUS, METOJA AHAJN3a
KOHKPETHbIX CUTyaluii (keiic-MeTox).

YueOnblii IpoLIECC, OpPTraHU30BaHHbIN Ha OCHOBE o0yuarone-
HCCJIEI0BATEILCKOT0 MPUHIIUNA, TIPU3BaH (POPMUPOBATH y CTYJCHTOB HCCJIEI0BA-
TEJIbCKUE YMEHUSI, aHATUTUYECKUIN XapaKTep MBIILICHUS, TBOPUYECKUN MOIAXO] K pe-
IIEHUIO Pa3HOOOPA3HBIX 3a/lady, YMEHHE paboTaTh B KOJUIEKTUBE B MPOIECCE U3YyUe-
HUS TPOTPAMMHOI0 MaTepuania.
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[Tpu mpoBeneHNH CEMUHAPCKUX M MPAKTHUECKUX 3aHITHH CTYJEHTHI 00ecreun-
BAIOTCSl HE MPOCTO IUIAHOM 3aHATHS, a TMEePEYHEM BOIPOCOB U YIPaKHEHHM, JHUOO
TBOPYECKUMHU MPOOJIEMHBIMU 3a/IlaHUSIMH, KOTOPBIE U CTAHYT MPEIMETOM 00CyK[e-
Hus. JKenaTeabHO MCMOJIb30BATh MPOOJIIEMHBIE CUTYallMd HE Ha HU3KOM, PEUEHTHUB-
HOM YpOBHE, KOTJa IipenogaBaTesb caM (GopMyIupyeT U pa3pemniaer npodiemy, a Ha
OoJiee BBICOKHX — PENPOAYKTUBHO-TIPOAYKTUBHOM M IBPUCTHYECKOM YpOBHsX. Pe-
IIEHUE OTJENIbHBIX MPAKTUYECKHX 3a]a4 MPEAIoaraeT CaMOCTOATEIbHYIO Pa3padoT-
Ky TUIaHa MTPOBECHUS TIOTHOTO aHaIN3a, BKIII0Yas MpeaHaTUTUYECKYIO U aHAIUTHYe-
CKYIO CTaJIMM, YTO TPEOYEeT OT CTY/ACHTa HE TOJBKO MPUMEHEHUS MOJIyYeHHBIX 3Ha-
HUM, HO TaK)Ke MPOBEICHUSI HAYYHOTO MOMCKA.

[Tpu mpoBeneHUM MPAKTUUYECKUX 3aHATUN TaKkKe HCIOJIb3YeTCs Kelc-MeTo[,
KOTOPBIN MpPEIoiaraeT aHaIu3 KOHKPETHBIX CUTYyalluil U3 MPAKTUKU U HAXOXKICHUS
ONTUMAJIBHOTO PEHICHUs] Ha OCHOBE MH(OPMAIMH MPENoAaBaTess U JTUTEPaTypHBIX
HCTOYHUKOB, COOCTBEHHOTO OIIBITA.

[Tpu BBINIOJIHEHUU 3aJaHU Ha CEMUHAPCKUX M NMPAKTUYECKUX 3aHIATHUIX OCY-
IIECTBIISIETCS. TBOPUECKAsI caMopeann3alis 00y4arouxcsl B poLecce co3aaHus 00-
pa30BaTENbHBIX MPOJYKTOB, CTYJIEHTHl UMEIOT BO3MOXKHOCTb INPOSIBUTH U YCOBEP-
IIEHCTBOBATh AHAJUTUYECKHUE M OLICHOYHbIC HABBIKM M HAXOAWUTh HauboJiee paiuo-
HaJIbHOE pEIlIEHUE MOCTABJICHHON npobyieMbl. B utore oOyuaromuiics moyiydaer He
TOJIBKO ONPE/CIICHHbIE 3HAHUS, HO U HAaBBIKU MPOPECCHOHAIBHON IESTENIbHOCTU
(MpaKkTUKO-OPHEHTUPOBAHHBLIH MOAX0X), a KOHCUHBIH pE3ylIbTaT OOyYCHUS
HampaBlieH MPEUMYIIECTBEHHO HE Ha OBJaJIeHUE TOTOBBIM 3HAHHEM, a Ha €ro BhIpa-
060TKy. OTHOBPEMEHHO Pa3BUBAIOTCS HABHIKM KPHTHYECKOI0 MbIIILJIEHHS, CBA3aH-
HbIE€ C IOHUMAaHWEM Hay4YHOU MH(pOpMAIMU U crloco0aMu ee TpaHC(POpPMaLIUH.

