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1. EJIM OCBOEHMUS JMCHUIIJIMHBI
Henbto xypca «DHU3UKO-XMMUYECKHE METOJIbI MCCIICOBAHUS B OWOJOTHHM» SIBISETCS
oOecrieyeHne CTYACHTOB OCHOBAMH 3HAHMW W COBPEMEHHBIMHU MPEACTABICHUSMHU 00 OCHOBHBIX
HKCIIEPUMEHTAIBHBIX METOAAX U MOAX0JaX, UCIOJIb3yEMbIX B OMOJIOTMYECKHX HUCCIIEIOBAHUSX.
B ocHOBe (QHM3HKO-XMMUYECKUX METOAOB HCCIECAOBAHUS B OMOJIOTHU JIeKAT 3aKOHBI (DPU3UKU U
¢u3nveckoit xumuu. IlpakTudeckass 4yacTh IUCHMIUIMHBI — BKJIIOYaeT B ceOs jabopaTopHbIe

paboThI, IETBbI0 KOTOPBIX SIBISETCS MPUOOPETEHNE HABBIKOB PA0OTHI C IPHOOpaMH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OITOII BO

Juctunnuna « DU3MKO-XUMUYECKUE METO/IbI UCCIIEIOBAHUS B OMOJIOTUMY BXOAHT B OJIOK
1 mporpammel OakanaBpuata B e€ 0OasoByio dyacth (kox b1.B.JIB9). IIpemmectByrorme
JUCIUTUTUHBL: 0011ast Ouosiorusi, Pu3nka, XUMHUsL, MHUKPOOHOJIOTHSI U BUPYCOJIOTHUS, ITUTOJIOTHUS
Y THCTOJIOTHSA, OMOXUMHUS ¥ MOJIEKylspHas Ouosiorusi. JlaHHas ydeOHasi MTUCIUIUIMHA BXO/IUT B
COBOKYITHOCTh  JUCHMIUIMH, HM3YYaOIIMX METOJbl  HCCIACAOBAHUSI JKUBBIX OOBEKTOB:
MEXOTpaciieBble 3HaHUS OWOJOrMYecKoi, XUMHYecKol u ¢Qusmueckoi Hayk. JucuurinHa
SIBJISIETCSl OJTHOM W3 OCHOBHBIX C JIAOOPATOPHO-NPAKTHUECKOW HAIMPABIECHHOCTBHIO M JIOTHUECKH
B3aMMOCBs3aHAa €  JPYTMMH  JUCHMIUIMHAMH,  HEOOXOJUMBIMU  JUIsl  pealu3aluu
npodeccuoHaNbHBIX  (QYHKIIMKA BBIMYCKHHUKA. Kypc co3maeT OCHOBY Ui JajbHEUIen
CHelHMalN3alli1 B Pa3JIMYHbBIX 00JacTsIX OMOJIOTHH, BUPYCOJIOTHUH, OUOTEXHOJIOTHUH, KIETOYHON U

MOJIEKYJIIPHON OHOJIOTHH, OMO (UK.

3. KOMIETEHIIUM OB YYAIOIETOCSl, POPMHAPYEMBIE B PE3VJILTATE
OCBOEHHUS U CHUATITAHBI (MOYJIsT)

B PE3YIbTATE HU3YUYCHUS OUCHHUIIIMHBL «DU3UKO-XUMHUYECKHE METOAbI MCCJIICAOBAHHUSA B
OHOJIOT UMY CTYACHTHI NOJIKHBI JEMOHCTPUPOBATD CIICAYIOIIINUEC PE3YJIbTAThI O6pa30BaHI/I}IZ

1. 3HaTh: MPUHIMIBI CTPYKTYPHOH M (PYHKUIMOHAIBHON OpraHU3alui OHOJIOTHYECKUX
00BEKTOB U BJIAACHUCM 3HAaHUHA MEXaHU3MOB rOMEOCTAaTUYECKOU peryisinuu; BJIAACHUEM
OCHOBHBIMH (I)I/IBI/IOJ'IOFI/I‘IGCKI/IMI/I METOAaMMU  aHaJIM3a U OLCHKH COCTOSHHUA XHUBBIX CHUCTEM
(OIIK-4);

2. YMeTh: IMPUMCHATDb COBPCMCHHBIC JSKCIICPUMCHTAJIbHBIC METObI pa60TBI C
OMOJIOTHYECKUMHU 00bEKTaMU B IIOJIEBBIX U J'Ia60paTOpHBIX YCJIOBUAX, HABBIKH pa6OTLI C

coBpeMeHHo# arnmapatypoii (OTTK-6);



- IPUMEHSTH COBPEMEHHBIE METOIbI 00pabOTKH, aHATN3a U CUHTE3a POU3BOJICTBEHHOM

1 abopaTopHON OHOJOrHYecKoi MH(pOpMAaIMU, MPaBUIa COCTABICHHUS HAayYHO-TEXHUYECKHX

otuetoB (I[1K-4);
3. Bmagers: cnocoOHOCTBIO NMPUMEHSTH COBPEMEHHBIC
OMOTEXHOJOTMYECKUX M OHMOMEIUIIMHCKHX

nanoouorexHojoruu (OITK-11);

IIPOU3BOJICTB

T€HHOU

npelncTaBieHuss 00 OCHOBax

WH)XECHEpUH,

- FOTOBHOCTBIO IPUMCHSATH HA IIPOU3BOJCTBC 0a30BEIC O6HI€HpO(1)€CCI/IOHaJII>HI)IC 3HaHUA

TEOPHH M METOJIOB coBpeMeHHO# ouonoruu (I1K-3);

- CIIOCOOHOCTBIO HCITOJIB30BAHUS OCHOBHBIE TEXHHYECKHE Cpe€acTtBa IMOMUCKAa HAYYHO-

OroJIoTUUeCKOM MH(POPMAILIMH, CO3/IaBaTh 0a3bl AKCIEPUMEHTAIBHBIX OMOJIOTHYECKUX JTAHHBIX,

paboTaThb ¢ OHOIOrHYecKOl HH(pOPMAIUEH B rIT00AILHBIX KOMITBbIOTepHBIX ceTsix ([TK-8)

4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBI (MOAYJIs)

OO6mast TpyI0EMKOCTh JUCIUIUIMHBI COCTABIISIET 9 3aUeTHBIX eTUHUIIbI, 324 4Yaca.

Buapt  yueGHO#W  paboTHI,
BKIIIOYAss  CaMOCTOSITEIIbHYIO
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1 BBenenue B mpobiemy
(U3UKO-XUMHUYECKHE 7 .
METO/Ibl KCCIICIOBAHUN B 1 2 4 6 2/33%
Oouosoruu
2 |Mopdornorus MuUKpo- u
HAaHOOPTaHU3MOB M HMX | 7 |2.3 | 2 4 6 2/33%
(U3NKO-XUMHUECKHE
CBOMCTBA




MGTO[[BI IMPUTOTOBJICHUA

PediTunr-

" OHHCTIH 45| 2 4 6 2/33% KOHTpOJIb Nel
OMOJIOTUYECKHIX
CYCIEH3UI

4 | OUBUKO-XUMHYECKHE
METO/IbI OYUCTKU BOJIBI U 6-7 | 2 4 6 2/33%

KOHTPOJIb Ka4eCTBa.

5 |Meronpl  pazneneHus,

OYHCTKH "

KOHICHTPUPOBAHUS 89| 2 4 6 2/33%
CYCIIEH3UH, COAEPKALINX

OaKTepuu U BUPYCHI

6 |duddepennmansHoe u PeliTunr-
npernapaTuBHOE 10- . comTOTE N2
LEHTPUPYrUpOBaHUE. 11 2 4 6 2/33% p -
[entpobexxnoe
YCKOpEHHUE.

7 |Mukpodpunbrpamus u
CTEPHIIU3YIOIIIAst 12-
dHIBTpALS. 13 2 4 6 2/33%
OuiIbTpallMOHHOE
000py0BaHNe

8 |Meroubt
KpHUCTAJIIOTpaduuecKuX 14- .

HCCIeN0BaHUN 15 2 4 6 2/33%
OMOJIOTUYECKHUX
JKUIKOCTEN

9 CBeroBasi MHUKpPOCKOMUS 16 Hrtorosbiit
B HCCIIeIOBaHUH .
MHKPOOPraHI3MOB. 17 2 4 6 2/33% pPEHTHHT-
Bubsl MUKpOCKOTIOB KOHTpPOJIb No3
Bcero 3a VII cemectp 18 36 | 54 18/33% Dk3aMeH -36

10 |DnexTpoHHBICE W ApYyrue
BU/JIbI MUKPOCKOIIOB U UX 1-2 | 2 4 12 2/33%

UCIO0JIb30BaHUE B
O6uoI0rNu

11 |Pedpakromerpus. Bums
pedpakTOMETpOB U HX
UCI0JIb30BaHUE TUTST 34| 2 4 12 2/33%

OMOJIOTUYECKHUX
HUCCIIEJOBAHUM.

