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1.HEJIU OCBOEHUSA JUCIUIIJINHbI
Henbto xypca «PU3NKO-XUMUYECKUE METOIbI HCCIIEAOBAHUS OMOJIOTHUECKIX 0OBEKTOBY
ABIISICTCS 00ECIIeUYeHHE CTYIEHTOB OCHOBAaMH 3HAHHWH M COBPEMEHHBIMH NPEACTABICHUSMHU 00
HKCIIEPUMEHTAIBHBIX METO/IaX M MOJIX0AaX, UCIOJIb3YEMBbIX MPHU MCCIEIOBAaHUHM OMOJIOTHYECKUX
00BekToB. Kypc co3maer OCHOBY Ui JajdbHEHIICH CHCIMATU3AIMU B PA3IUYHBIX 00JIACTAX
OMOJIOTUH, BHUPYCOJOTHHM, OWOTEXHOJOTHH, KIETOYHOM U  MOJIKYJISIPHOH  OHOJIOTHH.
[IpakTyeckass 4acTh AUCHUIUIMHBI BKJIIOYAeT B ceOsi JabopaTOpHBIE PabOTHI, LEIhI0 KOTOPBIX

SBJIIETCS IPUOOPETEHUE CTYIEHTAMU HaBBIKOB UCCIIE0BATENBLCKON pabOTHI.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OITIOII BO

Huctunnuna «OU3UKO-XUMHUYECKHE METOJIBI UCCIEIOBAHMS OHMOJIOTHYECKUX O0OBEKTOBY
BXOauT B Onok 1 OakamaBpumata B € 0OaszoByro uacth (koa B1.530). IlpemmectByrorime
JTUCITUTIIMHBI: MaTeMaThKa, XUMus, pu3uka, oomas OMoIorus, MHUKPOOUOJIOTHS U BUPYCOJIOTHUS
u np. JlanHas MUCHUTIIMHA SBISICTCS MPEAIISCTBYIONIEH IS CISAYIOMNX KypcoB: Onodusuka,
OMOXMMHSI W MOJICKYJSIpHAasE OWOJIOTHsS, BBEJACHHE B OHOTEXHOJOTHIO, MEMOpaHOJIOTHS,
OMOJIOTHST Pa3MHOXKEHUS W pa3BUTUS U Jp. JUCUUIUIMHA MMeeT J1TabopaTOPHO-MPAKTHUECKYIO
HalpaBJICHHOCTb U JIOTUYECKU CBsi3aHAa C JPYTMMH JUCHUIUIMHAMHU, HEOOXOJWMBIX s
peanu3anuii MPOoQPEeCCHOHANBHBIX  (QYHKIMA BBITyCKHUKA. Kypc co3maer OCHOBY st

CHelHaM3alli1 B Pa3IMYHBIX 001aCcTAX OMOTEXHOJIOTHUH, BUPYCOJIOTUH, MUKPOOHOIOTHH U Jp.

3. KOMIETEHIIUM OB YYAIOIETOCSl, POPMUPYEMBIE B PE3VJIBTATE
OCBOEHHUS U CHUATIIAHBI (MOY.JIsT)

B Iponecce OCBOCHUMA ﬂaHHOﬁ JAUCHUIUIMHBL CTYACHTHI JOJDKHBI ACMOHCTPHUPOBATH

CJICAYIOIUC PE3YJIbTAThI O6pa3OBaHI/IH:

1. 3Harp W TOpPUMEHSTh TPUHIOWIIEI CTPYKTYPHOHM © (PYHKIMOHAIHHOW OpTraHM3aldf
OMOJIOTUYECKNX OOBEKTOB H BJIAJACHUEM 3HAHHEM MCXAaHHU3MOB TOMEOCTaTHYECKOI peryisaunu;
BJIaACHUEM OCHOBHBIMHU (1)H31/IKO-XI/IMI/ILI€CKI/IMI/I METOAAaMU aHaJIn3a U OICHKU COCTOSHUS ) KUBBIX CUCTEM
(OIIK-4);

2. YMmerhb IMPUMCHSATD COBPCMCHHBIC OKCIICPUMCHTAJIBHBIC MCTOIbI pa6OTBI C

OMOJIOTUYECKUMH OOBEKTaMH B IOJIEBBIX U J'Ia60paTOpHLIX YCJIOBUAX,; HABBIKU pa6OTLI C

coBpeMeHHoi ammapatypoii (OTTK-6).



3. Baagerp cHocOoOHOCTBIO MPHUMEHSATH COBPEMEHHBIE IPEACTaBICHUS 00 OCHOBax

OUOTEXHOIOTUUYECKUX

u

OUOMEIUIIMHCKUX

MPOU3BOJCTB,

TE€HHOU

HAHOOMOTEXHOJIOTHH, MOJICKYIIsspHOTO MoaenupoBanus(OITK-11).

4. CTPYKTYPA U COJEP)KAHUE JUCHUILIMHBI (MOIY.JIS)

WH)KECHEpUH,

«DU3HKO-XUMHYECKHE METOAbI MCCIeI0BAHNS OHOJ0THYECKHX 00bEKTOB)

OO6mast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIIACT 9 3a4eTHBIX eAUHUIIBI, 324 dac.
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COIJEPKAHUE JUCHUIIJINHBI

1. Beeoenue 6 npoonemy QuzuKo-xumMuuecKuUx mMemoooe  UCCI1e008aAHUIL
ouonocuueckux 00vekmog. MeTon Kak TIyTh WCCIICNOBAHUS WJIM TIO3HAHUS TO3BOJISET
CHUCTEMAaTHU3UPOBATh JEHCTBUS, KOTOpPbIE HEOOXOTUMO TMPEANPHHATh, YTOOBI  PEIIUTh
OTNpeNeNICHHYI0 3adady. V3BECTHBI HSMMIUPHYECKUE WM OKCIEPUMEHTAIBHBIC METOJIbI,
BKJIIOYaronue (Gusudeckue, (QU3NKO-XUMUUYECKHE, XUMHUYECKHe, OWOJOTHYECKHe U Jp.
AHanUTUYECKHE METOJbl KaK METOIbl HAay4HOr'O IMO3HAHUS OCHOBAaHbI HA MBICICHHOM WIIU
(hakTUYeCKOM pa30XKEHUH LEIOro Ha cocTaBHble yacTh. K MeTronam yrpaBieHHs] Hay4HBIM
MO3HAHUEM OTHOCSTCSI METOJbI aHallu3a, JUArHOCTUKU, MTPOTHO3UPOBAHMUS, TPOTPAMMHUPOBAHUS
U 1wianupoBaHus. OCHOBHbIE (DU3UKO-XMMHYECKUE METOJIbI, UCIOJIb3yeMble B OMOJOTHYECKHUX
uccaenoBaHusax: nuddepeHuanpbHoe, MpenapaTUBHOE M aHAIUTUYECKOE IEHTPU(YTrUpoOBaHUe,
pa3iauyYHble BUIbl MHUKPOCKOMHH (CBETOBas, OJJIGKTPOHHAs M JAp), CHEKTpo - ¢oTo- H
pedpakToMeTpHs, pa3IuyHbIe BUABI XpoMaTorpaduu, aiexTpodopes U 3MeKTpohOoKyCHpPOBaHHE,
MUKpO- ¥ yibTpaduibTpanus, Kpucramiorpapus OMOJOTHYECKUX KUAKOCTEH, MoJIMMepasHas
nernnas peakmus (I1L[P), HykimeoTuaHOE CEKBEHUPOBAHUE.