Meroanyeckue peKOMEHIAHUH 110 OPraHU3aAHN
CaMOCTOSITE/IbHOM PadoThl 00y4aroMXCH

[Ipy opraHuzanuy caMOCTOSITENBHOM pabOThl CTYAEHTOB IO Y4eOHOH AMCLHU-
winHe «buo- 1 HaHOAHAIMTHKAY) HApALy C TPAJIULIUOHHBIMU UCTOYHUKAMH UH(pOpMa-
uu (yueOHUKHM M y4eOHbIE MOCOOUs, B TOM YHUCJIE M TMOJTOTOBJIECHHBIE MPENojaBare-
asmu BI'Y) ucnons3ytores U coBpeMeHHble MH(popMalmoHHbie pecypcbl. Ha 06paso-
BaTepbHOM mopraiie educhem.bsu pasmereHsl ya4eOHO-TIPOTPaMMHBIC MaTEpUAITBI, BU-
J€O0-TIPE3EHTALMH, JTOTOJHUTENbHbBIN WILTIOCTPAaTUBHBIA MaTepuall Mo TeMaM Kypca,
3aJJaHus U1 CAMOCTOATEIbHON MOATOTOBKH K CEMUHAPCKUM U MPAKTUYECKUM 3aHSTH-
SM, BOIIPOCHI JUUIsl OJArOTOBKM K 3K3aMEHaM, CHMCOK PEKOMEHAYEMOM JINTEpaTyphl.
[Tpu BBIOJHEHUH psija 3aaHUl TpeOyeTCsl TaKKe OCYILECTBIIATh MOUCK U KpUTHYE-
CKUI aHaJIN3 yaeOHOUM nH(pOpMaIMK Ha XUMUYECKUX caiiTax B ceTu IHTepHeT.

3ananus YCP no y4eOHOM IUCHUIUIMHE COCTABISIOTCS C yY€TOM MHIUBUIYaJb-
HOM MOJTOTOBKHU CTYIEHTOB U MOTYT OBITh MPEJCTABICHbI Ha pa3HOM YpOBHE: OT 3a-
JaHui, GOPMHUPYIOLIUX JOCTATOYHBIC 3HAHUS MO U3YUYEHHOMY Y4eOHOMY MaTepHairy
Ha YpOBHE y3HaBaHMs, K 3aJaHUsIM, (OPMUPYIOMIMM KOMIIETEHIIMM Ha YpOBHE BOC-
MPOU3BEJEHUS, U Jajiee K 3aJlaHusaM, (POPMUPYIOIIMM KOMIIETEHIIMH Ha YPOBHE MPU-
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MEHEHHS MOJyuYeHHBIX 3HaHui. [Ipu 3TOM coxpansercs TpeboBaHUE K OCBOCHHUIO He-
00X0MMOr0 U AOCTATOYHOr0 00beMa y4eOHOIro MaTepuraia Ipu OCBOEHUM Kypca.