12 | doromerpus u Peiitunr-
fiiil;ﬁz;%ﬂpm 56 | 2 4 | 12 2/33% KOHTpoJIb Nel
ONTUYECKUX  CHEKTPOB
MOTJIONIEHUS] MOJIEKYJT

13 |Metoasl
xpomarorpaduu, 7-8 | 2 4 12 2/33%

MCII0JIb30BaHNE B
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HayYHBIX
HCCIIEIOBAHUSIX u
MIPAKTUKE

14 | Dnexrpoduznveckue 9- 4 1 Peiitunr-
CBOMCTBA 0
ouomosimMepoB.  Meton S 10 2133% KonTpos, - No2
anekTpodopesa

15 Metox 11-
H303JIEKTPUIECKOTO 8 12 2 4 12 2/33%
(doKycHupoBaHUSL.

16 | dU3UKO-XUMHUYECKHUE
METONBl  OYHCTKH | 13-
KOHTPOJISL 8 1 2 4 12 2/33%
OMOMOTUMEPOB: OEIKOB
n HK

17 |TlonmumepasHas 1enHas 16 PetiTnur-
peakius, e€ npuMeHEHHE
5 A — 8 17 2 2 6 2/33% KOHTpPOJb Ne3
HCCIEN0BAHUSAX.
Bcero 3a VIII cemectp 16 32 96 16/33,3% Dk3amMeH -36
Bceero 34 68 | 150 34/33,3% DK3ameH - 72

COAEPKAHUE JUCHUIIJIMHBI

1. Beeoenue 6 npoonemy puzuxo-xumuueckue memoovl UCC1e006AHUIL 6 OUOI02UU.
MeTon Kak MHyTh HCCIENOBAaHUS WIM TO3HAHUS MO3BOJISET CHCTEMAaTH3WPOBaTh JEHCTBUS,
KOTOpble HEOOXOIUMO MpPEeANpHUHATb, YTOOBl PEUIUTh ONpPEICICHHYIO 3aaauyy. H3BecTHbI
SMIUPUYECKUE WM OKCIEPUMEHTAIbHbIE METO/bl, BKIOUaromue Qusnueckue, GUINKO-
XUMHYECKHE, XUMHUYECKHEe, OHOJIOTWYEeCKHE U JAp. AHAIUTUYECKHE METOJbl KaK METObl
HAyYyHOTO TO3HAHHSA OCHOBAHbI HAa MBICICHHOM WM (DaKTUYECKOM pa3joKEHUH LEJIO0ro Ha
coctaBHble yacTu. K MeTonam yrpaBieHHs] HaydHbIM MO3HAHUEM OTHOCATCS METOJbl aHaju3a,
JMArHOCTHKH, MPOTHO3UPOBAHUS, MPOTPaMMHUPOBaHMS U TaHupoBaHUs. OCHOBHBIE (DU3HKO-
XMUMHYECKHUE METO/Ibl, MUCIOJIb3yeMble B OMOJIOTMYECKHX HCCIENOBaHMIX: AuddepeHuaibHoe,
MpernapaTUBHOE W AaHAIUTUYECKOE UEHTpU(YrUpOBaHHUE, pA3JIUYHBbIE BHUABl MHKPOCKOMUU
(cBeTOBast, SJEKTpPOHHAs W JIp.), CHEKTpO - (GOoTo- U pedpakToMeTpus, pazIUYHbIC BUIbI
xpomatorpaduu, smexkTpodope3s u IMEKTPOoPOKYCHpOBAHHWE, MHUKPO- H yAbTpaduIbTpanus,
Kpuctaysorpagusi OHOJIOTUYECKUX IKHUAKOCTeH, monuMepasHas 1emnHas peakius ([1LP),
HYKJICOTH/IHOE CEKBEHHUPOBaHUE.

2. Mopghonocua Mukpo- u HAHOOP2AHUIMOE U UX PUUKO-XUMUYECKUE CEOICmEa.
OCHOBHbBIE TNPEJCTABICHUS O CTPOCHUM BUPYCOB KUBOTHBIX, MOJYyYEHHbIE HAa OCHOBAaHUU
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JAHHBIX D3JEKTPOHHOH MHMKPOCKONUM U  (DU3UKO-XUMUYECKHX METOJIOB HCCIICAOBAHUIA.
Mopdonoruueckue XapakKTepUCTUKU T'PAMIIOJIIOKUTEIBHBIX M I'PaMOTPULIATENIFHBIX OaKTepuH,
MUKOILJIa3M, XJIAMUAUNA, HAHOOAKTEPU U JIp. MUKpPOOpraHu3MoB. Vcronbp3oBaHne 0COOCHHOCTEN
uX (PU3MKO-XMMUYECKUX CBOWCTB MHKPO- M HAaHOOPTaHM3MOB Uil MPEIBApUTEIHLHOTO
TECTUPOBAHUS MpPU JUATHOCTMYECKUX HUCCIEOBaHUSAX. MeTonpl HU3y4yeHUs CTPOCHUs
IIpe/ICTaBUTENIEH HAHO- U MUKPOMHUPA.

3. Memoovt npucomognenus u ouucmku oOuonocuueckux cycneuzui. OoOuiee
MpeJCTaBIeHHE O OMOJOTMYECKHX CYCIIEH3USAX M HEOOXOIMMOCTh MX OYHCTKH. Dusndeckue,
XUMHUYECKHEe U (U3MKO-XUMUYECKHME METOJbl OYUCTKM OHOJIOTUYECKUX CYCHEH3UH.
O6opynoBaHue, HCIOIb3yeMOE B TEXHOJOTMYECKMX Ipoleccax OYHCTKH, pEeareHThl u
9KOJIOTMYECKHE aCIEKThI TP YTUIIN3ALNUN OCAIKOB.

4. @usuxo-xumuueckue Memoobl OYUCHMKU 600bl U MEMOObl KOHMPONA KA4ecmeda.
[IpoGnemsl kauecTBa BOABL. MeTObl OUNCTKU: (PUIBTPOBaHUE, IEHTpUdyrupoBanue, (aoraus,
azcopOITus, HOHHBIN 00MeH, ocMOC 1 0OpaTHBIN ocMmoc. TpeboBanus k «Boje ounieHHO» U K
«Bone ans uHBEKUMI», CHOCOOBI MX OOCTWXKEHHS. ODJIEKTPOJIU3 BOJBI MPU MPHUTOTOBICHUH
KAaToOJIMTa U aHOJHUTa (<OKUBOI» M «MEpTBOI») BOJBI JUISl HCIIOJIb30BAHHUS B MEIUIMHE U
BETEpUHAPUU.

Okcnepramu  BO3  ycranoBneno, uto 80%  Bcex Ooyie3Hel  CBA3aHO €
HEYJOBJIETBOPUTEIBHBIM KaueCTBOM BOJbl. K MeTomaM KOHTpOJI KadecTBa BOJbI OTHOCATCS
OIpe/ielieHue ILBETHOCTH, MYTHOCTH, NPHUCYTCTBHS B3BELICHHBIX dYacTull. B OosblmiMHCTBE
cllyyaeéB  NIpU  TUAPOOMOJIOTMYECKOM M BUPYCOJOIMYECKOM  aHaiu3ax  TpelyeTcs
IIPEBAPUTEIILHOE KOHLEHTPUPOBAHUE C MCIOJIB30BAHUEM IOJYIPOHHUIIAEMBIX MeMOpaH THIla
«Bnaaunop». I KOHTPOJIE MUHEPAJIBHOTO COCTaBa BOJHBIX KCTPAKTOB HCIOJb3YIOT METOMbI
Macc-CHEKTPOCKOIIUU U METOJIOM BBICOKOA((PEKTUBHOMN KUKOCTHON XpomaTorpaduu.

5. Memoowvl pazoenenus, ouucCmKU U KOHUEHMPUPOBAHUA OUONO2UYECKUX CYCHEH3U,
codepycawux Oaxmepuu u eupycel. PazneneHue M OYMCTKA IyTeM OTCTAUBAHUS [0
JeWCTBUEM TPAaBUTALMOHHOTO NOJs. PUIBTPOBaHHWE — KaK METOJ pa3/eleHus CYCIEH3MH ¢
HCIOJIb30BAHUEM HOPHUCTBHIX MEPEropoiok. JBkymiei cuioi GpuiabTpanuu siBIsSETCS pa3HOCTb
JaBJIeHUH 1o 00e cTOpOHBI neperopoaku. LleHTpudyrupoBanue ¢ UCHOIb30BaHUEM OTCTOMHBIX
u  O(unpTpyrommux — HeHTpudyr. Pasmenenue B cemaparopaxX, THJIPOLMKIOHaX U
cynepueHTpudyrax.

AKTyanbHOCTh NMPOOJIEMBbl OYMCTKH BOJBI OT BUPYCHOW KOHTaMuHanuu. COBpeMEHHbIE

MCTOZAbI KOHLUCHTPHUPOBAHUSA BHPYCOB M3 BOJbI, IMPCAHAZHAYCHHBIC IS KOJIMYECTBEHHON H



KaueCTBEHHOM OLIEHKU BUPYCHOTO 3arpsi3HeHUs. OUnCTKa BUPYCHBIX CYCIIEH3UH, UCIIOIb3YEMbIX
B OMOTEXHOJIOTHH MPHU U3TOTOBJICHUN OHOTIPEIIapaToB.

6. Augpghepenyuanvnoe u npenapamuenoe yenmpugyzupoeanue. Llenmpodexrcnoe
yckopenue. Buovl yenmpugye. Ilpencrasnenune o auddepeHnmaibHoM HEeHTPUPYTUPOBAHNH,
HEHTPUPYTUPOBAHNN B TPAJAMEHTE TUIOTHOCTH XJIOPUIA LIE3Us U B TpajieHTe caxaposbl. O0mue
U OTJIMYUTEIbHbIEC IPU3HAKU JAHHBIX METOJIOB pa3/ieieHus OMOMaKpOMOJIEKYIl. XapaKTepUCTHKA
OMOMaKpOMOJIEKYJI 10 KOHCTaHTE WX CEAMMEHTAIlMU. 3OHAIbHOE W HW3OMHUKHUYECKOE
HEHTPUPYTUPOBAHUE.

Haznauenune u ucnosiap30BaHNE HU3KOCKOPOCTHBIX LEHTPUDYT U CEemapaTopoB, a TaKkKe
MpenapaTUBHBIX M AaHAJIUTHYECKUX YinbTpaueHTpudyr. Potopbl ueHTpudyr: yrioeble u
CBOOOJIHO TOJBEIIEHHBIE (TOPU3OHTANBHBIC). OmpeneneHne BEJIUYUHBI EHTPOOEIKHOTO
YCKOPEHUSI pacCUeTHBIM ITyTEM U C IIOMOILbI0 HOMOT'PAMMBI.