2. Mopgonozua mukpo- u HAHOOPZAHUIMO6 U UX (PUIUKO-XUMUUECKUE CBOUICHEA.
OcHOBHbBIE TPEACTaBICHUS O CTPOCHUU BUPYCOB >KUBOTHBIX, TOJYyYCHHBIE Ha OCHOBAaHUH
JAHHBIX O3JEKTPOHHOM MHUKPOCKONMUU U  (U3UKO-XUMUYECKHMX METOJOB HCCIIECOBAHUIA.
Mopdonoruueckue XapakTepUCTHKUA TPAMIOJIOKUTENbHBIX U TPAMOTPUILIATEIBHBIX OaKTEpUH,
MUKOILUIa3M, XJIaMHUIUN, HAHOOAKTEPHd U p. MUKPOOPraHU3MoB. Vcronbp3oBaHue ocoOeHHOCTE!
UX (U3UKO-XMMHUYECKUX CBOMCTB MHUKpPO- M HAHOOPTaHW3MOB I MPEABAPUTEIHHOTO
TECTUPOBAHUA TIPU JUArHOCTUYECKUX HCCIEJOBAaHUSIX. MeToapl U3Y4eHHs CTPOECHUS
MpeACTaBUTENEeN HAaHO- U MUKPOMHUPA.

3. Audghghepenyuanvuoe u npenapamuenoe yenmpugyzuposanue. Llenmpodesrcnoe

yckopenue. Buovt yenmpugpye. Ilpencrasienue o auddepeHnaibHOM HEHTPUPYTUPOBAHUHY,




HEHTPU(PYTUPOBAHUN B TPAJAMEHTE IUIOTHOCTH XJIOPUAA LIE3Us U B TpajiueHTe caxaposbl. O0mue
Y OTJIMYUTEIIbHBIC TPU3HAKN JAHHBIX METOJOB pa3esieH!s] OMOMAaKpOMOJIEKYJ. XapaKTepHCTUKa
OMOMaKpOMOJIEKYJl TI0 KOHCTaHTE WX CEJIMMEHTAlMU. 3OHAJIbHOE W HW3OMUKHUYECKOE
HEHTPUPYTHPOBAHHUE.

Ha3nauenue u MCHONIB30BaHWE HU3KOCKOPOCTHBIX IEHTPU(DYT M CEemapaTropoB, a TaKKe
MPENapaTUBHBIX ¥ AHAJUTHYECKUX YyIbTpalueHTpudyr. Poropsl wneHTpudyr: yrioBsie u
CBOOOJHO TOJBEHICHHBIC (TOpU30HTANBHBIC). OmpeneneHne BEIUYUHBI IEHTPOOEIKHOTO
YCKOPEHUS PACUETHBIM ITyTEM U C IIOMOILbI0 HOMOI'PAMMBI.

5. Mukpogunempayua u cmepunusyrouwiaa Quiompayua. DurbmpayuonHnoe
ooopyooeanue. MukpodunbTpaiuss - TPOIECC MEMOPAHHOTO pa3/eNeHUsT KOJIJIOUTHBIX
pacTBOpPOB U B3Becel MOJ JeHCTBUEM JAaBiieHUs. MUKpopuibTpanus — Mepexo HbIi Ipolece
OoT OOBIYHOTO (UIBTPOBAHUS K MeMOpaHHBIM MeronaMm. CTepuin3yromas MUKPOQHIbTpAIHs
OCHOBaHa Ha HCIOJIb30BaHWU MeMOpaH ¢ auamerpoMm mop 150-220 um. Yiabrpadunbrpanus
MO3BOJISIET MMPOBOJUT YABTPATOHKYIO OUMCTKY BOJIbI IPU COXPAaHEHUHU €€ MUHEPAIbHOTO COCTaBa.
CrangapTHble MOIYJIH JJISl YIbTpaQuIbTpalii 0OECIeUnBaIOT yaajleHne OakTepuil U BUPYCOB
He MeHee 99,99%. Hctopuueckue acmeKkThl pa3BUTUS MUKpPO- U ylbTpaduibTpanuu. Ousrka
MIPOLIECCOB OUMCTKHU, pa3fesieHus, (PpakiMOHUPOBAHUS W KOHLEHTPUPOBAHMS OMOIOIHMUECKUX
cyOcraHuii. Mukpo- U yapTpaduIbTpallMOHHbIE MEMOPAHBI U anmaparypa UCIojb3yeMble MpU
peanu3anuy yKa3aHHbIX MpolieccoB. MexaHu3M 00pa30BaHUs KOHIEHTPAIMOHHON MOJISpU3aluu
U CIIOCOOBI €€ CHUKEHUSL.

5. Pegpaxmomempusn. Buovl pegpakmomempos u ux ucnoyivb3osanue ons
Ouonozuueckux uccnedosanuil. TeopeTuyeckre OCHOBBI NMPUHIHMIIA pedpakTOMETpUH. MeTox
aHaJIN3a OCHOBAHHBIA Ha SIBJICHUM INIPEJIOMIICHHS CBETA IIPU NMPOXOKIAECHUU W3 OJHOU Cpenbl B
Apyryro. YCTpoicTBO U BUIBI pedpakToMeTpoB. IIpakTHueckue acrneKkTbl NPUMEHEHHUs MEeToJa

pedpakTOMETpUH B HAYYHOH U MPAKTUYECKON NESATEIbHOCTH.

5. OBPA3OBATEJ/IBHBIE TEXHOJIOT A

Texnomorust CymHoCTh

TexHo0JI0THs 00BSICHUTEILHO HJIJTIOCTPATHBHOIO 06y‘l€HI/Iﬂ

Texnonorust QopmupoBanus | JlaHHass TEXHOJOIMs OCHOBaHAa Ha (OPMHUPOBAHHUU U
IPUEMOB yueOHOI paboThI IPOCBEIIEHUH CTYJICHTOB-OMOJIOTOB C OpraHusanuen ux
pPENPOAYKTUBHON JeATeNnbHOCTH. OCHOBHas Liellb — 3TO
BbIpabOTKa  Kak  OONIeHay4yHbIX  (OpraHM3allMOHHBIX,
UHTEJUIEKTYalbHbIX, WH(QOPMAIMOHHBIX M Jp.), TaKk H
crienuanbHbIX (mpeaMeTHbIX) ymMeHuid. Kak mpaBmiio — 3T10
YCBOEHHE U BOCIIPOU3BEICHUE TOTOBOM yueOHO# nHpopMarmu
C MCIIOJIb30BAaHUEM CPECTB HATJISAHOCTU (CXEMBbI, TaOJIHIIbI,




MPE3CHTALMH U JIP.)