IIpuMepHBIN NepeYeHb BONMPOCOB K IK3aMEHY

BBEJIEHUE.
1. buoananuTuka: ee posib B aHAIUTHKE HA COBPEMEHHOM JTalle, MOHATHE, MPe/I-
MET, METO/Ibl, 00J1aCTh MPUMEHEHUS], [TIABHBIC 3a/1a4H.
2. HanoOunoananutuka. MuHuatiopuzanuss B OuoaHain3e: OT OMOCEHCOPOB K
AHATUTHYECKUM MUKpoYHUaM (OMOUYHUTIbI, MUKPO(TIOUHBIC YUTIB) 1 HAHOCEHCOPAM.
HaHo0oOBEeKTHI 111 pellieHus 3a/1a4 OMOaHATUTUKH.
IMPEAHAJINTUKA
3. [IpeananuTuka, €€ 1e/lb, 3HAYEHNUE B aHAJIM3€E CIOXKHBIX OMOJIOTHYECKUX MPOO.
["'oMorenu3anus 6uomaTepuana: METOIbl, OCHOBHbBIE TPEOOBaHUS K BBIOOPY CpENbI U
YCJIOBUM TOMOTEHHU3AIUH.

Memoowl pazdenenus, ouucmku U KOHYEHMPUPOBAHUSL KOMNOHEHMO8 U3 MHO-
20KOMNOHEHMHbBIX CUCMEM (MemoObl 00pabOmMKU 20MO2eHAMA) -

4, [IpenapatuBHoe nentpudyrupoBanue. HuddepennuanbHoe HeHTpUDYTUpo-
BaHMEe. MeTo/1bl IEHTPUPYTUPOBAHUS B «TPATUCHTE TNIOTHOCTI.
5. Meroasl 0CaAUTENBLHOTO PA3/CICHHUS] KOMIIOHEHTOB OHOJIOTUYECKHX MPOoO0

(ocaxkieHue HEOpPraHUYECKUMHU COJISIMH, OPTaHUYECKHUMH PAaCTBOPUTEISIMH, MOJIUI-
JUKTPOIUTAMHU U TIOJMMEPaMH, TIOCPEICTBOM H3MeHeHus pH wim Temnepartypsl).

6. CnocoObl pa3neneHus U KOHLIEHTPUPOBAHUSI KOMIIOHEHTOB IPOOBI C MCIOJb-
30BaHUEM MeMOpaH (Auayin3, 3JIEKTPOJUaIn3, yIbTpapuiabTpainus, runeppuibTpa-
s, AMaQUIbTPALINS).

7. Metoabl SKCTpakIMM KOMIIOHEHTOB M3 KHJAKUX (a3, UCIOJIb3yeMble Ha Ipea-
HaJIMTUYECKUX 3Tanax B OuoaHanusze. JKuIKoCTh-KUAKOCTHAS dKCTpakuus. Teepro-
dazHas SKCTpaKIH.

8. MeTobl SKCTpaKIIMK KOMIIOHEHTOB U3 TBEPABIX (Da3, UCHOJIb3yeMble Ha Ipea-
HAJIUTUYECKUX dTanax B OnoaHain3e. DKCTpaKUUs yJAbTPa3ByKOM U MUKPOBOJHAMH,
CBEPXKPUTHUECKAs! )KUJKOCTHAS dKcTpakuus. [IpenmyIecTBa TaHHBIX CIOCOOOB JKC-
TPaKIMU B CPABHEHUU C KJIIACCHYECKUMHU METOJAMH.

Q. [IpenapatuBHass xpomartorpadusa. HopmanbHo-(ha3oBass u  oOpalieHHO-
dazoBas. DKCKIIIO3MOHHAsT U MOHOOOMeHHas. Xpomarorpadusi ruapodoOHBIX B3au-
MOJICVCTBUH, €€ Pa3HOBUIHOCTh C MHAYLIMpOBaHUEM 3apsaa. AdduHHas U MeTasi-
xenatHasi Xxpomarorpadus. MyabTHAMMEHCHOHANbHAS XpoMaTorpadusi.
KANIWJJISIPHBIN DJIEKTPO®OPE3 (KD)

10. Kanwmmnspuslit anekTpodopes: IpUHIKI METOa, STEKTPOOCMOTHIECKUI MTOTOK
(30I1), cxopocts D0II B kanussipe, crnocoOb! yrpasnenus DOl