7. Mukpogunempayus u cmepunusyrowana urompayua. Durbmpayuonnoe
obopyooeanue MuxkpobunbTpausi - MPOIECC MEMOPAHHOTO pa3JeieHUs] KOJIIOHIHBIX
pacTBOpOB U B3Becel MoJ AelcTBUEM JAaBlieHUs. MUKpohuIbTpanus — NEpexXOHbIA Mpolece
OoT OOBIYHOTO (UIBTPOBAHUS K MeMOpaHHbIM MeronaMm. CTepuin3yromas MUKPOQHIbTpAIHs
OCHOBaHa Ha HCIOJB30BaHHM MeMOpaH ¢ auamerpom mop 150-220 um. Yiubrpadumbrparus
IT03BOJIIET MMPOBOJUT YABTPATOHKYIO OUMCTKY BOJIBI IIPU COXPAHEHUH €€ MUHEPATIBHOTO COCTaBA.
CrangapTHble MOIYIH JJISl YIbTpaQUIbTpali 00ECIeUnBaIOT yaaleHne OakTepuil U BUPYCOB
He MeHee 99,99%. Hctopuueckue acmeKkThl pa3BUTHS MUKpO- U yiabTpaduibTpanuu. Ousuka
MIPOLIECCOB OYMCTKHU, pazfesieHus, (ppakiMOHUPOBAHUS W KOHLEHTPUPOBAHMS OHOIOIHMUECKUX
cyOcTanuuii. MuUkpo- u yapTpauibTpallMOHHbIE MEMOpaHbl U anmapaTypa UCIOIb3yeMble MPU
peaM3aluy yKa3aHHbIX MpoIeccoB. MexaHu3M 00pa30BaHUs KOHLIEHTPALMOHHOHN MOJIIpU3auu
U CHOCOOBI €€ CHUKEHUSI.

8. Memoovt Kpucmannozpaguueckux uccied08aHuil OUONOZUUECKUX HCUOKOCH L.
AKTUBHO pa3pabaTbiBaeTCsi HOBOE JMAarHOCTUYECKOE HAMpaBIEHUE — KPHUCTAJUIOCKOTIHS,
OCHOBaHHasi Ha OINPEICICHUM KayeCTBEHHOIO cocTaBa. Kpucramiockonuueckuil aHamus
UCIOJIb3YETCS ISl UCCIIeI0OBAHUS MPAKTUYECKH BCEX OMOJIOTMYECKUX JKUKOCTEH (KpOBb, MOUA,
CIIIOHA, CIMHHOMO3TOBAsl JKHUJKOCTb, XK€Yb, Ha3aJbHBIA CcekpeT W Ap.). Kpucrammuueckue
CTPYKTYpBl COJEp’KaT BaXKHEHIIyI0 WHGOpPMAIMIO O COCTOSHUM OIpPEJEeSICHHOTO OpraHa,
OTJZIENIbHOM CUCTEMBI OPraHU3Ma U OpraHu3Ma B IIEJIOM.

9. Ceemosas MuKpockonusa é uccied08anuu MUKpoop2anu3mos. Buovl mukpockonoe
Jlnst ycnemHoro pemieHuss npoOneM OHMOHAHOTEXHOJOTMM COBEPIIEHHO OYEBUIHBIM (aKTOM

ABJISICTCA pPa3BUTHEC MHUKPOCKOIIMYCCKHUX METOIOB HCCIIeIOBaHUM. OTHpaBHOﬁ TOYKOM SBIISICTCS
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CBETOBAasi MUKPOCKOIIH, TaK KaK 3TOT METOJ OCTAeTCs 0 HACTOSIIETO BpeMEHU 3(P(PEKTHBHBIM
MHCTPYMEHTOM HCCIICZI0OBAaHUM, HapsiIy ¢ 00jee COBPEMEHHBIMHU YCTPOMCTBAMU JUIS TIOTy4EHUS
n300pakeHNsl, OCHOBAaHHbIE Ha 3JIEKTPOHHBIX IyYKaX MM MHBIX (OPMAX U3ITyYCHHUS.

Hcropuueckas cnpaBka. Onruyeckass cXxema, NPUHLUI JEHCTBUSA, YBEIMYEHUE U
pasperaronias CrocoOHOCTh MHUKpockomna. dusmyeckass NpUpPOJA JTOMUHECUEHUMU. Turmbl
MHUKpPOCKOIIOB, MX Ha3HAY€HHE U OCOOEHHOCTH yCTpOIICTBA.

10. Dnexkmponnvie u Opyzue 6udvl MUKPOCKONOE U UX UCHONb308AHUE 6 OUONOZUU.
[IpuHuun paboTbl M YCTPOMCTBO AJIEKTPOHHOIO MMKPOCKONA IPOCBEYMBAIOLIEIO THIIA.
VYBenuueHne u €ro paspemiaromas CrnocoOHocTh. @PuU3NUYECKHWe NPUHIUIBI PACTPOBOI
AIIEKTPOHHOW MUKPOCKOINHUHU. THUIIBI ¥ XapaKTEPUCTUKU MUKPOCKOIIOB.

PactpoBble, TyHHENbHBIE W ATOMHO-CUJIOBBIE MHUKPOCKONBI B  OHOJIOTHYECKUX
uccnenoBanusax. IlpuHuun pa®oThl BBINIEYKA3aHHBIX THIIOB MHKPOCKOIIOB M WX IPHUMEHEHHE
Ipy MpoBeAeHUH  paboT B obOinactu OHONOrMM U OMOTEXHOJOrMU. OTKpBITHE HOBBIX
BO3MOXHOCTEH JAaHHBIX BHUJOB MHUKDPOCKOTIOB SBIISIETCA CTUMYJOM Uil (yHAaMEHTaJbHBIX
Hay4YHBIX pa3paboToK B o01acTu oOIIei OMOJOTUN U MOJIEKYIISIPHON OHOJIOTHH.

11. Pegpakmomempus. Buowvt pegpakmomempos u ux ucnoiv3ioeanue 011
ouonocuueckux ucciedosanuii. TeopeTnueckre OCHOBHI MpHHIHNA pedpakromerpun. Meton
aHaJl3a OCHOBAHHBIA Ha SBJICHUM MPEIOMJICHHS CBETa MPHU MPOXOXKACHUU U3 OJHON CpeIbl B
Ipyryro. YCTpolcTBO U BUABI pedpakromerpoB. [IpakTuueckne acneKkThl MPUMEHEHUS METOJa
pedpakToMeTprr B HAYYHOU U MTPAKTUUECKON JCATEIHHOCTH.

12. @omomempu u cnexkmpogpomomempusa. Hccnedoeanue onmuuecKux CneKmpos
NO2IOWeHUA MOTIEKY 6 HcuOKocmax. AOCOPOIIMOHHBIN ONTHYECKUN CIIEKTPAJbHBIN aHaIu3
MpelHa3HayeH Juid M3Yy4eHHUS XapaKTepUCTHK  MOTJOLIEHHS CBeTa B BellecTBe. Meron
MO3BOJISIET BBISICHUTH XMMUYECKUH COCTaB BEIECTBA, ONPEAEIUTh MHOTHE 3JIEKTPUYECKHE,
MEXaHUYECKHE M TeIUIOBble cBoiMcTBa. OTHOCUTENbHAs MPOCTOTAa METOJa IMOJIydeHUs U
perucTpany ONTHYECKOTO H3JIyYEHUS TMO3BOJISET HU3MEPATh KOIPPHUIMEHT MPONMyCKaHUS U
ONTUYECKYIO IJIOTHOCTh HCCIIEAYEMBIX >XUIKOCTEH C HCIOJIb30BAHHEM KOHIIEHTPAIIMOHHOTO
doTornekrpuueckoro (poromerpa KOK-3.

CrnektpodoromeTpuss — Kak (PU3MKO-XUMUYECKHI METOJ HCCIEI0BaHUS PACTBOPOB U
TBepabIX BemecTB. [lpuHiun paboTsl cnekTpodoromerpa. PoOTOMETpUUYECKHE H3MEPEHHUS
pacTBOpOB B yAbTpaQHrOIETOBOM u BHUJINMOM nUama3oHax — JIUH BOJIH.
doToanekTpokonopuMeTpel. OnpeseneHne KOHIEHTpaluy OEIKOB U HYKJIEMHOBBIX KUCIIOT.

13. Memoovt xpomamozpaghuu, ucnonvzoeanue 6 HAYYHBIX UCCAE006AHUAX U

npakmuxke. Vctopuss otkpeitusi xpomatorpagpun M.C. Ilgerom. IIpoueccsr copOun-
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necopouuu. OCHOBHBIE BHIIBI XpomaTorpaduu: anacopOIMoHHAss, MOHOOOMEHHAsI, KUKOCTHAS,
OymakHasi, TOHKOCIIOWHas1, refb-QuabTpanuonHas u adppunHas. OU3NKO-XUMUYECKHE OCHOBBI
TOHKOCIJIOWHOHN Xpomarorpaduu. Buasl u padota xpomarorpados.

14. Dnexkmpogpusuueckue ceoiicmea ouononumepos. Memoo 3Inekmpoghopesa.
Onexkrpodopes: NPUHIUI METOJa W HUCIOJb30BaHHE B OWOJOTHYECKHX HCCIIETOBAHUIX.
OnexkrpodopeTHdeckue METOABl pa3/ieleHusi OEIKOB W HYKICHMHOBBIX KHCIOT. MeTon
anektpodopesa B puznorepanuu. M3osnexrpudeckoe HOKyCHpOBAHHE — KaK METOJI pa3elICHHS
MaKpOMOJIEKYI.

15. Memoo uzoranekmpuuecxkozo poxycuposanun. V13031exTpuyeckoe GoxycupoBaHue
(U2®) — oaun u3 Hambosee 3(pPEeKTUBHBIX U HIUPOKO PACIIPOCTPAHEHHBIX B HACTOAIIEE BPEMS
METO/I0B (PpaKIIMOHUPOBAHUS U OYUCTKU OenkoB. Ero wucmosib3yroT Kak Ha 3aBEpIIAIONINX
CTalusAX OKCIEPUMEHTa (AaHAIWTUYECKUI BapuaHT), TaK M MpU O00pabOTKE HCXOIHOTO
KJIETOYHOTO TOMOreHara (MpenapaTUBHBIM BapuaHT). MHOrue METOJUYECKHE IPHEMBI,
HampuMep MPUTOTOBJIEHHWE TeJell MoNMakpuiamMHaa H araposbl, OKpacka OEIKOBBIX IMOJOC,
o OenkoB |3 Tene u aAp., pomuar UDD c amekrpodopezom OenkoB, moapoOHO
paccMOTpeHHBIM B npeablayiel kaure. @paxiuonrnposanue 0enkos npu MDD npousBoautcs B
JIIEKTPUYECKOM TI0JIe C TMOMOUIBI0 TeX ke NpUOOpOB, KOTOPHIE HCIOJB3YIOTCS IS
anekTpodopesa.