TexHoaorun JIUIHOCTHO-OPUECHTUPOBAHHOI'O (auanTanoro) oﬁyqe}mﬁ

Texnonorus Cwmeicn nuddepeHuupoBaHHOTO 00y4eHHS COCTOUT B TOM,
mddepeHnpoBaHHOTO YToOBl NpHUHHMMAasT BO BHUMAaHHE WH/IMBU/TyaJIbHbIC
oOy4yeHus O0COOEGHHOCTH  K&XIOro OTIENBHOrO CTyneHTa (ypOBEHb
HOJITOTOBKH, pa3BUTHA, 0COOEHHOCTh MBIIIUICHUS,
NI03HABATENBHBIA HHTEPEC K MPEIMETY), OTIPEACTHUTD Il HEro
Hambosee  1esIeco00pa3HbIi u  opdexkTuBHBIA  BUJ

JeSITeNbHOCTH, ()OPMBI PAOOTHI M TUIIBI 3aJaHUH.

Texnosorust oOyueHus CylHOCTP  MOJYJIBHOW  TEXHOJIOTUM  3aKIIOYaeTcs B
CaMOCTOSITEIBHOM CO CTOPOHBI CTYJIEHTa WU C ITOMOIIBIO
HpGHOI[aBaTGJ'Iﬂ JOCTHUXXCHUU KOHKpCTHI)IX ueneﬁ y‘~I€6HO-
MO3HABATEIIFHON JICATEIHHOCTH B TIPOIECCE CO CIEIUATBHO
pa3paboTaHHOM MOJYyJAeM WIH (PYHKIIMOHAIBHBIM OJIOKOM,
BKJIFOYAIONINM B CeOsl COJepKaHWE M CIOCOOBI OBJIAJACHHS
9THUM COJICpKAHUEM

Texnonorust ¢dopmupoBanus |YdeOHasi IeSTEIbHOCTh pacCMaTpuBaeTcs Kak ocolas gopma
y4eOHOM 1eTeNbHOCTH yueOHOM aKTUBHOCTH CTY/AEHTOB, HallpaBJIEeHHas Ha
MPUOOpETIIEHNE 3HAaHUH C TIOMOIIBIO pelleHus pa3paboTaHHON
MpernojaBaTeieM CUCTeMbl Y4eOHBIX 3ajjad U TECTOB Kak
(GbOpMBI KOHTPOJIS 3HAHUI.

NudopmanrionHo- [IpencraBasitor  co0oil  COBOKYNHOCTh TEXHOJIOT U,
KOMMYHHUKAITMOHHBIC obecnieunBaronux pukcanuo uHbopMaIuu, e€ 00padboTKy u
texHosioruu (MKT) nHpopMarmoHHsie OOMEHBI (Iepeaady, pachpocTpaHEHHe,

packpbitue). K UKT OTHOCAT KOMIIBIOTEpPHI, MPOTPaMMHOE
obecreyeHre U CpeICTBa IEKTPOHHOM CBSI3H.

6. OHEHOYHBIE CPEJCTBA JJIsd TEKYIIEI'O KOHTPOJIA
YCIHEBAEMOCTH, MPOMEXYTOYHOM ATTECTAIIAU 11O UTOT'AM
OCBOEHMSA JUCHUIIVIMHBI U YYEBHO-METOJUYECKOI'O
OBECIIEYEHHUS CAMOCTOSITEJIbHOM PABOTHI CTYJIEHTOB
IIporpamma gucuuruinHel «PU3UKO-XUMUYECKHE METOAbI MCCIEJOBAHUN B OUOJIOTHNY
ONMPAETCS Ha TPAAULMOHHbIE (POPMBI OOYYEHHS U COCTOUT M3 Kypca JIEKUHMH U J1ab0paTOPHBIX
pa0oT. B 1ensax noBbllIeHNs 3HaHUI CTYJIEHTOB 0 OCHOBHBIM Hau0oJiee CI0KHBIM TeMaM Kypca
PEKOMEH/yeTCsl IPOBEJICHUE KOJUIOKBUYMOB (METO/1bl M3y4EHHUsI CTPOEHHS BUPYCOB pa3IMYHOIO
IIPOUCXOXKICHUS, AHAIUTMYECKOE M IpErnapaTUBHOE  LEHTPU(PYrHPOBAHHUE,  METOMbI
MOJIMMEPA3HON LIEMHOW peakiuu u jp.). B Xone m3yueHus: AUCHUIUIMHBI 00palaTh BHUMaHUE
CTY/IEHTOB Ha OOII1e 3aKOHOMEPHOCTH CTPOEHHsS U (PYHKIMM BUPYCHBIX CTPYKTYp, MUKpO- U
HaHOOpraHu3MoB. [IpuBnexkaTh 3HaHMUS CTYIEHTOB IO TaKUM IpeaMeTaM, Kak (HU3UKa, XUMUs,
OMOTEXHOJIOIMH, MOJIEKYJIsipHast Ouosorus. [lepen HayanoM M3y4eHUs] COOTBETCTBYIOIIECH TEMBI

npu HeO6XO,Z[I/IMOCTI/I MOBTOPATH OCHOBBI BBIIIC HA3BAHHBIX JUCIUIIINH.



Uctounnku uHpopmarun. Karanoru. bubmmorpadus. Ilarentsr. MexOuOnmuoTeyHbIi
abdonemeHnt (MBA). Dnekrponnsie 6a3bl ganHbIX. [IpaBuna mowcka HaydHOU nHpOpManuu U e&
UCIIOJIb30BAHUE.

[IpomexyTouHas aTTecTanus - IK3aMEH

6.1. TeMaTuKa JIaGOPATOPHBIX 3AHATHII MO AMCHUIUINHE «DU3HKO-XMMHYECKHEe METO/bI
Uccae0BaHUA OM0I0THYECKHX 00BEKTOB)»

1. OcHOBHBIC TTpaBWIIa PAOOTHI B MUKPOOHOJIOTHIECKON JTab0paTopuu .

2. IlpaBmiia cTepuIIM3aliy W TIOJTOTOBKA MOCYABI U MHCTPYMEHTOB JUIsi JTabOpaTOpHOM
paboTHL.

3. MeTo 161 MUKpOUIBTPALIMK BOJHBIX PACTBOPOB .

4. OcHoBHBIE TpHUEMbl pabOThl Ha CBETOBBIX MHUKPOCKONax. MeTo/bl MOATOTOBKH
MIPEnapaToB Ui CBETOBOM MUKPOCKOTIMH: Pa3/IaBiICHHAs KAl U «BUCSYAs Karuis).

5. O3nakomiieHue u padota ¢ mpubopoM s onpeneneHus pH tumna «kcmepT».

6. ®dotomerpus. YcrpoiictBo ¢oromerpa KDK-3. HcecnemoBanuii  37meKTPOHHBIX

CIICKTPOB MOTJIOMCHHUA U ITPOITYCKAHUA OMOJIOrTYECKUX )KI/IJIKOCTCI\/'I.