11. KD, nmpeumymiectBa MeTOJa. DIEKTPOMUIpAIUsl YaCTULl B Kamwuisipe (CKO-
POCTb ¥ BPEMSI MUTPALIVH).

12.  KD: kanwursipel, METOJIBI BBOAA P00, METOMABI JMCTCKTUPOBaHUS (TIPAMOE U
KOCBEHHOE).

13. Amnanutndeckue xapaxtepucTuku KJ: 3 dexkTuBHOCTB, pasperieHue, ceek-
TUBHOCTb M YYyBCTBUTEIBHOCTh MeTona. PakTophl, BIUAIOMINE HA 3()PPEKTUBHOCTD
KD (nauanwHas qyiriHa 30HBI BBOJIA TPOOKI, TapaMeTpsl pabodero Oydepa; agcopOrus

19



BEIIECTB HA CTEHKAX KaMWUIsApa, TeMIepaTrypHbie 3(QpeKThl, d3IeKTpoaucepcus, 10-
6aBku B Oydep). CriocoObl MOBBIIMICHUS CEIEKTUBHOCTU M YYBCTBUTENIbHOCTH KD.
MeTonb! KOHIIEHTpUpOBaHus Mpoosl B K3.

14. Bapuantel Merona KD (3oHHBIH, rens-K3, uzoraxodopes, U303aeKTpudecKoe
dbokycupoBanue). MeToapl MOOMIM3AIMU PaA3/IETICHHBIX 30H B KANWUISPHOM H30-
anekTpodokycupoBanuu. Kanusuisipueiit agdunHbiil anekTpodopes. MunemispHast
ANEKTPOKMHETHYECKAs! KamWIsipHasi XxpomaTorpadus.

®EPMEHTATUBHBINA AHAJIU3 (PA)

15. Xwumwuueckas npupoza u crpoenne dhepmeHToB. Criocod m MEeXaHU3M JICUCTBUS
depmentos. [IpenmymiecTBa (epMEHTOB KaK aHATUTHUECKUX PEareHTOB.

16. VYpaBuenue Muxasnuca-MenTeH. XapaKTepUCTHKa €ro KMHETUYECKUX TMapa-
MeTpoB (KOHCTaHTa Muxasnuca, MaKCUMalbHasE CKOPOCTh (PePMEHTATUBHOU peak-
UM ). DKCIEPUMEHTAIBHBIE METOABI ONPEACTICHUS KHHETHUECKUX apaMeTpOB.

17. ®epmentatuBHbIe dPhEeKTOpHl. AKTUBATOpPHl. HrHOUTOPHI (HEOOpaTUMBbIE U
oOpatumsbie). Kunetnueckue TUIBI 0OpaTUMOTO MHTMOUPOBAHUS: KOHKYPEHTHOE, He-
KOHKYPEHTHOE, OECKOHKYPEHTHOE.

18. dakTopsl, BAUSIONIME HA CKOPOCTh (hepMEHTATUBHBIX peakiuii: 3HaueHue pH,
WOHHAs CHJIa, KOHIIEHTpalus OypepHBIX pPacTBOPOB, TeMIlepaTypa, KOHIICHTpaIus
cyOcTpaToB U (PEpMEHTOB.

19. Karamutuyeckas akTUBHOCTh (pepmeHTa. EnuHunibl hepMeHTaTUBHON aKTHB-
HocTu. KatanuTtudeckasi KOHCTaHTa U KaTanuTudeckas 3¢ (PpeKTuBHOCTL (hepMEeHTa.
20. Mertoas! ompenencHusi cyOcTpatoB U (hepMEHTOB. MeToa HavyadbHBIX CKOPO-
creil. MeTosr koHeuHO# ToukH. ConpsKeHHbIE MOTU(PEPMEHTHBIE CUCTEMBI, BKITIOUas
UKITMYECKHE.