16. @u3uko-xumuueckue mMemoobl OUUCMKU U KOHMPOAA OUONOAUMEPOS: DENK08 U
HYK/1euHo6bIX Kuciom. MeTonbpl pa3felieHusi CMeceil OCHOBaHbl Ha TOM, YTO pasjeisieMble
KOMIIOHEHTBl B pe3yJlbTaTe KaKuX-IUO0O0 MAaHUIYISLIUN OKa3bIBAlOTCS B Pa3HBIX YydacTKax
CUCTEeMbl M MOTYT OBITh MEXaHHYECKH OTHENEeHBbl Jpyr OT apyra. MeTolbl OCaKJIeHUs,
HeHTpUuPyrupoBaHusi, COpOLUH, pPa3IUYHBIE METOJbl XpomaTorpaduu: aacopOLUOHHYIO,
pa3eIuTENbHYI0, HOHOOOMEHHYIO B ad(UHHYIO.

17. Ilonumepasnaa uennasa peakuyus, eé NpuUMeHeHUEe 6 OUONOCUYECKUX
uccneoosanuax. Ilonuvepasnas nenHas peakiys - 3T0 METOJl, UMUTHPYIOIIUNA €CTeCTBEHHYIO
peruukanuio JIHK u nmo3Bossromuil 0OHApY>KUTh €IMHCTBEHHYIO CIEUU(DUYECKYI0 MOJIEKYITY
JIHK B mpucyTcTBUM MWJUTMOHOB Jpyrux Mojekynd. [Tonmumepasnas uennas peaxius (I1LP) -
meroa amruindukanuu JJHK in Vitro, ¢ momoripo KOTOPOro B TEUCHHE HECKOJBKHX YacoB
MOJKHO BBIICTMTH U Pa3MHOXKUTH OTpeenéHHyto nocneaoBareabHocTs JJHK B Munmmapas! pas.
Camoe mmpoxoe pacmpocrpaneHue Meron [II[P B HacTosmiee Bpems MOJIydMsI Kak METOL
JMAarHOCTHKH Pa3IMYHbIX WHPEKIHMOHHBIX 3a0oneBaHuil. [I1P mo3BosiseT BBIIBUTH ITHOJOTHUIO
MHQEKINH JaKe eclid B ipo0e, B3ATON Ha aHAIN3, COJEPKHUTCS BCEro Heckosbko Mojekyn JJTHK

BO30YAUTEIS.
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5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Texuomorus

CymHoctb

TexHoa0rust 00bSICHUTEIbHO HIIJTIOCTPATUBHOI'O oﬁyt{em/m

Texnonorust popmupoBaHus

PUEMOB yueOHOH paboTHI

JlaHHast TEXHOJOTrMsI OCHOBaHa Ha (OPMUPOBAHUU U
IPOCBEUICHUH CTYIACHTOB-OMOJIOTOB C OpraHu3anueil ux
penpoayKTUBHON aedTenbHOCTH. OCHOBHasg 1elb — 3TO
BBIpa0OTKAa  KaKk  OOIIEHAYYHBIX (opraHu3alnOHHBIX,
UHTEJUICKTYalbHbIX, WHQOPMAIMOHHBIX H Jp.), TaK H
cHenualbHbIX (MpeAMETHhIX) ymMeHuid. Kak mpaBuino — 310
YCBOEHHE U BOCIPOU3BECHNE TOTOBOM yueOHOM nHpopmamu
C HUCIOJIb30BAaHUEM CPEJCTB HATJBIIHOCTU (CXEMBbI, TaOJIHUIIBI,
MIPE3CHTALMH U JIP.)

TexHoaorumn JUIHOCTHO-OPUECHTUPOBAHHOI'0 (a}lal’lTI/lBHOl‘O) Oﬁy‘-lel-llflﬂ

TexHonorus
T hepeHInPOBaHHOTO

00y4eHUs

Cwmpbicn quddepeHIInpoBaHHOTO OOYUYEHHSI COCTOUT B TOM,
YTOOBI MPUHUMAsi BO BHUMAaHUE HWHIMBHIyaTbHbIC
OCOOEHHOCTH Ka)KJIOTO OT/AEIBHOTO CTy/IeHTa (YpOBEHb
MOITOTOBKH, Pa3BUTHS, OCOOCHHOCTh MBIIILICHUS,
M03HABATEIbHBINA UHTEPEC K IPEIMETY), OIIPENEIUTD JUIsl HETO
HauOoJee 1enecoodpa3Hblil U 3PGEKTUBHBIN BU
JeSITeNIbHOCTH, (POPMBI pabOTHI U TUIIBI 3a/1aHUH.

Texnonorust 00y4eHUS

Texnonorust popmupoBaHus

y4eOHOM e TeNbHOCTH

CymHOCTh  MOAYJABHOM  TEXHOJIOTMM  3aKJIIOYaeTcs B
CaMOCTOSITEIBHOM CO CTOPOHBI CTYJIE€HTa WJIU C IOMOIIBIO
npenojaBaTeniss  JIOCTHXKEHHUM KOHKPETHBIX Iiefiell y4eOHO-
MO3HABATEIbHON JEATEIBHOCTH B IPOIECCE CO CIEUUaIbHO
pa3paboTaHHOM MOJYyJeM WIH (PYHKIHMOHAIBHBIM OJIOKOM,
BKJIFOYAIOIIMM B ce0sl COJCp)KaHWE W CHOCOOBI OBJIAJACHHS
3TUM cojJiepkaHueM. MeTtonudeckass HOBU3HA IPerojaBaHus
JTUCHUIUIMHBI COCTOMT B TOM, YTO KaXJOW JabopaTopHOit
paboTre  mpeamIecTBYeT  3HAKOMCTBO  CTYIEHTOB  C
TEOPETUYECKUMH OCHOBAMH T€X METOJIOB, KOTOPbIE OHU OyIyT
ocBauBaTh. B 3TOM MM  TOMOTYT  3JEKTPOHHBIE
MyIbTUMEAMIHBIE Tpe3eHTauud. Kpome Toro, cryaeHTamu
MPEJICTOUT PeIIaTh TBOPUYECKUE 3aja4l B X0JIe Ja00paTOpHOTO
MPAKTHKyMa U CaMOTIOATOTOBKH.

VYyeOHasi NesSTENbHOCTh paccMaTpuBaeTcsi Kak ocobas Gopma
yueOHOM HaIpaBlieHHAs
npuoOpeTeHNe 3HAHUM C TIOMOIIBIO pelIeHHs pa3paboTaHHOM
npenojaBaTelieM CHUCTeMbl Y4eOHBIX 3a7ad M TECTOB Kak
(GbOpMBI KOHTPOJISI 3HAHUH.

AKTUBHOCTH  CTYACHTOB, Ha

WNudopmanmonHo-
KOMMYHHUKAIIHOHHbIE

texnonoruu (UKT)

[IpencraBnstor  cobo0il  COBOKYMHOCTb TEXHOJIOT U,
obecnieunBaromux ukcanuio uHGopmaruy, e€ o0paboTky Hu
UHpOpMallMOHHbIE OOMEHBl (Tepenady, pacHpoCTpaHEHHeE,
packpeitue). K MKT oTHOCAT KOMMBIOTEPHI, MPOrpaMMHOE
o0ecrieueHne U CpeiCTBA NEKTPOHHOM CBSI3H.
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6. OINEHOYHBIE CPEJIACTBA JJIA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, TPOMEXYTOYHOM ATTECTAIIMU IO HUTOrAM
OCBOEHMAA JUCIHUIIVIMHBI n YYEBHO-METOAUYECKOI'O
OBECHEYEHHUSA CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB

[Iporpamma nucuumuinHbl «PU3UKO-XUMUYECKHE METOJbl UCCIENIOBAaHUS B OMOJIOTUN»
ONHpPAETCS Ha TPATUIMOHHBIE (POPMBI OOYYEHHS U COCTOUT M3 Kypca JEKIHHA U J1abopaTOPHBIX
paboT. B mensx moBeIeHUs 3HAHUH CTYJCHTOB TI0 OCHOBHBIM Han0Oo0JIee CI0KHBIM TEMaM Kypca
PEKOMEHAYETCS IPOBEICHUE KOJUIOKBUYMOB (METObI U3YyUEHUSI CTPOEHHUSI BUPYCOB PA3IMYHOTO
MIPOUCXOXKACHUS, AHAJIUTUYECKOE M  MpernapaTuBHOE  IEHTPU(PYTUPOBAHUE,  METOJbI
MOJIMMEPA3HON LEMHON peakiuu u Ap.). B xone u3ydeHuss TUCHUIIIMHBI oOpamiaTh BHUMaHUE
CTYJACHTOB Ha OOIINE 3aKOHOMEPHOCTH CTPOEHHSI U (YHKIMH BUPYCHBIX CTPYKTYp, MUKPO- U
HaHOOpraHusMoB. [IpuBnexaTe 3HaHMS CTYJEHTOB IO TaKUM IpeAMeTaM, Kak (pu3uka, XUmus,
OMOTEXHOJIOTHH, MOJIeKyIsipHas Ouosorus. Ilepen HauanoM H3y4deHHs] COOTBETCTBYIOUIEH TEMBbI
IIpY HEOOXOIMMOCTH MOBTOPSATH OCHOBBI BBIIIE€ HA3BAHHBIX JTUCIUILINH.