6.2. Borpochbl K MPOMEXKYTOYHOM aTTECTAIUN — IK3AMEHY

1. Ocmoc u 06patHbIil ocMoc. Mcronp30oBaHre B TPAKTUKE OYHUCTKHA BOJIBI.

2. Ouuctka © KOHIICHTPUPOBAHHWE OWOJOTUYECKUX CYCIEH3UH C  TOMOIIBIO
MOJIUATUIICHTJIUKOJIS.

3. CymHocTh npoliecca MUKpOGMIbTpaui. TUIBI UCHIOJIB3YEMbIX MEMOpPaH.

4. Metoapl MOJNEKYISIPHONW OHOJIOTUH: CEKBEHHPOBAHUE U IMOJIMMEpa3Has ILierHas
peaxuusi.

5. CymHocTh mporecca yapTpadmibTpanui. JloOCTOMHCTBA W HEAOCTAaTKH METOJa.
Ob6nacTu mpuMeHeHusl.

6. Xpomarorpadusi — OCHOBHbIE BUBI. THIIBI COPOSHTOB.

7. CiocoObl MoTy4eHus BObBI U1 PACTBOPOB, MUTATEIBHBIX CPEJ] U UHBEKIIUH.

8. DOmnexrpodope3. IlpuHumn Merona U  HCHOIB30BAaHHME B  OHOJOTHYECKHX
UCCIIEIOBAHUSIX.

9. CriocoObI mostydeHus: OMOIOTUYECKUX CYCIIEH3UM U METOJIBI UX OYHCTKH.

10. DnexTpoduznyecKkue CBOMCTBa aMUHOKHUCIIOT U OeNKOB. MeTOIbl MCCIIeIOBaHUIA.

11. Lentpudyruposanue, BUABI HEHTPUDYT U UX HaA3HAUCHUE.

12. OcHOBBI TOHKOCTIOHHON XpoMaTorpaduu.



13. CyniHocTs METOJIOB pa3zesieHus OHOMOJIMMEPOB B IPAMEHTE caxapo3bl U IPAJHCHTE
IUIOTHOCTH XJIOPUCTOTO LIE3USL.

14. Metoapl KOHLIEHTPUPOBAHUS BUPYCOB U3 IUTHEBOW BOBI.

15. «OKuBasp» u «meprBash» BoAa. [IpuHuun e€ noiaydeHus, HCIOJIb30BAHNE HA IPAKTUKE.

16. YcTpoiicTBO MUKPOCKOTIOB OMOJIOTUYECKOTO Ha3HAYCHHSI.

17. Merton ompeneneHusl IUIOTHOCTH pacTBOPOB caxapo3bl M XJOpHAa Le3us ¢
HCI0JIb30BAHUEM PEePpPaKTOMETPA.

18. KpoBb. KomnoHeHTsl KpoBH, pyHKLIMK KpOBU. Pa3neneHue  KIETOK  KpOBHM B
rpagueHTe (puKoJuI-raka.

19. OcHOBHOM IPUHIUT ONITUYECKUX METOJIOB aHalu3a. Vcnonp3yemas amnmaparypa.

20. IIpstmoit M MTHBEPTUPOBAHHBIN ONTHYECKHE MUKPOCKOTIBI, UX Ha3HAUYEHUE.

21. OcHOBHBIE KJIETKH KPOBH: HAOJIO/IEHNE U TTOJCUET.

22. IIpocBeunBarOUIMi 3J€KTPOHHBIA MUKPOCKOTII: OCHOBHBIE IPUHIUIIBI PAOOTHI.

23. CnocoOslI yaneHus kelie3a U3 BOJIbI.

24. Ipunuun paboThl M MOATOTOBKA IpENapaToB MAJs BBINOJIHEHUS HCCIEIOBAaHUM ¢
HCI0JIb30BAHNEM JTIOMUHECIIEHTHOTO MUKPOCKOTIA.

25. buonorndeckue CyCleH3uH M CIIOCOOBI UX OUNCTKH.

26. IImoTHOCTH pacTBOpOB. PedpakTomMeTprueckre METOIbI aHAIH3A.

27. 3a00p KpOBH OT JIAOOPATOPHBIX >KUBOTHBIX — KPOJHUKOB W OYUCTKA KPOBH ISt
AIEKTPOHHOW MUKPOCKOMHH.

28. MeTop! MOTy4eHHS BEICOKOOUHUITIIEHHBIX MTPENapaToB OEIKOB.

29. I'paBumetpusi. Buasl BecoB. B3pemmBanue. O0mye NpUHITUIIBI, YACTHBIE CIIOCOOBI.

30. PacTpoBslii 31eKTpOHHBIN MUKpOCKoIL. [IpuHIUIT pabOThI 1 HA3HAYCHUE.

31. IlosydeHune TKaHEBBIX CYCIIEH3UN U UX OYUCTKA.

32. CtepeoMUuKpOCKOIbI U LU(POBbIe MUKPOCKOMbL. [IpuHIum paboThl 1 Ha3HAYEHUE.

33. OcHoBHblE TpeOOBaHHA K KauyeCTBY BBICOKOOYMILIEHHOW BOJBI M CIIOCOOBI HX
JOCTH>KECHHUS.

34. PedbpakToMeTprueckuil MeTo 1 aHanu3a. O6IacTy MpuMEHEHHSL.

35. MemOpannast MukpounbTpaius. OCHOBHBIE BUbI UCIOIB3YEMbIX MEMOpPaH.

36. pH-meTpusi, NpUHLKIIBI M HA3HAYEHUE METO/1a.

37. LlenTpoOexxHOE YCKOpEHHME MpPU pa3/ielleHud OMoMakpoMoJiekyda. Buasl potopos y
pa3IUYHBIX HEHTPUPyT.

38. Metoabl (hpakKIMOHUPOBAHUSA TPHU BBIIEIEHUU HYKICHHOBBIX KHCIOT U OEJIKOB
Pa3IMYHOTO MPOUCXOKICHUSI.

39. I'paBumeTtpus. Bec, yaenbHblil BEC, INIOTHOCTb.



40. Uzonnektpudeckoe hoxycupoBanue. [IpuHmmm Metoa 1 001acTh IPUMEHEHUS.

41. Crpyxrypa JHK u meTon nonumepasHoil IEMHOM peakiiui.

42. bruonoauMepsl, KX OCHOBHBIE OHOJIOTHYECKHE (QYHKIIUH.

43. OTKpeITHE, PAa3BUTHE TEOPUU M METOJIOB XpoMaTorpaduu B OHOJIOTHH.

44. OCHOBHBIE METOJIMYECKUE TIOJXO/bI TOArOTOBKM OMOMPENapaToB sl JIEKTPOHHON
MHUKPOCKOTIHH.

45. DnexTpodu3ndecKkre CBONCTBA AMHHOKHUCIIOT M OSITKOBBIX MaKPOMOJICKYIL.

6.3 TeMaTHKa KOHTPOJILHBIX padoT

KonTtponbabie paboThl 0 quciuIuinHe “OU3NKO-XUMHUUYECKUE METO bl UCCIIEIOBAHUHN B
ounosorun»_Tpebosanus Kk 0ghopmieHUI KOHMPOIbHOU PabOmbl:

Bri0op BapuaHTa KOHTPOJIbHOM PadoThl — 10 NOCHeAHEN U(pe 3a4€THON KHMKKH UITU
CTYZE€HYECKOro Ouiiera.