21. Mertoasl perucTpauy aHATMTHYECKOTO CUTHAIA B ()ePMEHTATUBHBIX METOIaxX
(uHCTpyMEHTaIbHble METOAbI). OnTuyeckue (cnekrpopoToMeTpusi, GIyopuMeTpHus),
IEKTPOXUMUYECKUE (aMIepOMEeTpusi, MOTEHIIMOMETPHS, KOHIYKTOMETpPHs), Kallo-
puMeTpHUecKre (M30TepPMHUYECKas TUTPALIMOHHAS KATOPUMETPH).

22. HWmmoOunuzanus GpepmentoB. CBoiicTBa HOCUTENEH (MAaTPHIT), UCTIOIB3YEMBIX
JUIT IMMOOMIM3ai. MeToibl IMMOOMIH3auu: Gu3ndeckue (aacopOrus, 3axBar,
KalcyJIupoBaHWe, BKIIOUEHHWE B AByX(asHyio cpeny), appuHHBIE U XUMUYECKHE
(HemonmuMepHasi KOBaJIeHTHasi UMMOOMITM3AIINsI, TTIONIepeYHas CluBKa). Briusaue nm-
MOOMIIM3AIIMM HA CBOWMCTBA (epMEHTOB: KOH(OpPMAIMOHHBIC MU3MEHEHHUS, CTepUyYe-
ckue (aktopsl, d3PdeKT pacnpesaeneHus cyocTpara U MPOTOHOB (BiausitHue Ha pH-
ONTUMYM), TU(PPY3UOHHBIE OTPAHUYEHUS.

UMMYHHOXVUMHWYECKHUHN AHAJIN3 (UA)

23. HMMyHOXMMHYECKUW aHaiIN3, MPUHLIUI. AHTUTENA (AT): CTPYKTypa U METOMbI
TIOJTYYCHHS; MOHO- M TIOJIUKJIOHAIBHBIC aHTH-CHIBOPOTKH. AHTHTEHBI (AT): BUIBI, TT0-
JTy4deHue, kinaccupukanus. ['anteHsl, monydeHne crennGuIecKux aHTUTEN K TalTeHy
(nu3aitH KOHBIOTAaTa TAaTEH-HOCUTEIb).

24.  daxkTtopsl, onpeaeisaomue B3aumMoaecTeue At ¢ Ar. AQOUHHOCTh M aBU/I-
HOCTh aHTUTEN. PaBHOBECHBIN NHUaTn3 — METOJ ONpECTICHHs] KOHCTAaHThI apdUuHHO-
cty aHTUTeNl. CrnenmupuIHOCTh U KPOCC-PEaKTUBHOCTh aHTHUTEN. Peakiuss uMMyHO-
MPEIUIUTAIIIN, KPUBAsT UMMYHOTPEIIUITHUTAIIHH.