Ucrounuku wunpopmanuu. Karanorn. bubGmmorpadus. Ilatentsr. MexOnbmmnoTeuHslit
abonemeHT (MBA). Dnexrponnsie 0a3bl naHHBIX. [IpaBuia moucka HaydHO! MHQOpMaLMK U €€
HCI0JIb30BaHKUE.

[IpomexxyrouHas arrecTanus - 9K3aMeH

PeiTHHr-KOHTPOJIb — TEKYIINI KOHTPOJIb.

6.1. TemaTuka J1a00pPaTOPHBIX 3AHATHI MO JUCHUIINHE «DU3UKO-XUMHYECKHE METOAbI
HCCJIeJOBAHMUS B OHOJIOTHID)
JlabopaTtopusbie padorsl VIl cemectp:

1. OcHoBHBIE MpaBUIIa PA0OTH B MUKPOOHOIOTHUECKOH J1a00paTOPHH .

2. [lpaBuna crepuyiM3alviyd U MOArOTOBKA MOCYAbl U MHCTPYMEHTOB Ui JIaDOpaTOPHOU
paboTHI.

3. MeTo 161 MUKPOGUIBTPAIIUU BOIHBIX PACTBOPOB U OMOJIOTHUECKUX JKUKOCTEH.

4. Metoibl ynbTpadIbTpaIlK MPU BbIICTICHUH HAHOCTPYKTYP U3 BOJIBI.

5. OcHOBHBIE IPUEMBbI pabOTHI HA CBETOBBIX MUKPOCKOTIAX.

6. Meroapl MOArOTOBKH MpENapaToB Ui CBETOBOW MHKPOCKOMHUH: «pa3iaBiIeHHAs
KaIjis U «BUCSYAS KATLIsD».

7. O3nakomiieHue u paboTa ¢ mpubopom s onpezneneHus: pH tumna «xcmepT».

8. dotomertpus. YcrpoiicTBo 1 pabota Ha (oromerpe KOK-3.
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9. HUccnenoBaHuii 3J€KTPOHHBIX CIIEKTPOB MOTJIOMICHUS M TPOITYCKaHUs OMOJIOTUYECKOM
AKHUJKOCTU — CbIBOPOTKH KpoBu KPC.

10. HUccrnenoBanuii 31€KTPOHHBIX CIEKTPOB IMOTJIOIIEHUS U MPOIYCKAHUS THUAPOJIM3aTa
OEJKOB KPOBH.

12. Ounctka ceiBopoTkr KpoBu KPC 00paboTKOW MOJMUAITUIICHTIIMKOJIEM B UCCIIEIOBAHUE
AIIEKTPOHHBIX CIIEKTPOB MOTJIOMICHUS U TIPOITYCKAHUS.

13. Meroner uddepeHInanbHOTO M TPENapaTUBHOTO LEHTPU(YrHpOBAaHHUS HA
naboparopHoit ieHTpudyre.

JlabopaTtopubie padorsl VIII cemecTp:

14. Meton KpucTaIOrpauIecKoro MCCIEAOBAaHMS CHIBOPOTKH KPOBH Ha Pa3IMYHBIX
JTanax OYMUCTKH.

15. Meton kpuctamiorpaduueckoro MUCCiIeAOBaHUS THUIIpoJM3aTa OCIKOB KPOBU JI0 U
MOCIIe aBTOKJIABUPOBAHMSL.

16. Pabora Ha onTHyeckoM MHKpockomne «Omumiryc» (SmoHns) ¢ nudpoBoi KaMepoi.
[TonyyeHne CHUMKOB KPUCTAJLIOB.

17. Usyuenue ycrpoiicTBa kamepsl [ opsieBa u moicueT KIETOK M0 MUKPOCKOIIOM.

18. Onpenenenuie pa3MepoB KJIETOK C UCIIOJIb30BAHUEM ONTHUYECKOTO MUKPOCKOTIA.

19. IMony4yenune u KpucTauiorpa@uIecKuil aHAIU3 BOJTHBIX 3KCTPAKTOB M3 MPUPOTHOTO
MUHepasia — IIyHTUTa.

20. Ounctka BOJHBIX JKCTPAKTOB IIYHTUTAa METOJOM HEHTpanu3aiuu U o0pabOoTKOM
MOJIUATUIICHTJIUKOJIEM.

21. O3HaKOMIIEHHE ¢ YCTPOMCTBOM M paboToii Ha criekTpodoTomerpe “Perkin-Elmer”.

22. Ounctka ceBopoTkn KPC ¢ wucnosib30BaHueM MOJUATHICHTIIMKONSL U CHATUE
CIIEKTPOB IOTJIOIIEHUs Ha criekTpodoTomeTpe “Perkin-Elmer”.

23. T'paBumerpus. OmpeneneHre 3HAYCHUS CpeaHerd apuPMeTHYecKo U OIIMOKH
cpenHeit apupmMerndeckoil mpu paboTe Ha IIEKTPOHHBIX BEcax.

24. O3HakoMIIeHUE C yCTpOocTBOM pedpakTomerpa. OmnpeseneHuss KOHIEHTpauuu Oenka
B cbiBopoTkax KPC 1o u mocne ouncTky .

25. OmpeneneHre OCTaTOYHOM BIAKHOCTH B KOPMOBBIX cyOcTpaTtax Uisl JOXKIEBBIX
4yepBei.

26. MeTo10M 3JIeKTpoJIn3a MOTy4YeHHE GKUBOI» U «MEPTBOID BOJIBI.

27. Pabota Ha OINTHYECKOM JIIOMUHECIIECHTHOM MHKPOCKONE C HCIOJIb30BaHUEM

HUMMCPCUOHHOI'O MacJia.
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JlabopartopHble  paOOThI  BBIMOJHSAIOTCS  CTYJIEHTAMHU B  CICIUATM3UPOBAHHOM
naboparopun (aya.-133-1) cormacHoO METOJMYECKUM YyKa3aHHSM K JIa0OpaTOpPHBIM paboTam,
COCTABJICHHBIM II0 C€IUHOMY ILUIaHy: TeMa palboThl, MepedyeHb BOMPOCOB JUIs MOJATOTOBKH K

nabopaTopHBIM paboTaM, CYIIIHOCTh METOIUKHU, CITUCOK JIUTEPATYPHI.

6.2. Bonnpochl Kk MPOMeKYTOYHOM aTTeCTALMHU — IK3aMeHaM
Ix3amen VIl cemecTp:

1. Ocmoc u o6patHsIii ocMoc. Mcronbp30Banue B PAaKTUKE OYMCTKH BOJIBL.

2. OuncTka W KOHIEHTPUPOBAHUE OHOJOTHYECKUX CYCHEH3UH C MOMOUIbIO
MOJIUATHIICHTJIUKOJIS.

3. CymrHocTs mporiecca MUKpOpuiibTpanuu. TUIIBI UCTIOTB3YEeMBIX MEMOpPaH.

4. pH-metpust, MPpUHIUTIBI ¥ HA3HAYCHUE METO/1a.

5. CymHocTs mporecca ynbTpaduibTpaniud. J[OCTOMHCTBA W HEAOCTATKH METOJA.
Ob6nacTy mpuMEHEeHusl.

6. Xpomarorpadusi — OCHOBHBIC BUABI. THIIBI COPOSHTOB.

7. CriocoObl MosTy4eHus BObI U1 paCTBOPOB, MUTATEIBHBIX CPEJ] U UHBEKIIUH.

8. Omextpodope3. IlpuHIMI MeToga ¥ HUCMOJB30BaHHE B  OMOJOTHYECKHX
UCCIIETOBAHUSIX.

9. CnocoObl MOTy4YeHUsT OMOJIOTMYECKUX CYCIIEH3MH M METOJIbI X OYUCTKH.

10. DnexTpodu3ndecKkrne CBOMCTBA aMHHOKHCIIOT M O€TTKOB. MeTobl MCCIIeI0BaHMMA.

11. Hentpudyruposanue, BUIbl HEHTPUPYT U UX HA3HAUYCHUE.

12. OCHOBBI TOHKOCJIOHHOM XpoMaTorpaduu.

13. CymHoCTh METOIOB pa3/iesieHus OMOTOIMMEPOB B TPAJUEHTE Caxapo3bl U I'PaJUECHTE
IUIOTHOCTH XJIOPUCTOTO LIE€3HSL.

14. MeTo1bl KOHIIEHTPUPOBAHKS BUPYCOB U3 TUTHEBOM BOJIBI.

15. «XuBas» u «meptBask» Boaa. [lpunHuun e€ nmoxydeHus, UCMOJIb30BaHUE HA MPAKTUKE.

16. YcTpoiicTBO MUKPOCKOTIOB OMOJIOTUYECKOTO HAa3HAYEHUSI.

17. Meron ompeneneHus IJIOTHOCTH PAcTBOPOB c€axapo3bl M XJIOpHUIA IIe3usl C
UCIO0JIb30BaHUEM pedpaKkToMeTpa.

18. KpoBb. KoMroHeHTH! KpoBH, PYHKIMH KpOoBH. PaszneneHue  KIETOK  KpOBH B
rpagueHTe (puKoI-rnaka.

19. OcHOBHO# NMPUHIMI ONTHYECKUX METOJOB aHanu3a. Mcrnonb3yemas amnmapaTypa.

20. [Ipstmoit 1 HTHBEPTUPOBAHHBIN ONTHYECKHE MUKPOCKOTIBI, X Ha3HAUYCHUE.

21. OcHOBHBIE KJIETKH KPOBU: HAOMIOCHUE U MOICYET.
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22. IIpocBeyHMBarOIIUi 3JEKTPOHHBIA MUKPOCKOTI: OCHOBHBIE IIPUHIIUIIBI PAOOTHI.

23. CriocoObl yaeHHsI JKejie3a U3 BOJIbI.

24. TlpuHumn paboTHl M MOATOTOBKA IMPENapaToB JUIS BBIMOJHEHHS HCCIEAOBAHHHA C
HCI0JIb30BAHNEM JIFOMUHECLIEHTHOTO MUKPOCKOIIA.

Ix3amen VIl cemectTp:

25. buonoruueckue CyClieH3uH U CIIOCOOBI UX OUUCTKH.