O6bem — He O6osee 15 meyaTHBIX CTPAHMIL.
HIpu¢gr - Times New Roman, pa3mep 12, MexxcTpouHblit nHTEpBai 1,5.

OtcTynbl  — cieBa 3¢cMm, CBEpXY - 2¢M, CHU3Y — 1,5 cM, cripaBa — 1,5; BeIpaBHUBAHHUE 110
HINpPUHE.

HyMmepanusi cTpaHMil  — BepXHUU MPaBblid yroy. TUTYIBHBIN JUCT U JIUCT C COJAEPKAHUEM HE
HYMEPYIOTCsI, HO HymMepatus moapasymeBaercs. [IepBoiii HyMepOBaHHBIN JUCT OYAET TPETHM.

A THTYJAbHBIN JMCT — IIAMKA, JaJiee CI0OBA «KOHTPOJIbHAs pab0oTay, YyTh HUXKE «II0
JUCLUIUIMHE. . ..», PaBbIi YroJl 4yTh HIKE: (haMuiIKsl, MHULUANBI CTYAEHTa, KypC,
CHEIHAIHOCTb, JJaJiee «IIPOBEPUID) - GaMIIINS WHUIUAIIBI IPENOIaBaTeNs.

Cojaep:xkaHue — Ha BTOPOI CTpaHHIIE KOHTPOJIbHON pabOThI MPUBOAUTCS EPEUYEHB BOIIPOCOB,
¢ 00s13aTeNbHBIM YKa3aHUEM CTPAHUI], HA KOTOPBIX OHU PACKPBITHI.

BBenenne — KopoTKas BBOJHAs YacTb, COCTOSINAS U3 CIEIYIOIINX YaCTei:
a) axkmyanbHOCmb

0) wuenv paboOTHI HAJ TEMOI (KaKyro pooOiieMy Bbl cTaBUTE U cOOMpaeTech peliaTh B X01¢
paboThI);

B) 3adauu (COCTaBHBIEC YACTH LIEJIH, KaX/1as U3 KOTOPBIX pEIIaeTCs B OJTHOU TIaBe MU
naparpade 1 BeAeT K JOCTHKEHHUIO LeIN);

' OcHOBHAsl YaCTh — TJIaBbI, COACPIKAIIUC YEeTKUH aHaJIN3 HOCTABIEHHBIX BOIIPOCOB.

3akil0ueHHe — BBIBOJBI 110 paboTe, OTpaXkarollue pelieHue 3aa4 B riaBax. Jluteparypa
—o0s13aTeNbHas 3aKIIOYUTEIbHAS YAaCTh  KOHTPOJBHON pabOTHI.




Br1 BripaBe ucnonb3oBath  MIHTepHeT-U3AaHuA  (TIPU YCIOBHH MPABWIIBHOTO O()OopMIICHUS
CHOCOK Ha lIHTepHEeT-UCTOUHUKH).
KoHTponpHbIe paboThHI O AUCHUTIINHE «DUZUKO-XUIECKUE METOIBI UCCIICIOBAHHH B
OHOJIOTHI
Tema 1. OU3UKO-XUMUUECKHE METOIBI OUUCTKA BOBI.

ConepxaHue TEMbI:

1. IlpoGnembl kKayecTBa BOJBI.

2.MeToabl OUHUCTKH:

- puIbTpOBaHUE;

- IEHTpUPYrupoBaHUE;

- doTtanus;

- aJicopoIus;

- NOHHBIN OOMEH;

- OCMOC ¥ 0OpaTHBIM 0CMOC.

3.TpeboBanus k «Boje ouniiieHHOW» 1 K «Boie 1ist HHBEKITHI.
Tema 2. MeTop! pa3eieHus] 1 OYUCTKA OMOJIOTMYECKUX CYCIIEH3HH.
ConepxaHue TEMBI:

1. Pa3nenenne u 0YMCTKA MTyTEM OTCTAWBAHMS MO ACHCTBUEM I'PAaBUTAIMOHHOTO ITOJIS.

2.OunbTpOBAHUE — KaK METOJ pa3[AeI€HUs CYCIIEH3UM C HCII0JIb30BAHUEM MOPUCTHIX
MIEPETrOPOIOK.

3. Paznenenuie B cemaparopax, THIPOIMKIOHAX U CYNEpIEHTPUYTax.

Tema 3. JluddepennumanbHoe U pernapaTuBHOE NEHTPU(YTUpoOBaHUeE.
ConepxaHue TEMBI:

1. lleHTpOOEIKHOE YCKOPEHHE, SAMHUIIBI H3MEPEHUSL.

2. ludbdepenunanbHoe HeHTpUPyrupoBaHue.

3. [IpenapatuBHOE HIEHTPUDYTUPOBAHKE.

4. llenTpudyrupoBarHue ¢ UCMOJIb30BaHNEM T'PAJHEHTa TUIOTHOCTH CaXxapo3bl.
Tema 4. MukpodunbTpalius, crepuin3yromnas GuIbTpamus 1 yabTpapuibTpamus.
ConepxaHue TeMbl:

1. MukpodunbTparus -mpoiecc MEMOPaHHOTO pa3/esieHHs KOJUIOMIHBIX PaCTBOPOB M B3Becen
MO/ JEHCTBUEM JIaBICHMSL.



2. Crepunusytomas (GuiIbTpanus.
3. YabpTpadunbTpaiins — Kak METO yAbTPATOHKON OYMCTKH OUOJIOTUYECKUX KUIAKOCTEH.

4. Y naneHnve BUPYCOB M OaKTEpHid U3 MUTHEBOU BOJIBI.

6.4 TemaTHKa KypcOBBIX padoT

TembI KypCcOBBIX PabOT MO AUCHUTUTHHE «DU3NKO-XUMHYECKHE METO/IbI HCCIICIOBAHUN B
OHOJIOTHMY

Kypcogas pabota siBisieTcst mepBoii paboToH, TpeOyroIIeil OT HET0 OCBOEHUS
AIIEMEHTOB HayYHO-HCCIIEIOBATENBCKOM pabOTHI

KypcoBas paboTa umeer CleAyroIyt0 CTPYKTypy:
— TUTYJIBHBIN JINCT ;

— OTJIABJICHUE;
— TEKCT pabOTHI, CTPYKTYPHUPOBAHHEII IO TJIaBaM (BBEIIEHHE, OCHOBHASI YaCTh , COCTOSINAS 13
rJ1aB U naparpados);

— 3aKIII0YCHHE;

— CIIUCOK JIUTEPATYPHI;

2.  OOmmuii 00beM KypcoBO# paboThI He HoJDKeH mpeBbimath 2000 citoB, HCKITFOYas IpoOebl,
pUCYHKH, cxeMbl U npuioxeHus (10 10 ctpanun mpudrtom Times New Roman, pasmep 14,
MEXKCTpPOUHbIN uHTEpBaI — 1,5). KommuecTBo €10B B paboTe MOCYUTHIBACTCS] aBTOMATHIECKOM
dbyaknuei pegakropa MS Word u nummercst Ha TUTyapHOM jHcTe. [IpeBpimenue oobeMa padoThl
SIBJISIETCS CEPbE3HBIM HAPYILIEHWEM U MOJKET MOBJIeUb 32 CO00H CHIKEHUE OLEHKH.