25. HMMyHOXMMUYECKHE METOJbI C UCIIOJIb30BAHUEM MEUEHBIX aHTUTEN WIJIA aHTH-
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reHoB. Knaccudukarus nanaeix metonoB. [IpenMyriecTBa rOMOT€HHOTO WUMMYHO-
XxuMu4eckoro ananusza. ['ereporennsiii 1A, ciocoObl 0T/AelIeHUS UMMYHOKOMILIIEKCA.
TBepaodaszusiii rereporennsii A, myTn UMMOOUIM3AIMM aHTUTENA WIM aHTUT€HA
Ha TBEP/YIO MOBEPXHOCTb, ITambl TBepaodazHoro MA.
26. Mertoapl 10 TUITY peareHTOB, UCIOJIb3yeMbIX Ha NepBoil cTaauu MA: HEKOHKY-
peHTHBIE (IIPSAMO, HENPSMOM, IBYCTOPOHHUN WM «CaHIBUY»-METO[l), KOHKYPEHT-
Hble (IpsiMOi U MHTUOUTOPHBIN). OOpaboTka pe3ynbTaToB. CUCTEMBbl YCUIICHUS CUT-
Haa.
27. Oprasuzanys ¥ ONTUMHU3AINS UMMYHOXHUMHUYECKOTO aHaJIn3a, OCHOBAaHHOTO Ha
UCIIOJb30BaHUM MEUEHBIX MMMYHOPEAreHTOB, IMOBBIIICHUE YYBCTBUTEIHLHOCTH HM-
MYHOXUMHUYECKOTO METO/IA.
28. ®nyopecnentHeiii uMmMmyHoaHam3 (OUA). Buasl rereporennoro ®UA: He-
KOHKYPEHTHBIM HENPSAMOW M JBYCTOPOHHHUM C PE30HAHCHBIM NEPEHOCOM HDHEPIUH.
O®OUA ¢ BpemeHHBIM pa3zpenieHneM. Buabl romoreHHoro @A : BpeMsi-pasperieHHbIN
OUA c depcTepoBCcKUM pe3oHaHCHBIM TiepeHocoMm sHepruu (DPIID) u dmyopec-
LEHTHBIN MOJISPUZALMOHHBIN aHAIH3.
29. HmmynodepmentHbiii ananmu3 (MDA). ['ereporennsiii TBepa0(ha3HbIN UMMYH-
HbIi aHanu3 (anrin. enzyme linked immunosorbent assay, ELISA). 'omoreHHbIl KOH-
KypeHTHbIE DA: (hepMEeHTHO-MYJIbTUILIMIIMPYEMBbIH MMMYHHBIH TecT-MeTon (en-
zyme-multiplied immunoassay technique, EMIT). 'oMoreHHbI# cyOCTpaT-MEeUCHHBIH
DA (anrn. Enzyme-release fluorescence immunoassay).
30. Hmmynoxpomatorpaduyeckuii ananus (MXA): mpuHIMI W TpeuMyIIecTBa
METOJIa, CXEMbl MPOBEACHUS (HEKOHKYPEHTHBIM MPSIMON NBYCTOPOHHUU W KOHKY-
penTHbIii). IlapaMeTppl MMMYyHOXpPOMATOrpapUUECKUX TECT-MOJOCOK: MaTepual
(BIMSIHUE Ha CBA3BIBAIOIIYIO CIOCOOHOCTHh M CKOPOCTH MOTOKA >KUJIKOCTH BJIOJIb TECT-
MIOJIOCKH), JTETCKTUPYIOIIHE pearcHThl (T.. METKH), MMMYHOPEAreHThl M JIOTIOTHH-
TEJIbHBIC PEAreHThI.
BUOCEHCOPBI I AHAJIMTUYECKHUE MUKPOUYHUIIbI. HAHOPA3MEP-
HBIE CTPYKTYPbI B BUOAHAJIN3E
31. bwuocencops (bC): omnpenenenne, ocHOBHbIC (DYHKIIMOHAIBHBIE OJOKH, Kiac-
cudukaims u 006JacTh MPUMEHEHHS, METOAbl UMMOOHIIN3AIIMN OUOJIOTHYECKIX KOM-
MOHEHTOB. AHaIIUTHYECKHE XxapakTepuctuku bC.
32. BbC (xnaccuduxaius mo BUAY OMOKOMIIOHEHTA):

e JIHK-ceHcopsl.

e AmNTaMepHbIC CEHCOPHI — KMOJIEKYJISIPHBIEC MasIKW.

e bBHOCEHCOpHI HA OCHOBE MOJIEKYJISIPHO-UMIIPUHTUPOBAHHBIX MTOJIMMEPOB.
33. OnrTuueckue TPaHCIbIOCEPHI:

® ONTOBOJIOKOHHBIE HA OCHOBE HAPYIIEHUS MOJHOIO BHYTPEHHETO OTPaKEHUS

(HIIBO), Bxirouast HITBO ¢ duryopecuennmeii;

e Ha 0CHOBE (POTOHHO-KpUcTaLTHUecKuX 2D (BosiHOBOABI) U 1D cTpyKTYp;