26. [1noTHOCTH pacTBOpOB. PedpakTomMeTpuueckrie METO bl aHAIU3A.

27. 3abop KpoBH OT JIaOOPATOPHBIX >KMBOTHBIX — KPOJIMKOB M OYHCTKA KPOBH IS
ANEKTPOHHOW MUKPOCKOIIHH.

28. MeTopl oJTy4eHHs] BBICOKOOUHUIIIEHHBIX TPENapaToB OEJIKOB.

29. I'paBumeTtpus. Buael BecoB. B3pemnBanue. O0ue NpuHIUIbL, YaCTHBIE CIOCOOBI.

30. PacTpoBblii 251IeKTpOHHBIN MUKpOCKOIN. [IpuHIMI paboThl 1 Ha3HAYEHHE.

31. [lony4yeHne TKaHEBBIX CYCIIEH3UN U UX OYUCTKA.

32. CtepeoMuKpOCKOIbI U LU(POBbIe MUKpPOCKOMbI. [IpuHIInI paboThl 1 Ha3HAUEHUE.

33. OcHoBHblEe TpeOOBaHHA K KadyeCTBY BBICOKOOYHILIEHHON BOJBI U CHOCOOBI MX
JOCTHKEHHUSI.

34. Pedpakromerpruueckuii MeTo 1 aHaym3a. O0JacT MPUMEHEHUS.

35. Mem0Opannas MukpodunbTparus. OCHOBHBIC BHJIBI UCIIOJIB3yEMBIX MEMOPaH.

36. MeToapl MOJEKYISIPHOW OHOJIOTMH: CEKBEHHPOBAaHWE U TIOJUMEpa3Has IIerHas
peaxuusi.

37. LlenTpoOe)KHOE YCKOPEHHE MPHU pa3/ieICHUU OMOMaKpOMOJeKysl. Bumbl poTopoB y
Pa3IMYHbIX HEHTPUyT.

38. Metoapl (QpakiMOHUPOBAHUSI MPH BBIACIEHUU HYKJIEHHOBBIX KHCIOT U OEIKOB
Pa3IMYHOTO MPOUCXOXKICHUSI.

39. I'paBumetpus. Bec, ynenbHbli BeC, IIIOTHOCTD.

40. Uzosnektpuueckoe oxycupoBanue. [IpuHumn Merona u 00nacTe IPUMEHEHUSI.

41. Crpyxrypa JHK u meTon nonumepasHoil LIEMHOW peakLUH.

42. buonoauMepsbl, UX OCHOBHbBIE OHOIOTHYECKHE (DYHKIIHH.

43. OTKpseITHE, pa3BUTHE TEOPUU U METOJOB XpoMaTorpaduu B OMOJIOTHH.

44. OCHOBHBIE METOJIMYECKUE MOJXO/bl MOATOTOBKU OMOIPENapaToB AJs 3JIEKTPOHHOMN
MHUKPOCKOTIMH.

45. Dnekrpousnyeckue CBOMCTBAa AMUHOKHCIIOT M OETKOBBIX MAaKPOMOJIEKYJI.

46. Pa3HoBec. B3pemmnBanue B BOJ€ NPU ONPEACIECHUH IUIOTHOCTH TBEPABIX U KUAKHX

TCII.
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47. Mopdoiorust 1 OCHOBHBIE CBOMCTBA KIACCHUYECKUX OaKTEPHIA.

48. Kunaccel 4YHMCTOTBI TOMEIICHWH [UIi MHMKpPOOHOJOTHMYECKHMX paboT — OOKCHI,

JaMHUHApHbIE MIKadbl, paboure KOMHATHI.

6.3 Bonnpochl kK peiiTHHI-KOHTPOJIAM 3HAHUH CTY/IeHTOB B 7 cemecTpe
PeiiTuHr-kouTposans Nel

1. OcHOBHBIE METOIBI OYUCTKHA IIUTHEBOU BOIbI

2. MeToibl KOHTPOJISI KAYeCTBA MTUTHEBON BOIbI

3. MeTo/1pl oJTy4eHUs! BHICOKOOUYMIIIEHHOW BOBI JUIsl pACTBOPOB U MHBEKIINNA —

4. buoreHHas kiaccu(uKalnsg XUMHUYECKUX 3JIEMEHTOB

5. AuddepenumanbHoe HeHTpUYrupoBaHme

6.Paznenenue OMOMOMMEPOB B TPAIUCHTE CaxapO3bl

7. Bunel nentpudyr. LlenTpoOexxHOe yCKOpeHHe MPH pa3IeIeHnd MaKpOMOJIEKYI.

8. ®U3MKO-XUMUYECKHE OCOOEHHOCTH BOJBI U €€ pOoJib B OMOJIOTHYECKHX Mpoleccax.

9. PG,HKO?;GMeJ'H)HI)Ie YIABTPAMHUKPOIJIEMCHTEI U UX POJIb B IMTPOLCCCaX KU3HCACATCIbHOCTHU

JKHUBBIX CUCTEM.

10. Paznenenne OMOMOJIMMEPOB B TPATUEHTE XJIOPUCTOTO TI€3HS.
11. Ocmoc u oOpaTHBII 0CMOC B OMOJIOTUH U TIPH MOJATOTOBKE OUUIIICHHOM BOJIBI .
PeidTHHT-KOHTPOJIL Ne2:

12. BpemeHHast ¥ MOCTOSTHHAS YKECTKOCTh BOJIbI. [IuporenHocTs BoAbl. Posib 1 3HaueHue

B OnoJsioruu

pH.

13. MukpoduiasTpanus. YasTpaduiabTpaius.

14. Nlonuslii 00meH. JKeCTKOCTh BOJBL.

15. IIuporeHHOCTh BO/IbI U METO/IbI KOHTPOJISI.

16. «KuBas» u «meptBas» Boaa. [loyiydueHne aHOJIMTA U KaTOJIUTA.
17. Metoapl oay4eHUs OMOJIOTUYECKUX CYCIIEH3HIA.

18. pH — MeTpus, NpUHIUIIBI ¥ HA3HAYEHUE METO1a. -

19. [[OCTOI/IHCTBa 1 HCJOCTATKHU HCIIOJIb30BaHUA HHHHKaTopHOﬁ 6YMaFI/I IIpu USMCPCHUHU

20. Ilentpu¢yrupoBaHue OHUOJIOTUYECKUX CYCHEH3UH, BUAbI LEHTPUDYT U HX

Ha3Ha4YCHHUC.
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21. MeTo1bl OUUCTKH OMOJIOTMYECKHX CYCTIEH3UN
22. Pa3zneneHue 6MONOIMMEPOB B IPAUEHTE Caxapo3bl U IPAJUEHTE XJIOPHJIA LIEe3Hs

PeiiTuHr-kouTpoab Ne3:



23.

peaKIus.

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.

35

MeToipl  MOJIEKYJIIPHOM OMOJIOTMM: CEKBEHMpPOBAaHHE WU IOJIMMEpa3Has IeMHasl

Ha3nauenue u 0CHOBHBIE BUJIBI XpOMaTOTpaguH.

XpomaTorpapuuecKkiue METOIbl OUUCTKH U Pa3aesieHHsi OMOMaKPOMOJICKYT.
MeTo/1bI TOHKOCIOHHON XpoMaTorpadu.

PasBurue Teopun u METOIOB XpoMaTorpadu.

CnexTpodoToMeTpHs: OCHOBHBIE TIOHATHS M HA3HAYCHUE METO/IA.
OCHOBHOM NPUHIUI ONTUYECKUX METOJIOB aHAIH3A.

YCTpoiicTBO MUKPOCKOTIOB OHOJIOTHYECKOTO HAa3HAYEHUS.

[TpuHuMI paboTHI TIOMUHECIIEHTHOTO MUKPOCKOTIA.

[IpsiMO# 1 UHBEPTUPOBAHHBIN ONTUYECKUE MUKPOCKOIIBI.

DNEeKTPOHHBIA MUKPOCKOIT: OCHOBHBIE PUHIIUIIBI PAOOTHI.

Bonpocel K peMTHHI-KOHTPOJIIO 8 cemecTp

PeiiTuHr-koutTposanp Nel:

Pa3nenennie MakpoMoJsieKys B TpaJleHTe IUIOTHOCTH caxapo3bl U XJIOpHUaa Le3Hsl.

. Bugs! nentpudyr. [leaTpobexHoe yckopeHre pH pa3aesieHn OMOMaKpOMOJIEKYIT.
36.
37.

OTnuuus MeXy aHATUTUYECKUM U MPENapaTUBHBIM LEHTPUPYTHPOBAHUEM.

OcoOeHHOCTH HCTIOJIB30BaHUS YIIIOBOTO POTOpa MM POTOpAa C IOJBECHBIMH

CTaKaHaMH MPU padboTe ¢ MEHTPUPyraMu.

38.

Hasnauenne u ocHOBHBIE BuIbl Xpomarorpaduu. HM3obperatens MeTona

xpoMarorpadum.

39.
38.
38.

XpoMmarorpaguueckre MeTOIbl OYUCTKH U pa3AeieHus] OMOMaKpOMOJIEKYI.
[IpenmyiiecTBa U HEAOCTATKU BOCXOAALIEH U HUCXO e XpomaTorpaduu.

Onektpodopes. IlpuHnMI MeToJa ¥ HUCHOJIB30BaHHE B OHOJIOTMYECKUX

HCCICIOBAHUAX.
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39.
40.

41.
42.
43.

Pedpakromerpust — npuHIMI MeTo1a. Y CTPOMCTBO pedpakTomeTpa.

HSOSJ’IGKTpI/ILICCKOC (I)OKYCI/II)OBB.HI/IG. HpI/IHHI/IH MCTOda U ITPUMCHCHUC B OHOJIOTHH.

PeiliTHHT — KOHTPOJIB Ne2
Mertoibl pacnipeienuTeNbHOM XpoMaTorpapuu: IPUHIUI U Ha3HAYCHHUE.
CymHOCTh METO/1a KalMJUIAPHOTO 3J1eKTpodope3a U ero Ha3HaueHHe.