3. CTpyKTypa TeKCTa KypCOBOM pabOTHI yCTaHABIMBAIOTCS Kadeapoi UCXOs U3 XapaKTepa
paboThl U y4eOHON AMCUUIUINHBI, 10 KOTOPOH OHA BBIMOJIHSAETCS.

4. Texct pabOTHI TOJDKEH JEMOHCTPUPOBATH:

— 3HaKOMCTBO aBTOPa C OCHOBHOM JIUTEpaTypOil 10 pacCMaTpUBAEMbIM BOIIPOCAM;

— YMEHHE BBLJICIUTD MPOOJIEMY U OIIPEIEIUTh METObI €€ PEIICHHUS;

— YMEHHE MOCIeI0BATENbHO U3JI0KUTh CYIIECTBO PAaCCMaTPUBAEMbIX BOIIPOCOB;

— BJIaJICHUE COOTBETCTBYIOUINM MOHATUHHBIM U TEPMUHOJIOTUYECKUM ammapaToM;

— IpUEMJIEMBIH YPOBEHD SI3BIKOBOM TpaMOTHOCTH KypcoBbie paOoThl 10 AUCHUTIIHHE.

CrynenTsl 3a04HOM (popMbI 00yUEHHS MPEACTABIAIOT KypcOBble pa0OTHI HE MMO3JHEE THS Hadaia
ouepenHoi ceccuu. CTyIEHT UMEET MPAaBO BbIOPATh OJHY U3 MPEIIOKEHHBIX TEM WU
MIPEI0KUTh COOCTBEHHYIO ¢ 000CHOBaHHUEM BhIOODA.

Tembl KypcOBbIX padoT:

1. OcHOBHO# NPUHILIUI ONITUYECKUX METOI0B. [IpsMOil 1 MHBEPTHUPOBAHHBIN ONTHYECKUE
MUKPOCKOTIBI.

2. CyniHoCTh NPOLIECCOB MUKPO- U yIbTpapuiabTpauu. JJ0CTONHCTBA U HEJOCTATKH METOJIOB.
Ob6nactu npuUMEHEHusI.

3. Xpomarorpaduyeckre METOIbl OYMCTKH U Pa3eICHHUs OMOJIOTHYECKHX KOMIIOHEHTOB. THITBI
COpOEHTOB.

4. [TnoTHOCTH pacTBOpOB. PehpakToMeTprudeckre MeToabl aHaINU3a OUOTOTUYECKUX KUAKOCTEH.



5. Bonopoausrit nokazarens. [Ipunnun metona pH-merpun. [Ipudopsr nucnonb3yemsbie st
onpeneneHus pH pacTBopos.

6.5 IlepeyeHb MPUMEPHBIX KOHTPOJIbHBIX BOIPOCOB U 3a/JaHUI /I CAMOCTOSITeILHOM
padoThI CTYAICHTOB

1) Kakue MeToapl U MpUOOPHI UCIIOIB3YIOT sl KOJMYECTBEHHON OLICHKH COICPIKaHHS
METaJJIOB?

2) Kakue Buapl UEHTpUPYTHPOBAHUS MCIONB3YIOT JUISI BBIIEIECHUS KJIETOYHBIX
CTPYKTYp?

3) Kakue BemiecTBa UCIOJIB3YIOT JUIsSl CO3JAHUSI TPAJUEHTA MJIOTHOCTH B LIEHTPUPYKHBIX
npoOupkax?

4) Yro Takoe k0d3(pPuIneHT ceuMeHTannu 1 NeHTpoOeKHOE YCKOpeHne?

5) Yto o3HavaroT equHuUIbl CBendoepra?

6) B uem oTiIMuMs aHATMTUYECKOTO U MIPENapaTUBHOTO LEHTpUyrupoBaHus?

7) Kakue (axTopsl BIUSIOT Ha CETUMEHTAILIUIO CTPYKTYP U MaKpOMOJIEKYJ?

8) Kak onpenenuth MIOTHOCTh U Maccy CTPYKTYP M MOJIEKYJ Py HEHTPpUPYrupoBaHUM?

9) Uem ompezaensitorcsi 0COOEHHOCTH MCIIOJIb30BAHUS YIJIOBOTO POTOpa WM POTOpa C
MO/IBECHBIMU CTaKaHaMU?

10) B yem mpeunmyIiecTBa U HEAOCTATKU Pa3HbIX BUJOB CBETOBOI MUKPOCKOIIUH?

11) Kakue npuemsl N03BOJISIOT MUHUMH3UPOBATH MOSIBIIEHUE apTe(PakTOB IpU CBETOBOM
MHKPOCKOTTHH?

12) B xakux cimy4asx 3¢p¢GEeKTUBHO UCIOJIH30BATh JJIOMUHECIICHTHYIO U (DITYyOpPECIIEHTHYIO
MHKPOCKOMHIO?

13) Kakue BO3MOKHOCTH J1aeT KOH(POKaTbHAsT MUKPOCKOTIHs?

14) Kakue mnpuemspl MOATOTOBKH OOpasloB sl AJICKTPOHHON MHUKpOcKonuu Bawm
W3BECTHBI?

15) Kakue crnocoObl KOHTPACTUPOBAHUS UCIIOJIB3YIOT B AJICKTPOHHOW MUKPOCKOITHH?

16) KakoBbl BO3MOXHOCTH TPaHCMHCCHOHHONH U CKAaHHPYIOUIEH AJICKTPOHHOM
MUKPOCKOTTHH?

17) Kakue Meroapl B COUYETAaHMH C MHKPOCKOIHEH MO3BOJISIOT M3YydaTh JOKAIHU3AIUIO
BEIIECTB, OTACIBHBIX peaklnii, GEPMEHTOB B KJIETKE U TKaHIX PaCTEHUI?

18) JlaiiTe CpaBHUTENbHYIO XapaKTEPUCTUKY LHTO-, THCTO- M UMMYHOXUMHYECKUM
METO/IaM.

19) Kak ycrpoen pH-merp? Kakue THUMBI 3JEKTPOJOB HCHONB3YIOT Ui W3MEPEHHS
KHCIIOTHOCTH Cpeabl?

20) B yem AOCTOMHCTBAa M HENOCTATKH HCIOJIb30BAaHUS WHAMKATOPHOW Oymaru mpu
usMepenuu pH?

21) Yto Takoe CeneKTUBHBIE dJEKTPOIbI?