® Ha OCHOBE MMOBEPXHOCTHOTO IMJIa3MOHHOTO PE30HAHCA.
34. buonornueckue uursl (bY).
o [Inanapusie BU: ocHOBHBIE BU/IBI, TPUHITUTT PAOOTHI, TETEKTUPOBAHUE.
e (CycreH3MOHHbIE OMOYUIIBI HA OCHOBE OpraHu4ecKux Qpryopodopos.
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e OnTHueckue CBOWCTBA HAHOCTPYKTYpP — HAHOYACTHI] OJAropoAHBIX METAJUIOB,
KBaHTOBBIX TOYEK, OJJHOCTEHHBIX YTJEPOIHBIX HAHOTPYOOK, OMpENESIOIne UxX
UCIIOJIb30BAaHUE B KAUYECTBE CIEKTPalIbHbIX MapkepoB B bY.

e CycrneH3MOHHbIE OMOYMIIBI HA OCHOBE Au-HaHodacTull. CyCreH3HMOHHbIE OMOYH-
bl HA OCHOBE KBAHTOBBIX TOYCK.

35. TanneM aHanuTH4EeCKHX OMOUMIIOB U Macc-criekTpomeTpun (MC) ¢ «MSTKUMY

METOJIOM HOHU3ALMU. MACC-CIEKTPOMETPHUS C MOBEPXHOCTHO-YCHIIEHHOM Ja3epHOU

necopouuein-uonuzamueit (ITYJIANU MC), cynHocTs MeTo1a.

36. Muxkpodmrongasie yunsl (MOY), pa3sHOBUAHOCTH (KIaCCHUYECKHE C HEmpe-

PBIBHBIM MMOTOKOM >KUJKOCTU U KamneibHbie). DakTophl, ONMpeaessionme mpoiecch B

MuKpodmonuke (0a30Bble T€OpeTHUECKUE MPUHIUIEI). CIOCOOBI BBIMIOIHEHUS OC-

HOBHBIX cTaauil aHanmmu3a B MOY: BBo1 poObl, CMEIIUBaHUE PEareHTOB, PUIbTPALIHS

U KOHIIEHTpUpPOBaHKE MpoObI, AeTekTupoBanue. Kinananst B MOY mna perynupoa-

HUS MOTOKOB KUAKOCTH. CrOCOObI TPAHCTIOPTUPOBKHU U PA3/EICHUS YaCTHUI] B MHK-

POQIIIOUIHBIX YuNax: AUAIEKTPOodOope3, IEKTPO- U ONITOCMAUYMBAHUE HA TUAJIEKTPHU-

Ke.
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IMPOTOKO.I COIJIACOBAHMSI YYEBHOM ITPOT'PAMMBI

Ha3Banune yueOHOM-

JTUCHUIUIMHBIL, C KO-
TOpoi Tpebyercs co-
rJIacOBaHUE

HasBanue xadenpsi

[Ipennoxenus
00 U3MCHEHH-
X B COJIEpKa-
HUU  y4deOHOU
MIPOTPAMMBI 10

Pemenue, npunsaToe
kadeapoit, pazpado-
TaBIIe  y4eOHYIO
nporpamMmmy (c yka-
3aHWEM JaThl U HO-

M3y4yaeMou Mepa MPOTOKOJIA)
y4eOHOH AmcC-
LUIUIMHE
Xumus BeicokoMo- | Kadenpa Bricokomo- N3menenus He tpe-
JEKYJSIPHBIX COENIA- | JIEKYJISIPHBIX COEIU- Her Oyrotcs
HEHUU HECHUU npotokois Nel3 ot
23.05.2023 r.
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AHATUTUYECKON XHMHUH
(Haspanue Kaeapsi)

3apeayronui kadenpon

TOKTOP XMMHUYECKHX HAYK, NOLUEHT
(cTenens, 3BaHHE)

VTBEPXIAKO
JlexaH (pakybTeTa
KaHIHAT XUMHYECKUX HAYK, TOLUEHT

(cTeneHs, Ipaine) "
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