MeTto bl ucClIeq0BaHUI CTPYKTYPhI OCIIKOB U NNCIITUIOB.



44. MeTopl TIOJTy4eHHS] BBICOKOOUHUIIICHHBIX OCITKOB.

45. DnexTpodu3nuecKkre CBONCTBA AMHUHOKHUCIIOT U OSJIKOB.

46. buononumepsl. OCHOBHBIE OHOJIOTHYECKHIE (DYHKITHH.

48. B0O3MO>XHOCTH TPAaHCMHUCCHOHHOW M CKaHUPYIOIIEH 3JIEKTPOHHOW MUKPOCKOTIHH.

49. T'emp-pmibTpanus. BemecTBa HCHOIb3yeMble B KadeCTBE HOCHTENCH IS Teilb-
¢bmIbTpanuu.

50. OcoOeHHOCTH aHATUTHYECKOTO U MPETapaTuBHOTO IEeKTpodopesa.

51. OcoOGEHHOCTH METO/1a MOJIMMEPA3HOU IIETHOM PEAKIIHH.

PeiiTUHI-KOHTPOJIb Ne3

52. MeTo/p! TIOMUHECTIEHTHOU M (PITyOPECIIEHTHOW MUKPOCKOTIHH.

53. MeTo1bl aHATUTHYECKOTO U MPENapaTuBHOTO AEKTpodopesa.

54. bruonoruyeckue JKUIKOCTH U METO/Ibl UX MCCIIET0BAHNUS.

55. 3097eKTpoPOKYyCUPOBAHHUE KAaK METO] aHaIM3a OEJTKOBBIX CTPYKTYP.

56. OmnpeneneHue BEIUYUHBI LIEHTPOOESKHOTO YCKOPEHHUS Uil Pa3IMYHBIX POTOPOB
LHEHTPUPYTH.

57. OcHOBHBIE METOIbI KPUCTAIUTA3AINH OUOJOTUISCKUX SKUIKOCTEH.

58. MeTo1bl CTEpUIIN3ALMH )KUJIKUX PACTBOPOB M MMUTATEIBHBIX CPEL.

59. OCHOBHOM NPUHIMI pa3IENIeHNs MOJIEKY]I METO0M 3JIeKTpodopesa.

60. OCHOBHOM NPUHIMI pabOThl ONTHYECKUX MPUOOPOB.

61. Metox onpeienieHUst ONTUYECKOMN TUIOTHOCTH U KO PUITMEHTA TTPOITYCKAHMSI.

62. OnpeseneHre KOHIICHTpAIUK OeIKa ¢ TOMOIIBI0 pedpakTomeTpa.

6.4 IlepevyeHb NPUMEPHBIX KOHTPOJIbLHBIX BOMPOCOB H 3aIaHUI JISI CAMOCTOSITEIbHOM
padotsl ctyaenToB B VII cemecTpe

1) Kakue mMetompl ¥ MPUOOPHI UCMOJIB3YIOT Ul KOJIMYECTBCHHON OLIEHKH COJCPIKAHUSI
METaJIOB?

2) Kakue Buapl 1eHTpU(YTUPOBAHMS HCIONB3YIOT JUISl BBIIEICHUS KJIETOYHBIX
CTPYKTYp?

3) Kakue BemiecTBa UCIOIB3YIOT ISl CO3JaHUS T'PAJUEHTa INIOTHOCTH B IEHTPUDYKHBIX
npooupkax?

4) Yro Takoe kod(pIUIIUEHT CEAUMEHTAIIMU U IEHTPOOEKHOE YCKOpeHue?

5) Uro o3Hauarot equHuibl CBendepra?

6) B uem oTiIMuMs aHAIUTUYECKOTO U MPernapaTUBHOTO LeHTpUudyrupoBanus?

7) Kakue GakTopsl BIUSIOT HA CEIUMEHTAIMIO CTPYKTYP U MaKpOMOJIEKyI?

8) Kak ompenenuth MIOTHOCTh U MAcCy CTPYKTYP U MOJIEKYJ IPU LEHTPUPYrUpoBaHUN?

9) Uem ompenensitorcss 0COOEHHOCTH HCTOJB30BaHMS YIIIOBOTO POTOpA WIHM POTOpa C
MOIBECHBIMU CTaKaHaMU?

10) B uem npeumyiecTBa 1 HEIOCTATKH Pa3HBIX BUIOB CBETOBOM MUKPOCKOTIUH?

11) Kakue mpuemMbl MO3BOJISIIOT MUHUMU3HPOBATH MOSIBICHUE apTe(haKkTOB MPU CBETOBOM
MHUKPOCKOTIMH?
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12) B kakux ciny4asx 3Q(HEeKTHBHO HCIIOIH30BATh TIOMUHECIIEHTHYIO U (DIyOpECIIEHTHYIO
MHUKPOCKOIIHIO?

13) Kakue BO3MOKHOCTH AaeT KOH(OKaTbHASI MUKPOCKOTIHS?

14) Kakue mnpuemMbl NOATOTOBKH O0Opa3LOB JUIsl AJIEKTPOHHOM MHUKpOcKonmuu Bam
W3BECTHBI?

15) Kakue criocoObl KOHTPACTUPOBAHHS UCTIONB3YIOT B JIEKTPOHHON MHKPOCKOTTUH?

16) KakoBel BO3MOXHOCTH TPAHCMHUCCHOHHOW W CKaHUPYIOHICH 3JIEKTPOHHOMN
MUKpPOCKOTIHU?

17) Kakue mMeToJpl B COYETAHUM C MHUKPOCKOIHEW IO3BOJISIOT M3ydaTh JIOKAIHU3ALUIO
BEIIECTB, OTACIBHBIX PEaKIni, JEPMEHTOB B KJIETKE M TKAHSAX PACTEHHI?

18) [aiiTe CpaBHUTEIBHYIO XapaKTEPUCTHKY IHUTO-, THCTO- W HMMYHOXHMHYECKHM
METO/IaM.

19) Kak ycrpoen pH-merp? Kakue THIBI 31EKTPOJOB HWCHOIB3YIOT I WU3MEPEHUS
KHCJIOTHOCTH CPEJIbI?

20) B yeM AOCTOMHCTBA W HENOCTATKH HWCIOJH30BAHUS WHIMKATOPHOM Oymaru mpu
n3mepenuu pH?

21) Yto Takoe CEeICKTUBHBIC AIEKTPOIBI?

22) Kakuie TUTIBI CETIEKTHBHBIX DJIEKTPOIOB BaM M3BECTHBI? J[JIs1 4ero X MCIONIB3YIOT?

23) Kakyro TeXHHKY HCIIOJIB3YIOT ISl HICCIIEIOBaHNSI MEMOPAHHBIX MMOTSHIINAIIOB

24) B yem mpenMymiecTBa U HEJOCTATKH BOCXOAAIICH W HUCXOSIIEH XpomaTorpadun?

25) Kro m300pen meTo xpomarorpadun?

26) B uem 0COOEHHOCTH M MPEUMYIIIECTBA TOHKOCIOWHOM XpoMaTtorpauu B CpaBHECHUH
¢ OymaxHou?

27) Kakne noHOOOMEHHBIE CMOJIbI BAM H3BECTHBI?

28) B kakux ciryqasix UCIOJIb3YIOT HOHOOOMEHHUKH ?

29) Yrto Takoe remb-puimbTparys’?

30) Kakue BemecTBa UCIOIB3YIOT B KAYECTBE HOCUTENEH TSl TelbQUiIbTpaun?

31) Yro npencraBiser coboit cedamexc? Ilo kakoMy IPUHITUITY pa3IdyaloT pa3HbIC THITHI
cedanekcoB?

Bonpoch! 1 3a1aHus U1 CaMOCTOSITeIbHOM padoThl cTyaeHTOB B VIII cemecTpe

32) KakoBbl cdepbl UCIOIB30BaHUS T'ellb-QUIbTPAIAN?

33) Kako# mpuHIUT JIEKUT B OCHOBE pa3/IesIeHUs MOJIEKYII IIpH 3eKTpodopese?

34) Kakue renu UCHONB3YIOT Al 3JeKTpodope3a OENKOB M HYKIECHHOBBIX KHCIOT?
[Touemy?

35) Jlns kakux meneit mpoBoIAT IpoLeaypy daekTpodopesa?

36) B ueM 0cOOCHHOCTH aHATMTHYECKOTO M MPENapaTUBHOTO AIeKTpodopesa?

37) Kak 3aBUCHT OT HampsDKEHUS KauyecTBO AIIEKTPO(OPETHUYECKOrO pa3/ieeHus
BEIECTB?

38) B xakux crmyyasx 1eiaecoo0pasHo ucnoiab3oBath SDS-anekrpodopes?

39) Uto Takoe n30371eKTpohoKycupoBaHue?

40) B xakux ciy4yasiXx IpUMEHSIOT U301eKTpO(hOKyCcHpoBaHue?

41) KaxoB npuHuun paboTsl criekTpodoromerpa?
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42) Uto Takoe MOJIAPHBIN KOAPPHUIUEHT SKCTUHKIIH?

43) Uro Takoe onTUyeckas mioTHOCTH? Kak ee m3meputs?

44) TIpuBeanTe MPUMEPHI UCIIOJIL30BAHUS CIIEKTPOPOTOMETPUYECKUX METOIOB.

45) Kakue myopeciieHTHbIE KPACUTENI BaM U3BECTHBI?

46) Kak u Juig yero npuMeHs0T (QIyopecueHTHbIE KpaCUTEIH?

47) Onpenenute MOHATUSI AHTUTEH, AaHTUTEJO, TalTEH.

48) Kak moyry4aroT MOHOKJIOHAJIbHBIE aHTUTENA?

49) Uro Takoe aHTUCBIBOPOTKA?

50) KaxoBsl pocTomHcTBa W Henmoctatku Metoga MDA mpu oOHapyKeHHH MATOTCHOB
KUBOTHBIX?

51) KakoBbl HCTOUHUKH apTeaKTOB MpHU paboTe ¢ mpudopamu?