22) Kakue TUIIbI CeeKTUBHBIX 3JIEKTPOOB BaM M3BECTHBI? J[J1s 4ero ux MCmoyb3yor?

23) Kakyro TeXHUKY UCTOJIB3YIOT JJIs MCCIeI0BaHUs MEMOPaHHBIX MMOTEHIINAIOB

24) B uem npeuMyIecTBa U HEIOCTATKH BOCXOAAIIEH U HUCXOs1ell xpomarorpadun?

25) Kto u3o0pen meto xpomatorpaduu?

26) B ueM 0cOOEHHOCTH M MPEUMYIIECTBA TOHKOCIOHHON Xpomarorpaguu B CpaBHEHUU
¢ OyMaxHOU?



27) Kakre nOHOOOMEHHBIE CMOJIBI BAM H3BECTHBI?

28) B xakux ciydasx UCIOJIb3yIOT HOHOOOMEHHUKH?

29) Yto Takoe renb-QuibTpanys?

30) Kakwue BeriecTBa HCIOJB3YIOT B KAYECTBE HOCUTENEH IS TeNb(HIbTPALIUN?

31) YUro npencrasinsier coboit cedanexc? [To kakoMy NPUHIUITY pa3IMYarOT Pa3Hble THIIBI

cedamexco?

32) KakoBbI chepbl HCIIOB30BaHUS T€ITb-(HIbTPAIN?
33) Kako#i mpuHIUT JISKUT B OCHOBE pa3JelIeHUs] MOJISKYJI TIpH 1eKTpodopese?
34) Kakwe reinu HUCHOJB3YIOT s 3JeKTpodope3a OCIKOB M HYKICHHOBBIX KHUCIIOT?

[Touemy?

35) st Kakux 1esei mpoBOISIT MpoLeaypy eKkTpodopesa?
36) B ueM 0COOEHHOCTH aHATMTUYECKOTO U MPENapaTUBHOTO eKTpodopesa?
37) Kak 3aBUCHT OT HaNpsHKEHUS Ka4eCTBO IJIEKTPO(POPETHUSCKOTO pa3IaeCHHS

BEIIECTB?

38) B kakux ciryqasix menecoodpazHo ucnonb3oBath SDS-anexrpodopes?

39) Yrto Takoe u303ekTpodokycupoBanue?

40) B kakux ciydasx IpUMEHSIOT H3031eKTpOoOKyCcHpoBaHue?

41) KakoB npunHuumn padboTs! cekrpodoTomerpa?

42) Yto Takoe MOJSpHBIN KO3()PUIIMEHT SIKCTUHKIUN ?

43) Yto Ttakoe ontudeckas mioTHOCTh? Kak ee usmeputs?

44) ITpuBenuTe NpuMepbl UCHIOIB30BAHUS CIIEKTPOPOTOMETPUYECKHUX METOIOB.
45) Kakue dmyopeciieHTHbIE KPAaCUTEIN BaM U3BECTHBI?

46) Kak u y1st 4ero nmpuMeHsroT (IyopeCIeHTHBIE KpacuTeu?

47) Onpenennute MOHATHS AHTUTEH, AaHTUTEJNO, TaNTeH.

48) Kak mosryqaroT MOHOKJIOHAJIbHBIE aHTUTENa?

49) Yro Takoe aHTUCBIBOPOTKA?

50) KakoBbl gocromHcTBa M HepocTtatku mMeroga MDA mpu oOHapy)KeHHH TaTOTEHOB

SKUBOTHEIX?

cpen.

51) KakoBsI ncTOUHUKH apTedaKToB MpU padboTe ¢ mpudopammu?

52) Yto Takoe 3JIEKTPOJU3 BOJIBI?

53) buonorudyeckue KUAKOCTH U KX XapaKTEPUCTUKH.

54) Yto Takoe meTo1 Te3uorpaduu?

55) MeToauka KpUCTaIU3aI[ui OMOJIOTUYECKUX YKUIAKOCTEH.

56) Ha3zHauenne MMMEPCHOHHOTO MacJia MpH JTIOMUHECIIEHTHOH MUKPOCKOITUH.

57) OcHOBHO# IPUHIMIT pa0OTHl ONITHYECKUX MMPUOOPOB.

57) Uto Takoe aHOJUT U KATOJIUT?

58) Meroauka MOATOTOBKH MPENapaToB JUIsl KpUCTAITOTpadhUUECKUX UCCIeTOBAHUM.
59) Metoab! cTepriin3auu 1a00paToOpHO MOCYABI I UCCIEeIOBAHUIA.

60) ABTOKIAaBUpPOBaHHE KaK METOJ CTEPUIIM3AIUU KUIKUX PACTBOPOB M MUTATEIBHBIX

7. YHEBHO-METOJNYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHHUE

JUCIUATIIAHBL (MOLYJIST)

A) ocHOBHasl 1UTEpaTypa:



1. Hayunsle ocHoBbl OuortexHonoruu. Yacte 1. HanoTexHonmormum B OHOJOTHH
[DnexTponHBIH pecypc]: yueOHoe mocobue / B.A. T'opnenko, H.M.Kyry3osa, C.K.IlsaTyHnuHa.
M.: [Ipomereii, 2013.

2. Om3UKO-XUMHUYECKHEe METOJbI B Ouosoruu (yueOHoe mocobue).- Camoaposa B. I1.,
[IpucraBka A. A., benskoBa H. JI. u [mp.]. - MexayHapoaHbIil >KypHaJ NPUKIATHBIX U
bynnameHTanbHBIX  ucchenoBanuii. — 2013.  Ne2: http://cyberleninka.ru/article/n/fiziko-
himicheskie-metody-v-biologii#ixzz4JdBSGHIf

3. Be3omacHOCTh >KM3HENEATEIHLHOCTH YEJIOBEKA B AJICKTPOMATHUTHBIX TOJSIX [yueo.
nocodoune / C.M. Anommonckuii, T.B. Kanama, b.E. Cunganosckuii. - CII0. : Iloautexuuka,
2012.-http://www.studentlibrary.ru/book/ISBN5732508546.html

4. Metoapl TONYYEHUSI W CBOWCTBA HAaHOOOBEKTOB [DIJIEKTPOHHBIN pecypc| : yueo.
nocobue / H.U. Munbsko, B.B. CtpokoBa, 1.B. XXepuosckuii, B.M. Hapues. - 2-e u3n., crep. -
M. : ®JIMHTA, 2013. - http://www.studentlibrary.ru/book/ISBN9785976503267.html

b) nonosiHuTeIbHAS JIUTEpATYpA:

1.®us3nveckue W XUMUYECKHE OCHOBHI HAHOTEXHOJOTHH. [DJIEKTpOHHBIA pecype]| /
PamOumu H. I'., bepéskun A.B. - M. : DUSMATIJIUT.- 2009.

2. DJNeKTpOoHHAasT MHUKPOCKOIUS HAHOOAKTEpUH W JPYTHX MPEACTaBUTEICH MHUKpPO- U
Hanomupa : [MmoHorpadus| / A. I1. [Tonomapés .— Bmagumup : UIT XKypasnéra, 2011 .— 180 c.
: un. — bubmuorp.: ¢. 169-177 .— ISBN 978-5-903738-37-3.