52) Yto Takoe AIIEKTPOIU3 BOIBI?

53) buonorudeckue KUIKOCTH U UX XaPAKTEPUCTHKH.

54) Yro Takoe meTox Te3uorpaduu?

55) MeToauka KpuCTaUIA3aI[i OUOJOTUYECKUX YKUIKOCTEH.

56) Ha3zHaueHne MMMEPCHOHHOTO Maciia MpU JIOMUHECIIEHTHON MUKPOCKOIIUH.

57) OcHOBHOM NPUHIIUI PaObOTHI ONTUYECKUX MTPUOOPOB.

57) Yto Takoe aHOJWT U KaTOJIUT?

58) Meroauka MOArOTOBKH MpenapaToB JUIsl KpUCTAIIOTpadhuuecKUX UCCIeA0BaAHUMN.

59) MeToabl CTepUTU3aIiy JJa00paTOPHOM MOCYBI IJIs1 UCCIISIOBAaHUH.

60) ABTOKJIaBUpOBAaHHE KaK METO]| CTCPHJIM3AINHN KHUIKUX PACTBOPOB M MHUTATEIBHBIX
cpen.

7. YYU EBHO-METOANYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIIJIUHBI (MOYJISA)
A) ocHOBHasI JIMTepaTypa.

1. Meroapl TmONydeHUS U MCCIEAOBAHMS HAHOMAaTEpPHUAJOB U  HAHOCTPYKTYD
[OnekTponnbiii  pecypc] / EJI.  Mwmwmua. - M. :  BHUHOM, 2013. -
Ne2: http://cyberleninka.ru/article/n/fiziko-himicheskie-metody-v-biologii#ixzz4JdB5GH9f

2. Ous3uKo-XUMHYECKHe METOoAbl B Ouojyoruu (yueOHoe mocobue).- CanoBaposa B. I1.,
IIpucraBka A. A., benpkoBa H. JI. m [gp.]. - MexayHapoaHbIi >KypHaJl NPUKIAIHBIX U
byHnameHTanbHBIX — HccnemoBanuii. — 2013, Ne2: http://cyberleninka.ru/article/n/fiziko-
himicheskie-metody-v-biologii#ixzz4JdB5GH9f

3. be3omacHOCTh >XKHM3HENEATENHHOCTH YeJIOBEKa B 3JIEKTPOMArHUTHBIX MOJSX [yd4eO.

nocooue / C.M. Anomnonckuii, T.B. Kansga, b.E. Cunganosckuii. - CII6. : IlomurexHuka,

2012.-http://www.studentlibrary.ru/book/ISBN5732508546.html
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http://cyberleninka.ru/article/n/fiziko-himicheskie-metody-v-biologii#ixzz4JdB5GH9f
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

4. Meroapl TMOJNYYEHUS U CBOWCTBA HAHOOOBEKTOB [DNEKTpOHHBIN pecypc] : yueO.

nocobue / H.U. Munbko, B.B. Ctpokosa, 1.B. XKepnosckuii, B.M. Hapues. - 2-e u3n., crep. -
M. : ®JIMHTA, 2013. - http://www.studentlibrary.ru/book/ISBN9785976503267.html

b) nonosiHuTebHASA JIUTEpATYpA:

1.®usnveckre W XUMHUYECKHE OCHOBBI HAHOTEXHOJOTHH. [DIEeKTpoHHBIH pecype]| /

Pam6umu H. I'., bepéskun A.B. - M. : DUSMATIJINT.- 2009.

2. DJeKTpoHHasT MUKPOCKONHUS HAaHOOAKTepUl M APYrHX IPEACTaBUTEICH MHUKPO- U

HaHomupa : [MoHorpadus] / A. I1. I[Tornomapés .— Bmagumup : W11 XKypasnésa, 2011 .— 180 c.
: w1, — bubmmorp.: ¢. 169-177 .— ISBN 978-5-903738-37-3.

3. Xpomarorpadus : yueonuk / B. FO. KonroxoB .— Cankr-IlerepOypr : Jlanp, 2012.—

222 c. : wi. — (YueOHuku i By30B, CrienuanbsHas tureparypa) .— buommorp.: ¢. 218-220 .—
ISBN 978-5-8114-1333-1.

4. ITpakTHKyM 1O MOJIEKYJIApHOU Ouosnoruu [Dnextponuslii pecypc] / A. C. Konunues, 1.

JI. LIBetkoB, A. I1. ITonoB u ap. - M. : KonocC, 2012.

5.Meroapl MOMydeHUS] W CBOWCTBA HAHOOOBEKTOB [DJIEKTPOHHBIA pecypc] : yueo.

nocobue / H.. Munbko, B.B. Ctpokosa, 1.B. XKeprosckuii, B.M. Haprues. - 2-e u3n., crep. -
M. : ®JIMHTA, 2013.

6. Hayunple ocHOBbl OmorexHosorumu. Yacte 1. HanHoTexHomorum B OWOJOTHU

[DnexTponHbIii pecypc]: yuebHOoe mocodue / B.A. T'opnenko, H.M.Kyry3ora, C.K.IlsaTynuna.
M.: IIpomereit, 2013.
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B) nepuoandeckue uznanus:

«BHOTEXHOJIOTUSY - HAYYHBIN KYypHAJ

«Bona: XUMUA U OKOJIOI'Us» - Hay‘lHBIﬁ KypHalI

«HaHoTexuomorunu: HayKa U IIpOU3BOJACTBO» - Hay‘leIfI KypHall
«HaHOI/IHI[}ICTpI/I}I» - Hay‘lHO-TeXHI/I‘ICCKI/Iﬁ JKYpHAJI

I') unTepHeT-pecypcesl

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

2. 6a3bl JaHHBIX, I/IH(i)OpMaI_II/IOHHO-CHpaBOIIHBIG 1 ITOUCKOBBIC CUCTCMBI.
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 OBECIIEYHEHHUE JUCIUIIJINHbI
MOAYJIA)

JIeKIMOHHBIA  KypC 4MTaercss B  KIACCUYECKOW  ayauTopuu. s nekuui:
MYyJIbTUMEUIHbIE CpelncTBa (NIEPCOHAJBHBI KOMIIBIOTEp, JAWANPOEKTOp), TPE3EHTALNH,
HarysgHele nocoduss u aAp. JlaboparopHble pabOThl MPOBOJATCS B CHELUAIU3MPOBAHHON
naboparopur (aya. 133-1) ¢ ucnonp3oBaHUEM CIEAYIONIETO OOOpPYIOBaHUs: J1aOOPATOPHEIMA
pH-metp «Oxcnept-001», mMukpodunsTpanuonsslii Moy tuna ®M-02-200 ¢ dunbTpamu
tuna «Brmagumop» Ne2 mns mukpoduibTpammu, onTHueckuii Mukpockon «Olympys-CX-41
(SInmoHus), YKOMIUIEKTOBAHHOTO «3JIEKTPOHHBIM OKymsipom» DCM300, npubop KamuuisipHOTO
anektpoopesa «Kamenb-105M», repmoctatr TB-80CITY, dhotosnexkrpudeckuii potomerp KOK-
3, ONTHUYECKUH TPUHOKYISIPHBIH MHKpockon «Mukpomen-3JIFOM», pedpaxromerp YPJI-1,
cyxoxap 1IC-80-01 CITY, uentpudyra naboparopaas CM-6M, 6bIToBOM XonoqunbHUK +4°C,
nmaboparoprble mekTpoHHBIe Bechl SCL-150, a Takke IOMONHHUTEIBHOE OO0OpYJIOBaHHWE U

MaTepHuabl.
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Ilporpamma coctasnena B coorBetcTBUE ¢ TpeboBanusiMu @OI'OC BO no wuanpasieHuo
nojgroroskr 06.03.01 «bBuostorusi» U npoduiiio noaroroBku «OUZHKO-XUMHUECKHE METO1bI

HCCIIeJOBaHUH B OHOJIOTHI»

Pabouyio mnporpammy cocTaBHu: J0KT. 6won. Hayk, mpogeccop [TOHOMAPEB Anekceit

[lerposuy. W
Penensent: _é MAHUWUH bopuc JleonnmoBuy, Beayuuii Hay4HBIA COTPYIHHK

OI'BY «BHUM3X», xanauaar OHOMOrHIECKHX HAyK -

Ilporpamma pacemoTpeHa v 0100peHa Ha 3acefiaHny Kadeapbl OHOIOrHH U DKOJIOTHH

ITporoxon Ne é_/z__ oT « 70 » /s/QpVgZd. 2019 2.,
/ 3aB. kadenpoi OHONOTHH U IKOJIOTUH ///7/_ Tpudonosa T.A.. -

Pabouyast uporpaMma paccMoTpena u onobpeHa Ha 3ace/laniy YIeOHO-METOAUUECKONH KOMUCCHN
nanpasienus 06.03.01 - «buonorus»

[Tporokos Ne 4’4/1 ot « ZP» e s 20141
A1pc,qccna"renh KOMHCCHH ,/‘4//[/ Tpudonosa T.A.
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JIMCT TIEPEYTBEPK/AEHVSI PABOYEI TPOrPAMMBI JUCLHUTIIAHEI
(MOJLYJIST)

PaGouast mporpavma onobpena na 2274~ 74 yaebusiii ron

Tporokon 3acenanus Kapenpnr Ne ,_Zé' ot «/P» 2:/;2@ so P8 2,

ﬁaa. kadeapoii OMONOTHH M SKOJTOTHH ,,/.4/// Tpudonona T.A.
=)

PaGouas nporpamma onodpeHa Ha /454 Z y4eOHBIA Tro

[IpoToxoun 3acenanns kadeapot No_ 20T « Z{» PPt T

/3213. Kadeapoit GHOIOIUU W HKOJIOTHH //’;/ Tpudonora T.A.
s L..j

PaGouast nporpamma oj00peHa Ha yueOHbIH TOJT

[Tporokon 3acenanns kapenapet N ot «___ »

3aB. kaeapoii OUOIOrHK U FKOIOTHH Tpruponora T.A. -
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