3. Xpomarorpadus : yuebnuk / B. 10. Kontoxo .— Canxkr-IletepOypr : Jlans, 2012.—
222 c. : mi. — (Yuebnuku a1 By3oB, CrienuanbHas qurepaTrypa) .— bubmuorp.: c. 218-220 .—
ISBN 978-5-8114-1333-1.

4. TIpakTHKyM 1O MOJICKYJIsipHOU Omosnorun [Dnexrponusiid pecype] / A. C. Konnues, .
JI. LIBetkoB, A. I1. ITonoB u ap. - M. : KonocC, 2012.

5.MeTonbl TOJNlydeHUS M CBOWCTBA HAHOOOBEKTOB [DJIEKTPOHHBIM pecypc] : yueo.
nocobue / H.U. Munbko, B.B. CtpokoBa, 1.B. Kepnosckuii, B.M. Hapues. - 2-e u3z., ctep. -
M. : ®JIMHTA, 2013.

6. MeToapl TONy4eHUS U UCCIEJOBaHUS HAHOMATEPUAIOB M  HAHOCTPYKTYD
[Qnexktponnbiii  pecypc] / EJI.  Mwmwmna. - M. :  BHUHOM, 2013. -
Ne2: http://cyberleninka.ru/article/n/fiziko-himicheskie-metody-v-biologii#ixzz4JdB5GHf .

B) NEpUOANYCCKUC U3JaHUS:

«BbHOTEeXHOJIOTHS - HAyYHBIH KypHAI

«Boja: XuMus 1 SKOJIOTUS - Hay‘lHLIﬁ JKYpHaAJI

«HanortexHonoruu: HayKa U IpOU3BOJACTBO» - Hay‘-IHBIﬁ JKYpHaAJI


http://cyberleninka.ru/journal/n/mezhdunarodnyy-zhurnal-prikladnyh-i-fundamentalnyh-issledovaniy
http://cyberleninka.ru/journal/n/mezhdunarodnyy-zhurnal-prikladnyh-i-fundamentalnyh-issledovaniy
http://cyberleninka.ru/article/n/fiziko-himicheskie-metody-v-biologii#ixzz4JdB5GH9f
http://cyberleninka.ru/article/n/fiziko-himicheskie-metody-v-biologii#ixzz4JdB5GH9f
http://cyberleninka.ru/article/n/fiziko-himicheskie-metody-v-biologii#ixzz4JdB5GH9f

«HanounnycTpus» - HAy4HO-TEXHUYECKUH KypHa

I') nnTepHeT-pecypcesl

1. ABAG Bugeo-kmum , Microsoft Corporation, 2002,

2. 6213131 JaHHBIX, I/IH(i)OpMaLII/IOHHO-CHpaBO‘-IHBIe 1 IMMOUCKOBBIC CUCTEMBI.
http//www.oie.int/eng/norms/mmanual/a _summary/htp
http//www.rsl.ru/

http//molbiol/edu.ru/index.html

http//www/alius.ru/rdl

8. MATEPUAJIBHO-TEXHUYECKOH OBECIHHEYEHUE JUCHUIIJINHBI
MOAYJIA)

JleKimoHHBIA ~ KypC 4YMTaeTcd B  KIAcCHMYEeCKOW  ayauTopuu. s JeKuui:
MyJbTUMEUIHBIE CpeACcTBa (IEPCOHATBHBIA KOMIIBIOTEP, JHANpPOEKTOp), IPE3eHTAaLUH,
HarysagHaele mocodbuss u aAp. JlaGopatopHble paOOTHI MPOBOAATCS B CHELMATU3WPOBAHHOMN
naboparopun (aya. 133-1) ¢ WCTHOIB30BaHUEM CIICAYIOMIETO 000PYyIOBaHMs: JTaOOPATOPHBIMA
pH-metp «Oxcnept-001», MukpodmibTpannonHsiii Moaynb tuna ®M-02-200 ¢ dunprpamu
tuna «Bmagumop» Ne2 ans mukpodunbTpauuu, ontudeckuii Mukpockon «Olympys-CX-41
(SImoHus), YKOMIUIEKTOBAHHOTO <«AJIEKTPOHHBIM OKyJsipom» DCM300, mpubop KammuisspHOTO
anektpodopesa «Kanenb-105M», Tepmoctat TB-80CITY, dotoanekrpudeckuiit poromerp KDOK-
3, ONTUYECKHH TPHUHOKYISPHBIM MUKpockon «Mukpomen-3JIFOMy, pedpakromerp YPJI-1,
cyxosxap 11IC-80-01 CITY, nenrpudyra nmadoparopsas CM-6M, GbIToBOM XonoaunbHUK +4°C,
naboparopuble 3JekTpoHHBIE Bechl SCL-150, a Takke IOMOJHUTEIBRHOE O00OpYdOBaHHUE M

MaTcpHralbl.



[lporpamMma COCTaBlIeHa B COOTBETCTBHE C TPSOOBaHHAMH ®I'OC BO mo HampaBjeHHIO
noarotoexu 06.03.01 «Bmozorms» ¥ NPO@WI0 NOATOTOBKH «DH3HKO-XHMHYECKHE METOIBI

BCCICI08aHNS B OEOIOMHE»

P2509yio NpOrpaMMy COCTaBHII: IOKT. OHOJ. HayK, npo%eccop TIOHOMAPEB A.Il.

Peren3eHT: MAHWH Bopuc JleoHnnoBuy, BEXylIHi HAy4HbIH

cotpymuuk ®I'BY «BHUU3K», kanaunat GHOIOTHYecKHX HayK

&

TIporpavma paccMoTpelia i 000peHa Ha 3ace/laHnH Kadeaps! GHOI0rHH U YKOJIOTHH

I[TpoToxon Ne6/1 or 10.11.2014 r. 2
/
3as. xadeapoit GHOJIOTHH U SKOIOTUH 4 / Tpucdonosa T.A..
PaGouas 1porpaMMa paccMOTpeHa M 000peHa Ha 3aCEfaHUU yHCOHO-METOIMUYECKOH
xomuccun Hanpasiierns 06.03.01 - «buonorns»
ITpotoxon Ne 2/1 ot 10.11.2014 r.

[Tpezncenarenb KOMUCCHH 4 ) Tpudorosa T.A.
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JIACT MEPEYTBEPK/JIEHNS PABOYE# NPOTPAMMBI IMCIUTLIMHBI
(MOAYJISA)
PaGouas nporpamma ofobpena Ha 2016-2017 yueOublii rox
IIpotoko 3acenanns Kapeapst No20 ot 25.04.2016 1.

3ag. xadenpoii GHOIOrHy U HKOIOTHH - Tpudonosa T.A.

PaGouas nporpamma o100peHa Ha yueOHbii roj
IIporoxon 3acenannst kadenpsl N oT 201 r.

3as. kadenpoii GUOIOTHH U IKOJIOTHI M Tpudonosa T.A.




